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F R O M  T H E  C E O ’ S  D E S K

“EVERYTIME I come here, you make 

me write my details in this book.” 

He hides his offence with a brilliant 

smile, “You must sign or I cannot let you 

enter.”

I have filled my details at the en-

trances of office parks several times be-

fore. Very often the security guards are 

polite, even to the irate visitors. 

I return the smile. “Is there a 

reason to write my name and telephone 

number?”

Like they were all controlled by the 

same string, he nods his head, raises his 

eyebrows and points with his right index 

finger, “If you make any matata in this 

complex – then we have your numbers. 

We can catch you.” 

Being a bandit of the benevolent va-

riety, I will certainly, in finest hand print, 

transcribe accurate details, especially if I 

was on a ploy to pillage and plunder. 

I pursue, “But how do you check what 

I am writing here is true?”

Riah Phiyega, our new Police 

Commissioner, inexperienced in matters 

pertaining to the SA Police, but when chal-

lenged, advocated that only management 

skill was necessary to run the show, citing 

“… we have people who are not career cops 

but excelled, like Gauteng Commissioner 

Mzwandile Petros who is a maths teacher 

…”, falls short of being a competent checker. 

She announced Bethuel Zuma as the new 

Gauteng Commissioner, and hours later, 

after becoming aware from media reports 

that Zuma was under criminal investiga-

tion, dropped him like a bomb.

The second non-checking culprit 

is former Gauteng MEC Humphrey 

Mmemezi. Because the chap left home 

an hour after his appointment, he or-

dered his driver Joseph Semitjie to use 

blue lights to, I suppose, get him there 

on time. In the rush to turn back the 

clock, they collided with a teenager on 

a motorcycle while racing through a 

red traffic signal. The teenager suffered 

brain injury.

Th e MEC did not check the time, and 

he also failed to check the driving compe-

tency of Semitjie, who had failed the VIP 

Advanced Driving Test. Th e advocate for 

Semitjie told the court his commander 

would not have assigned him to drive 

Mmemezi if it was known that passing the 

test was a requirement.

A real worry is that our president 

doesn’t tackle incompetency swiftly. In fact, 

immediately after the Phiyega incident, he 

said, “… I think she is absolutely wonderful, 

confi dent and competent …” I am not sure 

to what Mr President was referring. 

It is an incredible experience to swim 

in a pool, 200 m in the air, on the top-

most fl oor of a building constructed on 

land reclaimed from the sea, and whose 

foundations are in the sea bed. Th e 45 000 

capacity Marina Bay Sands Hotel in 

Singapore is an engineering marvel. Th e 

magnifi cent structure overlooks the bay 

in the west and the magical Singaporean 

skyline to the east. Th e complex is topped 

by a 340 m long Sky Park with a capacity of 

3 900 people and a 150 m swimming pool, 

set on top of the world's largest public can-

tilevered platform, which overhangs the 

north tower by 67 m. 

Th e engineering intelligence was led 

by Arup and Parsons Brinkerhoff , and 

even they, despite their glamorous CVs, 

described the integration of the varied and 

advanced engineering technologies as the 

“most diffi  cult to carry out in the world”.

In the twilight, when the sun goes to 

rest, Singapore comes out to play. From the 

Sky Park the bay is carpeted in lights from 

hundreds of vessels waiting to dock. On 

the other side, the magnifi cent Marina Bay 

esplanade refl ects the shimmering drapery 

of the Singapore night city skyline.   

It is astonishing that thousands of 

people swim in that pool, lounge at the 

pool bars over their Singapore Slings or 

enjoy opulent meals at a park restaurant, 

but give no contemplation to the abnormal 

height at which they undertake normal 

activity. I wonder if incredulous guests 

hasten down to the basements to measure 

the bulge on any of the circular columns 

that keep this modern day Babel upright. 

I doubt it – because engineers have 

iterated, checked and modelled a thousand 

times over to ensure that the hotel stands 

and contributes 1% to Singapore’s GDP an-

nually, employs 10 000 people directly and 

creates 20 000 related jobs elsewhere.

Th e irony of it all is that engineers are 

trained to check, but are being kept out of 

the government service in South Africa. 

We may argue the matter from various 

angles, but the point is that competent en-

gineering skills are rare in the government 

system. Th e dispensing of inappropriately 

qualifi ed individuals for administrating 

engineering service delivery is approaching 

epidemic status. Anyone can do that job, 

and it’s acceptable to make hundred mil-

lion rand mistakes every so often.

But the good man smiles his bril-

liant smile back at me, “But you know 

your details – I don’t need to check you.” 

Pressed by the traffi  c behind me, he looks 

down into the morass of scribbles and, 

with a victorious thumbs-up, he motions 

goodbye, “Mr Malcolm, we know you now. 

We can catch you.” 

Castle in the sky
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Winner of the 2009 Pica Award
in the Construction, Engineering and Related 
Industries category for the third year running

ON THE COVER
National Asphalt is involved with the 

rehabilitation of the road between the 

Vaal River and the Kroon Plaza. This 

project is the fi rst in South Africa where 

40% reclaimed asphalt has been specifi ed 

on a full-scale project. The picture shows 

the crushing and screening operation on 

reclaimed asphalt coming from the road.
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C I V I L U T I O N

Concrete organisations need a

‘Consolidution’

Civilution Congress 2014
6 – 8 April 

Emperors Palace, Johannesburg

Register at www.civilutioncongress.com

Dates to Diarise!

John Sheath

CEO

 Concrete Society of Southern Africa

ceo@concretesociety.co.za

More of the same is not sustainable in the long term

AS A LONG-STANDING Voluntary 

Association with ECSA, the Concrete 

Society is proud to be part of the 

Civilution initiative. Our inextricable 

links with the engineering profession 

through concrete, make it essential that 

we play a meaningful role in this civil 

engineering ‘revolution’.

Th is initiative challenges us all to ‘do 

things diff erently’ and this is no less im-

portant in the concrete industry. ‘More of 

the same’ is not an option for moving into 

the future. For many years now industry 

leaders and other stakeholders in the 

concrete sector have questioned the need 

for so many organisations (at least four at 

present) to represent their interests in the 

built environment arena.

Th e roles of the four main concrete 

industry organisations in South Africa, 

namely the Concrete Society, Th e 

Concrete Institute, the South African 

Readymix Association and the Concrete 

Manufacturers Association, are often 

blurred in the minds of the engineering 

sector, and not surprisingly so. Th ey 

all have similar names and share the 

common goal of ensuring the optimum 

use of concrete (in whatever form) in the 

built environment. However, they do have 

specifi c target audiences, objectives and 

initiatives that serve to diff erentiate them:

The Concrete Society of Southern Africa 

NPC (CSSA) is a non-profi t, public 

benefi t organisation that promotes 

excellence and innovation in the 

use of concrete and related products 

and services through a concrete 

‘community’. Membership is open 

to any individual with an interest 

in concrete and the CSSA provides 

a forum for networking and tech-

nology transfer between its mem-

bers. Company membership is also 

available in a range of categories 

from Bronze to Platinum.

Each of the Society’s four branches 

has its own annual calendar of events. 

Th ese include technical meetings and 
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seminars where information is dissemi-

nated amongst members, and business 

networking can take place amongst the 

delegates. Where projects of interest are 

in progress, site visits are arranged to en-

able members to see concrete in action. 

Branches also have events specifi cally 

geared to cultivate a passion for concrete 

amongst students. 

Every second year the CSSA hosts its 

Fulton Awards to honour excellence in 

concrete construction. Th e awards have, 

for over 30 years, recognised southern 

Africa’s major concrete projects and 

the Society is proud to have hosted the 

current and past presidents of SAICE as 

adjudicators in these awards. 

The Concrete Institute (TCI) is a non-

profi t, technical organisation, 

funded by three of the country’s 

cement producers to provide tech-

nical advice, consulting, education 

and information services to all 

interested in concrete in southern 

Africa. It took over many of the 

services previously provided by the 

Cement and Concrete Institute.

It’s Information Centre houses the most 

comprehensive collection of books, jour-

nals and technical reports on all aspects 

of cement and concrete in the southern 

hemisphere. 

Th e Institute’s School of Concrete 

Technology (SCT) off ers professional 

courses at diff erent levels of concrete 

theory and application, and professional 

advisory and consulting services are pro-

vided for private and public sector clients. 

Consulting can take the form of advice, 

verifi cation or investigation, and Institute 

engineers are available for consultation 

by telephone, at its offi  ces or on construc-

tion sites anywhere in southern Africa. 

General technical advice is available 

through the free advisory service.

The Concrete Manufacturers Association 

(CMA) is the primary representative 

of the precast concrete industry. 

Now in its 42nd year, it initiates 

standards in close cooperation with 

the SABS and collaborates with its 

members in developing new prod-

ucts and services.

Th e cost-eff ective and correct application 

of precast concrete products is a prime 

objective, and the Association’s promo-

tional activities target architects, engi-

neers, developers, contractors and prop-

erty owners through its two operational 

pillars, Precast Building and Precast 

Infrastructure. It also organises and runs 

the biennial CMA Awards for Excellence 

in Precast Concrete.

CMA membership is open to all 

stakeholders in precast concrete products 

either as producer, non-producer, cement 

producer, associate or contractor.

The South African Readymix Association 

(SARMA) represents reputable ready-

mix concrete companies, and pro-

motes readymix concrete in order 

to establish it as the preferred con-

struction material. It has two cate-

gories of membership – Producer 

and Associate. 

It aims to advance industry 

technology through research and 

participation and to encourage 

development of industry standards 

that promote the use of readymix 

concrete. 

All SARMA members are subject to plant 

audits in order to ensure compliance with 

the SARMA Health and Safety, Quality 

and Environmental Standards. Th ese 

audits are based on SANS 878, ISO 9001-

2000 quality management system, OHSAS 

18001-safety management and the ISO 

14000 environment management system.

‘CONSOLIDUTION’
If we really want to promote excellence 

in concrete in a meaningful and eff ective 

way, then it has to be driven through a 

single organisation, with one congruent 

voice driving the promotion, training, 

innovation, research and quality of con-

crete, whether it be site-mixed, precast or 

readymix.

I envisage an all-inclusive, member-

based body (company and individual), 

recognised as truly independent and 

impartial. It would be built on its tech-

nical base to be the leading provider of 

information serving the needs of clients, 

architects, engineers, specifi ers, suppliers, 

contractors and users of concrete, with 

emphasis on quality and service. 

An independent advisory service 

would provide prompt, impartial, tech-

nical advice on concrete and related 

matters to subscribing members of any 

discipline. 

Th e organisation would work through 

the cooperation of its members to ex-

change information and experience, and 

to enhance the performance, productivity 

and quality of concrete as a construction 

medium. 

Supported by the technical and ad-

ministrative staff  of the organisation, its 

members would collaborate to produce 

and disseminate state-of-the-art reports, 

recommendations and practical guidance.

At the moment each organisation, in 

a relatively small market, is competing 

for members, sponsorship, publications, 

support at events, audiences, etc, and this 

cannot be sustained in the long term. 

What is needed is a concrete consolidation 

solution, or ‘CONSOLIDUTION’. I appeal 

to other concrete-related organisations to 

work together and take up the challenge 

to fi nd the long-term solution. 

The Concrete Society is proud to 

be part of the Civilution initiative. 

Our inextricable links with the 

engineering profession through 

concrete, make it essential that 

we play a meaningful role in this 

civil engineering ‘revolution’.

This initiative challenges us 

all to ‘do things differently’ 

and this is no less important 

in the concrete industry.
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Crushing and screening operation on 
reclaimed asphalt coming from the road

O N  T H E  C O V E R

Getting the road between the Vaal River 
and the Kroon Plaza up to standard
A fi rst for South Africa: high percentage reclaimed asphalt and warm mix technology
REPORT NRA N001-180-2011/1 NATIONAL ROUTE N1 Section: 18 

SANRAL (South African National Roads 

Agency) initiated this project as part of 

its routine maintenance programme. Th is 

particular section of road (km 68.2 to 78.2) 

last received a light rehabilitation around 

the early 2000s. Th e rehabilitation then 

comprised isolated base corrections and 

an ultra-thin friction course (UTFC) – the 

National Asphalt licensed U-LM was ap-

plied for the fi rst time in South Africa. 

V & V Consulting Engineers were ap-

pointed to design the rehabilitation of the 

section with the aim of extending the life 

of the road by another 15 years. Th e struc-

tural capacity analysis of the pavement 

prior to the rehabilitation indicated that 

the remaining life of the pavement was 

inadequate to handle the required traffi  c 

load. Visual inspection of the north-bound 

carriageway showed surfacing defects, 

such as bleeding and deformation over the 

entire length, and patches of structural 

defects over the last three kilometres. 

Surfacing defects on the south-bound car-

riageway comprised mainly dryness and 

brittleness of the surface, with aggregate 

loss and surface cracks. Some sections 

were badly cracked and pumping was also 

visible in certain areas.

Th e project duration was to be ten 

months. With site hand-over having taken 

place at the end of last year the project 

was due for completion by the end of 

August 2013.

One of the specifi cations and design 

parameters that SANRAL insisted on was 

to reclaim and re-use the asphalt millings 

from the project. Th e replacement asphalt 

mix therefore had to contain a minimum 

of 40% of reclaimed asphalt (RA). Th e 

concept is based on the earlier very suc-

cessful warm mix asphalt (WMA) trials, 

where 40% RA was used in a number of 

the trial mixes. Th e main reason for using 

reclaimed asphalt is to ensure the sustain-

ability of natural resources, in this instance 

to save on the use of aggregates. Th e fact 

that the reclaimed asphalt materials still 

contained aggregates of a very good quality 

meant that, with correct handling and pro-

cessing, it could be re-used. 

In terms of the design, and to ensure 

the extended life performance of the road, 

the old asphalt layers had to be milled to 

a depth of between 85 mm and 100 mm, 

and replaced with new asphalt containing 

40% RA. Th e binder that was selected was 

an A-P1 that was achieved by using EVA 

blended with 70/100 penetration grade 

bitumen supplied by the SAPREF refi nery. 

Not only is this project the fi rst in 

South Africa where 40% RA was specifi ed 

on a full-scale project, but it was also the 

fi rst where such a base was overlaid with 

an ultra-thin friction course (UTFC). 

In this instance the UTFC proposed by 

the contractor was the National Asphalt 

licensed U-LM, which is also certifi ed by 

Agrèment SA.  

Due to National Asphalt’s extensive 

involvement in the WMA and RA trials, 

which have been on-going since 2008, it 
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was fortuitous that they had placed an 

order with COMAR Plant Design to build 

a mobile plant capable of handling at least 

40% RA, well in advance of the project even 

being advertised. When contractors then 

started asking for asphalt for the project it 

was much to the delight of National Asphalt 

that they had a use for the plant much 

sooner than they had anticipated. Th ey 

could therefore give prices to the market 

with confi dence. When the project was 

awarded to Roadmac Surfacing and it be-

came apparent that the plant would be po-

sitioned at Vanderbijlpark, certain changes 

had to be made so that some of the infra-

structure on the site could be incorporated 

into the new plant, including, for example, 

hot storage silos and cold feed bins.

Th e plant is a 100 ton per hour twin 

drum with the drying drum incorpo-

rating a counter-fl ow double-barrel sec-

tion for heating of the RA only to a tem-

perature of 100°C whilst virgin aggregates 

are still heated to normal requirements. 

Th e RA and virgin aggregate are then 

brought together at the end of the drum 

and together transferred into the second 

“mixing” drum where the bitumen and 

fi llers are added and thoroughly mixed. 

Initially problems where experienced due 

Asphalt hot storage plant

Vögele Paving applying 40% 
reclaimed asphalt black base mix
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to changes that had to be made to incor-

porate the material into the existing hard-

ware of the old plant. Ultimately these 

were overcome and the plant is currently 

working very well and effi  ciently.

Th e fi nal asphalt mix design was done 

at National Asphalt’s Bon Accord facility 

under guidance of Wynand Nortje, 

Technical Manager, who has immense 

experience with RA and WMA mixes. All 

the design parameters, as per the project 

specifi cations, were met, and, due to the 

specifi ed high RA content, both the TRH 

21 and the SABITA Manual 32 were used 

to optimise the binder quantity. As men-

tioned earlier, the base binder selected 

was 70/100, modifi ed to conform to the 

TG1 A-P1 specifi cations. Th e high RA 

content not only required that base bi-

tumen one grade softer had to be used, 

but also that a rejuvenator was needed to 

achieve the correct binder properties after 

mixing, and for this Sasol Wax’s SW 1665 

rejuvenator was selected. Modern “new 

age” rejuvenators not only rejuvenate the 

old binder in the recycled asphalt, but also 

has the additional benefi t of transforming 

the asphalt into a warm mix asphalt, of 

which some advantages are listed below:

 ■ Longer haul distances can be achieved

 ■ Lower application temperatures are pos-

sible i.e. winter paving, night paving, etc

 ■ Lower mixing temperatures

 ■ Fewer emissions, thereby improving 

worker comfort and safety

 ■ Lower energy consumption, resulting in 

cost savings

 ■ Various benefi ts to the environment. 

Th is venture has been a success for all 

the parties involved in the contract. Th e 

project commenced during the summer 

months, and the same mixing and paving 

temperatures and rolling techniques were 

used well into the winter months, with no 

undesired eff ects experienced. By the time 

of going to press almost all of the total of 

43 000 tons of base asphalt and 47% of the 

13 000 tons of UTFC had been placed.

 INFO

Deon Pagel

National Asphalt

012 562 9500

deon@nationalasphalt.co.za 

Local People. Global Experience.

SMEC South Africa’s Transport sector capabilities extend through 
all stages of project delivery.  These include feasibility studies, 
computer modelling, survey and design, tender evaluation, contract 
management, construction supervision, commissioning, operation 
and maintenance.

SMEC has been an international front runner in the use of advanced 
technology approaches to undertake design works and has been 
involved in some of the most innovative transport infrastructure 
projects worldwide.

SMEC South Africa’s
experience in major corridor studies, strategic master planning, 

intersection functional layout design. SMEC has developed in-house 
software  systems to improve client outcomes.

SMEC’s rail projects have ranged from the design of new routes to 
the rehabilitation and maintenance of existing routes.  
SMEC South Africa provides services for perway 
alignments, rail embankments, geotechnical  
designs, tunnels and rail stations.

www.smec.com                      

One of the specifi cations and 

design parameters that SANRAL 

insisted on was to reclaim and 

re-use the asphalt millings from the 

project. The replacement asphalt 

mix therefore had to contain a 

minimum of 40% of reclaimed 

asphalt (RA).

KEY PLAYERS

Client  SANRAL
Project design and managers
V & V Consulting Engineers
Main contractor  Road Mac Surfacing
Asphalt supplier, COMAR
National Asphalt
Base bitumen supplier
Asphalt Plant Manufacturer, SAPREF
Rejuvenator supplier  SASOL
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INTRODUCTION
Th e Passenger Rail Agency of South Africa (PRASA) has recently 

completely revised and updated its National Strategic Plan. Th e 

Plan sets out PRASA’s long-term intentions for its suburban rail, 

long-distance rail and long-distance bus services, and describes 

the road map that it will follow to achieve this. 

Established in January 2009, PRASA‘s mandate is to be gov-

ernment’s primary agent for the delivery of public transport ser-

vices. Previously the individual businesses (Metrorail, Shosholoza 

Meyl, Autopax and Intersite) had produced individual long-term 

plans. PRASA needed a coordinated plan which would bring the 

operating businesses closer together to better serve the travelling 

public going forward into the future. Signifi cant investment is 

planned by PRASA over the next decade and the Strategic Plan 

provides a clear focus to optimise its use. 

Th e 2012 Strategic Plan provides an integrated approach to 

transforming rail and road public transport services in South 

Africa up to 2050. It builds on the 2006 National Rail Plan and 

widens the scope to include all PRASA’s entities by integrating 

rail, bus and real estate businesses so that they work together to 

combine to improve the services PRASA provides to the travel-

ling public. It also seeks to capitalise on the planned investment 

in new rolling stock, signalling and stations across the rail 

network. 

PRASA engaged Arup to assist with the creation of the 

Plan, and a joint project team worked together for over 12 

months to create a ground-breaking document which is now 

being implemented across the country. This article outlines 

the approach taken and the main issues, outcomes and priori-

ties in the Plan. 

APPROACH 
In creating the Plan, PRASA focused on fi ve key objectives:

 ■ Promoting interchange between rail, bus and taxi services

 ■ Making traditional transport corridors appropriate to future 

travel patterns

 ■ Prioritising service and network expansion to support pro-

jected passenger traffi  c growth

 ■ Capturing funding created by development gain

 ■ Identifi cation of organisational changes needed by PRASA. 

Separate plans were developed for fi ve key transport sectors, 

based on PRASA’s business focus: Gauteng, Western Cape, 

Eastern Cape, KZN, Rural Provinces and Long Distance. Th ese 

then formed part of an overall National Strategic Plan.

Considerable signifi cance has been attached to the involve-

ment of stakeholder groups, and linking PRASA’s strategy with 

core public policy objectives across the country. As a fi rst stage, 

key strategic issues were defi ned from national travel demand, 

census data and local development objectives. Stakeholder meet-

ings were held involving provinces, municipalities and cities to 

set the stage for interactive forums with key local stakeholders. 

As circumstances change over time, PRASA will update the 

strategy by communicating with stakeholders through its ex-

isting coordinating structures.  

Stage 2 used two innovative evaluation techniques. An objec-

tives-led approach, based on development objectives agreed with 

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
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stakeholders, ensured that proposed interventions addressed 

stakeholder passenger and planning needs and were not merely 

technology-led. Up to 100 delivery options were developed for 

each service corridor, and then scored against the objectives to 

establish best fi t. An evaluation framework was developed by the 

project team to evaluate options. MCA software was used to pri-

oritise and rank the options or interventions. Th is ensured that 

in each case the most appropriate option was selected. 

Stage 3 focused on preparing the National, Regional, Long-

Distance and Other Provinces Strategic Plans, which detailed the 

road map to deliver the interventions identifi ed. 

THE ROLE OF RAIL VERSUS ROAD
A key consideration for rail corridors was to challenge whether 

the current mode was the best. To facilitate this, the Technology 

Choice Framework was developed (Table 1), identifying the key 

attributes of each transport mode at peak capacity based on a 

mix of South African and worldwide experience. Th e conclusions 

are of course open to debate, but nevertheless provide a useful 

framework to place mode choices in context. Th is was used to 

illustrate areas where rail would continue to be the best option in 

the future, or could be substituted or complemented by bus, BRT 

(bus rapid transit) or LRT (light rail transit).

PRASA’s urban rail corridors have varied levels of usage, 

ranging from over 50 000 passengers per hour (Mabopane and 

Khayelitsha) to under 2 000 (Pinetown and Springs). Rail is most 

effi  cient when focused on routes with large passenger fl ows, and 

high population or employment densities. Where this cannot be 

achieved other modes are more eff ective. A key component of 

this is the provision of upgraded modal interchanges where taxi 

and bus services can operate radial feeder services. Worldwide 

evidence shows that electronic ticketing becomes essential. 

Using the Technology Choice Framework, the Strategic Plan 

has identifi ed potential LRT opportunities in the country. LRT can 

provide high-capacity corridors into development areas at lower 

cost and shorter lead time, and can also operate more eff ectively in 

constrained urban centres or on street-running sections.

PRASA operates both road and rail long-distance services. 

Th e medium- to long-term strategy requires rail to reduce 

travel time and operate at much higher speeds to be competi-

tive, and envisages concentration on key routes with integrated 

bus feeder services to increase accessibility to smaller towns 

and rural provinces.

RESOLVING CURRENT NETWORK ISSUES 
PRASA’s suburban rail services moved 530 million passengers 

in 2011 (more than any European country except Germany, 

France or the UK), making a major contribution to economic 

development and public mobility. However, the quality of ser-

vice provision is a real problem, which the Strategic Plan has to 

address. It recognises a series of common themes and strategies 

to overcome them:

 ■ Timetables are variable and few corridors operate trains at 

regular intervals. Th is is now being replaced by a higher fre-

quency standard interval ‘clockface’ to even out loading and 

to make the services easier to use and to strengthen off -peak 

services. 

 ■ Overcrowding constrains market growth. More frequent 

services will address this, and the new rolling stock on high-

intensity corridors provides greater capacity. 

 ■ Th e Strategic Plan requires new rolling stock to be able to run 

faster, and signalling will be adjusted on renewal to provide 

higher maximum speeds to reduce journey times. Additional 

quadrupling of routes is envisaged, particularly in Gauteng and 

the Western Cape. Most trains currently call at all stations, but 

new limited-stop services are planned to reduce journey times 

by up to 30% and ease overcrowding issues.

 ■ Light rail provides an opportunity for conversion of lightly-

used rail routes, and to increase their accessibility by running 

through urban centres. Proposals are made in the Strategic 

Plan for an LRT system in Durban, and developments in the 

Western Cape and Gauteng are also outlined.

 ■ Current Metro stock compares badly with road transport. Th e 

new rolling stock will be designed to a much higher standard. 

Trains will be air-conditioned throughout, with improved 

lighting and seating. Security will be enhanced through the 

provision of CCTV, improved announcements and better pas-

senger information. 

Table 1  Technology Choice Framework 

Commuter / 
Inter-urban 

travel

Implementation 
timeframe

Peak
capacity / 

hour

Maximum 
gradient

System life 
(years)

Unit carrying 
capacity

Infrastructure 
cost per km 

R million

Per 
passenger 
operating 
cost R/km

Regular 
buses

Short
2 500 – 
6 000

13% 8 – 14 40 – 120 0.8 – 4 1.06

Bus Rapid   
Transit (BRT)

Short / medium
4 000 – 

10 000
13% 8 – 14 40 – 120 35 – 60 1.06

Guided bus Short / medium
4 000 – 

10 000
13% 8 – 14 300 – 450 35 – 200 1.06

Street tram Medium / long
12 000 – 
20 000

10% 25 – 50 400 – 600 67 – 330 1.88

Light Rapid 
Transit (LRT)

Medium / long
12 000 – 
20 000

10% 25 – 50 400 – 600 67 – 330 1.88

Tram train Medium / long
6 000 – 

12 000
3% – 10% 25 – 50 400 – 600 67 – 330 1.88

Heavy rail Long
20 000 – 
60 000

3% 25 – 50 2 000 – 3 500 50 – 500 0.5 – 3.0
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 ■ Electronic ticketing is to be introduced as a high priority, with 

consideration of lower-rate off -peak fares to encourage new 

travel markets. Creation of intermodal tickets is a high priority.

 ■ Emphasis is being placed on better station design, with 

elimination of blind spots, and more visible station and secu-

rity staff  to reassure passengers. 

 ■  A radical step in the Western Cape and KZN will be to plan 

the creation of high-capacity rail facilities into new urban de-

velopments at the start of development. Funding from the de-

velopers themselves will be sought. Elsewhere there is growing 

emphasis on completing projected extensions.

HOW THE PLAN IDENTIFIES THE URBAN PRIORITIES 
Th e Strategic Plan has adopted a new visually based illusration 

of the proposals for each corridor. Each section of the Plan sets 

out how the network will be developed, confi rming priorities, 

timescales and the detail of what will be delivered. Selection of 

priorities also carefully considers the need to maximise the im-

pact of planned investment in PRASA’s rolling stock, signalling 

and infrastructure.

To express this clearly the Plan for each region was presented 

using standard formats. Firstly a network diagram was drawn up 

for each region as shown in Figure 1.

Initiatives such as linking corridors to provide a Cross City 

capability (for example in this case Randfontein to Springs, and 

Leralla to Dube) and the splitting of semi-fast and short services 

(such as Vereeniging to Johannesburg running fast from Midway, 

followed by a stopping service to Johannesburg) can be quickly 

explained. Service frequencies are also set out.  

Th is is supported by a table for each corridor as shown by 

Table 2 (an example from the Western Cape).

Each table sets out the proposed train service (in all cases 

regular interval with an off -peak frequency of around 50% of 

peak), locations for station improvements, and requirements 

Table  2  Corridor outputs table   

Description Supporting narrative Priority Timescale

Revised rail services

Incremental timetable enhancements to 12 tph (peak) and 6 tph (off-
peak) on each line, with a regular interval timetable. Trains to call at all 
intermediate stations. High-density seating provided given the pas-
senger numbers. Some trains would turn back short of the termini

High Quick win

Transport connections / 
station facilities 

Focus on Philippi, Langa and Mutual for interchange improvements, 
since they have the highest footfall

High Quick win

New services None (unless other line extensions interface) High Quick win

New stations Two new stations proposed (subject to business case) High Quick win

Network capacity
Suffi cient capacity exists. Additional bay platforms at Philippi, Chris 
Hani and Kapteinsklip

High Quick win

Gauteng South - Proposed
(Trains per peak hour)

6

42

4

Randfontein

Nasrec

Vereeniging

New Canada 

Midway

Leralla

To Pretoria

2

4

Kwesine

22

12

4

3

Faraday2

6

DubeNaledi

2

Krugersdorp
Langlaagte Johannesburg Germiston

Dunswart

Springs

Daveyton

Kempton Park

6

2

2

6

2

2 2

Key
Trains per hour

Additional stopping trains

6

6

Nigel

Oberholzer

Figure 1: Sample future network map
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Effective Transport Solutions

We shape a better world

for new stations, line extensions or capacity improvements. 

Prioritisation was provided by MCA, while the timescale is a 

refl ection of both the practicality of delivery and the relative 

priority allocated.

LONGER-DISTANCE SERVICES
PRASA runs long-distance rail and bus services. The 

Strategic Plan identifies an overall strategy to eventu-

ally transform inter-urban and longer-distance travel. In 

the short term the Plan initially focuses on responding 

to rail’s existing challenges by improving journey times 

by reducing station dwells and improving punctuality. 

This involves considerable work with Transnet. In the 

longer term Transnet and PRASA are identifying higher-

speed routes focused on premium freight and passenger 

trains. The strategy includes line speeds of 160 kph, 

using Autopax bus feeders to widen market coverage 

and using Autopax services to help grow demand on key 

corridors identified with a long-term rail potential. 

The strategy also outlines ways to create a new 

South Coast route in the longer term, running from 

Cape Town to Port Elizabeth, East London, Durban 

and Richards Bay, and a high-speed rail network 

to link Gauteng with Cape Town and Durban.

DELIVERING THE PLAN
Th e Strategic Plan fundamentally reviews all of PRASA’s activi-

ties. It is a living document, which will be updated in response 

to global and national developments. What is noteworthy is the 

degree to which the Plan was built up with the participation 

and support of key public sector stakeholders.  

From the earliest stages of the development of the Strategic 

Plan, there has been a strong focus on delivery. It identifi es a set 

of steps that PRASA is now adopting. Th ese are:

 ■ Focusing short-term on restoring service reliability

 ■ Addressing timetabling to make service 

patterns more appropriate

 ■ Continuing stakeholder engagement on a regular basis 

 ■ Developing market focus through organisational change 

 ■ Encouraging an entrepreneurial approach to develop 

new ideas 

 ■ Focusing on alignment between projects to maximise benefi ts 

 ■ Prioritising investment in those corridors with the 

greatest needs and payback

 ■ Encouraging closer working with Transnet to 

bolster reliability. 

CONCLUSION
Th e Strategic Plan has focused PRASA on how to make the best 

use of the major investment now being implemented, and how 

to respond to stakeholders’ challenges and the changes in the 

South African nation. Th e process has shown that deploying a 

prioritised logical and inherently strategic approach can focus 

the development of an objectives-led transport strategy, based 

on eff ective and realistic options for change. 

Th e involvement of national and local stakeholders has 

played a major part in ensuring that PRASA matches its in-

ternal priorities to those of key public bodies, and has led to an 

integrated development plan that will help transform public 

transport in South Africa in years to come. 
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INTRODUCTION
Transport planning and land use management are intricately 

engaged in the spatial design of nodes and links from origin to 

destination in the supply chain. Martin Christopher (1) states 

that leading companies are aware that the real competition is 

not between companies, but rather between supply chains. Th us 

location and modal links to and from intermodal nodes are 

critical components in ensuring that the overall logistics costs 

are minimised in the supply chain and the node itself becomes a 

long-term viable and sustainable economic development.

Th e node consists primarily of an intermodal freight terminal, 

and freight logistics services which provide intermediate loca-

tions where logistics value is added to the movement of containers 

and ultimately the associated cargo. Th e modal links are usually 

dominated by road and rail, but inland air- or waterways are other 

common connectivity modes. Th e node and links form the crucial 

mobility fabric on freight logistics corridors that connect sea ports 

with hinterland cargo origins and market destinations.

South Africa, in common with many of its neighbours, has 

a larger portion of its industry in inland areas and is well suited 

to follow a support strategy for inland terminals to improve 

the effi  ciency of getting trade cargoes to inland industrial and 

economic hubs.

THE INLAND INTERMODAL 
TERMINAL OR DRY PORT CONCEPT
Th e inland intermodal terminal or dry port concept has been 

developed to integrate various individual components in 

adding logistics value at a facility that acts as an intermediary 

in the supply chain. Th is concept works on a "hub-and-spoke" 

principle, where containers are received from various origins 

by unit or block trains to the intermodal terminal at a central 

hub, and are then distributed to the fi nal destinations, usually 

by road. Benefi ts accrue to all parties by off ering consolidation 

services for both imports and exports, as well as utilising the 

unit or block train concept, which streamlines the rail trans-

port side signifi cantly.

Th e rail service provider benefi ts by creating concentrated 

rail fl ows with high levels of planning repetition. Th is provides a 

stable and consistent operating plan with the high utilisation rate 

required to make rail systems competitive and fi nancially viable. 

Such a rail system naturally results in the cargo owners receiving 

better service levels at lower per unit cost. A clear objective in 

the South African environment, as outlined in the National 

Development Plan, is to reduce the cost of doing business, and 

further to reduce the transport component as a percentage of 

total logistics costs through more competitive rail off erings. 

Peripheral value-adding services supporting an inland inter-

modal terminal or dry port can include the following:

 ■ Basic services such as container repair and refurbishment, con-

tainer cleaning and maintenance, empty container storage, and 

in-bond warehousing.

Gerard de Villiers
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James Mackay
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Inland intermodal terminals and 
freight logistics hubs

COMMERCIAL AND FINANCIAL 
SERVICES

Financial institutions, security services, accommodation,
retail, restaurants, health and medical services

Groupage, quality control, packing, packaging, goods inspection, 
consolidation stuffing / de-stuffing bulk / break-bulking freight

VALUE-ADDED LOGISTICS 
SERVICES

consolidation, stuffing / de-stuffing, bulk / break-bulking, freight 
clearing & forwarding, cargo / freight insurance, truck stops, parking 
or staging areas, vehicle maintenance and repair services, container 
maintenance and repair, fuel supply, information and communication

Intermodal transfer, loading and unloading, 
handling and transhipment, dry bulk warehousing, 

liquid bulk warehousing, general warehousing, 

BASIC LOGISTICS SERVICES

q g, g g,
specialised warehousing, distribution centres

Core Infrastructure

Figure 1: Value-adding logistics services around the core infrastructure
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 ■ Intermediate services such as specialised warehousing (e.g. re-

frigerated, high-security, liquid/bulk handling and storage), 

general warehousing for less-than-container loads (LCLs), 

cartage, delivery and pickup, grouping (consolidation of loads), 

and shipping line container parks.

 ■ Specialised services such as export packing, insurance, freight 

forwarding, 4PL management and commercial services.

These value-adding logistics services are depicted in Figure 1 

as spherical surfaces extending outward from the core infra-

structure.

Th e core infrastructure is traditionally supplied by the public 

sector, as it is costly with relatively low profi t margins due to the 

low level of value added by merely placing the cargo in the right 

location. Th is area has high capital barriers to entry and is also 

often impacted by other regulatory controls within the public 

sector. Controlling the enabling infrastructure and regulatory 

environment, however, has the benefi t of determining the long-

term growth direction and focus of the overall node, which is 

usually associated with public sector delivery mandates.

Th e further outward one moves in the value circles, the more 

one moves into the traditionally more specialised private sector 

space, with lower capital barriers to entry and strong competi-

tion. Th e long-term economic multipliers resulting from such a 

development node are also related to the value circles, where es-

tablishment of each service level enables the next level of service 

and economic development.

Benefi ts to the terminal operation occur because the ter-

minal serves as the central point or hub around which all con-

tainer movements and operations gravitate within the area. Th e 

fl ow of containers to and from the target area becomes more cost 

eff ective and thus benefi ts the importer or exporter, increasing 

competitiveness in the global markets.

Because the terminal in itself is very capital- and volume-

intensive it delivers a relatively lower return on investment. 

Th e peripheral services of the value circles which are linked 

to the terminal with its inherent effi  ciencies and economies 

of scale, however, can create signifi cant return on investment. 

Aggregating benefi ts across these value circles can therefore 

create a long-term fi nancially sound investment opportunity for 

the entire intermodal development node.

Benefi ts to the main stakeholders include:

 ■ Freight managers and owners: Th e ability to get cost-eff ective and 

reliable service at aff ordable rates. Th is allows for improved 

freight planning, resulting in reduced need for stock carrying, 

less carrying costs and reduced demurrage charges.

 ■ Shipping lines: Shipping lines are prepared to accept the inland 

port as a fi nal destination and issue shipping line Bills of Lading 

to and from the inland port. Th is implies that change of owner-

ship and responsibility for goods can occur at said port, thus 

ensuring more reliable shipping patters and payment terms.

 ■ Container managers: Centralised control of containers within 

the target area increases the possibility for reduction to 

total number of containers needed in the area to satisfy the 

demand. Th e central hub allows concentration of container 

movements, specifi cally for receiving empty containers and 

preparing them for export movements. It also facilitates 

container repair, maintenance and cleaning services to be 

centralised at the terminal.

 ■ Rail operators: High infrastructure utilisation with concentrated 

traffi  c patterns to fewer destinations.

 ■ Transport service providers: Th e terminal makes it easier for the 

transport service providers, both on rail and road, to achieve 

economies of scale by operating from one central hub. Th is 

reduces unnecessary shunting, with signifi cantly improved 

turnaround times for rolling stock as well as road equipment, 

as the central hub allows for effi  cient loading or off -loading of 

the container.

 ■ Terminal facilities: Integration of the supply chain from hub to 

hub is achieved by greater cooperation and pre-planning for 

consignments. It also helps to reduce congestion at the seaside 

ports, as containers can fl ow seamlessly to and from the inland 

port under the authority of a through Bill of Lading.

RECEIVER SENDER

Land

ROAD/RAIL 
TRANSPORT

ROAD/RAIL 
TRANSPORT

• High-capacity mode connections
• High-capacity cargo storage
• Consolidation

Hinterland

DRY PORTDRY PORT
Consolidation

• Dispatching
• Additional services (truck 

services, washing facilities, fuel 
stations, etc)

• Customs clearances

SEA TRANSPORT

PORT OF SHIPMENTPORT OF CALL

SSea

Figure 2: Product fl ow diagram (2)
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Jaržemskis and Vasiliauskas (2) provide valuable background to 

the development of the dry port concept as intermodal node, 

and they explain the diff erent terms used, such as inland clear-

ance depot, inland container depot, intermodal freight centre, 

inland freight terminal and inland port. Th eir defi nition of a 

dry port is "a port situated in the hinterland servicing an indus-

trial/commercial region connected with one or several ports 

by rail and/or road transport and is off ering specialised ser-

vices between the dry port and the transmarine destinations. 

Normally the dry port is container and multimodal oriented 

and has all logistics facilities, which are needed for shipping 

and forwarding in a port.”

Th e function of transport terminals, their location and ter-

minal governance are covered by Rodrigue et al (3) where they 

explore the role and importance of terminals with specifi c atten-

tion to port sites, airport sites, rail terminal sites and the diff er-

ence between hinterland and foreland. Th ey are of the opinion 

that there is a clear trend involving the growing level of integra-

tion between maritime transport and inland freight transport 

systems.

Jaržemskis and Vasiliauskas (2) suggest that the increasing 

problem of transporting goods to and from the port through the 

city, together with the expensive costs of establishing new docks, 

have created pre-conditions favourable to establish hinterland 

terminals or dry ports. Th e activities and product fl ows of such 

dry ports are explained in Figure 2.

Imported goods have to be consolidated in intermodal trans-

port fl ows, and exported goods have to be collected and consoli-

dated into international transport. Th us the dry port (or inland 

container terminal) has to provide hinterland warehousing, man-

agement of container fl ows (full and empty containers), reduced 

transport costs due to consolidation and various value-adding 

logistics services usually off ered at the coastal port.

It is clear that dry ports have clear and defi nite roles for 

both import and export of products to and from destinations 

located in the hinterland. Th e intermodal interface facilitates 

smooth transfer of goods and contributes towards cost reduc-

tion in the supply chain. It should be emphasised that, due to the 

competing nature of supply chains, there will be competition 

between the transport modes linking the port of call and the dry 

port. Th is will primarily be between road and rail, which will 
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fi nd equilibrium based on a combination of service reliability and 

per unit cost. It is therefore natural that some cargos will natu-

rally be more rail-friendly and deliver higher benefi ts on rail than 

other cargos which may favour road.

A critical success factor in the development of an intermodal 

node is to design for the correct service mix that maximises the 

intermodal exchange and value at the terminal.

CONCEPTUAL DESIGN AND LAYOUT OF AN INLAND 
INTERMODAL TERMINAL OR DRY PORT
UNESCAP (4) presented a paper on the technical and opera-

tional issues related to the development of dry ports at the 

Regional Expert Group Meeting on the development of dry ports. 

It provides useful guidance on the main functions and classifi ca-

tion of dry ports according to the function and services rendered 

at the respective facilities. It also provides guiding principles for 

the development and operation of dry ports, and stresses the 

need for standards in design and layout.

Th e physical layout often depends on the intended design 

capacity and transport modes that are engaged, but the paper 

suggests a typical functional layout for rail-based dry port, 

shown in Figure 3.

Road trucks enter and leave through the entrance gate where 

receipt or delivery operations take place. A container freight sta-

tion (CFS) provides for stuffi  ng and de-stuffi  ng of containers, and 

facilities are provided for customs and other examinations. Th e 

container yard area includes a CFS shed and workshop with con-

tainer repair area, as well as the usual space allocated to empty, 

full and specialised containers.

Import and export fl ow processes, operational requirements, 

suitable cargo and container-handling equipment, with specifi c 

reference to the tractor-trailer system, lift truck system (front-

end loaders or reach stackers), rubber-tyred gantry crane and 

rail-mounted gantry crane systems are discussed in the paper. 

From a rail-road interface point of view it is important to note 

the need to keep the entrances of both modes apart so as to 

prevent the impact of the traffi  c of one mode on the other and to 

allow for safe shunting of incoming and outgoing trains. Th e two 

modes will, however, engage around the container storage areas.

Th is proposed layout can be recommended, as it fairly ac-

curately refl ects the typical operations of a dry port. Th ere could 

be a need for customisation of specifi c operations due to topo-

graphical restrictions, design capacity and available modes, but 

this can work well in principle.

Technical design standards, and operational procedures and 

guidelines aff ect the performance of dry ports. Careful analysis 

and evaluation is needed to design the most eff ective system for 

the volume and type of containers to be handled. Figure 4 shows 

the typical operation of a rail-mounted gantry crane in combina-

tion with a reach stacker.

Th is operation is used in most recently developed dry ports, 

although it is important to note that rubber-tyred gantry cranes 

and straddle carriers are used in addition to reach stackers. Some 

smaller terminals work with trailer operations where containers 

are not stacked but kept on skeletal trailers. Th is is not possible 

with higher volumes.

CONCLUSION
Th e National Development Plan for South Africa (5) recognises 

the role of inland intermodal container terminals and freight 

logistics hubs. Th e importance of such facilities is understood, 

and the way forward in support of the government’s development 

targets in South Africa will indeed include the eff ective imple-

mentation and operation of these facilities as part of infrastruc-

ture development.
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South African perspective on 
freight logistics hubs 
INTRODUCTION
Th e function and importance of moving 

freight and cargo for the national and pro-

vincial economy is well defi ned and under-

stood. It is a derived demand that supports 

the economy in providing raw materials, 

in-process goods and fi nished products 

on time and at the right location. Freight 

transport is mostly done by road and rail via 

the main freight corridors in South Africa. 

Rail has lost some market share over time 

due to a gradual move from rail to road. 

Th is has resulted in increased logistics costs 

in the import and export supply chains, and 

it has become a national priority to reduce 

logistics costs on these corridors.

SOUTH AFRICAN 
FREIGHT LOGISTICS COSTS
Th e CSIR found in their 9th Annual State 

of Logistics Survey for South Africa (1) 

that logistics costs, as a percentage of 

gross domestic product (GDP), have 

increased from 11.9% in 2010 to 12.6% in 

2011. Th e trend is expected to continue 

with an estimated increase to 12.8% in 

2012 largely due to the upward trend of 

fuel costs. Th e fi gure of 12.6% in 2011 is 

signifi cantly higher than the 8.5% in 2011 

for the USA (2). However, the structure 

of the economy in the USA is diff erent 

and this should be interpreted as a trend 

rather than directly comparable. A break-

down of the components of 2011 logistics 

costs in South Africa looks as follows:

 ■ Transport  61.0%

 ■ Warehousing  14.9%

 ■ Inventory carrying costs 12.2%

 ■ Management and 

administration  11.9%

 ■ Total logistics costs 100.0%

Th e transport cost of 61% is signifi cantly 

higher than the global average of less 

than 40% of logistics costs in 2010 (3). A 

key contributing factor is that the South 

African economy is transport-intensive 

with long distances between the major 

economic hubs. Adding to this challenge 

is the fact that the majority of freight is 

transported by road rather than rail. Rail 

was responsible for 29.3% and road for 

70.7% of movements (calculated in ton-km) 

during 2011. Although in many cases rail 

is signifi cantly cheaper than road, rail 

experiences serious challenges arising from 

locomotive shortages and ageing equip-

ment, and infrastructure which negatively 

impacts the predictability and reliability of 

rail services. Transnet’s Market Demand 

Strategy, which incorporates a capital 

investment plan of more than R300 bil-

lion over the next seven years, is aimed at 

addressing these challenges and thereby 

growing rail market share and lowering the 

cost of transport in the country.

High logistics costs, and transport 

costs in particular, have long been of con-

cern to policy-makers, and strategies to 

address the problem are articulated in the 

National Freight Logistics Strategy and 

the National Development Plan.

NATIONAL 
FREIGHT LOGISTICS STRATEGY
Th e Department of Transport (4) has 

recognised a major shift from rail to road 

over the past decades, and the National 

Freight Logistics Strategy has suggested 

that a corridor approach should be fol-

lowed to optimise the freight logistics 

system. Th is originated from recom-

mendations contained as far back as 

High logistics costs, and 

transport costs in particular, 

have long been of concern to 

policy-makers, and strategies 

to address the problem are 

articulated in the National 

Freight Logistics Strategy and 

the National Development Plan.
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1998 in Moving South Africa (5), which 

emphasised the importance of building 

density in the freight transport system by 

focusing on creating a dense core network 

comprising a limited number of high-

volume freight corridors.

Th e important links between major 

production centres, points of entry and 

exit into the country, and traffi  c con-

solidation points should be focused on, 

because these will have the most signifi -

cant eff ect on the freight logistics system. 

Inland intermodal container terminals 

and freight logistics hubs are typical 

traffi  c consolidation points and are in-

deed useful concepts that can be used to 

optimise the freight logistics system.

It is important to note that the 

Department of Transport is currently 

considering the updating of the National 

Freight Logistics Strategy. Th is will en-

sure that the strategy remains aligned 

with global trends and local freight logis-

tics requirements.

NATIONAL DEVELOPMENT PLAN
South Africa’s National Development 

Plan (6) focuses on eliminating poverty 

and reducing inequality by 2030 through 

uniting South Africans, unleashing the 

energies of its citizens, growing an in-

clusive economy, building capabilities, 

enhancing the capability of the state, and 

leaders working together to solve complex 

problems. Chapter 8 of the plan deals with 

transforming human settlements and the 

national space economy, and it specifi cally 

refers to the development of a national 

spatial framework and the importance of 

the competitiveness of economic corridors.

Th e NDP states that the corridor of 

logistics hubs, road, rail, fuel and other 

infrastructure, including and connecting 

Gauteng and Durban, is vital to the future 

of the national economy, and should be 

designated as a national competitiveness 

corridor. It accounts for approximately 

46% of GDP and should be integrated 

as part of the North-South Corridor 

stretching from Durban to Dar es Salaam.

Similar to the National Freight 

Logistics Strategy, the role of inland in-

termodal container terminals and freight 

logistics hubs has been recognised and 

specifi cally mentioned as a "corridor of 

logistics hubs". It is clear that the impor-

tance of the above-mentioned facilities 

is understood, and the way forward for 

development in South Africa will include 

the eff ective implementation and opera-

tion of these facilities as part of the coun-

try’s infrastructure plan.

SOUTH AFRICAN CASE STUDY
Th e South African government has ap-

proved an Infrastructure Plan that inter alia 

addresses this particular need for freight 

logistics hubs. It was presented by the 

Presidential Infrastructure Coordinating 

Commission (PICC) (7) at a Provincial and 

Local Government Conference on 13 April 

2012. Th is initiative provides an excel-

lent example of the importance of inland 

intermodal terminals and freight logistics 

hubs on the most important freight corridor 

between Durban and Gauteng.

Th e PICC has done much work to as-

sess the infrastructure gaps through spatial 

mapping which analyses future population 

growth, projected economic growth and 

areas of the country which are not served 

with water, electricity, roads, sanitation 

and communication. Based on this work, 

18 Strategic Integrated Projects (SIPs) have 

been developed and approved to support 

economic development and address service 

delivery in the poorest provinces.

Th is case study looks at SIP 2, the 

Durban–Free State–Gauteng Logistics 

and Industrial Corridor. Th e purpose of 

this project is "to strengthen the logistics 

and transport corridor between South 

Africa's main industrial hubs, improve ac-

cess to Durban’s export and import facili-

ties, raise effi  ciency along the corridor, in-

tegrate the Free State Industrial Strategy 

activities into the corridor and integrate 

the currently disconnected industrial and 

logistics activities, as well as marginalised 

rural production centres surrounding the 

corridor that are currently isolated from 

the main logistics system”.
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Figure 1: Project clusters on the Durban–Free State–Gauteng corridor,  
adapted from Draft SIP 2 Integrated Business Plan (8)

Table  1  Characteristics of project clusters   

Northern Region Central Region Southern Region

  Consists mainly of Gauteng hinterland
  Industrial and commercial centre
  Super / mega inland intermodal terminals
  Logistics parks / hubs / clusters / dry ports
  Origin / destination / transit / consolidation

  Includes KwaZulu-Natal, Free 
State and Gauteng rural areas

  Agricultural sector dominance
  Logistics parks / hubs / clusters
  Transit / consolidation

  Dominated by eThekwini sea port (gateway)
  Logistics and value-adding services
  Import / export / transhipment
  Logistics parks / hubs / clusters / dry ports
  Container depots / empty container parks
  Origin / destination / transit / consolidation
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Th e content of the draft SIP 2 

Integrated Business Plan (8) might 

change, but currently inland freight 

terminals that could serve Gauteng and 

countries to the north of our border are 

identifi ed as key components of the SIP 2 

corridor.

Th e business plan suggests that most 

of the projects in the corridor should be 

clustered around the various intermodal 

hubs (inland and port) that populate the 

corridor, as shown in Figure 1.

Currently, the projects are clustered in 

the following three regions:

 ■ Northern Region (Gauteng)

 ■ Central Region (Free State)

 ■ Southern Region (KwaZulu-Natal)

Th e project concept is to pursue the inte-

grated development of the corridor, and 

appropriate sequencing of developments 

to avoid bottlenecks and congestion on 

the corridor. Th e majority of the projects 

can be classifi ed as intermodal terminals 

and freight hubs with equal emphasis 

placed on the core economic infrastruc-

ture which makes effi  cient connectivity 

between the hubs possible.

Most of the facilities are in the plan-

ning stage, although the expansion of 

existing facilities in City Deep, the Dube 

Trade Port and upgrades in the Port of 

Durban have already started. Th e Tambo 

Spring mega hub in the northern region, 

Harrismith logistics hub in the central 

region and Cato Ridge dry port in the 

southern region are probably most ad-

vanced in planning, and implementation 

may start soon.

It is important to note that the 

characteristics of the project clusters 

are diff erent and the business cases for 

the respective projects will be diff erent. 

Table 1 provides an indication of some of 

the salient features of the terminals and 

hubs in the diff erent regions.

CONCLUSION
Th is case study is a good example of how 

a collection of various terminals and hubs 

should be integrated in one corridor to 

achieve lower logistics costs and smooth 

supply chain integration, thereby pro-

viding the opportunity of making South 

Africa more competitive in global trade.
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Public Transport: Why Not?

PREAMBLE  
A little over a year ago I made a decision 

to try out public transport in the form 

of the Metro Bus. For nearly two years I 

had been toying with the idea, as every 

morning I saw the same bus drive past my 

gate as I drove to work and every evening 

another one. I asked around the offi  ce 

about how the buses worked and whether 

they were reliable. I was told they gener-

ally were, but depending on them could 

be risky.  

Th en one morning I fi nally decided 

to step onto the bus with very little idea 

as to its destination. Th e bus driver as-

sured me it went to Ghandi Square from 

where I knew I could walk to the offi  ce. 

Th is is probably the most daunting and 

frustrating aspect of public transport in 

Johannesburg – the lack of information 

about routes and times. I did manage to 

get to work, within the same amount of 

time as it would have taken me to drive.

Having got into work at 07:30 and 

worked my stipulated hours, I left the of-

fi ce at around 16:00 and wandered to the 

nearest bus stop. I had gone online and 

eventually found a Metro Bus timetable 

(after repeated searches) indicating that 

a bus to a shopping centre near my fl at 

should pass just after 16:30, giving me a 

big time window to make it home. 

At the bus stop some friendly users 

told me that, indeed, a bus would arrive at 

16:30 and that it would in fact go to my de-

sired destination. To my great satisfaction 

at 16:30 I hopped on the bus and was home 

by 17:15. I soon fi gured out which bus went 

straight to my offi  ce and which bus went 

straight home – no more traffi  c jams and I 

could fi nally read the books that had been 

accumulating dust on my shelf at home. 

I wasn’t the greatest student of 

transport studies at university (my 

lecturers can attest to this), but simply 

using the bus was not enough for me. 

For each trip a receipt is generated, 

which indicates the route taken and the 

time of embarkation. Being a bit of a 

collector, these started to accumulate 

and I began to capture the data. This 

was to help me know how close to the 

scheduled time I could wait to go to 

the bus stop. The distribution of times 

allowed me to also know when a bus 

was not simply late, but not coming at 

all. However, even when no bus arrived 

another one would usually be about 

30 minutes away to either get me to 

work or home.

At the beginning of this year I 

joined the staff  at the University of the 

Witwatersrand and I was determined 
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to continue using the bus. Th is brought 

a whole new round of getting used to 

which buses to take. I stuck with the 

same buses I was catching from near my 

fl at, but had to change over at Ghandi 

Square. Th is was rather daunting as no-

one could tell me exactly which bus to 

catch. Th rough trial and error I managed 

to fi gure out which bus was not crowded 

and which had the friendliest bus driver. 

A similar process was required in the 

evening. Soon I was recognising faces, a 

great comfort when you are not too sure 

you are on the right bus!

Th is growing data set got me thinking 

of writing something to highlight my 

experience on public transport, and 

hopefully encourage more to use it. Some 

informative graphs are given alongside 

illustrating the data collected, along with 

relevant comments.

MORNING BUSES
In the morning I catch buses either at 

Jeppe High School for Girls, or around 

the Bedford Gardens Shopping Centre. 

Th ese buses pass through Ghandi Square 

travelling to either Marshall Town or the 

University of the Witwatersrand. 

With reference to Figure 1, buses from 

Jeppe are in the middle of the bus route 

and therefore have quite a wide range 

of embarkation times, presumably due 

to traffi  c conditions and the number of 
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Figure 1: Buses caught at Jeppe High School for Girls (number of trips, average time)

Figure 2: Buses caught at Bedford Gardens Shopping Centre (number of trips, average time)

Figure 3: All Buses from Ghandi Square to the University of the Witwatersrand
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passengers. Published departure times 

from Eastgate Shopping Centre for these 

buses are 06:30, 06:50, 07:25 and 07:25 

respectively with travel times roughly just 

over 10 minutes to this stop. Th e four later 

trips from Jeppe are trips when the earlier 

bus did not arrive. Th is represents under 

4% of trips taken. Figure 2 illustrates 

actual embarkation times at Bedford 

Gardens and the start of these routes, 

with published departure times of 06:40 

and 07:30 respectively.

Transfer buses at Ghandi Square 

seem to be very erratic, and embarkation 

times vary considerably. A large number 

of buses travel from Ghandi Square to 

the university, and I get on the fi rst to ar-

rive. Generally, I arrive at Ghandi Square 

between 07:15 and 07:20, and on average 

I embark on a bus to the university by 

07:24; the latest I have had to wait was 

until 07:43. 

EVENING BUSES
Figure 4 shows the distribution of 

embarkation times for journeys taken 

from the bus stop outside 55 Marshall 

Street. Th ese two buses originate from 

the Westgate Bus Terminus with the 

departure times given as 16:25 and 16:35 

respectively. Th ese buses appear to run 

fi ve minutes early.

A great number of buses pass by 

the university as it is close to the Metro 

Bus Depot, and continue on to Ghandi 

Square before going to other destina-

tions. I tried a number of these buses, 

before settling on a preferred one (see 

Figure 5). Some of the buses collected 

a large number of passengers along 

Eloff Street, resulting in overcrowded 

conditions and being late for the bus 

I needed to catch at Ghandi Square. 

The 56B bus I settled on is stated to 

leave Braamfontein at 16:15; the bus 

stop outside the Richard Ward building 

(at the university) is only about 500 m 

before the Braamfontein stop, but due 

to heavy congestion at the intersection 

of Jorissen Street and Bertha Street, the 

travel time is roughly five minutes. The 

driver of this bus is therefore well aware 

of his timetable.

When transferring at Ghandi Square, 

my fi rst choice is the 33 bus I caught at 

16:30 outside 55 Marshall Street, which 

with reference to Figure 5, I embark 

at 16:36 on average. Th is bus, as men-

tioned earlier, is stated to leave Westgate 

Terminus at 16:35 – this appears therefore 

to be the time the bus arrives at Ghandi 

Square instead. Th e two later buses are 

stated to leave Westgate at 16:50 and 

17:15. Th e 16:50 bus, as I know from 

experience, only starts at Ghandi Square 

whilst the later bus appears to be fol-

lowing the timetable correctly. Bus drivers 

starting at Westgate therefore treat 

Ghandi Square as a far more important 

stop. Th ese two buses are alternatives for 

when the bus from Braamfontein runs 

late, most often due to congestion or 

when an earlier bus did not arrive. I did 

not specifi cally record when an earlier bus 

did not arrive, but it occurred about fi ve 

times out of the recorded trips.

CONCLUSION
So why not use public transport? From 

my personal experience the buses ap-

pear to run consistently, although not 

always accurately to their timetables, thus 

requiring some exploring and talking 

to strangers to fi gure out exactly how it 

works. Th e occasional breakdown does 

occur (once so far for me) and some buses 

should really be replaced. On occasion the 

bus you want to take may not arrive, but I 

have never been left stranded. 

Although this is only one person’s 

experience, a great number of people 

use Metro Bus and other forms of public 

transport in Johannesburg every day. As 

more people use public transport and use 

opportunities to voice their experience 

in circles of infl uence, its great impor-

tance will be appreciated. A developed 

city is one that maintains and invests in 

existing public transport, and integrates 

new systems. 
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BACKGROUND 
Th e City of Cape Town has entered an exciting era of public 

transport. Not only has it successfully launched a Transport 

Authority, known as Transport for Cape Town (TCT), but its 

fl agship project, the Cape Town MyCiTi Integrated Rapid Transit 

(IRT) System, is growing from strength to strength. 

Th e MyCiTi bus service is a component of the bigger IRT 

System which brings together all modes of transport, including 

rail, bus, taxis and non-motorised transport (NMT) in a coor-

dinated fashion. It was launched as a pilot project in May 2010 

for the 2010 FIFA World Cup to provide services such as the 

Civic Centre to Stadium shuttle service, the Airport to City ex-

press service and the Inner City Gardens to Waterfront service 

for World Cup spectators and visitors. Th e system has grown 

since then, and, supported by its ever increasing infrastructure 

footprint, provides safe, effi  cient, aff ordable and reliable public 

transport services for the residents of Cape Town. 

Th e City is aiming to signifi cantly expand the services from 

the present provision of seven feeder and trunk routes by intro-

ducing an additional 31 feeder and trunk routes in the foresee-

able future (known as Phases 1a and 1b). A trunk route is classi-

fi ed as an arterial route on dedicated bus lanes, whereas a feeder 

route is a more penetrative route that operates in mixed traffi  c in 

mainly suburban areas. 

Th e continuing success of the service is, however, not just 

about buses, but is dependent on a number of parts that con-

tribute equally to the success of the system. Th is article gives 

some insight into how all these parts contribute to ensuring that 

the buses are kept on the road and the passenger journey is kept 

as enjoyable and stress-free as possible.

THE SUM OF THE PARTS
Transporting a passenger from A to B involves a system of 

well-coordinated and integrated parts. Each of these parts 

play an important role in ensuring that passengers are able get 

to their destination with the objective of ensuring they enjoy 

the ride as well. A typical passenger experience will involve:

 ■ Th e Transport Information Centre (TIC) and communications 

teams who aim to give the passenger up-to-date information 

on bus schedules, route maps and interruptions to the service 

via telephone, web site and social media, etc.

 ■ Th e directional and information signage at all stops, shelters 

and stations.
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 ■ Th e infrastructure with its dedicated roadways and stations 

to ensure a quick and congestion-free journey to work and 

school. 

 ■ Th e world-class Automatic Fare Collection (AFC) system to 

ensure ease of payment and access.

 ■ Th e operators who drive the buses and operate the stations.

 ■ Th e low emission buses with wheelchair and bicycle access.

 ■ Th e law enforcement offi  cers who uphold passenger safety.

Th ese key parts are described in more detail below. 

Transport Information Centre and Communications

Th e TIC acts as the central point of contact for all public que-

ries. With one toll-free number (0800 65 64 63) passengers can 

access a wide range of information about MyCiTi and lodge 

complaints or queries. Th ese include questions relating to how 

the myconnect (AFC) card works, bus departure / arrival times, 

future routes, lost property and fare enquiries. 

Th e system also relies on continual feedback from the general 

public to ensure that the highest standards are maintained. Th e 

TIC refers any serious or special issues directly to the City op-

erational team to ensure that a personal touch is provided and to 

ensure rectifi cations are put in place.

Graph 1 gives an indication of the number of calls and the 

type of feedback received from the public over the past year. It 

clearly indicates the enthusiasm of the public by the number of 

enquiries regarding when routes are coming to their area.

Th e communications team has developed a brand everyone 

can relate to. Th e MyCiTi mascot, Marvin, is the product of a 

competition among passengers. He can be found mingling with 

the crowd at special events and has become an interactive show-

piece for representing the brand.

Th e Mobi Website is accessible from all forms of mobile 

phones and provides the passenger with ‘live’ real-time informa-

tion on bus departure times per route for every stop. On smart-
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and at bus stops to encourage public feedback Marvin the mascot with myconnect card



Civil Engineering September 2013 33

phones the mobi site (mycitibus.mobi) can be used, and on older 

phones the site can be accessed via the SMS code *120*1040#. 

All times refl ected include any delays experienced on the route, 

which are also indicated on the electronic Passenger Information 

Displays (PIDs) in all of the stations. 

In addition to these options, QR codes are incorporated into 

all passenger information posters at stops. Th is enables smart-

phone users to scan and obtain quick and easy access to MyCiTi 

information pertaining to that particular stop.

A dedicated and fully interactive website (www.myciti.org.za) 

has recently been launched, which provides a wide range of in-

formation, including a trip planner, route maps, timetables and 

information on fares, etc.

Signage

For passengers who do not have access to the internet or smart-

phones, passenger information signs at all stops and stations are 

an integral part of the system to keep passengers informed. Th e 

signage comprises static information signs, way-fi nding signs, 

electronic PIDs in stations and electronic destination displays 

(EDDs) on buses. A dedicated team of graphic designers and 

operational signage staff  ensures that the information is updated 

continually.

Infrastructure

The bulk of the investment in this service is in the infra-

structure, which differentiates the MyCiTi system from other 

modes of transport. Reducing the cycle times of buses by 

Typical cantilever bus stop
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using appropriate infrastructure means fewer buses need to 

be procured, less kilometres need to be travelled, as well as 

faster journey times for passengers. Some of these time savers 

include:

 ■ Th e ‘red’ road, a dedicated concrete bus lane enabling the 

buses to travel independently of mixed traffi  c, especially sig-

nifi cant in peak periods. 

 ■ Th e stops and closed stations with high-level boarding 

through multiple doors enabling faster boarding and 

alighting times.

 ■ Inductive loops at traffi  c light intersections enabling pre-

selection signal control to give the bus priority.

 ■ Kassel kerbs that control the bus wheel movement when 

docking, allowing for more accurate station alignment.

Access gates in the closed stations

Bus validator used at open feeder stops

Bicycle access onto a bus – note the level 
boarding and extended ramp for easy access

18 m articulated bus
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 ■ Cameras linked to the centrally located Transport 

Management Centre (TMC), enabling queues to be analysed 

inside the stations and bus requirements managed accordingly.

 ■ Pre-paid gate access with the AFC system using the Euro 

Mistro Visa (EMV) cards, reducing delays to bus departure 

times as bus drivers do not have to deal with money or tickets.

Th e stations are managed by an independent contractor who 

tendered for the services and who operates them under a Service 

Level Agreement (SLA) with the City.

The Automatic Fare Collection (AFC) system 

Th e EMV or myconnect card has become synonymous with the 

MyCiTi system and has replaced the paper ticket system. Th is 

world-class payment system not only acts as a debit card, but 

enables quick ‘tapping on’ and ‘tapping off ’ while using the buses 

and stations. 

When the system commenced, a fl at fare was charged de-

pending on what service the passenger used. On 3 August 2013 

the distance-based fare structure was launched, which allows for 

more accurate fares linked to distance travelled, the charging of 

peak and off -peak fares and the option of buying cheaper bulk 

packages.

Myconnect cards can be purchased and value added at 

MyCiTi stations or at selected retailers in the vicinity of the ser-

vice. To date, approximately 125 000 cards have been sold. 

Vehicle operating companies and station management services

Th e City has partnered with taxi associations and bus companies 

who presently operate in the planned MyCiTi areas. Th ese as-

sociations have formed companies who now operate the buses. 

Th ree companies presently operate the service – Golden Arrow 

Bus Services (GABS), Kidrogen and TransPeninsula Investments. 

Th ese companies have risen to the challenge of managing 

these new bus companies, providing the drivers, and technical 

and management staff  necessary to keep the buses on the road.

The fl eet

Th e MyCiTi fl eet presently consists of three vehicle types. Th e 

vehicle types are used according to the route or area in which 

they are operating which is infl uenced by the passenger demand, 

the terrain and the station/stop confi guration. 

At present the fl eet comprises 8 x 18 m, 44 x 12 m and 31 x 

9 m buses. As the future routes and services roll out for Phase 1a, 

an additional 24 x 18 m, 24 x 12 m and 190 x 9 m vehicles are due 

to enter the service. All these buses are wheelchair- and bicycle-

friendly.

 ■ 18 m articulated buses

Th ese high-fl oor buses operate mainly on the dedicated bus 

ways. Th ey can accommodate up to 131 passengers (59 seated, 

72 standing and two wheelchairs). 

 ■ 12 m rigid buses

Th ese high-fl oor buses also operate mainly on the dedicated 

bus ways and can accommodate up to 86 passengers (45 seated, 

41 standing and one wheelchair).

 ■ 9 m buses

Th ese buses are currently being assembled in Cape Town and 

have been operating on three of the feeder routes since March 

2013. With low fl oors, they are designed to travel effi  ciently 

in mixed traffi  c and on the steep and narrow roads found in 

many areas of Cape Town. Th ese medium-sized buses can 
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accommodate up to 50 passengers (25 seated, 25 standing) 

and have a demarcated area for a wheelchair. Level boarding is 

achieved via a retractable ramp.

The current passenger occupancies on the trunk route from 

the Civic Centre to Table View are indicated in Graph 2. The 

typical concentrated morning peak period can be noted in 

blue in comparison to the extended afternoon peak as indi-

cated in red.

Th e recommended maximum standing density in South 

African is 4.5 standees per m2 of available standing area, which 

compares favourably to the European and USA standards of 

4  pax/m2 and 5 pax/m2 respectively. 
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The MyCiTi Volvo buses are currently specified for a 

maximum standing density of 4.2 pax/m2, but the present 

actual peak standing densities achieved on the trunk tend to 

be closer to 2.0 pax/m2. There is a general reluctance by pas-

sengers to exceed this density, which results in the practical 

capacity (85% of legal capacity) of the buses rarely being ex-

ceeded, as is evident from Graph 2.

In order to keep the standing densities as high as possible 

in peaks, the current operational approach is to first fill the 

seated capacity of the peak buses and then allow those who 

are willing to stand for the journey to jump the queue. This 

improves the sustainability of the service whilst ensuring that 

passengers are not deterred from using the system.

Law enforcement

Law enforcement officers are an integral part of the system in 

order to ensure public safety and prevent fare evasion. These 

full-time members on the ground are supported by the City’s 

Strategic Surveillance Unit based in the TMC, who monitor 

security cameras which cover the stations, stops, bus lanes 

and the inside of the buses. 

In combination with ensuring passenger safety, the 

unit also records and fines any unauthorised vehicles ob-

served on the CCTV cameras using the bus lanes, which 

have resulted in a marked drop in misuse over the past 

year. In addition, the buses are fitted with ‘drive cam’ 
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cameras which monitor the bus drivers to ensure that 

they behave in accordance with the code of conduct.

MYCITI STATISTICS
Since the launch in May 2010, approximately 7.2 million passenger 

journeys have been made on the MyCiTi rapid transit system. In 

addition to daily commuter travel, it includes transport services 

provided during the 2010 FIFA World Cup and subsequent events 

held at the Cape Town Stadium.

Th e number of passenger trips made on a monthly basis is 

shown in Graph 3. Th e sharp decrease in the number of passen-

gers in May 2013 was as a result of the national bus strike. A gen-

eral seasonal trend is emerging as potential passengers choose to 

use their cars over the Cape Town winter months.

Table 1 indicates the present on-time buses against the set 

schedules for the main trunk routes (T01/A01), the inner city 

feeder routes (F1/101/102) and the Table View feeder routes 

(F14/F15/F16). Th ese results compare very favourably with the 

Transport for London (TfL) standard of 85% on-time buses. Th e 

results clearly indicate how the Table View feeder routes, which 

do not have their own dedicated lanes, have lower schedule ad-

herence results as they operate in mixed traffi  c.
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Map 2: Phase 1A MyCiTi routes
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PROJECT STATUS
Maps 1, 2 and 3 indicate the present and future roll-out plans 

for MyCiTi. The first two maps show the pilot routes followed 

by the full Phase 1a system map, while the third map indicates 

the future planned roll-out phases.

PROJECT TEAM
Since 2007 two departments within the City of Cape Town 

have been working on the implementation of the MyCiTi IRT 

service. The Implementation Department is responsible for 

the planning, design and implementation of the infrastruc-

ture; and planning of routes, timetables and bus requirements. 

The Operations Department is responsible for the day-to-day 

operation of the service and includes sections such as:

 ■ Business Management, who manages the finance models 

and complex negotiations with interested and affected par-

ties, as well as setting up the contracts with all contracting 

parties

 ■ Industry Transition, who engages with the taxi associations 

who will be affected by the implementation of the services

 ■ Pure Operations, who deal with the timetables, bus opera-

tions and maintenance on the ground

 ■ Control Centre, who manages the regulation of the buses 

and reports on the performance of the system

 ■ Information Management, who keeps the website and sig-

nage, etc, updated.

CONCLUSION
While the operational success of such a complex and im-

portant operation is dependent on all the parts functioning 

together in an efficient manner, the whole of the parts relies 

on a few hard-learnt principles:

 ■  Operations are about relationships and being able to work 

as a team under ‘ just in time’ circumstances.

 ■ Constantly keeping communication channels open both 

internally to the operators and their employees, and to op-

erational staff, AND to the public.

 ■ Being able to empower people to do their jobs – operational 

processes require quick decisions.

 ■ Having people capable of doing the job and defi ning their roles 

and responsibilities within an ordered reporting structure.

 ■ Having efficient systems in place to enable constant moni-

toring for constant improvement.

 ■ Unwavering political support is essential. 

Table  1  On-time buses against the set schedules      

% On-Time (2 min early to 5 min late vs timetable time)

T1 Airport F1 F14 F15 F16

July to December 2011

Averages 87% 98% 90% 77% 64% 73%

January to December 2012

Averages 89% 97% 92% 79% 86% 81%

January 2013

Averages 91% 97% 90% 80% 87% 81%

Febuary 2013

Averages 87% 93% 84% 79% 83% 77%

T1 A01 Airport A01a 101 102 F14 F15 F16

March 2013

Averages 88% 90% 85% 84% 69% 83% 75%

April 2013

Averages 83% 90% 76% 87% 68% 84% 79%

May 2013

Averages 83% 87% 88% 88% 87% 76% 85% 76%

June 2013

Averages 86% 95% 93% 84% 93% 79% 82% 81%

Map 3: Ultimate expansion of the MyCiTi system
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The Rustenburg Rapid Transport Project 
Rustenburg is one of the 
fastest growing cities in 

the country, with a current 
estimated population of over 

500 000 residents, and an 
area of jurisdiction covering 

approximately 3 500 km² over 
38 wards. The Rustenburg 

Rapid Transport Project is due 
to launch in 2015/16 and will 

service the residents of the 
Rustenburg Municipality through 
an integrated transport network 

that will include BRT trunk 
corridors, direct routes and 

feeder services. 

THE RUSTENBURG MUNICIPALITY 

has concluded the appointment of 

two contractors for the next phase of 

construction in the multi-million rand 

Rustenburg Rapid Transport (RRT) pro-

ject, which will see increased construc-

tion around the city centre and along the 

R510 Northam Road over the next two 

years.  

Th e construction of the bus corri-

dors for Corridor B is scheduled to start 

shortly and is a key component of the 

new public transport services which are 

planned to start operating from the end of 

2015 and in early 2016. 

Th e infrastructure planning for the 

R510 required 18 months of extensive 

engineering design by Lotshephe Africa 

JV, which included specifi cations for the 

Bus Rapid Transit (BRT) bus lanes, new 

road infrastructure and widening and 

building of bridges along the proposed 

public transport route which will eventu-

ally reach Kanana.   

Following a public tender process, 

one of the winning bidders was local con-

tracting fi rm MCivils (Pty) Ltd. MCivils 

is responsible for the initial construction 

currently under way on the Swartruggens 

R104 bus Corridor A, and their bid in-

cluded the optimal use of local resources 

during construction. “Apart from having 

the winning bid, MCivils’ experience and 

learning from the initial bus Corridor 

A construction on the R104 will ensure 

that the construction on Corridor B runs 

eff ectively and effi  ciently,” says Marks 

Rapoo, the RRT Project Director. UMSO 

will be constructing the two main bridges 

over the railway line and will bring new 

experience and expertise to the project. 

Th e construction contract will de-

velop the infrastructure needed for the 

north-eastern bus route which starts in 

the Rustenburg CBD and ends 700 m past 

the D1344 intersection on the Northam 

Road in Kanana. Th is work is divided into 

four sections and includes the upgrading 

and widening of the R510 to provide the 

addition of a dedicated bus lane up to the 

Boitekong intersection, and mixed traffi  c 

lanes in each direction up to Kanana. It 

also covers construction of the founda-

tions for nine BRT stations, as well as 

the upgrading of ten intersections and 

the construction of a new traffi  c circle at 

the northern end. Th e construction also 

covers the building of paved pedestrian 

paths and a dedicated paved bicycle lane 

on the eastern side of the route. As the 

road will be widened, three bridges will be 

widened or constructed to accommodate 

the traffi  c and bus lanes, and the capacity 

of the bridge over the Bospoort Dam will 

also be improved. As with any project of 

this magnitude the construction along 

the R510 will require the additional 

protection and/or relocation of various 

pipelines, water pipes, and electrical and 

telecommunications services. 

Th e contract sections are summarised 

in Table 1.

Construction of sections A, B and 

C are due to be completed by the end of 

2015 in time for the fi rst public trans-

port services to start operating. With 
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construction due to have started in June 

2013, residents of Rustenburg will need 

to be prepared for the inevitable delays 

in traffi  c which will occur around the 

construction zones.  “We know that 

road construction can be extremely 

frustrating for people who live and work 

in Rustenburg, and we urge our residents 

to be careful, patient and cautious while 

we develop proper infrastructure which 

will allow our city to deliver world-class 

public transport services in future,” says 

Rapoo. Information on the construction, 

alternative routes and traffi  c routing will 

be provided as construction progresses.

A noteworthy aspect of this project is 

that it is also a green construction project. 

Th e project’s tender documents contained 

specifi cations that 60% of the cement in 

the concrete had to be replaced with fl y-

ash, a waste product generated by thermal 

power stations. Fly-ash is usually much 

cheaper than cement and hence off ers 

saving in product cost. Most importantly, 

replacing cement with fl y-ash reduces 

greenhouse gas emissions such as carbon 

dioxide. Standard practice in South Africa 

is to replace about 30% of the cement with 

fl y-ash, since the production of cement 

is responsible for high levels of carbon 

dioxide production. 

As far as the use of steel is concerned, 

the steel reinforcing of the RRT’s concrete 

station structure will contain 92% recy-

cled content. All aggregate used in the 

concrete and the layer works is crushed 

from rock that is a waste by-product of 

the mining industry in the area. Th e shut-

ters (moulds used for pouring concrete 

into) are designed for re-use, and are 

made of steel and are therefore fully recy-

clable at the end of their life cycle.

Furthermore, plastic used on all of 

the project’s sleeving and drainage pipes 

are specifi ed as high-density polyethylene 

(HDPE) instead of PVC, since chemicals 

that are used in PVC manufacture, and 

that are released when burnt, are reported 

to be among the most polluting and haz-

ardous chemicals around. 

In addition to using environmentally 

friendly building alternatives on the 

project, the RRT project team is also 

committed to a fully carbon-neutral 

operation. It prints on recycled paper, it 

uses cloud-based IT solutions, architects 

and engineers working on the project seek 

out environmentally friendly products 

and processes, and carbon off sets are 

implemented for all the main events (even 

the stakeholder launch held in July 2011 

was off set with a tree-planting session on 

Arbour Day).

Th e Rustenburg local authorities are 

actively managing the rapid transforma-

tion and growth in the area to ensure a 

future that is economically, socially and 

environmentally sustainable. To this end, 

the RRT presents the city with a prime 

opportunity to reduce its carbon footprint 

and introduce environmentally friendly 

spatial planning.

 INFO

Karabo Keepile

Kaelo Engage

011 303 7026

www.rustenburgrapidtransport.co.za

Table  1  Summary of contract details     

Section Location of construction Contractor appointed Km of road Time to complete 

A
Construction of bus lanes from the CBD Central 
Station in Thabo Mbeki, along Zenderling Street to 
Beneden Street R510.

MCivils 2.3 km 12 months

B

Construction of a wider bridge over the railway line 
and Molen Street, followed by a new bridge over the 
level crossing further along the R510, and the foun-
dation of one BRT station.

UMSO 1.35 km 20 months

C

Dedicated bus lane section from out of town to the 
Bophuthatswana Road turn-off to Boitekong; this 
includes the widening of a bridge and the founda-
tions for four BRT stations.

MCivils 5.2 km 24 months

D

From the Boitekong Road to Kanana, a mixed traffi c 
lane will be constructed, including construction of a 
bridge near the Bospoort Dam and the foundations 
for four stations.

MCivils 6 km 28 months

The Rustenburg Rapid Transport Project is due to launch in 2015/16
Initial construction currently under way on the RRT Project is 

making optimal use of local resources
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Andrew McKune

Section Manager
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 Senior Manager

 eThekwini Transport Authority

Functional Classifi cation of Roads
in the eThekwini Municipal Area

SMEC South Africa (Pty) Ltd (formerly 

Vela VKE Consulting Engineers) was ap-

pointed in February 2012 by the eTh ekwini 

Transport Authority (ETA) to carry out 

the Functional Classifi cation of Roads in 

the eTh ekwini Municipal area. Th e need 

for a newly classifi ed road network for the 

eTh ekwini Municipality was driven by 

the latest Road Infrastructure Strategic 

Framework for South Africa (RISFSA) and 

the benefi ts that the framework brings to 

authorities and road users. A current road 

network, classifi ed in accordance with the 

latest RISFSA and Committee of Transport 

Offi  cials – Road Classifi cation and Access 

Management (COTO RCAM) guidelines 

–  provides improved functionality to the 

road network, as well as a host of benefi ts 

to both the ETA and road users within the 

Municipality.

According to RISFSA (DOT 2006), 

the classifi cation and management of the 

road network is a fundamental component 

for the planning and development of road 

infrastructure in the country in order 

to optimise effi  ciency and eff ectiveness 

in the delivery of roads. Th e network is 

considered to be the heartbeat of develop-

ment, because it performs the basic yet 

critical function of providing the lifeblood 

of access and mobility for the execution of 

economic and social activities.

Th e primary benefi t of an appropriately 

classifi ed road network is for the governing 

authority that manages it together with the 

road users. Road users will benefi t from the 

newly classifi ed road network with shorter 

travel times on higher mobility routes. 

Economically this benefi ts the community 

surrounding the immediate road network 

by improving travel times, improving road 

safety and potentially opening access to 

small businesses, as well as developers 

looking to gain access approvals in dif-

ferent areas of the Municipality. Lower 

order classifi cation of busy routes where a 

higher number of accesses are present, also 

attempts to improve safety by reducing 

permissible speed limits and enabling the 

introduction of traffi  c calming measures 

and required pedestrian or Non-Motorised 

Transport (NMT) facilities.

A further key benefi t of the RISFSA 

classifi ed network is the intention to 

address the imbalances of the past, par-

ticularly in the eTh ekwini Municipality, 

by providing equality of access and mo-

bility to all areas within the eTh ekwini 

Municipal boundary. Th is enables high 

level and detailed transportation plan-

Stakeholder workshops formed an integral 
part of the functional classifi cation project
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ning to take place in areas where minimal 

transportation planning had been pro-

vided previously.

Th e project comprised four main stages, 

namely:

 ■ Stage 1: Existing data collection, 

gap analysis and review

 ■ Stage 2: On-site data collection

 ■ Stage 3: Desktop analysis 

and road classifi cation

 ■ Stage 4: Brochure, reporting 

and GIS updates.

Th e existing data collected and analysed in 

Stages 1 and 2 was used to determine a data 

collection Strategy in Stage 3. Th ree data 

collection strategies were applied in the road 

classifi cation process in accordance with the 

type of information that needed to be col-

lected. Th ese included desktop level infor-

mation, traffi  c count data and on-site visual 

inspection data being obtained. Various 

sources of data available for use in the 

road classifi cation process were identifi ed 

during the tender stage, inception meeting 

and Stage 1 of the project. Th e following 

data was deemed essential for analysis and 

review in order to classify roads within the 

eTh ekwini Municipality: 

 ■ GIS mapping

 ■ Existing traffi  c count databases

 ■ Pavement management system 

(for creation of new networks)

 ■ Local SDF and SPD planning

 ■ Urban/rural boundaries

 ■ Volume/capacity ratios.

Th e methodology used for road classifi ca-

tion within eTh ekwini is in accordance with 

RISFSA and COTO RCAM principles. A 

breakdown of the classifi ed road network 

within each region of eTh ekwini was 

provided, together with corresponding 

technical data indicating length of roads per 

owner and class.

Stakeholder workshops formed an 

integral part of the project and provided a 

forum for relevant roads authorities to pro-

vide input for road classifi cations within the 

Municipality. Th ese notably included the 

eTh ekwini Transport Authority, KwaZulu-

Natal Department of Transport and eTh ek-

wini Roads Provision. Future road align-

ments were assessed, classifi ed and added to 

the road network during these workshops in 

order to provide a comprehensive overview 

of the future eTh ekwini road network.

Th e SMEC project team introduced 

the latest technology to capture these road 

features which were utilised for the classifi -

cation of approximately 12 000 km of road 

network. Th e functional classifi cation of 

roads in the eTh ekwini Municipal area was 

completed on 28 March 2013. 

Th e project successfully achieved the 

following objectives, in line with require-

ments set out in the original tender docu-

ment and inception meeting:

 ■ A wealth of existing municipal data 

necessary for road classifi cation was 

collected and assessed.

 ■ 600 electronic traffi  c counts were 

completed, assessed, used for road clas-

sifi cation, and added to the new road 

classifi cation database.

 ■ 100 manual traffi  c counts were com-

pleted, assessed, used for road clas-

sifi cation and added to the new road 

classifi cation database.

 ■ Approximately 100 000 photos showing 

visual assessments were taken, assessed 

and added to the new road classifi cation 

database.

 ■ Th e road classifi cation of approximately 

12 000 km of road network was com-

pleted in accordance with the principles 

set out in the latest COTO RCAM and 

RISFSA documentation.

 ■ A brochure on the project was pro-

duced for the benefi t of the public.

 ■ A fi nal report was produced detailing 

all aspects of the project and classifi ca-

tion process.

 ■ Th e fi nal road classifi cation in GIS 

format was produced, as well as key 

NMT characteristics in the form of 

geo-referenced photos. Other key traffi  c 

information items included are v/c ra-

tios, public transport routes and future 

roads for planning purposes.

Th is information has also been stored and 

provided to the Municipality to be used 

for reference on future transport projects. 

Information regarding the classifi cation 

process and the newly classifi ed roads 

is available in brochure format to the 

public from the offi  ces of the eTh ekwini 

Transport Authority. 

The road classifi cation project covered 
approximately 12 000 km of road network

Classifi cation also attempts to improve safety by 
reducing permissible speed limits and enabling 
the introduction of traffi c calming measures







46 September 2013 Civil Engineering

OVERVIEW
Th e development of roads, starting with the invention of the 

wheel, is briefl y traced. Th e development of geometric design, 

specifi cally as refl ected by changes in design manuals, starting 

with the motor car leads into discussion of the specifi cs of 

manual development in South Africa. Published documents up 

to the SANRAL G2 manual, published in 2002, are addressed. 

Dramatic changes in the philosophy of geometric design in the 

last fi fteen years amount to paradigm shifts of note. Th ese in-

clude a substantial increase in the adoption of human factors in 

design, the Contest Sensitive Solutions approach to design and a 

broader understanding of the environmental issues that impact 

on and are impacted by the provision of roads. Th e publishers 

Taylor and Francis are developing a text titled Th e geometric 

designer’s handbook, which is due to be published towards the 

end of 2014, addressing these issues. Th is will hopefully support 

the adoption of current research by practitioners and enhance 

general understanding of the new philosophy of design.

IN THE BEGINNING …
Th is article is an update of a paper presented at the Annual 

Transportation Convention held at the CSIR Convention Centre 

in 1985.

Neanderthal man and his later cousin the Cro-Magnon man 

were hunter-gatherers and walked to wherever they wanted to 

be. Th is state of aff airs remained fairly constant for about 40 000 

years until the Sumerians either invented or discovered the 

wheel. It has been hypothesised that this was possibly more by 

accident than intent. Th e theory is that moving of loads was by 

their being dragged on sleds. Heavy loads need the supplement 

of logs being placed under the sleds. As the sled passed over the 

logs, those now behind the sled were moved to the front. Th e 

sled cut deep grooves in the logs and, by removing the excess 

timber between the grooves, it become easier to move the logs, 

now transformed into rollers. Th e further transformation was to 

wheels with a rigid axle between them. Th e further theory is that 

all this happened in about 4000 BC.

In 3000 BC, King Cheops, in order to build his Pyramid, needed 

to get the stone blocks from the Nile to the building site. No detail 

exists of the size of the craft that were needed to fl oat these blocks, 

weighing several tons, to the site. According to Herodotus, he 

ordered the construction of a “causeway that shall be fi ve furlongs 

long, ten fathoms wide, of height at the highest part eight fathoms, 

Keith Wolhuter

Traffic Engineering Consultant

kwolhute@mweb.co.za

Geometric design:
past, present and future
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constructed of polished stone and covered with the carving of 

animals”. Th is is the fi rst reference to a paved road in history and, 

arguably, must have been the most expensive haul road ever built. It 

is reasonable to assume that the Egyptians had previous experience 

of road building to be so specifi c about the horizontal and vertical 

alignment and the cross-section of this haul road. 

Th e fi rst geometric design manual was published in the 8th 

century BC when Isaiah stated that: 

Th e mountains should be laid low and the valleys fi lled up

Th e crooked shall be made straight and the rough places 

plane

While being a model of brevity, it could no doubt have been im-

proved by being more specifi c.

The Romans were the most outstanding engineers of 

their time, and their ambition to rule the world required 

the construction of a vast network of roads extending from 

North Africa, across Gaul to Hadrian’s Wall. Infantrymen, 

being by definition pedestrians, are not grade sensitive, 

but are distance sensitive. The philosophy of the shortest 

distance between two points being a straight line resulted 

in roads which ran straight between camps which were a 

day’s march, about thirty kilometres, apart. There were 

only two-wheeled vehicles on these roads, being the two-

horsepower war chariot and the four-wheeled baggage 

wagon. The pivoting front axle had yet to be invented and 

changes in direction were difficult. This was a strong argu-

ment in favour of straight roads and long radius curves 

where these were unavoidable. In consequence, the align-

ments of many Roman roads are still in use today.

In the Dark Ages many arts were lost, including the art of 

road construction. For the fi rst time in history, the consequence 

of a lack of maintenance manifested itself. Th e fi rst properly con-

structed roads that the world had seen were those constructed by 

Telford and Macadam from 1804 onwards. One thousand four 

hundred years of bad roads were coming to an end.

THE HORSELESS CARRIAGE
About a hundred years after Telford and Macadam started 

building good roads, the horse-drawn vehicle was replaced by 

the horseless carriage, but not without considerable advance 

warning. In the 13th century, Friar Bacon predicted that, “It will 

soon be possible to construct chariots so that without animals 

they move with incalculable speed.” Mother Shipton (1488 to 

1561) was more depressing:

Carriages without horses shall go

And accidents fi ll the world with woe.

Around the world thought shall fl y

In the twinkling of an eye.

She wasn’t to know that, several centuries later, the annual death 

toll on South African roads was the equivalent of fully laden 

Boeing 747s fl ying into Table Mountain at fortnightly intervals.

On 29 January 1886, Benz applied for a patent for his “ve-

hicle powered by a gas engine” and this signalled the birth of 

the modern motor car. Ten years later, the Red Flag Act speci-

fied a maximum speed of six km/h and, ten years after that, 

a Stanley Steamer achieved a speed of 205 km/h. By 1935 any 

fairly expensive car could achieve this speed, and by 1956 the 

Ton-up car, i.e. a car that could achieve a speed of 100 miles/

hour, was within the reach of most young men.

ROAD GEOMETRY 1900 – 1940
Th e Twenties and Th irties saw an unprecedented growth in the 

concepts surrounding geometric design. “Th e concept of the design 

speed was fi rst coined in 1935 with the United Kingdom believing 

that main roads should be designed for a speed of 60 miles/h be-

cause most cars could cruise at 50 miles/h.” Oregon was designing 

roads for speeds of 120 km/h and had discovered safe sight distance 

which could be calculated by means of the equation:

S = 
V2

30f  + 0.73V

where

S = safe sight distance (ft)

V = speed (miles per hour)

f = coeffi  cient of friction

Super-elevation was borrowed from railway engineering. “On 

curves which are not banked, the motorist is forced to cut across 

to the inside of the road to secure the advantage of the crown 

slope, a practice which may result in head-on collisions with op-

posing traffi  c”. 

Th e dual carriageway was invented. “Th e main roads of the 

future shall undoubtedly be dual track roads with a central strip 

to separate the up traffi  c from the down traffi  c.” 
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It was noted that at most intersections only ten to twenty per 

cent of all vehicles entering the intersection intended to turn. 

“If means could be adopted to separate the roads at such cross-

ings, about eighty to ninety per cent of the traffi  c would benefi t. 

Unfortunately, the cost of such fl ying junctions will usually 

preclude their adoption, but their value nevertheless cannot be 

denied.” In the meantime, over in the United States, New Jersey 

was developing its cloverleaf interchange … 

Th e UK Ministry of Transport recommended a minimum 

radius of horizontal curvature of 1 000 feet for main roads, a 

safe stopping sight distance of 400 feet, a passing distance of 

1 500 feet, a maximum gradient of 7.5 per cent and a lane width 

of 10 feet.

Th e end of the Th irties saw the end of an era in which geo-

metric design of roads had experienced its birth pangs and devel-

oped a theoretical framework, much of which is still in use today.

THE POST-WAR ERA 1940 – 1980
Th e road system of Europe lay in ruins, but many Americans had 

had the opportunity of seeing the system at fi rst hand while in 

the process of ruining it. It is this, possibly more than anything 

else, that contributed to the remarkable progress in American 

road building in this period. 

There was a movement towards the rationalisation of geo-

metric design standards which led to the publication in 1956 

of A policy of geometric design of rural roads – the famous 

Blue Book. It quoted standards for just about all the states 

of America from Arkansas to Wyoming and it was seen that 

many of the standards were similar. Nine years later the Blue 

Book was reissued and contained a greater exposition of the 

theory behind the standards and the ranges of values of the 

various standards had shrunk. The Red Book describing urban 

geometry was issued and the Red and the Blue Books were 

subsequently merged to become the Green Book. The Green 

Book has gone through several revisions with the most recent 

being in 2010.

The first edition of the Highway Capacity Manual was 

published in 1950. It was updated in 1965 and, like its pre-

decessor, this was a modestly sized paper-back document. 

The latter document was of historical importance because it 

introduced the concept of Level of Service. Since then there 

have been updates in 1985, 2000 and now 2010. These three 

editions have incorporated new research as it became avail-

able during the intervening years. An important feature of 

the 2010 edition is that, whereas the previous editions prin-

cipally focused on the driver and the vehicle, this edition is 

concerned with all road users with a greater emphasis being 

placed on pedestrians, cyclists and public transport. 

In 1952 the Department of Transport issued its Geometric 

Standards for Rural Roads. Th e language of geometric design 

now included concepts such as design speed, operating speed, 

capacity and practical capacity. Th e eff ect of lane width on 

capacity was defi ned in terms of a lane width of 12 feet. Super-

elevation was required on all curves, and a formula was given for 

its calculation up to a maximum of 12.5 per cent. With a height 

diff erence of 1.7 metres across the width of the road, this per-

centage of crossfall resembles the Wall of Death normally only 

seen at a fun fair. 

Reference was made to annual average daily traffi  c with the 

design volume being that anticipated in the 30th highest year of 

the design year which was generally understood to be twenty 

years hence. 

In 1958 we started showing a modest interest in the wellbeing 

of the road user. In a Cape Provincial Administration circular 

signed by FJ Hugo the preamble stated, 

“In order to keep pace with the best practice and, more es-

pecially, in order to promote greater road safety and reduce 

the serious accident rate, while still retaining a rational 

relationship between traffi  c volume and standard of design, 

it has been decided to revise the geometric standards for 

roads.”

In 1961 a further development took place, being the replacement 

of the previous two- and three-page circulars of the previous 

decade summarising the geometric standards of the authority 

concerned with a complete and well-illustrated Geometric Design 

Manual. Mr GLD Ross of the Cape Roads Department was re-

sponsible for this new development, which was subsequently fol-

lowed by the Transvaal and Natal Roads Departments. By 1976, 

one National and four Provincial Departments had produced fi ve 

diff erent manuals.

THE ERA OF UNIFORMITY OF PRACTICE 1980 – 2000
While in the process of formalising their own design practices, 

rural road authorities were aware of the desirability of uniformity 

of practice among themselves. Various attempts to achieve this 

goal were made, but they all foundered for one or other reason. 

Th e fi rst glimmerings of success were to be seen in the booklet 

TMH 4: Geometric design standards for rural two-lane two-way 

roads. Th is was developed by the CSIR on behalf of the National 

Department of Transport and was essentially just a summary 

document. Th e fact of the matter was that it was adopted by all 

the Provincial Roads Departments and, in the Cape Province, by 

Divisional Councils as well. It was thus a valuable step towards 

uniformity of practice.

It had been noticed, more than just once, that a road 

could pass from the jurisdiction of one road authority to 

another. An extreme example was the Maluti Route between 

Harrismith and Golden Gate. The design was commis-

sioned by the Roads Department of the Orange Free State, 

but a subsidy from the National Department of Transport 

brought their standards into play as well. The brief included 

a spur over the Drakensberg to Bergville and there was also 

a spur to Qwaqwa. The former required cognisance being 

taken of the standards of the Natal Department of Roads 

and the latter was subject to the geometric standards of 

the then Bantu Affairs Department. With four different 

authorities being involved, the fact of the matter was the 

lack of consistency that could have been experienced by 

a driver going from one end of the road to the other. This 

problem was resolved by the adoption of the highest values 

of the design standards quoted by the various authori-

ties and applying them from end to end of the road.

In 1983, the Committee of State Roads Authorities (CSRA) 

requested the CSIR’s National Institute for Transport and Road 

Research (NITRR) to produce a document which would sub-

stantially amplify TMH4. Th is document, TRH 17: Geometric 

design of rural roads, was launched at the 1985 Annual 

Transportation Convention. 
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It represented a major shift from previous manuals in two ways. 

In the fi rst instance, previous manuals were absolutely prescrip-

tive and departures from prescribed standards were simply not 

countenanced. In TRH 17, the word “standard” was replaced by the 

word “guideline”, because the document was intended to serve as a 

guide rather than a book of rules. Th e second instance involved the 

inclusion of brief expositions of the rationale behind the adoption of 

one or other guideline value. Th e reason for this was that “one size 

fi ts all” does not apply in geometric design. What is appropriate to 

Messina doesn’t necessarily apply in Mossel Bay. 

A further diff erence between TRH 17 and its predecessors is 

that it was no longer limited to two-lane two-way roads. Freeways, 

dual carriageways and multi-lane undivided roads were addressed, 

as were interchanges and intersections. Chapters were also devoted 

to drainage and safety barriers.

Th e development of TRH 17 owed nothing to local research 

and not much to international research, except that it was initiated 

by a comparison of the South African manuals. Th is comparison 

was extended to include the newly issued AASHTO Policy for 

geometric design of highways and streets and also current practice 

in the United Kingdom, Australia and Canada. Th is was followed 

by extended and sometimes heated debate between the National 

and Provincial Departments aimed at achieving consensus on the 

various values of standards to be adopted. 

Shortly after the completion of TRH 17, the Committee of 

Urban Transport Authorities initiated the development of a suite of 

urban geometric design documents. As with TRH 17, the work was 

guided by a Steering Committee and with NITRR providing a secre-

tariat service. Mr RAG Strong of the consulting practice Messrs de 

Leuw Cather authored these documents, being:

 ■ UTG 1:  Guidelines for the geometric design of 

urban arterial roads, 1986

 ■ UTG 5: Geometric design of urban collector roads, 1988

 ■ UTG 7:  Geometric design of urban local residential streets, 1989

 ■ UTG 10:  Guidelines for the geometric design of 

commercial and industrial local streets, 1990

At this time a decision was taken not to address urban freeways. 

Funding for new construction had dried up in South Africa by the 

mid-seventies and all that was left was to complete construction 

where contracts had already been awarded. Several urban freeways 

had already been constructed and the likelihood of new freeway 

projects being undertaken in the foreseeable future was vanish-

ingly small. 

Th e era of standardisation ended on a high note. Th e Southern 

African Development Community had become aware of the 

growing volume of cross-border traffi  c and had proclaimed a 

regional network of trunk roads. Th e intention was that the roads 

comprising this network would be designed to identical standards 

across all member countries of SADC, both of pavement and of 

geometric design. TRH 17 had, in the meantime, been updated and 

it was decided that this would be used as the base document for a 

guideline document titled Road and Bridge Design Standards and 

Specifi cations: Geometric Design of Trunk Roads. 

Th is document was prepared by the CSIR Division of Roads and 

Transport Technology, and its foreword included two paragraphs 

taken from the foreword of the original TRH 17 being:

Th e wide variety of topographic and climatic conditions pre-

vailing in southern Africa precludes the provision of standards 

that can cover all circumstances. Th e rigid application of 

standards is, in any event inimical to good design. Th is docu-

ment therefore off ers guidelines in preferences to standards. 

In addition, brief reasons are off ered for the suggested values 

of the guidelines. Th ese should be useful to the designer in 

judging the validity of the guidelines in specifi c situations, as 

well as the consequences of departing from the values sug-

gested.

A soundly based philosophy means far more to good design 

than any book of standards. It is to the development, encour-

agement and maintenance of this philosophy of design that 

this document is dedicated.

Th e document was issued for comment in 1997 and ratifi ed in 

1999 by the Ministers of Transport of the SADC member coun-

tries being Angola, Botswana, Democratic Republic of the Congo, 

Lesotho, Malawi, Mauritius, Mozambique, Namibia, Seychelles, 

South Africa, Swaziland, Tanzania, Zambia and Zimbabwe.

THE MULTIDISCIPLINARY APPROACH 2000 – ?
From its earliest time, geometric design had essentially been 

a single discipline usually undertaken by a single individual. 

Nothing of importance in the mind of geometric designers hap-

pened outside the road reserve other than the location of borrow 

pits and spoil dumps. But, starting in 1998, all of that changed. 

Th e change involved a whole new way of thinking about geo-

metric design. Th is manifested itself in:

 ■ a broader approach in design from driver eye height and reac-

tion time to human factors in its broadest context;

 ■ the concept of context sensitive design;

 ■ an increased concern for the well-being of the environment, 

being the natural, fauna and fl ora and social elements of the 

environment;

 ■ the acceptance of the philosophy of the design domain and 

abandonment of the immutability of design standards in 

favour of design guidelines as had been advocated by South 

Africa since the adoption of TRH17 in 1985; and

 ■ the quantifying of consistency of design.

Human factors

Driver characteristics traditionally considered in the design pro-

cess tended to be limited to driver eye height and reaction time. 

Th ere are, however, many other characteristics that also impinge 

on the driving task. Th ese include:

 ■ Age 

 ■ Driver behaviour

 ■ Decision-making

 ■ Expectancy

 ■ Gap acceptance

 ■ Information processing

 ■ Preferred limits of forces acting on the human body, such as:

 deceleration forces

 force of gravity

 centrifugal forces 

 ■ Psychological characteristics 

 ■ Response to workload 

 ■ Visual perception

Many of these characteristics have yet to be quantifi ed through 

research.
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Context sensitive design

A workshop called by the Maryland State Highway 

Administration in 1998 had the title, “Th inking beyond the pave-

ment”. It led to the birth of the philosophy of context sensitive 

design. In the preamble to the Proceedings of this workshop it 

was stated that: 

“Context sensitive design asks questions fi rst about the need 

and purpose of the transportation project, and then equally 

addresses safety, mobility, and the preservation of scenic, 

aesthetic, historic, environmental, and other community 

values. Context sensitive design involves a collaborative, 

interdisciplinary approach in which citizens are part of the 

design team.”

Th e linkage between context sensitive design and environmental 

impact assessment is obviously very strong.

Environmental concerns

Th e defi nition of transportation is that it supports the move-

ment of people and goods with maximum convenience, safety 

and accessibility, and minimum side eff ects. From this, it follows 

that side eff ects are invariably not good. Side eff ects are gener-

ally understood to refer to the damage that roads can do to their 

environment. Th ese include:

 ■ Atmospheric and water pollution

 ■ Noise

 ■ Visual intrusion

 ■ Impact on fauna and fl ora. and

 ■ Impact on community values.

Starting in the 1970s, many countries had enacted legislation 

protecting the environment. Most roads projects were re-

quired to be preceded by Environmental Impact Assessments. 

Inevitably, designers with the concepts of mobility and acces-

sibility deeply ingrained in their psyche ran into resistance 

from the public. The improvements sought by the designers 

were no longer unquestioningly accepted, being:

 ■ faster travel times 

 ■ greater safety

 ■ reduced congestion, and 

 ■ less delay.

Although roads were accepted as being necessary, they were 

also perceived as having a definite cost in terms of inva-

sion of the environment and disruption of community life. 

Furthermore, community values had gained a voice at about 

the time that the world was becoming increasingly litigious. 

Perhaps the two are not entirely unrelated. Communities 

had become more aware of what can be described as a “sense 

of place”. Design proposals were weighed up regarding their 

impact on historical, cultural and community values. Where 

designs were in conflict with these values, proposals would be 

hotly resisted if not rejected out of hand.
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The design domain

The flexibility of design embodied in the application of 

guidelines as opposed to rigidly enforced standards had been 

advocated by South Africa since the issue of TRH 17. It finally 

took root elsewhere and Canada propounded the concept of 

the design domain. 

The concept of design domain emphasises cost-effective 

designs rather than a design that simply meets “standards”. 

It offers a range of values of standards from which designers 

select design criteria. In the case of standards such as gradient 

and deceleration, it is the low values that are the more accept-

able whereas for radius of horizontal curvature or K value of 

vertical curvature, the higher values are to be preferred.

The high value is typically dictated by the fact that a 

further increase in value, while implying an increase in con-

struction cost, is not warranted by an increase in benefit. An 

example is lane width. A lane width of 3.7 metres seems to be 

the maximum useful value as greater widths do not reflect any 

corresponding increase in capacity. The low value would gen-

erally have a lower construction cost than the higher values of 

the criterion and would be the absolute minimum required in 

terms of vehicle dynamics. Radius of horizontal curvature and 

stopping sight distance are examples of low minimum values, 

both of which relate to the friction available between a vehi-

cle’s tyres and the road surface.

Designers do not have carte blanche to select their own 

values of design guidelines. A designer may be of the opinion 

that a particular guideline value is not appropriate to the pro-

ject at hand. This would have to be referred to the client Road 

Agency or Department with a fully motivated request for a 

waiver in terms of the Extended Design Domain (EDD).  The 

Queensland Road Department is normally credited with the 

development of the EDD.

The concept of the EDD refers to the acceptance of values 

below the lower bound of the normal design domain and 

thus below the minimum values currently used in most road 

design guidelines. The scope to use lower minimum values 

comes when the normal design domain contains consider-

able latitude. This is usually due to some obsolete technical 

foundation or unnecessarily conservative assumptions, or a 

combination of these.  

Quantifying consistency of design

Design speed was the originally used criterion for consistency 

of design. It did, however, have an in-built weakness insofar 

it applied only to the minimum values of standards used in 

the design of a project. It was thus possible to provide a road 

with tangents several kilometres long linked by curves with 

generously sized radii and then, at some or other limiting con-

straint, adopt a minimum radius of curvature. While, in terms 

of the design process, this would have been acceptable, the 

fact of the matter is that it would invariably have come to the 

driver as a nasty surprise. It is quite likely that the minimum 

radius curve would generate an abnormally high crash rate in 

spite of being to “standard” and thus, in the eyes of the law, 

perfectly acceptable. The next attempt to achieve consistency 

of design was to use operating speed as the basic criterion. 

This was better than design speed, but not perfect. It did, at 

least, attempt to determine what speed was most likely to be 

used on the road. 

The point about these criteria is that they related to indi-

vidual curves and had nothing to do with the overall consist-

ency of design. Some possible overall alignment indices were 

adopted as shown in Table 1. Of these, the curvature change 

rate has been internationally adopted, whereas the others have 

largely been relegated to use in economic analyses.

In 2001, the concept of the curvature change rate (CCR) 

was introduced to South Africa at the 20th South African 

Transport Conference held at the CSIR Conference Centre, 

Pretoria. This rate constituted a quantification of consistency 

of design, whereas previously consistency had been limited to 

the level of engineering judgment.

The CCR is expressed as:
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where CCRS =  curvature change rate of the single circular 

curve with transition curves (degrees/km)

 L = overall length of unidirectional curve (m)
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ceeding the circular curve (m)

Comparison of the actual alignment with recommended 

standards results in ratings of “Good”, “Fair” and “Poor”. In 

the case of a consistent design, all three criteria will have 

been met in the category “Good”. Where some or maybe all 

criteria fall into the group “Tolerable”, the design would need 

to be revised to improve the rating to “Good”, as  otherwise it 

would be considered to be barely acceptable. Values falling in 

the category of “Poor” are unacceptable and call for redesign. 

Where one set of values falls outside the category achieved 

by the others, it will be necessary either to eliminate the mis-

match or to consider some or other ameliorating measures, 

such as traffic signing or other warning to the driver of an 

impending change in circumstances.

Table  1  Possible overall alignment indices     

Horizontal alignment indices Vertical alignment indices

Curvature change rate (either deg/km or gons/km with the 
European gon = 0.9 degrees) 
Curve length/Roadway length ratio (C/L)
Average radius of curvature (R/Number of curves)
Average tangent length  (L/Number of tangents)

Vertical curvature change rate 
Average rate of vertical curvature
Average gradient



FUTURE PROGRESS
A new organisation saw the light of day, being the South 

African National Roads Agency Limited (SANRAL), which 

had been split off  from the Department of Transport. In view 

of all the changes that had taken place in the discipline of geo-

metric design, SANRAL approached the Division of Roads and 

Transportation Technology (DRTT) of the CSIR to produce a 

new design manual. Th is document was issued as a CD ROM ti-

tled Geometric Design Guidelines in 2002. Th e changes discussed 

above were dealt with in Chapters 2 and 3 of the Guidelines. 

Seeing that some of these principles were fairly recent develop-

ments, this treatment was, of necessity, brief. However, their 

impact on the processes and outputs of geometric design were 

also dealt with in the balance of the document.

Research has continued apace in the rest of the world on 

the development of geometric design. Unfortunately, little 

of this research seems to be transferred from academia into 

practice. A further problem is that there are now many disci-

plines that have to be addressed if the geometric design of a 

road is to be effective in addressing the basic goals of trans-

portation. Reference, to name but a few, is to:

 ■ Transportation planning

 ■ Traffic f low theory and its underpinning statistics

 ■ Public transport

 ■ Hydrology and hydraulics

 ■ Environmental studies

 ■ Economic and utility analysis, and

 ■ Survey and coordinate calculation.

Furthermore, sensitivity towards public relations and the 

ability to conduct public hearings would be a useful addition 

to the geometric designer’s skill set. It is unlikely that any 

single individual would have sufficient expertise in all these 

fields to be able to effectively execute the geometric design 

of a project. It follows that, from being a one-man band, geo-

metric design has become a multi-disciplinary team effort.

The Geometric Designer’s Handbook is currently being 

developed by Messrs Taylor and Francis and is scheduled for 

general release towards the end of 2014. It addresses the para-

digm shifts that have occurred in the field of geometric design 

since 1998 as discussed above and incorporates appropriate 

research published between 1998 and 2013. It also contains 

chapters providing a brief introduction to the various disci-

plines underpinning geometric design. 

Jonah’s cartoon of the month
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Why do we drive on the
left?

INTRODUCTION
In about 1000 BC the approaches to 

Tyrins, the Arcadian Greek fort near 

Argos, were designed so that the gate 

sentries had a clear view of the right side 

of approaching people.  Th is enabled them 

to see whether their swords were sheathed 

(friends) or drawn (potential threats), and 

to take any necessary action. It had to be 

the right side because shields were carried 

on the left arm.  

It follows that on the march one 

would regard with deep suspicion any 

character sidling up on one’s left with 

his sword or other sharp weapon con-

cealed behind his shield, and so one and 

all, being of necessity cautious people 

if they were to survive, would “keep to 

the left”. This marching and riding on 

the left had the added advantage, for 

those bearing swords, that it was easier 

to draw one's sword and smite hip and 

thigh a traveller coming the other way if 

that traveller was on the sword-wielder's 

right-hand side. And, just possibly if the 

traveller got in the first thrust, it would 

be less awkward if he penetrated one’s 

right chest, rather than the left chest 

where the heart is situated!  

Mind you, in medieval times only a 

minority of the travellers (the aristoc-

racy and their troops) would have worn 

swords. Most of the road traffi  c would 

have been commoners, either on foot or 

transporting goods on carts. However, if 

those carrying swords advanced on their 

right, those commoners, not bearing 

swords, would in self-protection move 

over to the far side of the road, and thus 

also be travelling on the left. Th e sword 

was undoubtedly a great persuader.  

OTHER CONSIDERATIONS
Pedestrians 

Someone once said that most people 

when walking appear to have a natural 

tendency to keep to the right. This 

could be due to habit rather than a 

natural tendency. In South Africa 

Regulation 316 of the National Road 

Traffic Act requires us, when walking 

along a road with no sidewalks, to walk 

on the right, facing traffic using the 

same side of the road. This gives one a 

sporting chance of springing into the 

adjacent ditch if it becomes obvious that 

the driver of the approaching vehicle 

has unfriendly intentions towards one. 

However, with mass pedestrian move-

ments, like shoppers in a mall, there 

does not appear to be any definite uni-

formity in choosing the side to walk on. 

Maybe a slight tendency to keep to the 

left, following the custom of vehicles on 

the road.

Of course, in the sword-bearing days 

it would have been polite to walk on the 

left, to reduce the likelihood that one’s 

sword scabbard, worn on the left for 

an easy cross draw, would not hit other 

people – but, as has been said before, the 

majority of people did not carry swords.  
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Horse riders and cyclists 

Horse riders however are diff erent. Right-

handed persons (estimated by some to 

be 90% to 95% of the population) fi nd it 

natural to mount and dismount from the 

left or near side. Th is has the advantage 

again that, if wearing a sword, one had 

less chance of becoming entangled with 

the scabbard while throwing one’s leg 

over. As it is more desirable and also safer 

to mount and dismount at the side of the 

road rather than in the middle of traffi  c, 

this would encourage one to ride one’s 

horse on the left side of the road. Logically 

it can be assumed that mounting blocks 

(erected to assist shorter persons to get up 

onto a horse’s back) were probably erected 

on the left side of the road, also indicating 

riding on the left.  

In addition, swordsmen on horse-

back would prefer to have approaching 

horsemen on their right, the same as 

marching men did.  

One does fi nd an anomaly. When 

swords gave way to six-guns in the wild 

west of North America, gunmen tended 

to holster their revolvers against their 

right thighs where the weapon was 

handy for a quick draw. Th e right leg is 

then thrown over the horse’s rump when 

mounting from the left.  Apparently, to 

prevent the weapon from dropping out of 

the holster at this time it was customary 

to slip a thong or riem over the revolver’s 

hammer. Some gunmen also tied the 

bottom of the holster around the thigh 

which, in addition to restraining move-

ment when mounting, would enable the 

wearer to draw his revolver when needed 

without the holster coming with it.  

Typically riders of bicycles and motor 

bikes also mount from the left. When 

pushing one’s bicycle, one naturally walks 

on the bicycle’s left side. (Try pushing a 

bike from the right side.  It feels most un-

comfortable, as if your arms are crossed!) 

Th is is also why the chain and gears are 

on the right side of the bike so that one 

does not have to worry about dirtying 

one’s trouser leg on the chain, or getting 

trousers or shoe laces caught in the gears.  

And once again this encourages one to 

ride the machine on the left side of the 

road, although there is now a tendency to 

cycle on the right facing oncoming traffi  c 

as pedestrians do.  

Animal-drawn vehicles

In some cases, notably with the lumbering 

ox wagons of earlier travellers, the team 

could be steered by a touleier, a boy or girl 

walking in front of the team guiding them 

with a lead riem. Th ese touleiers strangely 

seemed to have preferred to keep left.  

Alternatively the team could be 

controlled by a driver with a long whip 

walking alongside the team, or by a 

driver with a longer whip seated on the 

wagon box probably to the right. Th ese 

would tend to put the wagon on the left 

of the road.  

But when the vehicles went faster and 

the driver could no longer walk alongside 

he would be mounted on the wagon box 

or on one of the team.  

Lighter, faster horse-drawn vehicles, 

coaches, chariots, chaises, landaus or 

pleasure wagons were thus driven by a 

man seated on the vehicle itself. With the 

driver on the box, the natural way for the 

vehicle to travel is on the left. An excep-

tion was the post chaise, a light, four-

wheeled horse drawn coach used for the 

rapid transport of passengers or mail. Th e 

man who controlled the team, the pos-

tilion, rode the near horse of the leaders to 

guide and control the team and hence the 

coach. From his position he could see as 

far ahead as possible.  

A similar method of control was 

used in France and the United States 

when in the late 1700s these countries 

started using very big, heavy wagons, 

pulled by several pairs of horses to 

haul farm products over long dis-

tances. For some reason these heavy 

wagons did not have drivers’ seats, so 

the driver sat on the left rear horse 

being better able to reach individual 

horses with their whips, and thus 

control the team. From this position 

the driver had the best view of the 

distance between his vehicle and on-

coming traffic by keeping to the right. 

And these were big wagons, so other 

traffic had perforce to do the same.   

In Britain, and other places where 

haulage distances were geographically 

shorter, and streets historically narrower, 

they did not have large wagons that 

required the driver to ride a horse. So 

the driver sat on the wagon, and to avoid 

getting his whip snarled up on the kap or 

load, he sat on the right. Hence he kept to 

the generally accepted practice of driving 

on the left. 

One further case merits considera-

tion. When leading a horse, whether with 

a cart or not, right-handed persons tend 

to walk on the horse’s left, holding onto 

the rein or bit with their right hands, en-

couraging travelling on the right.   

RULES, REGULATIONS, 
PROCLAMATIONS AND LAWS OVER 
THE AGES
Maxwell Lay (1992) traced the fi rst 

regulation of one side or the other to the 

1100 BC Chinese bureaucracy. Th e Book 

of Rites stated: "Th e right side of the road 

is for men, the left side for women and the 

centre for carriages." Th is Western Zhou 

dynasty rule applied only to its wide offi  -

cial roads and was rather obviously "more 

concerned with protocol than avoiding 

head-on collisions"!  

Driving on the left has been fi rmly entrenched in 
South Africa for a very long time (Photo: Graham 
Ross, ox wagon at Gamtoos Bridge in the 1950s)
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However, it appears as if, in the 

western world at least, the travelling side 

of the road was initially defi ned more by 

custom than legislation.  

In 1998, Bryn Walters from the 

Association for Roman Archaeology in 

Britain found a long disused track to a 

similarly long disused quarry at Blunsdon 

Ridge, near Swindon, from which the 

Romans had won stone for the construc-

tion of a nearby temple. Th e ruts made 

by laden carts exiting the quarry were 

naturally much deeper than those made 

by unladen carts returning to pick up 

another load and from this he could de-

termine that the Romans kept to the left.  

Further, a denarius from between 

50 BC and 50 AD shows two horsemen 

riding past each other, right shoulder to 

right shoulder. 

Th e early Greek, Egyptian and Roman 

troops seem to have kept to the left side 

while marching. As other travellers must 

generally give marching troops the right 

of way, it can be assumed that other traffi  c 

of that time also adopted this rule of the 

road.  

Naturally formal rules as to which 

side of the road should be travelled on 

were only really necessary when traffi  c 

density and speed increased. In 1300 AD 

Pope Bonifacio VIII is said to have ruled 

that traffi  c should keep to the left to facili-

tate the orderly movement of the pilgrim 

corteges of the day, thus formalising what 

was probably the custom of the majority 

of travellers. His ruling was largely ob-

served throughout Europe and prevailed 

until the late 1700s.  

In France they took things a bit fur-

ther by laying down that the left-hand side 

of the road was reserved for the use of 

the aristocracy; the commoners and carts 

being banished to the right-hand side. In 

the late 1700s, after the French Revolution 

of 1789, Robespierre proclaimed in Paris 

that, seeing that there was now no more 

aristocracy to use the left-hand side of 

the road, all peoples should use the right-

hand side.  

In the United States of America the 

fi rst known keep-right law was decreed 

in Pennsylvania in 1792 covering the 

Lancaster to Philadelphia turnpike. 

Driving on the right was made compul-

sory in Denmark in 1793, followed by the 

introduction of the offi  cial drive on the 

right decree in Paris in 1794. 

About this time teamsters in the 

United States and France began using 

larger, heavier wagons to haul farm pro-

duce over longer distances. Th e keep to 

the right rulings suited these large wagons 

with seated drivers.  

As traffi  c increased the need for 

formal rulings to reduce roadside uncer-

tainty became more common and more 

countries formalised road rules. For 

example, New York passed their laws in 

1804 (the fi rst state to follow Denmark’s 

example and prescribe right-hand travel 

on all public roads), followed by New 

Jersey in 1813. In the following years 

many states followed suit until, by the 

time of the War Between the States (1861-

1865), right-hand travel was the norm in 

all states.  

Interestingly, American reports of 

that time say that drivers tended to sit on 

the right so they could ensure their buggy, 

wagon or other vehicle didn't run into a 

roadside ditch. Although there is much 

recorded evidence and sound reasoning as 

to why drivers drove on the left, common 

sense may tell us that seated on the right, 

they would logically have preferred to 

drive on the left.

In Europe, Napoleon’s success may be 

attributed to his eff ective enforcement of 

Robespierre’s proclamation to drive on 

the right, thus enabling him to rapidly 

move his troops. However, there are many 

opposing opinions to why Napoleon 

drove his troops on the right, namely 

that Napoleon was left-handed or that 

he believed that the era of the sword was 

being superseded by the musket which 

bears naturally to a person’s left. Th ere is, 

however, no documentation to support 

these opinions.

Th e fact remains that Napoleon trav-

elled on the right and the countries of 

western Europe conquered by Napoleon 

had perforce to change their custom of 

travelling on the left to comply with the 

French way of travelling on the right. 

Britain, however, was amongst those 

countries who continued to keep to the 

left.  

WHICH SIDE IS THE RIGHT SIDE?  
It is surmised that in Britain, where keeping 

to the left was more a custom than a rule, 

the fi rst attempt to regularise the ever-

increasing traffi  c fl ows and to lay down that 

vehicles should travel on the left was in 1756 

when the Lord Mayor of London decreed 

in an ordinance that "all carts, coaches 

and other carriages” using London Bridge 

should keep to the left (Lay 1992).  

This recommendation to drive on 

the left may have occurred one year ear-

lier at the Lancashire Quarter Sessions 

in August 1795 when, because of sev-

eral accidents due to poorly regulated 

traffic, a recommendation was issued 

that all coachmen, postilions, wagon 

drivers, carters etc, should keep to the 

left. However, this fact does not support 

the General Highway Act of 1773 which 

two years earlier already contained 

a recommendation that horse traffic 

should keep to the left. This in fact 

became law with the passing of the 1835 

Highway Act. 

Although neither Napoleon nor Hitler 

conquered England, formal consideration 

was given to changing to the right in the 

1960s. However, Britain being an island 

and having no land boundaries common 

to other countries, as well as having no 

traffi  c diffi  culties which could be solved 

by changing to the right – which would 

also have been costly – the idea was re-

jected. 

In South Africa the Dutch East India 

Company initially ran things until 1795 

while the Batavian Government was in 

charge from 1803 to 1806. During these 

times the custom in the Netherlands 

was to drive on the left, and this custom 

presumably automatically applied in the 

Cape. 

Th e British then took over the Cape 

Colony in 1795 and terminated the 

rule of the Dutch East India Company. 

Th e Dutch Batavian Republic next held 

the Cape from 1803 until 1806, when 

Dupre Earl of Caledon, Governor and 

Commander in Chief, ran things the 

British way.  

He found that “accidents frequently 

happen … from the negligence or mis-

conduct of the Drivers of Carriages, and 

particularly of Bullock Waggons”,  so he 

issued a Proclamation on 23 June 1809 

stating, among other things, that all vehi-

cles should “keep to the left-hand side of 

the road or street”. Th is became the norm 

and we in South Africa have followed it 

ever since.

In 1859 when gunboat diplomacy 

opened Japanese ports to the British, 

Sir Rutherford Alcock, Queen Victoria’s 

minister in Japan, persuaded his hosts to 

adopt the keep-left rule. For some reason 

this is hailed as the coup of his career.  

When Pakistan considered changing 

to the right in the 1960s the main 

argument against the change was that 
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“camel trains often drove through the 

night while their drivers dozed. The 

difficulty in teaching old camels new 

tricks was decisive in forcing Pakistan 

to reject the change”.

Considering the European countries 

again, they had their next driving-on-

the-right recruits when Adolf Hitler 

came on the scene. Germany annexed 

Austria in 1938 and changed the law to 

driving on the right overnight. This had 

snags, as the road signs were of course 

all in the wrong places, and the trams 

had perforce to continue travelling on 

the left until alterations could be made 

to their infrastructure. 

Two further countries on mainland 

Europe that changed from left to right 

were Czechoslovakia and Hungary, 

invaded by Hitler in 1939 and 1944 re-

spectively.  

Sweden changed to right-hand 

driving in 1967 as all their neighbours 

were by then driving on that side. It is 

interesting to find that Sweden origi-

nally drove on the right, but changed to 

driving on the left in about 1736. There 

is no recorded reason for this earlier 

change. At any rate, in 1955 they held 

a referendum on a proposal to change 

again to driving on the right and 82.9% 

of the respondents voted no. However, 

in 1963 Parliament went ahead anyway 

and passed a law to change to right-

hand driving.  

The change was effective from 5 am 

on 3 September 1967. Private motor-

driven traffic was prohibited for four 

hours before and one hour after to 

allow for the altering of traffic signs. 

The army assisted in carrying out this 

mammoth task.  Initially a very low 

speed limit was applied, being increased 

in a number of ways over the following 

months as people got more used to 

driving on “the other side”. It was an 

extremely well planned and executed 

transition.  

Following on this successful opera-

tion, Iceland changed over the following 

year in 1968.  

Further afield, Panama and 

Argentina changed to driving on 

the right in 1943 and 1945, and the 

Philippines and China followed suit in 

1945 and 1946.  Burma changed alleg-

edly on the advice of a wizard in 1970.  

THE ARRIVAL OF THE MOTOR CAR
To begin with the motor car was a weird 

and wonderful thing. Generally steered 

with a tiller, the driver sat in the middle of 

the front seat. Th e maximum speed was 

severely controlled by law – one law even 

requiring a man carrying a red fl ag to go 

before to warn the populace of the fright-

ening machine’s approach. 

When the steering wheel was intro-

duced, it appeared logical that the driver 

should sit on the same side (the right 

side) to which he or she had become ac-

customed when wielding a whip on a 

horse-drawn vehicle. Remember that the 

early motor cars were really horse-drawn 

vehicles in which the horse had been 

replaced by a motor of some kind. Th us, 

initially the steering wheel and other con-

trols were on the right (and still are where 

traffi  c travels on the left).  

In countries where traffi  c drove on 

the right, notably in the USA, it very soon 
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became apparent that it was dangerous 

to have to put half the vehicle into the 

path of any approaching traffi  c before the 

driver was able to look past a vehicle he 

wished to overtake in order to see if the 

road ahead was suffi  ciently clear, espe-

cially as speeds were now increasing.  

Accordingly, the Ford Motor 

Company changed over to left-hand drive, 

with the controls on the left, for their 

1908 Model T automobile. By 1915 the 

majority of North American manufac-

turers had followed Ford’s lead.  

Th e result of all this is that we now have 

vehicles with left-hand and right-hand drive. 

Th ere is universal agreement now 

that the foot pedals shall be laid out in 

a standard ABC order from right to left: 

accelerator, brake and clutch.   

CONCLUSION
Statistics show that about 66% of the 

world’s people live in right-hand traffi  c 

countries and 34% in left-hand traffi  c 

countries, and that about 72% of the 

world's total road distance carries traffi  c on 

the right, and 28% on the left (Lucas 2005).  

In 1949 the United Nations 

Convention on Road Traffi  c meeting in 

Geneva stepped in to stop the lefties and 

righties arguing, saying “Be reasonable. 

See it my way!”  Article 9 (1) states "all 

vehicular traffi  c proceeding in the same 

direction on any road shall keep to the 

same side of the road, which shall be uni-

form in each country for all roads”.  
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John Redding Jones receives Chairman’s Award
from the SAICE Transportation Division
THE SAICE Transportation Division’s 

annual luncheon, which was held at Blue 

Valley Golf Resort on 18 April this year, 

was an elegant aff air seeing many trans-

portation engineers coming together to 

relax, network and honour those trans-

portation engineers who have made con-

tributions in some way to the industry. 

Two notably deserving awards were 

given out that afternoon. Th e fi rst one went 

to Naristi Neale, the best postgraduate 

student in transportation engineering that 

graduated from the University of Pretoria in 

2012. She received the Division’s book prize. 

Th e second, the prestigious 

Chairman’s Award which honours a 

person who has made a signifi cant con-

tribution to transportation engineering 

in South Africa over a long period of 

time, either in academics or the private 

or public sector, was awarded to John 

Redding Jones. When he fi rst heard he 

would be receiving the award he was sur-

prised, almost disbelieving. John, a trans-

portation engineer with over 40 years of 

experience and an invaluable expert in his 

fi eld was honoured to receive the award 

as recognition of his work that has made a 

diff erence in people’s lives. 

John was born in Cape Town in 1947. 

After matriculating from Rondebosch 

Boys High, he served in the Transvaal 

Horse Artillery and in 1972 went on to 

study a BSc in civil engineering at the 

University of Cape Town. He was an avid 

sportsman, playing fi rst team cricket at 

school and later at university, playing for 

the False Bay Rugby Club and the Cape 

Town Cricket Club, where he soon got a 

chance to put his engineering training to 

the test designing the foundations for the 

cricket club’s sight screens whose con-

crete foundations are still there today. 

Soon after, John decided to pursue an 

MSc in transportation engineering from 

the University of California, Berkeley. 

Th is was a diffi  cult time spent away from 

loved ones, a heavy workload and as he 

jokes, little money for beer. However, he 

returned from the USA brimming with 

knowledge having been taught by the likes 

of Dolf May and Gordon Newell. 

Back in South Africa he registered as a 

Professional Engineer in 1986, and in 1992 

obtained an honours degree in quantita-

tive management from UNISA. Th is ad-

ditional degree was of great use during his 

career, giving him indispensable knowl-

edge on costing and linear programming 

of which engineers traditionally have 

limited knowledge.

John started his career working for 

a contractor, but soon joined Hawkins 

John Redding Jones receiving the Chairman’s 
Award from André Frieslaar, chairman of the 

SAICE Transportation Division
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Hawkins and Osborn working under the 

likes of Louis de Waal and Roger Crook. 

John stayed at HHO for 40 years, and 

as his colleague and close friend André 

Frieslaar (who is also the current SAICE 

Transportation Division chairman) joked 

as he introduced the award, John must 

have really liked the tea there. 

John’s early years of work were 

defining times for his career. He began 

to specialise in traffic engineering and 

transport planning. He also started 

expanding this division within HHO 

which was to become a robust depart-

ment for the company. These were also 

the days of the province road contracts 

where firms were appointed on a rota-

tion basis and worked at full fees with 

plenty of free time. With no computers 

and no cell phones, only slide rules, 

pencils and log books, John cut his 

teeth with geometric design projects 

and urban road and traffic engineering, 

sometimes amidst kicking curbs and 

making contractors’ lives difficult, 

especially as roads engineer on the N2 

Modderdam Interchange. 

Th roughout his career, John has 

worked on traffi  c and transportation 

impact assessments of developments, road 

access management, mega event planning, 

area-wide studies and public transport 

planning and design, attending many 

study tours and national and international 

conferences.  

Many of the projects he has been 

involved in have also been SAICE award 

winning projects and hallmarks, such 

as the upgrade of the Table Mountain 

cableway, the upgrade of the Koeberg 

Interchange, and traffi  c engineering 

and transport planning for the V&A 

Waterfront. 

Of special memory to John are the 

V&A Waterfront and the Cape Town 

IRT projects. Th ese were to him projects 

which showcased the core purpose and 

objective of engineering – making a dif-

ference in people’s lives. He was fortunate 

enough to be involved since inception on 

both these projects. 

He has also been at the forefront of 

the use of the Highway Capacity Manual 

in South Africa, particularly the Highway 

Capacity Study for Cape Town. 

One of the lessons colleagues have 

learned from this exceptional engineer 

and person is to fearlessly search for alter-

native solutions, while having fun at the 

same time. 

John married his wife Denise in 1978, 

and the two have an insatiable appetite for 

adventure. Th ey enjoy travelling exten-

sively and have often included work and 

pleasure, travelling to the UK, Australia, 

South America, China and France, experi-

encing many once in a lifetime moments. 

Th rough his travels he has had insight 

into how cities are designed and function 

and this has been invaluable for bringing 

new insight into his work in South Africa. 

When not travelling, John can be 

found at home, high on the mountainside 

south of Simon’s Town with his wife 

Denise, two parrots and one fi erce bull 

terrier, Basher.  

 INFO
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John and wife Denise

Naristi Neale, winner of the award 
for the best postgraduate student 

in transportation engineering
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Teaching design skills at UKZN: 

a community effort
OVERVIEW
In response to criticism that many 

engineering graduates are “unemploy-

able”, or lacking in marketable skills, 

the capstone Civil Engineering Design 

Project at the University of KwaZulu- 

Natal has been transformed over the 

past five years. To the original Design 

Project module, for which students 

“independently research a relevant civil 

engineering issue and produce a profes-

sionally presented portfolio”, has been 

added an introductory Group Phase. In 

teams of eight the students spend the 

first month of the final semester of the 

BSc Eng programme compiling a feasi-

bility design report for a multi-faceted 

civil engineering development of cur-

rent local interest. Engineers who were 

involved in the design of the develop-

ment present its principle features and 

constraints and provide site-specific 

information. These same engineers, or 

their suitably qualified colleagues, sub-

sequently serve as external examiners of 

the students’ final design portfolios. The 

objectives are to broaden the conceptual 

approach to engineering design, ad-

dress social, ethical and environmental 

concerns regarding sustainability, and 

to involve potential future employers of 

the students in the completion of their 

academic education.

An internet Learning Management 

System (Moodle 2013) is used for discus-

sion forums, fi le sharing, and anonymous 

peer evaluation, and the students submit, 

with their portfolio, a spreadsheet that 

directs the examiners' attention to evi-

dence of their compliance with each of 

the specifi c outcomes required by the 

Engineering Council of South Africa 

(ECSA 2004) for professional accredita-

tion purposes.

Feedback from the professional com-

munity has been favourable and it is 

concluded that the transformation has not 

only improved the quality of graduates 

as potential engineers, but has done so in 

a structured manner that has eased the 

work load on the academic staff .

INTRODUCTION
As the South African society grows in size 

and in lifestyle expectations, well-trained 

civil engineers are needed to build, main-

tain and improve physical infrastructure 

while addressing environmental sustain-

ability challenges.

As a consequence of the inadequate 

educational opportunities available 

to their forebears, few young South 

Africans interact with technologically 

successful role models. The dominant 

social imperative to improve the life 

quality of a large proportion of the 

population absorbs resources that could 

otherwise be used for advancement of 

the technologically gifted. Rather than 

strengthen teaching methods to im-
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prove pass rates in secondary education, 

challenging course content is trimmed 

and “higher grade” mathematical or 

scientific subjects are discarded and 

replaced by “literacy courses”.  

Universities tasked with trans-

forming ill-prepared matriculants into 

engineering graduates are over-reliant 

on procedural teaching methods that 

disengage the students from their envi-

ronment and stifl e the self-confi dent and 

creative attitude that is the hallmark of a 

successful professional engineer.

Th is article describes how voluntary 

assistance from experienced design engi-

neers, some retired or employed outside 

academia, has alleviated staff  shortages 

and encouraged graduates-to-be to engage 

with the communities that they will serve 

and the environment that they will be 

expected to improve.

HISTORICAL BACKGROUND
Th e University of KwaZulu-Natal has, on 

fi ve campuses and across all disciplines, a 

total student population of over 40 000 of 

whom over 9 000 are postgraduates 

(UKZN 2013).  In the years immediately 

preceding the creation of UKZN by the 

merging in 2004 of the University of 

Natal, Durban (UND) with the University 

of Durban-Westville (UDW) and other 

institutions of tertiary education, the 

two Durban universities off ered similar 

four-year BSc Eng programmes in civil 

engineering, although UDW experienced 

diffi  culty in maintaining programme ac-

creditation.  

UND had some ten academics 

teaching classes of between thirty and 

forty students, UDW about half as many. 

Th e class sizes doubled following the 

merger, and continue to grow, but the 

combined staff  complement dwindled and 

morale suff ered under the perception that 

academic standards were at risk, if not 

already compromised. 

Research has been strongly pro-

moted at UKZN, diverting the attention 

of the thinly stretched academic staff 

from the teaching of undergraduates. 

This research-centred ethos is expected 

to improve long-term sustainability by 

attracting and developing new teachers 

and academic leaders, but until that 

eventuates it has been necessary, and 

also beneficial in engineering and 

related disciplines, to augment the 

teaching staff by engaging active or 

retired professional practitioners who 

are experienced mentors of graduates-

in-training but, typically, not qualified 

educators.

To participate and fl ourish in a global 

market of trans-national collaboration 

and joint ventures it is essential that the 

quality of local engineers is continuously 

monitored and upgraded. To this end, 

the accreditation requirements (ECSA 

2004) of the Engineering Council of South 

Africa have been realigned to the out-

comes and objectives of the Washington 

Accord of 1989, to which ECSA was 

admitted as a full signatory in 1999 

(International Engineering Alliance 2013). 

SUPPLY AND DEMAND
The number of pre-qualified applicants 

for enrolment as civil engineering 

students at UKZN has consistently 

exceeded the annual limit of 100 ac-

ceptances that is constrained by the 

size of available lecture venues and 

the limited number of teaching staff. 

All completing students are believed 

to have found permanent employment 

in South Africa within three months 

of graduating, unless they were either 

foreign nationals without work permits 

or had opted to continue with post-

graduate education. Criticism by em-

ployer bodies of the quality of tertiary 

education has become muted in relation 

to   more strident complaints regarding 

the quality of primary and secondary 

schooling. While imperfections in the 

South African education system as a 

whole are being addressed at national 

government level the education of civil 

engineers has relied upon support from 

utility providers, local government 

bodies and commercial organisations 

either directly through endowments 

and salary subventions or indirectly 

through organisations such as the South 

African Institution of Civil Engineering 

(SAICE), the South African Federation 

of Civil Engineering Contractors 

(SAFCEC) and Consulting Engineers 

South Africa (CESA).  

For UKZN civil engineering this sup-

port is a refl ection of sustained engage-

ment over several decades by academic 

leaders with alumni and the engineering 

community, invigorated in 2008 by the 

SAICE report “Numbers and Needs” 

(Lawless 2008) compiled and promoted 

by Allyson Lawless FRAE, who graduated 

from UND in 1973 and became president 

of SAICE in 2000. Th e report starkly 

details the critical local shortage of 

adequately trained engineers and tech-

nologists and provides clear evidence of 

the dependence of sustainable economic 

and social development in South Africa 

on the number, quality and demographic 

distribution of trained civil engineering 

professionals.

ECSA ACCREDITATION OF THE CIVIL 
ENGINEERING BSc Eng PROGRAMME 
AT UKZN
All tertiary education programmes in 

South Africa that lead to the award of 

degrees required to register as Pr Eng 

are audited quinquennially by ECSA. At 

UKZN the Civil Engineering BSc Eng 

programme was audited in 2008 and the 

2013 audit was in progress at the time of 

writing this article. Th e audit evaluates a 

wide range of qualities (ECSA 2004) that 

engineering programmes must exhibit 

in order to meet the standards required 

for accreditation, including enrolment 

criteria, course content, laboratory equip-

ment, computing and teaching facilities, 

administration, documentation, staffi  ng 

levels and qualifi cations, assessment 

criteria and exam pass rates. Of special 

interest here are the ten mandatory 

competencies expressed as Exit Level 

Outcomes (ELOs) that must demon-

strably be attained by every graduate from 

the programme. Th e ELOs may be briefl y 

paraphrased as the ability to competently:

1.  Identify, assess, formulate and solve 

concrete and abstract engineering 

problems that require judgement to 

deal with uncertainty.

2.  Apply, from basic principles, math-

ematical and scientifi c knowledge 

to the solution of open-ended engi-

neering problems.

3.  Creatively plan and execute the engi-

neering design process to recognise 

and meet user needs within appli-

cable social, legal, health, safety and 

environmental constraints.

4.  Design and conduct investigations 

and experiments, after critical review 

of existing related knowledge, to 

advance understanding of a phenom-

enon and recommend a course of 

action. 

5.  Select and use appropriate engi-

neering methods, skills and tools, 

including numerical modelling, and 

to critically evaluate the accuracy, 

meaning and relevance of the end 

results.
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6.  Communicate eff ectively both in 

writing and orally, with engineering 

audiences and the community at 

large, using appropriate language, 

drawing and audio-visual skills.

7.  Demonstrate critical awareness of 

the impact of engineering activity 

on the social, industrial and physical 

environment, i.e. to incorporate sus-

tainability into the design process.

8.  Work eff ectively as an individual, in 

teams and in multidisciplinary en-

vironments, accepting support from 

and assisting group members while 

making a specifi c individual contri-

bution.

9.  Engage in independent learning 

through well-developed learning 

skills by sourcing, critically evalu-

ating and organising information 

with initiative in complex or ill-

defi ned contexts.

10.  Act professionally and ethically in 

the exercise of judgement, identifying 

and accepting responsibility for 

working within personal boundaries 

of competence.

Evidence of compliance with each of the 

ten Outcomes is required from every 

student, either in the Design Project or 

the concurrent Research Dissertation 

to which the fi nal semester is devoted, 

although most of the Outcomes would 

have been addressed to varying degrees 

in previous years and evidenced in the 

assignments and externally moderated 

examinations of the three “major” mod-

ules of the penultimate semester and two 

“minor” fi nal year modules (see Table 1).

Th e 2008 audit was successful to the 

extent that civil engineering at UKZN 

was found to have actively engaged 

the 2004 version of the ECSA E-02-PE: 

Standards (ECSA 2004) and was the fi rst 

BSc Eng programme (together with an 

associated programme of Agricultural 

Engineering) to achieve an unconditional 

fi ve-year accreditation in terms of these 

standards. However, acclaim was not 

unanimous. Th e exit report of the au-

diting team highlighted weaknesses that 

needed attention, and the reaction of the 

academic staff , and especially of their as-

sisting professional practitioners, to the 

emphasis on assessing compliance with 

the ten ELOs was not encouraging. Th e 

wording and format, if not the intent, of 

the ELOs were unfamiliar and there was a 

suspicion that their purpose was to mask 

a lowering of standards that would be ex-

acerbated by loading the staff  with unnec-

essary administrative tasks. Resentment 

was fuelled by the requirement, lacking a 

common set of criteria, to make both an 

“outcomes based” and a “quality mark” 

assessment of each student. Th is conun-

drum was resolved (Stretch 2007) by com-

piling an assessment questionnaire for 

the Design Project (and another for the 

Dissertation) in which the questions were 

worded in the terminology of the ELOs, 

but the responses were weighted and ag-

gregated in a spreadsheet that mimicked 

the “quality mark” assessments of the 

traditional system. Experience in usage 

and improvements in the functionality 

of the spreadsheets have since persuaded 

the examiners that the new system is a 

rational and effi  cient substitute for the old 

and has improved uniformity of assess-

ment standards across portfolios that vary 

in subject matter and complexity.

THE CIVIL ENGINEERING 
DESIGN PROJECT
Th e two 24-credit capstone modules 

of the fi nal semester have always been 

regarded as showpieces of the ability of 

the students, as individuals with minimal 

supervision, to conduct scientifi c re-

search (Dissertation) and engineering 

design (Design Project). Students were 

traditionally allowed, under the guidance 

of a nominated Supervisor, to select and 

develop their own topics and, broadly 

speaking, each topic was unique. Th at 

is largely still true for the Dissertation, 

but the transition to the outcomes-based 

assessment system and specifi cally the 

need, in terms of ELO 8, to demonstrate 

the ability “to work eff ectively … in teams 

and in multidisciplinary environments” 

motivated the addition of the preliminary 

group phase to the individual Design 

Project.

Th e Design Project is themed each 

year on a multi-faceted development of 

current public interest. Th e development 

may be in the planning stage, out to 

tender, under construction or fully com-

missioned. Key requirements are that the 

purpose and characteristic features of the 

development have been widely publicised, 

that an extensive database of design 

features and constraints (geotechnical, 

environmental and survey reports) are 

accessible (preferably in the public do-

Table  1  Outcomes addressed in externally moderated exit-level modules  

MODULE DESCRIPTOR
CREDIT 

WT.
MODULE MARK DISTRIBUTION 

ECSA 
OUTCOMES*

Semester 1 Not moderated Moderated

Ground & Structural 
Engineering

16
Group work 20%
Tests    20%

Final Exam 60% 1, 2 & 3

Water & Environmental 
Engineering

16 Test & assignments 40% Final Exam 60% 1, 2 & 3

Transport & Environmental 
Management

16 Test & assignments 40% Final Exam 60% 1, 2 & 3

Professional Practice 8 Test & assignments 40% Final Exam 60% 8 & 10

Semester 2 Not moderated Moderated

Management of 
Construction Contracts

8 Test & assignments 40% Final Exam 60% 7 & 10

Design Project 24
Group work 25%
Individual  75%

All except 
4 & 9

Dissertation 24 100% All except 3

* Outcomes that are addressed in each module but summatively assessed only in the Design Project and Dissertation
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main) to the students, and that signifi cant 

elements of the development have been 

designed by locally based engineers who 

are willing and qualifi ed to familiarise the 

students with their design topic, arrange 

site inspections, seminars and Q & A ses-

sions where appropriate and, ultimately, 

to act as External Examiners.  Recent 

Projects were:

2010:  Greenfi eld development of a resort 

village incorporating a river estuary.

2011:  New town centre with a commuter 

rail terminal beneath a multi-storey 

shopping centre, bus and taxi-ranks, 

adjacent to a hospital and a wetland.

2012:  Dig-out harbour with facilities to 

trans-ship 12 million containers per 

annum.

For each Project eight specifi c Design 

Topics were identifi ed of which four were 

structural (reinforced concrete, steel-

framed, post-tensioned concrete and 

geotechnical) and four civil engineering 

(transport, hydrodynamic, reticulation 

and waste treatment). Th e class was di-

vided into groups of eight and the Topics 

distributed by negotiation between the 

eight group members. Th e group had four 

weeks to assess the data provided, identify 

and source further information and com-

pile a Feasibility Report that described the 

essential features and constraints of the 

development. Crucially, the report had to 

include detailed design briefs for each of 

the eight Design Topics, developed from 

descriptions of the client’s requirements 

as defi ned jointly by the module coordi-

nator and the external examiners.  

Th ree days after delivering the printed 

copy each group made an audio-visual 

presentation of their report to the exam-

iners who determined a common group 

mark constituting 20% of the aggregated 

course mark plus an individual 5%, of 

which half was determined by anony-

mous peer assessment by the members 

themselves and half by the examiners' 

perceptions of the contribution made by 

each member to the group eff ort. Th e 

groups then disbanded and the students 

continued to complete their Design Topic 

portfolios as individuals, in the traditional 

fashion.

ADVANTAGES ACCRUING FROM THE 
GROUP PHASE
Improved productivity

Introduced essentially to meet ELO 8, 

the Group Phase was initially perceived 

by the students as four weeks lost from 

the fourteen weeks available for simul-

taneous completion of the Design and 

the Dissertation. Instead, the peer pres-

sure and group dynamic was found to 

accelerate progress and to signifi cantly 

improve the quality of work over that of 

previous years. Th e submission date for 

the Design has now been brought for-

ward by three weeks, making more time 

available for completion of the research 

Dissertation.

Th e demands on the voluntary 

Supervisors and Mentors have also been 

reduced. After an introductory workshop 

and site visit on the fi rst two days of the 

semester, during the group phase all stu-

dent queries are channelled through the 

Module Facilitator who acts as Supervisor 

to the entire class.

Enhanced student interaction and engagement

Th e Module Facilitator (and Supervisors 

or Mentors) normally respond only to 

messages received through an online 

forum that delivers the messages simulta-

neously to the student's particular group 

or, if of a more general interest, to the 

entire class. Th e enforced team interac-

tion helps most students, especially the 

introverted, to explore new ways to fi nd 

solutions and reduces the time demand 

on the Supervisors who can more use-

fully respond to less frequent and better 

formulated appeals for guidance. Students 

who have diffi  culty communicating their 

problems to a Supervisor can often fi nd 

solutions through discussion with peers 

who, if they cannot help directly, can 

suggest ways to pursue the query through 

other channels.  

The Learning Management System (LMS) and 

Anonymous Peer Assessment (APA)

Th e LMS (Moodle 2013) is an inter-active 

website that encourages and records peer 

communication and access to a common 

database. In addition to these typical pro-

ject management functions it has special 

features that particularly enhance the 

Group phase of the Design.

After delivery of the Group reports 

all students are required to each submit 

an APA of the members of their Group 

through the Questionnaire facility 

(Questionnaire 2013). All of the students 

have, in a previous semester, participated 

in a similar APA designed to address 

concerns regarding invasion of privacy, or 

“spying on their friends”. 

Th e APA Questionnaire requires the 

student to “rank the members of your 

Group, including yourself, from highest 

to lowest” in each of seven categories 

that can be captioned respectively 

as Innovator, Researcher, Calculator, 

Illustrator, Draughtsman, Editor and 

Motivator. Th e “radio-button” format of 

the Questionnaire does not allow two 

persons to receive the same rank in the 

same category. For any one category this 

is unfair where several members have 

contributed equally, but across the seven 

categories it is not diffi  cult to adjust re-

sponses to compensate for such injustices 

or even to ensure that all members in the 

Group receive the same overall ranking.

Th at the APA contributes only 2½% 

to the aggregate grading does not detract 

from its purpose of promoting team ef-

fort. Th e key element is that the students 

are made aware, before they start the 

Group phase, of the criteria that will 

be used to assess their performance as 

team members. Th is may help the Group 

achieve a better overall grade mark, but 

it also counters the tendency of weaker 

students, in a group work situation, to sit 

back and wait for others to carry the load.

Broader attention to sustainable development

Two of the three exit level “major” mod-

ules include environmental engineering 

and environmental management, but 

few of the Design Topics maintain this 

focus on engineering for sustainable 

development. While it would normally 

be inherent in the design of a wastewater 

treatment facility, and Green Star rat-

ings attract much attention in the design 

of habitable structures, sustainability 

is seldom a prominent element in the 

design of, for example, a railway bridge. 

Environmental legislature is complex and, 

at the design and planning stage, sustain-

ability requirements need to be consid-

ered on a multi-disciplinary basis that 

is of too broad a scope to be dealt with, 

in the time-scale of the Design Project, 

by individual students. Th e Group phase 

encourages the consideration of sustain-

able development at a higher level and on 

a broader base than is warranted in the 

Individual phase.

ASSESSMENT OF THE INDIVIDUAL 
PHASE OF THE DESIGN PROJECT
Self-assessment by the students

With the completed Design Portfolio, 

each student includes a self-assessment 

in the form of a five-page spreadsheet 
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workbook on which the criteria relating 

to each of the eight Outcomes are 

briefly paraphrased. For each Outcome 

the student identifies the section of the 

portfolio where evidence of compliance 

can be found (Figure 1). The Examiners' 

task is to check the evidence and enter 

into the spreadsheet a quantitative as-

sessment of the extent to which each 

Outcome has been met. The assess-

ments are automatically aggregated 

(Figure 2) and reported on a covering 

summary sheet. If all eight Outcomes 

have clearly been adequately addressed 

then the student is awarded a final 

mark that includes those marks previ-

ously awarded in the Group phase. If 

at least one Outcome has clearly not 

been met then the student has failed 

the module. If it is uncertain whether 

one or, marginally, two Outcomes 

have been met then the student is 

granted a seven day “upgrade period” 

in which to provide additional sup-

porting evidence of compliance.

Advantage of having Eight Design Topics

When the students had a wide choice of 

design topics it was diffi  cult to fi nd, for 

each individual student, a Supervisor, 

an Internal and an External Examiner. 

A complex task for a class of 40 students 

becomes unmanageable with class sizes 

of 80 or more. Within the limited pool of 

qualifi ed External Examiners, few were 

willing to assess more than two design 

portfolios and, with dozens of Examiners 

assessing unrelated designs, the quality 

of the marking was sometimes erratic. 

Th e single standardised Outcomes-based 

assessment procedure, embedded into 

the self-assessment workbook, made it 

possible to grade-mark ten portfolios 

in a total of 24 hours, including eight 

hours of oral examination. Under these 

conditions it became a simple matter to 

fi nd eight External Examiners and eight 

Supervisors, each willing to deal in a 

structured fashion with ten students ex-

ecuting similar design briefs over a period 

of seven weeks, reduced from the original 

eleven weeks by the separately supervised 

and assessed four week Group phase. 

It also became feasible for the module 

Coordinator to overview all eight of 

the eight-hour oral examination ses-

sions, at which the Internal and External 

Examiners jointly agreed assessments, 

to eff ectively normalise the quality of 

marking across the Eight Design Topics.

CONCLUSIONS
The BSc capstone Civil Engineering 

Design Project module at UKZN has 

been modified, primarily to include an 

initial Group phase but also to produce, 

   Figure 1:  Details provided by student of evidence of compliance with Outcome 2

Figure 2:  Explanation and summary of aggregated Outcome and "quality" mark
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for each student, detailed evidence of 

compliance with eight targeted ECSA 

Outcomes. These changes have further 

served to:

 ■ improve the students’ understanding of 

what they should deliver and how that 

will be assessed,

 ■ relate the Design Project to current, 

high-profi le, local developments “in the 

real world”,

 ■ bring sustainable development to 

the forefront of the design process 

(Outcomes 3 and 7),

 ■ develop and assess each student’s 

ability to function as an eff ective team 

member (Outcome 8),

 ■ build peer assessment into the grading 

process and encourage student interac-

tion,

 ■ facilitate participation of experienced 

practising and retired professional de-

sign engineers,

 ■ engage employer bodies in the fi nal 

phase of the education of potential em-

ployees, and  

 ■ handle greatly increased student num-

bers with a reduced staff  complement.
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Labour Law and the Civil Engineer
The Employee, the Employer and the Independent Contractor

INTRODUCTION
Labour relations entered a new era 

when the Labour Relations Act 1  (the 

“LRA”) and the Basic Conditions of 

Employment Act 2 (the “BCEA”) were 

introduced. These Acts ensured that la-

bour legislation was primarily aimed at 

protecting the employee against abuses 

by his/her employer. Although specific 

formalities are required to create a 

contract of employment, the general 

principles of the Law of Contact still 

apply. Therefore a valid contract of em-

ployment will arise if the parties have 

contractual capacity, reach consensus, 

the contract is physically possible and is 

lawful. Because no specific formalities 

are required, a contract of employment 

may arise by conduct alone, by written 

agreement or verbally. The question 

then arises as to who is the Employee, 

who is the Employer and what is an 

Independent Contractor? 

THE EMPLOYEE 
Th e LRA, BCEA and other statutes 3 all 

defi ne the Employee as:

(a) any person, excluding an in-

dependent contractor, who works 

for another person or for the State 

and who receives, or is entitled to 

receive, remuneration; and (b) any 

other person who in any manner 

assists in carrying on or conducting 

the business of an employer 4

From part (a) of the defi nition the 

Independent Contractor is immediately 

excluded as an Employee. Th is exclusion 

is dealt with below. Also excluded are 

persons who do not receive, nor are enti-

tled to receive, remuneration. Th ese are 

persons assisting a charitable organisa-

tion, for example, volunteers.

Part (b) of the defi nition is consid-

ered to have a much wider application 
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than the fi rst part. Th e words “any other 

person who in any manner assists” 

could imply that a professional engineer, 

designing for a client, is an Employee of 

that client, as the engineer is “assisting” 

the client. Fortunately a distinction 

has been drawn between “assisting in 

the carrying on of a business” and the 

expression “performing work or a service 

that has the eff ect of providing such as-

sistance”, such as our engineer. Th ose 

involved in the “eff ect” have been held 

not to be Employees. 5 Also to be noted is 

that the defi nition does not diff erentiate 

between the diff erent categories of an 

Employee, such as: permanent, tempo-

rary, full-time, part-time or casual.

Senior civil engineers, directors 

and those in managerial positions are 

included in the defi nition of an Employee 

and enjoy the protection of the LRA. 6 

However, magistrates, and it is submitted 

that judges fall into the same category, 

are held not to be Employees. 7

Th e LRA was amended in 2002 8 to 

introduce a rebuttable presumption that 

if any doubt is cast on whether or not a 

person is an Employee and certain fac-

tors are present, that person is regarded 

as an Employee in the fi rst instance 

and the burden of proof shifts to the 

Employer to prove that the person is not 

an Employee.

Th e amended section 200A provides 

that the person is an Employee for the 

purposes of the LRA if any one or more 

of the following factors are present, 

namely:

1.  Th e manner in which the person 

works is subject to the control or 

direction of another person.

2.  Th e person’s hours of work are sub-

ject to the control or direction of 

another person.

3.  In the case of a person who works 

for an organisation, the person forms 

part of that organisation.

4.  Th e person has worked for that other 

person for an average of at least 40 

hours per month over the last three 

months.

5.  Th e person is economically inde-

pendent of the other person for when 

he or she renders work or renders a 

service.

6.  Th e person is provided with the tools 

of their trade or work equipment by 

the other person.

7.  Th e person only works for or renders 

services to one person.  

THE EMPLOYER
Th ere is no defi nition in the LRA or the 

BCEA for the Employer. Th e only time 

an issue arises as to who is the Employer, 

is when the Employer denies being the 

Employer. Th e courts have adapted the 

approach that “the company or other 

person or persons who control the 

undertaking in which the employee is 

‘employed’ will be regarded as the em-

ployer”. 9  Th e Labour Court followed this 

approach in Gaymans v Ben Ngomeni. 10 

Although the Employee is protected 

by a myriad of provisions in the LRA 

for the Employee to rely on if he or she 

is of the opinion that he or she has been 

unfairly dismissed, no such protection 

is aff orded the Employer. In the matter 

of NEWU v CCMA and Others 11 an em-

ployee resigned without giving reasons, 

and in fact the Employer claimed that he 

had unfairly “deserted”. Th e Employer 

sought relief from the Labour Court and 

averred that the Employee had resigned 

without reasons and had not followed a 

fair procedure. Th e matter ended in the 

Labour Appeal Court which held that 

the Employer had no remedy in terms of 

the LRA and this absence of a remedy 

was not unconstitutional. 

THE INDEPENDENT CONTRACTOR
An Independent Contractor is a person 

or a company that performs a service for 

payment, does not perform that service 

for only one person or Employer and nor-

mally determines his own working hours 

and pace to produce the service.

A civil engineer may be employed in 

a civil engineering practice and is clearly 

an Employee, but what of a person who 

independently and at his or her leisure 

sells, for a commission, medical insur-

ance on behalf of a company? Is he or 

she an Employee or an Independent 

Contractor?

In SABC v McKensie 12 the Labour 

Appeal court put together the main 

characteristics which would enable one 

to distinguish an employment contract 

from a contract for work. Th ese are:

1.  Th e object of an employment 

contract or service contract is the 

rendering of a personal service by 

the Employee, whereas the object 

of  a contract with an Independent 

Contractor is the production of a 

specifi c result.

2.  Th e Employee must usually perform 

the services personally, whereas an 

Independent Contractor may per-

form through others.

3.  Th e Employer may choose when 

to make use of the Employee’s 

services, whereas in the case of an 

Independent Contractor the time for 

performance is usually specifi ed.

4.  Th e Employee usually performs 

under the supervision and control of 

the Employer, while the Independent 

Contractor works per his contract.

5.  An Employee’s contract is termi-

nated by the death of the Employee, 

whereas the death of an Independent 

Contractor does not necessarily 

mean that the contract is terminated.

6.  A contract of employment terminates 

upon the period contracted for, but a 

contract of work only terminates on 

completion of the work as set out in 

the contract.

In the matter of SABC v Mckensie 13 

the Labour Appeal court held that the 

legal relationship between the Employer 

and the Employee must be gleaned 

“primarily from a construction of the 

contract” and from “the realities of 

the relationship between them, not 

simply from the way they have chosen 

to describe it”. Should the parties at-

tempt to conceal the true nature of the 

employment relationship the court will 

look beyond the “label” the parties have 

assigned to the contract and give effect 

to the real employment relationship 

between the parties.

NOTES
1. 66 of 1995, as amended.
2. 75 of 1997.
3.  The Employment Equity Act 55 of 

1998 and the Skills Development Act 
97 of 1998.

4. Section 213 of the LRA.
5.  Niselow v Liberty Life Association of 

Africa Ltd (1998) 19 ILJ 752 (SCA) also 
Boumat Ltd v Vauhan (1992) 3 ILJ 756 
(N).

6.  JDG Trading (Pty) Ltd t/a Price ‘n 

Pride v Brunsdon  [2000] 1 BLLR 1 
(LAC).

7.  Khanyile v CCMA and others [2005] 
2 BLLR 138 (LC).

8. Section 200A of the LRA. 
9.  Hepple ‘The crises in EEC labour law’ 

(1987) 9 BLLR 1042 (LC).
10. [2000] 9 BLLR 1042 (LC).
11. [2007] 7 BLLR 623 (LAC).
12. [1999] 1 BLLR 1 (LAC).
13. n11 at para 10. 
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IN BRIEF

COROBRIK PAVES THE 
WAY FOR NON-MOTORISED 
TRANSPORT IN DURBAN
DURBAN IS FAST BECOMING a bicycle friendly city and Corobrik 
is proud to have its products used in the construction of the 
eThekwini Municipality’s new cycle route along the lower, eastern 
section of the Greyville race course. This will form part of a route 
that will link the Durban Botanical Gardens with Mitchell Park via 
Florida Road. 

Corobrik’s Chris Mungle explains that the Coroplaza pavers are 
being used for the central part of the 4.5 m wide track with nutmeg 
clay pavers as an edge. The track between the Botanical Gardens 
and Mitchell Park measures 4 100 m while the stretch between the 
Greyville tunnel and Argyle Road is 1 350 m.

He said because these products did not have chamfers, they 
fi tted snugly and, in the words of Brian Cadle, Area Project Manager 
for the eThekwini Municipality's Roads Division, were therefore ex-
tremely “cycle friendly.” 

Cadle explains that use of abrasion and skid resistant Coroplaza 
and clay pavers laid in a fl exible herringbone pattern provided for 
good ‘lock up’ and surface integrity affording a smooth surface for 
easier riding.

Also on the practical side, Mungle says that the Corobrik prod-
ucts require minimal maintenance, and, should it be necessary 
for them to be uplifted for maintenance of infrastructure such as 
underground water pipes or electrical cables, they can be easily 
unzipped and re-laid again to ensure continuity and future longevity 
of the pavement.  

The eThekwini Municipality’s Non-Motorised Transport (NMT) 
Plan dates back to 2010 and applies to all forms of transport that 
are “human powered”, including walking, cycling, animal-powered 
transport and wheelchair travel, as well as so-called small-wheeled 
transport, which includes skates, skateboards, push scooters and 
hand carts.

The city is promoting the use of non-motorised transport to 
optimise pedestrian safety and to encourage commuters to use 
alternative forms of transport that will not only alleviate traffi c con-
gestion during busy periods, but will cut the city’s CO2 emissions. 

Central to the NMT is a network of pedestrian and cycle 
routes that extend from the beachfront promenade, which was 
upgraded prior to the 2010 Soccer World Cup, and extends to 
the green hub at the Blue Lagoon. A cycle route that follows the 
Umgeni River along Riverside Road has been completed. This 
will ultimately traverse Burman Bush to connect to Mitchell Park. 
A route leading up K E Masinga (formerly Old Fort) Road towards 
the Botanical Gardens has also been completed. This will even-
tually extend around the Greyville Race Course and connect with 
Mitchell Park.

 INFO

Peter Kidger

Corobrik (Pty) Ltd

031 560 3111

H A MOFUTHO BRIDGE 
WINS SAHDGA AWARDS
CONSULTING ENGINEERS Royal HaskoningDHV received acco-
lades for a recently completed project – the H A Mofutho Pedestrian 
Bridge in Lesotho – from the SA Hot Dip Galvanizers Association at 
their awards function, held at the Montecasino complex in Fourways, 
Johannesburg.

Not only did the H A Mofutho Bridge win in its category 
(Infrastructure and Community Development), but was awarded the 
overall prize, winning the coveted WGS Barnett Trophy.

The Kingdom of Lesotho, Ministry of Public Works and 
Transport, appointed Royal HaskoningDHV (then SSI) to carry 
out engineering investigations, detailed design and preparation of 
detailed drawings and tender documents, as well as the site super-
vision of the construction of a pedestrian bridge across the Senqu 
River near the village of H A Mofutho in the Quacha’s Nek District, a 
very remote area in Lesotho. 

The footbridge (a suspension bridge) provides access for pedes-
trians and domestic animals between the villages of Tsoelike (also 
known as Auplus) in H A Makhaola and H A Mofutho. Previously, river 
crossing took place by small boats or directly through the river during 
low fl ow conditions, but access during the rainy season was hazardous 
due to fast fl owing and high water levels. 

The locals at the Auplus village indicated the preferred crossing 
point, and a river analysis was then carried out to establish a suitable 

The cycle track in Durban has been paved with Coroplaza pavers

H A Mofutho Pedestrian Bridge in Lesotho
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crossing point 600 m upstream and 400 m downstream, but the 
bridge crossing was eventually placed at the locals’ preferred point, 
even though a longer span was required.

One of the objectives of the project was the use of local construc-
tion materials and local labour. Low-strength concrete was prescribed 
to promote the mixing of concrete on site by volume batching. The 
expected batching volumes were limited to accommodate the equip-
ment available to small contractors.

The bridge is already well used and appreciated by local residents, 
and has markedly improved their quality of life.

 INFO

Hillary Erasmus

Senior Marketing & Communication Manager

Royal HaskoningDHV 

011 798 6511

hillarye@rhdhv.co.za

STATE OF THE CIVIL 
ENGINEERING INDUSTRY 
STILL PROMISING FOR 2013
THE SOUTH AFRICAN civil engineering industry has been marred 
by challenges over the past year. However, the State of Industry 
Report, published at the end of June by the South African 
Federation of Civil Engineering Contractors (SAFCEC), starts to 
paint a picture of promising growth for the industry.

While the United States is showing some recovery on the back 
of what is seen as fairly strong private sector demand, growth in 
emerging and developing economies remains stronger by com-
parison.  

The fi ndings in the report cautions towards the volatility related 
to capital fl ows. The challenge for emerging economies is to 
manage these capital fl ows amidst greater exchange rate pres-
sures.

A number of fi rms reported low turnover in the fi rst quarter of 
2013. This is infl uenced by stable (low) growth in government’s 
budgetary allocations and the possible negative impact of slower 
domestic and global growth on infrastructure spending in the 
medium term. 

Some of the challenges that continue to impede growth poten-
tial in the industry include corruption in the tender process, delays 
and/or postponements in tender awards and a shortage of quali-
fi ed and skilled engineers.

 According to information released in the 2013 budget, 
spending on infrastructure will remain a priority and not be af-
fected by cuts in spending necessary to align budgets with lower 
levels of revenue. 

Trade and Industry Minister, Dr Rob Davies, announced in May 
2013 that ten potential special economic zones (SEZs) had been 
agreed upon within eight of South Africa’s provinces. The pro-
posed SEZs would now undergo feasibility studies to determine 
their viability. Currently Mpumalanga is the only province without a 
designated area for an SEZ. 
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The potential SEZs include:
 ■ Limpopo: one in Tubatse to focus on platinum-group metals; 
one in Messina to focus on petrochemicals, agro processing 
and logistics; and one in Nkomati to focus on agro processing.
 ■ North West, Rustenburg: platinum hub.
 ■ Western Cape, Atlantis: renewable energy.
 ■ Saldanha was the most recent area to be designated a potential 
IDZ; also suitable for an oil, gas and marine repair cluster. 
 ■ Northern Cape, Upington: solar power.
 ■ Eastern Cape, Wild Coast: agro processing.
 ■ Kwazulu-Natal, Dube Trade Port: agro processing.
 ■ Free State, Harrismith: agro processing and logistics.
 ■ Gauteng, Nasrec: agro processing and logistics.

It is believed that these zones would promote the delivery of socio-
economic benefi ts and the creation of decent work through the 
development of new industrial regions. 

Growth opportunities are prominent in renewable energy pro-
jects, with the private sector showing more commitment.

Prospects for the next two years may currently look uncertain, 
but the order books have shown a stronger than expected im-
provement. In order for growth to accelerate, government would 
either have to increase the revenue available for infrastructure 
spending, or improve expenditure. 

 SAFCEC Contact

Annemie Cowley

SAFCEC Manager Communications

011 409 0904

annemie@safcec.org.za

ARUP APPOINTS INTEGRATED 
TRANSPORT BUSINESS 
DEVELOPMENT LEADER
Consulting Engineering fi rm ARUP ap-
pointed Kollan Pillay as Integrated Transport 
Business Development Leader for Southern 
Africa. Kollan is a professionally registered 
civil engineer with 17 years’ experience in 
the specialist fi eld of transportation engi-
neering. Kollan graduated with a BSc Civil 
Engineering degree from the University of 
Natal in 1995, a Masters in Civil Engineering from the Texas A&M 
University in 1999, and a Masters in Business Leadership (MBL) from 
UNISA in 2012. Kollan is a SAICE Fellow and has been an active 
member of the SAICE Transportation Division since 1999.

 INFO

Kollan Pillay

Transport Business Leader Southern Africa

ARUP

kollan.pillay@arup.com

PAOLO TRINCHERO 
TAKES THE REINS 
AT SAISC
THE SOUTHERN AFRICAN INSTITUTE OF 
STEEL CONSTRUCTION (SAISC) has ap-
pointed Paolo Trinchero to the position of CEO of the SAISC, effective 
from the beginning of September. 

Paolo has been involved in the steel industry for just under 25 
years, starting in 1988 as a young Dorbyl Structural Engineering 
bursary student. He obtained a BSc in civil engineering from the 
University of the Witwatersrand and went on to complete a Masters 
under Professor Alan Kemp. After spending some additional time at 
the university as a lecturer he moved to the SAISC as Development 
Engineer and Technology Director.  

He was offered an opportunity at Macsteel to start up the cel-
lular beam division as Engineering Manager. His almost eleven year 
journey at Macsteel saw him becoming Long Product Director at 
Macsteel Trading Germiston South, National Steel Product Director 
at Macsteel Trading Head Offi ce and ultimately, Group Business 
Development and Technical Director at Macsteel Corporate Services.

He has taken over from Dr Hennie de Clercq, who will remain as 
a member of staff until the end of November when he will retire from 
the Institute.

 INFO

Reneé Pretorius

SAISC

renee@saisc.co.za
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S A I C E  A N D  P R O F E S S I O N A L  N E W S

YOUNG MEMBERS’ PAGES

Vincent Kuo

SAICE Young Members Panel

vincentkuosa@gmail.com

Thoughts on 
technocracy

TECHNOLOGY AS A concept can be 

interpreted in many diff erent ways, with 

varying degrees of scope and implication. 

Some see it as electronic innovations 

in computing and telecommunications; 

some see it as the tools and gadgets to 

assist in one’s daily activities; others 

perceive technology as a philosophical 

entity that encompasses all of mankind’s 

technical methodologies. Now, before 

becoming too abstract in the interpreta-

tion of technology, the principle remains 

that technological development and in-

novation needs to have explicit goals or 

objectives, so that its eff ects can indeed 

be quantifi ed. Nevertheless, the role 

of technology in civil engineering has 

surely changed through the ages, and the 

ever evolving face of technology may be 

shifting beyond our imagination in only a 

matter of decades.

Civil engineering could be said to 

be as old as history itself. Ever since the 

primitive genius decided to topple a log, 

allowing it to span a gap to the other side; 

or since someone decided to tie a few 

branches and leaves together for shelter 

against the rain, civil engineering has 

not stopped developing. Eventually early 

tools or “technologies” such as fulcrums 

and levers, ropes and pulleys emerged 

to enable what fl esh and bone simply 

cannot accomplish. As time progressed, 

tools developed into contraptions, and 

contraptions into machinery, eventually 

evolving to constitute complex systems 

of functionalities. Nevertheless, for most 

of engineering history the role of tech-

nology has been that of execution – to 

carry out decisions and directives. Th is 

probably has not changed in principle 

even today. Th at said, the innovations 

in electronics over the last century have 

pushed the role of technology to that of 

cognition – assisting with the thought 

processes and decision-making. We see 

engineers calculate, simulate and design 

through technology. We assess, plan and 

allocate risks and resources through cog-

nitive tools. With the inherent advance-

ment in data handling and mathematical 

and statistical models, one may even say 

we are predicting the future through the 

understanding of phenomena previously 

unapparent. Th e role of technology has 

taken a turn since the fulcrum and lever, 

and indeed is starting to become an 
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integral part of human perception and 

reasoning – assuming the profession’s 

“brains”, instead of merely the “muscles”.

Th e way we understand and relate to 

technology has changed somewhat and 

probably is shifting even more rapidly 

today. In a similar light, there is a need 

to foster an agile and adaptable mind 

to drive and accommodate the ever 

shifting norms in civil engineering, be it 

the technical or social aspects, and the 

implications within the economic and 

political context. It may seem astounding 

to realise that the decisions taken in engi-

neering today are to a large extent a result 

of thinking and reasoning assisted or 

enabled by technology. With this in mind, 

there is little doubt about the necessity 

of investing in technology and the intel-

lectual tools that govern each and every 

action in our industry – especially when 

these very actions, fuelled by the power 

of modern civil engineering, are moving 

mountains. As the engineers of tomorrow, 

we need to prudently ensure that these 

mountains, both proverbial and literal, are 

indeed moved in the right direction and 

for the right reasons. We believe the evo-

lution of civil engineering, very quaintly 

coined as Civilution by SAICE, should 

constitute that of thought and intellect, as 

much as that of action, if not more. 

Th e Th ought Campaign of the SAICE 

Young Members Panel aims to stimulate 

and provoke out-of-the-box thinking, 

thereby encouraging free contemplation, 

and preventing unquestioned conformity. 

Th e way that technology is changing could 

present interesting lessons regarding how 

our industry is changing as a whole. We’d 

like to encourage readers to embrace this 

change, both in thought and action, as 

well as the premise that technology indeed 

has a vital role to play in the process, not 

merely as gadgets and gizmos, but ever 

more so as the computational and cogni-

tive enablers of the future. 

 ■ Gustave Eiffel, a French civil engineer, is usually cred-
ited with designing the Eiffel tower that bears his name. 
However, it was actually two lesser-known men, Maurice 
Koechlin and Emile Nouguier, who came up with the original 
drawings for the monument. Koechlin and Nouguier were 
the chief engineers for the Compagnie des Etablissements 
Eiffel – Gustave Eiffel's engineering fi rm. Together with Eiffel 
and a French architect, Stephen Sauvestre, the engineers 
submitted their plans for a contest that would determine the 
centre piece for the 1889 World's Fair in Paris. Interestingly, 
when construction of the tower began on the Champs 
de Mars, a group of 300 artists, sculptors, writers and 
architects sent a petition to the commissioner of the Paris 
Exposition, pleading him to halt construction of the "ridicu-
lous tower" that would dominate Paris like a "gigantic black 
smoke stack."
(http://www.livescience.com/29391-eiffel-tower.html)
 ■ The total weight of aluminium used in the construction of 
the Burj Khalifa in Dubai, the tallest building in the world, is 
equivalent to that of fi ve A380 aircraft, while the total length 
of stainless steel bull-nose fi ns used in the building is equal 
to 293 times the height of the Eiffel Tower. A staggering 
58 900 cubic yards (45 000 cubic metres) of concrete were 
used in the tower’s construction – enough to lay a 2 065 km 
long pavement and equal in weight to around 110 000 
elephants. More than 28 000 glass panels, each individu-

ally hand-cut, were used in the exterior cladding of the Burj 
Khalifa – requiring some 300 cladding specialists to be 
fl own in from China to attach the panels.
(http://www.arabianbusiness.com/top-burj-dubai-
facts-27518.html)
 ■ The Bloukrans arch bridge is the highest on the entire con-
tinent of Africa, with a deck 216 m above the bottom of the 
gorge. Located on the N2 Garden Route in the Southern 
Cape, the two-lane route also has several other spectacular 
and high concrete arch bridges, including the Van Stadens, 
Storms River, Groot River and Bobbejaans River bridges. This 
is also the only highway in the world outside of China or Italy 
to have three bridges in excess of 152 m in height. When it 
opened in 1984, the Bloukrans held the record for being the 
world’s highest concrete arch bridge. Since then it has been 
surpassed by the Jiangjiehe Bridge in China and the Mike 
O’Callaghan-Pat Tillman Bridge that bypasses the Hoover 
Dam near Las Vegas, Nevada, in the United States. The 
Bloukrans arch was constructed using the stayed cantilever 
method whereby a tower is erected on either side of the gorge 
and cables temporarily radiate out from it to support individual 
sections of the arch until the two halves can be joined in the 
middle. The South African engineering fi rm, Liebenberg and 
Stander, was responsible for the design.
(http://www.highestbridges.com/wiki/index.
php?title=Bloukrans_Bridge)

THOUGHT CAMPAIGN
THINK MORE. BE MORE.

The Thought Campaign, in line with SAICE’s Civilution movement, would like to 

incite innovative thinking and problem solving, through refreshing articles in the 

SAICE magazine, particularly by young members under the age of 36. We hope 

to see more engagement and interest in the magazine as a platform for dissemi-

nating knowledge and inciting inspiration on new and creative approaches. We 

would like to encourage young members to submit articles, letters, memoranda, 

reports, etc, and share their experiences and knowledge, be it in the offi ce or in 

the fi eld, on or off the project. Perhaps there are valuable lessons learnt that are 

worthwhile spreading, or maybe technological innovations or prototypes in which 

you see value for civil engineering. These make great catalysts for lateral thinking 

and creative reasoning. We would like to urge more young members to take part 

in the process of the Thought Campaign, i.e. of thinking more and being more.

Think more.
Be more.

 DID YOU KNOW?
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INTRODUCTION
During the last two years I have done 

research in the fi elds of construction 

and technology investments as part of 

a Master’s Degree in Civil Engineering 

at Stellenbosch University. Th e purpose 

of the research was to propose a process 

that can assist companies with decisions 

regarding technology investment in 

construction. Once the technology has 

been chosen with the aid of this process 

it should also be able to address areas of 

concern identifi ed within companies. 

BACKGROUND
During a background investigation of 

other industries, such as the automo-

tive manufacturing industry and the 

agricultural industry, it was found that 

technology has infi ltrated these industries 

at a rapid pace and changed the way in 

which they operate. Even though con-

struction is regarded as the biggest and 

fastest growing industry worldwide it is 

slow to recognise the benefi ts of informa-

tion technology as a major tool beyond 

communication (Egbu, Bates, & Botteril, 

2001). South Africa is also behind when 

compared to other counterparts in terms 

of technology development and tech-

nology usage.

According to Gouden (2000) the con-

struction industry plays a vital role in the 

economy of a country, while it also adds 

value to the built environment. Gouden 

(2000) further describes construction as 

one of the most infl uential industries, and 

it was therefore decided to investigate 

how the South African construction in-

dustry could be assisted with technology 

investment decisions. 

A systematic process that embedded 

these challenging investment decisions was 

structured so that companies could use it to 

possibly improve the way their construction 

is done. Th e steps of this process include 

identifi cation and dissecting of areas of 

concern, identifying technological solutions 

and evaluating the alternatives. A summary 

of this process can be seen in Figure 1 and 

the steps will now be discussed.

STEP 1 – IDENTIFICATION OF AREAS 
OF CONCERN
Th e fi rst step of the process is supported 

by Rummler & Brache (1995), as well as 

by Coleman & Endsley (1999), who have 

stated that the identifi cation and solving 

of existing areas of concern are part of the 

fi rst steps to improvement. 

Th e core of correctly identifying an 

area of concern is to have enough data that 

is accurate (El-Omari & Moselhi, 2009). 

Whether data is obtained from global in-

dexes, published surveys or company per-

formance reports, the identifi ed concern 

should be supported by suffi  cient data. If 

the identifi cation of a concern is done for a 

specifi c company, a good understanding of 

the company strategy is needed so that the 

data obtained can be understood and seen 

within a specifi c context.

During the research, interviews were 

conducted with various managers from 

the top fi ve construction companies 

in South Africa, as listed by African 

Financial Markets (Salami, 2007). It be-

came clear that there is a lack of research 

and development (R&D) divisions within 

these companies. Th e automotive manu-

facturing industry focuses on innovation 

within their dedicated R&D divisions, and 

according to Godwin (2009) this is how 

these manufacturing companies ensure 

long-term competitiveness. Th ese R&D 

divisions constantly provide the compa-

nies’ top management with information 

about possible concerns, and solutions 

to these problems. Th e lack of R&D divi-

sions in the construction companies 

complicated the search for the main areas 

of concern in South Africa, because no 

information thereof was readily available.

A survey was therefore conducted to 

obtain the data needed for the identifi ca-

tion of the areas of concern that have the 

biggest impact on project delivery in the 

South African construction environment. 

Th e survey was conducted at the 2012 

Construction Management Programme 

(CMP) hosted at Stellenbosch. A list of 

How to choose the right 
technology in construction

Think more.
Be more.

Jean-Jacques Kriel

University of Stellenbosch 

jjkriel9@gmail.com



Civil Engineering September 2013 77

areas of concern was ranked according 

to the impact that each area of concern 

has on project time, project cost, project 

quality and project risks. 

Th e group of 38 delegates from the 

2012 CMP survey included directors, 

managers and site agents with up to 30 

years’ experience in construction. Th e 

delegates gained their experience within 

private construction companies, private 

consultant companies and government 

authorities. Th e delegates therefore repre-

sented a large scope within the construc-

tion industry. 

Th e results of the survey showed that 

low labour productivity was the most 

infl uential area of concern.

STEP 2 – DISSECTING THE 
IDENTIFIED AREA OF CONCERN
Th e next step of the process assisting tech-

nology investment decisions is to dissect the 

area of concern that was identifi ed in Step 1. 

If we take the results of the CMP survey as 

an example of a possible outcome, the dis-

section of the low productivity of labourers 

would be done as described below.

Th e results of the CMP survey diff er 

from other similar surveys conducted in 

other countries (Assaf & Al-Hejji, 2006), 

and this could be due to the eff ects of the 

implementation of the Expanded Public 

Works Programme (EPWP) in South 

Africa. In 2004 the EPWP was launched 

by the Department of Public Works and 

is currently still being implemented. Th e 

aim of this programme is to contribute to 

government’s Policy Priorities to fi ght crime 

and corruption through inclusive economic 

growth (Th e Department of Public Works, 

2013). Th e EPWP appeals particularly to the 

infrastructure development industry to use 

labour-intensive construction methods. 

For some contractors in South Africa, 

satisfying the EPWP’s aims whilst ad-

dressing the already existing areas of 

concern in construction seem like having 

to move mountains. However, according to 

Manglin Pillay, CEO of the South African 

Institution of Civil Engineering, the future 

of the engineering profession and the 

South African economy is not destined for 

disaster. Pillay describes the situation as 

challenging, yes, and states that the engi-

neering profession and the South African 

economy are both balancing on a make-or-

break ridge, but that the time has come for 

engineers to voice their opinion and identify 

sustainable solutions through innovation. 

Th is will require companies to seriously 

rethink their strategy during their recovery 

from a tough economic period.

Th e aims of the EPWP are in line with 

creating a better South Africa and should 

be seen as another variable that contrac-

tors have to take into account when 

coming up with innovative solutions.

Th e realisation that labour will con-

tinue to be used in construction in South 

Africa, voided the possibility of eliminating 

labour in construction and steered the 

dissecting of the area of concern towards 

identifying what labour productivity is and 

how it is measured or monitored.

Th is investigation provided many ways 

in which productivity can be defi ned and 

measured, each with its own benefi ts and 

limitations. Factors that infl uence labour 

productivity were also identifi ed to help 

determine the source of the problems.

Th e fi ndings of the investigation 

on labour productivity in construction 

showed that factors infl uencing labour 

productivity can be grouped into three 

categories – management practices, labour 

eff ectiveness and material timeliness. It 

was seen that many of these factors are 

manageable, whilst others should only be 

considered when measuring productivity. 

Management practice was the category 

that had the most potential for improve-

ment, with 50% of all the productivity-

inhibiting factors related to this category.

STEP 3 – IDENTIFY TECHNOLOGICAL 
ALTERNATIVES
In this step of the process, one has to 

consider the fi ndings of Step 2 and deter-

mine the crux of the area of concern. In 

our labour productivity example, the fi rst 

realisation was that increased monitoring 

of labourers was needed to improve 

the quality and amount of usable data 

for productivity management. Another 

realisation was that the behaviour of the 

labourers must be optimised.

Th e identifi cation of alternatives can 

be simplifi ed and more structured if these 

two realisations are considered together 

with lessons learned from similar exam-

ples within other industries.

Industries such as automotive 

manufacturing, agriculture and many 

others have adopted various innovation-

cultivating strategies to identify techno-

logical solutions to problematic areas. As 

mentioned earlier, the top construction 

companies in South Africa showed a lack 

 ■ Compare result of the identifi ed area of concern with other companies/coun-
tries 
 ■ Investigate the possibility of eliminating the area of concern
 ■ Identify what factors infl uence the area of concern by means of:

 data from an internal R&D division, interviews or well-structured surveys

 ■ Incorporate crux of area of concern and the researched lessons from other 
industries with similar problems
 ■ Research all the details of the selected alternatives for evaluation by means of:

 data from an internal R&D division, interviews or well-structured surveys

 ■ Defi ne criteria and incorporate requirements of the area of concern in the 
benefi t criteria
 ■ Identify weighting and scoring teams
 ■ Perform weighting, scoring and calculations according to fuzzy-AHP MCDM
 ■ Select best alternative based on outputs of the fuzzy-AHP MCDM

 ■ Investigate the most infl uential area of concern in the current organisa-
tional system by means of: 
 data from an internal R&D division, interviews or well-structured surveys

IDENTIFICATION OF AREAS OF CONCERN

DISSECTING THE IDENTIFIED AREA OF CONCERN

 IDENTIFY TECHNOLOGICAL ALTERNATIVES

 EVALUATE TECHNOLOGICAL ALTERNATIVES

STEP 1

STEP 2

Figure 1: Summary of the process that can assist technology investment decisions

STEP 3

STEP 4
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of dedicated R&D divisions that help in 

solving these problems innovatively.

Without the availability of data 

from R&D divisions in construction 

companies, technological solutions for 

similar problems in other industries had 

to be identifi ed. Traffi  c lights and traffi  c 

cameras did, to some extent, manage to 

dictate and optimise motorists’ behaviour. 

Th e management of professional sports 

teams is an example of another industry 

that managed to improve the behaviour of 

players on the fi eld by closely monitoring 

their behaviour and movements.

By utilising the realisations of Step 2 

and combining them with these two 

examples of other industries, wireless 

tracking and visual analysis were identi-

fi ed as possible technological solutions. 

By improved monitoring and by capturing 

more data with either one of these alter-

natives, labourers’ behaviour could be im-

proved and better data could be acquired 

for improved productivity management.

Th e specifi cations of the alternatives 

are needed to fully understand what each 

alternative has to off er when used. Th is 

is an ideal task for an in-house R&D divi-

sion, especially because they could inves-

tigate the alternative based on the specifi c 

needs of the company.

STEP 4 – EVALUATE TECHNOLOGICAL 
ALTERNATIVES
Th is fourth and fi nal step is where the 

actual decision-making takes place, and is 

indeed the most complicated step of the 

process. However, after structuring this step 

into an organised sequence, it becomes an 

understandable and manageable task.

To make an evaluation, criteria are 

needed with which decisions can be 

made. During the research fi ve catego-

ries of criteria were identifi ed, namely 

external, internal, risk, cost and benefi t 

criteria. Th ese categories were all included 

in the criteria structure for evaluation. 

Th e external criteria evaluate alterna-

tives in terms of the benefi ts they can pro-

vide regarding allying with other partners 

and how other competitors will react to 

the decision. Th e internal criteria evaluate 

the ability of the alternatives to integrate 

with current company systems and how 

the users will accept the alternatives. Th e 

risk criteria evaluate the probability of 

achieving the desired outcome. Th e cost 

criteria evaluate the fi nancial impact of each 

alternative. In Step 1 and Step 2 an investi-

gation of the area of concern and the needs 

of the company were performed. Both these 

steps are integrated to understand what 

the sources of the problems are and which 

aspects need to be improved by technology. 

Once these aspects are clear they form part 

of the benefi t criteria for evaluation. 

Many technology investments fail due 

to the lack of compliance with the needs of 

all parties aff ected by the investment (Chou, 

Chou, & Tzeng, 2006). User rejection is one 

of the main examples of this phenomenon 

and for this reason the evaluation step 

includes two teams that assist with the deci-

sion-making (Chou, Chou, & Tzeng, 2006). 

Both these teams include stakeholders 

ranging from the user to management, 

and often include a consultant or expert 

in the fi eld. Th e fi rst team is the weighting 

team, and their task is to assign weights 

to the criteria. Th is is done by considering 

the company strategy and how important 

some of the criteria are to the company. Th e 

second team is the scoring team and their 

job is to evaluate how well an alternative 

performs against each of the criteria. 

It is challenging to give precise values 

for the weight of a criterion or to assign 

an accurate score for the performance of 

an alternative. Besides being challenging, 

assigning crisp values to these aspects are 

dangerous when working with technology 

investments (Chou, Chou, & Tzeng, 2006). 

For this reason a fuzzy-logic approach was 

used so that the team members could use 

linguistic terms to describe their choices. 

Th ese linguistic terms were translated into 

fuzzy-numbers which represent a range of 

values rather than a precise value.

Together with the fuzzy-logic ap-

proach and the complex criteria structure, 

a specifi c fuzzy-multi-criteria decision 

model (FMCDM) was created for decision-

making. Although the model was spe-

cifi cally aimed at making decisions with 

regard to technology to improve labour 

productivity, the criteria can be changed so 

that it evaluates other problems.

CONCLUSION
Th is simple four-step process is indeed a 

valuable tool that can be used for making 

challenging technology investment deci-

sions. It has been used by many decision-

makers, and it was found that such a 

procedure takes one work day to perform, 

depending on the detail of the investigation. 

If a dedicated R&D division exists within 

the company the team managers and users 

involved with this process are used for an 

even shorter period. Th is process is very 

fl exible and can adapt to the ever changing 

world of technology by simply adjusting 

some of the criteria. Th e process can trans-

form challenging decisions to simple and 

structured tasks that integrate the company 

strategy, as well as input from an array of 

stakeholders, without wasting time.
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Think more.
Be more.

Alice Chang

SAICE Young Members Panel

alice.chang@

aurecongroup.com

CAPE TOWN
After an absence of two years, the 

SAICE Young Members Panel (YMP) 

road show returned to Cape Town on 

Friday 26 July. This time the road show 

was organised by the young members of 

the SAICE Western Cape Branch (with 

some assistance from SAICE National 

Office) and the programme was given a 

mini makeover.  

Approximately 70 students from the 

University of Cape Town, Stellenbosch 

University and Cape Peninsula 

University of Technology (CPUT) as-

sembled bright and early at the CPUT 

Belville Campus. The day’s events were 

kicked off by SAICE CEO Manglin 

Pillay who gave a short introduction 

to SAICE and the benefits of being a 

member. He also shared some wise 

words on the importance of careful 

spending and the value of networking. 

Following this introduction, stu-

dents were offered a glimpse into the 

various options ahead of them after 

graduation: further education, con-

sulting work, contracting work and 

the client’s perspective, respectively 

presented by Alice Chang, Geoff du 

Toit, Ryan Alexander and Jameson 

Mtanga. These talks contrasted and 

offered insights into the realities of the 

advantages and challenges of each path. 

An instance of a particularly memorable 

‘challenge’ experienced by the City of 

Cape Town, for example, was the con-

veyance of a stranded whale along the 

freeway!

However, life after graduation is not 

just about work. It is necessary to strike 

a balance between your career and per-

sonal endeavours. This was the message 

conveyed by Geoff du Toit, as he shared 

some of his life and work experiences 

since leaving university. 

While it is a good idea to have a 

balanced lifestyle, the item at the top 

of any engineering graduate’s 'to do' list 

should be to get registered as a profes-

sional as soon as possible. Cecil Rose 

(from ECSA) stressed the necessity of 

becoming professionally registered, 

which include assurance regarding the 

quality of work produced by engineering 

professionals, and being recognised by 

others in the engineering fraternity, 

both locally and around the world, as 

being technically capable.

Geoff du Toit stressing the importance of having a balanced life
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Th e day’s events also included presen-

tations by Peter Johanssen on the SAICE 

Career Focus initiative and Oliver Rowe on 

‘Branding Yourself ’. SAICE Career Focus 

is an incisive career discovery tool, a net-

working platform that off ers engineering 

students the opportunity to gain work 

experience. Students were encouraged to 

fi ll out a short survey on the Career Focus 

website (www.career-focus.co.za) to start 

the process of fi nding their dream job. On 

a slightly lighter but equally important 

note, Oliver’s presentation on personal 

branding gave some useful insight to stu-

dents on how to market themselves both 

visually and verbally.

Finally the day was wrapped up 

with the Ethicana play promoting ethics 

and anti-corruption. Th e UCT Student 

Chapter, with assistance from one of 

the CPUT Chapter members, used their 

artistic licence to entertain the audience, 

and shake up the play a little by shouting 

out 'Th is is Ethicana!' (imagine Leonidas 

from the movie 300) while kicking over 

one of the prop chairs. All in all the 

changes were amusing to behold and the 

cast members are to be commended on a 

play well-performed despite having very 

little time to prepare beforehand!

Generally positive feedback on 

the road show was received by those 

who attended. Once again, thanks to 

EsorFranki for their continued support. 

Without them, these road shows would 

not be possible.

Oliver Rowe

Chairman

SAICE Young Members Panel

oliver@dut.ac.za

EAST LONDON
On 16 May this year the SAICE YMP took 

their road show to Butterworth to address 

students from the two campuses of the 

Walter Sisulu University of Technology, 

i.e. the College Campus in East London 

and the Ibika Campus in Butterworth.

The YMP team members were re-

ceived warmly and enthusiastically by 

the students, many of whom hail from 

Happy students and young engineers – 
part of the group who attended the SAICE YMP’s Cape Town road show

Fridah Mahlangu, SAICE Career Guidance 
Assistant, helping students to some back 

copies of Civil Engineering at the East London 
road show

Student M A Mnguni from the Ibikha Campus of the Walter Sisulu University of Technology in 
Butterworth says he is studying civil engineering as he has come to the realisation that the 

lives of all citizens depend on civil engineering, and he wants to be counted among those who 
make the community a safer place to live in, not only by providing infrastructure, but also by 

uplifting the young generation to be involved in the field of civil engineering
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the Eastern Cape rural areas where con-

tact with bodies such as SAICE is rare. 

The students listened attentively to 

the informative YMP presentations and 

the Ethicana play, and were thrilled to 

have SAICE brochures and back copies 

of SAICE’s magazine handed out to 

them. The YMP team also shared the 

concept of volunteerism, which forms 

the backbone of SAICE’s activities, with 

the students.

Th e YMP road show coincided 

with the SAICE presidential visit to the 

Amathole Branch. SAICE President Peter 

Kleynhans, CEO Manglin Pillay, and 

COO Steven Kaplan included a visit to 

the road show in Butterworth on their 

itinerary. Th is gesture was highly appreci-

ated by the students, and the presenta-

tions by Peter and Manglin were very well 

received.   

Th e East London road show was a 

huge success, enjoyed by all involved, 

particularly by the students from these 

two campuses. Our sincere thanks go to 

Esorfranki for their continued support of 

this very worthwhile cause. 

Peter Kleynhans, SAICE President, enjoying 
the East London YMP road show 
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PPS opens fi rst engineering student lounge at WITS 
PPS RECENTLY on 25 July) launched 

their Inner Circle student lounge, the fi rst 

of its kind, in the Matrix Centre at the 

University of the Witwatersrand. 

Th e lounge with a mezzanine level of-

fers a meeting room, access to the internet 

on Mac computers and iPads, WiFi, coff ee 

and a range of professional publications, 

all free of charge – a place for third-year 

engineering students and above to relax 

and recharge. 

PPS would like to create an environ-

ment that assists in career development 

and provides access to relevant profes-

sional associations to enhance students’ 

educational experience and skills develop-

ment. Th ey also intend regularly inviting 

guest speakers from various professional 

associations, as well as other relevant 

persons, to address students. As part of 

the launch, Manglin Pillay (SAICE CEO), 

Vaughan Rimbault (SAIMechE CEO) 

and André Hoff mann (SAIEE Senior 

Vice-President) addressed the guests. As 

Vaughan Rimbault stated, “Th e sooner 

you align yourself with a professional or-

ganisation, the sooner you will kick-start 

your career.” 

True to PPS’s 1941 mission statement 

that they are “a mutual organisation”, 

they are working together with SAICE, 

SAIMechE and SAIEE to produce more 

competent engineering candidates 

who are sorely needed in government, 

and in the public and private sectors. 

Representatives from these three profes-

sional associations will also be available 

regularly to the students at the lounge to 

discuss their future career options. 

Students are excited about the benefi ts 

the new room holds and look forward to 

using its facilities and having a place to 

escape the noise.

Th e Inner Circle lounge at WITS is 

the only one run by PPS at the moment. 

However, PPS will be opening additional 

lounges at various campuses across South 

Africa if the concept proves to be suc-

cessful. Th e lounge is open to all quali-

fying PPS student members. 

 INFO

Rebekka Wellmanns

rebekka@saice.org.za

The new PPS Inner Circle lounge in the WITS Matrix Centre

Manglin Pillay (SAICE CEO) chatting with a student at the 
launch of the PPS Inner Circle lounge at WITS New Macs for free use in the PPS Inner Circle lounge

Manglin Pillay (SAICE CEO), left, and André Hoffmann 
(SAIEE Senior Vice-President) at the launch of the PPS lounge 
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High school learners in Bekkersdal being exposed to the world of 
civil engineering – an initiative of the SAICE Johannesburg Branch

Mfanelo Mbanjwa 

Secretary

SAICE Johannesburg Branch

mfanelo.mbanjwa@ WorleyParsons.com

SAICE Johannesburg Branch
promotes civil engineering 
INTRODUCTION
South Africa has a shortage of civil engi-

neering practitioners, which is due to a 

variety of reasons and which is being dealt 

with at length by various individuals and 

organisations. 

Th e SAICE Johannesburg Branch 

has resolved to undertake a number of 

projects that will also contribute towards 

addressing this challenge. Th e Branch 

acknowledges that individuals who are 

determined to become civil engineering 

practitioners require assistance at 

various levels of their careers. Amongst 

the groups who have been identifi ed for 

special focus are high school learners and 

tertiary students.

TERTIARY STUDENTS
Th e Branch has assisted in the estab-

lishment of a Student Chapter at the 

University of the Witwatersrand (WITS). 

Th e SAICE WITS Student Chapter is 

very active and enthusiastic, and has, 

for example, invited members of the 

Johannesburg SAICE Branch to address 

them on the path to registration with 

ECSA (Engineering Council of South 

Africa). 

Th e Branch has also started a 

programme to try and assist civil en-

gineering students to obtain vacation 

work with companies, and to provide 

general career guidance. In addition the 

Branch organised a visit early in 2013 by 

a past president of the Institution who 

addressed students at the University of 

Johannesburg on career paths within the 

civil engineering profession.

HIGH SCHOOL LEARNERS
Th e SAICE Johannesburg Branch has fur-

thermore become involved with PROTEC 

(Programme for Technological Careers), 

which is a non-governmental organisa-

tion. Primarily the Branch is assisting 

PROTEC by addressing Grade 10 to Grade 

12 learners, under PROTEC’s Role Model 

Visit Programme. During these visits, the 

SAICE Educational DVD is screened, fol-

lowed by SAICE members talking about 

their experiences and the paths they had 

followed to become civil engineering 

practitioners. After these presentations 

learners are encouraged to ask questions.

Th e SAICE Johannesburg Branch 

was also involved in organising the suc-

cessful local Aqualibrium Schools Water 

Competition. Th is event was attended 

by nine schools from the Johannesburg 

region. 

CONCLUSION
It is the aim of the SAICE Johannesburg 

Branch to continue promoting civil en-

gineering as a career of choice amongst 

high school learners and providing career 

guidance to civil engineering students at 

tertiary level. Th e Branch hopes that these 

eff orts will assist in addressing the chal-

lenge of there not being enough civil engi-

neering practitioners in South Africa. 
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Letters
TRUE GRIT
(MANGLIN PILLAY, SAICE CEO) 
CIVIL ENGINEERING JULY 2013
(VOL 21 NO 6) PAGE 1

Peter Fischer Pr Eng (peter.fi scher@rhdhv.com)
Of all the functions that SAICE performs for 
and on behalf of its members, confronting 
government to fi x the problems you listed 
in your open letter, titled “True Grit” and 
published in the July issue of SAICE’s 
magazine, is BY FAR the single most im-
portant issue that needs to be tackled.

You as CEO, and Peter Kleynhans as 
President of SAICE, are the custodians of 
the hopes of all civil engineers in South 
Africa, namely that the profession will 
regain and exceed the heights of profes-
sionalism and excellence that peaked in 
the middle 1990s.

In my view our profession is on a 
downward spiral as a result of unchecked 
(1)  Tendering for professional services, (2) 
HR departments that have stripped the 
engineers in the public sector of their ability 
to appoint / manage / mentor competent 
staff, (3) Finance which works against the 
engineers’ professional judgement and cre-
ates untold problems with implementation, 
and (4) Political interference such as CPG 
(contract participation goals), unfair / unbal-
anced awarding of tenders, and so forth.

What is good for civil engineers is very 
good for the country. These are hardly 
“vested interests”!

Viva Manglin, viva Peter, viva SAICE!!

Antun Medic Pr Eng
(antun.medic@lteconsulting.com)
Your article in the latest SAICE magazine 
(Vol 21 No 6) refers.

I thank you for the courageous expres-
sions made in the article and for identifying 
the main causes behind poor service 
delivery. At the same time you are bringing 

back our profession and reputation where 
it ideally should belong.

It is one of the best articles and most 
concrete that appeared in recent years, 
and I truly and humbly support it.

Thank you.

Johan du Plessis Pr Eng 
(johannpdp@gmail.com)
Your recent letter to various offi cials was 
right on target! It has long been impera-
tive that engineers voice their concern 
with the disastrous disintegration we 
experience regarding our country's valu-
able infrastructure. The letter received 
prominence in the daily press, like Beeld of 
5 August 2013, and also elicited comment 
from interesting quarters. Francois Malan, 
owner of Simonsig, wrote a letter to Beeld, 
published on 12 August 2013, citing the 
Chinese example of deploying their best 
engineers for periods of fi ve years at all 
levels of local government. I plan to write to 
Beeld as well regarding this issue and trust 
many engineers will take a few minutes 
to do the same. It is a problem of national 
importance which deserves as much 
prominence as we can give it. 

Two issues reported on during the past 
few days strengthen our arguments. The 
fi rst concerns the fi ndings of a study by the 
Water Research Commission confi rming 
the poor water quality of many of our 
rivers. Irrigation of crops from these rivers 
holds potential health risks due to the pres-
ence of untreated sewage in these rivers. 
The second issue is the fi nding of the 
Auditor General that only fi ve percent of 
the 317 local government entities involved 
obtained clean audits (an annual recurring 
problem). There is a shocking tendency by 
local authorities to spend money without 
proper authorisation, or in vain. 

For the past four years I have been inti-
mately involved with the SAICE President's 

We received a number of letters 
in response to the CEO’s piece 
that appeared in the July 2013 

magazine.
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appointment of Arbitrators, Mediators and 
Adjudicators. Of the just over 90 disputes 
handled, no less than 50 involved some local 
government, pointing to an alarming lack 
of regard for universally accepted contract 
administration practices among local govern-
ment offi cials. 

The two issues mentioned above 
can and must be resolved without delay. 
Employing more and better qualifi ed engi-
neers in all local government offi ces will go 
a long way towards solving the pressing 
problems of service delivery. 

Well done with your letter. My wish is 
that somewhere, someone in the Cabinet 
will sit up and listen for a change!

Gerrit Venter Pr Eng (gerven@vodamail.co.za)
I read the article in Civil Engineering and 
the Beeld of today with great interest.

Having been involved with the DBSA 
and Allyson Lawless’s initiative from 2005 
to 2009 in support of the local authorities, 
there is no doubt that you are correct in 
identifying the problem with delivery and 
the NDP. 

However, I am sure the President is by 
now aware of the problem. The issue now, 
is how to resolve the problem. Most of the 
positions you name are fi lled, and where 
consultants are appointed, the recommen-
dations are not followed or implemented 
for the reasons known to us. 

I am of the opinion that your “True Grit” 
be followed by getting some knowledgeable 
practitioners together to formulate a plan to:
1.  Put professional engineering practi-

tioners in place amid existing appoint-
ments and with the proper mandate to 
execute offi ce. City Engineers and other 
municipal professionals who are knowl-
edgeable and took early retirement could 
be asked to participate in the plan.

2.  This should be named and facilitated 
as “The President’s Project” to ensure 
maximum buy–in from the local au-
thorities and other government depart-
ments.

3.  Mobilise Civilution and make this effort 
country-wide, nation-wide, govern-
ment-wide.

4.  Focus on the critical importance of 
solving the issues, and the effect where 
success follows support of countries to 
the north.

5.  Take note of the calls “to do things 
differently” without complicating the 
major issue at hand.

Gordon Rivas Pr Eng 
(gordonrivas@vodamail.co.za)
I am a retired civil engineer living in 
Amberfi eld, Howick. I have read with great 
interest (and then support) your article 
“True Grit” in the July issue of our maga-
zine. Your line of thought will get absolutely 
100% support from our members. My only 
comment is that you were perhaps a bit 
polite. Hammer them until they wake up 
and realise that technical requirements 
cannot be solved by idiots.

Koos Dippenaar Pr Ing (totaltr@fo7.co.za)
Bravo!!! Jou brief in Die Burger (05-08-
2013) slaan die spyker op die kop. Die 
skrywe mag dalk nie oral met eweveel 
opwinding ontvang word nie, maar dit het 
tyd geword dat die breër professionele 
groeperings van die nadele van die beleid 
van regstelling, soos nou deur die ANC 
toegepas, kennis neem. 

Dit is ook so dat die ingenieursberoep 
aan andere ondergeskik gestel word, soos 
jy tereg wys. Hierdieur word  “minder  aan-
vaarbare” besluite dikwels geneem en word 
ingenieurs gekniehalter om hulle werk be-
hoorlik te doen. Dit het HOOG TYD geword 
dat die beroep opstaan en sy regmatige 
plek opeis, hy staan dit LANKAL vol!! Dit 
maak my trots om ‘n INGENIEUR te wees. 

Op 50-jarige ouderdom is ek uit “bedryf” 
gestel deur ‘n proses van regstellende aksie, 
en nou word my onderneming (Petroport) 
weer deur regstellende aksie bedreig omdat 
die regering nou ook in die brandstofbedryf 
met voorskrifte kom inmeng.

Edoarado Zannoni 
(edoardo.zannoni@maccaferri.co.za)
I believe you have received many emails 
supporting your statements made in the 
July 2013 issue of Civil Engineering. 

In a few sentences you have pictured 
the state of the engineering industry in 
South Africa. I am sure those sentences 
have upset many people, but I can promise 
you (I am sure you know already) you have 
the support of many more. 

I wish you all the best in your role and to 
pursue your ideas, because those will make 
the engineering industry a fi rst-class industry.

John Clogg Pr Eng (clogg@telkomsa.net)
Congratulations on your open letter to 
President Zuma. I agree wholeheartedly 
with your comments. 

In fact, I believe government will 
have to go further than your listed items 
and abandon BEE as well. Most South 
Africans want a non-racial society. Have 
you seen the forms to obtain a BEE rating, 
listing the numbers of employees in about 
six different racial groups? How can you 
create a non-racial society when race is 
repeatedly a determining factor for op-
portunities to partake in most types of 
business for fair reward? If the govern-
ment tomorrow abandons all forms of 
affi rmative action and BEE requirements, 
I believe we would attract skilled people 
back to South Africa and foreign inves-
tors would change the economy of South 
Africa rapidly. Well done to you.

Dr Gary Jones Pr Eng HonFSAICE 
(geraint@iburst.co.za)
Disbelief and dismay should be the reac-
tion of all engineering professionals to the 
CEO’s appalling letter in the July 2013 
issue of Civil Engineering. 

Whilst there may be some merit in the 
views expressed, somewhat infelicitously, 
in the fi rst section, the third section com-
pletely negates any favourable impression 
that may have been created. It beggars 
belief that a representative of the Institution 
can openly show such disrespect towards 
the highest Government Offi ces in the 
country, by language which could unfor-
tunately be construed as racist even if not 
intended as such. The letter is surely a 
classic instance of "shooting yourself in the 
foot", since the addressees could hardly be 
expected, after reading it, to willingly en-
gage with the civil engineering profession. 

At a time when newspapers are 
reporting at length about collusion and 
corruption in our industry, the Institution 
would be well advised to refrain from 
antagonising Government with such an 
ill-considered letter. 

If indeed it correctly refl ects the current 
attitude of our profession, we should not 
be surprised that our previous infl uence 
in public offi ces such as City Engineers 
and Heads of Departments has declined, 
since these positions require not only 
engineering skills, but also a modicum of 
sophistication and social awareness. 

Lobby to improve the status of the 
profession we must, and I would suggest 
that the fi rst step should be to retract and 
apologise for the letter stating unequivo-
cally that it does not represent the views of 
our Institution. 
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Course Name Course Dates Location
CPD Accreditation 

Number
Course 

Presenter
Contact

GCC 2010
14–15 October 2013 Midrand

SAICEcon13/01359/16 Theuns Eloff cheryl-lee@saice.org.za
21–22 November 2013 Port Elizabeth

Coastal & Harbour 
Engineering

TBA TBA SAICEwat12/01254/15 Keith Mackie cheryl-lee@saice.org.za

Bridge Maintenance 18 November 2013 Midrand SAICErail12/01156/15 Ed Elton dawn@saice.org.za
Basics of Track 
Engineering

19–20 November 2013 Midrand SAICErail12/01155/15 Ed Elton dawn@saice.org.za

Railway Transport 21–22 November 2013 Midrand SAICErail11/00887/14 Ed Elton dawn@saice.org.za

Technical Report Writing 30–31 October 2013 Midrand SAICEbus12/01067/15 Les Wiggill cheryl-lee@saice.org.za

Practical Geometric 
Design

25–29 November 2013 Midrand SAICEtr10/00774/13 Tom McKune dawn@saice.org.za

Reinforced Concrete 
Design to 
SANS 10100-1:200

29 October 2013 Midrand
SAICEstr12/01066/15 Greg Parrott cheryl-lee@saice.org.za

20 November 2013 East London

Structural Steel Design 
Code to 
SANS 10162:1-2005

28 October 2013 Midrand

SAICEstr12/01158/15 Greg Parrott cheryl-lee@saice.org.za
19 November 2013 East London

Business Finances 
for Built Environment 
Professionals

7–8 November 2013 Midrand SAICEfi n12/01021/15
Wolf 
Weidemann

dawn@saice.org.za

Handling Projects in a 
Consulting Engineer's 
Practice

4–5 November 2013 Midrand SAICEproj12/01022/15
Wolf 
Weidemann

dawn@saice.org.za

Leadership and 
Management 
Principles and Practice
in Engineering

2-3 October 2013 Midrand SAIMechE-0543-02/15 David Ramsay dawn@saice.org.za 

Sanitary Drainage
Systems for Buildings

16 October 2013 Cape Town
SAICEwat12/01103/15 Vollie Brink dawn@saice.org.za

23 October 2013 Durban 

Concrete Essentials 14 October 2013 Midrand IPET2012/25 Bruce Raath cheryl-lee@saice.org.za

Concrete on Site 15 October 2013 Midrand IPET2012/24 Bruce Raath cheryl-lee@saice.org.za
Durability, Deterioration 
and Repair of Concrete

16 October 2013 Midrand IPET2012/02 Bruce Raath cheryl-lee@saice.org.za

Concrete Pavement 
Slabs

18 October 2013 Midrand IPET2010/03 Bruce Raath cheryl-lee@saice.org.za

Building with Bricks, 
Blocks & Mortar

17 October 2013 Midrand IPET2012/01 Bruce Raath cheryl-lee@saice.org.za

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

23–25 October 2013 Midrand SAICEcon12/01177/15
Prof Zvi 
Borowitsh

dawn@saice.org.za

Water Law
16-17 October 2013 Durban

SAICEwat13/01308/16
Hubert
Thompson

dawn@saice.org.za
20-21 November 2013 Bloemfontein

Fundamentals of
Procurement and 
Tendering for 
Construction Contracts

7-8 October 2013 Midrand SAICEcon13/01322/16 Theuns Eloff cheryl-lee@saice.org.za

The Different Legal 
Procedures to Resolve 
Constructional Disputes

29–30 October 2013 Cape Town

SAICEcon13/01368/16
Hubert 
Thompson

dawn@saice.org.za5-6 November 2013 Durban

14-15 November 2013 Midrand

Water Supply and 
Drainage for Building 
Systems

TBA TBA SAICEwat13/01393/16 Vollie Brink dawn@saice.org.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

SAICE Training Calendar 2013 
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MPumi’s cartoon of the month

President of Uganda Institution visits SAICE
ON 2 JULY THIS YEAR Engineer Jackson 

Mubangizi, who is the current President 

of the Uganda Institution of Professional 

Engineers (UIPE), visited SAICE’s 

National Offi  ce to gain insight into the 

diversity of its operations and initiatives. 

Jackson toured the diff erent SAICE 

departments, with Steven Kaplan, 

SAICE’s Chief Operating Offi  cer, ex-

plaining the important role of each one. 

Jackson showed particular interest in the 

bookshop and the online function avail-

able on SAICE’s website, as he would like 

to replicate SAICE’s online bookshop 

function on the UIPE’s website to off er 

their members easy access to pertinent 

publications that SAICE off ers. 

Membership strategy was also dis-

cussed, as the UIPE is experiencing dif-

ficulty with membership growth and is 

currently sitting at only 2 000 members. 

It was agreed that, to help them increase 

their membership, SAICE would col-

laborate and assist the UIPE by pro-

viding insight into SAICE’s strategy and 

membership operations. Membership 

growth in all engineering institutions 

is important for successful knowledge 

sharing and networking, thereby en-

suring that engineers provide better 

service to stakeholders. 

During Jackson’s visit, SAICE and the 

UIPE also agreed on the principles of a 

Memorandum of Understanding which 

would increase cooperation between 

the two institutions and would help to 

achieve mutual goals. SAICE looks for-

ward to this on-going collaboration with 

the UIPE. 

Pictured are from the left: Manglin Pillay (SAICE CEO), Willandri Louw (SAICE Assistant Marketing 
& Advertising), Jackson Mubangizi (UIPE President), Peter Kleynhans (SAICE President) and 

Steven Kaplan (SAICE COO)






