
March 2017 Vol 25 No 2                                    

Sivili Enjeneereng

Structural Engineering:

Landmark PwC Tower 

Steel Awards 



Founded in Durban in 2005, the BMK 
Group has rapidly emerged as a market 
leader in this country’s infrastructure 
sector, providing innovative one-stop 
solutions to both public and blue-chip 
private sector clients across the 
nation’s burgeoning infrastructure 
environment. Such is its commitment 
to the continuous delivery of quality 
infrastructure, that the BMK Group is 
resolute in its determination to forever 
remain a fully South African-owned 
business.

Commenting on the enterprise’s 
steep growth trajectory to business 
success, Chief Executive Offi cer and 
founder, Mr Brian Martin Kannigadu, 
stresses: “A client-centric approach, 
exceptional technical expertise and 
quality service have combined to 
position the BMK Group at the cutting-
edge of the infrastructure development 
sector in this country.” The Group 
has been involved in a wide range of 
sizeable infrastructural development 

projects since inception, including 
playing a contributory role in Durban’s 
Moses Mabhida Stadium which was 
constructed ahead of the 2010 FIFA 
World Cup. This iconic development, 
in which many organisations were 
involved, symbolises - for the BMK 
Group - an over-arching span, 
bridging South Africa with the world, 
so showcasing this country’s world-
class infrastructural capabilities and 
paving the way for global relationship 
expansion.

“We’re in the business of creating 
committed partnerships with our clients 
and nurturing existing affi liations, a 
fact which is best evidenced through 
our company logo, which refl ects 
the strength, inter-dependence and 
symbiotic support we share with our 
clients in delivering ultra-modern and 
out-of-the-box infrastructural projects,” 
maintains Mr Kannigadu.
The vision which led to the company’s 
establishment manifested itself in 

the creation of a Broad-Based Black 
Economic Empowerment enterprise which is 
especially well-regarded for its professional 
service, incomparable quality of work and 
- all importantly - its meaningful interaction 
with clients. Backed by a team of skilled 
professionals and driven by a passion for 
infrastructural innovation, the BMK Group is 
fast realising the full potential of this vision.

THE GROUP INTENT

The BMK Group’s business intent is simple. 
It is to develop and cultivate powerful and 
mutually benefi cial business relationships 
with its clients, to deliver service excellence 
and to create outstanding infrastructural 
solutions for its clients and for the greater 
good of South Africa’s built environment.

This is an enterprise comprising a young, 
dynamic and well-qualifi ed staff complement, 
bedded down by a vastly experienced 
executive management team, working to 
actively energise South Africa’s infrastructure 
sector through its creativity of thought, 
modern methodology and professional 

project delivery. Resilience and agility, linked 
with the capacity to create cost-effective and 
environmentally-friendly solutions, make the 
BMK Group a major force in the industry and 
a highly capable provider of original, superior-
quality infrastructural assets.

OUR BUSINESS ENTITIES

The 100% empowered Group with a national 
operations footprint and a formidable delivery 
track-record, comprises three inter-related 
entities, being BMK Consulting Engineers, 
BMK Technologies and BMK Property 
Investments.

BMK Consulting Engineers
Consists of a number of divisions, inclusive 
of Transportation, Water and Sanitation, 
Infrastructure Asset Management, Storm-
Water Design and Management, Civil 
and Structural Engineering, and Human 
Settlements.

BMK Technologies
Is a dedicated and specialist pipeline 
survey and cleaning operation, vital for the 

maintenance, to the highest of standards, 
of hidden and buried pipeline infrastructure 
in order to avoid unnecessary and costly 
blockages, leaks and general degradation.

BMK Property Investments
Comprises an existing property-holding and 
development entity which actively works 
within both the private and parastatal sectors.

IN ESSENCE...

The BMK Group is an industry leader with 
a fl awless performance record and an 
organisation which is perfectly positioned to 
deliver world-class infrastructure solutions for 
the built environment in South and Southern 
Africa.

“Our commitment is to developing 
infrastructure that creates opportunity and 
enhances life,” Mr Kannigadu emphasises. 

WWW.BMKGROUP.CO.ZA E info@bmkgroup.co.za   T 031 566 1160 BMK Consulting Engineers BMK Technologies BMK Property Investments 

CREATING 
COMMITTED CLIENT 
COLLABORATION 

DELIVERING SUSTAINABLE 
INFRASTRUCTURE SOLUTIONS 
IN SOUTH AFRICA, FOR 
SOUTH AFRICA, IS THE BMK 
GROUP’S PASSION.

CONSULTING ENGINEERS PROPERTY INVESTMENTS TECHNOLOGIES



Founded in Durban in 2005, the BMK 
Group has rapidly emerged as a market 
leader in this country’s infrastructure 
sector, providing innovative one-stop 
solutions to both public and blue-chip 
private sector clients across the 
nation’s burgeoning infrastructure 
environment. Such is its commitment 
to the continuous delivery of quality 
infrastructure, that the BMK Group is 
resolute in its determination to forever 
remain a fully South African-owned 
business.

Commenting on the enterprise’s 
steep growth trajectory to business 
success, Chief Executive Offi cer and 
founder, Mr Brian Martin Kannigadu, 
stresses: “A client-centric approach, 
exceptional technical expertise and 
quality service have combined to 
position the BMK Group at the cutting-
edge of the infrastructure development 
sector in this country.” The Group 
has been involved in a wide range of 
sizeable infrastructural development 

projects since inception, including 
playing a contributory role in Durban’s 
Moses Mabhida Stadium which was 
constructed ahead of the 2010 FIFA 
World Cup. This iconic development, 
in which many organisations were 
involved, symbolises - for the BMK 
Group - an over-arching span, 
bridging South Africa with the world, 
so showcasing this country’s world-
class infrastructural capabilities and 
paving the way for global relationship 
expansion.

“We’re in the business of creating 
committed partnerships with our clients 
and nurturing existing affi liations, a 
fact which is best evidenced through 
our company logo, which refl ects 
the strength, inter-dependence and 
symbiotic support we share with our 
clients in delivering ultra-modern and 
out-of-the-box infrastructural projects,” 
maintains Mr Kannigadu.
The vision which led to the company’s 
establishment manifested itself in 

the creation of a Broad-Based Black 
Economic Empowerment enterprise which is 
especially well-regarded for its professional 
service, incomparable quality of work and 
- all importantly - its meaningful interaction 
with clients. Backed by a team of skilled 
professionals and driven by a passion for 
infrastructural innovation, the BMK Group is 
fast realising the full potential of this vision.

THE GROUP INTENT

The BMK Group’s business intent is simple. 
It is to develop and cultivate powerful and 
mutually benefi cial business relationships 
with its clients, to deliver service excellence 
and to create outstanding infrastructural 
solutions for its clients and for the greater 
good of South Africa’s built environment.

This is an enterprise comprising a young, 
dynamic and well-qualifi ed staff complement, 
bedded down by a vastly experienced 
executive management team, working to 
actively energise South Africa’s infrastructure 
sector through its creativity of thought, 
modern methodology and professional 

project delivery. Resilience and agility, linked 
with the capacity to create cost-effective and 
environmentally-friendly solutions, make the 
BMK Group a major force in the industry and 
a highly capable provider of original, superior-
quality infrastructural assets.

OUR BUSINESS ENTITIES

The 100% empowered Group with a national 
operations footprint and a formidable delivery 
track-record, comprises three inter-related 
entities, being BMK Consulting Engineers, 
BMK Technologies and BMK Property 
Investments.

BMK Consulting Engineers
Consists of a number of divisions, inclusive 
of Transportation, Water and Sanitation, 
Infrastructure Asset Management, Storm-
Water Design and Management, Civil 
and Structural Engineering, and Human 
Settlements.

BMK Technologies
Is a dedicated and specialist pipeline 
survey and cleaning operation, vital for the 

maintenance, to the highest of standards, 
of hidden and buried pipeline infrastructure 
in order to avoid unnecessary and costly 
blockages, leaks and general degradation.

BMK Property Investments
Comprises an existing property-holding and 
development entity which actively works 
within both the private and parastatal sectors.

IN ESSENCE...

The BMK Group is an industry leader with 
a fl awless performance record and an 
organisation which is perfectly positioned to 
deliver world-class infrastructure solutions for 
the built environment in South and Southern 
Africa.

“Our commitment is to developing 
infrastructure that creates opportunity and 
enhances life,” Mr Kannigadu emphasises. 

WWW.BMKGROUP.CO.ZA E info@bmkgroup.co.za   T 031 566 1160 BMK Consulting Engineers BMK Technologies BMK Property Investments 

CREATING 
COMMITTED CLIENT 
COLLABORATION 

DELIVERING SUSTAINABLE 
INFRASTRUCTURE SOLUTIONS 
IN SOUTH AFRICA, FOR 
SOUTH AFRICA, IS THE BMK 
GROUP’S PASSION.

CONSULTING ENGINEERS PROPERTY INVESTMENTS TECHNOLOGIES



The only supplier of  
Reinforced Earth®  

to the Construction  
Industry

We patented the Reinforced Earth® technique in 1963.
Over the last 50 years we have:

c  forged an unrivalled level of experience and expertise  
in reinforced backfill applications

c set the standards in the technique
c played an active role in over 50,000 projects worldwide.

Registered trademarks protect the company from others wishing to supply 
Reinforced Earth® services and products under the Reinforced Earth® banner.

www.recosa.co.za   

+27 11 726 6180
Johannesburg

SOUTH AFRICA
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In Black & White
It is a misnomer that racial and related 
economic transformation in the civil engi-
neering and construction sector is not hap-
pening. The numbers tell a different story. 

Government has consistently 
invested more than 7% of GDP annually 
on infrastructure development over 
the past eight years, and is promising 
injections of trillions of rands into future 
infrastructure initiatives – all to realise 
the objectives set out in South Africa’s 
National Infrastructure Plan (2012), the 
New Growth Path (2010) that aims to 
create five million jobs in ten years, the 
National Development Plan and other 
initiatives. This indicates that government 
is committed to an infrastructure develop-
ment plan for the overall socio-economic 
develop ment of South Africa. In doing so, 
the prospect for racial and radical eco-
nomic transformation remains opportune.

How then has the sector been 
performing until now? The data shows 
steady growth in the number of Black 
built environment practitioners. Figures 
from the Engineering Council of South 
Africa (ECSA) indicate that the number of 
registered Black engineering practitioners 
increased from 35% to 46% in all categories 
from 2011 to March 2016, compared to a 
drop from 65% to 54% for White practitio-
ners in the same period. In that time, 9 194 
Black professionals registered with ECSA, 
compared to 2 225 White professionals. 
These numbers include many young 
people (also females) from disadvantaged 
backgrounds, and represent engineers, 
technologists and technicians. According 
to the CEO of ECSA the total number of 
engineering practitioners reached more 
than 50 000 in 2016, a first in the history 
of the Council. 

Sister councils in the built environ-
ment are reporting the same trend. 

Of the total number (3 276) registered 
in 2008 by the South African Council 
for the Project and Construction 

Management Professions (SACPCMP), 
only 26% were Black and 74% White. 
These figures in 2016 (4 364), however, 
show a significant increase to 48% for 
Blacks and a decrease to 52% for Whites.  

In 2011 the South African Council 
for the Quantity Surveying Profession 
(SACQSP) registered a total of 3 049 
people, of which 39% were Black and 61% 
White. The 2016 total (3 982) reflects a 
significant increase to 54% for Blacks and 
a decrease to 46% for Whites.  

The South African Council for the 
Architectural Profession (SACAP) 
registered 2 400 Black and 3 600 White 
architectural professionals between 2012 
and March 2016. Although there has been 
a general decline in the number of both 
Black and White registrants at SACAP 
from 2014 to March 2015 (probably due to 
the lack of architectural project roll-out 
from the public sector), the gap difference 
between the race groups has narrowed 
over the past five years, with 266 Black 
and 332 White professionals registering 
in 2016.  

With its approximately 12 000 mem-
bers, SAICE is the largest engineering 
voluntary association in South Africa, 
and more than 45% of its members are 
Black. Taking into account South Africa’s 
history before 1994, a more accurate 
measure of transformation can be found 
in the fact that almost 70% of SAICE’s 
membership under the age of 36 is Black. 

The public sector should be com-
mended for driving the transformation 
agenda through policy. However, the irony 
of government’s plea for transformation in 
the sector is that most Black engineering 
graduates are employed in municipalities, 
national and provincial government, and 
in state-owned enterprises. But it is in the 
public sector that coaching, mentoring 
and technical engineering supervision – 
critical for the training and development 
of engineers – are lacking. 

Many local and district municipali-
ties have only junior staff, few of them 
adequately developed. Many of these are 
indeed classified as struggling municipali-
ties. This is the real challenge – it is not 
about Black and White any longer, it is all 
about Experience and Inexperience.

The sector has work to do on racial 
transformation, yes, but the current 
numbers show remarkable progress in 
the built environment, considering that it 
takes about 10 to 12 years, excluding basic 
education of another 12 years, for any 
individual to accumulate the necessary 
education and training before he/she is 
ready to register as a professional. 

What is urgently needed is experience. 
And for this there is no quick-fix solution. 
According to Dr Allyson Lawless, the MD 
of SAICE Professional Development and 
Projects, there is a need to re-engineer 
local government capacitation and profes-
sional development for graduates. Only by 
doing so, the next generation of engineers 
will grow into skilled, competent, experi-
enced and responsible candidates capable 
of filling senior posts. 
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TRM Piling System in Africa
INTRODUCTION
Austrian-based Tiroler Rohre GmbH 
(TRM), who offers numerous top-quality 
products made from ductile cast iron, is 
the developer and manufacturer of the 
TRM piling system which, over the past 
30 years, has earned a well-established 
track record for deep foundation 
engineering applications and solutions 
throughout the world. Typical project 
types include buildings, railways, bridges, 
storage tanks, silos and many structures 
in the mining and energy sectors.

TRM‘s success worldwide can be at-
tributed to the quality and safety of their 
work, the respect they have for their 

clients, and the resulting mutual trust. 
Since being introduced into the African 
market several years ago, the TRM piling 
system has been successfully used on 
numerous challenging projects across 
South Africa and the African continent, 
such as piling for bridges (including 
river bridges), silos, tanks, heritage sites, 
various mines, car dealerships, office 
buildings, residential blocks and several 
types of power plants.

The TRM piling system can bring 
value-engineering solutions to many 
deep foundation projects. Table 1 offers 
numerous reasons why the TRM piling 
system should be considered seriously.

Table 1: Reasons for considering the TRM piling system

Ref Factor – TRM Piling System vs Other Piling Systems
Reduces

Cost Time Risk

1 €10 million TRM piling product indemity insurance cover (client peace of mind) X

2 Increased site safety due to fewer piling personnel; modern safe working method; smaller safe equipment; 
less congested site working conditions X

3 Lower cost and faster mobilisation time onto site X X

4 Efficient piling solution for remote and overseas sites (less transport/export/import) X X X

5 Minimal site temporary works / platforms preparations required by client X X

6 Sub-structure excavations completed by client before piling X X

7 Standard light-weight compact and versatile equipment used for piling X X

8 Restricted site access and limited headroom working possible with minor adaptations X X

9 Pile installation system clear and easily understood by client X

10 Pile lengths immediately and automatically adapt to unique geotechnical conditions encountered at each 
individual pile location, providing instantaneous feedback X X X

11 No pile spoil and no site mess (full displacement piles) X X

12 Improved / densified in-situ sub-soil – high friction pile adhesion factors X X X

13 No pile head trimming works for client (pile trimming included in TRM piling scope) X X

14 Client pays only pile length from cut-off level to pile toe (typically saves > 0.5 m/pile) X X

15 No wasted pile material (off-cut sections used to start subsequent piles) X X

16 Pile depth not limited by piling equipment (40 m depth installed in RSA, 75 m Europe) X X X

17 Piling system and production unaffected by high groundwater table and unstable overburden sub-soils  
(ideal for saturated soils / coastal zones / estuaries) X X X

18 Same main piling equipment for end-bearing piles and friction piles (safe/versatile) X

19 Fast production rate for end-bearing piles and friction piles X X

20 Client sub-structure construction commences immediately after pile installation X X

21 All piles stress load tested during installation – site load tests can be avoided X X X

22 High quality piling product – site quality testing can be avoided X X X

23 Corrosion resistance – up to 100 years‘ structural service life X X

24 Low displacement pile and high frequency hammering – low vibration (< 1 mm/s) X X

25 Closer pile centres – sub-structure volume size can be reduced by up to 80% X X

26 TRM piles made from 100% recycled materials + low concrete requirement + no mess/waste –  
excellent carbon footprint; environmentally friendly piling system X

27 Genuine European product and piling system developed by TRM with international, worldwide proven track 
record of success – 30 years across five continents X

O N  T H E  C O V E R

TRM piling works in the Northern Cape 
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RISK REDUCTION
The TRM piling system offers total 
versatility between end-bearing and 
friction pile systems for geotechnical 
load transfer. This makes it a dependable, 
flexible and adaptable system in cases 
of limited geotechnical information or 
unexpected variations. Pile depth/length 
adjusts automatically to match actual 
unique sub-soil conditions encountered at 
each individual pile location. To date 40 m 
deep piles have been installed in South 
Africa, and 75 m deep in Europe.

The patented pile connection system 
ensures that pile material is never wasted, 

and that pile length extension is performed 
rapidly. Five-metre lengths of TRM pile 
material are easily and quickly connected 
to lengthen or shorten piles without fuss.

Classified as small displacement piles, 
and using a high-frequency hammer, vi-
bration is minimal (normal peak particle 
velocity < 1 mm/s), enabling pile instal-
lation as close as 40 cm from existing 
structures, including potentially sensitive 
heritage buildings. Pile load-bearing 
capacity is proven during the pile-driving 
process for every pile installed, optimising 
pile lengths and enabling expensive load 
and quality testing to be avoided.

TRM piles are environmentally 
friendly, and site safety is improved with 
fewer piling personnel required (typi-
cally three men per rig), all following 
modern, safe piling procedures and 
work methods.

TIME AND SCOPE SAVINGS
Fast mobilisation and site set-up of 
light-weight mobile equipment enables 
immediate access and commencement of 
piling works on site, even in challenging 
conditions. Using compact and versatile 
piling equipment, the TRM piling system 
accesses tricky working positions and 

Table 2: driven cast in-situ versus TRM piling system programme

driven cast in-situ (dCIS) piling from contract award date – one rig

Ref Activity / Week 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1 Piling design

3 weeks2 Piling establishment

3 Client site – temporary platform preparations

4 Piling works at 50 m/day 8 weeks

5 Client site – clean up piling mess
until 2 weeks after piling

6 Client pile head trimming – handover half of piles to client end week 7

7 Client starts pile caps week 10
2 weeks after start 

trimming to 2 weeks after 
trimming

8 Client completes pile caps end week 15 pile caps 6 weeks

TRM piling from contract award date – one rig

Ref Activity / Week 1 2 3 4 5 6 7 8

1 Piling design

3 weeks2 Piling establishment

3 Client excavates pile caps

4 Piling works at 150 m/day 3 weeks

5 TRM site clean up (n/a)
n/a included

6 TRM pile head trimming (included)

7 Client starts pile caps week 5 – 1 week after piling starts 2 weeks after piling 
ends

minimum 1 month 
programme saving

8 Client completes pile caps week 8 pile caps 4 weeks

Note:  The above is a comparison programme for a typical project of 200 x 950 kN piles x 10 m depth each

TRM piling works on an 
enbankment in Switzerland

TRM piling system in action on 
the S1 Highway project in Vienna
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reaches down into pre-excavated pilecap 
(sub-structure) excavations. And, being a 
full-displacement piling system, the sub-
soil is compacted and improved, with no 
piling spoil/debris/mess created.

The client‘s sub-structure construction 
can commence immediately after pile 
installation, as all TRM pile heads are 
trimmed at final cut-off level as part of the 
TRM piling scope of works (see timelines 
in Table 2).

The use of compact equipment 
means that for larger-sized projects this 
one-month programme saving can be 
amplified by safely using more than one 
TRM piling rig on site, while maintaining 
safety standards and minimising site 
congestion, so that other trades can be 
performed simultaneously.

FURTHER SUBSTRUCTURE 
COST AND TIME SAVINGS
By involving the TRM piling system 
from an early stage, further significant 
cost and time savings can also be 
achieved. Closer pile centres of TRM 
piles, with reduced inter-pile span 

distances, enable the sub-structure 
dimensions to be value-engineered, 
bringing potential overall volume reduc-
tions of up to 80%, all of which result in 
major associated time and cost savings to 
the sub-structure.

PROGRESS IN AFRICA AND 
MOVING FORWARD
Much progress has been made to date on 
the basis of all these benefits to clients, 
including inroads across the African 
continent. With only a standard excavator 
and an Atlas Copco hammer required, 
transport and customs export/import 
costs and the time required to reach re-
mote projects are reduced, as this equip-
ment can be sourced locally. The TRM 
pile materials and a specialist installation 
team are mobilised to a project, enabling 
works to be quickly and successfully 
executed, as was the case recently for a 
housing development in Nairobi.

TRM Piling (Pty) Ltd is the accre-
dited local TRM pile system supplier, 
designer and installer serving the African 
continent, fully backed by Tiroler Rohre 

and their product indemnity (a 10 million 
Euros liability limit). In South Africa, 
and throughout the African continent, 
services can be offered on a case-by-case 
basis for supply of TRM pile material 
and accessories, design, pile installation, 
training and technical support.

The TRM piling system has been 
used/accepted by many highly regarded 
professional entities, including ACSA, 
Arup, Aurecon, BA Engineers, BIGEN 
Africa, Greene Group, Jones & Wagener, 
Kantey & Templer, Moroff & Kuhne, 
Mosomo, Mott Macdonald, PRASA, 
RHDHV, SASOL, SRK, VNA Consulting 
and many more.

 INFO

Erich Steinlechner (Austria) 

T: +43 5223 503 310 

E: erich�steinlechner@trm�at 

W: www�trm�at

Rob Marsden (South Africa) 

T: +27 74 310 1111 

E: rob@trmpiling�com 

W: www�trmpiling�com
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Marelize Visser loves the innovative 
world of structural engineering

What is structural engineering about?
Structural engineering is the science and art of designing and 
constructing, with economy and elegance, buildings, bridges, 
frameworks and other similar structures so that they will safely 
resist the forces to which they may be subjected. The structural 
engineer’s design should give comfort to the occupants or 
end users of the structure. The structural design of a modern 
building can be extremely complex, and often requires a large 
team to complete. Health and safety is a key aspect to be taken 
into account during design, as well as structural material speci-
fications. From a financial point of view, and based on material 
specifications, the structural engineer also needs to consider 
the actual building costs. Other areas of structural engineering 
include the rehabilitation of existing and very old structures to 
render them safe for continued use.

Why did you choose structural engineering as 
a profession?
I studied civil engineering at the Rand Afrikaans University 
(now the University of Johannesburg), and my first job was with 
a construction company – on site full-time. Following that year 
on site, I knew that I wanted to be involved in the design side of 
engineering. At SMEC (formerly Vela VKE) I was appointed as a 
young engineer, and my career developed in bridge engineering, 
and thus into structural engineering.

What essential skills are needed for a career in 
structural engineering?
You must have a passion for solving problems, and an innovative 
mindset.

You have had your own business for seven years. What 
do you specialise in?
As a small to medium-sized enterprise, it is essential to be di-
verse in many areas of structural engineering. Besides reinforced 
concrete and structural steel design, my specialities include 
dry-pack block and gabion retaining wall design, bridge design, 
formwork and falsework design.

For the Emoyeni Mall in Nelspruit, for example, we recently 
designed a dry-pack block retaining wall (19 m high at its highest 
end) in a confined area containing exiting roads, buildings and 
also infrastructure at elevated level.

Another satisfying project was the design of gabion structures 
for the N1 upgrade from Samrand Road to the Jukskei River in 
Gauteng.

What have been some of the greatest achievements of 
your career?
Most definitely starting my own structural engineering business 
– TMV Consulting and Design. It is hard work being your own 
boss, but it is ever so rewarding!

Other accomplishments include:
 N serving as chairperson of the Joint Structural Division for the 

period 2015–2017;
 N being elected as ordinary Council Member of the Institution 

of Structural Engineers (UK) Region 10 for 2017–2019;
 N serving as SAICE Council Member for the years 2015, 2016 

and 2017; and
 N serving on the ECSA Investigating Committee for the period 

2013–2016.

P R O F i l E

Marelize Visser Pr Eng, C Eng

Marelize is the chairperson of SAICE’s largest 
division, the Joint Structural Division (JSD), which 

currently has 2 100 members. The JSD comprises 
members from both the South African Institution 

of Civil Engineering (SAICE) and the UK-based 
Institution of Structural Engineers (IStructE). In 1937 

the South African branch became the first to be 
established outside the United Kingdom, and this 

year the JSD will be celebrating its 80th anniversary. 
Debbie Besseling chats to Marelize about the JSD 

and her career as a structural engineer.
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What are the overall responsibilities 
of the JSD committee?
In the committee we work together to look after the interests 
and development of structural engineers in South Africa and 
internationally, striving for continued structural technical excel-
lence. Members of either institute are welcome to join the JSD, 
although membership of both bodies is encouraged.

The JSD committee holds six alternate meetings per year, 
with the JSD Annual Banquet taking place in August, and the 
Annual General Meeting in November.

The JSD is also responsible for the following publications, 
which are available from the SAICE bookshop:

 N Good Practice for Structural Engineering
 N Standard for Structural Engineering Services
 N Checklist for Structural Design

What does your appointment as member of the IStructE 
Council for 2017–2019 involve?
The IStructE Council consists of the President, Vice-Presidents, 
Past-Presidents and members who are elected for a period of 
three years. The Council meets at least twice a year, and its main 
functions are to monitor the implementation of the Institution’s 
policy and strategy in order to:

 N provide high-level guidance to the Board and monitor its 
activities;

 N elect the President, up to three Vice-Presidents and the 
Council members of the Board;

 N maintain interaction with regional groups;
 N develop and maintain relevant stakeholder relationships;
 N promote the structural engineering profession and the work 

of the Institution; and 

The 19 m high (at its highest end) dry-pack block retaining wall, which Marelize designed for the Emoyeni Mall in Nelspruit
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 N act as a forum for discussions relating to the structural engi-
neering profession.

You were a member of the ECSA Investigating Committee 
for the period 2013 to 2016. What did this entail?
The Investigating Committee (IC) investigates an act of alleged 
improper conduct by a registered person and/or a complaint, 
charge or allegation of improper conduct against a registered 

person brought by any person. An investigation is directed 
towards the professional conduct of a registered person, and 
is not meant to replace civil and/or criminal litigation. The IC 
acknowledges that the Council is mandated to take any steps 
it considers necessary for the protection of the public and the 
environment in their dealings with registered persons for the 
maintenance of the integrity and the enhancement of the status 
of the engineering profession.

How do you feel about being a woman in the structural 
engineering industry?
If you are looking for a profession that is mentally rewarding, 
requires creative and innovative thinking, and you are prepared to 
stand your ‘man’ on site, then structural engineering is the way to go!

What advice do you have for high school learners who 
are considering a career in civil engineering?
Get those maths and science grades up boys and girls! Be pre-
pared to work hard and put in as much effort as possible during 
your studies, then one day you will be in a position in your career 
to contribute and add value to the community. Always have a 
positive and innovative outlook towards your personal life and 
your professional career.

What is your favourite quotation?
If you are not willing to learn, no one can help you … If you are 
determined to learn, then no one will stop you! (Zig Ziglar)

What are your private interests?
Photography, classical music/instrumentals, and mountain 
biking. The latter is the sport I enjoy most.

What book are you reading at present?
Soulful Spirituality: Becoming Fully Alive and Deeply Human, by 
Dr David G Benner

Debbie Besseling 

SAICE Technical Divisions Administrator 

debbie@saice�org�za

Gabion construction in progress during the N1 upgrade from Samrand Road to the Jukskei River in Gauteng –  
gabion design is one of Marelize’s specialities
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Verification and demonstration  
of structural engineering abilities
INTRODUCTION
ECSA (Engineering Council of South 
Africa) registration is a generic process, 
based on education, training and 
experience at an entry level to a profes-
sion. Registration as such confirms 
that a person is capable of working 
independently. ECSA thereafter relies on 
the integrity of a registered person (self-
regulation) to not take on work which 
he is not competent to perform, and to 
perform work within the “norms of the 
profession”. The shortcoming with this 
approach is that no matter how ethical 
a registered person may be, he is not 
capable of self-assessing what he does not 
know. Alternatively, a registered person 
may solve the wrong problem.

Reliance on competence demonstrated 
at the point of entry to a profession on 
a generic basis does not sit well with 
the principles of quality management 
as espoused by ISO 9000:2005, Quality 
management systems – Fundamentals 
and vocabulary. ISO defines compe-
tence as “demonstrated ability to 

apply knowledge and skills”. In quality 
management systems competence is 
linked to specific requirements in a 
specific context.

The mitigation of risk on projects is 
uppermost in the mind of “intelligent” 
developers and clients. It is also in the 
mind of regulators such as the National 
Home Builders Registration Council 
(NHBRC) and the National Regulator for 
Compulsory Specifications who deal with 
the NHBRC structural warranty scheme 
and National Building Regulations, 
respectively. The starting point in 
mitigating risks relating to structural 
failure or substandard performance is to 
be able to identify structural engineering 
competencies amongst persons registered 
with ECSA.

Verification of knowledge and appre-
ciation of a field of engineering can be as-
sessed through multiple-choice questions. 
Such tests can confirm a person’s ability 
to apply knowledge. The confirmation of 
a person’s ability to apply skills requires a 
more in-depth assessment.

VERIFICATION OF KNOWLEDGE 
AND APPRECIATION OF 
STRUCTURAL BEHAVIOUR
The Institution of Structural Engineers 
(IStructE) has recently launched a 
structural behaviour course (www.
istructe.org/resources-centre/structural-
behaviour). This course currently offers 
200 sample questions which assess 
elements of structural behaviour, and 
provides detailed feedback on answers, as 
indicated in Figure 1. Twenty randomly 
generated questions are assembled into an 
on-line quiz.

The course provides an invaluable 
resource for students seeking to test 
their knowledge of key engineering 
fundamentals, and enhances their CVs 
and career prospects in the process. 
Students are able to return and try out 
sample questions at their convenience, 
ensuring a thorough understanding of 
structural behaviour.

The course is free for IStructE 
Student Members, and for members of its 
Academic Community. For other mem-
bers of the Institution it costs just £5 for a 
year’s access to the course.

J O i N T  S T R U C T U R A l  D i V i S i O N

Dr Ron Watermeyer Pr Eng
IStructE Board Member

watermeyer@ioptions.co.za

Marelize Visser Pr Eng
Chairperson JSD

m.visser@tmvconsulting.co.za

Tony Smith Pr Eng
Immediate Past Chairman JSD

E: ajs@buildsa.co.za

Figure 1: Question and answer sample

Choose the correct deflected shape 
under the load

Selected answer

   Just to the right of the internal 
pin, the beam must be in 
sagging 

Select one:

Correct answer

a

b

c

d
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The IStructE launched an invigilated 
exam to complement the Structural 
Behaviour Course in September 2016. 
The exam was run initially on a pilot 
basis at a limited number of examination 
centres, but will be launched worldwide 
in 2017. Those involved in the practice 
of structural engineering will be able to 
have their knowledge and appreciation 
of structural behaviour verified. This 
can provide clients, employers and 
regulators with a means of identifying 
those persons who have knowledge and 
appreciation of structural behaviour. 
This is particularly important in the 
current digital age where reliance 
is increasingly placed on outputs of 
software programmes.

THE JSD LIST OF STRUCTURAL 
ENGINEERING PROFESSIONALS
The JSD List of Structural Engineering 
Professionals provides a means of 
identifying persons who have structural 
engineering capabilities. This publically ac-
cessible listing (www.jsd.co.za/structural_
engineering_professionals.php) enables 
clients, employers, regulators and pro-
curers to identify structural engineering 
professionals who have demonstrated their 
structural engineering skills to their peers. 
This enables them to mitigate their risks in 
their fields of interest.

The listing is confined to only those 
persons who are registered with ECSA 
as professional engineers or professional 
engineering technologists, and who have 

demonstrated their structural engineering 
abilities. The list is complementary to 
legislative requirements and enables 
those professionals who have structural 
engineering competencies to have their 
capabilities verified and recognised.

Persons admitted to the JSD list of 
structural engineering professionals are 
required at the time that they apply for 
admission to the list to satisfy the fol-
lowing three criteria:
1. be registered in terms of the 

Engineering Profession Act 2000 (Act 
No 46 of 2000) as either a Professional 
Engineer or a Professional Engineering 
Technologist;

2. be actively engaged in structural 
engineering, i.e. the science and art 
of designing and constructing, with 
economy and elegance, buildings, 
bridges and frameworks and other 
similar structures so that they can 
safely resist the actions to which they 
may be subjected; and

3. have demonstrated to their peers the 
five outcomes indicated in Table 1.

Sufficient evidence of demonstrating the 
five outcomes can be achieved by one of 
the following:
1. The demonstration of the five outcomes 

through a submission of a portfolio of 
work and an interview conducted by 
the JSD Assessment Committee

2. The passing of the IStructE 
Membership or Associate Member 
examination

3. Corporate membership of the 
Institution of Structural Engineers 
(IStructE), i.e. Fellow (FIStructE), 
Member (MIStructE), Associate 
(AIStructE) or Associate Member 
(AMIStructE); or

4. Membership of a professional body 
which assesses structural engineering 
competence as a prerequisite to mem-
bership and is recognised by the JSD 
Assessment Committee for admission 
purposes.

Persons admitted to the JSD list of struc-
tural engineers are required to:
1. Maintain their ECSA registration and 

immediately notify the list adminis-
trator of any change.

2. Confirm annually that they have 
undertaken continuing professional 
development within the practice area.

3. Provide services in accordance 
with the Standard for Structural 
Engineering Services (www.jsd.co.za/
technicial_articles_guides.php). 

Table 1: Structural engineering competencies

Outcome Assessment criteria

1

Communicate the 
environment within 
which structural 
engineering is 
practised.

N  Professional bodies associated with structural engineering 
are described.

N  Codes of conduct regulating structural engineering are 
described.

N  Legislation governing structures is described.
N  Procurement arrangements for structural engineering 

works are identified.
N  Quality assurance systems are identified.

2

Produce viable 
structural solutions, 
within the scope 
of a design brief, 
taking account 
of structural 
stability, durability, 
aesthetics and cost.

N  A brief is appraised in accordance with structural 
engineering principles and concepts.

N  Approximate structural engineering solutions are 
identified.

N  Two different structural designs are developed from a brief 
and are communicated.

N  The implications of changes to design briefs are identified 
and communicated.

3

Determine and 
document the form 
and size of principal 
structural elements 
from a proposed 
structure.

N  Structural engineering problems are solved using a variety 
of suitable methods of analysis.

N  Structures are appraised for overall stability, resistance to 
progressive collapse, fire and performance of a structure 
as a whole.

N  Compliance with all relevant criteria for the design of 
primary structural materials (concrete, steel, masonry 
and timber) is demonstrated by calculation with all 
assumptions stated.

N  General arrangement plans, sections and elevations are 
prepared for estimating purposes.

N  Connection details associated with a given structure are 
sketched.

4

Specify and 
coordinate the 
use of primary 
structural materials.

N  Properties and behaviour of primary construction 
materials (concrete, masonry, timber and steel) are 
defined.

N  Testing procedures are defined.
N  Storage and handling procedures are described.
N  Construction standards are described.

5

Communicate 
construction 
techniques and 
sequencing 
for structural 
engineering works.

N  Basic construction techniques and equipment are 
identified.

N  Construction programmes and construction sequencing 
are described.

N  Site activities and safe working methods pertaining to 
structures are communicated.
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Large-span timber trusses –  
why are they failing after so many years?

HISTORICAL BACKGROUND
The early 1970s to 1980s
Timber has always been the stepchild of the construction 
industry, with tertiary institutions concentrating on materials 
such as concrete, steel and even masonry. To understand what 
has happened in the timber truss industry and its growth one 
has to go back to the days of hand calculations, such as node 
equilibrium and method of sections that were used to analyse 
trusses. Loads were concentrated at the nodes, and members 
analysed for axial forces only. Tables or moment distribution 
were used to determine the bending moments in top and 
bottom chord. Connection design was difficult, as eccentricities 
had to be taken into account. The whole process was laborious 
and time-consuming, with only the bravest of engineers at-
tempting hipped roofs and girder trusses. Skilled carpenters 

who had been trained in Europe were employed to build and 
erect the difficult roofs. Bracing of the roofs was not an issue, 
as in many cases the roofs were sheeted and the sheeting sup-
plied the necessary bracing. Slate roofs had battens at close 
spacing and the slate had to be nailed down. The nailing of the 
slate ensured that the slate formed a bracing membrane, as did 
concrete tiles that were nailed down.

With the advent of computers, finite element analyses could 
be done at unheard of speeds compared to hand calculations, 
and the bending moments and axial forces could be found in 
each member of a structure, whether it was a concrete, steel or 
timber structure. In the beginning designers still had to draw 
out the structure so that they could input the coordinates of 
the nodes. Primitive computer drawing packages that drew the 
centreline of the elements made it possible to check that the 
structure was properly defined. When the structure had been 
analysed, drawings had to be produced and designers were able 
to form a good idea of what the roof would look like and how it 
could be braced. With time and the advent of the personal com-
puter, the input to the analysis packages became easier, with the 
structures projected on the monitor screens. After analysis the 
forces in the members for various load combinations could be 
displayed on the screens, or printed. This all made the analysis 
part of the design much easier and cut out possible errors on 
the part of the analyst.

This was also the golden age of the timber industry in 
South Africa. The South African Lumber Miller’s Association 
(SALMA) had been formed to promote the use of timber 
and to give the members a forum where problems could be 
discussed. The National Timber Research Institute (NTRI) at 
the CSIR (Council for Scientific and Industrial Research) was 

S T R U C T U R A l  E N G i N E E R i N G

Prof Walter Burdzik
Department of Civil Engineering
University of Pretoria
walter.burdzik@up.ac.za

With the advent of computers, finite element 

analyses could be done at unheard of speeds 

compared to hand calculations, and the 

bending moments and axial forces could be 

found in each member of a structure, whether 

it was a concrete, steel or timber structure.
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at its finest, with highly competent scientists doing valuable 
research covering all aspects of the use of timber. The NTRI 
was easily in the same league as the New Zealand Forest 
Research Institute. Ever bigger quantities of South African 
timber was produced by the plantations for furniture wood and 
structural use. The structural component of the production 
then had to be strength-graded, as it differed from the imported 
timber. Grading rules were investigated, enhanced and put 
into place. Some of the NTRI scientists then became interested 
in the use of the new, innovative nail plates and used finite 
elements to analyse and design nail-plated trusses. Nail plates 
were tested in the local timber so that they could be used in 
nail-plated trusses.

The fledgling nail plate industry realised that the National 
Building Regulations were inadequate, and timber engineers 
from the nail plate industry, consulting engineering fraternity, 
NTRI, SABS (South African Bureau of Standards) and universi-
ties got together to thrash out a more modern design code. 
The NTRI supplied design values for all possible connectors 
in timber, as well as the design strengths for the timber. Out 
of this amalgamation of interested parties the Truss Plate 
Association, which later became the Institute for Timber 
Construction, was born. Eventually an allowable stress design 
code, which was very similar to the Canadian Code, was pub-
lished. It was not surprising that it had a Canadian code feel to 
it, as Prof Borg Madsen from the University of British Columbia 
played a pivotal role in the final stages of the writing. The code 
covered the design of most structural elements and connec-
tions; however, nothing was stated about bracing, as it was 
assumed that bracing was something that a structural engineer 
understood and knew how to apply. This assumption was not 
dissimilar from that of the steel design code. The concept of 
bracing was normally discussed in broad terms in the design 
courses at the tertiary institutions, and for further study nu-
merous publications were available for the practising engineer. 
These could be used to obtain the necessary understanding of 
bracing requirements.

The nail plate industry used the computer-aided analysis 
and drawing packages to great effect. It became possible to 
automatically draw up the placement of trusses and truss 
configuration. Because of the mono-planer nature of the 
nail-plated trusses, it became easier to design hipped roofs, 
valleys and girder trusses. With time, it became possible to 
design the most complicated of roofs. Originally, when a single 
structural engineering company was involved in the design of 
the complete structure that had a large-span steel-framed roof, 
they would ensure that it was as simple as possible to detail, as 
they could not afford to tie up scarce personnel on a structure 
that would cause them to lose money. The company would 
negotiate with the architect in the early stages of the planning 
to make sure that the necessary support structure for the roof 
was in place. Reputable architects also had a good idea of what a 
roof entailed and would make sure that it was not too complex, 
except perhaps on high-end buildings.

The 1990s and beyond
The nail plate industry changed the way that timber trusses 
were designed and supplied. Their selling point was that the 
product was an engineer-designed product. Persons with a 
technical bent were taught how to use the software to design 
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the trusses, even though some of them lacked any formally 
structured education. They were taught the basics of structural 
engineering, but the nuances of a safe design eluded many of 
them. Roofs became a buy-off-the-shelf commodity and the 
main structural engineering consultant could no longer take 
responsibility for the design as he was not privy to the design 
assumptions of the software. These engineers would have 
ensured that the necessary support structure was in place for 
a simple design, as simplicity in a design ensures an easy-to-
follow load path. This was the start of the break in the chain 
of responsibility.

Architects, in their striving to put their stamp on especially 
commercial buildings, started to add hips and valleys and hips 
upon hips to the roofs. All of these roofs were clad with heavy 
concrete tiles. The software that was available made it possible 
to design these roofs with nary a worry about hips and valleys, 
multiple-ply girder trusses, truncated girder trusses, bracing 
or what happens when there is no continuity in the bracing. 
Concrete tiles were no longer nailed down as they were heavy 

enough to withstand wind uplift. No thought was given to 
how the roof would be braced, as it was assumed that the hips, 
together with the tiles, would be sufficient. The tiles would 
provide a bracing membrane that would prevent buckling. This 
supposition was evident in presumed effective length of the top 
chord, which until fairly recently was set at the batten spacing. 
With the complexity of some roofs, there was no place to install 
bracing that had the necessary continuity.

The project engineer wiped his hands of any responsibility, 
as it was a design and supply item. The chain of responsibility 
was now truly broken. The system supplier only guaranteed 
the software and the quality of the nail plates, the truss sup-
plier the quality of trusses, and the erection inspector that the 
trusses had been erected in accordance with the plans. No one 
looked at the overall picture. There were carpenters who saw 
the overall picture and called for remedial steps to be taken, but 
they were lone voices crying in the wilderness.

In the meanwhile, SALMA could not raise the funding to 
carry on with the good work that they were doing in terms of 
advertising wood and sponsoring timber research at the CSIR 
and the universities. Eventually they were forced to close their 
doors. During the reshuffling at the CSIR, the NTRI was broken 
into components and some sections were posted to KwaZulu-
Natal. This was also the death knell of structural timber 
research at the CSIR, with highly competent persons moving to 
European institutions or into industry. The Department of Civil 
Engineering at Pretoria University tried manfully to sustain 
timber research on a very limited budget, as did Stellenbosch 
University’s Faculty of Wood Science.

During the reshuffling at the CSIR, the NTRI was 

broken into components and some sections 

were posted to KwaZulu-Natal. This was also 

the death knell of structural timber research at 

the CSIR, with highly competent persons moving 

to European institutions or into industry.

The gradual demise of the chain of responsibility has contributed to an increase in the failure of large-span timber trusses
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CURRENTLY
The wake-up call came when trusses started to fail in houses 
and small shopping centres. All the failures were and are as a 
result of permanent loading only, i.e. the weight of the trusses, 
ceilings and, in most cases, concrete tiles. Erection problems 
were blamed for many of the failures. When gable walls were 
pushed over as a result of buckling trusses, the industry woke 
up to the fact that the concrete tiles slide on the battens and do 
not supply the assumed bracing membrane. In haste bracing 
rules were put into place, but these were too few and too late 
for the great number of commercial buildings that had been 
erected. Then the commercial building roofs started to fail, 
either through falling down or by deflecting excessively, which 
caused the roofs to leak. The industry is very good at hiding the 
failures from the general public, although every now and then 
one makes its way into the press. When a concrete building 
fails, ECSA (Engineering Council of South Africa) and the 
Department of Labour get involved. The newspapers speculate 
in great detail about the possible causes and who is to blame. 
One would suppose that this would happen if anyone was 
ever killed by a falling roof. Fortunately, up until now, this has 
not happened.

The dilemma that faces the nail-plated truss industry is, 
where to from here? Anyone that is perturbed by the current 
number of failures must admit, if even only to themselves, 
that the oversights of the past need to be addressed. These 
could best be solved by research organisations that do not have 

commercial interests at heart. However, the timber research 
institutions no longer exist and there are very few scientists or 
engineers who are not connected in one way or another to one 
of the system suppliers. The excuse that is still used most often 
for roof failures, is bad erection. I will admit to having seen very 
bad, bad and not so bad erection. However, one cannot blame 
every failure on erection problems. Missing bracing, trusses 
not plumb and compression members that are too long are all 
called erection problems.

The roof structure must have satisfied some inspector or 
engineer, and they would have asked for the missing bracing if 
it was on the drawing. The engineer or competent person who 
inspects the roof does not know what assumptions were made 
apropos effective lengths of the compression members, be they 
webs or top chords. One also cannot expect an inspector to 
make a call about the safety of the truss when the bottom chord 
has to cantilever to the support, or when the support is not 
directly under a node, as he would have no idea of the forces 
involved. Because the roof was already tiled, nebulous calcula-
tions had to be made by the system engineer to show that it was 
acceptable. Twenty years down the line, it is obvious from the 
deflections and failures that it was in fact not acceptable.

The industry is very good at hiding the failures 

from the general public, although every now 

and then one makes its way into the press.
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One could possibly blame the development teams who do not 
get the truss designers involved right from the inception of the 
building. However, I can imagine what the outcry would have 
been if one system was approached without the others having 
an opportunity to tender for the job. As a result of not being in-
volved from the outset, the truss designers are brought in when it 
is a fait accompli and when it is too late to ask for additional sup-
ports or beams. The truss designers are then expected to make 
it work, irrespective of how appalling the support conditions 
may be. Needless to say, they make it work, even if the structural 
system is at best challenging to accept and the bracing paths are 
ill-defined or non-existent.

However, playing the blame-game accomplishes nothing. 
The fact remains that there are a large number of timber-trussed 
roof structures that are in trouble. Everyone that is involved in 
the nail-plated timber truss industry should take a long hard 
look at themselves and ask, “What can I do to set things right?” 
We have all contributed to the current situation in some way or 
another, some by not being vocal enough and some by merely 
accepting the status quo. “It has been working so far, why change 
it?” seems to be the current way of thinking. No one could have 
foreseen that the sliding of the tiles on the battens would be so 
pro blematic and cause untold problems.

One thing is for certain, timber-trussed roofs that have 
been erected and built in the past twenty five years should be 
inspected, and it behoves the owners of the buildings to have 
it done, irrespective of how it goes against the grain to spend 
money on something that to the unobservant eye is perfectly 
acceptable. Here I would like to quote from the Construction 
Regulation 2014, Government Gazette No 37305, 7 February 
2014, Structures 11, (2):

“An owner of a structure must ensure:
a. that inspections of the structure are carried out periodi-

cally by competent persons in order to render the struc-
ture safe for continued use;

b. that the inspections contemplated in paragraph (a) are 
carried out at least once every six months for the first two 
years and thereafter yearly;

c. that the structure is maintained in such a manner that it 
remains safe for continued use; and

d. that the records of inspections and maintenance are kept 
and made available on request to an inspector.”

This clearly points out the responsibilities of the owners of 
buildings, and if something untoward should happen and the 
roof was not inspected in the year, they would be hard-pressed 
to explain why it had not been done. This does not free the 
designer, the truss plant and ultimately the system supplier of 
their moral responsibility. I realise that the Institute for Timber 
Construction’s (ITC) CEOs and secretariat have tried to bring 
together all interested parties, be they engineers, systems sup-
pliers, truss manufacturers and even roof erectors. The Timber 
Engineering Advisory Committee of the ITC meets on a regular 

basis to discuss problems and find possible solutions. Many 
problem areas have been solved and the solutions can be found 
in the Roof Erector’s Manual that is available to ITC members. 
However, some problems that are encountered require more than 
just meetings to solve. Research needs to be done, but as we all 
know, research is very expensive.

A POSSIBLE RATIONAL SOLUTION
It is possibly a matter of national pride for a country to have their 
own national design code. However, one must accept that there 
are currently too few engineers and scientists in South Africa 
who have a passion for timber design and timber engineering 
research. The number of scientists and engineers involved with 
timber engineering and research in Europe make the few in 
South Africa pale into insignificance. It is perhaps then sensible 
to compare Eurocode 5 with the SANS 10163 codes to ascertain 
where the fault may lie.

If one bears in mind that virtually all trusses fail under 
permanent load conditions, and that the imposed load, which 
hardly ever occurs during the lifetime of the roof, is supposed 
to increase the safety of the roof, it becomes apparent that there 
is something wrong with whatever is currently being done. The 
reduction of the imposed load on larger structures from the 
traditional 0.5 kN/m2 to a present minimum of 0.25 kN/m2 may 
in fact increase the number of failures in South Africa.

The easiest way of identifying the difference between 
Eurocode 5 and SANS 10163 is to compare what the two codes 
do with the characteristic strength. The determination of the 
characteristic strengths of timber members is the same all 
over the world and is based on the fifth percentile values, and 
these are all calculated in the same way. The reduction in the 
strength depends on the material and load factors. For instance, 
SANS 10163, Part 1, had a capacity reduction factor of 0.67, 
as well as a load factor of 1.5 for permanent loading when the 
original code was written. This factor has been changed to 1.35 
in the latest loading code. Combine these two factors and the 
reduction in characteristic strength is then 1.5/0.67 = 2.24. 
Eurocode 5 has a load factor of 1.35 for permanent load, a 
material factor γm for sawn timber of 1.3 and a duration of load 
factor kmod = 0.6. The reduction of the characteristic strength 
is then 1.35 × 1.3/0.6 = 2.925, which is about 30% greater than 
SANS 10163. The permanent loading condition would in many 
cases then be the critical condition for the design of trusses 
carrying a tiled roof.

If the permanent load is 60% of the total load, and the rest of 
the load being short duration loading, SANS 10163 would lead to 
a combined load factor of 1.36 with a capacity reduction factor of 
0.67 and a material factor of 0.978. This would lead to a reduction 
of the characteristic strength of 1.36/0.67 × 0.978 = 1.968. The 
Eurocode has a load factor of 1.5 on the imposed load, so the 
combined load factor would then be 1.35 × 0.6 + 1.5 × 0.4 = 1.41. 
The material factor γm for sawn timber of 1.3 stays the same, 
but the duration of load factor kmod changes to 0.9. The 
reduction factor of the characteristic strength then becomes 
1.41 × 1.3/0.9 = 2.037. The difference in this case is about 3.5%.

Perhaps the most important difference between the two codes 
is the treatment of compression members and flexural members 
that can buckle. For single compression or flexural members that 
can buckle, the fifth percentile modulus of elasticity, MOE5%, is to 
be used. SANS 10163, Parts 1 and 2, for some unknown reason, 

The determination of the characteristic strengths 

of timber members is the same all over the 

world and is based on the fifth percentile values, 

and these are all calculated in the same way.
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do not have a fifth percentile MOE at this stage, even though 
values were proposed. Eurocode 5 also has the following:

For ultimate limit states, where the distribution of member 
forces and moments is affected by the stiffness distribution in the 
structure, the final mean value of modulus of elasticity, Emean,fin , 
shear modulus Gmean,fin , and slip modulus, Kser,fin , should be 
calculated from the following expressions:

Emean,fin = 
Emean

(1 + ψ2 × kdef)
 (1)

Where:
 Emean is the mean modulus of elasticity;
 kdef  is a factor for the evaluation of creep deformation taking 

into account the service class; and
 ψ2  is a value for the quasi permanent value of the action 

causing the largest stress in relation to the strength (if the 
action is a permanent action, ψ2, should be replaced by 1).

Using the best scenario, kdef = 0.6, with the value under the line 
then being equal to 1.6. All trusses would then be designed 
with an MOE that is close to the missing proposed fifth 
percentile, MOE5%.

Eurocode 5 will ensure that there is no one-sided interpretation 
of material factors or strength-reducing factors. Truss manufac-
turers who have smart designers will gain an advantage through 
choosing a sound structural system, rather than through mani-
pulation of some partial material factor or another. The system 
suppliers should be able to change over to Eurocode 5 very quickly, 
as only a small number of design requirements are used.

As far as bracing is concerned, Eurocode 5 recognises the 
importance of the stiffness of the bracing, as well as the possible 
load. The deflection of the bracing system should be less than 
span/500. The South African truss industry would be hard-
pressed to determine the deflection of the bracing systems that 
are currently being used. It will certainly mean that the whole 
question of bracing will need to be reassessed, which will hope-
fully lead to proper bracing rules being put into place. The new 
bracing systems could then be applied in cases where current 
roofs are buckling, but have not fallen down.

CONCLUSION
Badly erected trusses will be with us as long as developers and 
clients do not insist on erectors who are registered with the ITC 
and who have had proper training. Builders will use whoever is the 
cheapest, not necessarily the best. Let us hope that the  developers 
and all clients play a pro-active part in solving the dilemma by 
insisting on ITC-registered truss plants and roof erectors.

Most timber roofs fail under permanent loading, and this fact 
cannot be ignored. Some may blame the erection, but failed nail 
plate splices in tension members and nail plates at web-chord 
connections are not the erector’s fault. There is something 
fundamentally wrong with the strength of the trusses under 
long-duration loading. Eurocode 5 has a much more conservative 
approach to long-duration loading and this will go a long way 
towards ensuring the longevity of timber trusses. The author is 
of the opinion that, to delay the adoption of Eurocode 5, will be 
detrimental to the timber truss industry as a whole. How long 
will it take before serious questions are asked about the safety of 
the timber trusses? 
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The PwC Tower, Waterfall

INTRODUCTION
The PwC Tower, Pricewaterhouse-
Coopers' new South African head office, 
is currently under construction in 
Midrand, Johannesburg. The R1.5 bil-
lion project, which has already become 
a focal point in the up and coming 
Waterfall City development, comprises 
45 000 m² of modern offices, designed 
by LYT Architecture, to house 3 500 
employees. It is set to become a structure 
of iconic proportions due to its distinc-
tive twisted form. The structure is a 
concrete frame with post-tensioned floor 
plates, and each floor of the 28-storey 
office tower rotates 1.2 degrees relative 
to the floor below. Many of the design 

challenges and innovations on this 
project are related to this twist.

As the 24th tallest twisted building in 
the world (and the only twisted building 
in Africa), the PwC Tower has 26 twisting 
office floor plates, five basement levels and 
two plant floors.

Richard Lawson
Associate: Arup
richard.lawson@arup.com

Lloyd Hung
Structural Engineer: Arup
lloyd.hung@arup.com

Rudolf le Roux
Façade Engineer: Arup
rudolf.leroux@arup.com

Motorists travelling on the busy N1 through Midrand every day, and 
commuters on their way to and from their offices in the Vorna Valley, 
Waterfall City and Kyalami precincts have over the last year or so 
been fascinated by the growing tower adjacent to the Mall of Africa. 
Here is the story of this impressive and intriguing new landmark.

PROJECT TEAM

Client  Attacq Waterfall 
Investment Company

Property 
Developer Atterbury

Architect LYT Architecture

Structure and 
Façades Arup

Construction WBHO

Steel 
Fabrication Cadcon

Façade 
Fabrication Geustyn & Horak

Architectural rendering of the new PwC Tower in Midrand (Credit : LYT Architecture)
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ACHIEVING THE TWIST
The biggest structural challenge is the 
spiralling form of the tower that causes 
the gravity loads to create a clockwise tor-
sional load on the building. A traditional 
solution to this would be a very thick 
core wall – initial calculations showed 
that with this scheme a two-metre thick 
core wall would have been required to 
resist this torsion. As this did not fit 
with the aesthetics of the tower, or the 
budget, a solution was sought in which 
the structural arrangement could reduce 
or counter this torsional load to provide a 
more economical system.

Drawing on Arup’s global experience 
of twisting buildings, multiple solutions 
were developed to resist this twist. All 
the schemes developed reduced the 
torsion on the core, but affected the 
architectural intent and space planning 
to varying degrees. In the first scheme, all 
the structural columns slope away from 
or towards the centre of the building in a 
radial orientation. All lateral components 
of the axial forces in the columns therefore 
intersect in the centre of the building, and 
consequently no torsion is generated. This 
scheme thus eliminates the torsional load 
completely. Unfortunately, it detracts from 
the architectural spiralling form of the 
tower, and was not pursued any further.

In the second scheme, the columns are 
arranged in an internal spiral, countering 
the twist of the building. By placing the 
columns at the right slope, it would be 
possible to generate a countering torsional 
load equal to the primary torsional load, 
eliminating or drastically reducing the 
torsional load on the core. Architecturally, 
this scheme was acceptable. Unfortunately 
it did not perform well from a space-
planning point of view. The internal ring 
of columns are not in the same position on 
each floor, requiring an individual space-
planning strategy for each floor.

The third scheme is similar in strategy, 
but instead of placing the columns inter-
nally, they are pushed out to the façade of 
the building, thus clearing the floor plates 
for a flexible space-planning strategy 
throughout the building.

The challenge now was to determine 
the column slope that would be required to 
generate a counter torsion sufficient to bal-
ance the primary torsion. This calculation 
is, however, significantly more complex 
than that of the internal spiral columns. 
Where the internal columns would all be 
at a constant lever arm distance from the 

The R1.5 billion project, which has already become a focal 
point in the up and coming Waterfall City development, 
comprises 45 000 m² of modern offices, designed 
by LYT Architecture, to house 3 500 employees.

The twisted form of the tower induces a clockwise torsional load on the core (Credit : Arup)

Gravity-induced 
torsional loads

Structural RC core

Images of the three schemes, and the plan diagram and isometric view of each:  
(a) radial columns, (b) internal spiral columns, (c) sloping façade columns (Credit : Arup)

(a) (b) (c)
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core and at a constant slope, the façade 
columns vary in lever arm, slope and ori-
entation to the core – in order to conform 
to the concave, warped façade geometry.

Manually setting up even one finite 
element model would have been time-
consuming, not to mention modifying the 
model to change the slope or the number 
of columns. The only feasible means of 
determining this slope was to set up finite 
element models with varying parameters, 
and to choose the best model as the solu-
tion. Using parametric modelling software, 
the tower’s geometry was modelled in such 
a way that certain variable input param-
eters determined the eventual geometry of 
the analytical model in Oasys GSA, Arup’s 
in-house analysis and design software. 
In other words, the slope of the columns 
was not fixed in the model. Instead, the 

Integration of structure and façade 
(Credit : Arup)

Construction of the PwC Tower and its façade in progress, adjacent to the Mall of Africa on the right (Credit : WBHO)

After reviewing many options, the chosen solution comprised five 

columns along the slab edge and a series height of five floors. 

In this configuration, the façade columns generate a countering 

dead load torsion equal to 87% of the primary dead load torsion.

The two façade mullion options: (a) sloping mullions, (b) vertical mullions (Credit : Arup)

(a) (b)
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parametric model set a rule for the column geometry, and by 
varying the input parameters, various column arrangements could 
be generated and explored. In this way, the structural performance 
of the columns could be evaluated, and an optimal and aestheti-
cally pleasing column arrangement could be chosen.

COLUMN CONFIGURATION
After reviewing many options, the chosen solution comprised 
five columns along the slab edge and a series height of five floors. 
In this configuration, the façade columns generate a countering 
dead load torsion equal to 87% of the primary dead load torsion. 
The core wall thickness was reduced to 450 mm, similar to many 
more conventional buildings of this height.

Choosing this option (over the structurally optimal 100% solu-
tion) was driven by the integration with the façade and the econo-
mies of the holistic design. A column spacing of around 8 m was 
similar to the internal spans of the slabs and suited the basement 
parking layout. When this was divided into five façade panels, the 
resulting mullion spacing gave an almost 100% glass utilisation.

The decision to repeat the column series every five floors 
was driven by the desire to keep the relationship between the 
columns and the façade units constant. In other words, if one 
follows any column up the elevation of the building, it will always 
be central to a façade panel at each floor.

WRAPPING FLAT GLASS AROUND 
A TWISTING STRUCTURE
One of the early questions faced by the design team was the 
type of façade to be fitted to the concave twisting surfaces of the 
building. The most obvious option of allowing the façade to follow 
the twist of the building presented a challenge for the design of 
the blinds. In an attempt to avoid this complexity, the architects 
wanted to investigate the option of making the façade mullions 
vertical on elevation. The mullions would still slope inward or 
outward due to the twist of the building, but at least the left/right 
component would be eliminated. It was found that it was not geo-
metrically possible to eliminate the left/right component of slope 
completely while keeping a constant horizontal distance between 
mullions. It was therefore decided instead to choose option one 
and deal with the complexities of the blind design.

The twist caused design challenges at the façade intersections, 
as the frames needed to be warped, but the glass needed to be 

Slip-form platform before launch 
(Credit : Arup)

Slip-formed core under construction
(Credit : Arup)
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flat. An aesthetically pleasing solution 
was developed by adjusting the setting 
out of each mullion precisely in the model 
to create parallel straight profiles on a 
warped surface. The unitised panels were 
therefore warped to accommodate the 
twist, but a glazing sub-frame within the 
panel allowed the glass to be straight and 
sit in one plane. With this approach, any 
geometric abnormalities were cleverly 
hidden between levels below the sills and 
meant that the PwC Tower has the first 
curtain wall in South Africa with twisted 
unitised panels. This could not have been 
achieved without close collaboration 
with the façade fabricators and the use of 
parametric modelling.

As part of the development process 
of the structure and façade, parametric 
models made it possible to sit down with 
the architect and make real-time adjust-
ments to things like the column spacing 
and angles that they could immediately 
see in 3D. It made collaboration easy, 
and resulted in far less back and forth 
correspondence.

CONSTRUCTION TECHNIQUES 
AND OTHER CHALLENGES

Slip-forming the core
The core was constructed using slip-
forming. Internationally this construction 
method is relatively common for buildings 
over ten storeys high, but in South Africa 
it has recently been used mainly to form 
chimneys and cooling towers. By erecting 
the core in one operation early on in the 
project, construction time was reduced, 
because the floors and columns of the 
building could then be built without 
waiting for the construction of the walls 
at each level. It also allowed more time to 
install the lifts and central services. This 
is a sliding methodology that requires the 
assembly of the sliding system at ground 
level. Concrete is poured continuously 
within shutters and the system is lifted 
incrementally as concrete is poured, 
thereby creating a structure with no 
joints. Reinforcing is then fixed into 
position as the slide progresses so as not 
to slow down the placement of concrete. 

Over 400 tons of reinforcing was used in 
the core wall (from Y32s to Y10s).

With this particular project, the 
sliding team worked continuously in two 
12-hour shifts (24 hours a day). At any 
given time, there was a minimum of 62 
workers on the slide shutter itself, and 
the sliding team had their lunch/dinner 
on top of the slide. The core wall was 
constructed in 43 days, with an average 
of 90 m³ concrete placed per day (roughly 
3.7 m³ per hour). Due to the duration and 
intensity of the contract, it was decided to 
schedule three planned weekend stops to 
give the sliding teams a break.

The PwC Tower sliding system used 124 
pneumatic jacks located on top of the in situ 
vertical riser bars, which were controlled 
via a single master valve that pressurised 
all of the jacks simultaneously to provide a 
smooth, controlled lift. Two cranes oper-
ated during the construction of the core.

The core wall was cast using a con-
tinuous, non-lubricated slide, weighing 
in excess of 170 tons, and moved up 
incrementally at a pace of 2.5 m a day 

PwC Tower core interior during construction; the lift lobby slab was added after slipping (Credit : Arup)
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(± 100 mm an hour). Approximately 63 m³ 
of concrete was used to fill the shutters 
for a 1.2 m section of the core.

A total of 4 500 m³ of concrete was 
used to construct the core wall. Concrete 
is normally placed using a bucket and 
crane; however, due to the large quantities 
of concrete involved, it was decided to 
pump the concrete vertically up to the 
height of 118 m. When concrete was 
pumped to the top of the building, three 
and a half cubes were in the pipeline.

The slide progress was tracked and 
guided via laser equipment to make sure its 
progress remained exactly vertical. This was 
critical as the embedded riser bars had to 
support the weight of the slide, because the 
concrete being extruded from the bottom of 
the slide had low compressive strength.

Due to the height of the building, 
intense training and medicals for 
‘working at height’ were done to make 
sure that the people working there were 
healthy enough to do so. Four protection 
platforms underneath the slide shutters 
were installed.

Aerial view of the core near the end of construction (Credit : WBHO)

Triple-volume V-columns, with one leg being structural, and the other architectural
(Credit : Arup)
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Composite V-columns
From ground to the third floor, there are columns that span 
11.5 m in a V-shape. The one leg of the V is a structural, com-
posite column in line with the sloping columns above, while the 
other part of the V is an architectural column. The two columns 
were welded together at the base with a sliding joint (for the 
architectural column) at the top.

The structural, composite part of the V has a steel tube with 
a reinforced concrete infill. The steel tubes were filled with self-
compacting concrete, and the concrete was pumped from the 
bottom up. A composite design allowed the columns to be more 
slender for the required length, which complemented the lines of 
the building. Sonic testing on the structural columns was used to 
make sure that there were no voids inside the concrete pumped 
inside the steel tubes, using technology normally employed to 
monitor piles. These columns do not require any fireproofing as 
the concrete acts as a heat sink.

Concentrated solar reflections
The PwC façade is concave and twisting. Considering several 
high-profile cases beset with concentrated solar reflection 
problems (notably those at 20 Fenchurch Street in London – the 
‘Walkie-Talkie’ – where plastic fittings on a Jaguar on the street 

melted in 2013), concentrated solar reflections were identified 
as a risk for the tower and needed careful study. At the time of 
design, no general analytical software existed for calculating 
the intensities of solar reflections. A purpose-built script was 
developed for this analysis, with the results benchmarked against 
other Arup studies globally. It was found that the concave 
façade shape could magnify solar energy by as much as six times 
the usual levels of a hot summer’s day. One solution was to 
introduce horizontal sunshades on the façade, which would have 
had to protrude at least 270 mm from the façade to reduce the 
concentrated irradiance by 50%. This solution conflicted with 
the architectural intent and would have obstructed the façade 
cleaning gondola.

The preferred solution was to change the opaque spandrel 
panels in front of the slab edge to acid-etched glass, which 
brought the majority of the concentrated areas to below the 
targeted irradiance level of 2 kW/m2. Any remaining concentra-
tions over 2 kW/m2 would be addressed through interventions in 
the landscape.

COLLABORATION
In addition to collaboration with the architects on structural 
and façade design issues, the twisting form of the structure 
posed issues with buildability and safe construction. The limited 
size of the small piece of land compared to the big construc-
tion project also made material delivery, site housekeeping and 
access challenging.

‘Buildability workshops’ were regularly held with the con-
tractor (WBHO) to ensure input regarding the best construction 
methodologies. This greatly influenced the design of both the 
structure and façade, and many options, such as precast or 
prefabricated elements, were considered.

The PwC Tower project is a good example of modern 
technology facilitating ingenious, cost-effective design, and 
allowing close collaboration between engineer, architect 
and contractor.

PROJECT STATUS
The completion of all structures and the façade is planned for 
May this year, with tenant occupation starting in early 2018. 

Analysis of the concentrated solar reflections on the PwC Tower 
(Credit : Arup)

Aerial view of the PwC Tower during construction; completion is planned for May 2017, with 
tenant occupation starting in early 2018 (Credit : InfrastructurePhotos)

The inside of the structural steel 
columns during fabrication 

(Credit : Arup)
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Scoring milestones on  
Northern Cape wind farms

INTRODUCTION
With sites selected for their proximity 
to the national road and the Helios 
substation in the Hantam Municipality 
in the Northern Cape, the Loeriesfontein 
Wind Farm and the Khobab Wind Farm 
will allow direct connection into the 
national grid.

When put into service the 
Loeriesfontein Wind Farm and Khobab 
Wind Farm will each have sixty-one 99 m 
high turbines erected respectively on 
3 453 ha and 3 200 ha of agricultural land. 
Each will generate 563 500 MWh of clean, 
renewable energy annually.

Both these wind farms were 
constructed by Murray & Roberts 
Infrastructure in a consortium with 
CONCO. (The two companies also suc-
cessfully constructed the Jeffreys Bay 
Wind Farm and the Noupoort Wind 
Farm for operator Mainstream Renewable 
Power South Africa.)

Murray & Roberts Infrastructure, who 
is responsible for the construction of all 
122 wind turbine generator foundations, 
the adjoining hard stands and all internal 
roads, completed all the foundations 
in December 2016, two months ahead 
of schedule.

Stephan Venter
Site Agent
Murray & Roberts Infrastructure
stephan.venter@murrob.com

Excavation of wind turbine foundations under way 
in the Loeriesfontein area in the Northern Cape

When put into service the 

Loeriesfontein Wind Farm and 

Khobab Wind Farm will each 

have sixty-one 99 m high turbines 

erected respectively on 3 453 ha 

and 3 200 ha of agricultural land.



Civil Engineering March 2017 31

Powerful Interface User-defined Beam Creep and Shrinkage Reinforcement Design

Undertaking a construction project in 
such a remote location presents its own 
unique challenges, chief amongst these 
being ready access to materials and a 
skilled workforce.

Many of the workers on both wind 
farm contracts were employed from the 
Loeriesfontein community in support of 
local employment and upliftment. This is 
not only in line with Murray & Roberts 
Infrastructure’s skills development 
strategy, but will also facilitate the sus-
tainable development of the community.

SAFE WORK
Extremely careful planning and a focus on 
ongoing skills development and training, 
both in safety and competency, allowed 
the contractor to not only meet the con-
struction programme, but to also ensure 
optimum safety on site. The project in fact 
reached the one million LTIF (Lost Time 
Incident Free) milestone at the beginning 
of September last year, and the 1.3 million 
LTIF milestone in January 2017 – a great 
achievement for the entire workforce, 
underpinning their level of commitment 
to safe work.

Detailed construction planning, 
and careful control of materials and 
sub-contractors also play an important 
role in ensuring that this contract 
continues to maintain high safety and 
production standards.

WIND TURBINE BASES
Sixty-one bases were constructed at 
Loeriesfontein Wind Farm and sixty one Concrete pour in progress on one of the foundations

Each of the 122 turbine bases 
is 19 metres in diameter
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at Khobab Wind Farm. This included all 
back-filling, as well as compaction and 
preparation of the hard stands.

Each of the 122 turbine bases is 19 m 
in diameter, and was constructed in the 
same manner. Once foundations were 
excavated to a suitable founding condi-
tion, the excavation was cleaned and 
blinding was placed. When the blinding 
had cured sufficiently, holding-down 
bolts were installed to the required 
levels, and this was followed by the 
installation of rebar and placement of the 
foundation shuttering.

The construction of one foundation 
base, if done on a continuous basis, took 
ten days from excavation to completion.

GREEN CONCRETE
A low-cement geo-polymer readymix 
concrete, comprising large quantities of 
ground-granulated corex slag (GGCS), 
was used for some of the bases.

The 61 plinths at the Loeriesfontein 
Wind Farm were constructed using high-
strength 60 MPa concrete, with a design 
mix comprising 75% GGCS. As much as 
95% waste replacement was used in the 
3 200 m3 of 15 MPa concrete required for 
the blinding beneath the bases.

Further development of this 
technology by Murray & Roberts 
Infrastructure saw two bases at Khobab 
Wind Farm poured using high-strength 
45 MPa concrete consisting of 90% 
waste material. Strengths of 60 MPa 
were reached at 28 days. Following this, 
five additional bases were constructed 
using a 30 MPa mix design with an 89% 
replacement – this reached a compressive 
strength of 40 MPA at 28 days.

A carbon footprint is defined as 
the total amount of greenhouse gases 
produced to directly or indirectly support 
human activities. It is therefore relevant 
to understand that a standard 30 MPa 
concrete equates to a carbon footprint of 
approximately 300 kg to 350 kg per m3.

The significance of this is that not only 
has the introduction of this technology 
by Murray & Roberts Infrastructure 
resulted in an enormous reduction in 
cement usage, but it will also dramatically 
reduce the wind farm’s carbon footprint 
to 90.7 kg of carbon dioxide per m3.

HARD STANDS
The areas for each of the hard stands 
was cleared and grubbed, and fill mate-
rial brought in from the on-site quarry. 
Following this, compaction and levelling 
were done to facilitate an appropriate 
laydown surface area for the massive wind 
turbine components. Hard stands have to 
be able to carry the weight of the mobile 
cranes that will be used during the wind 
turbine erection, and for this reason load-
bearing testing was done.

TRENCHING
Murray & Roberts Infrastructure was 
also responsible for the excavation and 

cleaning of the 70 km of electrical cable 
reticulation trenching, as well as the 
supply of bedding material and the back-
filling of these trenches once CONCO had 
laid the bedding and cables.

ROAD WORKS
To facilitate construction activities, and 
later the delivery of the turbines and 
associated componentry, a total of 62 km 
of gravel road was constructed by the 
company. Much of this road construction 
work was quite standard, but did allow for 
stormwater management where necessary.

In addition to this, the contractor 
also took over the upgrading of the 
Granaatsboskolk Road which traverses the 
barren landscape from the main road for 
some 60 km to the sites. This is the only 
direct access road and was in a state of de-
terioration. A 150 mm layer of G5 material 
was used to increase the rideablity of the 
surface, and, to mitigate against dust being 
generated as a result of increased traffic on 
the road, the E-Cat dust suppression system 
was successfully implemented as well.

ENVIRONMENTAL
The application of the dust suppression 
system, mentioned above, indirectly re-
duces water consumption in this already 
drought-stricken region.

Water availability was indeed a 
major challenge on this project, and the 
company implemented an intensive water 
management programme, which included 
recycling water through various mecha-
nisms, such as a modular water treatment 
plant and an innovative wash bay solution 
at its batch plant.

ENTERPRISE DEVELOPMENT
In addition to providing direct employ-
ment and skills development, Murray & 
Roberts Infrastructure also mentored 
several enterprise development initia-
tives. All of these were carefully set up to 
ensure future sustainability. 

The hard stands around the turbines were 
specially constructed to carry the weight 
of the mobile cranes used during erection 
of the wind turbines

To facilitate construction activities, and the delivery of the turbines and associated componentry, a total of 62 km of gravel road was constructed
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Steel Awards – showcasing excellence
The 35th Steel Awards event, hosted by the Southern African Institute of Steel Construction (SAISC) in 
partnership with BSi Steel as main sponsor, was held towards the end of last year. These prestigious 
annual awards recognise excellence in the use of structural steel, and the 2016 entries again proved that, 
despite the current enormous challenges in the steel construction industry, South African engineers and 
architects continue to produce world-class work. In this article we present the winners to our readers.

Overall winner and winner in the Commercial Architectural category
The Eastgate Phase 2 Redevelopment, 
Johannesburg, was the overall winner, and 
was also the winner in the Commercial 
Architectural category.

 The Eastgate Phase 2 Redevelopment 
encompasses a number of new structures 
to give the centre a major facelift. The pri-
mary change is the relocation of the lower 

level cinema complex onto a section of the 
roof-level car park, enabling more retail 
space at the lower level, plus incorporating 
substantial additional retail space within 
the new cinema complex at roof level.

When asked about the Eastgate 
Redevelopment Phase 2 project, Spencer 
Erling, retired SAISC Director and sea-
soned Steel Awards judge convener, re-
marked: “I’ve sent students there. I’ve seen 
the drawings. I just think that what they’ve 
achieved in a working shopping centre, 
which has changed the mall totally, is re-
ally a fantastic piece of engineering work.”

What makes this project special?
What is special about this project goes 
hand in hand with why steelwork was 
chosen as the main structural component 

KEy PlAyERS  
(Eastgate Phase 2 Redevelopment)

Client / Owner / Developer Liberty Life

Architect Batley & Partners

Structural Engineer Aurecon Group

Quantity Surveyor NWS Quantity Surveyors

Project Manager Focus Project Management

Main Contractor Stefanutti Stocks Building Gauteng

Steelwork Contractor and Nominator Tass Engineering (Pty) Ltd

Structural Steel Detailer / Detailing Company 3DStruct

Erector On Par Erection Works

Metal Roofing and Bond-Dek Supplier Global Roofing Solutions

Bond-Dek and Shear Stud Installation Builcon

Roofing and Cladding Contractor Chartwell Roofing

Eastgate: The completed Eastgate Phase 2 Redevelopment project in all its magnificence
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in its design. Building a major 5 000 m2 
structure such as this one on a suspended 
concrete car park slab over two levels of 
retail space, and keeping the entire shop-
ping centre operational in the process, is 
no mean feat, both from a design and a 
construction point of view.

Underpinning of the foundations was 
undertaken by mining under the existing 
lower level suspended slabs, firstly by 
excavating using remote-controlled 
Bobcats with their hoods cut off, and then 
installing mini precast piles.

Important considerations
Special consideration had to be given to 
access to the workface for the installation 
of most of the steelwork. The loading 
limitation on the rooftop carpark slab was 
only 2.0 kPa, with the maximum vehicle 
weight limited to 5 000 kg. The tower 
crane that was installed by the main 
contractor on the site covered only 60% of 
the rooftop cinema complex area and had 
limited load capacity at radius. A number 
of the internal structures were designed 
with plate web girders spanning in excess 

of 15 m, which had to be manhandled into 
position and hoisted by scaffold tower and 
chain blocks. Loads of up to 3.5 ton and 
lengths of over 18.0 m had to be trolleyed 
or manhandled through and around the 
cinema structure to then be hoisted to 
final level by building high scaffold towers 
over them and pulling them up with suit-
able capacity chain blocks – an extremely 
time-consuming and expensive means 
of erection.

Connection design, particularly 
between the numerous beams throughout 
the lower levels of the cinema complex 

and all the Bond-Dek slab support beams, 
was a major cost-saving item from a 
fabrication point of view. Minimal if any 
welding was employed, rather opting for 
bolted connections with back-to-back 
angles bolted through the incoming 
beam webs to achieve all end plate 
connection details.

Due to the high visibility of the 
building, great care was given to the 
aesthetics – the building form consists 
of scalloped segments with sloped 
Kingspan side cladding and aluminium 
roof sheeting.

Eastgate: Building a 5 000 m2 structure on a suspended concrete car park slab over two levels 
of retail space, while keeping the entire shopping centre operational, was no mean feat
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Winner in the  
Tubular category
Scooping the winning award in the 
Tubular Steel category was the Siesa 
Ramabodu Stadium in Bloemfontein. 
Home to Bloemfontein Celtic, the 
stadium was renovated to better serve 
the community by increasing its capacity, 
comfort and quality as a sporting venue.

When interviewed regarding this 
project, the first aspect that architect 
Aadil Bham commented on was the pro-
fessional and excellent manner in which 
the team collaborated while executing 
this project. “All contractors and sub-
contractors really came together well to 
give us a good final product.” The project 
came about from a collaboration between 
the Mangaung Municipality, the Free 
State Department of Sports, Arts, Culture 
and Recreation, and the Department of 

Public Works. They identified this site 
as a priority for development within the 
municipality and developed a wish list 
in terms of what they wanted to achieve. 
Their main priority was the upliftment 
of the sports offering from this facility, 
bringing it to a contemporary standard. 
They also wanted to create a facility that 
provided a quality experience to the 
community, with soccer being such a 
much-loved sport in the area.

In the words of judge Franco Mordini 
of the Association of Steel Tube and 
Pipe Manufacturers, “The Stadium is a 
well-balanced and aesthetically pleasing 
structure. One of the really clever aspects 
is that it uses a double chord with a 
compression member where the loads are 
high, and converges into one chord where 

the loads are low. Another interesting 
aspect is the use of circular hollow section 
girts to the facias, which eliminates the 
use of a complicated sag system.”

The structural frame of the stadium 
consists of main raker beams, frames 
or columns which are founded on solid 
rock, with seating panels and a box gutter 
frame bolted to a structure cast into the 
concrete, carrying a cantilevered roof. The 
cantilevered roof spans about 30 m and 
consists of triangular trusses, constructed 
from circular hollow sections. The trusses 
vary from 2 m at the back to 500 mm 
at the nose cone, with a curved bottom 
member. It has IPE profile purlins that 
span 9 m (more or less the span of the 
raker beams) with curved cladding rails 
fixed to the back of the concrete frames, 
which carry the circular purlins that sup-
port the curved cladding. 
 The main challenge was casting in the 
structure that carries the gutter boxes at 
the back. This resulted in variable items, 
and the need to align trusses in order to 
create an even visual line, which con-
tributes to the aesthetics of the stadium. 
Between the engineer, contractor and 
architect a three-member connection 
was designed to solve this challenge. All 
aspects were surveyed, and each section 
had its own cleat made to align the trusses 
and achieve an even visual alignment.

KEy PlAyERS  
(Siesa Ramabodu Stadium)

Client / Owner / Developer Mangaung Municipality

Architect Urban Edge Architects

Structural Engineer AECOM

Project Manager, Main Contractor & Quantity Surveyor WBHO

Structural Steel Detailer / Detailing Company Construct Steelwork Detailing

Cladding Supplier Tate & Nicholson

Steelwork Contractor and Nominator BRD Construction

Siesa Ramabodu Stadium:  
The cantilevered roof spans about 30 m and 
consists of triangular trusses, constructed 
from circular hollow sections

Siesa Ramabodu Stadium:  
Skilled engineering and construction uplifted this stadium 
to contemporary standards, thereby adequately serving the 
soccer-loving community of Mangaung
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Winner in the 
Metal Cladding 
category
The cladding to the New Head Office 
for Statistics South Africa, winner 
of the Global Roofing Solutions Metal 
Cladding category, accentuates the strong 
geometric lines of the building.

“Over and above its aesthetic appeal is 
the innovative use of metal side cladding 
on a commercial building, which is most 
unusual these days. It’s also unusual and 
interesting, because on this state-of-the-
art modern building we have a profile that 
dates back to the 1960s. Another thing 
that impressed me was the incredible 
quality of the workmanship. In this type 
of an application you really have to pay 
attention to the detail, or the cladding 
will look very tacky very quickly.” So says 
project judge Dennis White, Director of 

the Southern African Metal Cladding and 
Roofing Association.

The Stats SA project consists of new 
offices and an archive building. The roof 
and side cladding is 0.58 mm thick galva-
nized Z200 GRS Brownbuilt 406 profiled 
sheeting with standard Chromadek finish 
on one side and standard backing coat to 
the other side. Sheeting colours include 

dove grey, dark dolphin and charcoal. The 
insulation used over purlin on the roof 
and sides were 40 mm thick white-faced 
Lambdaboard and Sisalation 405.

The site was extremely congested, 
and the installation programme duration 
was very short. The buildings were high, 
with lots of angles and direction changes 
on the sides. The underslung sheeting 

Stats South Africa New Head Office: The innovative use of metal side cladding on this 
commercial building is most unusual and attractive
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comprises long lengths in Brownbuilt 
406 profile tapered with angles. The 
architect requested concealed-fix 
flashings. In order to address these chal-
lenges, the main contractor assisted with 
cranage and special scaffolding. Another 
solution included the design of special 
clip-on flashings.

What makes this project special is that 
all the roof sheeting, side cladding and 
soffit sheeting are concealed-fix sheeting. 
The majority of flashings were concealed-
fix or designed to hide fasteners. The most 
impressive technical aspect of this project 
is indeed the underslung Brownbuilt 406 
profiled sheeting and special flashings.

KEy PlAyERS  
(STATS SA New head Office)

Client / Owner / Developer Dipalopalo

Architect GLH Architects / Terra Ether JV

Structural Engineer Pure Consulting

Quantity Surveyor RLB / Pentad

Project Manager GLH Project Manager

Main Contractor STATS SA JV

Steelwork Contractor and Nominator Cadcon (Pty) Ltd

Structural Steel Detailer / Detailing Company Mondo Cané

Cladding Contractor Tate and Nicholson

Metal Cladding Supplier Global Roofing Solutions

Paintwork Dram Industrial Painter

Stats South Africa New Head Office:  
Steel cladding under construction – the 

incredible quality of the workmanship 
greatly impressed the judges



Civil Engineering March 2017 39

Winner in the Safintra Factory and Warehouse category
The design of the new Mr Price 
Distribution Centre in Hammarsdale, 
KwaZulu-Natal, was changed at tender 
stage to suit material availability at the 
time of construction. This also gave the 
opportunity for the steelwork contractor 
to get involved in the redesign and to 
propose alternatives that would meet the 
fast-track programme.

Steel was chosen, as it was the 
only construction option for the size 
of the warehouse and its fast-track 
erection programme. The warehouse 
has a typical distribution centre design, 
with eaves columns and internal main 
house columns, with girders spanning 
in one direction and trusses spanning 
at 90 degrees to the girders. Instead 
of having small monitors on the roof, 
it was decided that every alternate 
30 m bay would be raised 2.5 m higher 
than the adjacent bay to form very 
large monitors, or simply a low-bay, 
high-bay design.

The following characteristics make 
this project special:

 N Ten weeks fabrication lead time prior 
to erection commencement

 N Approximately 1 000 tons of fabricated 
material on site prior to erection

 N Fourteen cranes erecting steel and 
four slave cranes on site

 N Two horse-and-trailers dedicated to 
moving steel on site

 N Erection programme of only 90 days
 N Eight days of inclement weather – not 

claimable due to contract clause
 N Actual erection days: 82 days, in-

cluding weekends and public holidays
 N Total tons of steel: 2 754 tons
 N Average erection rate of 33.5 tons 

per day
 N Most tons erected in one day: 76 tons

Unusual, this warehouse used 200 tons 
of circular hollow section bracing in the 
roof, varying from as small a 114 x 4 CHS 
right up to 406 x 10 CHS. Although not 
yet installed, this Distribution Centre has 

been designed to have photovoltaic panels 
on the roof to generate enough electricity 
to be self-sufficient.

In consultation with the steelwork 
contractors, the engineers redesigned 
the trusses and girders to suit material 
availability and the erection programme. 
The overall geometry of the trusses and 
girders was changed to suit normal trans-
port conditions so as to avoid abnormal 
loads. The truss chords were made of 
back-to-back angles, and were spaced 
200 mm apart, with the internal members 
comprising 200 IPE and 200 × 75 PFC. 
This led to a very stiff truss, which meant 
that erection on site would go much 
faster, as spreader beams were avoided.

The main challenges in this project 
were, firstly, the early procurement of 
material in order to avoid delays in the 
construction programme, and secondly, 
the logistical coordination of the 75 000 
assemblies that needed to be fabricated, 
painted, delivered and erected on site.

KEy PlAyERS  
(Mr Price distribution Centre)

Client / Owner / Developer Mr Price Group Limited

Architect Paton Taylor Architects

Structural Engineer Arup

Quantity Surveyor Edgecombe & Hayes Hill (Pty) Ltd

Principal Agent Paton Taylor Architects

Main Contractor Stefanutti Stocks Building KZN

Steelwork Contractor and 
Nominator

Avellini Impact Joint Venture  
(Avellini Bros (Pty) Ltd / 
Impact Engineering (Pty) Ltd)

Structural Steel Detailers 3DCon Steel Detailing (Pty) Ltd; 
Structech 3D Modelling

Cladding Supplier Kingspan

Mr Price Distribution Centre:   
Steel was the construction material of choice, due to the size of the 
warehouse and its fast-track erection programme

Mr Price Distribution Centre:  
The completed warehouse with 

its low-bay, high-bay roof design



40 March 2017 Civil Engineering

Winner in the Residential Architectural Category
The winner of the Residential Architectural category, the 
Constantia Tree House in Cape Town, is a custom-designed 
residence that embodies both simplicity and luxury. Getting all the 
steel components to a sloped site without direct vehicle or crane 
access meant using both a sleigh and then chain blocks attached to 
two I-beams on the top of the scaffolding.

Project judge Prof Alex Elvin of the University of the 
Witwatersrand says, “This project really stood out for me. I think 
it’s a very special structure. Small, but very special.”

One enters the floating building by means of a weathering steel 
bridge with a timber deck walkway. The lowest level contains a 
living area and kitchen, with two double volumes and a circular 
stair linking the living area visually and physically to the bedroom 
level above. Large sliding doors, 6 m high, open up the living level 
to a balcony overlooking the estate’s gardens.

A circular stair, with sculptural treads carved from solid 
standing laminated oak, and supported on weathering steel 
reaches, lead up to the bedroom level (with bathroom), and then 
further up to a roof deck with views over Constantia Valley.

The structural system was executed in laser-cut weathering 
steel plate, bent to form facetted columns, branch-like arms and 
rings. There are four structural column clusters, each consisting 
of four weathering steel columns held together with the arms and 
rings, to support spruce and western red cedar floor beams. The 
columns are bolt-fixed by means of a large circular baseplate on 
conical concrete pad footings.

There is no steel connection between any of the steel structural 
columns, but for the timber floor plate construction. The stair 
‘drum’ consists of a half-circular lattice framework of mild steel 
hollow tubing and angles – bracing the structure as it is bolted 
down onto a concrete drum at ground level (where the building’s 
utilities are concealed behind a slatted timber screen).

All shapes cut from the weathering steel plate had to fit into the 
laser cutter’s maximum size restriction, as well as the allowance 
for shapes that can be folded. All components of the steel structure 
needed to be transported to a site with narrow driveways, as the 
house is situated high on a slope without any direct vehicular or 
crane access. Components were pulled to the site on a sleigh with 
a winch, and then hoisted up by means of a gantry supported by 
scaffolding surrounding the house site. Some of the larger com-
ponents were winched up an embankment to the position of the 
construction site. The site was enclosed in a scaffold structure that 
was covered with a tarpaulin and hail netting, so that work could 
take place during the rainy season. Chain blocks were attached to 
two I-beams at the top of the scaffold structure to raise and lower 
components into position.

The slender nature of the vertical steel structural elements 
meant that there was flex in the structure when loaded and 
the steel structure had to be braced prior to the timber being 
installed. What makes this project so special is the high level of 
customisation and detail required, with very small manufacturing 
and assembly tolerances. Steel was used to express the naturally 
structured pattern of the trees surrounding the house.

KEy PlAyERS  
(Constantia Tree house)

Client / Owner / Developer Graham Paarman

Architect and Nominator Malan Vorster Architecture Interior 
Design

Structural Engineer Henry Fagan & Vennote

Quantity Surveyor DA Quantity Surveyors

Main Contractor T Naude

Steelwork Contractor Link Engineering

Photographer Micky Hoyle, Condé Nast House 
& Garden

Constantia Tree House: The lowest level (living area and 
kitchen) has two double volumes and a circular stair 
linking the living area to the bedroom level above

Constantia Tree House: Steel was used to create a compact, functional 
home that blends in well with the surrounding trees
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Winner in the Mining and Industrial category
The Husab Uranium Stockpile Cover 
and Ancillary Structures, winner in the 
Mining and Industrial category, entailed 
the detailing, fabrication, corrosive protec-
tion, delivery and installation of 2 600 tons 
of steelwork and 21 000 m2 of IBR sheeting.

“What really made this project special 
for me is the fact that you have this struc-
ture that’s two soccer fields long, and the 
best part of a soccer field wide, put up in 
a matter of weeks – purely because the 
job was planned so well.” So says Spencer 
Erling, Retired SAISC Director.

The total project duration (onsite 
and offsite) was fourteen months, 
with the actual site duration being 
eleven months.

There were a number of interesting 
challenges to overcome with this project, 
such as short lead times, high specifica-
tions required by the client, galvanising 
of trusses, logistical challenges due 
to cross-border distances, lifting and 
jacking in the 140-ton gantries, and 
sheeting the building on 45° slopes. Some 
highlights were:

 N The logistical concern of delivering 
this volume of steel and sheeting 
was overcome by partnering with a 
local transporter whose dedicated 
trucking supplemented the project’s 
in-house fleet.

 N The development and execution of 
the idea to strand-jack the gantries 
(50-m span and 140 tons) into place 
40 m above ground level, as opposed 
to using the traditional method of 
cranes, allowed for this part of the 
project work to be done faster and 
safer, ultimately saving project time 
and expenses.

Husab Uranium Stockpile Cover: Strand-jacking the gantries into place 40 m above ground level 
allowed for faster, safer completion

KEy PlAyERS  
(husab uranium Stockpile Cover and Ancillary Structures)

Client / Owner / Developer Swakop Uranium (Pty) Ltd

Structural Engineer HPJV between Amec and Tenova Bateman

Structural Engineer WAH Engineering (Pty) Ltd

Quantity Surveyor Professional Cost Consultants

Project Manager HPJV between Amec and Tenova Bateman

Steelwork Contractor and Nominator Union Structural Engineering Works (Pty) Ltd

Structural Steel Detailer Union Structural Engineering Works (Pty) Ltd

Cladding Supplier Re Union Projects (Pty) Ltd

Steel Erectors Re Union Projects (Pty) Ltd

Painters Nu Nation Protective Coating
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 N The development of sheeting gondola 
platforms, which supported a four-
man team, tools and materials. These 
working platforms allowed for the 
sheeting installation crews to achieve 
around 1 200 m2 of sheeting installa-
tion per day. The safety risk of working 
on the steep slope was totally elimi-
nated and went a long way in ensuring 
that Union Steel achieved another 
incident free project.

 N Preassembly of the truss box section 
allowed for the site crews to lift into 
place bigger sections of steelwork, 
minimising works being carried out in 
the air, again underpinning the focus 
that safety comes first on all projects.

Husab Uranium Stockpile Cover:  This project entailed the detailing, fabrication, corrosive 
protection, delivery and installation of 2 600 tons of steelwork and 21 000 m2 of IBR sheeting

Joint winner in the Light Steel Frame category
The Mall of Africa LSF Façade and 
Parapet Walls was a joint winner in the 
Saint-Gobain Light Steel Frame category.

This shopping complex in Midrand was 
one of the largest single-phase construc-
tion projects in the southern hemisphere, 
and the building programme required the 
building envelope to be closed within a few 
months. These installation dates were met 
on time, and contributed significantly to 
keeping the project on track.

The structural framing consists of 
0.8 mm LSF, 90 mm × 38 mm cold-
formed lip-channel profiles, assembled 
into wall panels on site, with typical 
600 mm × 600 mm CTC grids. Frames 
were placed slab to ceiling, column 
to column.

Cold-formed thin gauge steel frames 
were used for the light-weight design, 
accuracy and speed of installation. 
What makes this project special is the 
architect’s requirement for protruding, 
horizontal plaster bands, some more than 
100 m in length, to wrap the building 
and be exactly in line, at a height of up 
to 25 m. Furthermore, a high R-value 
was required for the external cladding 
to achieve the required energy efficiency 
(reduced need for heating and cooling). 
From an environmental perspective, 
energy saving ETICS (external thermal 
insulation and cladding system) was used 
for the external cladding.

The wind load on the roof parapet 
walls, some 3 m in height, was overcome 

Mall of Africa:  
The LSF frames were placed slab 
to ceiling, column to column
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with the reinforcement of wall panels by 
using an LSF joist, turned on its side. The 
use of LSF and EPS cladding requires less 
or no crane time, rapid installation, re-
duced need for cleaning operations, and 
ensures weight reduction on the super 
structure, resulting in savings of struc-
tural concrete and providing a durable 
external cladding with low maintenance 
requirements.

One of the most impressive aspects 
of this project from the judging team’s 
perspective was the speed and the ease 
of construction. One of the biggest 
technical challenges faced by the engi-
neers included the extra-large openings 
and unusually high parapet walls. LSF 
has opened up a whole new world for 
architects, and as they start exploring 
what is possible, it challenges engineers 
to become more innovative and creative. 
The Mall of Africa is a great example 
of this, and a taste of bigger and more 
exciting things to come for LSF.

Mall of Africa:  
The structural framing consists of 0.8 mm 
LSF, 90 mm x 38 mm cold-formed lip-channel 
profiles, assembled into wall panels on site

KEy PlAyERS  
(Mall of Africa Façade and Parapet Walls)

Client / Owner / 
Developer

Atterbury Waterfall 
Investment Company

Architect MDS Architecture

Structural Engineer HAGE

Quantity Surveyor NWS

Project Manager GHC Africa

Main Contractor Group 5 / WBHO

Steelwork Contractor 
and Nominator

Ohlhorst Light 
Building Solutions

Steelwork Contractor Clotan Steel

Cladding Supplier Weber Saint-Gobain
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Joint winner in the Light Steel Frame category
The new Outpatient Day Clinic for 
Mbabane Hospital in Swaziland was a 
joint winner in the Saint-Gobain Light 
Steel Frame category.

One of the judges, John Barnard, 
Director the Southern African Light 
Steel Frame Association, says, “Key to 
the success of the project was meticulous 
planning. The LSF was manufactured in 
Gauteng, 430 km away, and due to site 
constraints, the LSF panels had to be 
delivered exactly in the sequence they 
were required on the site, as any errors 
would result in considerable time delays. 

The architect and client were extremely 
satisfied with the outcome – so successful 
was this project that the next major LSF 
project in Swaziland has already been 
awarded!”

Initially Razorbill presented two dif-
ferent LSF building solutions to the client 
– one was Agrément certified, while the 
other was a rational design to SANS 517 
Light Steel Frame Building. “The benefits 
of opting for the rational design route 
was highlighted to the PA and the client,” 
says Chris Smith Razorbill CEO. “These 
included the speed of construction (an 

imperative under these circumstances), 
site neatness, energy efficiency over the 
lifetime of the building, and a building 
process that would minimise interference 
with patients and ongoing main hospital 
operations.”

The project site had some challenges in 
terms of the topography, site access roads, 
sewage lines, stormwater systems and 
available space on site for the offloading 
and storage of building materials. The 
scope of works included the rolling of 
about 100 tons of 0.8 mm and 1.2 mm 
light steel frame sections in Vereeniging 
and transporting these to Mbabane, the 
erection of all the LSF panels including 
16.5 t of heavy structural steel, the erec-
tion of 2 198 m2 of external cladding and 
7 512 m2 of internal lining comprising 
15 mm thick fire stop and moisture resis-
tant Saint-Gobain gypsum board, and the 
placement of the roof.

This project is another excellent 
example of the benefits of LSFB, 

Outpatient Day Clinic, Mbabane:  
The light steel frame construction of this clinic was so successful that the next major LSF project in Swaziland has already been awarded

KEy PlAyERS  
(Outpatient day Clinic for Mbabane hospital)

Client / Owner / Developer Micro Projects

Architect Ramashka Investment (Pty) Architects and 
Interior Design

Structural Engineer Donnic Engineering

Quantity Surveyor Owen Thindwa & Associates

Project Manager and Nominator Razorbill Properties 127 (Pty) Ltd

Main Contractor Sukabadzele Investments T/A Iceberg Contractors

Steelwork Contractor Razorbill Properties 127 (Pty) Ltd

Structural Steel Detailer Razorbill Holdings (Pty) Ltd

Cladding Supplier 1 Saint-Gobain Gyproc

Cladding Supplier 2 Pelican

Cladding Supplier 3 Everite

Electrical & Mechanical Engineers Mast Consulting Engineers

NOTE
For more  information contact:  

SAISC
+27 11 726 6111

denise@saisc.co.za
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Why nominate a project for 
Steel Awards 2017?

The annual SAISC Steel Awards is by far 
the highlight of the structural steel industry, 
providing a platform to showcase excellence in the 
use of structural steel while connecting with peers, 
clients and other industry stakeholders. Steel Awards 
2017 will be taking place on 13 September 2017, but 
you have to be in it to win it!

Who can nominate a project?

Clients/ Developers, Architects, Main Contractors, 
Project Managers, Structural Engineers, Quantity 
Surveyors, Fabricators, Merchants, Steelwork 
Contractors, Steel Detailers, Cladding Suppliers, 
Cladding Contractors…or any other project team 
members.

Dont miss the 
opportunity to 
showcase 
your project!

Steel Awards 2017 
project entry deadline: 

31 March 2017

For more information on the project entry process
contact Denise Sherman, denise@saisc.co.za or (011) 726 6111

particularly if one considers the advantage 
of being able to construct a substantial 
building right next to a hospital without 
interrupting the daily operation of 
that hospital. If one adds the other 

benefits, such as speed of construction 
and long-term energy efficiency, one 
can understand why LSFB has become 
so popular in South Africa and why 
the PICC (Presidential Infrastructure 

Coordinating Commission) has 
decided to encourage the use of IBTs 
(Innovative Building Technologies) for 
all new hospitals, clinics, schools and 
student  accommodation. 

Outpatient Day Clinic, Mbabane:  
The LSF panels were manufactured in Gauteng, 430 km away, and delivered exactly in the sequence they were required on the site
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Marine Concrete Structures
Design, Durability and Performance
The associated design, performance, 
durability and maintenance of marine 
concrete structures is a rapidly evolving 
and critical area of interest to engineers, 
technologists, technicians and other 
related professionals.

The developments in this area have 
been significant. However, these develop-
ments have not been presented previously 
in a structured format. This book will be 
a useful volume for the relevant practitio-
ners undertaking the design, construction 
and maintenance of marine concrete 
structures, as it provides a concise logical 
analysis of the challenges faced, together 
with solutions that can be employed 
in ensuring the durability of marine 
concrete structures.

The introduction provides a summary 
of the importance of concrete in the ma-
rine environment, and the requirements 
for a durable concrete design. It gives an 
excellent overview of the characteristics 
of the marine environment, exposure 
classes, cement, aggregate and concrete 
uses and types, standards, critical advice 
on material selection, and specifications 
and guidelines for the design of these 
structures. This articulates that the focus 
of the book is on durable marine concrete 

structures, and reflects that the book is 
targeted at the design, construction and 
maintenance aspects, and that it would be 
of use to a wide audience.

The book comprises three parts, pro-
viding a seamless transition from design 
and specifications, to performance and 
properties of concrete, to practical case 
studies on marine concrete and durable 
marine concrete design. This provides the 
fundamental requirements and theory, 
material and concrete requirements, 
and practical methods needed to effect 
durable concrete marine structures, 
thereby enabling the various role players 
on a project to understand the key 
requirements of achieving durable marine 
concrete structures at each phase of the 
works. This will facilitate a better un-
derstanding of the challenges each party 
faces from design, through construction, 
to maintenance on any project, and will 
assist in a better working understanding 
and relationship between the various role 
players on any project.

Part 1 Chapter 2 provides a compre-
hensive summary of the wide range of 
the types of marine structures. Chapter 
3 gives relevant details on the marine 
environment, exposure classes, materials, 

specifications, codes of practice, and the 
design of both reinforced and unrein-
forced concrete structures. It provides 
details on the requirements that need to 
be considered to ensure the design and 
construction of durable marine struc-
tures. It also lays down practical advice 
on the design, together with practical tips 
and suggestions that would be beneficial 
to all parties. Chapter 4 highlights the 
specialised nature of marine concrete 
structures, the importance of quality 
workmanship and construction method-
ologies that should be employed in the 
construction of the works, together with 
useful details on potential pitfalls that 
should be avoided.

Part 2 covers the performance and 
properties of concrete in the marine 
environment. Chapter 5 provides details 
of the types of marine exposure, cement 
performance, and steel corrosion, with 
excellent explanations of the various 
chemical methods of deterioration. 
Chapter 6 covers materials and their 
properties. It outlines the desirable 
properties of marine concrete, binders 
and cements, aggregates, admixtures, al-
ternative reinforcement, mix designs and 
testing in an easy to understand manner. 
Chapter 7 provides further details on the 
marine environment, categorisation of 
exposure environments and interrelated 
factors, the variables to be considered, the 
implications of the codes not always being 
appropriate, together with the impact on 
the structure of the cumulative effect of 
these interrelated factors. These three 
chapters holistically give the reader an 
excellent understanding of the required 
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properties of marine concrete and the 
impact of the marine environment on the 
durability of the concrete.

Part 3 Chapters 8 to 16 details nine 
case studies covering various structures 
in diverse environments encountered in 
different geographical areas from around 
the globe. The case studies provide both 
a practical review of durability require-
ments and various durability analysis 
methods for marine concrete structures, 
challenges experienced, the knowledge 
developed, and shows why each struc-
ture has to be considered individually, 
taking cognisance of local conditions 
and circumstances, to ensure that the 
requisite site conditions are correctly 
analysed and considered. This includes 
guidance on issues such as the environ-
ment, micro climate, tides and splash 
zones, structural design, cement/binder 
 selection, additive type, material selec-
tion, mixing, placing, curing, construc-
tion methodology and post-construction 
monitoring, maintenance and life cycle 
management. In addition, they provide 
the methodologies required to undertake 

analysis and testing for marine concrete, 
as the normally specified tests used 
for land-based concrete structures are 
in adequate in the marine environment. 
These include chloride penetration, 
carbonation, water adsorption testing, 
analysis of concrete deterioration mecha-
nisms, life cycle analysis techniques, 
chloride ingress design models, and 
models for the determination of marine 
structure service life.

Parts 1 and 2, together with the case 
studies in Part 3, provide a logical analysis 
of the challenges faced in ensuring 
durable concrete marine structures. The 
book further provides valuable insight 
into the critical issues that have to be ad-
dressed in any marine concrete structure, 
and provides guidelines on good practices 
to be employed. This will assist the client, 
designer, concrete practitioner and 
contractor in ensuring that the majority 
of the key issues relating to the durability 
and service life of the structure have been 
considered, and that the requisite action 
is taken, where appropriate, to ensure that 
the structure is appropriately designed, 

specified, constructed, and the relevant 
testing is undertaken to confirm that the 
quality of the as-built works meets with 
the desired standards.

The book provides an excellent col-
lation of thought-provoking facts and 
insights into the durability of marine 
concrete structures. It adds significantly 
to the overall understanding of marine 
concrete durability, the potential pitfalls 
and solutions that can be employed to 
ensure the durability of marine concrete 
structures. It further provides useful 
and germane cross references which can 
assist in deepening the understanding of 
particular areas.

This book will be an indispensable 
reference book for clients, engineers, 
designers, contractors and concrete 
technologists involved in designing 
and constructing any type of marine 
concrete structure.

Dr Hylton Macdonald 

C Eng, Pr Eng, Ing P Eur, FSAICE, FSAAE, FICE,  

FAArb, MCSSA, MSPE 

hylton@macdonald�za�com
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The emergence of techno-project managers 
in the consulting engineering business
OVERVIEW
The consulting engineering industry 
comprises a collection of professional 
engineers, architects and scientists who 
are lending integrated services and value-
adding solutions to technical problems for 
their clients. Depending on the type and 
size of a client’s project, the roles of profes-
sionals within consulting firms may range 
from purely technical, to coordinating or 
managerial, or a combination thereof. It is 
therefore essential for such businesses to 
have groups of people who can sell their 
skills and demonstrate the capabilities 
of delivering on time, within budget and 
to agreed client expectations. These are 
vital ingredients for winning client work, 
as well as confidence. To ensure effective 
control of project schedules and financials, 
growing consulting engineering firms are 
motivated to choose dual-management 
functioning, i.e. technical and project 
management. In light of various dual-
functioning impacts, it has become 
important to explore a common platform 
where the skills of the technical leader and 
project manager complement each other. 
This is where we see the rise of techno-
project managers. Our article will discuss 
impacts of dual-management functioning 
on project parameters, demonstrated 
through a qualitative impact evaluation 
survey, and an approach towards creating 
techno-project management environment 
roles and responsibilities, utilisation strate-
gies, and so forth.

INTRODUCTION
The basic business driving force for 
consulting firms (who can be locally or 
internationally owned) remains their 
technical acumen and expertise within 
their domain of work and services. Hence, 
it is essential for such conglomerates to 
have groups of people who can sell and 
demonstrate their expertise effectively. 
This is a vital ingredient for winning 
client work and confidence.

A project is defined as a temporary 
endeavour undertaken to create a unique 
product, service or result.1 The temporary 
nature of projects indicates that they have 
a defined beginning and end. The Project 
Management Institute (2015) reported2 
that only 64% of projects meet their goals, 
with as little as 39% of all projects suc-
ceeding (delivered on time, on budget, and 
with the required features and functions). 
High-performing organisations success-
fully complete 89% of projects, while low 
performers only complete 36% successfully. 
Low performers waste nearly 12 times 
more resources than high-performing 
organisations. The project success rate 
for infrastructure projects is reported 
as low.3 This business brief suggests that 
the traditional technical manager’s role 
can be enhanced to improve project 
success, which will see the emergence of 
techno-project managers. This article aims 
to demonstrate the value add of techno-
project management expertise within 
infrastructure projects, and recommends 
a phased approach for engineering compa-
nies to develop techno-project managers 
within their organisations.

ORGANISATIONAL 
MANAGING FUNCTIONS
There are common attributes in technical 
and project management functions, but to 
a large extent these functions operate in 
different environments and have separate 
roles to play.

Technical managers
Technical managers (or project technical 
leads) are those professionals on projects 
who can offer sustainable engineering 
solutions to technical problems based 
on best engineering practices and 
experiences from similar projects within 
prevailing statutory regulations.

These managers guide and mentor 
their teams, and are aware of various 
design tools and technologies within the 

domain of their expertise. Project tech-
nical leaders are more concerned about 
meeting the technical requirements of a 
project, and through repetitive exposure 
to similar technical challenges, possess 
readily available design concepts and 
approaches. They also prepare technical 
reports and manage their team towards 
completing design tasks while applying 
best international practices.

Project managers
Project managers are project manage-
ment professionals who have overall 
responsibility for the successful initiation, 
planning, design, execution, monitoring, 
controlling and closure of a project. They 
ensure that the project is completed on 
time and within budget, that the project’s 
objectives are met and that everyone 
involved in a project performs their tasks 
effectively.

Project managers oversee that the 
project requirements are correctly under-
stood, that scope is properly defined and 
agreed, that project risks are adequately 
identified and that mitigation plans are 
prepared. In addition, they monitor 
and control the project progress indices 
(scope, budget and schedule), as well as 
utilise resources most efficiently to ensure 
that the desired results are achieved. They 
also ensure that the different interests of 
the various stakeholders are satisfied.

The project manager has a combina-
tion of skills, including an ability to ask 

G E N E R A l

Sandip Shinde Pr Eng, PMP®
Project Manager

Dams and Hydropower
GIBB (Pty) Ltd
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penetrating questions, to identify unstated 
assumptions and to resolve conflicts, as 
well as general management skills.

EFFECT OF DUAL-MANAGEMENT 
FUNCTIONING
To ensure effective control of project 
schedules and financials, growing con-
sulting engineering firms are motivated to 
opt for dual-management functioning, i.e. 
technical and project management. Apart 
from cultural shifts, such an approach 
may impact on the following:

Clients’ confidence
The representatives of consulting engi-
neering firms are expected to have readily 
available solutions and demonstrate their 
expertise regarding the technical, project 
management or project finance aspects 
of a project. To meet these requirements, 
both managing functions (technical 
management and project management) 
have to either walk together for every 
interaction with the client or buy in time 
to provide the information on subject 
matter. However, the prior option is not 
always feasible, and the latter may not be 
approved by the client due to increased 
cost implications.

Decision-making
Due to the interdependence of both 
functions and the different job require-
ments, the decision-making process and 
scheduling become challenging. Decisions 
made in isolation may negatively impact 
either of the functions and/or the project. 
The project manager has to depend on the 
technical manager for technical inputs, 
and vice versa, especially where the 
technical manager requires the project 
manager’s inputs on client requirements, 
design data and project performance 
status reports, etc. It is common that the 
project manager may give in to the client’s 
pressure and commit to deliverables 
without evaluating processing time and 
understanding the current workloads of 
the technical team. To this end, the cli-
ent’s expectations may then not be met.

Superiority conflicts
The job responsibilities and expertise of 
two functions always remain vulnerable 
to conflicts. Project management is more 
of a delivery-deadline-driven function, 
whereas technical management is more 
focused on satisfying the project’s tech-
nical requirements and conforming to 

best engineering practices. Generally, the 
project’s technical leadership has better 
technical appreciation of a project than 
the project managers. However, despite 
of working in a corroborative environ-
ment, conflict situations may arise. The 
deliverable dates proposed by the project 
manager on occasion may, for example, 
prove unrealistic to the technical manager 
and his team.

Team attritions
Inadequate appreciation for the technical 
aspects of a project by the project man-
ager during preparation of the project 
management plan introduces the risk that 
assumptions, design timelines, etc, may 
not remain valid as the project progresses. 
This will not only encroach on the profit 
margins of the project, but will frustrate 
the project team who will be required to 
work under pressure, or to repeat work. 
The uncertainty created in the team could 
result in decreased motivation levels, with 
some team members preferring to move 
to other sectors or search for other oppor-
tunities external to the organisation.

Affordability
For small projects, it becomes unviable to 
incur the costs of both types of managers. 
Also, during lean work flow periods, 
which is a normal trend in the consulting 
business environment, it becomes 
uneconomical for these firms to meet the 
expense of both management functions.

Halo effect
As stated, a project manager’s role is to 
ensure that the project deliverables are 
completed on time and within budget. 
It also includes, but is not limited to, 
monitoring project updates, visiting 
and interacting with clients, making 

project decisions, etc. On the other hand, 
technical managers are required to do 
the desktop work most of the time, and 
are more concerned about meeting the 
project’s technical requirements. These 
cross functions are motivated towards 
job profiles, remunerations, missing their 
own traits, specialisations and limita-
tions. A team member may then decide 
to opt for either side as a carrier path and 
may become victims of the ‘halo effect’ 
(Thorndike 1920).4 (The ‘halo effect’ de-
scribes an error in thinking in which one 
makes specific inferences about a person, 
thing or process, based on a single trait or 
general impression, and this creates a bias 
in future analysis when one has a precon-
ceived notion of prior performance.)

DUAL-MANAGEMENT FUNCTIONING 
IMPACT ASSESSMENT
The qualitative evaluation of the impacts 
on various project parameters (scope, 
time, cost and quality) due to dual organi-
sational functioning is given in Figure 1. 
It is important to note that there are no 
standardised methods for this type of im-
pact assessment. The parameters selected 
to assess the impacts were as follows:

 N Client confidence
 N Decision making
 N Superiority conflicts
 N Team attrition
 N Affordability
 N Halo effect

The impact scale range is set from very 
low (1) to very high (5). The impact assess-
ment was completed by randomly selected 
(n=12) senior and junior managers within 
GIBB (Pty) Ltd. The results of the assess-
ment are presented in Figure 1.

From Figure 1 it is important to note 
that none of the managers rated any 
of the project parameters below three, 

Figure 1: Effect of dual functioning on project parameters
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which strongly indicates that the impact 
of the dual project functions are being 
experienced on a day-to-day basis on the 
projects that are undertaken within GIBB. 
This emphasises the need for a study 
to unpack the impact of technical and 
project management dual functions on 
the different project parameters.

It can be seen from Figure 1 that 
the effect on the various parameters 
discussed above ranges from 3 (moderate) 
to over 4 (high), which implies that 
the managers within GIBB agree that 
there is a moderate to high impact on 
project parameters as a result of the 
dual functions relating to technical and 
project management.

Three project management parameters 
(client’s confident, decision-making 
and superiority conflicts) were rated as 
having very high impacts. Importantly, 
the project parameter of decision-making 
relating to project scope was rated the 
highest by the GIBB managers. The 
implication is that project managers are 
increasingly experiencing project scope 
creep due to the demands of the dual 

project management/technical functions 
of a project. In addition, project managers 
are committing to deliverables without 
evaluating processing time or under-
standing the workload of the technical 
team. To this end, there are risks that the 
client’s expectations will not be met and 
there will be project overspend.

THE EMERGENCE OF THE 
TECHNO-PROJECT MANAGER
In light of various dual functioning im-
pacts, it is pertinent to explore a common 
platform where the skills of the technical 
leader and project manager could comple-
ment each other. This could be achieved 
through creating a techno-project man-
ager environment within the performing 
organisations. In mature companies, the 
strategy could be:

 N to train senior technical project 
leaders, or

 N to develop techno-project managers.

Training senior technical project leaders
In mature organisations, the creation of 
a techno-project management culture 

should require that the senior staff be 
assessed on their competencies, and 
that they are encouraged and trained. 
Generally the senior technical staff of a 
company are good at delivering their do-
main-specific tasks, as well as extending 
general management aspects. However, 
planned and systematic project and pro-
gramme management training can add to 
cost-effective team/sector management. 
Programme management elements to 
be included in the development of these 
seniors include:

 N Basic project management modules, 
which include scheduling, costing and 
team dynamics

 N Contractual elements of projects, spe-
cifically scope creep management and 
management of the client’s changing 
expectations throughout the project’s 
life cycle

 N Programme management, which 
involves multiple projects within a 
department or sector

 N Portfolio management, which em-
powers senior management to manage 
sector level projects.
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Developing a techno-project manager
While developing senior project 
technical leaders, junior technical 
staff should be equally motivated and 
nurtured towards the techno-project 
manager culture. This could be achieved 
in two phases:
1. Encouraging the existing selected staff 

to attain the desired level of technical 
competency, and then

2. Developing them to fulfil the 
techno-project manager function 
through project management training 
interventions.

This should be done carefully, considering 
individuals’ interests, aspirations, profes-
sional attributes and competencies. The 
following will prove handy in developing 
techno-project managers:

 N Defining competency criteria
 N Identification and assessment of the 

candidate
 N Professional training and certification
 N Defining role requirements
 N Utilisation strategy.

Defining competency criteria
Based on the area of services provided, 
the minimum timeframe for achieving 
domain-specific competencies should be 
established so that aspirants are ensured 
to meet the technical competencies of 
the core business. Along with on-the-job 
mentoring and training, candidates 
should be motivated to register with 
relevant professional bodies.

Identification and assessment of candidates
During their growth as technical profes-
sionals, and through analysing interests 
and professional traits, individuals may be 
considered as candidates for the techno-
project manager route or as project 
technical leaders. However, the need to 
achieve technical competency should be 
declared upfront to these individuals.

Towards the end of the mentorship 
period, an individual should be tested to 
establish his/her technical competency, 
followed by an evaluation to check his/her 
aptitude for grooming as a techno-project 
manager. During the selection process it 
is pertinent to ensure that the selection is 
not as a result of the ‘halo effect’.

Professional training and certification
On selection, the individuals should be 
put through requisite project manage-
ment, as well as leadership training 
programmes which should comprise, but 

not be limited to, scope management, 
quality management, risk management, 
time management, cost management and 
team management. During the training 
process they may also be encouraged 
to acquire accreditation equivalent to 
Professional Project Manager (PMP), 
PRINCE, etc. This not only adds value 
to the individual’s competence, but also 
enhances the firm’s marketability.

Defining role requirements
The professional attributes of a techno-
project manager would be a combination 
of technical manager and professional 
project manager. The minimum role 
requirements of a techno-project manager 
are, but should not be limited to, the 
following:

 N Must understand technical and com-
mercial requirements and the environ-
mental impacts of the project.

 N Must delineate project scope of works 
and get this approved by the client.

 N Must make realistic project fees 
estimates.

 N Must develop a realistic and achievable 
project management plan for agreed 
scope of works.

 N Must breakdown scope of works to 
manageable work packages.

 N Must identify skills required to per-
form the work packages and needs for 
the team’s external on-job training.

 N Must develop a deliverable schedule 
and guide the project team on tech-
nical requirements, assumptions, etc.

 N Must have interpersonal, communica-
tion and team management skills.

 N Must get the project technical leader 
to commit to on-time deliverables.

 N Must attend project meetings and 
manage project teams and other 
stakeholders.

 N Must prepare and present project 
status reports to the stakeholders.

 N Must manage and control the project’s 
scope, costs, time, risks and quality.

 N Must ensure proper project close-out.

Utilisation strategy
Based on the experience, nature and 
complexities of the projects handled by 
techno-project managers, the managers 
can be categorised as:

 N Candidate techno-project managers, 
and

 N Senior techno-project managers.
Depending on project size, budget and 
the disciplines involved in a project, a 

utilisation strategy of techno-managers 
may be devised. Small projects may 
be given to a candidate techno-project 
manager who can be mentored by a senior 
project manager. There could also be mul-
tiple techno-project managers involved 
on a project, depending on the disciplines 
involved and the work packages. In such 
a scenario, candidate managers would 
report to the senior. The different levels of 
project managers will allow for leveraging 
of resources within different project 
budget sizes.

Project management is gaining 
momentum within the consulting 
engineering environment. Organisations 
need to embrace project management 
principles and upskill their project engi-
neers to be able to deliver on changing 
client demands. Businesses must continue 
to deliver high-quality technical solutions, 
while at the same time executing suc-
cessful project management.

CONCLUSION
The dual techno-project management 
function is affecting project parameters, 
with the client’s confidence, decision-
making and superiority conflicts being 
rated the highest. Hence, within con-
sulting engineering there is a need to 
create a project management environment 
where technical or domain-specific pro-
ject managers are developed. The client’s 
technical and other project requirements 
must be understood and complemented to 
address client expectations and the risks 
of project scope. It is also essential for a 
firm to develop smooth transformation 
paths for individuals to move from their 
predominately technical function to em-
brace the project management function.

Emerging techno-project managers 
would be well positioned to deliver 
successful projects and instil client confi-
dence. These managers would prove ideal 
branding and marketing choices for the 
firm, and could be competent candidates 
for future leadership positions.
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Excellence, Dedication, Passion –  
keywords for winners
On the following pages readers can learn more about the five exceptional engineering practitioners who were 
the winners in the Individual Awards sub-category at SAICE’s 2016 awards function in October last year.

Engineer of the Year (joint winner) – Danie Brink
A DAMASCUS MOMENT
“When I returned from compulsory 
military training at the end of 1973, I was 
planning to study law at Stellenbosch 
University. However, during the 
December holiday I got a vacation job 
from Sasol to do night shifts in their 
Sasolburg factory. During one sleepless 
night in which I had to take gauge read-
ings, and open and close valves on the 
Synthol Plant, I had a Damascus moment 
and realised that I wanted to become a 
civil engineer and design large structures. 
I eventually became a civil engineer, but 
certainly never designed any large steel or 
concrete structures! At that stage I had no 
idea how wide and fascinating a field civil 
engineering covered.”

Danie started his career at the 
firm of Keeve Steyn and Partners 
in 1978 upon graduating with a BSc 
Eng (Hons). Five years later he joined 
Jones and Wagener Engineering and 
Environmental Consultants.

“Working at Jones and Wagener, I got 
the opportunity to work in waste and 
tailings engineering, and from day one 
I knew that this is what I wanted to do. 
What I enjoyed most is that it is a field 
that covers many disciplines, such as 
geotechnics, hydrology and geohydrology. 
Every new project seems to present its 
own unique facets, with opportunities to 
find unique creative, practical solutions. 
There is an excitement that surrounds 
every new project, which acts as a 
great motivator to the team involved in 
the project.”

S A i C E  A N D  P R O F E S S i O N A l  N E W S
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SOUTHERN AFRICA

Over the years he has worked on numerous challenging 
projects, including designing the water management system 
for the Syferfontein Colliery, and Fine Ash Dams 3, 4 and 5 
for Sasol at its Secunda plant in Mpumalanga. He was also 
involved in the steering committee that assisted with the 
drafting of the Department of Water Affairs and Forestry 
Requirements for Waste Disposal by Landfill set of documents 
which revolutionised waste containment facility design in 
South Africa.

“Throughout the years the tailings industry has been dogged 
by failures of mine tailings facilities, some small failures, but also 
some large failures that led to fatalities and significant environ-
mental damage. Locally, the Merriespruit and Bafokeng failures 
immediately come to mind. Internationally the recent Samarco 
failure in Brazil, which killed 19 people and contaminated 
500 km of river, is still making headlines. These types of events 
are always in the back of the mind of every tailings engineer, and 
we realise, with humility, the enormous professional responsi-
bility associated with our work in this industry.

“I strongly believe that civil engineering has an enormous and 
direct impact on the quality of life and wellbeing of all people, 
probably far more so than any other engineering discipline. With 
that is associated a great responsibility on all of those practising 
as civil engineers.”

SERVING
Having been at the forefront of many of the developments and 
growth of Jones and Wagner, and with his ability to simplify 
technical problems and think out of the box, in 2007 he was ap-
pointed the company’s first CEO.

He strongly believes that improved education and providing 
people with opportunities are vital to the future of the country 
and the empowerment of its people. He was instrumental in 
setting up the South African Youth into Engineering Programme 
(SAYEP) almost a decade ago with Dr Dudu Mkhize, and 
remains actively involved in its activities. It is thanks to his and 
Dudu’s significant and enthusiastic involvement with SAYEP that 
over 200 young school leavers have been assisted in their pursuit 
of entering and eventually excelling in their tertiary education. 
(SAYEP identifies impoverished black students with academic 
potential, places them in engineering studies at suitable universi-
ties and provides holistic support to the students throughout 
their engineering studies.)

In 2014 he stepped down as CEO of Jones and Wagener. 
He has remained a technical director and works on many 
projects, with junior staff directly reporting to him, as he is 
passionate about bringing young blood into the company and 
challenging them to develop their own personal expertise under 
experienced mentoring.

FAMILY LIFE
He is married to Marieta and they have a son and daughter, 
Andries and Jeanne, and are also proud grandparents of three 
grandchildren. “We love our family holidays in Natures Valley, 
and I am a keen amateur photographer with a special interest in 
wildlife and bird photography. When the opportunity arises the 
family also enjoys fly-fishing in the Dullstroom area. As a proud 
Stellenbosch alumnus, where I was introduced to the pleasures 
of Tassies, I am a keen collector (and consumer) of our excellent 
Cape wines!”
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Engineer of the Year (joint winner) – Danie Badenhorst
During his career Danie has undertaken more than 30 dam 
safety evaluations and has been involved in the design and 
rehabilitation of more than 120 dams (with different levels of 
responsibility) in a career-long dedication to improving the safety 
of dams through better design and construction techniques. He 
has worked on some of South Africa’s largest dam engineering 
projects where his leadership and project management skills 
have brought innovation to and mitigated challenges in projects. 
His knowledge and experience in the dam design and water 
resources sector is boundless, yet he is not driven by recognition 
for his achievements. Danie contends, “If a project is successfully 
finalised and people are served by it, the many good returns 
achieved provide the necessary motivation.” With his quiet 
strength, willingness to go the extra mile, and gusto – no matter 
his role – he has trained professionals involved in the dam design 
and rehabilitation sector, in addition to mentoring and training 
young engineers, not only in technical aspects, but in work 
ethics and leadership skills. In all this he operates humbly yet 
passionately and positively, encouraging excellence and a good 
work-life balance.

STARTING OFF
In 1976 Danie graduated with a BSc Engineering degree from 
the University of Pretoria, thanks to a Department of Water 
Affairs bursary to study civil engineering. Upon graduation he 
worked for the Department under mentors like Heinrich Elges, 
Claus Triebel and Dr Paul Roberts who assisted in helping the 
civil engineering seed to grow. Challenging projects were also 
the reason for creating a taste for civil engineering. For example, 
during the 1980s he had the opportunity to have a design rate of 
three dams a year.

It was this early work on large projects that saw him gain the 
professional experience needed, and he was soon promoted to 
design engineer at the height of South Africa’s dam development 
period, which further honed his skills. He says, “One challenging 
project with the Department of Water Affairs in the 1980s 
was with Eskom – constructing the Grootdraai Augmentation 
Emergency Scheme (seven weirs and pump stations in the Vaal 
River) within limited time, in order to revert the Vaal River from 
the Vaal Dam to the Grootdraai Dam to prevent a disaster of not 
having water for power generation in South Africa. This was done 
without sufficient time for design, as would be the case under 
normal circumstances. The designs were therefore done on site, 
and the drawings and design reports were prepared after the 
project had been completed successfully.”

It was also during this period, under the mentorship of 
the late Dr Albert Rooseboom, that he earned his Master’s in 
Engineering, which further helped develop his affinity for work 
related to dam engineering. This securely set him on the road 
towards major water resources and hydropower development.

Later promoted to Deputy Chief Engineer in the Department 
of Water Affairs’ Dam Safety Office, Danie was part of the team 
who developed the legislation and requirements for dam safety 
inspections for Category I, II and III dams in South Africa. As 
such, Danie was one of the earliest engineers to be registered as 
an Approved Professional Person (APP) for the design and evalu-
ation of Category II and III dams.

In 1987 Danie moved to BKS (now AECOM), where he is cur-
rently Executive: Dams and Hydropower Lead, Africa.

FURTHER CONTRIBUTIONS
Danie’s uncompromising approach to ensuring that the prin-
ciples of the profession are not underestimated is showcased 
in his involvement with the Engineering Council of South 
Africa (member of the Dams Committee), the South African 
National Committee on Large Dams (SANCOLD – Danie is its 
Chairman for a second term), the International Commission on 
Large Dams (ICOLD – Technical Committee for the drafting 
of ICOLD Bulletins on Embankment Dams) and SAICE (in-
strumental in creating an affiliation between SANCOLD and 
the Institution). These are just some of his many contributions 
to these spheres, which over the years have been testimony 
to his dedication to growing the engineering profession and 
placing South Africa on the map in terms of engineering 
best practice. The cherry on the cake was being part of the 
organising committee for the successful 84th ICOLD Annual 
Meeting and Symposium in 2016. In his own words: “I’ve been 
privileged over the years to develop and share dam engineering 
experience through SANCOLD, and I want to thank everybody 
for working together to achieve recognition for South African 
engineers globally. We never have to stand back; in many ways 
we are more innovative and capable than our colleagues in the 
rest of the world!”

FAMILY AND HOBBIES
Danie is married to Hettie, and together they have four children 
– Marie, Jaco, Albert and Barend. In his spare time he can often 
be found attending to his bonsai tree collection.
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Technologist of the Year – Chiedza Mnguni
AN EARLY DETERMINED START
It was at the age of only 22 that Chiedza 
was promoted to associate level at 
Nyeleti Consulting, becoming the 
youngest member of its management 
team – confirmation of a hard-working, 
self-motivated and determined character 
who never shies from a challenge.

Born in 1984, by her twenties, and 
through working and studying part-
time (while being a mother, too), she 
had obtained her National Diploma 
in Civil Engineering, BTech Degree in 
Urban Engineering, BSc Honours in 
Transportation Planning, and an MBA. 
“Doing all this at once was difficult, but 
with the support and assistance from 
colleagues and family one learns how 
to juggle work-life balance. I consider 
these achievements to be some of my 
biggest successes.”

PROJECTS
“I was drawn to civil engineering because 
my mother worked at the Vaal University 
of Technology at the time. Engineering 
was their best faculty, and civil engi-
neering seemed the most suitable choice 
for me within the field. As I started 
working and completed my studies, I 
realised that civil engineering has a very 
versatile range of possibilities.”

Chiedza has been involved in a 
number of diverse projects in her career, 
out of which she has developed a specific 
passion for municipal services. “Working 
on different types of projects, I started to 
enjoy the water field more, especially rural 
water supply. I believe that the impact 
clean water and dignified sanitation has 
on a community is immeasurable.” One 
memorable project was designing rural 
water supply for 20 villages in the Vhembe 
district of Limpopo, which provided the 
community with potable water in close 
proximity to their homes.

However, her contributions have not 
come without their challenges. Having 
recently completed her MBA dissertation 
focusing on female civil engineers in 
Gauteng, specifically the challenges of 
retention in consulting firms, she says, 
“Being a young female in the industry 
is a challenge on its own, and since I 
started working at the age of 19 I’ve 
tended to be the youngest professional 
at meetings. This has always required 

me to work harder to be noticed or 
taken seriously, more so as a woman in 
a male-dominated industry. Often this 
male-dominated industry presents a work 
environment that is neither supportive 
nor motivational for female engineers, 
making it difficult to attract and retain 
young women in civil engineering careers. 
The limited number of female engineering 
mentors is also a cause for concern in an 
already skills-short engineering sector.” 
As such Chiedza has taken an interest 
in the development of females in civil 
engineering firms, and appeals to leaders 
in the industry to work harder to attract 
and retain women.

Whenever she can, she helps, moti-
vates and encourages those around her to 
work hard and achieve their dreams. At 
Nyeleti Consulting she assists her peers 
in preparing ECSA registration reports 

and hosts lunch-time lectures for young 
technicians and technologists.

She has also worked with SABC 2 on 
its 48 Hours educational TV programme 
(which is designed to bring the world of 
careers to young South Africans), showing 
a school learner what it takes to work in 
the civil engineering field.

Involved, too, in the non-profit 
organisation Rebecca’s Well, she has given 
motivational talks to the women there 
who have suffered hardships and been 
through abusive relationships.

DOWN TIME
Easy-going weekends are spent with her 
two girls, Sihle (8) and Busi (6), playing 
board games, having braais, watching 
movies, and generally chilling after a 
tough week of meeting targets, goals 
and deadlines.
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Young Engineer of the Year – Dr Gabrielle Wojtowitz

WORKING HARD
Gabi strongly believes that civil engineers positively influence 
lives and can make a meaningful difference to ensuring a 
sustainable future for our planet. To this end, this determined 
geotechnical engineer holds a PhD from the University of 
Southampton, UK, and cum laude BEng (Hons) and BEng civil 
engineering degrees from the University of Pretoria. She is 
actively involved in SAICE’s Geotechnical Division committee, 
and is its representative on the SABS TC60 Committee for 
SANS 10400. She is also fervently committed to sharing her 
knowledge, being keenly involved as an external examiner for the 
Universities of Pretoria and Cape Town, and an invited lecturer 
at the University of Cape Town as part of the Master’s degree 
programme. Her commitment extends to mentoring, and intro-
ducing and promoting civil engineering to small children, young 
girls and aspiring youth, as well as being involved in community-
related projects. She has also published a number of papers.

Although the daughter of a civil engineer, it was the combina-
tion of technical knowledge (maths and science) with innovation 
and creative problem solving that drew her to the field. “Every 
project is different, with new challenges, so one’s career can 
never get monotonous or boring. In particular, geotechnical 
engineering allows one to work with most disciplines and has 
a combination of office and site work.” This, and being involved 
in iconic projects such as the Dubai Creek Harbour tower – the 
next tallest building in the world – is her motivation.

The notion of “love what you do, if not, make a change” saw 
her pursue a PhD after working in the transportation field. There 
were many trying times while completing it, including entering 
the job market in the UK during the early recession years, but, “It 
was an amazing experience! A PhD is not only about research. One 
learns valuable life skills such as self-motivation, self-management 

and self-determination. I also met my future husband the first 
weekend I arrived in the UK, who I coincidentally found also to 
be a civil engineer.”

FINDING A BALANCE
After working for Buro Happold, UK, she returned to South 
Africa in 2012 to join Aurecon’s ground engineering team. Here 
her creatively innovative problem-solving capability, which sees 
her thrive on understanding the intricacies of a problem before 
developing a solution, has come to the fore in a unique technical 
strength – advanced numerical modelling, which she employs 
extensively on projects to understand the soil-structure interac-
tion and the mechanisms governing a design. This has led to her 
leading the Modelling Forum at Aurecon in the ground engi-
neering team, which she uses as a platform to develop numerical 
modelling skills, transfer knowledge and train junior engineers 
within the team.

In addition, Gabi has a keen interest in renewable energy and 
in finding solutions for a low carbon future, which has seen her 
develop into a recognised lead in Aurecon in the field of geotech-
nics for wind farms.

“I would not be the engineer I am today without the lessons 
and knowledge I have learnt from the experienced and innovative 
leaders in the industry I have worked under and been mentored 
by. I actively sought to learn as much as I could from them, and 
still do, and am truly grateful for their guidance.”

The successes and awards so far have been many, including 
being awarded the SAICE and CESA Aon Young Engineer of 
the Year awards in the same year, as well as the prestigious 
Cooling Prize in 2011 awarded by the British Geotechnical 
Association (BGA) in the United Kingdom. But, as a wife and 
mother of two boys, tackling work, life and family balance has 
had its challenges. “As a working mother you suddenly have 
a new important role that is added to your life – you are split 
between pursuing your career and being a great mother (always 
there for your kids). You can’t do both completely. I struggled 
initially to find a  balance, and at each stage a new challenge 
presents itself. Aurecon has been completely supportive, 
though, enabling me to work a flexi structure with core hours. 
This system has  empowered me to pursue my career (within 
limits – I do sometimes have to hold back and stop overloading 
myself). It all comes with choices, and you need to know what 
is important to yourself. I also could not cope without my mom 
and husband’s support.”

UNWINDING
An avid runner when given the chance by her two busy little 
boys, Gabi also does yoga for ‘me time’ once a week, loves 
travelling and reading, and with a newly built home, is enjoying 
exploring gardening as a hobby.

Her advice to other young engineers: “Never stop learning 
and developing. Get good mentors who are interested in you and 
your career. Give back, and mentor and inspire your juniors. For 
working moms, try and have ‘me time’ once a week – it’s impor-
tant for your personal wellbeing and sanity! I believe that we 
open ourselves up to opportunities by being passionate in what 
we do and being involved. I love what I do and I think that’s key.”
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Young Technologist of the Year – Maanda Mutheiwana
GIVING BACK
“I grew up in an impoverished community 
in rural Venda where there were no civil 
engineers or scientists who we could look 
up to. We were poor, but rich inside with 
all the qualities that make us human and 
able to carry on with our lives.

“As kids we did not have toys, but we 
made them for ourselves – cars, telephone 
communication lines from empty cans, 
wires and string, etc. From this young age 
I was always interested in structures and 
combinations of materials. This interest 
in structural engineering grew to be a 
career choice.

“I want my career to bring about the 
change that I want to see in the world, 
change that will have a positive impact 
on our country, and that will deliver 
basic needs to our people – water, roads 
infrastructure and job creation.”

These are just some of the forces 
which have driven this 32-year-old civil 
engineering technologist, and seen him 
return to his rural Venda community to 
initiate many roads and infrastructure 
improvement projects, including re-
building a church that had been severely 
damaged by a storm, thereby creating 
an awareness of civil engineering, not 
only in the community in general, but 
particularly amongst the village school 
children. An inspiring, passionate role 
model, Maanda is taking his career 
further by studying towards a PhD in 
Engineering Management, focusing 
on human settlement infrastructure 
develop ment and social economics.

QUIETLY GETTING THE JOB DONE
Maanda now runs his own successful 
civil engineering consulting company, 
MEM Consulting (focusing on civil 
infrastructure development services and 
project management), but it all started 
with obtaining a BTech degree in civil 
engineering, followed by a Master’s. 
“One of the biggest challenges in my 
career was getting access to higher 
education, because my parents couldn’t 
afford it. It was thanks to a study bursary 
from the Construction Education 
and Training Authority (CETA) that I 
got an opportunity to enrol as a civil 
engineering  student.”

His further education greatly advanced 
his career from a trainee technician at 

the Flow Process Research Centre, to 
design engineer and technical director 
at G&C Consulting Engineers, from 
where he went on to become a project 
engineer at Eskom. In 2014 he started his 
own consultancy.

“I will always be indebted to my 
mother and my late father, my wife 
(Vision) and my two sisters for their emo-
tional and financial support, especially my 
mom who, as a widow, raised us single-
handedly. Her unfailing love, patience and 
tenderness moulded me into the person 
I am.”

PROFESSIONAL INVOLVEMENT
Maanda serves on various committees – 
the Engineering Council of South Africa 
(Technologist Registration Committee), 
National Home Builders Registration 

Council (Council Member and member 
of its Disciplinary Committee), and the 
Housing Development Agency (Board 
Member and chairman of the Project 
Investment Committee). Through his 
involvement in these and other profes-
sional bodies he continually fosters and 
promotes the practice and development of 
excellence in civil engineering, especially 
among young technologists.

OTHER INTERESTS
Despite always being busy, he managed to 
obtain his private pilot’s licence for heli-
copters, and, in what spare time he has, he 
enjoys playing chess, fishing and going on 
game drives.

Compiled by Rebekka Wellmanns 

rwellmanns@gmail�com 
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Young Members’ Pages
Think more.

Be more.

Thought Campaign

What constitutes a  
good civil engineer?

INTRODUCTION
In order to answer the question of what 
constitutes a good civil engineer we 
should first examine the question of what 
a civil engineer is and what he or she does.

Put very simply, civil engineering 
is the profession of applying scientific 
principles to the design, construction and 
management of physical things that affect 
our quality of life, such as roads, bridges, 
buildings, dams, water treatment works, 
traffic congestion, drinking water, energy 
needs, and a host of other things.

Secondly, by implication I am refer-
ring to a professional civil engineer. The 
professional approach characterises civil 
engineering as a learned calling, requiring 
advanced knowledge, understanding and 
abilities gained from intensive and spe-
cialised education, training and practical 
experience.

There are seven major interrelated 
branches of civil engineering – structural, 
environmental, geotechnical, water, 
transportation, construction, and urban 
and community planning engineering. 
Professional engineers are expected to 
limit their activities to their areas of 
specific knowledge and experience, and 
to maintain and grow that competence 
throughout their careers.

Having set the background, let us look 
at what constitutes good engineering.

WHAT DO WE WANT IN AN ENGINEER?
To answer this question it is essential to 
recognise that there is more to engineering 
than mere engineering. There are many, 
of whom I am one, who believe that engi-
neering is more of an art than a science, 
and that good engineers have a ‘feel’ for 
what is right in a design or construction 
project, despite what a computer pro-
gramme might yield. During my career, 
mainly in the field of transportation, I 
have seen many persons who, for example, 
in aligning and designing a road whilst 
following the design guidelines precisely, 
end up with a clumsy design. Others, 
however, who possess the art can, through 
a judicious integration of horizontal and 
vertical curvature, create a natural and 
flowing earthworks design, with good ac-
cess management, ending up with a totally 
different product, which at the same time 
incorporates the ‘forgiving highway’ char-
acteristics from a safety point of view.

The same applies for the design of 
bridges and their integration into the road 
system. It has been said that, “If a bridge 
looks right, it is right”, meaning that the 
sizing, spacing and number of spans and 
piers will, to an experienced structural 
engineer, immediately give an idea of the 
utility and soundness of the bridge.

The art of engineering applies similarly 
to pavement design. In this case, whilst 

design guidelines need to be followed, it 
is important to ‘blend’ the available mate-
rials into the most appropriate design, and 
not just adopt a ‘recipe’ design.

There are examples of this art of 
engineering in other branches of civil 
engineering as well, but the point to be 
emphasised is that it only comes from 
exposure to good practice, and less expe-
rienced engineers need to be encouraged 
to seek it.

SOME OTHER DESIRABLE ATTRIBUTES
Listed below are some attributes which I 
consider essential in a professional engi-
neer, and which we should always strive to 
maintain:

Integrity
This is probably the most important at-
tribute of all for a professional engineer, 
and not just because the Engineering 
Profession Act requires registered persons 
to exhibit this trait – it is a basic tenet 
of life.

Political and public awareness
As mentioned above, engineers serve 
the public and it is essential that they are 
aware of what is going on around them. 
This awareness of the needs of the man or 
woman in the street is sometimes quoted 
as the reason why female engineers are 
better and more sympathetic transporta-
tion planners than men. A very minor, but 
important example of the need to be aware 
of public needs is that, whilst textbooks 
will not mention it, in the African culture 
the roads to the burial grounds are an 

SAICE veteran, Dr Malcolm Mitchell, who is a highly respected 
transportation engineer, offers some sound advice to young 
engineers in this short article, the first of two.

Dr Malcolm Mitchell
SAICE Senior Fellow

Mitchell Consultancy
mally2@vodamail.co.za
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essential element in public transport plan-
ning. Such peripheral thinking and aware-
ness is essential in good engineers.

Technical awareness and competence
It goes without saying that a good 
engineer will ensure that he or she is, and 
continually remains, technically compe-
tent and aware of developments in his/her 
field of expertise. As an example, before 
the advent in this country of incremental 
launching for bridge decks, the alignment 
of the then termed Natal South Coast 
road was changed from the low-level route 
to the current high-level route because 
of the development of this incremental 
launching technique overseas. In a similar 
way the technique was instrumental in 
determining the current Mariannhill Toll 
Plaza alignment section of the N3 from 
one north of the existing road.

Creativity and ingenuity
Creativity, imagination, ingenuity, 
resourcefulness, inventiveness, brilliance 
and many other similar terms are all the 
prerogative of humans by which they 
use what already exists and change it in 
unpredictable ways. Engineering creativity 

is considered to be beyond ordinary logical 
thinking, because it brings about a desir-
able enlargement of human experience 
by going outside of the usual engineering 
procedures. However it does not comprise 
unlimited freedom in thought, since it does 
have some constraints and should not be 
in complete disagreement with ordinary 
thinking. Eventually the creative idea will 
form part of the body of ordinary ideas and 
become accepted by the majority.

Ability to communicate
Because engineers work with people on 
projects for people it is essential that 
they have the ability to communicate, so 
that the necessary information can be 
transferred. It is essential to note also that 
communication is a two-way process.

Environmental sensitivity
This attribute is essential for a good engi-
neer in an era when the sustainability of 
projects is assuming great importance.

A distaste of mediocrity
Engineers should never accept what is 
mediocre, but should at all times strive for 
excellence in all their activities.

A CLOSING WORD
To close, herewith some engineering 
truisms which I have acquired during 
my career:

 N There are no right answers in engi-
neering – it is all about probability.

 N Engineering is all about getting things 
done.

 N Always think through what you are 
trying to achieve before getting down 
to doing it.

 N Clients and contractors win together – 
or lose together.

 N In large projects all important decisions 
are made during the first 12 months of 
strategising or policy determination.

 N To look into the future we must know 
where we come from.

 N Transport is politics. 

It goes without saying that a 

good engineer will ensure that 

he or she is, and continually 

remains, technically competent 

and aware of developments in 

his/her field of expertise.
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SAICE Training Calendar 2017
Course Name Course dates location CPd Accreditation 

Number
Course 

Presenter Contact

GCC 2015 (Third Edition)

20–21 April 2017 Cape Town

SAICEcon16/01869/19 Benti Czanik cheryl-lee@saice.org.za

15–16 May 2017 Durban

18–19 May 2017 Pietermaritzburg

19–20 June 2017 Port Elizabeth

22–23 June 2017 East London

17–18 July 2017 Pretoria

20–21 July 2017 Polokwane

7–8 September 2017 Midrand

18–19 September 2017 Bloemfontein

9–10 October 2017 Kimberley

GCC 2015 and GCC 

2010 Differences

7 April 2017 Midrand

SAICEcon16/01890/19 Benti Czanik dawn@saice.org.za16 August 2017 Durban

18 October 2017 Cape Town

Project Management of 

Construction Projects

20–21 July 2017 Midrand
SAICEcon15/01754/18 Neville Gurry cheryl-lee@saice.org.za

9–10 October 2017 Cape Town

Technical Report Writing

20–21 April 2017 Cape Town

SAICEbus15/01751/18 Les Wiggill cheryl-lee@saice.org.za

29–30 May 2017 East London

31 May–1 June 2017 Port Elizabeth

22–23 May 2017 Polokwane

26–27 June 2017 Nelspruit

27–28 July 2017 Durban

3–4 August 2017 Bloemfontein

28–29 September 2017 Midrand

Structural Steel Design to 
SANS 10162-1-2005

14 August 2017 Durban

SAICEstr15/01726/18 Greg Parrott cheryl-lee@saice.org.za28 September 2017 Midrand

23 October 2017 Cape Town

Reinforced 
Concrete Design to 
SANS 10100-1-2000

15 August 2017 Durban

SAICEstr15/01727/18 Greg Parrott cheryl-lee@saice.org.za29 September 2017 Midrand

24 October 2017 Cape Town

Practical Geometric 

Design

5–9 June 2017 Cape Town
SAICEtr16/01954/19 Tom Mckune dawn@saice.org.za

6–10 November 2017 Midrand

Business Finances 

for Built Environment 

Professionals

8–9 June 2017 Midrand
SAICEfin15/01617/18 Wolf Weidemann dawn@saice.org.za

9–10 November 2017 Midrand

Handling Projects in a 

Consulting Engineer’s 

Practice

5–6 June 2017 Midrand
SAICEproj15/01618/18 Wolf Weidemann dawn@saice.org.za

6–7 November 2017 Midrand

Leadership and 

Management Principles 

and Practice in 

Engineering

16–17 August 2017 Midrand SAICEbus15/01784/18 David Ramsay dawn@saice.org.za
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SAICE Training Calendar 2017
Course Name Course dates location CPd Accreditation 

Number
Course 

Presenter Contact

Leadership and 

Project Management in 

Engineering

6–7 September 2017 Durban
SAICEbus16/01950/19 David Ramsay dawn@saice.org.za

4–5 October 2017 Cape Town

Water Law of South 

Africa

9–10 May 2017 Durban

SAICEwat16/01955/19
Hubert 

Thompson
dawn@saice.org.za25–26 July 2017 Cape Town

19–20 September 2017 Midrand

The Legal Process 

Dealing with 

Construction Disputes

30–31 May 2017 Port Elizabeth

SAICEcon16/01956/19      

SACPCMP/CPD/15/010    

Hubert 

Thompson
dawn@saice.org.za

1–2 August 2017 Midrand

15–16 August 2017 Cape Town

5–6 September 2017 Durban

7–8 November 2017 Bloemfontein

Earthmoving Equipment, 

Technology and 

Management for 

Civil Engineering and 

Infrastructure Projects

17–19 May 2017 Port Elizabeth

SAICEcon15/01840/18
Prof Zvi 

Borowitsh
dawn@saice.org.za

25–27 October 2017 Midrand

Sanitary Drainage 

Systems for Buildings

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

10 October 2017 Midrand

Claims Cast in Concrete 15–16 May 2017 Midrand SAICEcon15/01759/18 Bruce Raath cheryl-lee@saice.org.za

Durability and Repairs of 

Concrete Structures
14–15 August 2017 Midrand SAICEcon15/01757/18 Bruce Raath cheryl-lee@saice.org.za

SAICE / South African Road Federation (SARF)
Asphalt: An Overview of 

Best Practice

30–31 May 2017 Gauteng SAICEtr15/01806/18      

SARF15/5001/18
J Onraet

sybul@sarf.org.za / 

tshidi@sarf.org.za19–20 September 2017 Polokwane

Assessment and 

Analysis of Test Data

4–5 July 2017 Bloemfontein SAICEtr15/01805/18     

SARF14/0001/17
R Berkers

sybul@sarf.org.za / 

tshidi@sarf.org.za5–6 October 2017 Cape Town

Stormwater Drainage 22–26 May 2017 Durban
SAICEtr15/01808/18

SARF12/0107/15

C Brooker

Matt Braune
Alaster Goyns

sybul@sarf.org.za / 

tshidi@sarf.org.za

Concrete Road Design 

and Construction

26 July 2017 Cape Town

SAICEtr15/01802/18

CSSA-N-2013-08

B Perrie

Dr P Strauss

sybul@sarf.org.za / 

tshidi@sarf.org.za
30 August 2017 Durban

12 September 2017 Midrand

SAICE / Mentoring 4 Success
One-day Workshop 

– Foundations in 

Structured Mentoring in 

the Workplace

13 June 2017 Gauteng

SAICEbus16/01894/19
Philip Marsh / 

Celestine Jeftha
info@m4s.co.za

12 September 2017 Gauteng

Mentors Masterclass 

in Engineering and 

Construction

13–14 June 2017 Gauteng
SAICEcon14/01675/17

Philip Marsh / 

Celestine Jeftha
info@m4s.co.za

12–13 September 2017 Gauteng
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If you would like to discuss any topics that you feel are relevant to SAICE 
members, scan the QR code alongside to access SAICE’s blog.

Candidate Academy
Course Name Course dates location CPd Accreditation 

Number
Course 

Presenter Contact

Road to Registration for 

Candidate Engineers, 

Technologists and 

Technicians

6 June 2017 Midrand

CESA-861-05/2019 Allyson Lawless lizelle@ally.co.za
22 June 2017 Upington

24 July 2017 Durban

12 September 2017 Midrand

Pressure Pipeline and 

Pump Station Design 

and Specification – a 

Practical Overview

25–26 May 2017 Midrand

CESA-872-05/2019 Dup van Renen lizelle@ally.co.za20–21 September 2017 Cape Town

11–12 October 2017 Midrand

Getting Acquainted with 

Geosynthetics in Soil 

Reinforcement

16–18 May 2017 Midrand SAICEgeo14/1627/17 Edoardo Zannoni lizelle@ally.co.za

Road to Registration for 

Mature Candidates

31 May 2017 Durban

CESA-948-11/2019
Peter Coetzee 

Stewart Gibson
lizelle@ally.co.za

27 July 2017 Midrand

20 September 2017 Cape Town

2 November 2017 Durban

23 November 2017 Midrand

Getting Acquainted with 

Road Construction and 

Maintenance 

24–25 July 2017 Midrand CESA-870-05/2019 Theuns Eloff lizelle@ally.co.za

Road to Registration for 

Mentors, Supervisors and 

HR Practitioners

23 May 2017 Midrand CESA-862-05/2019 Allyson Lawless lizelle@ally.co.za

Getting Acquainted with 

General Conditions of 

Contract for Construction 

Works (GCC 2015)

8–9 June 2017 Midrand

CESA-873-05/2019 Theuns Eloff lizelle@ally.co.za
3–4 August 2017 Cape Town

14–15 August 2017 Durban

23–24 October 2017 Midrand

Getting Acquainted with 

Sewer Design

13–14 June 2017 Midrand

CESA-871-05/2019 Peter Coetzee lizelle@ally.co.za6–7 September 2017 Cape Town

21–22 November 2017 Durban

Getting Acquainted 

with Basic Contract 

Administration and 

Quality Control

17–18 August 2017 Midrand CESA-864-05/2019 Theuns Eloff lizelle@ally.co.za

In-house courses are available. To arrange, please contact: 

Cheryl-Lee Williams (cheryl-lee@saice.org.za) or Dawn Hermanus (dawn@saice.org.za) on 011 805 5947.

For Candidate Academy in-house courses, please contact: 

Dawn Hermanus (dawn@saice.org.za) on 011 805 5947 or Lizélle du Preez (lizelle@ally.co.za) on 011 476 4100.
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