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One app to rule the world
If we were offered a pill to be taken every 
day that would cure all ills, I imagine 
everyone would take it! Well, almost 
everyone, since there are always sceptics 
who will baulk at the offer. But if I tell you 
that you must also walk 5 or 10 or 15 km a 
day to achieve that goal, the numbers will 
plummet, probably dramatically, since we 
choose the maximum benefit for the least 
effort – after all the effort is immediate 
and the benefit is not!

This imaginary pill may not be so far 
away. Modern technology is changing 
our lives at an ever increasing rate, but 
not all to our benefit. In the pursuit of 
health, wealth and happiness there are 
many technologies which are challenging 
the status quo. To pick two, Robotics and 
Artificial Intelligence are becoming better 
at many jobs than humans are. We will 
need to be smart and agile to stay ahead 
of the prospect of being replaced by a 
computer. Fortunately the good news is 
that civil engineering is far down the list 
of replaceable jobs – but what do we do for 
the next generation?

One hope for the future lies in 
STEM (science, technology, engineering, 
maths) careers. Perhaps the challenge 
South Africa faces is more than staying 
ahead of the computer. We need to see 
this as a scenario where every country 
is going to look after its own interests 
first. Unfortunately South Africa’s track 
record in maths and science is abysmal, 
and getting worse. The best intentions of 
the World Economic Forum to normalise 
the inequalities in the world are not 
going to happen. Fortunately we have a 

tool available in the very medium that is 
causing the problem in the first place!

Online Learning is the key, and the 
Khan Academy is the best option South 
Africa has. The Khan Academy is a free 
resource – it is a non-profit educational 
organisation created in 2008 by Salman 
Khan with the goal of creating a set of 
online tools that would help educate stu-
dents. The organisation produces short 
lessons in the form of YouTube videos. 
Its website also includes supplementary 
practice exercises and materials for 
educators. This broad-ranging education 
application is supported by the Gates 
Foundation and a host of other bene-
factors, and has now been adopted by the 
Department of Basic Education (DBE) as 
the medium of choice to supplement the 
learning experience throughout South 
Africa. Amongst the 5 000 videos avail-
able is the entire DBE school curriculum 
in maths and science, also now translated 
into isiZulu and  isiXhosa. The concept 
was used by 59  million users around 
the world last year in 190 countries, 
including 140 000 teachers who benefited 
in many ways. 

How can we help?
Well, the first step is to become a disciple. 
Go to Google or YouTube and search 
for Let’s use video to reinvent education. 
Watch the TED Talk video given by 
Salman Khan. Load the Khan Academy 
app onto your phone, tablet, laptop or PC, 
and once you see what it can do for you, 
for your children and for South Africa, 
send me an email with your name and 
particulars so that I can add you to the 
growing group of SAICE members who 
are getting involved in this initiative.

My ambition is to see each Branch 
of SAICE becoming an advocate for 
change – to reach out to the matric 
classes in their regions and to show them 
how they can change their lives. We 
are 12 000 civil engineers – we only need 
to reach 1 000 schools to revolutionise 
STEM in South Africa.

How is that for a New Year’s resolution? 

Brian Downie

SAICE President 2019
brian@saice.org.za

Invest 20 minutes in watching this talk – it will 
change your views on the future of education – then 

load the Khan Academy app on your smartphone.

https://youtu.be/DC58z4N0IWw

Queen Galadriel: Even the 
smallest person can change the 
course of the future. 

Gandalf: All we have to decide is 
what to do with the time that is 
given us.

The Fellowship of the Ring – JRR Tolkien

http://www.lafarge.co.za
https://www.khanacademy.org/
https://youtu.be/DC58z4N0IWw
https://youtu.be/DC58z4N0IWw
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ON THE COVER
The reliable TRM piling system has an 
internationally proven track record of over 
35 years. Corrosion resistance is guaranteed 
for up to 100 years of structural service 
life, and the system is backed by both a 
€10 million product indemnity insurance 
and R20 million professional indemnity 
cover, offering total peace of mind. FROM THE PRESIDENT’S DESK
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THE TRM PILING SYSTEM
During the past seven years the TRM 
piling system has become increasingly 
trusted throughout South Africa and 
around the African continent as being 
designed & built to last. Many clients con-
tinue to find the dependable TRM piling 
system attractive because:

 N it provides cost-effective, fast, durable 
and safe deep foundations solutions for 
a full range of project types; and

 N the total time and cost savings for the 
combined piling and sub-structure 
works package (i.e. to get a customer’s 
project rapidly and efficiently “out of 
the ground”) are significant, due to 
reduced pilecap dimensions and sleek 
integration between piling and pilecap 
activities, with pile head trimming 
automatically included within the 
TRM piling scope of works.

In addition to being a safe, modern piling 
system requiring reduced manpower, the 
TRM piling system:

 N is versatile (plant can be adapted when 
differing soil conditions are unexpect-
edly encountered);

 N is compact (lighter, low-headroom 
plant means reduced platform prepa-
ration time and cost);

 N causes minimal vibration (avoids causing 
damage to existing structures); and

 N is environmentally friendly (ductile iron 
pile materials are made from recycled 
materials, piles require less concrete, 
and due to being full-displacement 
piles, no spoil or mess is created).

The TRM piling system is a reliable, 
genuine European-developed product 
with an internationally proven track 
record of over 35 years. Corrosion resist-
ance is guaranteed for up to 100 years 
of structural service life, and in-situ 
soil conditions are verified during pile 
driving, with end-bearing piles being 
stress-load-tested during installation – all 
as part of the self-checking piling system 
and at zero additional cost to the client. 
Design and installation of TRM piles into 
saturated or unstable soil profiles have 
no impact on the overall piling cost and 
installation time required, even when 
such challenging sub-surface conditions 
are encountered unexpectedly.

These factors enable the TRM piling 
system to enjoy the unique benefit of 
being backed by both a €10 million 
product indemnity insurance and 
R20  million professional indemnity cover, 
giving clients total peace of mind.

DESIGNED & BUILT TO LAST
When any structure is supported on 
piles, the durability of the piles must be 
considered as one of the key factors to 
ensure that the structure remains sup-
ported throughout its designed service 
life. For example, prefabricated concrete 
piles must be designed with appropriate 
concrete strength to prevent cracking/
spalling under driving stresses, which 
would result in loss of cover to reinforce-
ment and consequentially reduced service 
life. Similarly, all cast-in-situ pile types 
must provide the requisite concrete cover 
to the reinforcement, requiring carefully 
verified concrete placement methods.

Corrosion potential of soil can be 
highly variable and depends on many 
different conditions. The following are 
some of the main variables which could 
indicate the possibility of a higher corro-
sion potential, forming the basis of likely 
ground aggressivity:

 N Low resistivity of ground
 N High concentration of chlorides or 

sulfides in ground or groundwater
 N Too low or too high hydrogen potential 

(pH) of ground or groundwater
 N High saturation conditions
 N Stray currents.

In order for TRM to offer prefabricated 
ductile piles designed for a structural 
service life of up to 100 years, all TRM 
piles are manufactured to extremely 
high standards and subjected to rigorous 
quality testing at the TRM factory in 
Austria before being dispatched to site.

The applicable design codes require 
the reduction of the effective metallic 
cross-section as a result of corrosion. 
Table 3: EN 1993-5 specifies the extent 
of corrosion rates to be considered based 
on the extent of the aggressive medium 
(various soil types and water) and pile 
exposure, as shown in the table on page 5.

The design of TRM ductile iron 
piles takes into consideration the loss 
of thickness due to corrosion, while the 

O N  T H E  COV ER

The TRM Piling System – 
designed & built to last
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reduction in pile load capacity due to 
“sacrificial loss” of pile material is taken 
into account in the design calculations, 
or alternatively is negated by deploying 
the friction-grouted TRM piling system 
which provides cover to the ductile cast 
iron pile material by encapsulating the 
pile within fine aggregate concrete.

LONG-TERM CORROSION TESTS 
CONFIRM THE DURABILITY OF 
TRM DUCTILE CAST IRON PILES
Laboratory and site testing continue to 
provide favourable information about the 
excellent corrosion resistance of TRM’s 
ductile cast iron piles compared to the cor-
rosion rate of steel piles shown in Table 3.

In July 2017 laboratory tests were per-
formed on TRM ductile cast iron piles which 
had been extracted after spending over 
30 years embedded in aggressive soil and 
groundwater conditions in the Danube flood 
plain near Vienna. These independent tests 
were performed by the Testing, Inspection 
and Certification Body of the City of 
Vienna, who observed only minimal signs of 
corrosion over tiny areas of the pile material 
(dimensions of corrosion were limited to 
a few square millimetres only). Material 
loss was measured at less than 0.1 mm, and 
metallographic examinations confirmed 
the pile material properties as spheroidal 
graphite formation corresponding to ductile 
cast iron cast centrifugally and subjected to 
annealing treatment. The results of all these 
independent tests can be compared with the 
sacrificial material loss which is now allowed 
for in pile design (Table 3 above). The TRM 
ductile cast iron pile lost less than one third 
of the corrosion loss of 0.3 mm for 25 years 
in undisturbed  natural soils and merely 
10% of the 0.75 mm for 25 years in polluted 
natural soils and industrial sites.

At the Vienna University of 
Technology several corrosive environ-
ments were simulated in the laboratory 
for a long-term test by Linhardt and Ball 

(2014). Loose gravel was placed in an 
upper “near-surface” layer, above a deeper 
layer of well-compacted sand, with both 
layers entirely saturated using saline water 
acting as an electrolyte to simulate an ag-
gressive high groundwater table at surface.

The saline water within the looser 
upper layer was replaced every 10 hours to 
increase the effect of aeration and create 
an environment rich in oxygen, whereas 
for the compact deeper layer no water 
replacement took place, creating a stagnant 
non-aerated environment low in oxygen.

Tubular steel and ductile cast iron pile 
sections were placed within each of these 
differing environments, and the setup 
was equipped with shunt resistors and 
a reference electrode. The test was then 
run for 441 days (a total of 4 410 cycles 
of aerated water exchange) with a data 
acquisition unit recording the corrosion 
current between the pile sections in the 
different environments, and the corrosion 
potential (see Figures 1 and 2).

During this test the ductile cast iron 
pile samples were exposed to two different 

aggressive corrosive environments with 
electic current as measure. After testing, 
all samples were carefully assessed, before 
and after cleaning, and the conclusions con-
firmed the following favourable corrosion 
resistant factors for ductile cast iron piles:

 N Ductile cast iron was found to behave as 
a passivating metal, and piles were found 
to exhibit minimal corrosion due to the 
oxide layer formed during the casting 
and annealing process which protects 
the pile from anodic dissolution reaction 
and prevents iron ions transferring to the 
electrolyte [whereas the steel products 
were found to behave as an actively cor-
roding metal with much more significant 
uniform loss of thickness (and strength)].

 N Despite the difference in corrosion 
environments and electrical current, 
as measured, no appreciable difference 
was found between the minimal cor-
rosion levels observed in the upper and 
lower ductile cast iron pile samples 
[whereas the upper steel pile section in 
aerated soil suffered significant general 
corrosion, with metal dissolution 
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Figure 1 Schematic depiction of the laboratory test setup

Table 3 of EN 1993-5  Values for the loss of thickness (mm) due to corrosion in soils, with or without groundwater, acccording to EN 1992‑5 
Clause 4.4 Table 4‑1

Type of soil
Required design working life

5 years 25 years 50 years 75 years 100 years

Undisturbed natural soils (sand, silt, clay, schist, etc) 0.00 0.30 0.60 0.90 1.20

Polluted natural soils and industrial sites 0.15 0.75 1.50 2.25 3.00

Aggressive natural soils (swamp, marsh, peat, etc) 0.20 1.00 1.75 2.50 3.25

Non-compacted and non-aggressive fills (clay, schist, sand, silt, etc) 0.18 0.70 1.20 1.70 2.20

Non-compacted and aggressive fills (ashes, slag, etc) 0.50 2.00 3.25 4.50 5.75
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taking place rapidly due to the reaction 
with oxygen, and by the current gener-
ated by coupling to the upper section 
the corrosion of the lower steel pile 
section (embedded in the anaerobic 
environment) was more intense].

 N Ductile cast iron piles develop only 
local shallow pitting; therefore, even 

when material loss arises due to corro-
sion, an overall load-bearing capacity 
of ductile cast iron piles remains, 
whereas steel corrodes uniformly, 
leading to a gradual reduction across 
the entire cross-sectional area and 
eventually to a sudden total loss of 
load-bearing capacity of steel piles.

IN SUMMARY
TRM ductile cast iron piles exhibit high 
corrosion resistance when exposed, with 
electrical currents, to aggressive envi-
ronmental corrosion conditions. And by 
adopting the Table 3 figures of sacrificial 
loss of pile material for steel, this ensures 
that the more durable and corrosion-
resistant TRM ductile cast iron piles are 
safely designed & built to last.

The TRM piling system has been suc-
cessfully used/accepted by many highly 
regarded professional entities, including 
ACSA, Arup, Aurecon, BA Engineers, 
BIGEN Africa, Drennan Maude, ESKOM, 
GCS, Greene Group, Jones & Wagener, 
Kantey & Templer, Moroff & Kuhne, 
Mosomo, Mott MacDonald, PRASA, 
RHDHV, SASOL, SRK, VNA Consulting 
and Worley Parsons.

info

Tyrone Shuttleworth
Lanseria Head Office
+27 74 310 1111
tyrone@trmpiling.com

Figure 2 View of the test setup in the laboratory

http://www.technocad.co.za
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INTRODUCTION
The Engineering Council of South Africa 
(ECSA) was established in 1969 with the 
purpose, among other things, of providing 
for the registration of professionals, 
candidates and specified categories in the 
engineering profession. ECSA is a statu-
tory body which regulates the engineering 
profession through a register and a code 
of conduct. A person who demonstrates 
his or her competence, against standards 
determined by ECSA at an entry level to 
the engineering profession within one 
of the basic disciplines of engineering, is 
eligible to be registered. Registration as 
such confirms that a person is capable of 
working independently. ECSA thereafter 
relies on the integrity of the registered 
persons (self-regulation) not to take on 
work that they are not competent to 
perform, and to perform work within the 
“norms of the profession”.

The Engineering Profession Act, No 
46 of 2000, makes provision for ECSA to 
prohibit a person from performing any 
kind of work identified for any category 
of registered persons. The Council for the 
Built Environment (CBE) is responsible 
for identifying work based on ECSA’s 
recommendations (Watermeyer & Smith 
2016). The CBE in turn is required to 
consult with the Competition Commission 
before doing so. The Competition Act, 
No 89 of 1998, permits the Competition 
Commission to exempt all or part of the 
rules of a professional association (in-
cluding a statutory body) from the restric-
tive horizontal provisions of this Act which 
have the effect of substantially preventing, 
or lessening, competition in a market. 

On 29 January 2016 the Competition 
Commission rejected the CBE’s application 
filed on behalf of ECSA for exemption from 
certain provisions of the Competition Act. 
The Commission did so on the basis that 
restrictions imposed by the identification 
of work rules would not only reduce the 
number of persons operating in the rel-
evant market and increase the selling price, 
but also have some element of market 
allocation. The Commission pointed out 
that “there are existing regulations or leg-
islations in the sector that cater for public 
health, safety and financial risks associated 
with the work undertaken within the built 
environment, which, if used effectively, 
should suffice in protecting consumers of 
the built environment professional services 
from any wrongdoing or underperformance 
by persons offering engineering services”.

The key questions arising from the 
Commission’s response in rejecting 
ECSA’s work identification proposals are:

 N What are the regulations and legisla-
tion that govern the civil engineering 
profession and what do they address?

 N How does such regulation and legisla-
tion protect consumers?

 N How can such regulations be used 
effectively?

REGULATIONS AND LEGISLATION 
GOVERNING THE CIVIL 
ENGINEERING PROFESSION
The pieces of legislation identified in 
Table 1 regulate aspects of the civil en-
gineering profession and identify or “li-
cense” work or tasks for civil engineering 
professionals. These laws are rooted in 
Section 24 of the Bill of Rights embedded 

in the Constitution of the Republic of 
South Africa, which grants everyone 
the right to an environment that is not 
harmful to their health or well-being and 
to have the environment protected for the 
benefit of present and future generations. 
These pieces of legislation identify the 
high-risk aspects of civil engineering 
(Watermeyer & Smith 2014).

The three primary pieces of legislation 
governing the planning, design, construc-
tion and maintenance of structures 
(construction works having a structure 
including buildings) are the National 
Building Regulations and Building 
Standards Act, No 103 of 1977, the 
Housing Consumers Protection Measures 
Act, No 95 of 1998, and the Occupational 
Health and Safety Act, No 85 of 1993. The 
Occupational Health and Safety Act has 
the broadest coverage and applies to con-
struction works which the Construction 
Regulations define as “any work in con-
nection with the construction, erection, 
alteration, renovation, repair, demolition 
or dismantling of or addition to a building 
or similar structure, or the construction, 
erection, maintenance, demolition or dis-
mantling of any bridge, dam, canal, road, 
railway, runway, sewer or water reticula-
tion system or the moving of earth, clearing 
of land, the making of excavation, piling or 
any similar civil engineering structure or 
type of work”.

S T R U C T U R A L  EN G I N EER I N G

Dr Ron Watermeyer Pr Eng
Chair: Joint Structural Division

SAICE 2004 President
watermeyer@ioptions.co.za

Legislation: what civil engineers 
and their clients should be aware of
To protect the public, civil engineering professionals must comply with legislation by ensuring that competent 
persons with the necessary knowledge of the legislation, qualifications, skills and experience are appointed.
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The Housing Consumers Protection 
Measures Act covers only homes. The 
National Building Regulations cover 
buildings, which are defined broadly to 
include structures for the accommodation 
of humans and animals; the manufacture, 
processing, storage, display or sale of any 
goods; the rendering of any service; and the 
cultivation or growing of any plant or crop. 
The Regulations include structures used in 
connection with buildings, such as a wall, 

swimming bath, swimming pool, reservoir, 
bridge, fuel pump or tank, as well as any 
facilities or systems incidental to a building.

The Construction Regulations issued 
in terms of the Occupational Health and 
Safety Act do not require construction 
work permits or the application of the 
Regulations relating to the duties of 
a client in the case of a single-storey 
dwelling for a client who intends to reside 
in such dwelling when completed.

RESPONSIBILITIES FOR COMPLYING 
WITH LEGISLATION RELATING TO THE 
PLANNING, DESIGN, CONSTRUCTION 
AND MAINTENANCE OF STRUCTURES
The persons responsible for ensuring 
compliance with the legislation governing 
the planning, design and maintenance 
of structures are as indicated in Table 2. 
In essence:

 N The owner (person in whose name 
the land on which a building was or 

Table 1 Acts that “identify” work in the field of civil engineering

Act Overview of requirements relating to specific aspects of civil engineering practice

National Building 
Regulations 
and Building 
Standards Act, 
No 103 of 1977

A registered person (person registered with ECSA) is required in terms of the Act to report on the condition of any building or the 
land on which a building was or is being or is to be erected or any earthwork if it is such that it is dangerous or is showing signs of 
becoming dangerous to life or property.
 The National Building Regulations issued in terms of the Act require a competent person (person who is qualified by virtue of his 
or her education, training, experience and contextual knowledge, i.e. a registered person) to:

 N prepare designs and/or rational assessments which demonstrate compliance with the provisions of the Regulations relating to 
structural design (foundations, floors, walls, roofs, glazing), excavations, drainage, non-waterborne means of sanitary disposal, 
stormwater disposal and fire installations where the deemed-to-satisfy rules provided in SANS 10400 are not applied;

 N judge an existing building to be capable of carrying additional loads arising from the erection or extension supported on such 
building;

 N submit rational assessments as to the adequacy of the existing systems and installations in combination with the contemplated 
extensions to comply with the relevant requirements of the Regulations for the whole building, including the extensions;

 N undertake an appropriate geotechnical site investigation; and
 N specify precautionary measures where the safety or stability of any property or service is likely to be impaired by such excavation.

Sectional Titles 
Act, No 95 of 1986

A professional engineer is required in terms of the Regulations issued in terms of the Act to prepare a report on the general physical 
condition of buildings, with specific reference to any defects in the buildings and the services and facilities relating thereto.

Occupational 
Health and Safety 
Act, No 85 of 1993

The Construction Regulations 2014 require a competent person (person who has, in respect of the work or task to be performed, the 
required knowledge, training and experience and, where applicable, qualifications specific to that work or task and is familiar with the 
Act and applicable Regulations) to:

 N perform a wide range of tasks and activities associated with safe working on construction sites;
 N perform the roles of construction manager (person responsible for the management of the physical construction processes 
and the coordination, administration and management of resources on a construction site); construction supervisor (person 
responsible for supervising construction activities on a site); and designer (person who prepares, checks or approves a design, 
arranges for a person under his or her control to prepare a design, designs temporary works, has overall responsibility for a design 
or prepares specifications).

Professional engineers or professional engineering technologists are required to decide on the stability of soils in excavations where 
uncertainty exists. Professional engineers, professional engineering technologists and professional certificated engineers are required 
to certify the design of suspended platforms. 

National Road 
Traffic Act, 
No 9 of 1996

A professional engineer or professional engineering technologist of the road authority concerned is required in terms of the National 
Road Traffic Regulations to approve every traffic signal installation at a signalised junction or pedestrian or pedal cyclist crossing.

Housing 
Consumers 
Protection 
Measures Act, 
No 95 of 1998

A competent person (person registered with ECSA or with the South African Council for Natural Scientific Professions (SACNSP)) 
is required by the National Home Builders’ Registration Council (NHBRC) to approve plans and documents and to supervise 
the rectification of a home-builder’s non-compliance or determine a home-builder’s compliance with the NHBRC’s Technical 
Requirements.
 Listed competent persons (competent persons whose credentials are accepted by the Council and are admitted to the Council’s 
list) may in terms of the NHBRC’s Technical Requirements:

 N demonstrate that a solution for a system, element or component satisfies the performance requirements in the terms of the 
structural system, prefabricated timber truss roofing system, steel frame homes, timber frame homes, water and drainage 
installations and stormwater disposal systems, roof glazing installations and fills, terraces and subsurface drains; and

 N provide certification services relating to site class designations and inherent hazard classes on dolomite land.

National Water 
Act of 1998, 
No 36 of 1998

Only an approved professional person (person registered with ECSA and approved by the Minister after consultation with ECSA) may 
in terms of the Act perform tasks associated with the safety of dams with a safety risk, including the design, repair, alteration and 
abandonment of a dam.
 A professional engineer is required in terms of the Regulations on Use of Water for Mining and Related Activities Aimed at the 
Protection of Water Resources to approve plans, specifications and design reports so as to prevent the pollution of a water resource 
for the construction of any surface dam which impounds waste, water containing waste or slurry, or the implementation of any 
pollution control measures at any residue deposit or stockpile, or any water control measures at any residue deposit or stockpile.
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Table 2 General duties imposed upon those responsible for complying with legislation

Person responsible for 
compliance

Key duties imposed by the Act on the person responsible for complying with the provisions of the Act

National Building Regulations and Building Standards Act, No 103 of 1977

The owner (person in whose 
name the land on which a 
building was or is erected is 
registered in the deeds office)

 N Obtain approval for the erection of any building.
 N Notify the local authority when building work is to be commenced.
 N Proceed with building work within the stipulated time limits or apply for extension of such time limits.
 N Appoint where required registered professionals for the design and supervision of various aspects of the building 
or to provide professional services as prescribed in the Act and the Regulations.

 N Obtain certificates of occupancy for completed buildings prior to occupation.
 N Notify the local authority if a building or earthworks has become dangerous.
 N Maintain the structural safety performance of the building and ensure the resistance of rainwater penetration and 
moisture into the interior of the building.

Housing Consumers Protection Measures Act No 95 of 1998

Home builder (person who 
carries on the business of a 
home builder, or an owner 
builder who has not applied for 
exemption from the Act)

 N Register with the NHBRC.
 N Enrol a new home with the NHBRC and enter into a written agreement with the housing consumer.
 N Build homes which are in accordance with the NHBRC’s Home Building Manual, fit for habitation, constructed in a 
workmanlike manner and in accordance with the agreement entered into with the housing consumer.

 N Provide the standard warranty which protects the consumer during the three-month non-compliance period, the 
one-year roof leak period and the five-year structural defect period.

 N In the event of a complaint, follow the complaints procedure set out in the Regulations.
 N Rectify at own cost non-compliance with, or deviation from, the contract with a housing consumer, major structural 
defects and roof leakages reported within the warranty period.

 N Comply with the NHBRC’s Code of Conduct for Home Builders.

Occupational Health and Safety Act No 85 of 1993

The client (any person for whom 
construction work is being 
performed) 

 N Apply, if required, for a permit for the intended construction work and appoint an agent to act as a representative.
 N Ensure that the principal contractor keeps pertinent information in the occupational health and safety file for 
inspection.

 N Prepare a baseline risk assessment for an intended construction works project and site-specific health and safety 
plans for intended construction work.

 N Provide the designers with a health and safety specification and include such information in tender documents.
 N Ensure that the principal contractor has the necessary competencies and resources to carry out the work safely and 
is registered with the compensation fund or a licensed compensations insurer.

 N Approve the principal contract’s health and safety plan and take reasonable steps to ensure that each contractor’s 
health and safety plan is maintained and implemented.

 N Ensure that periodic health and safety audits and documentation verification are conducted.
 N Stop any contractor from executing a construction activity which poses a threat to the health and safety of persons.
 N Ensure that a contractor submits a report to the provincial director where a fatality or permanently disabling injury 
occurs.

The principal contractor and 
contractor (person who employs 
or provides work to any person) 
who performs construction 
works

General
 N Provide and demonstrate to the principal contractor/client, based on the client’s health and safety specification, a 
suitable site-specific health and safety plan.

 N Open and keep on site a health and safety file which satisfies the Act and related Regulations.
 N Appoint the necessary competent persons and engineering professionals to perform prescribed tasks and 
activities.

Principal contractor
 N Ensure that other contractors that are appointed for a part of the work (subcontractors) have the competencies, 
resources and information necessary to perform the construction work safely.

 N Take reasonable steps to ensure that each contractor’s health and safety plan is maintained and implemented.
 N Ensure that periodic health and safety audits and documentation verification are conducted.
 N Stop any contractor from executing a construction activity which poses a threat to the health and safety of persons.
 N Appoint a construction manager and, where appropriate, assistant construction managers and health and safety 
officers.

Contractor
 N Cooperate with the principal contractor in complying with the provisions of the Act, promptly providing health and 
safety information which might impact on persons carrying out construction works.

 N Do not allow or permit any employee or person to enter any site unless that person has undergone appropriate 
health and safety induction training.

Owner of a structure

 N Ensure that inspections of structures are carried out at least annually by competent persons to render the structure 
safe for continued use.

 N Ensure that the structure is maintained in such a manner that it remains safe for continued usage.
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is erected is registered in the deeds 
office) is responsible for ensuring 
compliance with the requirements of 
the National Building Regulations and 
the Building Standards Act.

 N The home builder is responsible 
for compliance with the NHBRC 
Technical Requirements established 
in terms of the Housing Consumers 
Protection Measures Act.

 N The client (any person for whom 
construction work is being performed) 
and the contractor are responsible for 
ensuring compliance with the provi-
sions of the Occupational Health and 
Safety Act, other than requirements 
relating to the maintenance and an-
nual inspection of structures in use, 
which are the responsibility of the 
owner.

Owners, home builders, clients and 
contractors need to appoint profes-
sionally registered civil engineers in 
order to satisfy the requirements of the 
aforementioned Acts, particularly in 
the high-risk areas of civil engineering 
practice, namely:

 N Structural engineering – 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.

 N Geotechnical engineering – the 
science and art of identifying the risks 
posed by geotechnical site conditions 
to humans, property and the environ-
ment, and the analysing, designing and 
construction of foundations, slopes, 
embankments and structures that are 
made of or supported by soil or rock.

RISK ASSOCIATED WITH THE 
FAILURE OR SUBSTANDARD 
PERFORMANCE OF STRUCTURES
Structural performance can be broken 
down into three objectives as described 
in Table 3 (Watermeyer & Pham 2011 
and ISO 19208). It is impacted on by 
mechanical agents (gravitation, forces 
imposed or restrained deformations, 
kinetic energy and vibrations and noises), 
electromagnetic agents (radiation, elec-
tricity and magnetism), thermal agents, 
chemical agents (water and solvents, 
oxidising agents, reducing agents, acids 
and salts) and biological agents (vegetable, 
microbiological and animals). Retention of 
performance over the required service life 

of a structure is always subject to regular 
maintenance.

Condition assessments are a key part 
of determining the remaining useful life 
of structures. This is recognised by the 
regulator in the Construction Regulations 
which requires the owner of a structure to 
ensure that inspections are carried out at 
least annually to confirm their continued 
safe usage.

Figure 1 illustrates this important 
requirement of the regulator. Regular 
maintenance ensures that the minimum 
accepted level of performance is main-
tained over the expected useful life of 
the building. Renewal (demolition and 
rebuilding) is required where the level of 
performance has fallen below that which 
is required. Rehabilitation (bringing the 
structure back to an acceptable level 
of performance, often with improve-
ments) can safely prolong the life of the 
structure.

There have in recent years been a 
number of structural failures in South 
Africa resulting in the collapse of a struc-
ture with loss of life and severe economic 
implications. Although many structures 
may not collapse, they may perform dif-
ferently from what was intended. For ex-
ample, the deflections may be noticeable 
to the naked eye, or walls and floors may 
have visible and disturbing cracks. The 
root cause of failure may lie in the design, 
construction or lack of maintenance of 
structures, i.e.in one or more of the areas 
regulating structures.

Table 3 Description of the structural performance of a building in qualitative terms

focus area Objective Performance description

Structural 
safety

The risk of collapse or other kind of severe damage resulting 
from structural failure, which may affect the life and safety of the 
building occupants, or people in its vicinity, shall not exceed a 
level acceptable to the user/regulator.

The whole building and its parts shall, with an appropriate degree 
of reliability, maintain strength and stability under all actions likely 
to occur during the building’s design working life.

Structural 
serviceability

The following characteristics of a building, under all expected 
actions for normal use and conditions, shall be kept within levels 
acceptable to the user/regulator:

 N functioning and appearance of the building and its components
 N functioning of the occupants and equipment in the building
 N comfort of the occupants
 N asset value of the building.

The whole building and its parts shall, with an appropriate 
degree of reliability, perform within established parameters under 
all expected actions for normal use in terms of local damage, 
including cracking, deformation and vibration.

Structural 
durability

The structural safety and serviceability performance of the 
building shall be acceptable to the user/regulator over the 
specified design working life.

The whole building and its parts shall, with an appropriate 
degree of reliability, fulfil its intended safety and serviceability 
performance in the environment in which it is located over the 
specified design working life when subject to its intended use, 
taking into account the external and internal environmental 
agents (including those associated with microclimates that 
can arise in buildings), maintenance schedule and specified 
component design life and changes in form or properties.

The consequences of a fatality or severe injury due to a structural 
collapse have implications far broader than the tragedy itself. The 

police will typically declare the collapse site a crime scene, which will 
be handed over to an investigator from the Department of Labour.
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The consequences of a fatality 
or severe injury due to a structural 
collapse have implications far broader 
than the tragedy itself. The police will 
typically declare the collapse site a crime 
scene, which will be handed over to an 
investigator from the Department of 
Labour. The Department will investigate 
the incident in terms of the Occupational 
Health and Safety Act, irrespective 
of whether or not the structure is old 
or new. Insurers or interested parties 
will appoint professional engineers to 
write “expert reports”. The site will 
only be released once the Department 
has decided that it can yield no further 
information. If so determined by the 
Chief Inspector, a Commission of 
Enquiry will be set up. A prosecution 
may follow, depending on the outcome of 
the enquiry.

MITIGATING STRUCTURAL RISKS
The starting point in mitigating 
risks relating to structural failure or 
substandard performance is to be able 
to identify structural engineering Figure 1 Expected useful life with and without rehabilitation

Useful life – extended with rehabilitation

Useful life – extended with rehabilitation
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competencies among persons registered 
with ECSA. In 2014 the Joint Structural 
Division (JSD) published a Guide to Good 
Practice for Structural Engineering (see 
www.jsd.co.za) to address the issues 
surrounding the practice of structural 
engineering. According to this guide, 
structural engineering practitioners, 
depending on their tertiary education, 
training and experience, category of 
registration and recognition by the pro-
fession, function at one of four distinct 
levels, as indicated in Figure 2. The level 
of practitioner assuming responsibility 
for the design of a structure is linked 
to the category of risk as indicated in 
this figure.

The JSD List of Structural Engineering 
Professionals, which is linked to the 
provision of services in accordance 
with the JSD’s Standard for Structural 
Engineering Services (see www.jsd.co.za), 
provides a means of identifying persons 

who have structural engineering capabili-
ties who may assume responsibility for 
medium-risk and  medium- to high-risk 
structures. Only those persons who are 
professionally registered with ECSA as 
professional engineers and professional 
engineering technologists, and who have 
verifiable structural engineering abilities 
are admitted to this publicly available 
listing. The list is complementary to 
legislative requirements and enables 
those professionals who have structural 
engineering competencies to have their 
capabilities verified and recognised, 
particularly those who have not had the 
opportunity to obtain internationally 
recognised qualifications (Watermeyer, 
Smith & Visser 2016).

CONCLUSIONS
The current legislation relating to the 
work undertaken by the civil engineering 
profession can adequately protect the 

public, provided that those responsible 
for complying with legislation appoint 
competent persons to do so, and that 
the appointed person has the necessary 
qualifications, skills and experience to 
do so. 
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Figure 2 Levels of competence required for structural engineering linked to levels of risk
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INTRODUCTION
The last decade has seen a comprehensive 
number of revisions to South African 
loading codes. This has coincided with a 
minor boom in relatively large building 
projects, among them residential apart-
ment blocks in Cape Town and large 
corporate campuses in Sandton. Apart 
from these ‘typical’ building types, we 
have recently seen projects vying for the 
record books. Earlier this decade saw 
the completion of Cape Town’s tallest 
building (142 m), currently a taller resi-
dential tower is proposed in the City and 
this year will likely see the completion of 
South Africa’s tallest residential building 
in Johannesburg (approximately 230 m). 
These recent projects also coincide with 
an acknowledged reduction in local 
authorities’ capacity to review or check 
structural engineering design, to the point 
where in most cases there is no external 
checking at all.

A second issue with this general in-
crease in building size is the introduction 
or increased relevance of effects that can 

typically be ignored in smaller buildings. 
Examples in tall buildings may include 
differential axial-shortening of columns 
and core, or wind-acceleration effects 
with respect to comfort. In structures of 
large plan dimensions, combined temper-
ature and long-term concrete shrinkage 
effects may require specific consideration. 
Numerous structural issues associated 
with larger buildings were highlighted in a 
recent SCOSS publication (2018).

This article firstly summarises the 
current SANS loading codes, as well as 
their scope, and asks how the require-
ments of these codes, especially regarding 
seismic design, have been understood and 
applied to buildings within their ‘scope’, 
and secondly how buildings beyond the 
scope of the SANS loading codes with 
respect to wind or seismic behaviour are 
currently approached in South Africa.

CURRENT SABS LOADING 
CODES FOR BUILDINGS
Recent communications from SABS with 
regard to new and superseded standards 
have perhaps been lacking. It is understood 
that quarterly updates of published stand-
ards are currently published online under 
the relevant Technical Committees. It is 
likely that, with these updates being tucked 
away in this forum, together with a general 

‘lethargy’ towards new codes in practice, it 
can be years before these updates reach the 
design office, and even longer before they 
are actually interrogated and used.

Publications and revisions to the cur-
rent loading codes over the last decade are 
summarised in Figure 1.

In general, the SANS 10160 set has 
been relatively stable since 2011, but the 
recent revisions to three of its parts are 
highlighted. The total number of pages is 
indicative of the relatively large amount 
of information that practising engineers 
are required to digest and apply, simply 
with respect to loading. This is without 
any commentary or typical examples 
which we may see accompanying current 
US codes or the detailed manuals and 
textbooks guiding the practising engineer 
through the application of Eurocode 8 
(EN 1998).

SCOPE OF SABS WIND AND 
SEISMIC CODES WITH RESPECT 
TO BUILDING HEIGHT
SANS 10160-3 (Wind) clearly limits its 
scope to buildings with a maximum 
height of 100 m above ground.

The height limitation of SANS 10160-4 
(Seismic) is slightly more obscure. The 
only calculation method for Zone 1 build-
ings included in the code is the Equivalent 
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Do we realise that buildings are beyond 
the scope of our codes in many cases?

Figure 1  SANS 10160: Basis of Structural Design and Actions for Buildings and Industrial Structures. Current editions and year of publication, 
revision history, number of pages

Part
Year of publication – 20’ Current

10 11 12 13 14 15 16 17 18 19 Edition Year Title No of pages

1 1.02 2018 Basis of structural design 85

2 1.01 2011 Self-weight and imposed loads 37

3 2.00 2018 Wind actions 95

4 2.00 2017 Seismic actions and general requirements for buildings 53

5 1.01 2011 Basis for geotechnical design and actions 43

6 1.01 2011 Actions induced by cranes and machines 47

7 1.01 2011 Thermal actions 21

8 1.01 2011 Actions during execution 25

Previous edition Current edition Total number of pages 406
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Lateral Force method. Use of this method 
requires an estimate of the fundamental 
period(s) of a building to be made, and the 
rule-of-thumb formula given is limited to 
heights of 40 m. Since estimates of period 
by computer methods (typically finite 
element with appropriate cracked stiff-
nesses) are limited back to a factor of this 
empirical formula, a 40 m limit can be 
inferred. Furthermore, this height is above 
the level of a rigid foundation or above the 
first storey below ground of a “basement 
that is considered rigid”. Hence the height 
limit of Part 4 is understood to be build-
ings slightly less than 40 m.

These height limits are summarised in 
Figure 2.

COMPLIANCE OF RECENT BUILDING 
DESIGNS WITH SANS 10160-4
With regard to seismic loading in 
particular, it is worth noting that the 
40 m limit itself comes with a number of 
key qualitative provisos with respect to 
regularity of building form, distribution of 
building stiffness, limitation on building 
set-backs, etc. Without examples or 
explanation, the application of the Code 
is not intuitive, and the time required 
to understand and interpret it is often 
not made available by practices under 
the fee pressures of the current market, 
particularly since when competing 
against others, consultants are sometimes 
prepared to ignore current requirements.

Various articles and papers in this 
magazine and its sister journal have docu-
mented the key aspects of the Seismic 
Code, its revisions and limitations. Prior 
to this the entire process of the writing 
of SANS 10160 was documented by 
Retief and Dunaiski in Background to 
SANS 10160 (2009). More recently, Roth 
and Gebremeskel (2017) outlined SANS 
10160-4, ed. 2.0 in a Technical Note. In 
the introductory paragraph they state 
as follows:

“Basic provisions for the design of 
buildings and other structures to 
withstand earthquake loads have 
been available in SANS codes since 
1989. However, compliance with the 
requirements has not been vigor-
ously enforced by the authorities 
and owners over the past two (now 
three?) decades. This is largely 
due to the lack of awareness by 
design engineers and academics. 
In some cases it has also been 
caused by scepticism about the 
level of seismic risk that exists in 
South Africa.”

This needed saying, but we currently 
have a situation where our professional 
journal has noted that a key part of our 
loading code is in many cases not applied. 
Efforts to educate and increase awareness 
have been made since 2010, but further 
action to motivate this understanding and 
increase design ability is required. With 
regard to scepticism about the perceived 
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risk, a number of key aspects of seismic 
design are worth noting:

 N The “design earthquake” in SANS 
10160 is that with a 10% chance of 
occurrence in 50 years, effectively a 
1:475-year event.

 N What may be less understood, in par-
ticular by clients and occupants, is that 
this is a “No Collapse Requirement”.

 N As per the initial clause of SANS 
10160-4, its scope is “primarily to 
safeguard against major catastrophic 
structural failures and loss of life, 
not to prevent damage or maintain 
function”.

 N Therefore, a typical building, even if 
fully compliant with SANS 10160-4, 
although allowing the escape of its 
occupants, will be deformed beyond 
reuse and require rebuilding after the 
design earthquake

 N What level of earthquake the structure 
can sustain without significant 
damage is not explicit in Part 4, 
whereas Eurocode 8 explicitly sets out 
“Damage Limitation Requirements” for 
a 1:95-year event.

 N Therefore a structure will probably 
require rebuilding or significant repair 
somewhere beyond the 1:95-year 
event.

 N Although Eurocode 8 was used to 
form the basis for most of Part 4, some 
key approaches have been omitted, 
for example, capacity protection of 
foundations, ensuring they do not fail 
before the ductility mechanisms of the 
stability system engage.

 N Hospitals and other key infrastructure 
require a greater design loading 
(via the importance factor) than 
less ‘critical’ buildings. Is this being 
applied? Are these buildings, and 
key infrastructure such as freeways 
leading to them, being subjected to any 
additional scrutiny?

 N It is noted that relatively low-rise 
buildings (four to nine storeys), which 
are relatively stiff and therefore most 
likely to be vulnerable to seismic 
events, are within the SANS Code’s 
scope. Similarly, schools, as generally 
low-rise ‘squat’ structures with large 
occupancy, are particularly ‘high-risk’.

The perceived lack of understanding 
and non-application of the Code po-
tentially has large implications for both 
Professional Indemnity Insurance and the 
reputation of the profession. For example, 

“Would you like your son or daughter to 
study in a school or to stay in a hall or 
residence that hasn’t been designed for ‘no 
collapse’ in a predicted seismic event?”

It is also noted that we are at a stage in 
building design where sustainability and 
efficient use of non-renewable resources 
are required, while at the same time fee 
pressure and the lack of involvement of 
structural engineers at concept stages has 
reduced the scope for iterations of refine-
ment to designs. Both building lifespan 
and ‘resilience’ are significant factors in 
line with the amounts of material used. 
Key to seismic design concepts is not just 
the overall strength and ductility, but also 
specifically where this strength is placed. 
It is possible that interrogation of typical 
mid-rise residential building designs 
could see a better use of the material 
resources within them.

Some brief initial thoughts as to how 
this could be addressed are given at the 
end of this article.

LOADING OF STRUCTURES BEYOND 
THE SCOPE OF SANS CODES
With the numerous existing and current 
projects noted in the introduction as 
being beyond the scope of SANS 10160, it 
would seem reasonable to assume that the 
derivation of appropriate loading for such 
projects would be subject to some kind 
of locally or nationally agreed approach, 
probably informed by relevant interna-
tional best practice. Given the inherent 
scale of such projects, the associated 
human and financial stake is significantly 
larger than what is regarded as the norm.

Although the implication is to 
consult other international codes, 
there currently seems to be no agreed 
approach to these projects, no checking 
by authorities or culture of peer review. 
Instead there is simply an implied trust 
that the appointed consultant will ‘do 
the right thing’. Some culture within 
the profession of sharing or discussion 
or independent checking would surely 
raise the overall level of understanding 
and therefore the safety and efficiency of 
such projects? Or perhaps there should 
be an enforcement by municipalities 
that projects of a certain type, size or 
occupancy must be independently peer-
reviewed by appropriate persons?

A number of key aspects with respect 
to international wind and seismic loading 
are noted below.

Wind
Eurocode 1 (2005) limits it scope to 
structures up to 200 m in height (provided 
that they satisfy the criteria for dynamic 
response; also torsional response of tall 
buildings with a central core is specifi-
cally excluded). Although US codes and 
others may not place a limit on their 
height, they are limited with respect 
to the degree to which they can ensure 
the comfort of occupants, specifically 
regarding accelerations leading to motion 
sickness. Computational fluid dynamics 
techniques are generally recognised as not 
being adequate beyond the concept stage, 
and best practice would almost certainly 
involve wind-tunnel testing by a specialist. 
The cost of such testing would probably 
be minimal in relation to the certainty and 
even possible economies it can inform.

Together with recent textbooks, a 
number of publications covering specialist 
topics on tall building behaviour are pub-
lished by the CTBUH (Council for Tall 
Buildings and Urban Habitat). In 2014 The 
Concrete Centre, in conjunction with the 
International Federation for Structural 
Concrete (fib) published Tall Buildings, 
covering the structural design of concrete 
buildings up to 300 m tall, including dis-
cussions on various aspects such as wind. 
It is the author’s experience that current 
international best practice would require 
wind-tunnel testing for both the strength 
and serviceability/comfort requirements 
for buildings above 200 m, and would 
probably also be beneficial for buildings 
significantly lower than this.

Seismic
SANS 10160-4 derives heavily from 
Eurocode 8 and the inference may be that 
this would be the ‘go-to’ code for build-
ings beyond its scope. It is understood 
that some recent Cape Town projects may 
have used aspects of the ASCE code (7-05 
or 7-10, 2010) where it was felt that the 
projects were beyond the scope of Part 4.

This raises one simple issue with 
respect to the value of the Peak Ground 
Acceleration (PGA) used. Direct transla-
tion of Part 4’s 0.1 g to other codes would 
not give the level of safety intended by 
SANS, since PGA is further multiplied 
by a redundancy factor to give values 
considered representative of the currently 
predicted 1:475-year risk. The design of 
buildings within Zone 1 using interna-
tional codes should therefore consider an 
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appropriate value of PGA (i.e. one consis-
tent with the map in Part 4’s Appendix A).

Eurocode 8 places no limit on the 
height of the application of the Response 
Spectrum method (although this would be 
reined in together with various prescrip-
tive requirements for stability systems 
in US codes). Numerous strategies and 
design effects in Eurocode 8, such as 
capacity design and tension shift, are 
omitted from SANS 10160-4 and should 
probably be included in and accounted for 
in any structure beyond its scope.

It is also noted that for buildings of any 
size, the design of some specific materials 
and construction techniques is ‘norma-
tively referenced’ to both Eurocode 8 and 
ASCE 7-10.

Booth’s Earthquake Design Practice 
for Buildings (2014, 3rd edition) provides 
a useful comparison of different seismic 
codes (Eurocode 8 and ASCE 7-10 in 
particular), together with good explana-
tions of seismic design concepts in various 
materials, as well as, in Chapter 1, a so-
bering outline of global society’s differing 
approaches to and sometimes neglect of 
seismic risk in recent history.

CONCLUDING THOUGHTS 
FOR DISCUSSION

 N Do we as structural designers realise 
that buildings are beyond the scope 
of our codes in many cases? Have we 
read the current codes and are we alert 
to where the key changes and limits 
to scope are? What guidance and 
experience do we have where briefs lie 
beyond the scope of the SANS codes?

 N Key decisions regarding the design 
approach are part of the ‘DNA’ of a 
building and should be documented 
and permanently recorded both for 
reviews and to inform future assess-
ment or alteration. It is unlikely that 
the approach used and its implications 
are explained to or understood by the 
client/owner/insurer/local authority. 
These are key decisions that are cur-
rently made at the discretion of the 
engineer and are based on his or her 
understanding or acceptance of their 
associated risk.

 N Are we building a legacy of ‘flawed’ 
projects? How many mistakes are we 
repeating? How much overdesign are 
we allowing? A specific consultant’s 
track record with such buildings 
is not enough; we are dealing with 

1:50-year winds and 1:95-year to 
1:475-year seismic events. Building 
such a structure successfully in 2015, 
2009, 1989, etc, does not mean it was 
‘right’ if it hasn’t actually been tested 
or the design checked. There is a great 
chance of repeating mistakes.

 N Couldn’t we create better structures 
by talking to each other more? Isn’t 
this sharing of knowledge the nature 
of a profession and the purpose of 
its institutions? What is required to 
facilitate this?

 N What should trigger formal checking 
or peer review? Bases simply of 
building value are liable to manipula-
tion; certain building types, sizes or 
occupancies could be used to focus 
attention and experience effectively.

The ease of access to the widest variety 
of knowledge in human history means 
that now should be the most exciting 
time to be an engineer. However, it is also 
acknowledged that this information can 
seem overwhelming, and even when it 
is distilled into codes and design guides, 
there is often a gap between this knowl-
edge and the ability to apply it in practice, 
limited by both the time put aside to 
understand it and the fees available in the 
current economic climate to implement it.

This article acknowledges such pres-
sures, but argues for a turning point where 
it is recognised not only in the SANS 
codes, but also across the profession, that 
a better understanding of the effect of key 
natural loading phenomena, such as wind 
and earthquakes, on our structures, and 
the consequent raising of the standard of 
design approaches to resist them, would 
be to the benefit of our population and its 
long-term built environment.

It is argued that a practical un-
derstanding of the limitations of the 
current SANS loading codes and more 
prescriptive guidance as to where to go 
when designing beyond their scope would, 
together with a peer-reviewed approach 
to particular buildings, go some way to 
achieve this. 
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The annual IStructE Academics 
Conference, held in London in September 
2018, focused on promoting creativity 
and idea generation in today’s engineering 
students, and helping them to understand 
the importance of team work, effective 
collaboration and celebrating diversity 
in projects. It highlighted the fact that 
there is, and will continue to be, many 
changes to how we engineer in the 21st 
century. We need to educate students for 
this new, highly variable environment. 
The challenge is how we adapt and change 
civil engineering courses to allow time for 
students to think about ways of solving 
present and future engineering problems.

Chris Wise (Expedition Engineering) 
delivered the keynote speech. He empha-
sised that engineering is NOT a process, 
and proposed that some important 

engineering skills needed for the 21st 
century were going to be instinct, hunch 
and emotion, as processes are going to be 
driven more and more by machines. He 
also highlighted the fact that we should 
enable students to effectively collaborate 
with different types of people, as this 
is very important in the workplace. We 
need to welcome different engineering 
approaches in our design team – artists, 
artisans and philosophers.

Dr Mike Cook, from Imperial College 
and Burohappold Engineering, spoke 
about “Enriching Engineering Education”. 
He asked the question: What kind of engi-
neers do we want in the market place? He 
concluded that they must have knowledge, 
applied skills and drive, and that we need 
to tap into what excites students about 
engineering. He also emphasised that 
engineering outcomes are for people, and 
that we should sensitise students to see 
the social needs around them, thereby at-
tracting a more diverse group of people to 
engineering. He highlighted the fact that 
a creative solution to a problem requires 

students to work to all scales, considering 
ethical, social, economic and political 
issues. This requires teamwork, and for 
a student to consider a day in the life of 
someone – the human agenda.

Josef Hargrave from Arup’s Foresight 
team spoke about “Designing for a new 
normal”. He asked the question: What 
is the future going to look like? He con-
cluded that we are going to need to design 
resilient, adaptable infrastructure for the 
future. We are no longer designing for a 
single state, we are designing for condi-
tions that are highly subject to change, 
and our students must be prepared 
for this.

Oliver Broadbent (Think up) chal-
lenged delegates with “How do we have 
ideas?” and discussed why we need to 
teach people to have ideas, how to teach 
people to have ideas, and that we need to 
develop an idea-generation curriculum.

It was an enlightening and challenging 
day for academics, and it is clear that 
we need to seriously reconsider how to 
educate tomorrow’s engineers! 

Sarah Skorpen Pr Eng, CEng, MIStructE
Structural Engineering Lecturer
University of Pretoria
sarah.skorpen@up.ac.za

IStructE Academics Conference 2018 –  
the future of our engineering students
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INTRODUCTION
The South African National Roads 
Agency Limited (SANRAL) appointed 
Aurecon to provide consulting services 

for the improvement of National Route 7 
where it crosses the Olifants River near 
Klawer in the Western Cape. The site is 
located approximately 300 km north of 

Cape Town. The appointment included 
strengthening, rehabilitation and wid-
ening of the existing bridge, as well as the 
design of a new adjacent arch bridge to 
upgrade the route to a dual carriageway.

The existing bridge, completed in 
1957, displayed extensive cracking, failed 
expansion joints and spall damage to 
beam soffits. Some columns showed 
vertical cracks and some foundations had 
horizontal cracks. The arch had longitu-
dinal cracks on both the upper and lower 
surfaces; a previous attempt to fill the 
cracks proved unsuccessful, as the cracks 
continued to widen. Figure 1 shows an 
elevation of the existing arch bridge.

DESCRIPTION OF THE STRUCTURE
The structure consists of a solid arch 
spanning 92.7 m across the river, with a 
rise of 14 m. There are 4 × 14.65 m back 
spans to the north and one 14.65 m back 
span to the south, giving a total super-
structure length of 166 m.

The deck cross-section over the arch is 
a 380 mm thick, solid concrete slab section, 
as shown in Figure 2. Before widening, 

Strengthening, rehabilitation and widening 
of the existing arch bridge on National 
Route 7 over the Olifants River
The existing bridge over the Olifants River, dating back to 1957, displayed extensive cracking, failed expansion 
joints and spall damage to beam soffits, and required substantial rehabilitation.
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the trafficable width was 6.7 m with a 0.61 
m sidewalk on either side. No shoulders 
were provided. The arch cross-section is a 
single, wide arch with a width of 4.7 m and 
a thickness of 1.4 m, rounded at the ends.

The deck cross-section on the back 
spans consists of five precast pre-stressed 
T-beams with a 0.15 m in-situ concrete 
slab topping, as shown in Figure 3. The 
total deck depth is 1.0 m.

CONSTRUCTION METHOD
To explain the behaviour of the bridge it is 
important to understand the construction 
methodology. There are various methods 
for constructing arch bridges of this size. 
From the as-built drawings it is evident 
that the Melan method was followed 
to construct the arch. This entails the 
construction of a steel truss arch which is 
light and easy to erect across a river. Once 

the steel arch is in place, shutters are at-
tached to it and it is encased in concrete. 
The benefit of this method is that the 
temporary works are utilised as perma-
nent reinforcement for the concrete arch.

DEFECTS
Typical defects consisted of cracking above 
and below the arch, spalling of beams on 
the back spans, horizontal cracks in the 
foundations and failed expansion joints. 
Cracks above and below the arch were 
clearly visible, as shown in Figure 4.

Upon closer inspection it was found that 
the cracks had previously been filled with 
a rigid crack-filling epoxy material. It is not 
known when this repair was done, but the 
cracks subsequently continued to open, 
with gaps forming between the epoxy and 
the adjacent concrete, as shown in Figure 5. 
From the location of the longitudinal truss 
members in the arch it was clear that the 
longitudinal truss elements coincided with 
the positions of the longitudinal cracks.

Isolated incidences of spalling oc-
curred on the precast beams on the back 
spans, shown in Figure 6. Owing to the 

Figure 4 Longitudinal 
cracks below arch

Figure 5 Cracks in the 
arch continued to open

Figure 6 Spalling of the 
concrete on the back spans

Figure 7 Horizontal 
cracks in the pier foundations
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isolated nature of the occurrences, the 
corrosion of reinforcement was excluded 
as a possible cause.

Horizontal cracks were observed in 
the spread foundations of the pier. A 
typical example of such a crack is shown 
in Figure 7, indicated with a red line.

Between the arch and the back spans 
there were existing claw-type joints on 
both ends of the bridge which had failed 
(Figure 8). The glands had separated from 
the claws, letting water and debris into the 
joint. On the back spans there were clear 
signs of joint failure, judging by the cracks 
in the asphalt along the joints which are 
visible on the surface (Figure 9).

CONCRETE INVESTIGATIONS
Concern was raised by the client that 
alkali-silica reaction could be present and 
that it could be a reason for the cracking 
observed. A concrete materials specialist, 
Cembeton, was appointed to investigate 
the presence of alkali-silica reaction (ASR) 
and, if not present, to find what the reason 
for the cracking could be.

Nineteen cores were extracted from 
various locations in the structure and 
submitted for diagnostic examination. 
The location of the cores included cores 
through the cracks in the arch, adjacent 
to the cracks in the arch, foundations and 
the columns on and off the arch.

The following inspections/tests were 
performed on the cores:

 N The cores were examined with the naked 
eye and a stereo microscope at low mag-
nification, and properties recorded.

 N They were split along their length and 
carbonation determined with phenol-
phthalein solution.

 N They were examined a second time 
along the split surface with the naked 

eye and a stereo microscope at low 
magnification, and properties recorded, 
paying special attention to potentially 
deleterious mechanisms such as alkali-
silica reaction and sulphate attack.

 N The chloride content was determined 
after extraction with acid using 
method EN 196-21:1989.

 N Unconfined compressive strength 
(UCS) was determined in accordance 
with the SANS specification.

RESULTS
The results of the investigation can be 
summarised as follows:

Visual inspection
The coarse aggregate was obtained from 
crushing meta-quartzite and occasion-
ally quarzitic sandstone, most probably 
from the Table Mountain Group. This 
aggregate is potentially alkali-reactive if 
used with high-alkali cement. However, 
only one core from the top of the arch 
displayed minor signs of ASR and it 
could not be concluded that the observed 
cracking was due to ASR.

The concrete was generally dense and 
hard, and required some effort to split by 

using a hammer and chisel. Splitting often 
occurred through the coarse aggregate, 
indicating good adhesion between ag-
gregate and paste. The concrete was 
generally well proportioned, with a high 
coarse aggregate content in the case of the 
arch concrete.

Corrosion of the steel reinforcing was 
observed in several cores and this was suf-
ficient to cause cracks. Two cores from the 
column above the arch support (Figure 
10) and from the abutment footing, 
respectively, contained reinforcement that 
had suffered substantial section loss.

Cover depth and depth of corrosion
The cover and corrosion depths of various 
elements are given in Table 1. Note that rein-
forcement was not present in all the cores.

Table 1 Cover and corrosion depth

Position
Cover 
(mm)

Corrosion 
depth 
(mm)

Top of arch 77 77

Column top of arch 42 None

Abutment foundation 75 75

Abutment wall 45 75

Figure 8 Failed claw joint Figure 9 Failed joint on back spans

Figure 10 Corroded reinforcement in the 
core from the column above the arch support
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Carbonation
The carbonation depth varied substan-
tially at different locations on the bridge 
and, with the exception of the top of the 
arch, exceeded the cover to the rein-
forcing steel. Table 2 shows the carbona-
tion depth at various locations.

Table 2 Carbonation depth

Position
Carbonation 
depth (mm)

Top of arch 4 to 14

Column top of arch 14 to 35

Column top of arch support 40 to 50

Pier foundation 110

Abutment wall 47 minimum

Chloride content
The acid-soluble content, expressed as 
a percentage of the concrete, is given 
in Table 3. The water used to mix the 
concrete is unknown and other reasons 
for the presence of chloride could not be 
established.

Although the chloride content of the 
concrete was in some instances close 
to the limit, it was not regarded as high 
enough to have resulted in depassivation 
of the steel surface.

Unconfined compressive strength
The unconfined compressive strength 
results are given in Table 4.

Table 4 Unconfined compressive strength

Position
Strength 

(MPa)

Top of arch 84.8

Column top of arch 55.7

Column top of arch support 39.9

The strength of the concrete is generally 
high, especially for the arch. Correlation 
can also be seen with the depth of 
carbonation, which is less for the higher-
strength concrete. The design strength 
of the concrete could not be determined 
from limited as-built information.

REPAIR STRATEGY

Longitudinal cracks above 
and below the arch
The concrete investigation showed 
that the concrete in the arch was of 
a very high strength (84.8 MPa) and 
that the carbonation front had not yet 
reached the reinforcing steel. Concrete 
deterioration and steel corrosion 
were therefore not the causes of the 
observed cracks. When the construction 
methodology was considered, it was 
clear that the cracks coincided with the 
encased steel trusses. Closer inspection 
of the as-built drawings also showed 
that the transverse reinforcement was 
extremely light, with 10 mm diameter 
bars spaced at 450 mm. From inspection 
it was also evident that the cracks were 
still opening and it was decided to 
immobilise the movement by transverse 
strengthening. Strengthening with steel 
or carbon fibre plates was deemed to 
be impractical and not aesthetically 
pleasing, and it was decided to wrap the 
entire arch in carbon fibre wrapping. The 
wrapping would prevent the cracks from 
opening further, and an elastic coating 
was applied over the wrapping to prevent 
any moisture from reaching the steel. 
Figure 11 shows the arch after wrapping 
and coating.

Figure 11 Wrapped and coated arch

Table 3 Chloride content

Position
Depth 
(mm)

Acid-soluble Cl, 
%, en 196-21 

1989

Top of arch 
20 to 37 0.011

37 to 60 0.021

Column 
top of arch

0 to 15 0.018

15 to 35 0.018

Pier 
foundation

0 to 30 0.014

30 to 60 0.010

60 to 90 0.011



Spalling on precast beams
Although no testing was performed on 
the precast beams, visually they appeared 
to be in good condition, with only local 
areas of spalling. The spalling of the 
precast beams was repaired by cutting 
out to beyond the reinforcement and 
until sound concrete was reached. The 
voids were then filled with a free-flowing 
low-shrinkage grout. Figure 12 shows an 
example of the spall-repair method.

Spalls in columns and abutments
The concrete in the columns is of very 
good quality and only displayed local areas 
of spalling and corroded reinforcement. It 
was therefore decided to treat only those 
affected areas. Spalling with corroded 
reinforcement was treated by removing any 
loose material, saw-cutting at right angles 
to beyond the corroded reinforcement, and 
removing concrete in order to expose the 
full perimeter of the bars. The bars were 
then cleaned to expose sound metal, an 
anti-corrosive coating was applied and a 
cementitious or polymer-modified repair 
mortar was applied. Figure 13 illustrates 
the procedure that was followed.

Cracks greater than 0.5 mm were 
repaired by means of epoxy injection, 
shown in Figure 14.

Horizontal cracks in pier foundations
It was clear from the investigation that 
the concrete quality of the pier founda-
tions was inferior compared with the 
rest of the structure. The carbonation 
front had also extended way beyond the 
reinforcing steel and significant steel cor-
rosion was observed. To prevent further 
ingress of oxygen and moisture and to 
replace corroded steel, it was decided to 
repair the horizontal cracks in the pier 
foundations by encapsulating the affected 
foundations in a concrete skin. Dowels 
were drilled into the existing concrete 
and the concrete surface was scabbled to 
ensure sufficient bond between the old 
and new concrete. A 250 mm skin was 
cast around the existing concrete, with its 
own reinforcement to prevent cracking. 
The repair was waterproofed around the 
pier to prevent moisture ingress. Figure 15 
shows the crack repair detail.

Expansion joint repair
The glands on the existing claw-type 
joints above the arch springs had failed 
and needed to be replaced. They were 

Figure 12 Beam spall repair
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Figure 14 Injected cracks in arch

Step 1
Remove loose or delaminated concrete and/
or concrete areas identified by the engineer 

Step 2
Saw-cut repair perimeter to 10 mm deep 
at right angles and remove concrete areas 
identified by the engineer.
Extent of exposure of reinforcement:

 N Saw-cut 50 mm beyond rusted areas
 N Expose full perimeter of reinforcing bars

Step 3
All heavy corrosion and scale to be removed 
using hydrojetting (with grit) or other 
approved method to expose sound metal.

Note
If secondary reinforcing steel has lost more 
than 15% of diameter or if main reinforcing 
steel has lost more than 5% of diameter then 
a structural engineer should be consulted 
to advise on the addition of supplemental 
reinforcement.

Step 4
Apply anti-corrosive coating to the 
satisfaction of the engineer to cleaned and 
derusted reinforcing steel.

Reinforcing steel

Concrete
Microjet 
nozzle

Figure 13 Column spall repair

Extend to sound reinforcing bar

Extend to sound reinforcing bar

Concrete
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replaced with new claw-type joints with 
an 80 mm movement range. Figure 16 
shows the repair detail.

The joints on the back spans had 
polysulphide or silicone seals installed, 

and over time these had been covered 
in asphalt during resurfacing projects. 
After 70 years almost all creep and 
shrinkage would have taken place and 
the only movement at these joints would 

be due to temperature fluctuations. 
Temperature movements were deemed to 
be less than 10 mm, which made it ideal 
to install an asphaltic plug-type joint 
(Figure 17).

New concrete skin around 
existing base cast 250 mm thick

New rebar to prevent cracking

Cleat scabble contact area 
to expose aggregates

Existing concrete base  
(cracked in places)

Dowel into existing concrete 
Y12 dowels at 450 c/c eachway

Waterproofing

Existing concrete pier

Figure 15 Foundation crack repair

Asphalt surfacing

14
0

Re
ce

ss

Bars bent to form hooks before 
bending to form stirrups

Concrete nosing 
class W40/13

Sealing strip

800 mm movement 
armoured nosing type joint

3Y10 (T)*
2Y12 (B)*

18
0

* =  Bars to be supplied and 
fixed by the contractor 
Minimum lap = 50 × dia 
Minimum cover = 40 mm

Y10-200 
stirrups cast 

into deck

Y10-200 
stirrups cast 

into deck

Deck Abutment

300 300

30 mm EJ

Figure 16 Claw‑type joint repair
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DECK WIDENING
The parapets on the deck consisted of 
concrete rails and stanchions, which 
could not resist modern impact loads 
and therefore had to be replaced with 
new concrete parapets. The existing 

roadway, 6.706 m wide, was also not wide 
enough to accommodate two lanes of 
traffic. The edges of the deck, including 
the existing sidewalks, were demolished 
and recast to produce a slightly wider 
deck to accommodate the new parapets. 

A new lightweight pedestrian walkway 
was added on one side of the deck. The 
precast beam-type deck on the back 
spans had to be stiffened to accommo-
date the additional loads. This was done 
by adding additional transverse beams 

40 40

45
Bridging plates – top surface of plates 

covered with de-bonding strip

500

Asphaltic plug filler layers and screed

45

40 mm asphalt surfacing

10

75
25

25

Bituminous-based membrane and plug

Expansion gap sealed with jute plug

Expansion gap at time of 
installation of joint system

Figure 17 Asphaltic plug‑type joint repair
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www.wackerneuson.co.za 

RAMMERS
Wacker Neuson - Pioneers of 

FEEL

THE

POWER

New cast in-situ 
F-shape parapet

Detail D
Drainage pipe

75 mm ribbed bond-deck 
1.2 mm galvanised

Precast pedestrian 
handrails

30 MPa concrete 
175–190 mm thick

5 mm joint 
former

6 706 existing road width
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7 700 road width

8 750 overall bridge width

3 700 lane525
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Demolish parapet 
and sidewalk

8 382 existing bridge
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Figure 18 Typical section of deck over arches

Detail C
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between the two outer longitudinal 
beams. The procedure followed is illus-
trated in Figures 18 and 19.

CONCLUSION
The existing arch bridge over the Olifants 
River presented various defects, including 

extensive cracking in various parts of the 
structure, spall damage and expansion 
joint failure. Innovative methods were 
employed for repair, including large areas 
of carbon fibre wrapping, and a novel 
method of widening the existing deck. 
Through the use of concrete material 

specialists and experienced specialist con-
tractors it was possible to meet the client’s 
requirements of extending the service life 
of the structure.

The work commenced early in 2016 
and was substantially completed by 
mid-2018. 

New cast in-situ 
F-shape parapet

Detail E
Retain existing 
reinforcement

Widening 
of corbel

Precast pedestrian 
handrails

75 mm ribbed bond-
deck 1.2 mm galvanised

6 706 existing road width

3 400 lane

7 700 road width

8 750 overall bridge width

3 700 lane525

300

525

300

1 200 
sidewalk

300

1 500  
sidewalk

30 MPa concrete 
175–190 mm thick

New cast in-situ barrier wall

5 mm joint 
former

1%2%2%

Road  
centre line

40 mm 
asphalt

Demolish parapet 
and sidewalk

Demolish parapet 
and sidewalk

Dowels

334 widening

920 914 608 914 718

3 155
M20 anchor bolts
Detail E

82
8

Figure 19 Typical section of the back span deck
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LOCALITY AND REQUIREMENTS
The Vygieskraal River forms part of 
a broader network of river greenbelts 
which serves the urban areas of Athlone, 
Kewtown, Manenberg, Gugulethu, 
Bridgetown, Heideveld, Vanguard and 
Surrey Estate. It feeds both groundwater 
and surface runoff to the Black River, 
which then takes the water out to sea. 
Over the years and during the develop-
ment of Nantes Park, the banks of the 
river have deteriorated and now need 
urgent attention. To prevent the banks 
of the Vygieskraal River from collapsing 
it is imperative that they be secured by 
gabions or other means. During the pre-
liminary scoping conducted by DAVENG 
Consulting Engineers, it was found that 
many of the footpaths have already fallen 
into the river. HHO Consulting Engineers 
were therefore appointed to undertake 
the design and construction of a bridge 
over the Vygieskraal River between Statice 
Heights and Bridgetown. The com-
munity of Silvertown and surrounding 
areas rely on pedestrian crossings over 
the river to provide access to colleges, 
places of worship and both primary and 
secondary schools.

The proposed pedestrian bridge will 
have one main span of 15 m and two jack 
spans of 7.5 m each to span the total width 
of the Vygieskraal River of about 30 m, i.e. 
with two supporting columns in the river 
itself. The internal width of the proposed 
pedestrian bridge is 2.5 m. The City 
of Cape Town requires that the design 
should be robust, durable and “vandal 
proof”, which means a concrete structure 
(including the parapet), with no other ma-
terials such as wood or metals that could 
be prone to theft or vandalism. The client 
has therefore requested precast concrete 

handrails. The pedestrian parapet (hand-
rail) also has to have sufficient openings 
to be “see-through” (for safety reasons) 
and to allow backwater to pass through it.

HHO Consulting Engineers was asked 
to evaluate various alternatives regarding 
cost and constructability, and to conduct 
a preliminary and detail design using 
SOFiSTiK for the structures portion of a 
non-motorised transport contract.

PROBLEMS ENCOUNTERED 
AND INNOVATIONS
The bridge is located approximately 4 km 
from the coast. Since the Vygieskraal 
River is not subjected to heavy wave 
action, the concrete mix design for abra-
sion is of lesser importance. However, 
the abutment embankments and 

slope-protection measures need to cater 
for scour damage from prolonged contact 
with water. The bridge piers embedded 
in the Vygieskraal River will also be 
subjected to prolonged and continuous 
wetting and drying cycles. Therefore the 
condition of exposure corresponds to a se-
vere environment with a minimum cover 
to reinforcement of 50 mm. The design 
crack width for the structural elements is 
less than 0.25 mm.

The aesthetics of the structure will 
match the surrounding area. The arched 
option was chosen since it maximises the 
vertical clearance of the bridge and ac-
centuates the view of the horizon from the 
Vygieskraal River while promoting free 
drainage of the bridge deck. Optimisation 
of this solution maximises the use of 

Plans afoot for bridge 
over river in urban park
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Design Engineer: Structures
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Figure 1 3D view of the Vygieskraal River Pedestrian 
Bridge to be constructed in Athlone, Cape Town



site equipment such as a crane, which 
means there will be minimal disruption 
of the river since the precast U-beam 
will provide formwork for the composite 
deck slab. In addition, precast units can 
be manufactured off-site in warehouse 
conditions where they can be steam-cured 
to provide a superior finish and resistance 
to aggressive actions.

SIZING OF THE REINFORCED 
CONCRETE PRECAST BEAMS
The proposed new deck for the pedestrian 
bridge, consisting of precast U-beams and 
a cast-in-situ slab, has been designed in ac-
cordance with the requirements of TMH7 
for sidewalk and cycle track live loading. 
When reinforced concrete precast beams 
are being sized, it is common to design for 
ultimate limit state (ULS) and to check ser-
viceability limit state (SLS) conditions for 
compliance. When assessing the ultimate 
design moment in relation to the capacity 
of the precast beam sized at 750 mm depth, 
the ultimate design moment exceeds the 
moment of resistance of the steel. This 
would therefore suggest that at this depth 
(750 mm), the precast girder will have to 
be designed as a PC (pre-stressed concrete) 
section to meet ULS conditions.

The shallower section required pre-
stressing to avoid tension due to hogging 
moments, predominantly as a result of 
the continuous bridge deck structure 
over the piers. However, by increasing 
the bridge deck depth marginally, the 
construction methodology was simplified 
in the sense that no pre-stressing was 
required. Although post-tensioning was 
not an option, i.e. longitudinal (beams) 
or transverse (in-situ connections), 

pre-tensioning was investigated during 
the detail design since the beams are 
precast. The modelling/analysis therefore 
included the construction sequence and 
time-dependent effects with associated 
pre-stressing calculations, where neces-
sary or applicable (detailed loss calcula-
tion including friction, wedge slip and the 
above). The main application of SOFiSTiK 
was to model the span configuration and 
construction stages correctly, since the 
final section for load application will be 
composite, and to investigate the need for 
using precast pre-tensioned beams.

The depth of the precast beam 
was increased to 950 mm (including 
the cast-in-situ slab) to meet the ULS 
conditions for reinforced concrete (RC). 
Considering the cast-in-situ slab at the 
integral crosshead connection, the design 
moments were dependent on the live load 
and superimposed dead loads, inclusive of 
certain erection loads, such as permanent 
formwork and construction labourers. As 
only spans one and two, or spans two and 
three, contribute to the maximum design 
moment, these moments were about a 
third the size of the mid-span design mo-
ments for the precast beam.

CRACK CONTROL AT THE 
SERVICEABILITY LIMIT STATE
Since the section is a composite precast and 
cast-in-situ slab, cracking due to creep and 
shrinkage needs to be monitored at two 
load cases. Therefore, the modular ratio 
effects for the different concrete strengths 
were considered for crack control at the 
SLS. The first case is when the bridge has 
just opened (small amount of creep) and the 
second is when creep and shrinkage in the 

bridge are complete. The latter implies that 
the concrete Young’s modulus is halved 
[Ec (short term) = Ec/2 = 15.5 kN/mm2].

Both limits for the maximum compres-
sive stress in concrete and tensile stress in 
rebar were satisfied, along with a maximum 
allowable design crack width of 0.25 mm. It 
is usually assumed that there is local plas-
ticity at critical sections at the ULS and that 
the self-equilibrating stresses due to the 
non-linear temperature distributions can 
be ignored in combination loadings (Cope 
1987). However, both positive and negative 
temperature differences which contribute 
towards the total compressive and tensile 
stress were also checked for compliance at 
mid-span and over the pier.

SHEAR AND CONTINUITY EFFECTS
Both the dead and superimposed dead 
loads were used to calculate the shear 
effects at a distance d (mm) away from 
the supports for ULS. The maximum 
allowable shear stress limit was satisfied, 
and shear reinforcement was accordingly 
designed at the ends of the deck. For 
shear in composite construction, it is not 
necessary to consider the section cracked 
in flexure at the support. However, shear 
links were required to satisfy the ultimate 
shear resistance requirements.

The self-weight of the precast beams 
remains simply supported, therefore the 
self-weight of the beam and the weight of 
the deck slab are supported by the beam. 
When the deck slab concrete has cured, 
any further loading, such as superim-
posed dead loads and live loads, will be 
supported by the composite beam and 
slab section.

Further continuity moments due to 
restrained creep and shrinkage of the pre-
cast beams must be considered in addition 
to the superimposed dead loads, live loads 
and temperature loading.

BEAM EMBEDMENT LENGTH AND 
DIFFERENTIAL SHRINKAGE
A beam embedment length of 1 m has 
been selected for the precast beams 
which will be cast into the in-situ integral 
crossheads. This embedment does involve 
some restraint, which will rotate the beam 
ends, giving rise to sagging moments at the 
supports. However, when the slab is even-
tually cast, the beam ends are expected 
to rotate in the opposing direction due to 
differential shrinkage, which will give rise 
to hogging moments at the supports.
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Figure 2 Span configuration for the 
Vygieskraal River Pedestrian Bridge
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Figure 3 Model with beam and shell finite elements (SOFiSTiK)

Figure 4 Self‑weight test (SOFiSTiK)

Figure 5 LC 4001 Substructure (SOFiSTiK)

Figure 6  LC 4010 Activation of precast U1 beams (no loads applied 
yet) (SOFiSTiK)

Figure 7 LC 4015 Creep (30 days) (SOFiSTiK)

Figure 8 LC 4020 Self‑weight and wet concrete (SOFiSTiK)

Figure 9  LC 4040 Hardening of in‑situ concrete (no change in 
stresses) (SOFiSTiK)

Figure 10 LC 4041 Superimposed dead load (SOFiSTiK)

Figure 11 LC 4046 Creep and shrinkage (1‑step) (SOFiSTiK)

Figure 12 LC 4047 Creep and shrinkage (t‑infinity) (SOFiSTiK)
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These moments do cancel each other 
out to some extent, but as there is often a 
delay of one or two months between beam 
embedment and casting of the slab, the 
moments due to restrained creep during 
that delay period are critical for one 
design load case.

If we assume that two-thirds of the 
total shrinkage (300 × 10–6) takes place 
before the deck slab is cast and that the 
residual shrinkage is 100 × 10–6, then 
the differential shrinkage is 200 × 10–6. 
The differential stresses result from 
the restrained stress in the slab and the 
axial stress in the composite section 
owing to the force exerted to restrain 
the differential shrinkage. The restraint 
moment calculated from this force and 
the distance between the centroids of the 
compression flange and the composite 
section increases the tensile stress at the 
beam soffit by 0.70 MPa.

A typical feature of an in-situ integral 
crosshead is that beams are erected on 
temporary supports generally off pier 
foundations. The design considerations 
were the creep and shrinkage of the 
precast beams and slab, live loading and 
thermal effects. It is expected that deck 
settlement and differential displacement 
of parallel rows of bearings will not be an 
issue, since all foundations are founded 
on piles. The design hogging moments 
induced at supports consist of live and 
dead loads (including the superimposed 
dead load). On the other hand, the design 
sagging moments induced at the supports 
consist of the restrained creep rotations 
of the precast beams, thermal effects and 
live loading acting on remote spans.

The construction stages defined in the 
Construction Stage Manager (CSM) of 
SOFiSTiK are:

 N CS10 ➝ Activation of precast section
 N CS11 ➝  Activation of pre-stressing 

(optional)
 N CS15 ➝ Creep and shrinkage (30 days)
 N CS20 ➝  Self-weight of wet concrete 

from slab
 N CS40 ➝ Stiffness activation of the slab
 N CS41 ➝ Superimposed dead load
 N CS45 ➝  Creep and shrinkage for 3 000 

days
For the long-term (time-dependent) 
losses, creep and shrinkage of concrete 
and relaxation of pre-stressing steel are 
calculated automatically in CSM “creep 
steps”. A typical pre-tensioning profile 
would be in the webs and would follow 

the beam curvature. Superimposed 
dead loads and long-term creep effects 
act on the composite cross-section. All 
other loads act on the precast section. 
CS10 and CS11 occur at the same time. 
Therefore, when the pre-stressing ten-
dons are cut and force is transferred to 
the cross-section, a camber will occur. At 
this same moment, the beam self-weight 
will create a deformation in the opposite 
direction until an equilibrium is reached. 
If the deflections due to imposed 
loading conditions or combinations 
are excessively high, then the precast 
beams must be pre-tensioned. Some 
of the SOFiSTiK design load cases are 
indicated in Figures 3–12. LC 4000 is the 
accumulated forces from the construc-
tion stage calculation, and LC 5000 is the 
individual results from the construction 
stage calculation (differences).

PROJECT STATUS
The bridge will be constructed in the 
2019/2020 financial year. A tender 
clarification meeting was held at HHO 
Consulting Engineers in September 2018. 
The estimated project budget is R2 mil-
lion. A breakdown of the costs is shown in 
Figure 13.

CONCLUSION
To minimise construction timeframes 
and the environmental disturbance 
from the structure, precast segmental 
construction is preferred. To mitigate the 
possible maintenance implications and 
the possibility of overturning due to flood 
action, continuity is required over the 
piers using in-situ connections.

The full precast beam option was 
chosen as the structural solution at the 
end of preliminary design. This method 
utilises only precast segmental construc-
tion and will consist of precast U-beams 
for both the jack spans and the main 
span, with permanent formwork for the 
composite cast-in-situ slab.

A good mechanical model of an 
engineering structure with efficient final 
elements, proper discretisation, boundary 
conditions, and a realistic material model 
and loads is the key aspect in designing. 
In most cases a well-known beam FEM 
(finite element method) model can solve 
all practical static and dynamic problems 
(Zóltowski 2008).
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Figure 13 Expected expenditure for footbridge, as per COLTO section (%)

4700 Surfacing of bridge decks 
(1.23)

5100 Pitching, stonework and 
protection against erosion (0.41)

5200 Gabions (16.46)

6100 Foundations for 
structures (25.79)

6200 Falsework, formwork and 
concrete finish (4.74)

6300 Steel reinforcement for 
structures (17.85)

6400 Concrete for structures 
(31.34)

6600 No-fines concrete, joints 
and bearings (2.18)
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INTRODUCTION
An MSE (mechanically stabilised 
earth) structure is a composite material 
comprising backfill, reinforcements and 
a facing. The mass of the components 
for a typical structure is 95% backfill, 1% 
reinforcements and 4% facing. The settle-
ment characteristics of the structure are 
in effect the characteristics of the backfill. 
The facing should be able to settle with the 
backfill (Figure 1).

The horizontal joints between the 
1.5 m high standard cladding elements are 
20 mm wide and filled with compressible 
EPCM pads. Should internal settlement 
of the MSE selected backfill, during and 
after the construction process, exceed this 
allowance, then spalling of the panels will 
occur (Figure 2).

Discrete precast concrete facing sys-
tems should be able to:

 N accept local loads
 N provide an aesthetic and durable outer 

skin
 N be flexible enough to adapt to founda-

tion settlements of the massive earth 
structure

 N be able to adapt to internal settlement 
of the backfill both during and after 
construction.

Precast concrete facing elements are 
designed as independent elements sur-
rounded by joints. The joint width is 
a function of the panel height and the 
expected differential settlement. The 
horizontal joints cater for internal settle-
ment, while the vertical joints cater for 
differential settlement of the foundation. 
The cladding elements are generally 
attached to the reinforcing strips. If the 
facing system is more compressible than 
the backfill, then the cladding elements 

Andrew Smith Pr Eng
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Internal settlement 
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hang off the backfill. If not, then internal 
settlement of the backfill will drag the 
strips down at their connection with 
the panel.

Care is taken on high structures to 
tier the cladding, as shown on the hairpin 
bend on the Northern Access Road to the 
Katze Dam in Lesotho (Figure 3).

EXAMPLE OF AN MSE SYSTEM 
WITH LITTLE COMPRESSIBILITY
Lack of drainage is often cited as the 
reason for failure of MSE walls. Lack 
of compressibility of the facing system, 
however, may well be the prime cause of 
failure of such structures.

Of concern is an MSE system intro-
duced into Africa in which the facing 
system has little vertical compressibility. 
The reinforcements are of cold drawn 
high-yield steel wire with less than 3% 
elongation at break (Figures 4 and 5).

Should the backfill settle differen-
tially to the cladding, drag-down of 
the reinforcing strip will occur at the 
cladding. In this case, the problem is 
compounded since the reinforcing strips 
are brittle. The drag-down could exceed 
the strain limit at the strip/cladding con-
nection and lead to progressive failure of 
the connections.

Figure 3 Hairpin bend, 
Northern Access Road, Lesotho

Figures 4 and 5 Examples of MSE 
systems with little compressibility
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Figure 6 Structure on the Mbabane 
Bypass with a 22 m high upper tier
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PROBLEMS WITH HIGH VERTICAL 
STRAIGHT-UP STRUCTURES USING 
MODULAR PRECAST CONCRETE FACINGS
The internal settlement of backfill in 
high structures may be greater than the 
capacity of the facing joints to absorb the 
settlement. The joints close and spalling 
of lower panels begins.

This was the case on the central 22 m 
high section of the vertical upper walls 
of an MSE structure on the Mbabane 
Bypass. Spalling occurred on the lower 

panels (Figure 6). The stress build-up in 
the panels was relieved by cutting 50 mm 
joints into the lower edges of the panels 
and filling the joints with polystyrene 
(Figure 7).

A COMPRESSIBLE PANEL
The experience gained on the Mbabane 
Bypass structure led to a solution for 
combating the internal settlement of high 
structures with standard MSE facing 
panels. A simple solution, which would be 

the equivalent to a tier and could be easily 
precast on site, was needed.

The problem was solved by casting 
a polystyrene jointing strip across the 
horizontal mid-line of the panel (Figure 
8). Two channel sections with sockets and 
bolts are cast onto the back of the panel 
(Figure 9). The panel is held together 
by the channels during the precasting, 
de-moulding, stacking, transport and 
installation into the structure. Once the 
panels have been placed in the structure, 

Figure 8 Strip of polystyrene cast 
into the panel across its mid‑height

Figure 7 Cutting 50 mm joints into the lower 
part of panels and filling with polystyrene
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attached to the reinforcing strips and back-
filled to the level of the bolts, the bolts are 
removed. The panel now has a substantial 
horizontal joint, allowing both rotation and 
settlement, and accommodating ongoing 
internal settlements of the backfill.

Trial casts were made in a local precast 
yard and the solution was then success-
fully used on the Moatize Coal Mine, in 
Mozambique, where a vertical 21 m high 
face was required at the tip (the wing-
walls could be tiered) (Figure 10).

The two channels fastened to the back 
of the panels with cast-in bolt sleeves 
allow for handling and placing of the 
panel into the structure. Once the rein-
forcing strips have been attached to the 
whole panel, the bolts on the upper half 
are removed. The upper half of the panel 
is now free to settle and rotate relative to 
the lower half of the panel.

The compressible panel is a simple 
method for increasing the flexibility of a 
precast concrete facing system without 
any major change to the structure. To 
date compressible panels have been 

incorporated into eleven MSE structures 
in eight African countries. Their heights 
range from 18 m to 27 m.

CONCLUSION
The compatibility between the facing 
system and the MSE backfill is a crucial 
part of the design of MSE structures. The 
design of the facing system is dependent on 

the geometry and loading of the structure, 
as well as on the nature of the MSE backfill 
and the compaction thereof. Compressible 
panels incorporated into standard precast 
concrete modular facing systems have 
enabled such systems to be used for high 
structures (Figures 11 and 12).

A patent has been filed by Terre 
Armée Internationale. 

Figure 12 Illustration of the effectiveness of 
compressible panels (Note: the joints have opened 
up on the upper half of the compressible panels)

Figure 9(a) and (b) Channels and 
bolts on the back face allow for safer handling

Figure 11 ROM tip wall during 
construction showing compressible 

panels performing the same function as tiers

Figure 10 Moatize structure – compressible panels are placed across 
the mid‑section, at the same level as the top of the wing wall tiers
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Most of us are familiar with the age-old 
game rock-paper-scissors played between 
two people, in which each player forms 
one of three elements with his hand.

There is a convention determining 
which element prevails over another. 
Rock overcomes scissors, but is defeated 
by paper. Paper overcomes rock, but is 
defeated by scissors. Scissors overcomes 
paper, but is defeated by rock. This is a 
zero-sum game, where one person’s gain 
is equivalent to another’s loss. The net 
benefit is therefore zero.

To the inexperienced player, i.e. 99% 
of players, rock-paper-scissors is a game 
of chance with a one in three chance 
of winning. Research, however, has shown 
that certain strategies can be employed to 
ensure one’s chance of winning.

DESIGN ELEMENTS
Clinix Health Group has commenced 
working on its seventh hospital that is 
set to be a game-changer for community 
healthcare. The new hospital, situated 

in Soweto, will be named after the late 
Dr Nthato Motlana, one of the founding 
members of Clinix Health Group. We 
at Pierre Badenhorst Engineers (PBE) 
are privileged to have been working 
on the civil and structural design and 
planning of the Dr Nthato Motlana 
Memorial Hospital.

While working on the structural 
design of the hospital, we noted elements 
with a resemblance to the elements in the 
rock-paper-scissors game:

 N Rock. The site in Protea Glen, Soweto, 
is classified as a D3 dolomite site. 
This poses several challenges, both 
civil and structural, since all designs 
are required to adhere to the relevant 
SANS 1963: Development of dolomite 
land standards.

 N Paper. The co-architects on the 
project (Greenspace Studio & TAG 
Design) have designed an awe-inspiring 
building including, among others, 
large open spaces, cantilevers and 
overhangs in excess of 6 m, planted slab 
edges and roof gardens, an atrium roof 
spanning more than 20 m and slanted 
columns. Numerous sheets of paper in 
calculations are required to make this 
structurally possible.

 N Scissors. The hospital is planned 
to be the first of its kind – a 5-Star 

Green-rated building. Reductions in 
cement quantity, virgin steel used, 
emissions and more must be made 
to surpass Green Star requirements, 
minimising the environmental 
impacts.

ROCK-PAPER-STRUCTURE
The original convention of the game has, 
however, changed. In this situation, the 
elements do not oppose one another. Here 
the elements all collaborate towards an 
optimum and balanced solution. We call 
it rock-paper-structure. As opposed to the 
zero-sum outcome with zero-net benefits, 
a win-win strategy is applied in the design 
of the structure. This is a collaborative 
strategy and resolution process that aims 
to accommodate all elements.

Various strategies and options were 
explored to ensure that the hospital 
building, built on dolomite, is structurally 
safe and at the same time adheres to the 
Green Star requirements.

The structure will be founded on a 
reinforced earth mattress and raft founda-
tion system designed to bridge a 5.0 m loss 
of support, to take into account non-cat-
astrophic failure of the structure. Various 
options were explored to reduce the dead 
load of the structure and consequently the 
required foundation sizes. A structural 

Louis Mostert
Design Engineer
Pierre Badenhorst Engineers
louis@pbe.co.za

Conrad Badenhorst
Design Engineer
Pierre Badenhorst Engineers
conrad@pbe.co.za

Rock, Paper, Structure

The new Clinix Health Group hospital, situated in Soweto, will be named after 
the late Dr Nthato Motlana, one of the founding members of Clinix Health Group
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steel building was considered instead of a 
concrete structure. The foundation sizes 
of the structural steel option were found to 
be 30% smaller than those of the concrete 
option. However, with this being a hospital 
building where a minimum fire rating of 
two hours is required, the capital expendi-
ture involved in a steel structure, together 
with the required fireproofing, outweighed 
the saving on the reduced foundations.

Special attention is also being given to 
the design and placement of wet services 
on the site to ensure that dolomite-
specific requirements are met.

The superstructure has various areas, 
each with different design solutions. In 
the conventional areas, in-situ reinforced 
concrete slabs supported on reinforced 
concrete columns are used. The slab 
thicknesses are dictated by the span/

effective depth ratios to ensure that allow-
able deflections are maintained to limit 
damage to finishes.

The roof over the atrium, spanning over 
20 m in some areas, will incorporate steel 
trusses and beams to traverse the large 
spans between columns. A Bond-Dek roof 
slab is proposed over the atrium to reduce 
nominal dead loads supported by the steel 
structure. The steel beams and trusses will 
be adequately fireproofed.

The south-eastern wing of the struc-
ture consists of three storeys which canti-
lever more than 5 m over slanted columns. 
Post-tensioned slabs are being investigated 
to mitigate large deflections in this area.

With the support of Solid Green 
Consulting, different strategies are being 
utilised to attain credits towards a 5-star 
Green-rated building. Concrete mixes will 

be specified where the absolute quantity 
of Portland cement, as an average across 
all concrete mixes, is reduced by 30% 
to 40% by substituting it with industrial 
waste products or oversized aggregates.

The project specifications will also 
require that 60% of all reinforcing or 
stressing steel, by mass, has a post-
consumer recycled content greater than 
90%, and that 90% of all steel (structural 
steel, reinforcing steel, stressing steel and 
steel products) in the building has a post-
consumer recycled content greater than 
60% or is reused.

It is clear that an intricate balancing 
act is required to accommodate all the 
elements required in the building design. 
Careful planning is needed to produce the 
desired win-win outcome.

We call it rock-paper-structure. 

The south‑eastern wing of the structure will consist of three 
storeys which cantilever more than 5 m over slanted columns

The hospital is planned to be the first 
of its kind, a 5‑Star Green‑rated building

PROjeCT TeAM
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Architect
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Tag Design
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Civil Engineers

Pierre Badenhorst Engineers

Quantity 
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VSB Quantity Surveyors

Electrical 
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Veld du Toit Inc

Mechanical 
Engineer

iX Engineers

Green Star 
Consultant

Solid Green Consulting



OVERALL WINNER AND WINNER IN THE ASTPM TUBULAR AND COMMERCIAL CATEGORIES

Steel Awards – a showcase of 
resilience and exceptional workmanship
The 37th Steel Awards event, hosted by the Southern African Institute of Steel Construction (SAISC), was held 
towards the end of last year. These prestigious annual awards recognise excellence in the use of structural steel. 
There were 74 entries, reflecting steel as the material of choice and proving that this is an industry that the 
country can indeed be proud of. The entries showed innovation in every process with the integration of design, 
detailing, fabrication and erection. In this article we present the winners to our readers.
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The Time Square Sun Arena in Pretoria 
was the overall winner, and was also 
the winner in the ASTPM Tubular and 
Commercial categories.

The external box gutter of the Arena 
was originally planned in concrete. 
However, after looking at the complexity 
of the scaffolding this would require, and 
the need to support a concrete gutter and 
fix rebar levels at more than 15 m high, 
as well as weight limitations and time 
constraints, it was decided to redesign the 
concrete gutter as a steel lattice curved 
box gutter that is 4 m high, using an 
internal 3 mm plate formed gutter. The 
items were fabricated as complete units 
from column to column and lifted into 
position using a 220 ton crane. The most 
economical way of spanning the rest of 
the 100 m Arena roof was by using a dome 
with a compression ring in the centre.

The biggest challenge was to have 
elements of this size fabricated off-site, 
bringing them to site in sequence and 
having a civil contractor align them 100% 
with the steelwork. All trusses between 
the gutter and the main compression ring 
had to fit perfectly, with only a 50 mm 
tolerance gap over a 100 m span.

Scope and restrictions
 N The project involved the construction 

of the roof and seating structure on a 
complete three-level basement as the 
footprint of the site.

 N Erection was the most critical element. 
The main roof had to be erected in 
just over three months, excluding 
substructures.

Time Square Sun Arena: Internal pano‑
rama of the Arena with the seating 

and roof nearing completion

Time Square Sun Arena:  
Aerial view of the Arena roof under 
construction with the cranes in position
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 N The elements had to be so designed 
that they could be lifted with cranes, 
where the load was limited by what the 
slab below could handle.

 N The programme was very tight, with 
completion dates not moving due to 
events having already been booked a 
year in advance for the opening.

Design and fabrication of the roof
Detailing was done in Tekla, in close 
cooperation with the engineer, to deter-
mine lifting sizes and weights to ensure 
that the steel contractor would be able 
to erect the steelwork using the most 
economical methods.

Tekla was used to colour in the lifting 
elements with element weights, which 
made them clear to the engineer when 
approving the loads on the slabs and deter-
mining the crane positions on the slabs.

Fabrication was done in complete 
assemblies as far as possible. Due to 
CADCON premises being in Centurion, 
close to the Menlyn site, abnormal 
loads could be transported without 
having to travel too far on the freeways. 
Trial assembly of all elements was done in 
the workshop before transport to the site.

Process
 N Maximum lifting weights were deter-

mined for all main assemblies.
 N Crane positions were pinned all 

around the structure, taking concrete 
structures, lift shafts and roadways 
into consideration.

 N The maximum radius for crane lifts 
was determined, which in turn deter-
mined the sizes of the cranes.

 N Back-propping of the slabs had to be 
designed for each and every position.

 N Back-props were erected in sequence 
to synchronise with the steel erection 
programme.

 N During erection, the back-propping 
was moved in the same sequence.

 N Temporary cabling was used to stabilise 
elements where the complete structure 
was not yet working as a whole.

Mobilisation and erection challenges
While building of the main concrete 
superstructure was continuing, structural 
steel erection had to overlap with the con-
crete works in order to keep to the very 
challenging and demanding programme. 
This entailed back-propping of the newly 
constructed lower-ground concrete floors 
down to the –B3 level to allow access for 
numerous construction laydown zones, 

and for mobile cranes in excess of 80 tons 
(in some instances 220 tons) to be posi-
tioned on the concrete floors. The cranes 
were used for assembly of the compres-
sion ring, the tubular space frame roof 
trusses, rigging subgrids, catwalks, the 
stage mechanics support structure, and 
the placement of the raking steel beam 
structures to facilitate the final finished 
Bond-Dek seating structures.

Planning had to be done from the shop 
detailing stage to ensure that the complete 
assemblies would fit on site and that the 
erection weights were considered, taking 
into account the crane/lifting philosophy 
followed to limit erection costs and back-
propping as far as possible.

CADCON designed temporary work-
shop jigging, which was detailed in X-steel 
and built to make sure that when the 
complete gutters, girders, hammer head 
structures and roof trusses had been built, 
they would fit 100% on site.

Weights were predetermined in Tekla 
and indicated on the Erection Methodology, 
also indicating the maximum crane 
lifting radius. This ensured that slabs and 
cranes were not overloaded while activity 
continued 24/7 with labour and the sur-
rounding main contractor plant, etc.

Compression ring
The compression ring was built as a 
bolted assembly in the workshop, standing 
over 6 m tall. After it had been completely 
pre-assembled, it was dismantled and sent 
to site in separate elements. It had to be 

Key PlAyeRS  (Time Square Sun Arena)

Client/Developer: Sun International

Architect: LYT Architects

Structural Engineer: WSP

Main Contractor: WHBO

Steel Erector: On Par Erectors

Cladding Manufacturer and Supplier: 
Global Roofing Solutions

Cladding Contractor: Chartwell Roofing

Corrosion Protection: Dram Industrial 
Painting Contractors

Time Square Sun Arena: Erection of 
the 100 m roof around the compression ring

Time Square Sun Arena: Aerial 
view showing the busy surrounding area
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installed 100% centrally to the Arena and 
at the correct level to ensure that the roof 
trusses fitted. To achieve this, a central 
scaffold tower was designed by Form-
Scaff in conjunction with WSP and the 
main contractor.

The Arena slab receiving the scaffold 
tower had to be back-propped three floors 
down to the lower-level surface bed. At 
the base of the scaffold tower, sand jacks 
were built and positioned under each scaf-
fold prop by CADCON.

The main roof trusses were installed 
in segments supported from designed 

temporary columns to limit truss lifting 
weights and limit crane loadings on the slab.

Completion
Once all the trusses had been installed 
in opposite sequence segments and all 
infill steelwork was complete, the scaffold 
tower had to be lowered. Releasing the 
scaffold was done by washing the sand 
from the sand jacks systematically, after 
which the roof was lowered by about 
80 mm over the 95 m spanned roof.

A remarkable achievement of this 
Arena installation was that it took only 2.5 

months to install the whole roof and to 
infill the steelwork after the compression 
ring had been installed and levelled on the 
central scaffold support tower.

The overall Arena installation took ap-
proximately six months, from 19 October 
2016 to 15 May 2017.

After the main roof had been 
released, supported by the compression 
ring scaffolding platform, the following 
installations proceeded: the roof sheeting, 
the main subgrid suspended with the 
hanger system off-roof, and the lower and 
upper stages.

What made this exceptional was the 
teamwork required between the steel con-
tractor, the main contractor and the en-
gineers, who all had to work in harmony, 
trusting each other’s views and coming up 
with the best plans to execute such a com-
plex roof, plus the substructures of over 
1 500 tons, in this short period of time. 
The client gave their backing consistently 
during the process to ensure that the end 
goal was achieved and that the Arena 
could open to the public on time and start 
producing revenue. 

Time Square Sun Arena: The seating structures had to be erected over a complete three‑
level basement

http://www.sika.co.za
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WINNER IN THE SAFINTRA FACTORY AND WAREHOUSE, AND GRS METAL CLADDING CATEGORIES
The Shoprite Cilmor Distribution Park 
is the latest installation of the national 
distribution centre roll-out for the owner/
operator client, Shoprite Checkers. The 
project comprises more than 20 buildings, 
the largest of which are three warehouses 
serving as the core of the development. 
The biggest is the 76 000 m2 Dry Goods 
warehouse, followed by the 18 000 m2 
Refrigerated Building and the 12 000 m2 
Returns Centre.

Structural steel was the natural 
choice to realise the large open-span 
roof structures and curved architectural 
features. The operational design required 
a 32 × 32 m internal grid for the ambient 
temperature warehouses and 24 × 24 m 
for the refrigerated warehouse.

The buildings are stabilised by 
large cantilevering concrete tilt-up 
columns that were constructed during 
the fabrication period of the steel. The 
largest of these columns is 24.3 m tall, 

weighing more than 44 tons. Starting 
off with a stable structure greatly 
reduced the risk during the erection of 

the long-span structural steel girders 
and trusses.

The girders were built up from hori-
zontally orientated UB chords laced with 
double equal-angle web members. This con-
figuration allowed optimised utilisation of 
the material and produced a girder that was 
easier to handle on site due to the lateral 
and torsional stiffness of the box-shaped 
assembly. The trusses for the ambient tem-
perature warehouses were classic lattices 
made from equal-angle chords and web 
members. To provide a flat fixing surface 
for the refrigeration panels, the trusses for 
the refrigerated building were also boxed 
lattices with channels as chords.

The main contractor, Stefanutti Stocks, 
achieved over one million lost-time injury-
free man-hours on this project.

The project was completed on time 
and within budget, while impressing with 
outstanding design and the excellent 
quality of works. 

Key PlAyeRS (Shoprite)

Client/Developer: Shoprite Checkers 
Properties

Architect: Steyn le Roux Truter

Structural Engineer and Engineer: 
WSP Group Africa

Quantity Surveyor: iQS

Project Manager: SiVEST

Main Contractor: Stefanutti Stocks

Steelwork Contractor and Steel Erector: 
Mazor Steel

Cladding Manufacturer: 
Global Roofing Solutions

Cladding Supplier: Safal Steel

Cladding Contractor: Scheltema

Corrosion Protection (galvanising): 
Advanced Galvanising

Corrosion Protection (paintwork 
contractor): Nu Nation Protective Coatings

Shoprite: Large open‑span curved 
roof of one of the warehouses

Shoprite: Steel roofing 
under construction

Shoprite: Structural steel was the natural choice to realise the large 
open‑span roof structures and curved architectural features
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BUILDING EXCELLENCE
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WINNER IN THE ARCHITECTURAL CATEGORY
The project entailed the development 
of the New Head Office for Discovery 
Health in the Sandton Precinct. It con-
sisted of three towers with glass façades, 
and large skylight roofs on the two larger 

towers. Extensive steelwork support was 
required for the façades at roof level and 
between the three towers.

There were two key factors within 
Discovery’s brief. The first was to create 

an architectural statement that captured 
the essence of the Discovery brand, 
embodying their core values. The second 
factor was to improve efficiencies in the 
day-to-day working of the company.

The Discovery building was conceived 
from the inside out. This concept resolved 
itself into two large, sun-filled internal 
atria around which the open floor plates 
were arranged. The roof of the building 

Key PlAyeRS (Discovery health)

Client/Developer: Growthpoint/Zenprop JV

Architect: Boogertman & Partners

Structural Engineer (skylights): 
Pure Consulting

Structural Engineer (main building): 
Sotiralis Consulting Engineers

Quantity Surveyor: RLB Pentad Q.S.

Project Manager: Morta Project Managers

Main Contractor: Tiber/WBHO JV

Steelwork Erector: On Par Steelwork Erection

Erection Steelwork Contractors: 
TASS Engineering, Spiral Engineering, 
Nancy Engineering

Corrosion Protection (paintwork 
contractor): DRAM Industrial Painters

Discovery: Night‑time view of the building 
showing the magnificent cantilevered west tower

http://www.tiber.co.za
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is a landscaped retreat for all employees, 
physically expressing holistic health as 
part of the company’s core values.

A key feature of the building is the 
cantilevered floating “nose” of the west 
tower, which projects over the Katherine/
Rivonia Road intersection. This is a 
stunning architectural feature and an en-
gineering marvel which enables the large 
cantilevered six storeys to be supported 
by the massive post-tensioned concrete 
beams at roof level. This steelwork 
needed to be accurately manufactured 
with beams rolled to seven different 
radii, seamlessly butt-welded together to 
form the perimeter of the floors – this 
supports the façade which follows the 
ever-changing curvature of the building.

The skylight roofs involved a major con-
struction challenge, as the requirement was 
to effectively pre-stress the main and sec-
ondary trusses after installation to ensure 
that their bottom chords remain in tension 
under all loading conditions. The main 
support trusses are of tubular construction 
with high-tensile KINEX Bar bottom chord 
members. The main challenge here was in 
the design of the truss intersections.

Other key features are:
 N The reception Green Wall spanning 

over six floors, creating a magnificent 
welcome to the Discovery staff and 
guests

 N The large atrium roofs
 N The causeway structure between 

towers
 N Eleven spiral staircases combining 

glass and plate balustrades
 N The Executive Pergola and Smokers’ 

Canopy at roof level. 
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Discovery: Panoramic view of the curved interior

Discovery: The building contains 
11 spiral staircases combining 
glass and plate balustrades

http://www.tiber.co.za


WINNER IN THE RESIDENTIAL CATEGORY
House Matthews was conceived as the 
dream home of Colin Matthews, owner 
of Mercury Steel Construction. It is part 
of the Helderfontein Estate, Fourways, 
on the banks of the Jukskei River. Sadly, 
Colin passed away in January 2017 leaving 
the house with only the structural steel 
skeleton complete, but the owners of the 
neighbouring stand purchased Colin’s 
stand with the completed structure from 
the deceased estate.

Externally, the use of steel is dominant 
and aggressive, with massive beams and 
columns. In the interior, steel is forever 

present, but subtle and discreet where 
the beams form part of the floor finish, 
the soffit and the walls. The steel allows 
natural light to enter the house and 
exposes the home’s magnificent view.

The house consists of three floors and 
the structural frame was designed and built 
mainly with 254 × 146 × 37 kg horizontal 
I-beams to carry the middle and upper level 
exposed concrete suspended slabs.

A few characteristics:
 N Top frame of the roof structure: 

203 × 133 × 25 kg I-beams; rafters 
steel IPE 160 sections; purlins 

150 × 65 × 20 × 2.5 CFLC sections to 
tie the structure together

 N Cantilevered balconies: supported by 
160 × 80 × 3 RHS columns running 
down the front of the house at an angle

 N Gables and garages: cladded with 
208 m2 Safintra Trimflute sheeting

 N Services: holes had to be drilled through 
all the internal horizontal beams to 
allow for water, gas and electrical piping; 
these areas were strengthened with 
structural fins within the steel web.

Regular meetings were required early on 
to mitigate challenging details, which 
could not be foreseen in the planning 
stage. The contractor, engineer and 
architect were constantly involved to 
ensure that the building would function 
structurally and aesthetically without 
compromising the look of the steel or any 
other part of the house.

A challenging project indeed, but 
very rewarding and evident in the final 
product. 

Key PlAyeRS (house Matthews)

Architect: Studious Architects

Structural Engineer and Engineer: 
C-Plan Structural Engineers

Quantity Surveyor, Project Manager 
and Main Contractor: Century Property 
Development

Steelwork Contractor and Erector: 
Wrought Iron Factory

Cladding Manufacturer and Supplier: 
Safintra

Cladding Contractor: Nico Grobler 
Dakoprigting
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House Matthews: External 
view of the completed house

House Matthews: Partially enclosed 
entertainment area with a wonderful view
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WINNER IN THE SAFAL STEEL INNOVATION CATEGORY
The Rissik Post Office Restoration 
Project exemplifies the use of structural 
steel and creative design to preserve 
our heritage while creating sustainable 
urban centres.

The Rissik Post Office was built 100 
years ago and was abandoned in the 
1990s, then damaged by fire in 2009. 
Essentially, a new building had to be 
inserted into an old building. This is the 
ultimate recycling of a building to give it 
a new life. What is notable is that it was 
one of the first buildings in the world that 
used steel as part of its flooring system.

One of the challenges was the fact that 
the roof structure could not be removed 
to bring in the new steelwork. Everything 
had to be made in pieces that were easy 

to handle and could be brought into the 
building via window or door openings. 
The biggest challenge with getting the 
structural steel up was that the building 
had to be meticulously measured to make 
sure that whatever was brought to site 
would actually fit. Some of the brick walls 
were leaning outward already and each 
girder had to be customised to make sure 
that the space utilisation was correct. It 
was necessary to use steel structures that 
were light enough to be lifted by small 
equipment, and then assembled into 
something large enough to support the 
multi-story brickwork façades.

The fact that steel was used to restore 
the building was very much in accord 
with the old building. The innovation 

lies in the fact that the developers and 
the owners took the initiative to preserve 
this building. The Johannesburg CBD 
has many of old buildings that are really 
beautiful, and it is hoped that this trend 
will continue.

Well done to the team for what was a 
very complicated design, fabrication and 
erection process. 

Key PlAyeRS (Rissik Post Office)

Client/Developer: City Of Johannesburg

Architect: Paradigm Architects

Structural Engineer: Asakheni Consulting 
Engineers

Main Contractor: Inkanyeli

Steelwork Contractor: MPW Steel 
Construction

Steel Erector: MPW Steel Construction

Rissik: The complex steel structure being 
erected inside the 100‑year‑old building

Rissik: Part of the supporting steel 
structure – some of the brick walls 
were leaning outwards

Rissik: The original building was in a 
very poor state, having been abandoned 

in the 1990s and gutted by fire in 2009
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WINNER IN THE LIGHT STEEL FRAME BUILDING CATEGORY
Gateway West at the Mall of Africa is 
a landmark project, albeit small in terms 
of tonnage. It illustrates what can be 
achieved using light steel framing.

Light steel frame building offers a wide 
range of benefits when compared with 

conventional building or other framing 
materials, with regard to quality, cost, 
durability, and speed of construction. 
Reduced wastage, lower logistical costs 
and earlier occupation could offer cost 
savings of 20% or more.

The spherically curved and twisted 
façade walls of the Gateway give expression 
to the architect’s design through light steel 
framing (LSF) at a much lower cost than 
would have been the case had reinforced 
concrete been used. The rapid assembly 
and erection shaved weeks off the building 
programme. It provides a ventilated façade 
which translates into thermal insulation to 

Gateway: The imaginative façade panels change shape in three 
ways: bowing, curving and twisting downwards from the roof

Gateway: The triple curve‑shaped façade
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the interior of the office building. The wall 
panels consist of (from the outside) alu-
minium cladding, ETICS cladding (60 mm 
thick), vapour-permeable membrane, a 
90 mm LSF support structure, Cavity Bat 
insulation and Fire Stop gypsum board for 
the internal lining. Key for the success of 
the project was the meticulous 3D design 
to facilitate integration of the curved LSF 
framework, the window schedules and the 
structural concrete.

This triple curve-shaped façade was 
designed as a hybrid steel structure, 
with the round hollow-section frames as 
the main structural backbone, and LSF 

panelling to provide the cladding base 
for the ETIC system. The imaginative 
façade panels change shape in three ways: 
bowing, curving and twisting downwards 
from the roof. Detailed engineering and 
modelling of the main structural steel 
structure and light steel frame panels 
was extremely complex. However, this 
building demonstrates the versatility of 
combining traditional steel construction 

methods with modern steel building 
technology. 

note

For more information contact:

Denise Sherman
SAISC
+27 11 482 7407/9064
denise@saisc.co.za

Key PlAyeRS (gateway West)

Client/Developer: Attacq Property 
Development

Structural Engineer: HAGE Engineers

Main Contractor: Group 5

Steelwork Contractor and Steel Erector: 
Ohlhorst LBS

Cladding Manufacturer and Supplier: 
Weber Saint Gobain

Cladding Contractor: Ohlhorst LBS

Gateway: Detail of the LSF panelling which 
provides the cladding base for the ETIC system
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Design of shell structures is and will 
remain a specialist area. Many of the prob-
lems for this class of structures are formu-
lated by differential equations for which 
exact solutions cannot be found. The 
mathematics involved tends to frighten 
many practising engineers. They prefer 
ready-made results for the relevant effects 
(stresses and displacements), presented in 
the form of programmable closed-form 
solutions and parametric design plots. 
The first edition of Shell Structures in 
Civil and Mechanical Engineering by Prof 
Alphose Zingoni was published in 1997, 
and provided such helpful data. After a 
passage of some 20 years, he has revitalised 
the content, and the new features (in this 
second edition) are welcome.

Apart from some reorganising of the 
contents to make the treatment easier to 
follow, the new edition includes research-
based material on non-conventional shell 
forms for liquid containment applications. 
To improve operational efficiency and 
reduce long-term maintenance costs, 
egg-shaped shells are increasingly being 
adopted in many parts of the world as 
innovative solutions for sludge digesters. 
The book explores a variety of alternative 
geometries for egg-shaped digesters, and 
presents some valuable results for the 
benefit of the structural designer. Multi-
segmented tanks are also considered, 
with particular attention being paid to 
junction effects.

The second edition also includes new 
chapters on buckling of thin shells, finite 
element analysis and design consideration 
for shells. Buckling cannot be ignored in 
very thin shells, while FEM has become 
the main tool for the analysis of complex 
structures such as shells. From a practi-
tioner’s point of view, analysis that is not 
directed towards design is not very useful. 
The addition of these three new chapters 
has been a very logical decision, and has 

significantly enhanced the usefulness 
of the book to practitioners. However, 
the main thrust of the book remains the 
development of simplified mathematical 
theory for shells, and the presentation 
of closed-form analytical solutions for a 
wide variety of shell problems. It is in this 
regard that this book differs from all other 
books in the field, and makes a unique and 
significant contribution to the technical 
literature on shells.

The subject is covered in thirteen 
well-written chapters. The introductory 
Chapter 1 traces the historical develop-
ment of shell theory, and explains the way 
shells resist applied loads. The next three 
chapters develop the membrane theory 
of shells of revolution, with applications 
to a variety of situations. Chapters 5 and 
6 present theories of the axisymmetric 
bending of cylindrical shells and general 
shells of revolution. The flexibility for-
mulation for shells is brilliantly explained 
in Chapter 7, and applied to junction 
problems for pressure vessels, tanks and 
domes. Extensive parametric results for 

spherical vessels and domes are presented 
in Chapter 8, and design implications 
highlighted. The membrane theories of 
general cylinders and shells of arbitrary 
shape are presented in Chapters 9 and 10, 
with applications to horizontal cylindrical 
tanks (circular, elliptic and parabolic 
cross-sections), barrel roofs of various 
cross-sections, elliptic paraboloids and 
hyperbolic paraboloids.

Throughout these chapters, numerous 
examples are provided, which will un-
doubtedly be appreciated by students and 
practitioners alike. Chapter 11 presents an 
approximate theory of shell buckling, while 
Chapter 12 outlines the finite-element 
formulation for shells. The final Chapter 
is devoted to design considerations for 
concrete and steel shells. Eurocode design 
criteria and guidelines of the American 
Petroleum Institute are reviewed.

As in the first edition, all formulae 
and figures are very clearly presented. 
This is a brilliant book that will appeal 
to academics, postgraduate students and 
practitioners.

Reviewer

Prof RS Narayanan
Structural Engineering Consultant, London
naryramani@gmail.com
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I N  B R I EF

PERI STANDS TALL WITH THE LEONARDO IN SANDTON
The Leonardo, cousin to the Legacy 
Group’s Michelangelo and Da Vinci build-
ings, will ultimately be the tallest building 
in Sandton, having been boosted from an 
original 47 to 55 storeys due to demand, 
with an anticipated final height in excess 
of 223 m upon its completion in 2019. 
PERI, the world’s largest manufacturer of 
formwork and scaffolding, has been in-
volved with this iconic project since 2015.

“The challenges have been many 
and varied, and we have enjoyed rising 
to every one of them. When the Legacy 
Group awarded our long-time client 
Aveng Grinaker-LTA the contract to 
build The Leonardo, we were awarded 
the basement levels initially, with the top 

structure to follow,” PERI lead engineer 
(Key and Strategic Projects) Sebastian 
Burwitz explains. The Leonardo is the 
largest project to date for both companies.

The basement development alone 
included pouring and placing a total of 
17 500 m³ of reinforced concrete, 1 380 
tonnes of reinforcing steel, 40 000 m² of 
formwork, and the laying of 350 000 stock 
bricks, together with 8 000 m² of plaster, 
and 2 000 m² of screed.

In planning the basement slabs, PERI 
incorporated and supplemented Aveng 
Grinaker-LTA’s own stock of SKYDECK, 
its panelised slab formwork system, into 
the formwork layouts. Together with 
PERI’s MULTIFLEX, used in adjacent slab 

areas, the required slab loadings could be 
carried in the most efficient manner.

For the standard gang-formed vertical 
applications, PERI’s TRIO wall formwork 
system was used by Aveng Grinaker-LTA, 
with supplementary stock supplied 
by PERI to site. PERI’s manhandled 
DOMINO system was used to eliminate 
dependency on crane time for the internal 
walls and beam sides.

“PERI was able to use its innovative 
DUO system with polymer technology, 
also characterised by its low weight and 
extremely simple handling,” Burwitz adds, 
noting that the feedback to date has been 
very positive. “Aveng Grinaker-LTA has 
subsequently deployed DUO project-wide 
for ancillary works, such as some water 
tanks and smaller retaining walls, where 
the system has really come into its own.”

The main focus for PERI was the 
gigantic core. Consisting of over 1 000 m2 
of core walls, this is the centrepiece of 
Sandton’s tallest building. The core and 
slabwork have been staggered on purpose 
to allow for efficient access to shafts from 
slab level, and to maximise cranage ad-
vantage. Burwitz says, “Getting our heads 
around the sheer size and scope of the core 
was an important initial mental step.” 

The 11 m high key feature walls posed 
a particular challenge in that the specified 

On completion, the Leonardo will be the 
tallest building in Sandton

Looming over Sandton, The Leonardo’s open building 
edges are kept safe by PERI PROKIT anti‑fall protection

The key wall columns on The 
Leonardo’s mezzanine level
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patterns had to meet strict quality and 
design criteria. It was decided to cast 
these walls on site as single elements, col-
laborating closely with suppliers in terms 
of the concrete mix required, the use of 
external vibrators to settle the concrete 
inside the form, and then the unusual feat 
of pumping concrete from the bottom-up 
firstly, and later from the top down. Here 
the correct sequencing was vital.

Extra attention had to be paid to health 
and safety in terms of the extreme height 
of the building, especially in terms of wind 
speed and pressure analysis for working 
at such heights. Here PERI provided 
dedicated training on its Rail Climbing 
System – Carriage (RCS-C) heavy-duty 
system. This training extended to toolbox 
talks with all foremen to ensure that they 
understood how the system worked, and 
how best to use it to speed up construc-
tion and ensure maximum quality.

As a mixed-use development, The 
Leonardo will offer luxury residential 
apartments and penthouse suites, together 
with more than 15 000 m² of premium 
office space. It includes a business and 
conference centre, a gym and spa, restau-
rants, and recreational and lifestyle zones.

info

Susan Barker
Marketing Manager
+27 11 729 2318
susan.barker@peri.co.za
www.peri.co.za

DOING MORE 
WITH LESS
Recent advances in the production and 
manufacturing of thermoplastic pipes 
are not only making substantial financial 
savings possible, but are also making 
significant strides towards saving the envi-
ronment and reducing the environmental 
impact of piping systems.

According to Jan Venter, CEO 
of the Southern African Plastic Pipe 
Manufacturers Association (SAPPMA), 
the local plastic pipes body and its interna-
tional counterparts have been researching 
and documenting the environmental 
impact of plastic pipes, and compared 
these figures with pipes manufactured 
from other materials. Results from these 

studies have proved unequivocally that 
thermoplastic pipe systems have much 
lower manufacturing and transportation 
costs, better long-term maintenance and 
higher recyclability than pipes made from 
other materials.

“The dramatic increase in the 
size of the world’s population and the 
corresponding strain this places on 
infrastructure, have placed the focus on 
assessing the net impact that products 
have on the environment. This is an 
aspect that is increasingly driving global 
economies, and has grown the demand 
for plastic pipes. From an environmental 
and economic point of view, engineers are 
recognising that investing in plastic pipes 
makes sense, because these pipes not only 
offer a design lifespan of 100 years, but 
also allow engineers to do a lot more with 
the same amount of energy or money they 
would have spent on traditional materials,” 
Venter says.

Significant advances made in recent 
years have improved both the quality and 
strength of the raw materials that are used 
for the manufacturing of plastic pipes. 
This, combined with efforts to optimise 
the entire manufacturing process of 
plastic pipes, has ensured that plastic pipes 
are increasingly recognised for punching 
above their weight.

“Piping systems are costly infra-
structure elements, and it is therefore 
important to evaluate the entire life cycle 
and energy costs associated with the 
production, operation and maintenance of 
plastic pipes,” Venter emphasises.

The benefits of using plastic pipe vis-à-
vis steel or concrete pipes include:

High recyclability and recovery
Plastic pipes are recycled on a relatively 
large scale because of the high value of the 
polymer used in the manufacturing pro-
cess. Although ductile iron and steel pipes 
can also be recycled, the energy cost to do 
so makes the process considerably more 
expensive. Basic calculations show that 
the power consumption to recycle plastic 
pipes is approximately R0.09/kg compared 
to R0.23–R0.45 for steel, bearing in mind 
that many steel pipelines are internally 
lined with material that first needs to be 
stripped from the steel.

“Plastic pipe is not wasted and 
therefore does not contribute to en-
vironmental pollution. One hundred 
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percent of recycled pipes can be re-used, 
although strict quality requirements set 
by SAPPMA allow most of it to only be 
used in non-critical applications,” Venter 
explains.

Low amount of energy used to 
manufacture plastic pipes
In order to quantify and correctly assess 
the amount of energy that is used to 
manufacture a material or product, an en-
ergy analysis is performed. This involves 
assessing the overall amount of energy 
that is needed to extract the raw material, 
manufacture the product and maintain 
it. The basic factors that influence the 
embodied energy of a piping system 
include the pipe size, type of material 
used, durability and design life, amount 
of energy required to pump the fluid, 
etc. The results of the tests performed on 
various different pipes showed that, even 
though the material energy of ductile iron 
is a lot less than that of plastic in terms of 
mass (MJ/kg), the picture reverses when 
the wall thickness and mass per metre are 
taken into account (MJ/m). Similarly, the 
amount of carbon dioxide that is emitted 
by the production of plastic pipes is far 
below that of ductile iron.

Lower pumping costs
Energy shortages and high electricity 
costs are increasingly influencing societies 
around the world. Considering that ap-
proximately 60% of the world’s electricity 
is used by electric motors, of which 20% 
is used for pumping, it has become vitally 
important to consider the amount of 
electricity needed to pump fluids through 
pipelines. Here again it has been proved 
that plastic pipes save costs owing to the 
fact that their walls offer very limited 
resistance to flow (low friction), and 
even more importantly, remain virtually 
unchanged throughout their design life. 
All of this helps to keep pumping costs to 
a minimum and saves money on mainte-
nance in the long run.

Lower transportation costs
Because plastic pipes weigh far less than 
steel or concrete, it costs considerably less 
to transport plastic pipes, with a concomi-
tant smaller carbon footprint and less CO2 
emissions.

Bigger application thanks to new sizes
Plastic pipes are being manufactured 
in much larger diameters and higher 
pressure ranges than ever known before. 

This is an exciting development that is 
opening up new markets which have 
traditionally been dominated by the steel 
pipe industry.

Through its association with international 
bodies and fellow plastic pipe associa-
tions, SAPPMA is offering its members, 
and the rest of the industry, the benefits of 
being linked to best practices in Europe, 
the Americas and Australia. “Globally the 
plastic pipe industry is in a strong position 
and continues to grow its market share 
and influence. In South Africa, there 
is definitely more potential for growth 
through creating awareness and under-
standing of the various materials and the 
combination of offerings that can be used. 
From our side, SAPPMA will continue to 
ensure, through our memberships, that 
clients are not disappointed with inferior 
products,” Venter concludes.

info

Louise Muller
SAPPMA
+27 11 314 4021
admin@sappma.co.za
www.sappma.co.za

Plastic pipes are being manufactured in much larger 
diameters and higher pressure ranges than ever known before
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INTRODUCTION
Emphasis on human resource development has been one of the 
government’s top priorities for many years now. Hence munici-
palities know that investment in skills development is one of the 
main keys to improved productivity and, for the public sector, to 
optimum service delivery. With investing in skills development 
comes the need to plan purposefully and carefully in order to 
get the best returns on investment and avoid the great exploita-
tion of human resource development that most municipalities 
experience. Millions are spent on human resource development 
activities, but very few get satisfactory return on investment. 
The Sector Education and Training Authorities (SETAs) were 
established in 2000, now 18 years old, to facilitate skills develop-
ment, and to develop and implement sector skills plans. The 
Local Government Sector Education and Training Authority 
(LGSETA) was therefore established with the aim of facilitating 
skills develop ment in the local government space.

In facilitating skills development, the LGSETA has the re-
sponsibility of ensuring that the local government sector has the 
required Sector Skills Plans (SSPs) and that they are implemented 
within the terms of the legislative framework. The LGSETA relies 
on the municipalities to develop and submit their Workplace 
Skills Plans (WSPs) and their Annual Training Reports (ATRs) in 
order to provide credible information on what kinds of skill are 
available, and which skills are needed in the sector. The process 
of creating and submitting WSPs is one that is crucial to the work 
of SETAs, hence it needs to be managed effectively and requires 
careful planning and implementation.

The need for skills development and practical work experi-
ence in South Africa has compelled the government through 
the LGSETA to launch a series of learning programmes such 
as learnerships, apprenticeships and internships, among other 
programmes. In driving such a mandate, the LGSETA tasked 
government departments to come up with WSPs and submit 
ATRs as evidence that they are determined to fulfil this mandate. 

The starting point would be doing a skills audit to determine the 
available skills and the gaps that need to be prioritised, before 
embarking on training. This helps to arrive at a sound WSP that 
captures all the skills needs of the municipality. It is imperative 
for the South African government to invest in skills development 
for its citizens as a way of empowering them for the job market. 
In facilitating skills development, the LGSETA carries the re-
sponsibility of ensuring that local government has credible Sector 
Skills Plans (SSPs) and that they are implemented as legislated. All 
municipalities are expected to submit WSPs and ATRs as sources 
of information on what skills are available and which skills are 
needed to improve service delivery.

A number of pieces of legislation have been enacted to give 
meaning to and guidelines on skills development as a way of 
influencing human resource development and capacity building 
endeavours, to ensure that employees can have adequate skills 
and the competences needed in executing their duties. The 
Constitution of the Republic of South Africa, Chapter 10, Section 
195 (h) lays down the basis for developing employee skills in the 
public sector through cultivating good human resource manage-
ment practices to maximise human potential. The legislation in-
cludes the White Paper on Human Resource Management in the 
Public Service 1997, the White Paper on Local Government 1998, 
the White Paper for Post-School Education and Training 2013, 
the Skills Development Act 97 of 1998, the Human Resource 
Development Strategy for South Africa 2010–2030, the Learning 
Framework for Local Government 2012, the National Human 
Resource Management and Development Strategy 2013 and the 
National Skills Development Strategy III. This legislative land-
scape has one common goal, namely improving service delivery 
through skills development.

CONCEPTUAL AND THEORETICAL EXPOSITION
The concept of skills development can be linked to Human 
Capital Theory dating back to the 1960s. The term ‘Human 

Analysing the credibility of 
local government workplace 
skills development planning

These two articles are the second and third parts of a short series of three articles reporting on research 
commissioned by the Local Government Sector Education Training Authority (LGSETA). The first article appeared 
in the January/ February 2019 edition of Civil Engineering (pages 39–45).

LO C A L  G OV ER N M EN T
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Capital’ (HC) was propounded by Schultz in the 1960s, referring 
to the “knowledge, skills and abilities of the people employed in 
an organisation” (Schultz 1961: 140, as cited in CIPD, 2017: 5). 
According to Thomas, Smith and Diez (2013: 3), HC refers to 
the people’s potential and performance in an organisation which 
keeps it moving forward.This reflects that there are human traits 
which can add value in an organisation when further skills are 
acquired (human resource development – HRD) and it ushered in 
the issue of skills development which local government is trying 
to address.

It is reasonable and obvious to point out that an 
organisation’s existence and sustainability are determined 
by the types of skills its workforce possesses and by its thirst 
to acquire new skills in the future. HRD is the component 
of human resource management (HRM) that deals with the 
accumulation of skills, knowledge and attitudes through 
work and life experience, coaching, mentoring, education and 
training (Cloete 2016: 11). In this case, skills development can 
be taken as an investment in human capital in order to improve 
the future productivity of the employees, thus enhancing the 
performance of local government, which results in better service 
delivery. This means that an organisation’s workforce is made 
up of people who possess multifaceted traits and who have the 
ability to acquire new skills and be creative. Hence investment 
in human capabilities can be used to foster the achievement of 
goals in local government.

The Skills Development Act of 1998 and the Skills 
Development Levies Act of 1999, as amended, envisaged the 
role of the LGSETA in facilitating skills development in local 
government and established an obligatory levy structure for the 
purposes of financing these skills development interventions. All 
local government municipalities must pay a skills development 
levy equal to 1% of their budget for salaries towards a levy fund 
for skills development, which is then allocated to the LGSETA. 
The SETA takes 10% of the levy paid to cover its operational and 
administrative costs and the balance is returned to the munici-
palities concerned as training grants. The following training 
grants are disbursed by the LGSETA:

 N Mandatory grants (50% of skills levies) to employers who 
submit WSPs and ATPs

 N Discretionary grants to employers to cover the cost of learner-
ships and their allowances, skills programmes and apprentice-
ships training

 N Discretionary grants to education and training providers and 
institutions, as well as to other bodies that implement a sector 
skills plan.

In order to ensure that municipalities do invest in skills develop-
ment and get their return on investment, the LGSETA requires 
them to plan for their skills development needs and how they 
will address them. This process is done through the development 
of WSPs and ATRs. The WSPs and ATRs are compiled by all 
municipalities with the help of a Skills Development Facilitator 
(SDF) who manages the skills development practices within the 
municipality with the support of the Human Resource Manager. 
The SDF plays the role of facilitating career development among 
employees within the municipality, identifying, evaluating 
and advising both the employer and employees on skills 
development strategies.

The WSP refers to the planned human resources training and 
development aim of improving the workforce skills capacity and 
thereby achieving the business goal as prescribed by the business 
plan (Coetzee 2000: 95). The WSP document outlines the educa-
tion, training and development interventions for municipalities 
in the coming year (Skills Development Handbook 2010/2011). 
The ATR, on the other hand, is a document detailing the number 
of education, training and development activities conducted, the 
name of the SDF, proof of expenditure, the number of employees 
trained, the learning methods that were used, the training pro-
vider used, attendance registers, occupational areas covered and 
the process used to develop the report (Progression Corporate 
Essentials 2018: 1). Skills development is a continuous process 
that demands that managers in a municipality keep improving 
the competences of their workforce. This process requires 
innovative managers who can constantly promote a culture of 
continuous acquisition of skills through learning to keep abreast 
with the skills needs of the municipalities, which are continuously 
changing and becoming more advanced.

HRD is the bedrock of the skills development needed in 
local government to improve service delivery. In essence, HC is 
a product of HRD, as it speaks more about the amount of skills 
within an organisation that have been acquired already, whereas 
HRD speaks about developing those skills. Investing in their 
development ensures that every employee is capacitated to be 
committed to the strategy and objectives of local government, 
because local municipalities are the cornerstones of service 
delivery. Their proximity to communities means that they are at 
the apex of service delivery, through which the lives of the South 
African people can be changed for the better.

CHALLENGES EMANATING FROM THE FINDINGS
At times the WSP becomes inconsequential if there is a lack 
of executive and broader management buy-in and support, as 
some senior municipal officials do not prioritise the training and 
development of their workforce. This not only creates a culture 
within the municipality that skills development is not a priority, 
but it also diminishes the credibility of the information on WSPs, 
as employees feel that even if they do fill in their skills needs, they 
will not be getting anything out of it, hence they end up doing 
them as a formality and compliance.

Instead of being done to address skills shortages, the training 
process is sometimes given to training providers who can offer 
only what they have and not what the municipality needs. At the 
end of the day, this renders the WSP futile. In some cases, man-
agers choose their favourite workers to go for training instead of 
selecting those who really need it, thereby jeopardising the whole 

It is reasonable and obvious to point out that an 
organisation’s existence and sustainability are 

determined by the types of skills its workforce possesses 
and by its thirst to acquire new skills in the future. HRD is 

the component of human resource management (HRM) 
that deals with the accumulation of skills, knowledge 

and attitudes through work and life experience, 
coaching, mentoring, education and training.
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process of the skills audit, which feeds into the WSP. Limited re-
sources versus an insatiable need for training is also a stumbling 
block for adequate skills development, as many municipalities 
put skills development as the last priority on their budget. 
Misappropriation of funds also hinders skills development, as 
some managers divert the funds for their personal aggrandise-
ment and not for training.

Some municipalities believe that the process of submitting the 
WSP is ritualistic and that they are submitting the WSP for the 
sake of compliance. This makes them pay less attention to the im-
portance of skills development. There is a lack of monitoring and 
evaluation of the whole process of WSPs and ATRs. Furthermore, 
due to poor employee relations, some low-skilled employees do 
not submit the information required for the compilation of a 
comprehensive WSP. It is also suspected that some employees 
flaw the WSP process, as they sometimes submit training needs 
that are unrelated to their job requirements (e.g. someone may 
be taken for motor vehicle driving training, when the current job 
does not require the person concerned to have a driver’s licence). 
Due to the limited resources that are available for training, more 
often than not employees fail to undergo the identified training, 
thus contributing to a skills mismatch with the consequent WSPs.

Training within the municipality is implemented according 
to the WSP. However, it is limited by budget constraints. For this 
reason the municipalities do not train all the employees as planned 
in a given financial year. They have a challenge with ad hoc training 
requests, which tend to be expensive. The other, last, issue worth 
mentioning is the processing of the discretionary grant, which is a 
huge challenge for municipalities. This process takes time as mu-
nicipalities wait for as long as three to four years to receive funds 
from this grant and, in some cases, the grant will be too small 
to cater for the training needs that municipalities have. One can 
therefore understand why training is not being given first priority 
and this is affecting service delivery. Another challenge is that the 
WSP template is complex and cumbersome, as it requires a lot of 
time to complete it well. So, for a quality document to be produced, 
considerable time needs to be invested in it.

POSSIBLE RECOMMENDATIONS
The starting point is having buy-in from managers when com-
piling the WSP, as they will in turn be the ones to prioritise skills 
development. When looking for training providers, managers 
must choose trainers who can address the specific needs of the 
municipality as provided in the WSP, rather than those who 
simply offer what they have. The HRD professionals need to 
stop being reactive and become more proactive by starting skills 
development with students in institutions of learning, sponsoring 
them as a way of nurturing innovative skills and later absorbing 
them into their municipalities. Managers should use appropriate 
criteria to select carefully whom to send for training in order to 
realise the benefits of the WSP and address the real skills gap, 
rather than just sending their close allies for training.

In 2015, the LGSETA launched its online WSP submission 
portal aimed at increasing the credibility of information sub-
mitted. There are, however, some SDFs and HR Managers who 
recommend that the system should be opened in December of 
every year to allow them sufficient time to complete the WSP by 
the due date, given that they have a big staff complement. This 
would also allow proper capturing and analysis of the credibility 

of the information. It would furthermore be a good strategy 
for the LGSETA provincial office to carry out office visits to 
municipalities that are having challenges with submitting cred-
ible information in order to assist them to improve the quality of 
the WSPs. If this is not done, the credibility of the information 
contained in the WSPs will remain a challenge.

CONCLUSION
A skilled and capable workforce is central to local government’s 
ability to meet its constitutional mandate and live up to its devel-
opmental local government vision. The LGSETA has a significant 
mandate to facilitate skills development in accordance with the 
third National Skills Development Strategy (NSDS III), which 
is now due for review. To ensure that local government retains 
a skilled workforce it is essential that skills development must 
be informed by a quality skills audit process. This gives effect to 
tailor-made skills development and training. The essence of con-
ducting a skills audit is to ensure that municipalities implement 
training and development that are relevant to the needs and de-
mands of the municipalities. It is also imperative to mention that 
skills development requires many resources, such as time, money 
and critical expertise. Despite the fact that skills development is 
a critical component in modern-day workplaces, it is unfortunate 
that some municipalities do not embrace and implement this 
process thoroughly. There is a lack of executive and broader man-
agement buy-in and support, as some managers do not prioritise 
the training and development of their workforce. Therefore there 
is a need for a comprehensive appreciation of skills development 
by managers for effective skills development processes.
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INTRODUCTION
The marine economy is a nebulous concept encompassing com-
plex networked interactions between:

 N Coastal environments (contextualised within ecosystem 
biodiversity, climate change and other drivers)

 N Agriculture (commercial, recreational and small-scale 
 fisheries and marine aquaculture)

 N Tourism (activities, assets and infrastructure associated with 
near-, on- and off-shore recreation)

 N Manufacturing (shipbuilding and repair)
 N Transport (shipping services and associated port operations)
 N Non-renewable resource extraction (oil and gas extraction, 

mining)
 N Coastal areas (zonal and nodal spatial planning, border 

management)
 N Various actors, including individuals, private enterprise, gov-

ernments and institutions providing governance and policy 
direction over the above.

With 3 924 km of coastline and a third of the population residing in 
proximity to coastal areas, South Africa has the potential to uplift 
society and its economic status through its dynamic and diverse 
marine economy. In the contemporary period, the use of marine 
resources has become a prominent feature of developmental practice 
and is therefore recognised as a potential driver for economic 
growth in South Africa. The most visible expression of this is seen in 
Operation Phakisa which has established several laboratories within 
this domain. These are aimed at unlocking an estimated R177 billion 
of GDP contribution and 1 million South African jobs by 2033 (CSIR 
2016; Department of Environmental Affairs 2017a & 2017b).

With this background, LGSETA commissioned research on what 
role local government can and should play in developing and man-
aging marine resources. The method used to answer this question 
involved a desktop review of the South African marine economy, 
interpreted through the lens of a literature study of relevant 
legislation, policies, strategies and plans influencing the sector at a 
national and provincial level. Case studies of local and international 
examples (West Coast District Municipality in the Western Cape 
Province, Buffalo City Metropolitan Municipality in the Eastern 
Cape Province and Belize in Central America) were done to reveal 
the different approaches that have been taken in the management 
and development of marine resources. These case studies sought to 
bring out lessons from similar contexts (i.e. the use of tools available 
to local government within ‘less-developed’ settings).

The literature study considered an array of binding impera-
tives regarding how local government is expected to develop and 
manage marine resources. The Integrated Coastal Management 
Act (No 36 of 2014 and the associated Integrated Coastal 
Management Programme) emerged as eminent in giving direction 
on the expected roles and responsibilities of local government. 
These are, however, to be read in conjunction with the Municipal 
Systems and Structures Acts (Nos 117 of 1998, 1 of 2003, 32 of 
2000 and 7 of 2011), COGTA’s Back to Basics programme and LED 

framework, the National Environmental Management Act (No 107 
of 1998), the Marine Living Resources Act (No 18 of 1998) and 
other similar documentation. The full report outlines the implica-
tions of each of these for local government development and man-
agement of marine resources. What emerged from this exercise is 
that local government is expected to fulfil a myriad of roles.

The case studies sought to assess how well local government 
had fulfilled the roles mandated to it by highlighting institutional 
issues. Supplemented by contact with various stakeholders, the 
content of Coastal Management Plans (CMPs) was reviewed, and 
their implementation assessed. It was found that capacity constraints 
linked to limited funding and expertise gaps led to mixed results for 
South African local government. While the CMPs provided lofty 
goals aligned to legislation, their implementation was hamstrung by 
a combination of budget deficits, inadequate human resource en-
dowment (to undertake planning, implementation and monitoring), 
limited understanding of the importance of the marine economy as a 
developmental lever, and low prioritisation of marine-related issues, 
given ‘more pressing’ service delivery demands. CMPs were found 
to be insufficiently integrated with IDPs, SDFs and other core local 
government planning documentation, precluding resource allocation 
through budgets and IGR structures. Finally, CMPs were found to 
be unrealistic in their stated five-year goals, not accounting for the 
realities of local government capacity constraints.

In a positive light, implementation has been successful when 
plans are created and reviewed through constant public and 
stakeholder engagement. Furthermore, successful implementation 
is also apparent when the goals stipulated in the CMPs cross-cut 
scientific, policy and stakeholder perspectives.

Given these findings, several cross-cutting and sector-specific 
recommendations were made regarding the role local government 
can and should play in managing and developing marine resources. 
Where applicable, such recommendations are provided for short-, 
medium- and long-term horizons, acknowledging the catalytic nature 
of some interventions, as well as limited local government capacity to 
put into effect a plethora of recommendations simultaneously.

CROSS-CUTTING RECOMMENDATIONS
 N  Capacity building and training 

Emphasis on understanding marine resource management and 
local government institutional functions in its achievement.

 N  Community engagement and awareness 
Focus on achieving awareness and buy-in on positive (e.g. en-
terprise creation) and negative (e.g. conservation) community 
responsibilities for development of the sector.

 N Review of coastal management plans 
Theory-of-Change-based SMART objective setting, with 
local government as an integral participant, rather than 
outsourcing this activity to consultants with limited under-
standing of local government complexities.

 N Intergovernmental coordination 
Geared towards capacitation of mandated structures (e.g. 

The role of local government in marine 
resource management and development
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municipal coastal committees), while leveraging already 
functional entities (e.g. IDP and LED forums).

 N Strategic partnerships 
Recognising the array of institutions undertaking resource 
mobilisation, skills development, capacity building, training, 
research and other activities within the marine economy space.

SECTORAL RECOMMENDATIONS
 N Marine environment 

Capacitate local communities on the importance of 
maintaining the integrity of the coastal environment, em-
phasising linkages with households’ livelihoods (reliance on 
income and employment from fishing and tourism).

 N Coastal tourism 
Leverage support for local tourism organisations and LED 
projects to stimulate enterprise creation, while balancing 
environmental needs.

 N Small-scale fishing 
The LED unit must assist with market access and social 
upliftment.

 N Strong linkages with the DAFF and the DEA (as custo-
dians of the sector) 
These linkages must be created and fostered.

 N Commercial fisheries and aquaculture 
The Spatial Development Framework must provide proac-
tive planning.

 N Shipping, ports and transport 
Supportive infrastructure and maintenance must be pro-
vided to support port functions and surroundings.

 N Marine manufacturing 
Investment attraction strategies must be implemented to 
take cognisance of opportunities.

 N Mining and offshore oil and gas extraction 
These must be coordinated with provincial and national 
policy and mandated organisations.

CONCLUSION
The report concludes by outlining the roles to be played by various 
stakeholders such as the LGSETA and SALGA in supporting local 
government to develop and manage their marine resources.
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PR O CU R E M EN T

INTRODUCTION
As Local Government and Administrative 
Law attorneys we have noticed that Database 
Appointments (otherwise called Panel 
Appointments) are increasingly popular 
with government institutions, whether it be 
at local, provincial or national level.

We have come across various cases 
where a municipality or an organ of state 
compiles a “Panel of Service Providers” 
without actual data and prices, and 
thereafter purports to negotiate with the 
appointed panel members only, or requests 
bids from only the members on the panel, to 
the exclusion of non-panellists.

In light of the above we found it prudent 
to provide the engineering fraternity with 
certainty about whether an empowering 
provision exists to enable the local, provin-
cial and national spheres of government to 
lawfully establish a panel and to appoint 
service providers from the said panel on 
large projects without following a competi-
tive bidding process.

LEGISLATIVE FRAMEWORK

Local Government Appointments
 N At local government level a municipality 

may in terms of Regulation 14(1)(a) of the 
Supply Chain Management Regulations 
compile a list of “accredited service 
providers” to render services through 
written and/or verbal quotations. 
Regulations 12(1)(b) and (c) state that 

goods and services may be procured by 
way of written quotations for transac-
tions between R10 000 and R200 000.

 N Regulation 19(a), which must be read 
with Regulation 12(1)(d), reads as follows: 
“19(a) That goods or services above a 
transaction value of R200 000.00 (VAT 
included) and long-term contracts may 
be procured by the municipality or mu-
nicipal entity only through a competitive 
bidding process.”

 N It is therefore clear that a municipality 
may only use a database of accredited 
service providers to procure goods 
and services below the threshold of 
R200 000.00. This would normally be 
small items bought after having obtained 
at least three quotations.

Provincial and National Appointments
Similarly, at national and provincial levels, 
in terms of Paragraph 5 of the National 
Treasury Practice Note 8 of 2007/2008, a 
list of prospective suppliers may only be 
compiled for procurement of transactions 
below R500 000.00. In terms of Paragraphs 
3.4.1 and 3.4.2 of the Practice Note, for any 
transaction above R500 000.00 competitive 
bids should be invited and must be pub-
lished in the Government Gazette and any 
other media to ensure greater exposure to 
potential bidders.

Panel Appointments for Lesser Amounts
 N In short, panel appointments from a list 

are only for minor contracts:
 N at local level below R200 000.00; and
 N at national and provincial level below 

R500 000. 00.
 N Where a municipality or organ of state 

appoints a panel of service providers 
without actual data and prices, and 
thereafter purports to negotiate with 
the appointed panel members, it will 
fall short of compliance with supply 
chain management legislation in terms 
of the constitutional requirements of 

transparency, competitiveness and cost-
effectiveness required in Section 217 of 
the Constitution. Competitive bids are 
specifically excluded from the provisions 
relating to a supplier’s or consultant’s 
panel list to ensure a competitive bidding 
process above the threshold amounts.

 N In our view a decision to appoint a ser-
vice provider contrary to the provisions 
quoted above is reviewable, depending 
on the facts of each individual matter. 
The decision will, however, in our 
view remain valid until set aside by a 
competent court in light of the decision 
of the Supreme Court of Appeal in 
Oudekraal Estates (Pty) Ltd v City of 
Cape Town & Others.1 In this matter the 
court held that, until the administrative 
action relating to an approval is set aside 
by a court in judicial review proceed-
ings, it exists in fact and it has legal 
consequences.

 N However, bidders must be aware of the 
Constitutional Court case Black Sash 
Trust v Minister of Social Development 
and Others [2017] ZACC8 where the 
Court declared a contract for the 
payment of social grants invalid due 
to non-compliance with supply chain 
management procedures, suspended 
the declaration of invalidity for a limited 
period and ordered the state to take a 
list of corrective steps to ensure compli-
ance with supply chain management 
requirements.

CONCLUSION
In conclusion we wish to outline that this 
is a general view regarding a limited legal 
question, which may be impacted by various 
factors and exceptions, for instance special-
ised services. Bidders in doubt of the validity 
of their appointments should obtain formal 
legal advice in these specific cases. 

NOTE
1. 2004 (6) SA 222 (SCA)
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INTRODUCTION
An introductory article on Dispute Board ethics appeared in the 
July 2017 edition of Civil Engineering.2

It reminded the reader of a series of six articles on Dispute 
Boards (DBs) which had appeared in previous editions of Civil 
Engineering and advised that the next series of articles on DBs are 
aimed at specifics, dealing with pertinent aspects of DBs in more 
depth. It also advised that interspersed with these will be a series 
of articles on DB ethics penned by Jim Phillips PhD, Chair of the 
Dispute Review Board Foundation (DRBF) Ethics Committee. 
These articles were first published under the general heading of 
“Ethics in Today’s World of DRBs” in the DRBF Forum3 and are 
republished by kind permission of the DRBF and the author Jim 
Phillips.

The article that follows is the eighth of these articles on DB 
ethics that we will be reproducing (the first seven articles ap-
peared in the August4 and September5 2017, and March6, May7, 
August8 and September9 2018, and January/February 201910 edi-
tions of Civil Engineering, respectively).

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

At the end of the January/February 2019 article the following 
question was posed, which forms the basis of this eighth article 
by Dr Phillips:

“Assume you are sitting on a DRB and one of the Board 
members insists on using a fairness standard to resolve 
the disputes being referred for hearings. This fairness 
standard for this Board member is outside the prescriptions 
of the contract documents and irrespective of the facts 
being presented. After attempting to persuade him/her to 
comply with the contract’s requirements, he/she decides 

that he/she will just write minority opinions on all DRB 
recommendations.”

WHAT SHOULD THE DB DO?11

(by Jim Phillips PhD, Chair of the DRBF Ethics Committee) 

The ethics question raised in the previous edition of the Forum 
involved a Board member who was attempting to apply a fairness 
standard in the process of formulating DRB recommendations for 
the disputes brought before the DRB. Those fairness standards 
were outside the language and provisions of the contract specifica-
tions, and after the other Board members tried to persuade him/
her that these fairness standards were not a contractual basis for 
making recommendations, he/she announced that he/she would be 
writing minority opinions on all further DRB recommendations.

This question has come up several times in my own experi-
ence, and from speaking with other Foundation members, 
I know it comes up for others as well. I believe that all DRB 
members, sooner or later, are faced with situations where the 
contract language either fails to address the dispute, or if it 
does, it produces a harsh or “unfair” result. For a Board member 
who has followed the construction project closely from the 
beginning, and understands a party’s logic for performance 
in certain ways, this often times leads the member to want to 
compensate a party in a “fair” or equitable fashion outside of the 
four corners of the contract language. This desire to compensate 
or level the playing field must be carefully weighed with another 
competing consideration, namely the scope of the DRB’s au-
thority to recom mend any resolution, and the potential damage 
that would occur if, in the name of fairness, the Board ventured 
beyond that authority.

A common example of how a Board may wish to mete out 
recommendations based on fairness principles is when both par-
ties either fail to perform a contract requirement completely, or 
perform in an incomplete fashion. I have heard both owners and 
contractors point the finger at the other and claim, “The other 

Dispute Boards – Ethics in 
Today’s World of DRBs1 (article 8)
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party did not perform, so why should we?” or, in a notice require-
ment situation where one party fails to meet a time line (30 days) 
and the other claims that, because of that, they can take as much 
time as they want to respond without prejudice. In each example, 
it is easy for the Board to opine that neither party complied with 
the contract, therefore the Board is free to craft its own remedy 
based on principles of fairness.

While understandable, such a response could open the door 
to the loss of the DRB’s credibility by all parties. Moreover, once 
a Board steps off the four corners of the contract language, it may 
be impossible to return. If this were to happen, the Board most 
likely would expose itself to heightened criticism and second-
guessing by the parties. An examination of Canon Five of the 
DRB Foundation’s Code of Ethics gives us some guidance.

Canon Five provides that the DRB impartially considers 
all disputes referred for consideration. It further provides that 
“[r] eports shall be based solely on the provisions of the contract 
documents and the facts of the disputes”. This command lan-
guage must be interpreted as limiting the DRB to the language 
of the contract in crafting its recommendations. This may, and 
usually is, easier said than done.

In the example of the notice requirement above, if a contractor 
fails to meet a 30-day notice requirement, irrespective of the 
owner’s failure to respond according to the terms of the contract, 
the DRB should recommend that the contractor failed to exercise 
his rights under the contract. To do otherwise would be to send a 
message that either party could “game” the DRB process by trying 
to manipulate the other into failing to comply with contract 
requirements. However, if we take this scenario one step further, 
the proper course becomes more complex.

In the 30-day notice example above, assuming the contractor 
is required to give notice of a delay or an inconsistent site condi-
tion, and this initial delay or change develops into a cumulative 
analysis by the DRB of the parties’ efforts to provide each other 
with documentation and responses over time in accordance to 
the contract specifications, the Board’s duties become more intri-
cate. However, I would have to say that the DRB has to maintain 
consistency and abide by the contract requirements to the extent 
possible. This also brings in another consideration, that is that the 
Board composes its recommendations in a way that the parties 
can understand why the Board took the action it did.

Section 3.7 of the Foundation’s Practices and Procedures 
discusses several points relevant to this discussion. It suggests 
that the recommendations should be “straightforward” and easy 
to understand. It also discusses the importance of the members 
reaching an agreement on the interpretation of the pertinent 
contract documents. This step, I would argue, is critical to the 
DRB’s ability to issue a recommendation that both parties can 
understand and therefore be more likely to accept. In situations 
where the parties failed to follow the contract, the temptation 
to turn to fairness standards becomes higher. In these cases a 
thorough and exhaustive discussion among Board members to 
sort through contract compliance issues becomes more critical. 
In the scenario, as presented, this may not have occurred, as one 
member insists on applying a fairness standard and then decides 
to begin writing minority recommendations.

Section 3.7.3 of the Foundation’s Practices and Procedures ad-
dresses the issue of minority recommendations. According to this 
section, DRB’s goal is “always to produce a unanimous report”. 

This section goes on to provide that dissenting opinions “may 
undermine the entire DRB process on the project, especially the 
aspect of resolving issues before they become disputes”. However, 
the section goes on to say that if a unanimous conclusion cannot 
be reached, the dissenting member may, with input from other 
DRB members, prepare a minority view.

In our scenario under discussion, one DRB member wants to 
base all recommendations on fairness principles and decides to 
write wholesale minority recommendations, apparently for the 
remainder of the project. This is a very difficult situation which 
requires careful consideration as it potentially touches on the 
resignation of a Board member.

Section 3.8 of the Foundation’s Practices and Procedures 
provides for the resignation of a Board member in certain cir-
cumstances, most of which involve a request for a resignation by 
one of the parties. While that circumstance is beyond the scope 
of this discussion, a continuous series of recommendations with a 
minority view may lead a party to request the resignation of that 
Board member. While I will reserve a full discussion of Section 
3.8 for a future column, there is one point I would like to make.

Section 3.8 does provide that if the DRB concludes that “one of 
its members is an obstacle to the dispute resolution process, the 
member in question should resign for the benefit of the project”. 
This raises a host of issues that will be the subject of my next 
column in the Forum. Briefly, I would have to say that this is a 
very slippery slope, as it involves the very core of the integrity of 
the DRB process.

The issue of basing DRB recommendations on fairness prin-
ciples is one that comes up often on projects with DRBs, given 
these projects’ complexities. As we have discussed, however, if the 
DRB leaves the four corners of the contract language in an effort 
to achieve fairness for the parties, the result can diminish the 
integrity of the Board’s presence on the project. Once the DRB 
leaves the contract language, it very possibly opens the door for 
the DRB to keep seeking, and the parties to keep requesting, “fair” 
solutions to future disputes. This outcome would, in my opinion, 
severely undermine the integrity of the DRB process and open 
the DRB to even more criticism from the industry. While issuing 
recommendations based on fairness principles may seem easier 
and the right thing to do, the DRB owes it to the parties to comply 
with the terms and conditions of the contract specifications.

FURTHER COMMENT
(by Anton van Langelaar)

The moot matter of the basis for DB decisions is dealt with under 
the heading “Basis for the DB Decision – What Is It?” in the 
article on DB Decisions published in the November 2017 edition 
of Civil Engineering.12 It includes the statement that, unless the 

In our scenario under discussion, one DRB member 
wants to base all recommendations on fairness 
principles and decides to write wholesale minority 
recommendations, apparently for the remainder 
of the project. This is a very difficult situation which 
requires careful consideration as it potentially 
touches on the resignation of a Board member.
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parties have agreed otherwise, they have not empowered the DB 
to disregard any provision of the contract and make a decision 
on principles of fairness and equity alone. On the contrary, they 
have agreed to give effect to the DB’s decision complying with 
the terms of the contract. The burden and standard of proof are 
also discussed.

ETHICS: NEXT CHALLENGE
Assume the facts of the previous scenario and that the other two 
Board members, one of whom is the chair, are faced with a Board 
member who continues to write minority opinions in all DRB 
recommendations, based on fairness principles. What should the 
other Board members do? 
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Letters

SA I CE  A N D  PR O FE SSI O NA L  N E W S

WHO IS AN ENGINEER? 
WHAT’S IN A NAME?
I would like to elicit comment from my 
professional colleagues about this issue. 
During my career of 45 years as a quali-
fied civil engineer, I have come across 
many people referring to themselves as 
engineers when in fact they have no engi-
neering qualification at all. Over the past 
decade or so, particularly, there has been 
an alarming growth in titles that these 
so-called engineers give themselves. The 
following are just some of these titles that 
I have come across:

 N Reliability engineer
 N Desktop engineer
 N Security engineer
 N Full stack engineer
 N Database engineer
 N Big data engineer
 N Tier 1 support engineer
 N Web sphere application support 

engineer
 N Java engineer
 N Quality engineer
 N Intelligent robotic process automation 

engineer (I mean, really!)
 N Metering engineer
 N Sales engineer

Need I go on? It appears as if the IT pro-
fession has hijacked the title “engineer”.

As far as I am aware, this issue was 
debated a number of years ago, but with 
no satisfactory outcome. I have heard 
people say, “Yes, but at least they can’t call 
themselves professional engineers.” That 
may be so, but I still think it is a disgrace 

that people can call themselves engineers 
when they do not have an engineering 
degree from an accredited university.

Enough is enough! Surely the profes-
sion, and SAICE in particular, should take 
up the cudgels on this matter? What do 
my esteemed colleagues think?

Aussie Austin Pr eng, MSAiCe

aussie.eng@gmail.com

IT’S A NEW WORLD
(Civil Engineering January/February 2019 
pp 9–14) (SAICE President’s Visit to the 
Johannesburg Branch 7 February 2019)

I was blown away by Brian Downie’s 
presentation when he visited the SAICE 
Johannesburg Branch recently. Whereas 
older members of this industry are 
sometimes reluctant to use and introduce 
modern technologies and different ways 
of learning, I was extremely impressed by 
the proposed introduction (by an older 
member of SAICE) of initiatives like the 
Khan Academy for SAICE this year.

I have a very personal encounter with 
the Khan Academy. I was looking for 
videos regarding a maths lesson that I had 
missed during my first year at university 
when I stumbled on the Khan Academy 

on YouTube. The first video I saw was 
precisely what I had been looking for. It 
felt like I was in a lecture room while the 
video lesson was clear and succinct. After 
that I looked for more videos by the Khan 
Academy and started using the platform 
to practise my maths as a study method. 
Needless to say, the platform helped me to 
obtain a better grasp of the fundamentals. 
And it paid off – I was a part of the Dean’s 
List in every year of my university career, 
as well as being the top student in my 
Civil Engineering class in my second and 
third years. 

I feel these tools should be open to 
everyone, and more people should know 
about them. In this regard I would love 
to be a part of the initiatives that Brian 
is proposing for this year. I have in fact 
already put my name down with the 
chairperson of the SAICE Johannesburg 
Branch at our first committee meeting. 

I am looking forward to the year and 
to helping Brian bring this initiative to 
fruition.

Mercy Sibongile nyirenda

Junior Civil Engineer
MSc (Eng) Student (Civil)
SAICE Johannesburg Branch Committee 
Member (Student Chapter Liaison)
nyirenda.mercy@yahoo.com

  If you have not read Brian Downie’s Presidential Address yet, scan the QR code 
alongside to access the Address as it appeared in the January-February edition 
of our magazine. Alternatively click on the link below:

  http://saice.org.za/downloads/monthly_publications/2019/JanFeb-2019-
J9-Presidential-Address-AS-PUBLISHED.pdf

http://saice.org.za/downloads/monthly_publications/2019/JanFeb-2019-J9-Presidential-Address-AS-PUBLISHED.pdf
http://saice.org.za/downloads/monthly_publications/2019/JanFeb-2019-J9-Presidential-Address-AS-PUBLISHED.pdf
http://saice.org.za/downloads/monthly_publications/2019/JanFeb-2019-J9-Presidential-Address-AS-PUBLISHED.pdf
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Course name Course Dates location CPD Accreditation 
number Course Presenter Contact

Adjudication and Arbitration: How to 
deal with Challenges to Jurisdiction

11 July 2019 Midrand SAICEcon18/02268/21 
Credits: 1
SACPCMP/CPD/18/009 
5 Hours

Hubert Thompson dawn@saice.org.za
24 July 2019 Cape Town

General Conditions of Contract 
for Construction Works (Simplified 
Form) – First Edition (2018) 
SGCC (2018)

10 June 2019 Port Elizabeth SAICEcon18/02270/21 
Credits: 1
SACPCMP/CPD/18/030 
6 Hours

Benti Czanik cheryl-lee@saice.org.za22 July 2019 Durban

2 September 2019 Midrand

General Conditions of Subcontract 
for Construction Works – First Edition 
(2018) GCSC 2018

2 April 2019 Midrand SAICEcon18/02254/21 
Credits: 1
SACPCMP/CPD/18/032 
6 Hours

Benti Czanik dawn@saice.org.za24 April 2019 Durban

16 August 2019 Port Elizabeth

 SAICE Suite of General Conditions of 
Contract: GCC 2015, SGCC 2018 and 
GCCSF 2018

11–12 April 2019 Durban

SAICEcon19/02451/22 
Credits: 2 Benti Czanik dawn@saice.org.za

17–18 April 2019 Midrand

29–30 April 2019 Bloemfontein

13–14 May 2019 Port Elizabeth

23–24 May 2019 East London

13–14 June 2019 Nelspruit

15–16 July 2019 Polokwane

5–6 August 2019 Pretoria

27–28 August 2019 Upington

12–13 September 2019 Midrand

Introduction to the SAICE General 
Conditions of Contract for 
Construction Works Third Edition 
(2015)

8 April 2019 Cape Town

SAICEcon19/02450/22 
Credits: 1 Benti Czanik cheryl-lee@saice.org.za

15 April 2019 Pretoria

6 May 2019 Upington

10 May 2019 Midrand

16 May 2019 Polokwane

27 May 2019 Nelspruit

18 July 2019 Port Elizabeth

29 July 2019 Bloemfontein

8 August 2019 Durban

Project Management of Construction 
Projects

3–4 April 2019 East London
SAICEcon18/02375/21
Credits: 2 Neville Gurry cheryl-lee@saice.org.za24–25 April 2019 Cape Town

26–27 June 2019 Durban

Structural Steel Design to 
SANS 10162-1-2005

21 May 2019 Midrand

SAICEstr18/02396/21
Credits: 1 Greg Parrott cheryl-lee@saice.org.za

18 June 2019 Cape Town

10 September 2019 Bloemfontein

22 October 2019 Midrand

Reinforced Concrete Design to 
SANS 10100-1-2000

22 May 2019 Midrand

SAICEstr18/02395/21
Credits: 1 Greg Parrott cheryl-lee@saice.org.za

19 June 2019 Cape Town

11 September 2019 Bloemfontein

23 October 2019 Midrand

Practical Geometric Design 11–15 November 2019 Midrand SAICEtr16/01954/19
Credits: 5 Tom Mckune dawn@saice.org.za

Leadership and Management 
Principles and Practice in 
Engineering

20–21 November 2019 Midrand SAICEbus18/02428/21
Credits: 2 David Ramsay dawn@saice.org.za

Leadership and Project Management 
in Engineering

15–16 May 2019 Midrand
SAICEbus16/01950/19
Credits: 2 David Ramsay dawn@saice.org.za14–15 August 2019 Cape Town

4–5 September 2019 Durban

Water Law of South Africa
30–31 July 2019 Midrand SAICEwat16/01955/19

Credits: 2 Hubert Thompson dawn@saice.org.za
3–4 September 2019 Cape Town

SAiCe Training Calendar 2019
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Course name Course Dates location CPD Accreditation 

number Course Presenter Contact

The Legal Process dealing with 
Construction Disputes

9–10 April 2019 Durban

SAICEcon16/01956/19
Credits: 2
SACPCMP/CPD/15/010/RV
12 Hours

Hubert Thompson dawn@saice.org.za

16–17 April 2019 Port Elizabeth

11–12 June 2019 Cape Town

6–7 June 2019 Polokwane

16–17 July 2019 Bloemfontein

10–11 September 2019 Midrand

8–9 October 2019 Cape Town 

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

24–26 June 2019 Durban SAICEcon19/02447/22
Credits: 3 Prof Zvi Borowitsh dawn@saice.org.za

23–25 September 2019 Midrand

Concrete for Contractor Consultants TBC TBC SAICEcon18/02388/21
Credits: 2 Bruce Raath cheryl-lee@saice.org.za

Durability and Repairs of Concrete
Structures TBC TBC SAICEcon19/02448/22

Credits: 2 Bruce Raath cheryl-lee@saice.org.za

Legal Liability Occupational Health 
and Safety Act (OHSA)

8 April 2019 Durban

SAICEcon17/02038/20
Credits: 1 Cecil Townsend Naude dawn@saice.org.za

20 May 2019 East London

24 June 2019 Midrand

29 July 2019 Port Elizabeth

19 August 2019 Polokwane

16 September 2019 Bloemfontein

10 October 2019 George

Construction Regulations from a 
Legal Perspective

9–10 April 2019 Durban

SAICEcon17/02037/20
Credits: 2 Cecil Townsend Naude cheryl-lee@saice.org.za

21–22 May 2019 East London

25–26 June 2019 Midrand

30–31 July 2019 Port Elizabeth

20–21 August 2019 Polokwane

17–18 September 2019 Bloemfontein

Principles and Practices of Facility
Management for Engineers

TBC TBC
SAICEbus17/02042/20
Credits: 2

Wynand Dreyer
Lwandiso Mgwetyana
Shane Verster

dawn@saice.org.za

Legal Liability Mine Health and 
Safety Act (MHSA): Act 29 of 1996

11–12 April 2019 Durban

SAICEcon18/02359/21
Credits: 2

Cecil Townsend 
Naude dawn@saice.org.za

23–24 May 2019 East London

27–28 June 2019 Midrand

1–2 August 2019 Port Elizabeth

22–23 August 2019 Polokwane

19–20 September 2019 Bloemfontein

Report Writing for Individuals and 
Teams

9–10 April 2019 Midrand

SAICEbus19/02456/22
Credits: 2

Elaine Matchett dawn@saice.org.za

7–8 May 2019 Cape Town

4–5 June 2019 Durban

1–2 July 2019 Bloemfontein

5–6 August 2019 East London

2–3 September 2019 Port Elizabeth

7–8 October 2019 Polokwane

Presenting Skills for Technical Types

11–12 April 2019 Midrand

SAICEbus19/02457/22
Credits: 2

Elaine Matchett cheryl-lee@saice.org

9–10 May 2019 Cape Town

6–7 June 2019 Durban

3–4 July 2019 Bloemfontein

7–8 August 2019 East London

4–5 September 2019 Port Elizabeth

9–10 October 2019 Polokwane

SAiCe Training Calendar 2019
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Course name Course Dates location CPD Accreditation 
number Course Presenter Contact

Surface Water and Integrated 1D-2D 
Modelling with EPA SWMM5 and 
PCSWMM – 1 Day

17 September 2019 Cape Town SAICEwat17/02197/20 
Credits: 1

Chris Brooker 
Onno Fortuin 
Robert Fortuin

Meghan Korman
meghan@chiwater.com15 October 2019 Johannesburg

Surface Water and Integrated 1D-2D 
Modelling with EPA SWMM5 and 
PCSWMM – 2 Days

17–18 September 2019 Cape Town SAICEwat17/02198/20 
Credits: 2

Chris Brooker 
Onno Fortuin 
Robert Fortuin

Meghan Korman
meghan@chiwater.com15–16 October 2019 Johannesburg

Surface Water and Integrated 1D-2D 
Modelling with EPA SWMM5 and 
PCSWMM – 3 Days

17–19 September 2019 Cape Town SAICEwat17/02199/20 
Credits: 3

Chris Brooker 
Onno Fortuin 
Robert Fortuin

Meghan Korman
meghan@chiwater.com15–17 October 2019 Johannesburg

SAiCe / South African Road federation (SARf)
Asphalt: An Overview of Best Practice

24–25 April 2019 Gauteng SAICEtr19/02471/22
Credits: 2 J Onraet sybul@sarf.org.za  

tshidi@sarf.org.za14–15 May 2019 Cape Town

Concrete Road Design & 
Construction

17 July 2019 Cape Town
SAICEtr19/02472/22
Credits: 1

B Perrie                         
Dr P Strauss

sybul@sarf.org.za  
tshidi@sarf.org.za21 August 2019 Durban

17 September 2019 Midrand

SAiCe / Candidate Academy

Road to Registration for Candidates

14 May 2019 Midrand

CESA-861-05/2019
Credits: 1

Allyson Lawless

lizelle@ally.co.za
dawn@saice.org.za

29 August 2019 Bloemfontein Stewart Gibson

12 September 2019 Durban Allyson Lawless

19 September 2019 Midrand Stewart Gibson

Road to Registration for Mature 
Candidates

4 April 2019 Cape Town

CESA-948-11/2019
Credits: 1

Peter Coetzee

lizelle@ally.co.za
dawn@saice.org.za

17 April 2019 Midrand Peter Coetzee

4 June 2019 Durban Peter Coetzee

20 August 2019 Midrand Stewart Gibson

12 November 2019 Durban Peter Coetzee

26 November 2019 Midrand Peter Coetzee

Road to Registration for Mentors, 
Supervisors and HR Practitioners

21 May 2019 Midrand CESA-862-05/2019
Credits: 1 Allyson Lawless lizelle@ally.co.za

dawn@saice.org.za3 September 2019 Cape Town

Basic Contract Administration and 
Quality Control * 27–28 May 2019 Midrand CESA-864-05/2019

Credits: 2 Theuns Eloff lizelle@ally.co.za
dawn@saice.org.za

Getting Acquainted with GCC2015 

15–16 April 2019 Midrand
CESA-873-05/2019
Credits: 2 Theuns Eloff lizelle@ally.co.za

dawn@saice.org.za6–7 June 2019 Polokwane

14–15 October 2019 Durban

Getting Acquainted with 
Geosynthetics in Soil Reinforcement*

15–16 July 2019 Durban SAICEgeo18/02216/21
Credits: 2 Edoardo Zannoni lizelle@ally.co.za

dawn@saice.org.za3–4 October 2019 Cape Town

Getting Acquainted with Road 
Construction and Maintenance*

16–17 May 2019 Midrand CESA-870-05/2019
Credits: 2 Theuns Eloff lizelle@ally.co.za

dawn@saice.org.za15–16 August 2019 Bloemfontein

Getting Acquainted with Sewer 
Design

9–10 July 2019 Midrand
CESA-871-05/2019
Credits: 2 Peter Coetzee lizelle@ally.co.za

dawn@saice.org.za8–9 October 2019 Durban

19–20 November 2019 Cape Town

Getting Acquainted with Water 
Resource Management

6–7 May 2019 Durban
SAICEwat18/02328/21
Credits: 2 Stephen Mallory lizelle@ally.co.za

dawn@saice.org.za11–12 June 2019 Cape Town

22–23 August 2019 Midrand

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

11–12 April 2019 Midrand

CESA-872-05/2019
Credits: 2 DuP van Renen lizelle@ally.co.za

dawn@saice.org.za
13–14 June 2019 Durban

9–10 September 2019 Bloemfontein

24–25 October 2019 Cape Town

* These courses are now two-day courses (previously three days)

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 SAICE‑hosted 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.

SAiCe / Computational hydraulics int (Chi) 
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THAN CONCRETE 
TO BUILD
YOUR VISION.

HERE’S TO 
THE BUILDER 
IN YOU.
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