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N e w s  FR O M  T H e  N e w  sA I Ce  D I V eR sI T Y  A N D  I N CLUsI V I T Y  PA N eL

Our economy is in a slump (or, perhaps 
more accurately, in a sump). South African 
engineers are looking to emigrate, the Zondo 
Commission is uncovering skeletons on a 
daily basis, digital and artificial intelligence 
are changing our industry at a rapid pace, 
and I am asking you to give me ten minutes 
of your time to pay attention to diversity 
in our industry. Why on earth would you 
do that?

According to the Greater Good Science 
Centre (greatergood.berkeley.edu), “diversity” 
refers to:

… both an obvious fact of human life, 
namely that there are many different 
kinds of people, and the idea that this 
diversity drives cultural, economic and 
social vitality and innovation. Indeed, 
decades of research suggest that intol-
erance hurts our wellbeing, and that 
individuals thrive when they are able 
to tolerate and embrace the diversity of 
the world.

In South Africa we tend to think of diversity 
in terms of race and gender. According to 
the Statistics SA 2018 mid-year population 
estimates for South Africa, 51% of the 57.7 
million people in South Africa are women, 
80.9% are Black, 8.8% are Coloured, 7.8% are 
White and 2.5% are Indian or Asian.

Should religion, culture and sexual orien-
tation play a role in diversity? In my opinion 
they should, and in fact do.

SAICE’s membership is changing, and so 
is the range of individuals who participate in 
the profession. Looking at our membership, 
the first people born the year after World 
War II, i.e. our 75-year old members, are all 

men and predominantly White. What about 
the 29-year olds, born the year after Nelson 
Mandela was released from Robben Island? 
Of this group, 32.8% are women, 62.4% 
are Black, 26.5% are White, 6.8% are Asian 
and 4.3% are Coloured. Demographically 
speaking that is a massive shift, but do these 
individuals always feel welcome and valued 
for what they bring to the industry?

From a personal point of view, I can tell 
you that sometimes that answer is no. I have 
personally experienced harassment on a con-
struction site, I have been made to feel like 
I don’t belong, I have been a young female 
engineer in a project meeting where I was 
assumed to be the secretary because that’s 
the only role I could possibly fulfil. Honestly, 
until last year I hadn’t spoken about some of 
my experiences to anyone other than other 
women. I have come to realise that the fact 
that I did not speak up and raise these issues 
was part of the problem. But I didn’t speak 
up partly for fear of my complaints being 
seen as trivial, and then ignored.

As engineers, we want to solve the 
problem, find a solution, but in our enthu-
siasm we sometimes forget to listen, and 
hence do not always delve into what 
the real problem is. Dealing with 
diversity and the challenges in civil 
engineering within the South 
African context is how the new 
SAICE Diversity and Inclusivity 
Panel seeks to add value – 
by delving into the problem, 
and by creating a space where 
the gaps in research can be 
addressed, uncomfortable 
topics can be discussed, 
whether such engage ment is 

gender-, culture- or religion-based. A recent 
SAICE Civil Talk discussion comes to 
mind, facilitated by the STEM mom, where 
participants were invited and encouraged 
to share opinions, and where it became 
obvious that, although we may not always 
agree, we can nevertheless learn from one 
another, thereby hopefully shifting attitudes 
and bias, and most importantly, learn so that 
we can innovate.

For this to happen we need as many 
people to contribute as possible. Diversity 
within the workplace is not only a global 
challenge, it is also a societal one. It will take 
time to change and shift attitudes, but it can 
be done.

Bridgette Kerst Pr Eng

Chair: SAICE Diversity and Inclusivity Panel
diversity@saice.org.za

Don’t we have more important 
issues to tackle at the moment? 
But we do need to address 
diversity in our industry …
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Historic concrete pour at Saldanha 
by Group Five and AfriSam
Group Five conducted the largest continuous concrete pour in its history. Some 2 400 m3 of concrete were 
poured day and night over a period of 54 hours. This required intense planning, risk mitigation and quality 
control, with close collaboration between Group Five and construction materials specialist AfriSam. The 
successful result was a mass base for a tippler vault measuring 2 m deep, 40 m long and 32 m wide.

HISTORIC POUR
In one of the most demanding concrete applications in South Africa’s 
industrial history, 2 400 m3 of concrete were continuously poured to 
form a vault base – 2 m deep, 40 m long and 32 m wide – at the third 
iron ore tippler facility being constructed at the Port of Saldanha.

This was the largest continuous pour ever done by Group 
Five, who is constructing the Tippler 3. Part of Transnet SOC 
Ltd’s construction programme, the facility will ensure that export 
volumes of 60 million tons of iron ore per year are sustained.

Expected to last some 72 hours, the June 2017 pour demanded 
a concrete supply rate of 45 m3 per hour. Significantly, it was com-
pleted without disruption in about 54 hours, well ahead of schedule.

Francois Rust, Group Five project manager, explains that the con-
tinuously poured slab was able to address the presence of a shallow 
water table on site, just two and a half metres below surface.

“Casting the slab without jointing reduced the future risk of 
water ingress through joints. This was a significant improvement 
on the construction of the existing tipplers at the Saldanha site, 
where water seepage into these vaults needs to be continuously 
monitored with pumping out to avoid flooding,” he says.

The vault excavation, which reached a depth of 22 m, ef-
fectively made the vault construction a ‘reverse swimming pool’, 
keeping out any water seepage while addressing the dangers 
of buoyancy.

In addition to providing the solution required by the client, 
the pour represented an important concrete technology con-
tribution in large industrial applications. Casting of the slab in 
one pour also saved time and helped the contractor keep to the 
project schedule.

CAREFUL PLANNING
A single continuous pour of this size has seldom been attempted, 
and required careful planning and coordination between project 
partners. It also needed a range of risk mitigation measures, 
with particularly close collaboration between Group Five and 
construction materials specialist AfriSam.

Rust says Group Five’s product technical team designed and 
tested concrete mixes to ensure that project specifications would 
be met. This included the need for concrete pumpability and to 
achieve 45 MPa at 28 days.

To minimise the heat of hydration, 40% fly ash was combined 
with a CEM II A-L 52.5 N cement, resulting in a total extender 
content of 50%. The specification also required a crystalline 
waterproofing admixture (CWA), added at a dosage rate of four 
kilograms per cubic metre.

Concrete was supplied from AfriSam’s Saldanha batch plant, 
which was modified to accurately dose the CWA by adding a scale 
to weigh and dispense the large quantities of waterproofing 
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The third iron ore tippler facility being constructed at the Port 
of saldanha – incline tunnel leading into the Tippler 3 vault
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additive. The system recorded the exact amount of admixture on 
a delivery ticket for checking by the site engineer.

Arrangements were also made in case of a breakdown. As 
AfriSam did not have another facility near its Saldanha plant to pro-
vide backup, a competitor’s plant was placed on standby. This meant 
the backup plant had to carry the same materials as the supply plant, 
although in the end it was not necessary to call on its services.

Incoming deliveries of raw materials for the concrete also 
had to be planned meticulously to ensure no stock-outs. This 

included cement deliveries from AfriSam’s Ulco cement plant 
near Kimberley in the Northern Cape, and bulk bag deliveries to 
the debagging facility in Cape Town.

“Some 50 000 m3 of granite were blasted to reach the required 
level of excavation for the vault, so a strong rock layer of granite, 
with strengths of up to 180 MPa, underlies the vault to which the 
slab was secured. After a baseline survey to attain the founding 
level surface, concrete blinding was cast using a concrete pump, 
and trowelling the surface to level,” Rust explains.

A rock anchor rig drilled anchors 50 mm in diameter at 
marked points on the surface of the blinding, down to a depth 
of 2 m below the underside of the blinding. Water was removed 
from the grout holes, and galvanised bars dowelled into the rock 
using a non-shrink, cementitious grout. This was injected using a 
tremie funnel to achieve maximum penetration and compaction.

With the base of the excavation about 18 m below the water 
table, the ingress of water posed a challenge, even during the 
casting process. Drains were created below the blinding levels to 
channel water away from the working area so that it would not 
mix with the concrete being poured.

NON-STOP PROCESS
When casting began, it was a non-stop process. To ensure seam-
less handovers, each shift change had a 45-minute switchover 
period, so no activity was disrupted. Concrete was delivered from 
the readymix plant to the site, a distance of 2.5 km, and replace-
ment drivers were used to ensure drivers did not work extended 
hours. Plant staff also worked shifts to ensure continuous supply. 
At the batching plant, millwrights and engineering staff were on 
standby to deal with any breakdowns, should they arise.

A key challenge of the pour was the heat differential between 
the core and surface of the base. Measures to address this 
included increasing the aggregate size from the usual 19 mm 

Opening on the south side of the 
vault leading into the incline tunnel

North‑facing view inside the 
Tippler 3 vault, with conveyor belt

http://www.technocad.co.za
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stone to 26 mm, to bring down the heat of hydration and prevent 
thermal cracking. A mist-blower was also installed to reduce 
ambient temperatures, and the aggregate was physically cooled on 
surface before being mixed into the concrete.

When the concrete was being placed, strict systems ensured 
zero opportunity for error. The slump of every truck was checked – 
both at the batching plant and by Group Five on site – before 
pumping began. A full set of 150 mm cube moulds were taken from 
the first and last truck, with a further three cubes taken at 100 m3 
intervals – for correlation testing to be checked against supplier 
records. So numerous were these tests that both Group Five and 
AfriSam had to procure dozens of extra moulds.

ALL EXPECTATIONS MET
Having ‘pushed the edges of the envelope’ to prove the practica-
bility of a large continuous concrete pour, the integrity of the final 
vault slab met all expectations and work continued on the other 
aspects of the Tippler 3 project.

info

Website www.afrisam.com

Facebook @AfriSamSA

Twitter @AfriSam

LinkedIn AfriSam

Hashtags  #constructionmaterials, #CreatingConcretePossibilities, 
#afrisam

The Tippler 3 vault base is 2 m 
deep, 40 m long and 32 m wide

http://www.technocad.co.za
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CO N s T R U C T I O N  A N D  PR OJ eC T  M A NAG e M eN T

Saldanha Bay is a natural harbour and 
one of the largest iron ore exporting ports 
on the continent. This small town is the 
resource for development on the West 
Coast of South Africa. It contributes 
approximately R8 billion to the economy, 
with a forecasted growth rate of 2% per 
annum1. With an economy driven across 
the primary, secondary and tertiary 
sectors, and the proposed expansions of 
Saldanha’s Industrial Development Zone 
(IDZ) and deep-water port, an increase 
in both road and rail freight transport 
is expected.

The Saldanha Bay IDZ was identi-
fied as a national growth point in terms 
of the government’s recently adopted 
Infrastructure Plan. Both national and 
provincial governments had earmarked 
significant investments in upgrading in-
frastructure in and around the Saldanha 
Bay Municipal Area (SBMA). The 
Western Cape Government’s Department 
of Transport and Public Works – Road 
Network Management Branch (WCG) – 
expressed interest in upgrading the road 
network from the SBMA area towards 
National Routes 1, 2 and 7. AECOM was 

appointed to investigate and identify the 
major freight transportation routes from 
SBMA to National Routes 1, 2 and 7, as 
well as to conduct a feasibility study to 
assess the viability of upgrading existing 
routes and the construction of new or 
bypass routes.

The investigation found that the 
freight transport route out of the SBMA 
and onto the N1, N2 and N7 was indirect 
and not continuous, with heavily loaded 
vehicles often travelling via the TR77/R27 
West Coast road, or via Vredenburg to 
get onto the R45 link to the N7. This has 
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a high road-user and time-cost impact on 
the existing road infrastructure.

PROJECT DESCRIPTION
This project, the extension from Saldanha 
via a greenfield link onto the R45, serves 
as the direct link to the N7. It forms part 
of the designated freight route into and 
out of Saldanha, reducing travel time 
and distance, as well as the impact of 
road-user costs on the surrounding road 
infrastructure assets.

The greenfield link alignment is from 
the existing R27 (Saldanha/Cape Town) 
intersection to the R45 (Malmesbury/
Vredenburg) intersection. In addition, 
it will intersect the MR233 (Langebaan 
Road). The existing intersection of 
TR85/1 and the R27 will be upgraded to 

a grade-separated interchange, with the 
R27 passing underneath the extended 
TR85/1. The proposed interchange will 
be a diamond hybrid interchange with 
on-off ramps in a north/south direc-
tion, and an unconventional loop ramp 
in the north-eastern quadrant of the 
interchange.

The new interchange eliminates 
any height restrictions on the abnormal 
freight route along the TR85/1 and R27. 
Due to the priority status afforded to the 
existing road infrastructure, no tempo-
rary road closures were permitted during 
construction. The construction strategy 
took these factors and the winter seal 
embargo period into consideration.

In order to accommodate the new 
interchange and the greenfield link, three 

major structures are being constructed. 
These are as follows:

 N Bridge B6036 at the intersection of 
the existing TR85/1 and R27 is the first 
overpass structure to be constructed 
over the R27 carriageway. It is a four-
span structure with a total length of 
92.6 m. The substructure consists of 
piled foundations, spill-through abut-
ments and column-type piers, along 
with mechanically stabilised earth 
walls (MSEW) at the front of each abut-
ment, with a post-tensioned continuous 
voided slab deck superstructure.

 N Bridge B6038, about 200 m east of 
Bridge B6036, is a 25 m single-span 
structure. The substructure consists 
of piled foundations, spill-through 
abutments (each with an MSEW to the 
front) and a post-tensioned voided slab 
deck superstructure. The main pur-
pose of Bridge B6038 is to protect the 
existing bulk water main that services 
the Saldanha Bay Municipality. The 
bulk water main is currently buried in 
fill. It was determined that, to avoid 
compromising the bulk water main 
with an increase in loading, i.e. earth 
fill and traffic, as well as for routine 
maintenance purposes, a bridge was 
the preferred option.

 N Wall W206 is a saddle-type structure 
protecting the bulk water main under 
Ramp B of the TR85/1 and R27 dia-
mond interchange. Currently, the bulk 
water main is encased in a box culvert, 
accommodating a fill of 900 mm, 
which increases to a maximum fill 
of 6 m to Ramp B. The protection 
structure consists of a pile-type 
substructure with a capping beam and 
precast T-beams.

The design of the layerworks makes 
optimum use of available materials from 
proposed cuts and existing roads to be 
realigned. Pavement materials are being 
sourced from local commercial suppliers. 
The site is mainly underlain by relatively 
sandy soils, with shallow, strongly ce-
mented hardpan calcrete, which is gener-
ally suitable for use as fill. More than 80% 
of the road corridor consists of previously 
cultivated land, with very little indigenous 
vegetation remaining.

The final road surfacing will consist 
of a 19 mm Cape Seal, except for the 
interchange ramps, terminals and the inter-
section of TR85/1 with MR233, which will 
consist of a 40 mm asphalt surfacing (A-E2).

Bridge B6036 – Construction stage 1, deck concrete pour

Aerial view of Bridges B6036 and 
B6038 during deck construction

http://ally.co.za/wp/
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PROBLEMS ENCOUNTERED 
AND INNOVATIONS

Climate
The recent Western Cape drought has 
impacted on the bulk earthworks activity, 
which prompted the Contractor (WBHO) 
to source alternative water supplies. An 
estimated 350 000 m3 of fill material is 
required, of which more than 240 000 m3 
will be sourced from local commercial 
suppliers. The relatively sandy local fill 
material has a high water demand during 
processing. Recycled water from a major 
iron ore industry nearby, and processed 
sewage effluent, have proved to be suitable 
alternative water sources.

Piling
At the tender stage, temporary cased 
augered piles with bulbous bases were 
specified on all structures. However, due 
to variable founding conditions, and a 
high water ingress rate of 2 litres/second, 
the formation of the bulbous base proved 
to be challenging during construction. 
After several attempts, this method had 
to be abandoned. A collaborative effort 
ensued between AECOM, WBHO and 
the piling subcontractors, whereby two 
alternative pile types were trialled and 
tested, namely Driven Cast In Situ (DCI) 
piles and Continuous Flight Augered 
(CFA) piles.

DCI piles would be used solely at 
Bridge B6036, and the CFA pile types at 
the two remaining interchange structures, 
Bridge B6036 and Wall W206. The CFA 

pile types were used to avoid the potential 
vibration risk associated with the instal-
lation of DCI piles when working adjacent 
to the existing bulk water main. This 
change in pile type greatly mitigated the 
associated delays to the contract comple-
tion date, as the Contractor was then able 
to work at two separate locations and 
install an average of four piles per day per 
pile type, compared with the previous 
programmed installation of two piles per 
day for the original specified pile type.

Archaeological finds
As this site is adjacent to the West Coast 
Fossil Park, there was a high probability 
of fossil finds during construction. This 
was noted and provided for at the tender 
stage. During construction, fossils were 

indeed found during piling at a depth of 
14 m to 16 m below natural ground level 
(NGL), and in the area of TR85/1, where 
the road will go through a significant 
cutting. A procedure had to be followed 
whereby works in the immediate area 
were stopped, and a Fossil Workplan de-
veloped and submitted to archaeological 
specialists at Heritage Western Cape for 
approval.

The process followed during fossil 
finds is for all materials from the cutting 
to be inspected, and all piling material 
from the specified depth ranges stock-
piled and inspected regularly. This was 
completed at all the relevant sites. It was 
found that the fossils were of an insignifi-
cant nature, as they consisted of shark 
teeth, shells and sporadic bones, with no 

Bridge B6036 – the effects of the incomplete 
pile cap concrete pour to the west abutment
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major fossil clusters. This was reported 
to Heritage Western Cape and closed 
out with no impact on the contractual 
construction completion date.

Pile cap
Readymix concrete supply has been a 
problem, as the supplier is struggling to keep 
up with infrastructure development de-
mands in the area. This was evident during 
the first major concrete pour at Bridge 
B6036. The western abutment pile cap pour 
was suspended after 70% of the base had 
been cast. This occurred as the supplier 
reportedly failed to receive his slag delivery, 
and was unable to deliver the balance of the 
concrete required to complete the pile cap.

AECOM completed a repair specifica-
tion for the pile cap by partial demolition. 
This was done using high-pressure water jet-
ting to remove all defective concrete, and to 
achieve the designed level of demolition (ap-
proximately 1 million litres of non-potable 
water was used). This method was used to 
safeguard the piles and the remaining pile 
cap from the high frequency related with 
conventional demolition. Once this had been 
completed, the pile cap was saturated with 
the remainder of the pile cap cast. It was 
monitored closely by both the site and design 
teams, and completed successfully.

Temporary deviation/bypasses
Due to the priority status afforded to 
the existing road infrastructure, no 
temporary road closures were initially 
permitted during construction. It was 
envisaged that, to accommodate con-
struction of the two interchanges, minor 

and major localised temporary bypasses 
would be implemented. These would be 
at the R27, TR85/1 and MR233-TR85/1 
intersections. This allowed the diamond 
interchange and intersections to be 
constructed during various stages, 
with traffic being diverted onto the 
temporary bypass.

To maximise works at the diamond 
interchange, and to allow uninterrupted 
access, a temporary bypass was con-
structed on the northern side of the new 
interchange. This shortened the construc-
tion time required and had a significantly 
positive impact.

The construction strategy has 
been planned to take these factors and 
the winter seal embargo period into 
consideration.

stop-Go along the R27
It was proposed that the temporary speed 
limit in the R27 construction zone would 
be 60 km/h. During construction of the 
B6036 temporary works, it was noticed 
that speeding vehicles posed a great risk 
to the temporary supports, as well as to 
the safety of the site team working in and 
around the area of the interchange.

With recorded speeds averaging above 
100 km/h, and a maximum recorded 
speed of 190 km/h, safety was of great 
concern. Various speed reduction and 
protection techniques were investigated. 
It was concluded that, in the interest of 
the safety of both the public and the site 
team, a temporary 24-hour Stop-Go 
should be implemented in the vicinity of 
the new interchange bridge onto the R27. 

Implementation of the Stop-Go reduced the 
average speed by approximately 20 km/h to 
40 km/h. Speed humps before and after the 
bridge were also implemented, along with 
single-lane traffic. This Stop-Go situation 
lasted for approximately three months.

CHANGE ORDER PROCESS
The Change Order process is specific 
to WCG roads infrastructure projects. 
Developed by the Road Network 
Management Branch of the Construction 
and Maintenance Directorate, this 
process is aimed at providing the neces-
sary delegation to the Employer’s Agent 
to make a deviation from the approved 
contract specification which may have fi-
nancial repercussions. The Change Order 
process operates between the Employer 
and the Employer’s Agent and runs 
concurrently with the relevant contract 
procedures, which are largely between the 
Employer’s Agent and the Contractor.

A Change Order is an initiating task 
in the process of dealing with a particular 
event that may cause deviation from the 
original scope of works or a significant 
change in quantities. The processing of a 
Change Order can then be used as a motiva-
tion for the decision on the final outcome of 
an event. This task takes place after contract 
award as a separate non-contractual proce-
dure. It is important to note that, although 
provisional, the Change Order procedure 
separates the decision from the final 
costing, thus fast-tracking the implementa-
tion of a particular decision.

Many of the problems encountered 
during construction were identified and 
addressed through the Change Order pro-
cess. With this well-defined and stream-
lined approach to engineering problems 
of varying degrees of complexity, the 
process of developing solutions through 
coordination between the Consultant and 
an informed Employer was conducted in 
an efficient and cost-effective manner. 
With the project currently ahead of the 
scheduled programme, the success of 
this process highlights the importance of 
effective communication between all par-
ties during the construction period.

EMPOWERMENT TARGETS
The Department of Transport and 
Public Works sets the Contractor strict 
community participation goals for local 
labour, targeted enterprises and the im-
plementation of an Emerging Contractor 

Aerial view of the TR85/1 greenfield link 
interchange with the temporary bypass

http://www.muchasphalt.com
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Development Programme, each within 
specific geographical target areas. The 
potential for community unrest in the 
local municipal area was managed 
through regular monitoring and reporting 
from a locally appointed Community 
Liaison Officer. The Emerging Contractor 

Development Programme is implemented 
by the Main Contractor and managed 
by a Project Management Team (PMT) 
made up of representatives from the Main 
Contractor, Consultant and Employer. 
The PMT meets monthly to monitor the 
management of all aspects regarding the 

award, mentoring and development of 
emerging contractor subcontracts. Thus 
far the Main Contractor has appointed 
45 targeted enterprises and five emerging 
contractors, and has accumulated 30 000 
person days of local labour.

PROJECT STATUS
The project is currently under construction 
and ahead of programme, with the first 
slurry to the Cape Seal being completed and 
the road to be partially opened by the end 
of June 2019. At the bridges and the inter-
change, only parapets and asphalting are 
outstanding and are due to be completed 
by the end of August 2019. The anticipated 
completion date is mid-October 2019, with 
the Contractor on track to meet the com-
munity participation goals.

With regard to health and safety, as 
well as any environmental issues, the 
Contractor has always ensured that the 
relevant guidelines have been followed. 
Clear evidence of this is that, collectively, 
the lost-time injury-free hours on this 
project since inception to the end of April 
2019 amounted to 458 173 hours.

Aerial view from Bridge B6038, looking 
towards saldanha Bay; the existing road will tie 
into the greenfield link to the north of this photo
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CONCLUSION
This project bears testimony to infra-
structure development being key to the 
growth and development of the economy. 
The area of Saldanha Bay might seem 
like a small fishing town to many, but the 
important part it plays in the iron ore ex-
port and primary, secondary and tertiary 
industries is quite significant.

The design and construction of 
TR85/1 is evidence of great teamwork 
between the Client, Consultant and 
Contractor. Considering the learning 
curves and set-backs, it would have been 
safe to assume that this project would be 
behind schedule. However, thanks to the 
ethos of teamwork and problem-solving 
by all parties, and the innovations under-
taken by both site teams, this project is 
expected to be completed four months 
ahead of schedule. 

NOTE
1 Quantec Research 2017. Available at: 

http://www.c014_saldanhda_bay_2017_
socio-economic_profile_sep-lg_-_11_
january_2018.pdf.

Contract C975.01, extension of Trunk Road 85 section 1, 
is expected to be completed in mid‑October 2019, four 

months ahead of schedule (photo taken January 2019)

Summary of project and team

Contract Name
Contract C975.01: Extension of Trunk Road 85 Section 1 from Trunk Road 77 
Section 1 to Trunk Road 21 Section 2 Greenfields Link

Client
Western Cape Government: Department of Transport and Public Works, 
Road Network Management Branch

Consultant AECOM SA

Contractor WBHO Construction

Specialist 
Subcontractors

Franki Piling, Gauteng Piling, VSL South Africa, Reinforced Earth South Africa

https://www.westerncape.gov.za/assets/departments/treasury/Documents/Socio-economic-profiles/2017/wc014_saldanhda_bay_2017_socio-economic_profile_sep-lg_-_11_january_2018.pdf
https://www.westerncape.gov.za/assets/departments/treasury/Documents/Socio-economic-profiles/2017/wc014_saldanhda_bay_2017_socio-economic_profile_sep-lg_-_11_january_2018.pdf
https://www.westerncape.gov.za/assets/departments/treasury/Documents/Socio-economic-profiles/2017/wc014_saldanhda_bay_2017_socio-economic_profile_sep-lg_-_11_january_2018.pdf
https://dynapac.com/en


The wildlife-loving public can look forward to another upmarket venue in the Kruger National Park after Concor 
Buildings recently completed a new three-star safari lodge at Skukuza.

OVERVIEW
Developed by South African National 
Parks (SANParks), the exciting develop-
ment adds a new dimension to the Kruger 
Park offering, slotting in-between the 
traditional camp accommodation and 
the top-end private lodges. Planned and 
constructed as a green building, Skukuza 
Safari Lodge boasts 128 units, including 
87 standard rooms, 20 family rooms and 
13 universal rooms with easy access for 
wheelchairs.

Facilities at the lodge include a res-
taurant, bar, meeting rooms, gym, pool 
and laundry services, as well as overnight 
accommodation for 16 members of staff. 
With a focus on environmental care, the 
lodge has been designed to combine the 
Leadership in Energy and Environmental 
Design (LEED) Green Building Principles 

as well as the requirements of the 
Green Building Council of South Africa 
(GBCSA). This meant that targets for 
lower energy usage, as well as water sav-
ings, were also built into the planning.

Work began when the Concor 
Buildings team moved onto site in 
February 2017. Practical completion was 
reached in October 2018, and the team 
planned to leave the site at the end of 
March 2019.

ENVIRONMENTAL FOCUS
According to Concor Buildings’ site 
agent, Christopher Martin, an environ-
mental focus was taken on board by the 
team and applied with commitment in 
various ways.

“There were over 50 existing trees on 
the site, including two iconic baobabs in 

pristine condition. We worked hard to ac-
commodate important natural resources 
like these, even redesigning the parking 
areas and moving one of the buildings to 
be more sensitive to the existing land-
scape,” says Martin.

In line with green building require-
ments, the two-level structure does not 
protrude above tree level, minimising 
its visual impact. Advances in lightning 
protection have been harnessed, with 
integrated protectors being used in place 
of the traditional lightning poles that are 
very tall and generally unsightly.

Even the provision of lighting is de-
signed in a way that reduces light pollution.

Water efficiency is prioritised through 
rainwater harvesting, greywater treatment 
and a dual-flush system in toilets which 
use recycled water.

SANParks Safari Lodge gives new 
shine to Skukuza in Kruger Park

Civil Engineering July 2019 15

The western terrace overlooking the function area
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Low-emissivity (low-e) coatings on win-
dows allow guests to enjoy unimpeded views 
of the natural beauty from indoors, while 
keeping out the heat. This, in turn, improves 
the energy efficiency of the building, 
reducing the power required for air-
conditioning. Innovative design also ensures 
that windows do not face direct sunlight.

Architectural timber is a prominent 
feature of the lodge, with laminated 
saligna beams used for long-span trusses. 
Thatched roofing and grass ceilings 
add to the natural ambience, along with 
design elements from local cultures.

While making every effort to be non-
intrusive, the lodge is a substantial con-
struction with 5 200 m2 of decking. Over 
3 600 m3 of concrete have been poured 
over 150 tonnes of reinforced bar, while 
1.8 million bricks were laid. The coverage 
of roof thatching measures over 3 600 m2, 
while 5 000 m2 of sheeting has been used.

CHALLENGES
In recognition of the authentically wild 
surroundings of the lodge, an important use 
of the concrete was in the bases of the game 
fence. The fence has been built all around 
the lodge, with substantial bases measuring 
from 1.5 m by 1.5 m to 1 m by 1 m.

The site itself presented a few chal-
lenges, with much of the infrastructure 
dating back many decades, and not all 
precisely recorded in terms of location. 
Further investigation through radar 
technology and geographic positioning 
systems (GPSs) was sometimes necessary 
to identify underground services. Most 
services, such as fresh water, greywater 
and sewage had to be rerouted in line with 
the needs of the new structures.

“Waste was carefully managed on site, 
with the assistance of a contracted spe-
cialist to help us sort and recycle waste,” 
Martin explains. “As the project pro-
gressed, we were also able to contribute 
towards restoring and rehabilitating some 
of the old borrow pits in the area.”

An ongoing challenge was the 
distance between the site and the towns 
from which products and services were 
sourced. Being two hours from Nelspruit, 
for instance, added to the logistical 
burden and lengthened lead times, 
especially considering the road speed 
restrictions within the Kruger Park.

“Transporting readymix concrete 
from the batching plant in Hazyview was 
a particular challenge,” says Martin. “The 

The covered walkway which allows access to all units 
from the main reception; all existing trees were protected

The exit from the main bar area leads directly onto the 
baobab tree which was planted by James stevenson‑

Hamilton, the first warden of the Kruger National Park

A view of the lap pool and gym area

http://www.geobrugg.com/slopes


Civil Engineering July 2019 17

Geobrugg Southern Africa (Pty) Ltd | Unit 3 Block B Honeydew Business Park | 1503 Citrus Street | Honeydew 2170 | South Africa | T +27 11 794 3248 | info@geobrugg.com | www.geobrugg.com 

TECCO® SYSTEM3 made of high-tensile steel wire

FOR SUSTAINABLE 
SLOPE PROTECTION

Learn more:

www.geobrugg.com/slopes

distance factor was compounded by the 
high ambient day-time temperatures, which 
could reach 45 degrees Celsius during our 
building phase. Adding a retarding admix-
ture allowed us to extend the concrete’s 
workability window to two hours.”

The movement of workers between 
their homes and work was also an onerous 
process that required careful manage-
ment. While Concor Buildings exceeded 
the client’s brief by employing 100% of 
general labour from local communities, 
those communities could still be up 
to 150 km from site. Training was an 
important part of the project, upskilling 
local workers in terms of safety practice, 
concrete work, bricklaying, plastering 
and plumbing.

To combat rhino poaching, security 
measures in the Kruger Park have had to 
be stepped up. These stringent measures 
affect the movement of everyone in the 
park, including construction workers. 
Although the necessary checks and pro-
cedures added considerably to transporta-
tion cycle times, these simply had to be 
managed by the team in a responsible way.

LOCAL SUPPLIER PROMOTION
Despite the remote location, the project 
was able to promote local suppliers by 
spending more than the required 30% of 
procurement value within 150 km of the 
site, using vendors with B-BBEE Level 3 
or higher.

“Given the importance of community 
participation, we engaged a community 
liaison officer from the local area to work 
with us on our various initiatives,” Martin 
concludes. “In addition to facilitating 

employment, he also assisted with com-
munity development interventions, such 
as the donation of salvaged building 
materials, school sports events, an anti-
poaching campaign and soccer kit dona-
tions for a local tournament.”

info

Concor Buildings
+27 11 590 5500
info.construction@concor.co.za

A view of the thatch structures giving a true bush feel, looking onto landscaped gardens with 
indigenous plants

http://www.geobrugg.com/slopes
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BACKGROUND
In August 2017 GIBB (Pty) Ltd was 
requested by Exxaro Coal Mpumalanga 
to conduct a detail design in order to 
upgrade one of their existing gravel access 
roads to surface standard at Matla Mine 
in Kriel, Mpumalanga.

The road is a 1.8 km gravel road that 
provides access from provincial road R580 
to the Matla coal stockpile. This road 
needed to be upgraded to surface standard 
in order to accommodate 600 coal trucks 
per day. Results from laboratory testing 
showed that the pavement consisted of a 
G10 subgrade below a 200 mm thick G6 
layer which was constructed as part of the 
mine’s maintenance efforts over the years.

CLIENT REQUIREMENTS
The client requested that several pave-
ment design alternatives be investigated to 
ensure that the most feasible design would 
ultimately be selected.

Because of the long haul distances of 
commercially sourced G1 material, and the 
associated high cost thereof, it was decided 
to investigate the feasibility of including a 
geogrid in order to try to minimise the G1 
base thickness of the pavement structure. 
An initial desktop study indicated that a 
reduction of the G1 base course of 50 mm 
would be possible by introducing a geogrid. 

The initially proposed ES30 pavement 
structure is presented in Table 1.

The purpose of this study was to see 
whether the introduction of a geogrid 
would lead to a reduction in thickness of 
the G1 base course, which might result in 
a significant cost saving on the project.

HISTORICAL OVERVIEW
Reinforcement of road subgrade has been 
studied for about 40 years, especially 
where soft clay was to serve as roadbed 
material. Interest has grown rapidly due 
to the simplicity of the technique, and its 
cost-effectiveness in preventing further 
problems. Initially, there was difficulty 
in quantifying the improvement to be 
gained with implementing this technique. 
Acceptance of a design standard was only 
achieved in 2001 when the American 
Association of State Highway and 
Transportation Officials (AASHTO) 
provided a provisional standard of guid-
ance on how to quantify the enhanced 
performance of a geogrid-stabilised layer. 
After eight years the former document 
was converted to a standard practice 
document, R50-09. In it AASHTO pro-
vides recommendations to the designer 
that include conducting test experiments 
in the field to determine the site’s suit-
ability for application, and estimating the 
potential benefits the geogrid can provide 
by studying previous research studies 
applicable to the field conditions. This left 
much room for researchers to formulate 
apparent methods that could be used to 
assist designers in implementing geogrids.

Steward et al (1977) report an increase 
of between 20 to 40% in bearing capacity 
when clay subgrade has been reinforced. 
Giroud and Noray (1981) presented rela-
tions between subgrade strength, rutting 
depth and the parameters of the grid. Two 

design methodologies have been used over 
the last 25 years to incorporate the use of 
geosynthetics within flexible pavements, 
namely the AASHTO method (1993), and 
Mechanistic–Empirical (M-E) method 
(2004). Both methods have been shown to 
have their particular shortfalls (Zornberg 
& Gupta 2010). It is now realised that the 
geosynthetics–material interface is much 
more complex than originally thought, 
as it is influenced by a large number of 
variables. At present it is recognised that 
geogrid reinforcement operates via three 
mechanisms (Zornberg 2011):
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Table 1 Pavement structure

Alternative 1

50 mm AC surfacing 

200 mm G1 base

400 mm C3 subbase

150 mm G7 selected subgrade

In situ material (200 mm G6, G10 Natural)
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1. Lateral restraint
2. Increased bearing capacity due to in-

creasing the length of the shear surface
3. Tensioned membrane effect.
To verify the effectiveness of a geogrid, 
a field test is still regarded as essential. 
Historically, static plate load testing 
(PLT) and falling weight deflectometry 
(FWD) were used to verify the effect of 
geosynthetics on pavement strength, with 
mixed results.

PRESENT RESEARCH
Traditionally, geosynthetics were used to 
reinforce weak subgrade, and normally an 
increase in strength of the subgrade was 
recorded. High-quality engineered fill is 
also expensive and it is assumed that a 
geosynthetic can reduce the thickness of 
an engineered layer. The effect of geogrid 
reinforcement was assessed in this study 
by means of static PLT, in accordance with 
Proc AASHTO T222-81, and dynamic 

cone penetrometer (DCP) testing, in ac-
cordance with the TMH6 (1984) method. 
The various tests were carried out to 
assess whether a reduction in engineered 
layerworks is possible.

PROJECT DESCRIPTION
On 14 November 2017 a 20 m trial sec-
tion was constructed on site (10 m with 
geogrid, and a 10 m control section). The 
position of the various plate load tests is 
indicated in Figure 1.

Results from PLTs
To assess its effects, the geogrid was placed 
on top of the in situ material (Natural 
G10 with 200 mm G6 armour layer). This 
was then covered with a newly imported 
300 mm G6 layer and compacted. This 
section was then opened for traffic and left 
for a month to consolidate properly.

Plate load tests were then carried out. 
The results are shown in Figure 3. It can 

be seen from the figure that there was no 
 notable effect of the geogrid on the stiff-
nesses. A similar pattern was obtained when 
the tangential moduli were determined.

Results from DCP testing
The geogrid covered with the 300 mm of 
G6 material was also assessed by means 
of DCP testing to serve as a background 
check regarding stiffness. The result is 
presented in Figure 4.

As can be seen in Figure 4, the DCP 
testing shows a 60% increase in the 
E-modulus, but only at 50 mm above the 
geogrid, which indicates that the vertical 
influence of the geogrid is surprisingly 
limited, but very notable.

Finite element analyses
The PLT testing was simulated by means 
of finite element analysis (FEA) using 
the Rocscience® Phase2 (V7.1) program. 
The PLT was simulated using a line load 
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(kN/m) exerted on a 450 mm diameter 
steel plate that was incrementally increased 
in 20 stages in order to emulate the actual 
PLT as accurately as possible in the plane 
strain scenario. The layout of the model is 
presented in Figure 5.

The stiffnesses used were derived from 
the DCP testing using the relationship de-
rived by De Beer (1991), which is presented 
in Table 2. The results from the PLTs and 
the FEA are presented in Figure 6.

It can be seen that both the PLT and the 
FEA recorded no difference in the results 
from the geogrid and those from outside 
the geogrid. The FEA also indicated that, 
in order to produce the same deflections as 
in the PLTs for the first loading sequence 
(0–150 kPa), the stiffness of the G6 material 
had to be only 20% of its DCP-derived stiff-
ness (80 MPa), which is indicative of possible 
bedding errors in the PLT. This is assumed 
to be typical of PLTs carried out by contrac-
tors, as time constraints do not allow for the 
casting of the plate into Plaster of Paris. In 
order to achieve the same deflections over 
the loading sequence, the stiffness of the G6 
material had to be incrementally increased 
and the stiffness of 400 MPa was only used 
at the maximum loading of 500 kPa. This 
can be easily interpreted as being the result 
of the phenomenon of strain hardening that 
had probably occurred.

To investigate whether the effect of 
a geogrid is detected at all by means of 
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Table 2 stiffnesses in the respective layers

Component Stiffness (MPa)

Plate 205 000

G6 400

In situ (upper) 200

In situ (middle) 100

In situ (lower) 65
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FEA, the stiffness of the in situ ground 
was gradually reduced until a difference 
in deflection was recorded. It was found 
that a detectable difference in displace-
ment occurred when the stiffnesses of 
the in situ ground (Table 2) were reduced 
by a factor of 18. This is indicated in 
Figure 7.

It is indicated in Figure 7 that even 
when the stiffness of the in situ ground 

is reduced up to 30-fold, the effect of the 
geogrid is predicted to be less than 5 mm.

DISCUSSION
Firstly, the results showed that the use 
of a geogrid made no difference to the 
displacements recorded on the G6 mate-
rial. Because the in situ G10 material was 
overlain by a 200 mm G6 layer, the in situ 
material was stronger than was initially 

expected from the desktop study. The 
calibrated FEA confirmed the PLT results.

The DCP testing appears to record 
accurately the effect of the geogrid on 
stiffness, as it records stiffness with depth. 
This is considered advantageous to tech-
niques such as FWD and static PLT which 
record stiffness at the surface only. It ap-
pears that the G6 material dissipates the 
effect of plate loading in that the loading 
that reaches the geogrid is much lower 
than the imposed loading from the PLT.

Although few PLTs were carried out, 
their results were similar, indicating a 
reasonable amount of confidence in the 
obtained results. Owing to time and cost 
constraints, PLTs are normally limited 
in number.

The FEA predicted that, in this set-
ting, the stiffness of the in situ ground 
would simply be too high to allow a 
detectable effect of the geogrid. Even a 
30-fold reduction is predicted to result in 
an effect of less than 5 mm.

CONCLUSION
The findings of this study were rather 
expected considering the high stiffness 
of the respective materials. Geogrids are 
traditionally used on weak materials with 
great effect, but they are not expected to 
have as much effect on strong materials.

The DCP test results indicate that several 
layers of geogrids may be more effective, as 
the effect of particle interlock was found to 
extend only about 50 mm, which is consid-
ered typical of strong materials in that forces 
are dissipated over short distances.

The FEA indicates a surprisingly 
small effect of the geogrid, even when 
the underlying in situ ground is weak, 
indicating that a good-quality layer (G6) 
over weak subgrade will have little benefit 
from reinforcing with a geogrid. FEA also 
shows promise as a predictive tool.

The use of the PLT for pavement 
design purposes may also be questionable, 
as the PLT may not mimic dynamic traffic 
loading as well as other techniques such 
as FWD. 
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INTRODUCTION
Drones are aerial modules that are operated by a predetermined 
flight plan or by a manned remote control. They are being used 
by the military, delivery services, security firms and in other 
kinds of surveying jobs. They have now become more accessible 
to the general public and therefore can be used by companies in 
a wide range of tasks and industries, such as the construction 
sector (DroneGuru 2017). Although their use in the construction 
industry has advanced considerably, not many people are aware 
that this type of technology can be used to advantage during con-
struction. This article gathers data on the perception, knowledge 
and awareness of the use of drones in the construction industry.

DRONES AND THEIR USE
Unmanned aerial vehicle (UAV) technology covers everything 
from the aerodynamics of drones, the materials used in their 
manufacture, to the circuit boards, chipsets and software that 
are the brains of the drone (Read & Digest 2018). Drones are 
equipped with different state-of-the-art technologies, such as 
infrared cameras and lasers (used in military UAVs) and global 
positioning systems (GPS), and are controlled by a remote control 
system, also sometimes referred to as a ground cockpit.

In South Africa, drones are being used in several areas of 
construction, as they are able to assist in construction activities 
and make them more efficient. This not only benefits the coun-
try’s economy by creating jobs and generating revenue, but also 
allows the South African construction sector to become more 
technologically advanced. With more awareness, drones can be 
deployed to work alongside the many other digital programmes 
in use. This can have a huge impact on the construction sector by 
giving contractors an easier and more effective way of doing their 
jobs and running their businesses.

Drones have already begun changing the way the construction 
industry operates, and those changes will have continued and 
lasting effects (Janssen 2015). During construction drones can 
be used to reduce costs and create a safer environment. They are 
used, among other things, for roof inspections, insurance surveys, 
emergency assessments and post-disaster relief. Drones can also 
be used to carry out post-blast surveys and, as a marketing tool, 

for real estate agents (Rodriguez 2017). Some of the uses of drones 
in the construction industry are listed below.

Aerial photography
Drones have the ability to record views of construction projects 
from the start to the end of the project from various viewpoints 
and heights. This can be done very quickly and is more afford-
able than using an aircraft for taking aerial photos (Molla 2015). 
Aerial images can be taken by drones every day to plan the flow 
of workers and vehicles in and around the site and the placement 
of materials stored on the site (Molla 2015). Numerous images 
can be captured from various angles and at various zoom set-
tings. Drones equipped with GPS capability are being used with 
programmed waypoints to capture images from the same aerial 
viewpoints over time to track the actual construction progress 
compared to the planned progress. Routes are pre-programmed 
so that the drone can independently follow predetermined routes 
(Tatum & Liu 2017).

Inspection
Drones can be used to inspect a building site that is not acces-
sible. The whole operation can be conducted at a lower cost than 
alternative inspection techniques that use suspended scaffolding 
or road closures, and with little safety risk (Pritchard 2015).

surveying
Drones equipped with the appropriate sensors and cameras can 
provide an economical platform for obtaining survey data. GPS-
enabled drones are used by surveyors because they can automati-
cally follow a GPS-controlled flight path that has been planned in 
advance. Drones equipped with thermal imaging devices can be 
used to discover energy leaks during building envelope surveys 
(Devries 2015).

safety on site
Drones can be used by safety officers to communicate with 
employees anywhere on the construction site (Tatum & Liu 
2017), thus increasing their productivity. Videos and still images 
captured by drones give the safety officer valuable documentation 

Dr Nishani Harinarain
School of Engineering
Construction Studies Discipline
Howard College, University of KwaZulu-Natal
harinarain@ukzn.ac.za

Prianca Naicker
Planning and Cost Engineering Services (Pty) Ltd
naickerprianca@gmail.com

Drone usage in the construction industry



Civil Engineering July 2019 25

of jobsite conditions where accidents occur. They provide the 
officer with a tool to cover a large area of the construction site 
in a short space of time (Tatum & Liu 2017).

security monitoring
Security of the construction site can also be improved with 
drones. A drone integrated into the security alarm system can 
dock on a rooftop station that provides a non-stop charge to 
the battery. When an alert is received the drone is deployed 
and hovers above the construction site to capture video 
footage of what is happening. The high-definition camera will 
be able to identify vehicles or individuals within its view and 
the video can be watched on a smartphone. The drone can 
also be programmed for periodic security sweeps, and it will 
automatically return to its rooftop docking station (Tatum & 
Liu 2017).

Project progress reports
Construction progress reports are prepared on a monthly basis 
to record site progress against the project programme. These 
reports include numerous photographs taken by the quantity 
surveyor of various parts of the site. A regular drone flight 
can be a quick way to record and monitor project progress. 
Through a series of aerial images and videos, project stake-
holders can be given regular daily or weekly updates and gain 
better insight into the progress that has been made without 
actually visiting the site (Ayemba 2018).

Other uses
 N Photogrammetry: This is the science of making measure-

ments from photographs (Corrigan 2018). The output of 
photogrammetry is typically a map, a drawing or a 3D 
model of a real-world object or land mass. Drones can per-
form the activities and produce the software outputs that 
photogrammetry produces.

 N Building Information Modelling (BIM): Drones offer a pre-
cise, rapid solution to building a comprehensive overview 
of the site so that challenges can be identified before they 
become issues further into the project.

Advantages of drones in construction
Drones are seen as a tool to improve communication, safety 
and marketing (Rodriguez 2017). They offer many advantages 
in some applications on a construction project, including:

 N Precision: One of the key benefits of using a drone is preci-
sion. The degree of accuracy in the data is phenomenal, 
greater than any other method (Shore 2015).

 N Less material is wasted: The construction industry con-
sumes about 50% of the global steel production and three 
billion tons of raw materials. BIM capabilities allow compa-
nies to measure raw materials precisely, from the amount 
of backfill and timber needed before the project begins to 
intricate details such as how much electrical wiring will be 
required (Ly 2017).

 N A more productive workforce: Drones can be used to make 
the workforce more productive. Modern contracting 
practices demand cheaper and more frequent surveying. 
In addition to speeding up the pace of work, drones can get 
into hard-to-reach or hazardous places (Ly 2017).

http://www.rocbolt.com
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 N Cost savings: Drones can be operated much cheaper than 
manned aircraft. Because of the significant cost savings, data 
can be gathered more frequently, thus increasing the accuracy 
of the data (Kespry 2017).

Disadvantages of drones in construction
The possible disadvantages of drones are:

 N The need for insurance: It is suggested that the aerial reach 
of drones could lead to collisions with people, buildings and 
other aircraft and cause property damage, personal injury 
and even loss of life. If construction companies use drones 
they will have to ensure that their insurance covers these risks 
(Catterall 2016).

 N Drone regulations: Companies will need to ensure that their 
drones comply with the requirements of the South African 
Civil Aviation Authority, which include strict airspace restric-
tions (Grind Drones 2017).

 N Shorter lifespan: Even though drones are convenient, their 
battery lifespan is shorter than that of the cameras used to 
capture images. The average lifespan is approximately four 
hours for most drones because the batteries are smaller 
(Fulldrone 2016).

 N Easily hacked: Hackers can easily hack into the main control 
system of drones and take over control of the device from the 
authorised users (Fulldrone 2016).

RESEARCH METHOD
The use of drones in construction is still a growing trend and 
many people are not aware of their full potential. The aim of 
the research was to understand how construction professionals 
regard drones, the effect they have on the industry and their 
benefits and challenges. A sample of ten construction managers 
in the Durban area were purposively selected and interviewed.

ANALYSIS
Although the participants knew what a drone was, they were 
unaware that drones were being used in construction. They had 
very little knowledge of how and why drones were used and how 
they could benefit their companies.

When asked whether or not drones should be used more 
frequently in the South Africa construction industry, 70% of the 
participants agreed that their use would assist the industry. One 
participant stated that it would “greatly assist the income gener-
ated in the construction economy as well as speed up construc-
tion activities on site by providing an aerial view of the entire 
project”. Another participant stated that “South Africa is lacking 
in the use of innovative technology, but drones can help with the 
progress in solving this problem”.

All the respondents believed that drones would have a posi-
tive effect on the South African construction sector. One of the 
respondents who was familiar with the use of drones on site 
stated that “drones had efficiently carried out tasks on site which 
produced valuable information which made site work much 
easier”. The respondent added that “although drones still have to 

prove their worth in the construction sector, they are making a 
difference as to how construction is currently being carried out”.

The participants were unanimous in the view that the use 
of drones was the way forward for South Africa to become 
technologically advanced, and that drones should be deployed in 
the construction industry. Some of the following responses were 
received:

 N Drones will promote increased efficiency on construction 
projects and improve overall site safety, which can positively 
impact the South African construction sector.

 N The use of drones should bring about positive change.
 N Drones will impact the construction industry in a positive 

manner and ensure that the industry will make attempts to be 
on a par with the rest of the world.

 N Drones should be deployed in the South African construction 
industry to make it more efficient.

 N Drones are the future in construction, and to bring South 
Africa technologically up to date, drones should be deployed 
from now on.

Although the concept is novel to many, and many have not had 
personal experience of drones, the attitude towards drones and 
their uses is favourable.

When asked about the implications of using drones, the ma-
jority of the respondents felt that cost was a factor which would 
prevent companies from using drones. One respondent stated 
that “unless the technology is made more affordable, drones will 
rarely be used within this firm”. Another stated “… as well as the 
power source of the drone and how long it can operate before 
having to be recharged”.

Given the option of training employees or sub-contracting 
drone companies to carry out site activities, 60% of the respon-
dents replied that they would prefer to train employees within 
the company as “only a site employee will know what he or she 
requires, as would the rest of the construction professionals; 
also to subcontract is just an additional cost that should be 
avoided”. However, 40% of the respondents replied that they 
would rather subcontract drone companies as it would “save 
money, time and the cost of obtaining a drone licence, as well as 
training employees”.

Some of the concerns raised about drone usage were as 
follows:

 N There is a possibility that there would be misuse of drones on 
site by staff who are not qualified to use drones.

 N The safety of workers may be at risk as drones are airborne 
and could fall from above due to a malfunction as the battery 
life of a drone is very limited.

When asked whether they would use drones on their next project, 
80% of the participants suggested that they would, with one 
respondent stating that “it will be a time saver and will allow 
construction professionals to focus on perfecting the project”.

CONCLUSION AND RECOMMENDATIONS
The purpose of this article was to determine the uses and percep-
tion of drones in the construction industry. The results from 
the data collected indicated that the respondents were not fully 
aware of the capabilities of drones, but were in favour of the use 
of drones and would like to use them in future projects. Although 
drones are not used frequently in the construction industry, the 
respondents gave mostly positive feedback on the impact drones 

When asked about the implications of using drones, the 
majority of the respondents felt that cost was a factor 

which would prevent companies from using drones.
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could have on the construction sector. Drones can therefore 
assist the South African construction industry to become 
more technologically advanced, as we are currently not up to 
standard compared with other countries. 

REFERENCES
Ayemba, D 2018. Utilising drone technology in construction. 

Construction Review Online. Available at: https://www.
constructionreviewonline.com [accessed on 8/04/2018].

Catterall, O 2016. Drones in construction: Benefits and risks. Available 
at: https://www.labcwarranty.co.uk/blog/flying-high-the-
benefits-and-risks-of-using-drones-in-construction/ [accessed 
on 10 April 2018].

Corrigan, F 2018. How do drones work and what is drone technology? 
Available at: https://www.dronezon.com/learn-about-drones-
quadcopters/what-is-drone-technology-or-how-does-
dronetechnology-work [accessed on 2 February 2018].

Devries, M 2015. Risk or reward? Using drones on your construction 
project. Best practices, claims and disputes, technology. Available 
at: https://www.bestpracticesconstructionlaw.com/2015/10/
articles/technology/risk-or-reward-using-drones-on-your-
construction-project [accessed on 12 April 2018].

DroneGuru 2017. What is a drone? What you need to know! Available 
at: http://www.droneguru.net/what-is-a-drone [accessed on 25 
June 2018].

FullDrone 2016. The pros and cons of drones. Available at: https://
www.fulldrone.com/pros-and-cons-of-drones [accessed on 15 
April 2018].

Grind Drones 2017. Advantages and disadvantages of drone 
technology. Drones and UAV information. Available at: https://
www.grinddrone.com/drone-features/advantages-and-
disadvantagesdrone [accessed on 16 April 2018].

Janssen, S 2015. Assessing the perception of drones in the construction 
industry. Bachelor Thesis. University of Twente, Netherlands. 
Available at: https://www.essay.utwente.nl/68985/1/Janssen-
Simon.pdf.

Kespry 2017. Biggest uses of drones in construction. Available at: 
https://www.kespry.com/blog/the-6-biggest-uses-of-drone-
data-in-construction [accessed on 6/04/2018]

Ly, L 2017. Benefits of using drones for construction projects. USCAD. 
Available at: https://www.uscad.com/blog/3-benefits-drones-
construction-projects [accessed on 7 April 2018].

Molla, D 2015. How every stage of a building project can benefit from 
drone technology. Available at: https://www.bdcnetwork.com 
[accessed on 6 April 2018].

Pritchard, L 2015. Pointer Avionics SkyHunter. Available at: http://
www.skyhunter406.com [accessed on 14 April 2018].

Rodriguez, J 2017. Learn how UAVs are being used in construction 
projects. The Balance – Small Businesses. Available at: https://
www.thebalancesmb.com/how-drones-could-change-the-
construction-industry-845041 [accessed on 8 April 2018].

Read & Digest 2018. Aerial assassins: Drones. Available at: https://www.
readanddigest.com/what-is-a-drone [accessed on 25 June 2018].

Shore, A 2015. How the construction industry is leveraging drones to 
improve BIM output. Available at: https://www.dronegenuity.
com/construction-drones-bim-software [accessed on 15 April 
2018].

Tatum, M C & Liu, J 2017. Unmanned aircraft system application in 
construction. Procedia Engineering, 196: 167–175.

/MapeiZA /Mapei South Africa

Follow us on:

@MapeiZA

LEVEL

4
BBE- EB

https://www.constructionreviewonline.com
https://www.constructionreviewonline.com
https://www.labcwarranty.co.uk/blog/flying-high-the-benefits-and-risks-of-using-drones-in-construction/
https://www.labcwarranty.co.uk/blog/flying-high-the-benefits-and-risks-of-using-drones-in-construction/
https://www.dronezon.com/learn-about-drones-quadcopters/what-is-drone-technology-or-how-does-dronetechnology-work
https://www.dronezon.com/learn-about-drones-quadcopters/what-is-drone-technology-or-how-does-dronetechnology-work
https://www.dronezon.com/learn-about-drones-quadcopters/what-is-drone-technology-or-how-does-dronetechnology-work
https://www.bestpracticesconstructionlaw.com/2015/10/articles/technology/risk-or-reward-using-drones-on-your-construction-project
https://www.bestpracticesconstructionlaw.com/2015/10/articles/technology/risk-or-reward-using-drones-on-your-construction-project
https://www.bestpracticesconstructionlaw.com/2015/10/articles/technology/risk-or-reward-using-drones-on-your-construction-project
http://www.droneguru.net/what-is-a-drone
https://www.fulldrone.com/pros-and-cons-of-drones
https://www.fulldrone.com/pros-and-cons-of-drones
https://www.grinddrone.com/drone-features/advantages-and-disadvantagesdrone
https://www.grinddrone.com/drone-features/advantages-and-disadvantagesdrone
https://www.grinddrone.com/drone-features/advantages-and-disadvantagesdrone
https://www.essay.utwente.nl/68985/1/Janssen-Simon.pdf
https://www.essay.utwente.nl/68985/1/Janssen-Simon.pdf
https://www.kespry.com/blog/the-6-biggest-uses-of-drone-data-in-construction
https://www.kespry.com/blog/the-6-biggest-uses-of-drone-data-in-construction
https://www.uscad.com/blog/3-benefits-drones-construction-projects
https://www.uscad.com/blog/3-benefits-drones-construction-projects
https://www.bdcnetwork.com
http://www.skyhunter406.com
http://www.skyhunter406.com
https://www.thebalancesmb.com/how-drones-could-change-the-construction-industry-845041
https://www.thebalancesmb.com/how-drones-could-change-the-construction-industry-845041
https://www.thebalancesmb.com/how-drones-could-change-the-construction-industry-845041
https://www.readanddigest.com/what-is-a-drone
https://www.readanddigest.com/what-is-a-drone
https://www.dronegenuity.com/construction-drones-bim-software
https://www.dronegenuity.com/construction-drones-bim-software
http://www.mapei.co.za


28 July 2019 Civil Engineering

INTRODUCTION
Anchor fastener technologies have de-
veloped significantly over the last couple 
of years. As a result of new technologies 
(especially for post-installed anchor 
fasteners) that address construction chal-
lenges such as safety and productivity, a 
large market for these fixings has devel-
oped. This is also true for South Africa. 
Unfortunately, South Africa lags behind 
other countries in providing national 
design standards for the safe design of 
these fixings. This has led to structural 
engineers relying more and more on the 
suppliers and manufacturers of these fix-
ings to assist with the design component.

There are various guidelines that 
provide regulations for designing struc-
tural fasteners in concrete and other 
base materials. The American Concrete 
Institute (ACI) Standard ACI-318, 
Building Code Requirements for Structural 
Concrete, as well as Eurocode 2, Design 
of Concrete Structures, Part 4: Design 
of Fastenings for use in Concrete, are 
among the best known and most widely 
used codes when it comes to fastener 
design in concrete. The Southern African 
Institute of Steel Construction (SAISC) 
also provides guidelines for designing 
structural fastenings in concrete in its 

structural connection design publication 
(SAISC 2012). The SAISC guidelines are 
conservative assumptions predominantly 
derived from ACI 318.

All the design provisions detailed 
in the abovementioned codes provide 
calculations for forces on the anchors 
based on a linear elastic theory. This 
assumes that the base plate is sufficiently 
rigid to transfer the internal forces to the 
fasteners in a linear elastic manner. In 
other words, the base plate remains flat 
(without deformation) when subjected 
to a bending moment as shown in 
Figures 1(a) and 1(b). In contrast to this, a 
flexible base plate will have a shorter lever 
arm and higher anchor forces, as well as 
increased concrete compression below the 
base plate.

WHAT IS “SUFFICIENTLY RIGID”?
The guidelines mentioned above do not 
provide enough information on how a 
sufficiently rigid base plate should be 
achieved. Some research has been done 
to determine what design measures 
would provide sufficient rigidity, but in 
a recent article in a structural journal 
(Fitz, Appl & Geibig 2018), the authors 
reviewed this research and concluded 
that there is no uniform and binding 
guideline on how sufficient rigidity 
should be achieved. Within the current 
local South African framework and 
guidelines, the responsibility falls on 
the “competent person” to ensure the 
validity of this “rigid base plate” assump-
tion through a rational design method, 
as outlined in the National Building 
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Figure 1  The illustration on the left illustrates the general assumption that the base plate 
behaves in a rigid manner compared with the illustration on the right, which shows 
the effect of a decreased lever arm because of a flexible base plate
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Regulations (Keuter 2008), as well as their 
application (SABS 2008).

BASE PLATE DESIGN PROCEDURE
The first step in base plate design is to 
define the area of the required base plate 
as a function of the axial load and the 
compressive strength of the concrete. 
The next step is to calculate the internal 
bending moments of the base plate and 
the loads acting on the fasteners, as well 
as to verify the bearing capacity based on 
the size of the base plate. The required 
thickness of the base plate can then be 
determined as a function of the internal 
bending moments, the forces acting on 
the fasteners and the steel grade. It is 
important to note that this approach uses 
a linear analysis in the calculation which 
therefore assumes a rigid base plate. The 
component missing from this method is 
determining whether the rigid assumption 
is valid. The process of how to do this, 
however, is not clearly defined.

FASTENER DESIGN REGULATIONS
Both ACI-318 and Eurocode 2, Part 4, 
require verifications in different pos-
sible failure modes. The tension load 
verifications include the following: steel 
failure, concrete cone failure, pull-out 
failure, combined pull-out and concrete 
cone failure, concrete spitting failure, 
as well as blow-out failure. The shear 
load verifications require the following 
failure verifications: steel failure, concrete 
pry-out failure and concrete edge failure. 
There is also a requirement to verify the 
interaction between tension and shear, in 
case the tension and shear forces act on 
the connection simultaneously. As one can 
see, most of the verification requirements 
for possible failure modes are based on the 
failure of the concrete and not of the steel 
fastener itself.

The Eurocode 2, Part 4, method 
is also sometimes referred to as the 
Concrete Capacity Method (CC Method). 
Both ACI-318 and Eurocode 2, Part 4, 
require these checks for cast-in as well as 
post-installed fasteners. In order to verify 
thoroughly the resistance of fasteners 

according to these guidelines, software 
packages are often preferred. Many 
software packages that perform these 
calculations are readily available, and 
some of them include what is referred 
to as “base plate calculations”. It is very 
important to analyse what is performed 
by these software packages when it comes 
to base plate design, as well as base plate 
and fastener interaction. It is important 
to note that anchor or fastener design 
software does not perform a base plate 
design in the context of a normal column 
base plate design. Most anchor design 
software packages utilise the dimensions 
of the base plate in combination with 
the moments and loads acting on the 
connection to determine the resultant 
tensile and shear forces. The base plate is 
assumed to be rigid so that linear elastic 
analyses and load distribution can be 
done to check the forces acting on each 
fastener. The resistance of each fastener 
is then calculated in accordance with the 
failure modes verification in the above-
mentioned regulations. No check is done 
to verify whether the rigid base plate 
assumption is valid. Both regulations 
(ACI-318 and EC2, Part 4) consider only 
parameters relevant to a rigid fixture 
assumption. This is especially important 
to note since both regulations provide 
guidelines on how eccentricity modifica-
tion factors should be applied. Tension 
eccentricity parameters are calculated 
if the resultant tension load is eccentric 
with respect to the anchors in tension. If 
the base plate ends up not being rigid, the 
loads calculated to act on each fastener 
might be un-conservative.

EFFECT OF INSUFFICIENT RIGIDITY
The question might be asked whether 
this theoretical problem occurs in 
practice and whether it has practical 
implications. Figure 2 shows an analysis 
done on a typical moment-resisting 
connection – the base connection of 
a structural warehouse. The analysis 
compared the effects of a rigid base plate 
(left) versus a flexible base plate (right). 
The analysis investigating the validity of 

Tension eccentricity parameters are calculated if the resultant tension 
load is eccentric with respect to the anchors in tension. If the base plate 
ends up not being rigid, the loads calculated to act on each fastener 
might be un-conservative.
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what would have been the assumption 
if the above-mentioned procedure had 
been followed (namely that the base plate 
is rigid) confirmed the rigid assumption 
to be invalid, suggesting that several 
components related to the design of this 
connection require closer consideration. 
Some of these components include large 
increases in the forces on the fasteners, 
deformation of the base plate, and an 
increase in pressure under the base of the 
base plate.

ALTERNATIVE APPROACH
It is evident that an alternative, holistic 
approach is required when it comes to 
base plate and anchor fastener design. 
To assess the rigidity of the base plate 
accurately, all the various components of 
the connections need to be considered, 
including the welds, the steel profile, 
the stiffeners, the fasteners and the 
concrete. Realistic assumptions about the 

load deformation behaviour of all these 
individual components are required, while 
also taking equilibrium and compatibility 
conditions into account. This is now pos-
sible with Hilti’s new Profis Engineering 
Software (Hilti 2019), which uses a 
component-based finite element analysis 
model that verifies all the different 
elements of the structural connection 
individually. Anchor loads are first cal-
culated according to a linear elastic load 
distribution that assumes the base plate to 
be rigid. They are then calculated on the 
basis of realistic assumptions about the 
load displacements of the anchors through 
the finite element analysis module, also 
considering equilibrium and compatibility 
conditions. The loads calculated in each 
method are then compared and the actual 
rigidity of the base plate and the effect 
thereof can then be seen. The larger the 
difference in load values between the two 
methods, the more flexible the base plate.

The software gives the designer 
various options that can be used to affect 
the rigidity and, in turn, the forces on the 
fasteners. These include increasing the 
size of the profile to reduce the bending 
moment on the plate or adding welded 
stiffener between the profile and the plate. 
An anchor fastener with a decreased stiff-
ness will also affect the rigidity of the base 
plate. This provides the designer with the 
option of checking a direct interaction 
effect between the base plate and the 
anchor, and vice versa.

CONCLUSIONS
Research has indicated that the rigidity of 
the base plate can have a significant effect 
on a design and needs to be considered 
when designing a structural base plate con-
nection. However, no clear and uniform 
method of how rigidity of the base plate 
should be considered is available. This is 
especially tricky when fasteners are de-
signed in conjunction with the base plate. 
Hilti’s new Profis Engineering Software ad-
dresses this problem with its new advanced 
base plate module. This will also increase 
the efficiency and safety aspect for the 
designer, since both the anchor fasteners 
and the steel components of the connec-
tions will be designed simultaneously. To 
provide full transparency on this design 
approach, Hilti will be offering software 
licences from 1 July 2019, combined with 
accredited CPD training. 
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The software gives the designer various options that can be used to 
affect the rigidity and, in turn, the forces on the fasteners. These include 
increasing the size of the profile to reduce the bending moment on the 

plate or adding welded stiffener between the profile and the plate.

Figure 2  An analysis done using Hilti’s Profis engineering suite to analyse the forces in a 
base plate (left) that is assumed to act in a rigid manner compared with a realistic 
assumption of how the base plate would actually behave and what effect that 
would have on the anchor forces and on the base plate deformation
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INTRODUCTION
Construction projects are complicated 
and involve a complex interaction 
between operational components such 
as labour, materials and equipment, all of 
which need to function at an optimum 
level for a successful project outcome 
(Alvanchi 2011). Public and private 
building construction projects are seldom 
completed on time, within the estimated 
cost, at an approved quality, and to 
correct physical specifications (Ogunde 
et al 2017), despite the vast amount 
of documented knowledge in project 
management.

Some 20 years ago Akintoye and 
Macleod (1997) maintained that construc-
tion risk is generally perceived as events 
that influence the project objectives of 
project cost, time and quality, and that the 
risk management was based mainly on 
intuition, judgement and the experience of 
the professional team. Formal risk analysis 
and management techniques were seldom 

used because of lack of knowledge and 
many uncertainties about the use of formal 
risk analysis techniques. It seems as if not 
much has changed, as McConnell (2018) 
recently reported that project managers 
base their assumptions and plans on pre-
vious projects – and then they fail.

In project management, software pack-
ages such as MS Project are usually used 
to manage all the data needed to develop 
a project schedule and then monitor 
the progress of the project. Gentner and 
Stevens (2014) note that duration fore-
casting of activities is often based on the 
project manager’s intuition – a mere guess. 
Experience shapes one’s mental models and 
this becomes part of the intuition used to 
predict future project performance. These 
guesstimates are not always built from a 
realistic, informed platform that considers 
external factors such as construction 
risks (PMI 2017). This problem is of great 
concern, as the Standish Group (2015) 
assessed more than 50 000 construction 
projects and found that less than 29% of 
them were successful.

One way to ensure that estimated 
activity durations take construction risks 
into account, is to use a conceptual model 
that includes risk parameters, and then 
to simulate the project model to obtain a 
distribution of results, among which will 
be expected project duration.

In this article we illustrate how risks 
can be incorporated into activity dura-
tion estimation, and then illustrate how 

simulation was used on a number of com-
pleted projects to obtain much-improved 
expected project completion times.

RISK ESTIMATION
The preparation of a Work Breakdown 
Structure (WBS) is an important step in 
managing and mastering the inherent 
complexity of a construction project. 
It involves the decomposition of major 
project deliverables into smaller, more 
manageable components with sufficient 
detail to support the development of 
project activities (PMI 2004). An effective 
and accurate WBS with accurate dura-
tions assigned to the activities at all levels 
can be imported into a schedule program 
such as MS Project to estimate the project 
duration.

Instead of using a single duration 
estimate for an activity, PERT analysis 
(Program Evaluation Review Technique, 
developed in the 1950s) requires the 
user to define the minimum, most likely 
and maximum durations of activities. In 
this way risk is taken into account and 
the entire project duration becomes a 
probability distribution of the expected 
duration (Vanhoucke 2013).

Risk management in construction is 
designed to plan, monitor and control 
those measures needed to prevent expo-
sure to risk. To do this, it is necessary to 
identify the hazard, assess the extent of 
the risk, provide measures to control the 
risk and manage any residual risks.

Yang et al (2013) identify 12 risk con-
straints that cause projects to fail or cause 
them to overrun the initial estimated dura-
tion. These can be summarised as follows:

 N Causes of delayed start to project:
 N Change order risk: Extra works that 

could not have been provided for 
during tender
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 N Delayed construction site hand-
over: Client/stakeholder/consultant; 
late handover of physical site

 N Public resistance: Public/private/
residence or workforce

 N Changes in government regula-
tions: BEE (major contributor/
preferential procurement)

 N Causes of extended durations to 
activities:

 N Change in site conditions: 
Unidentified/unforeseen 
circumstances

 N Change in scope of work: Changed 
approaches / extra works that could 
not have been provided for during 
tender

 N Weather
 N Shortages of materials: 

Importation/specialised equip-
ment/plant and tools

 N Financial difficulties of contract: 
Contractor, subcontractor, client or 
governing body

 N Delayed inspection and acceptance: 
Professional team

 N Inadequate construction ap-
proaches/methods: Professional 
team/construction team

 N Poor site management: Professional 
team/construction team

These risks have to be accounted for in 
the project plan by making them explicit.

A risk register assists a manager to 
prioritise a project’s risks during the 
planning phases of the project. Once 
risks have been identified, they can be 
plotted in a risk matrix to identify possible 
duration increases on the project. Table 1 

Table 1 Risk matrix for general risk management

 likelihood
Consequence level 

insignificant Minor Moderate Major Catastrophic

Almost certain Medium Medium High Extreme Extreme

Likely Low Medium High Extreme Extreme

Unlikely Low Low Medium High Extreme

Rare Very low Low Medium High High

Very rare Very low Very low Low Medium High

Extremely rare Very low Very low Low Medium High

http://www.ccssa.com
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is an example of a risk matrix template 
that can be used for any industry (Kobo 
2016: 13).

Happold (2018) warns that risk 
registers are only as good as the risk 
identification process, and that they do 
not necessarily take into account the 
integrated effect of all the risks. But by 
starting with a risk register, at least rec-
ognition is given to the inherent risks and 
their possible consequences. When this is 
combined with the risk categories identi-
fied by Yang et al (2013), then project risks 
can be made explicit.

The risk register can be used to esti-
mate maximum durations for activities 
based on the consequence and likelihood 
levels of perceived risks. These estimates 
can then be used in the simulation of the 
duration of a project.

SIMULATION
Current research indicates that only a 
small number of practitioners have applied 
simulation technology to construction 
processes (Abbasian-Hosseini et al 2014). 
Computer-aided simulation has proved to 
be one of the most powerful techniques for 

modelling uncertainties, but its application 
in the construction industry is still very 
limited (Marzouk et al 2007). The reason 
generally given for its limited application 
is the difficulty of learning simulation 
language and applying it in the industry 
(Ailland et al 2010). However, simulation 
modelling is used extensively as a decision-
making support tool in the operational and 
manufacturing industries. Despite many 
similarities between the manufacturing 
and construction industries, simulation 
has not been popular with construction 
industry managers.

Risk simulation tools have become 
much simpler to use, and there is no need 
to learn any programming language. 
In addition, one of the commercial 
risk simulation products, @Risk from 
Palisade Corporation (Palisade 2019), is 
an Excel add-in which adds an additional 

Happold (2018) warns that risk registers are only as good as the risk 
identification process, and that they do not necessarily take into account 

the integrated effect of all the risks. But by starting with a risk register, at least 
recognition is given to the inherent risks and their possible consequences.

Figure 1 The @Risk ribbon in excel, indicating the Ms Project import function
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ribbon for simulation in Excel. It includes 
pre-programmed tools that enable the 
importation of an MS Project plan into 
MS Excel and then performs the risk 
simulation in Excel. This was the method 
used for the analyses in this article.

APPLICATION
To illustrate the usefulness of simula-
tion in construction project planning, 
three historic projects were used. The 
three sample projects were managed by 
different project managers, each with 
different methods and construction 
sequences used in composing the original 
master plans. The value of each of the 
projects was more than R50 million and 
the nature of the projects was also suffi-
ciently different to ensure a variety in the 
application. The case projects were:

 N Case project 1: Construction and 
upgrading of a new medical facility, 
including frail care units, assisted 
living and a rehabilitation centre.

 N Case project 2: Upgrading of an 
existing bulk sewer line from 450 mm 
diameter to 900 mm diameter over 
a 1.75 km span, crossing two minor 
roads and one major road and various 
civil services.

 N Case project 3: Constructing and 
upgrading three major wastewater 
treatment works, including new civil 
infrastructure, building infrastructure, 
major earthworks, pipelines and roads.

The initial MS Project concept plans for 
the projects were retrieved from archives. 
All changes in the scope of work that were 
introduced during the construction phase 
were retrieved via a final MS Project revi-
sion and included. All of these plans were 
based on the single duration estimates de-
veloped by the original project managers.

To be able to evaluate the risks 
involved, the original MS Project plans 

were edited to make provision for the 12 
risk categories as identified by Yang et al 
(2013), where they had not been included, 
or existing activities were classified. In 
addition, a risk register based on Table 1 
was drawn up, indicating the maximum 
number of days of extension due to the 
perceived risk levels for the activities in 
the project, as illustrated in Table 2.

Based on the risk classification, a max-
imum duration was estimated by adding 
the increase in duration as listed in Table 2 
to the original duration estimate of the 
project manager. The minimum duration 
was estimated at 80% of the original dura-
tion estimate of the project manager, while 
the original estimate was used as the most 
likely duration. The PERT-distribution in 
@Risk was used to simulate the durations. 
The project duration was set as the output 

of the simulation. The simulations were 
run for 1 000 iterations.

The simulation yields detailed dura-
tion estimates for the entire project, from 
which various statistics may be gleaned. 
A typical output graph is depicted in 
Figure 2, the probability distribution for 
the duration of Case project 1.

The distribution of the project duration 
gives a good idea of the cumulative risk in 
the project by observing the range and shape 
of the distribution. @Risk also allows quick 
access to any percentile or a duration associ-
ated with a percentile. More detailed results 
for the three cases are shown in Table 3.

From the results in Table 3 it can be 
seen that in all three cases the projects 
had major time overruns. By adding the 
duration in the risk analysis explicitly and 
simulating the results, the duration of the 

Table 2 Increase in activity duration in days as a consequence of risk level

 likelihood of time 
overrun

Consequence level

insignificant Minor Moderate Major Catastrophic

Almost certain 6 12 18 24 30

Likely 5 10 15 20 25

Unlikely 4 8 12 16 20

Rare 3 6 9 12 15

Very rare 2 4 6 8 10

Extremely rare 1 2 3 4 5
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Figure 2 Probability distribution of the duration of Case project 1
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projects can be estimated far better. In 
determining the most likely completion 
duration for a project, it is likely that the 
project manager will consider a small 
margin of risk to be assumed by the 
contractor. If one assumes that to be 5%, 
then in both Cases 2 and 3 the simulated 
durations are accurate. In Case 1 there 
were more delays than even estimated 
using the simulated approach, but even in 
that case the project duration associated 
a 95% certainty of completion (244 days), 
which is considerably better than the 
initial estimate of 161 days.

From the simulation results one can 
also obtain information about the relative 
riskiness of the projects – the 5% coef-
ficient of variation for Case 1 is higher 
than the 3.1% for Case 2, indicating higher 
relative riskiness. In addition, one can 
also obtain information about the prime 
drivers of the risk by generating a tornado 
graph as depicted in Figure 3 for Case 1.

The tornado graph in Figure 3 depicts 
the range of project durations due to the 
duration of each activity listed, ranging 
from the minimum to the maximum dura-
tion, while other durations are kept at their 
expected values. This is but a small sample 
of possible outputs available in @Risk.

CONCLUSION
Many projects fail to meet the expected 
completion time, and this is frequently due 
to the nature of project activity duration 
estimation in the planning phase of the 
project and the ignoring of possible risks. In 
this article we have demonstrated how a risk 
register can be drawn up for the activities of 
a project, and how this can then be used as 
input to a risk analysis on a project’s comple-
tion time. Thereafter it is a fairly simple 

matter to simulate the project using @Risk 
to obtain a detailed probability distribution 
of the project duration, which can then be 
used for project duration estimation. The 
case examples demonstrated that improved 
estimates for the project durations were pos-
sible, and that these were much closer to the 
realised project durations.

It is not possible to foresee all possible 
risks that could be encountered on the 
execution of a project. However, use of a 
risk register assists in assessing the risks, 
based on the likelihood of an impact. Of 

course, such a risk register needs to be 
updated to account for the likelihoods and 
consequences for every specific project. 
This is probably best done by a project 
manager with some experience in the 
particular domain.
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Table 3 Duration of case projects in days

Case 1 Case 2 Case 3

Original estimated duration 161 333 241

Actual duration 285 418 329

Simulated results 

Minimum duration 190 365 278

Mean duration 224 408 310

Maximum duration 268 451 356

Standard deviation of duration 11.1 12.5 12.0

Coefficient of variation 5.0% 3.1% 3.9%

90% certainty duration 239 434 325

95% certainty duration 244 438 329

Final duration results 

Initial estimate as % of final duration 56.5% 79.7% 73.3%

Simulated result (95% certainty) as % of final duration 85.6% 104.8% 100.0%

It is not possible to foresee all 
possible risks that could be 

encountered on the execution 
of a project. However, use of a 
risk register assists in assessing 

the risks, based on the likelihood 
of an impact. Of course, such 

a risk register needs to be 
updated to account for the 

likelihoods and consequences 
for every specific project.

Figure 3 Tornado graph of project duration for Case 1
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analysis. Palisade made a copy of @Risk 
available for the simulations carried out in 
the analysis. 

REFERENCES
Abbasian-Hosseini, S A, Nikakhtar, A & 

Ghoddousi, P 2014. Verification of lean 
construction benefits through simulation 
modelling: A case study of bricklaying 
process. KSCE Journal of Civil Engineering, 
18(5): 1248–1260.

Ailland, K, Bargstadt, H J & Hollemann, S 2010. 
Construction process simulation in bridge 
building based on significant day to day data. 
Proceedings, Winter Simulation Conference, 
5–8 December, Baltimore: IEEE Press.

Akintoye, S A & Macleod, M J 1997. Risk 
analysis and management in construction. 
International Journal of Project 
Management, 15(1): 31–38.

Alvanchi, A 2011. Incorporating the effects 
of complex dynamic interactions in the 
construction decision making process. PhD 
Thesis. University of Alberta, Edmonton, 
Canada. Available at: https://era.library.
ualberta.ca/items/d4545f30-4aa7-4397-
9323-958437ae8205/view/094edffa-26e6- 

4f39-b4e1-97739216086c/Alvanchi_Amin_
Fall-202011.pdf.

Gentner, D & Stevens, L A 2014. Mental Models. 
New York: Bolt Beranek and Newman.

Happold, B 2018. Risk register for building 
design and construction. Designing 
Buildings Wiki, 14 June, 62–67. Available 
at: https://www.designingbuildings.
co.uk/wiki/Risk_register_for_building_
design_and_construction.

Kobo, F N 2011. HSRC risk management 
framework. Risk management methodology. 
Pretoria: Human Sciences Research 
Council. Available at: http://www.hsrc.
ac.za/uploads/pageContent/3411/
HSRC%20ERM%20Strategy%20
Volume%20I%20-%20Methodology.pdf.

Marzouk, M, Ibrahim, B & Moheeb, E 2007. 
Application of lean principles to design 
processes in construction consultancy 
firms. International Journal of Construction 
Supply Chain Management, 1(1): 43–55.

McConnell, P 2018. Operational risk: A 
forgotten case study. Journal of Operational 
Risk, 13(3): 47–76.

Ogunde, A O, Olaolu, O, Afolabi, A, Owolabi, J 
& Ojelabi, R 2017. Challenges confronting 

construction project management systems 
for sustainable construction in developing 
countries. Journal of Building Performance, 
8(1): 23–29.

Palisade 2019. Monte Carlo simulation. Tools 
and techniques for project management. 
Available at: http://www.palisade.com/
risk/monte_carlo_simulation.asp.

PMI (Project Management Institute) 2004. 
Project Management Body of Knowledge, 
3rd ed. Drexell Hill, PA: Project 
Management Institute.

PMI (Project Management Institute) 2017. What 
is project management? Available at: https://
www.pmi.org/about/learn-about-pmi/
what-is-project-management.

Standish Group 2015. Chaos report 2015. 
Available at: https://www.infoq.com/
articles/standish-chaos-2015.

Vanhoucke, M 2013. Project Management with 
Dynamic Scheduling Baseline Scheduling, 
Risk Analysis and Project Control. Berlin: 
Springer, 13–33.

Yang, J B, Chu, M Y & Huang, K M 2013. An 
empirical study of schedule delay causes 
based on Taiwan’s litigation cases. Project 
Management Journal, 44(3): 21–31.

RANGE   KEMACH JCB

STRENGTH AND
DURABILITY

Genuine parts

24/7/365 Service

Top Build Quality

 High Performance

Low Running Costs

Various confi guration 
options available

Best Business Decision

JOHANNESBURG: 011 826 6710
MIDDELBURG:  013 244 1839
PRETORIA: 012 548 2956
BLOEMFONTEIN: 051 432 3978

DURBAN: 031 700 8278
RICHARDS BAY: 035 751 2718
CAPE TOWN: 021 949 7442
PORT-ELIZABETH:  041 453 1819

EAST-LONDON: 043 732 1902
GEORGE:  044 878 0366
MTHATHA: 047 531 1688

CONTACT YOUR NEAREST BRANCH TODAY:

https://era.library.ualberta.ca/items/d4545f30-4aa7-4397-9323-958437ae8205/view/094edffa-26e6-%0A4f39-b4e1-97739216086c/Alvanchi_Amin_Fall-202011.pdf
https://era.library.ualberta.ca/items/d4545f30-4aa7-4397-9323-958437ae8205/view/094edffa-26e6-%0A4f39-b4e1-97739216086c/Alvanchi_Amin_Fall-202011.pdf
https://era.library.ualberta.ca/items/d4545f30-4aa7-4397-9323-958437ae8205/view/094edffa-26e6-%0A4f39-b4e1-97739216086c/Alvanchi_Amin_Fall-202011.pdf
https://era.library.ualberta.ca/items/d4545f30-4aa7-4397-9323-958437ae8205/view/094edffa-26e6-%0A4f39-b4e1-97739216086c/Alvanchi_Amin_Fall-202011.pdf
https://era.library.ualberta.ca/items/d4545f30-4aa7-4397-9323-958437ae8205/view/094edffa-26e6-%0A4f39-b4e1-97739216086c/Alvanchi_Amin_Fall-202011.pdf
https://www.designingbuildings.co.uk/wiki/Risk_register_for_building_design_and_construction
https://www.designingbuildings.co.uk/wiki/Risk_register_for_building_design_and_construction
https://www.designingbuildings.co.uk/wiki/Risk_register_for_building_design_and_construction
http://www.hsrc.ac.za/uploads/pageContent/3411/HSRC%2520ERM%2520Strategy%2520Volume%2520I%2520-%2520Methodology.pdf
http://www.hsrc.ac.za/uploads/pageContent/3411/HSRC%2520ERM%2520Strategy%2520Volume%2520I%2520-%2520Methodology.pdf
http://www.hsrc.ac.za/uploads/pageContent/3411/HSRC%2520ERM%2520Strategy%2520Volume%2520I%2520-%2520Methodology.pdf
http://www.hsrc.ac.za/uploads/pageContent/3411/HSRC%2520ERM%2520Strategy%2520Volume%2520I%2520-%2520Methodology.pdf
http://www.palisade.com/risk/monte_carlo_simulation.asp
http://www.palisade.com/risk/monte_carlo_simulation.asp
https://www.pmi.org/about/learn-about-pmi/what-is-project-management
https://www.pmi.org/about/learn-about-pmi/what-is-project-management
https://www.pmi.org/about/learn-about-pmi/what-is-project-management
https://www.infoq.com/articles/standish-chaos-2015
https://www.infoq.com/articles/standish-chaos-2015
http://www.kemachjcb.co.za


38 July 2019 Civil Engineering

THE PROJECT CHARTER
All projects are conceived with a specific 
objective in mind. When the final product 
is not delivered, the search for someone 
to blame starts. The execution of various 
endeavours has followed some sort of 
process over the years, but was without 
a “name” until the mid-1970s when 
the discipline of project management 
was formalised.

Regardless of the complexity of a 
project, the client must be involved 
from conception to “trading” in a new or 
refurbished facility. Assuming the com-
mercial criteria have been broadly agreed, 
without a carefully considered project 
charter (often referred to as “the brief”) 
any project is doomed to failure. Based 
on the method put forward in this article 
the project risks can be continuously 
identified, evaluated and dealt with on a 
factual basis in the context of the project. 
Sir Michael Latham’s dictum is that 
“Risk is of course endemic in all forms of 
construction work”. It can be managed, 
minimised, shared, transferred, or ac-
cepted. The fact that it cannot be ignored 
is often quoted and is as relevant today as 
in 1994 (Latham, M 1994. Constructing 
the Team [known as The Latham Report]. 
London: HMSO, p 15).

The project should be conceived 
holistically as if the final product was 
already in use in order to consider in as 
much detail as possible the operations 

of the facility, with the purpose of 
identifying possible omissions that could 
require changes to the defined scope of 
the works which, inevitably, will result in 
additional expense, delays and probably 
compromises in quality. The trick is to 
differentiate between what is essential 
and what is nice to have! Thus, items 
excluded from the brief should be clearly 
described in the project documentation. 
The requirement for a comprehensive 
brief is even more stringent for a design-
and-build option or a turnkey option 

where the opportunities to influence the 
final product after appointment of the 
contractor and/or during the execution 
phase are almost nil.

When the brief is compiled, the ap-
propriate quality for this project must be 
specified using, where available, national 
or international standards to be achieved. 
Other performance criteria and the 
method of assessing compliance with such 
specifications must be defined; without 
these the contractual obligations cannot 
be enforced.

Uwe Putlitz Pr Arch, Pr CPM, FRICS
Independent Dispute Avoidance Agent
Building Strategy
bsn@buildstrat.co.za

Successful project management 
depends on team work
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 Fundemental risks War damage, nuclear pollution and supersonic bangs
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Figure 1  Contract options (source: Clamp, H 1993. The Shorter Forms of Building Contract, 
3rd ed. Hoboken, NJ: Blackwell scientific, p 82, Figure 4)
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THE PROJECT TEAM
Every project is unique. The project 
team must include people with the skills 
required for this particular project and 
must be appointed as early as possible to 
avoid the identification of key require-
ments at a late stage. Such considerations 
must include:

 N All components of a project and the 
incorporation thereof in the project 
charter must be identified.

 N How is this facility to be built?
 N The involvement of project stake-

holders may determine the location of 
the project and its execution.

 N Stakeholder management has become 
a critical aspect of any project. This 
includes staff, suppliers, clients, the 
local community, and possibly the 
industry of which the project is a part.

 N Changes in technology that could 
influence the viability of this project 
must be considered.

 N Some projects can only proceed once 
other work has been completed. If this 
is the case, what enabling works are 
required? Who pays? How long will 
such work take?

 N Often neglected is consultation with 
people who maintain plant and other 
facilities who may have a vast amount 
of experience and knowledge that may 
be of considerable value in any new 
work.

 N Compliance with statutory and 
environmental criteria is obviously not 
negotiable. However, obtaining some 
approvals can be very time-consuming 
and expensive, and failure to do so 
may scuttle a project.

 N Is a conventional client-commissioned 
design with the appointment of a 
separate contractor appropriate, or 
can collaboration with one or more 
contractors be considered before the 
design and the method of construction 
are finalised? This could lead to solu-
tions less likely to have been consid-
ered in the traditional design stages.

 N What are the advantages of a design-and-
build option agreed with the contractor?

 N What are the advantages of a turnkey 
option for a contractor who has par-
ticular design-manufacture-commis-
sioning skills? If such advantages are 
identified, this may apply to the project 
as a whole or to a portion of the project.

 N Is a design-build-operate option by a 
contractor appropriate for this project?

 N The more responsibility given to the 
contractor, generally the higher the 
price will be to cover the possible risks. 
This decision will determine the ap-
propriate method of procurement and 
the use of standard-form contracts (or 
perhaps bespoke contracts) to be used.

 N Adhering to the recognised project 
management methodology should 
reduce the risk of legal disputes, so a 
contingency plan should be prepared.

STANDARD-FORM CONTRACT
Where a standard-form contract (SFC) 
is used, this regulates the relationship 
between the client and the contractor. 
The advantage of using one of the readily 
available SFCs is that the content is gener-
ally well understood by all users, including 
the possible advantages or disadvantages 
to either party. The use of an SFC also 
provides a contract management tool by 
listing the respective obligations of the 
parties and the procedures to be followed 
during the execution of the works, or 
where either party does not honour its 
responsibilities. SFCs are periodically 
reviewed by the publishers to recognise 
changes in the construction industry, in 
the business environment or where case 
law has resulted in a different interpreta-
tion of the wording used in an SFC.

The advantage of a bespoke contract is 
that it is drafted to suit the unique require-
ments of a particular project. While it is 
likely to include wording similar to that 
used in an SFC, the combination of writing 
style, the choice of words and the manner 
in which the obligations and responsibili-
ties are addressed, or omitted, may not be 
clear, resulting in a mis-appreciation of the 
allocation of contractual risks.

A separate professional service contract 
describes the relationship between the 
client and the project manager, who may 
have a background as a design professional 
or be a person who has acquired such skills 
or qualifications. The relationship between 
and the respective roles of the project 
manager, the client and the contractor, 
and their respective agents, must be clearly 
described to separate legal accountability 
from functional responsibility.

THE CONTRACTOR
The contractor, in simple terms, does as he 
is told in accordance with specifications and 
drawings to illustrate the numerous aspects 
of a project. Success depends largely on the 
experience and skill of the contractor’s team 
and other specialist contractors. These two 
sentences certainly do not do justice to the 
technical skills and resources contractors 
must have to execute the temporary and 
permanent works, and the business acumen 
they need to survive in a highly competitive 
business and socio-economic environment.

THE PROJECT MANAGER
The extent of the project manager’s role 
must be carefully defined. One project 
manager may operate at an executive level, 
including the six works stages, without 
dealing with the day-to-day minutiae, 
whereas another project manager may be 
hands-on to make a project happen on 
site. These roles require different skills, as 
they do in contracting. Some people are 
better at the macro level, others thrive on 
dealing with fine details and finishes. The 
project manager is probably best placed to 
prevent common mistakes such as:

 N Not allowing enough time and money 
for the inception stages of a project to 

Where a standard-form contract (SFC) is used, this regulates the relationship 
between the client and the contractor. The advantage of using one of the 
readily available SFCs is that the content is generally well understood by all 
users, including the possible advantages or disadvantages to either party.

The advantage of a bespoke contract is that it is drafted to suit the 
unique requirements of a particular project. While it is likely to include 
wording similar to that used in an SFC, the combination of writing 
style, the choice of words and the manner in which the obligations 
and responsibilities are addressed, or omitted, may not be clear, 
resulting in a mis-appreciation of the allocation of contractual risks.
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be brainstormed to identify essential 
and desirable components, and the 
consequences of including or omitting 
such items. A change in scope after 
the second stage, or the third stage at 
the latest, will invariably result in ad-
ditional costs and possible delays.

 N Not exploring alternative design 
solutions or construction techniques, 
possibly with the early involvement of 
contractors, which may result in losing 
unexpected advantages of saving time 
and/or money.

 N Not reviewing progress during each of 
the six project stages, not only at the 
completion of a work stage (these provide 

a natural “hold point” or “gateway” to 
assess the viability of the project), before 
authorising the project team to proceed 
to the next stage, or to instruct essential 
adjustments to the project parameters. 
In the extreme scenario, abortion of the 
project may even be required, for which a 
contingency plan should be prepared.

METHODS OF COMMUNICATION 
AND DOCUMENTATION
Two further intertwined concepts must 
be agreed at the inception of a project 
between the project manager, the client 
and the construction team, namely the 
method and means of communication, 

and the production and circulation of 
the project documentation. This leads to 
the principle of dispute avoidance which 
should be the primary objective in any 
project. When things go wrong, evidence 
is required in the form of accessible con-
temporary records of such events and the 
possible instruction of remedial action. All 
SFCs refer to time periods within which 
events must be communicated, and some 
even describe the titles to be used for such 
correspondence. Sadly, even the party “in 
the right” may lose the argument if no sub-
stantiating information can be provided. 
Generally, successful projects are managed 
by following a strict communication 
protocol in accordance with the delegated 
authority of all role players, and the way 
in which communications are formalised, 
issued and filed for easy retrieval.

THE CLIENT
Clearly, the client must be readily acces-
sible to the project team throughout the 
project life cycle, to deal promptly with 
queries and to make decisions that cannot 
be delegated to the project manager. 

Two further intertwined concepts must be agreed at the inception of a 
project between the project manager, the client and the construction team, 

namely the method and means of communication, and the production and 
circulation of the project documentation. This leads to the principle of dispute 

avoidance which should be the primary objective in any project. When 
things go wrong, evidence is required in the form of accessible contemporary 

records of such events and the possible instruction of remedial action.
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SUBSTANTIAL BENEFITS AND COST SAVINGS 
OF CONCRETE ROADS
Concrete pavements offer substantial environmental, economic 
and social benefits, and are the sustainable solution to the road 
networks of all African countries.

Provided they are built by skilled personnel, concrete roads 
are the natural choice for developing countries’ projects where 
performance, value, longevity, social responsibility and concern 
for the environment are paramount.

In addition to a service life that normally exceeds 30 years, 
concrete pavements require relatively little maintenance and 
repair, and result in long-term savings in raw materials, transport 
and energy. The reduction in traffic delays caused by roadworks 
also cuts fuel consumption and exhaust gas emissions. Among 
the many other benefits of concrete roads are:

 N Safety: Surface texturing of concrete pavement can improve 
water run-off so that traffic on wet roads does not cause 
splash, spray and skidding. The light colour of concrete pave-
ments deflects light from vehicles and street lights, improving 
night-time visibility, while effecting energy and materials sav-
ings by requiring fewer street lights per kilometre of road.

 N Heat retention: Concrete roads reflect sunlight which helps 
to mitigate the ‘heat island’ effect. Research shows that black 
surfaces exposed to sunlight can become 21°C hotter than 
reflective white surfaces. This heats up the air around roads, 
contributing to increased temperatures in surrounding build-
ings, necessitating greater use of air-conditioning, energy 
consumption and electricity demand.

 N Labour-intensive construction: In countries where un-
employment is a major burden on the economy, the manual 
aspects of the construction of concrete roads can be carried 
out by members of the local community after on-site training. 
Their newly acquired skills can thereafter be utilised in other 
sectors of civil engineering.

As for the allegations that concrete roads are noisy, a five-year 
Canadian study showed that concrete roads were only 2 to 4 

decibels louder than asphalt (a conversation registers 60–70 
decibels and a whisper 20 decibels). So, in view of the many other 
benefits of concrete roads, this is a minor and really irrelevant 
factor.

The Concrete Institute’s School of Concrete Technology, 
in collaboration with the SA Road Federation, offers a special 
training course, Concrete Road Design and Construction. The 
TCI Information Centre, which can be accessed free of charge, 
also houses a vast amount of literature on the subject.

Bryan Perrie Pr Eng
Managing Director

The Concrete Institute
bryanp@theconcreteinstitute.org.za

Information and advice  
from The Concrete Institute

A concrete road under construction
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THE POTENTIAL AND CHALLENGES OF 
ROLLER-COMPACTED CONCRETE
There is increasing global interest in roller-compacted concrete 
(RCC), which is a zero-slump concrete that is transported, 
spread and compacted using large earthmoving plant. Because 
of the need for high-capacity plant and equipment for RCC, it 
is most suited for use in large-scale construction and for mass 
concrete works.

Since the early 1980s, RCC has gained general acceptance 
as an appropriate material and method for the construction of 
dams, and hundreds of large RCC dams have been completed 
worldwide. It has also been used successfully for pavement con-
struction in many overseas countries, such as Canada, the USA 
and Spain.

During its early development, RCC was perceived as a low-
quality, low-strength mass material. However, it has since become 
possible to produce a wide range of concrete qualities by roller 
compaction, with the most common product being a dense, high-
quality and relatively high-strength concrete.

RCC for dams
RCC for dams is generally a relatively low-strength concrete 
similar in strength to the concrete used in mass concrete dams. 
Experience and testing have demonstrated that the properties 
of hardened RCC are similar to those of conventional mass 
concrete. Differences are more apparent in the fresh state – in 
RCC these relate primarily to lower water and cement contents 
and a higher aggregate content. Differences in the hardened 
concrete include:

 N The volume change of RCC after set is reduced as a result of 
less drying shrinkage (due to less water in the mix), less heat of 
hydration (because of the lower cement content) and a lower 
effective long-term temperature reduction.

 N Creep is reduced as a result of the lower total paste content, 
lower thermal stresses and an early capacity to carry low levels 
of compressive stress.

 N Higher densities are achieved due to the use of continuously 
graded aggregates and tighter control on aggregate shape. 
Consequently, the total aggregate content is increased.

RCC for pavements
Roller-compacted concrete pavements (RCCPs) have not been 
widely used in South Africa. There have been some test sections, 
predominantly in the 1980s and 1990s, which were assessed using 
a Heavy Vehicle Simulator, and RCCP did prove effective enough 
to have been used in a number of low-volume road and industrial 
projects around the country.

So, what are roller-compacted concrete pavements? RCCPs 
have similar strength properties to and consist of the same 
basic ingredients as conventional concrete pavements, but have 
different mix proportions. These strengths are generally signifi-
cantly higher than those for RCC used in dam construction. Fresh 
RCCP is stiffer than typical zero-slump conventional concrete. 
RCCP is typically placed with an asphalt-type paver equipped 
with a high-density screed, followed by a combination of passes 
with rollers for compaction. RCCP is constructed without forms, 
dowels or reinforcing steel. Joint sawing is not required, but, when 
specified, cuts are spaced further apart than with conventional 
concrete pavements. RCC pavements can and have been con-
structed by labour-intensive methods for low-volume roads.

With well-graded aggregates, adequate cement content and 
dense compaction, RCCP can achieve strength properties equal 
to those of conventional concrete. Achieving a dense product is 
key to the good performance of RCCP.

The primary benefit of roller-compacted concrete pavements 
is that they can be constructed more quickly and cost-effectively 
than conventional concrete pavements and some multiple-lift 
asphalt pavements. The actual cost saving depends on the vol-
umes and complexity of paving. Other benefits include:

 N The lower paste content results in lower shrinkage and 
reduced cracking.

 N RCCP can be designed to have high flexural, compressive 
and shear strengths, allowing heavy repetitive loads without 
failure, and to withstand highly concentrated loads.

 N Its low permeability gives good durability and resistance to 
chemical attack.

 N Costs related to joint maintenance can be eliminated or 
reduced.

 N It shows good abrasion resistance under heavy traffic.

Left: Roller‑compacted concrete pavements are typically placed with an asphalt‑type paver 
equipped with a high‑density screed, followed by a combination of passes with rollers for compaction; 

the photo shows RCC work being done at Fort Carson, a Us Army Corps mountain post in Colorado
Right: Roller‑compacted concrete pavements are ideally suited for the provision of local community streets
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 N Layer placements as thick as 250 mm are possible in a single 
lift, depending on the mix and equipment used.

However, there are some limitations and challenges to using 
RCCP. These include:

 N A lack of smoothness and profile which may not be suitable 
for high-speed traffic. This can be addressed by diamond-
grinding or a thin asphalt surfacing which, however, adds to 
the cost.

 N Multiple lifts must be carefully planned to ensure a delay of 
less than an hour between lifts.

 N Pavement edges are difficult to compact adequately.
 N Placing RCCP in hot weather requires extra protection and 

vigilance to minimise water loss due to evaporation.
RCC pavements are generally used for:

 N Ports, intermodal facilities and heavy industrial facilities, light 
industrial areas, airport maintenance areas and parking lots 
(unsurfaced RCCP is not recommended for aircraft traffic due 
to possible dislodging of loose aggregate particles).

 N Major arterials, often with a diamond-ground surface or thin 
asphalt surfacing in areas of higher speed.

 N Low-volume rural roads.
 N Local community streets.
 N Widening of existing roads or provision of surfaced shoulders.

VITAL FACTORS TO CONSIDER FOR COLD 
WEATHER CONCRETING
With the current colder weather, concrete producers – despite 
South Africa’s relatively mild winters – sometimes have to con-
tend with the challenge of concreting in cold weather, especially 
in mountainous regions.

Weather in the concrete industry is regarded as cold 
when the ambient temperature falls below 5°C. This does not 
generally happen during the day in most parts of South Africa, 
which means that expensive preventative measures, such as the 
heating of aggregates, are seldom necessary.

The effect of concrete freezing at early ages depends on 
whether the concrete has set, and what strength the concrete 
had attained when freezing took place. If concrete that has not 
yet set is allowed to freeze, an increase in the overall volume of 
the concrete occurs due to the expansion of water, especially 
in the capillary pores. When thawing takes place, the concrete 
will set with an enlarged volume of pores, which will reduce 
strength and durability.

If freezing takes place after the concrete has set, but before 
it has gained sufficient strength (about 3 to 5 MPa), expansion 
associated with the formation of ice will cause disruption of the 
microstructure and irreparable loss of strength and durability.

When the concrete has achieved a compressive strength of 
at least 3 to 5 MPa, it can resist a freezing cycle without damage, 
because it has a higher resistance to the pressure of ice and be-
cause a large part of the mixing water either will have combined 
with the cement or will be located in gel pores and therefore be 
unable to freeze.

Consideration should be given to the following when con-
creting in cold weather:

 N Cement type: Because of their slower setting and rate of 
strength gain, the use of highly extended cements or the par-
tial replacement of CEM I cement with significant amounts of 
either ground-granulated blast furnace slap (GGBS) or fly ash 

(FA) is not recommended. It may be advantageous to use CEM I 
42, 5R or 52.5N cement in preference to 42.5 N or 32.5 cements.

 N Aggregate protection: Water in aggregate may be prevented 
from freezing by covering stockpiles with tarpaulins. If aggre-
gates are likely to become frozen or contain ice and snow, they 
may have to be heated with steam injection or hot-air blowers. 
When steam heating is used, adequate draining must be 
provided. Typically, the aggregate should be heated to between 
10 and 20°C.

 N Lagging of water pipes: All water pipes must be adequately 
lagged to prevent supply pipes from freezing, or even bursting.

 N Heating the mixing water: The most common and easiest 
way to heat concrete is to heat the mixing water, but care must 
be taken not to exceed 60 to 70°C. At higher temperatures, 
flash setting of the cement and reduced workability may 
occur.

 N Batching and mixing: Adequate protection must be given to 
the batching and mixing plant as the concrete temperature 
can drop significantly if the equipment is very cold.

 N Concrete temperature: The minimum concrete temperature 
as mixed should be higher in colder conditions, but may 
be reduced for concrete placed in larger sections. For air 
temperatures between –18 and 0°C, recommended concrete 
temperatures vary between 7 and 18°C.

 N Transporting and placing: As significant heat losses occur 
during these processes, they must be carried out quickly. 
Unless the concrete is adequately protected, methods of trans-
port such as conveyors and chutes are not recommended.

http://www.aspasa.co.za
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The main requirement in cold weather concreting is to prevent 
heat loss of the freshly placed concrete. So, under no circum-
stances should water-curing methods be used. Heat may be 
retained by using insulated forms, covering exposed surfaces with 
insulating materials, or erecting covers with internal heating. 
Combustion-type heating under covers should be avoided.

Formwork and props must be left in place longer than for 
normal weather, and pedestrian and vehicular traffic will also 
have to be kept off slabs for longer than usual.

PRECAUTIONS TO REDUCE HEALTH RISKS 
IN CONCRETE WORK
As with many other materials, there are potential risks involved 
in handling or working with Portland cement or mixes made 
using Portland cement. Guidance is needed on how to avoid the 
effects of unprotected exposure.

The composition of Portland cement is such that, when dry 
cement is exposed to water, a chemical reaction (hydration) takes 
place, releasing a very strongly alkaline (and caustic) fluid. Since 
this can cause alkali burns, safety measures should be observed. 
Appropriate precautions are advised to prevent tissue damage 
when handling fresh mixes containing water and Portland cement.

Cement dust, dusts from handling aggregates and from cut-
ting concrete are easily inhaled. Prolonged or regular exposure to 
these dusts should be avoided.

Portland cement is a complex combination of compounds that 
includes minute quantities of trace elements. Although South 
African cements typically contain less than two parts per million 
of hexavalent chromium (widely regarded as a safe level), the 
chromium may serve as an aggravating factor in cases of expo-
sure to alkaline fluids. There have been some reports of allergic 
dermatitis after exposure to these fluids.

When fresh concrete or its bleed water comes into contact 
with human skin, the alkalis react with the oils and fats in the 
skin, as well as the proteins in the skin itself, causing tissue 
damage. Other organic tissue (e.g. mucous membranes) can also 
be attacked by strong alkalis, leading to burns that can sometimes 
be severe, and users should try to avoid all unnecessary contact 
with these fluids. Where such contact is unavoidable, suitable 
precautions should be taken.

Roughness and dryness of the hands after working with 
concrete is a typical consequence of loss of these oils and fats. 
More prolonged exposure could result in contact dermatitis. It 
is possible that the effects of trace elements may aggravate the 
condition and lead to an allergic dermatitis. To safeguard against 
accidental exposure, appropriate protective equipment is strongly 
recommended.

Impermeable gauntlet-type rubber gloves and high-length 
rubber boots should be worn to prevent direct contact with the 
skin. Trousers should overlap the boots rather than be tucked 
into them. Hydrophobic alkali-resistant barrier creams should be 

applied to the hands and any areas of skin likely to be in contact 
with fresh concrete. Ordinary barrier creams are likely to be 
inadequate.

These precautions may be ineffective if the skin itself is not 
clean and free of concrete residue. Even a tiny trace of cement 
dust remaining in contact with wet skin will raise the pH signifi-
cantly. For this reason, some authorities recommend the use of 
disposable gloves and discourage reusable gloves.

Regularly wash (at least daily) protective clothing and keep it 
clean and free of concrete. Also wash any areas that have been 
accidentally splashed with wet concrete as soon as possible, using 
large quantities of clean water. Ensure that normal and protective 
clothing does not become soaked with wet concrete or concrete 
fluids, as this could result in exposure over an extended period, 
resulting in tissue damage.

Cement is an abrasive fine powder, and when handled some 
dust may become suspended in the air in the working area. Users 
should avoid inhaling cement dust as this may cause irritation 
of the nose and throat. Cement dust may also cause irritation of 
the eyes. This will occur because of the chemical reaction of the 
suspended dust with the moist mucous membranes. Airborne 
cement dust should be kept to a minimum to avoid these prob-
lems. Should this be impractical, then the use of goggles and dust 
masks is strongly recommended.

Many of the aggregates used in concrete have high silica 
contents. The fine silica dusts created when crushing or handling 
these aggregates could cause lung problems, and precautions 
should be observed to avoid breathing in such dusts.

Dust from demolishing or cutting hardened concrete may 
contain un-hydrated cement and could cause respiratory prob-
lems as outlined above. In addition, if the coarse or fine aggregate 
used in making the concrete contains crystalline silica, then 
inhalation of these fine silica particles could expose workers to 
the risk of developing silicosis. A concerted effort should be made 
to avoid generating such dusts. If this is not possible, the use of 
suitable respiratory protective equipment is recommended.

Site workers should also not kneel on fresh concrete during 
placing, compacting and finishing operations. If kneeling is 
unavoidable, thick waterproof kneepads should be worn, and a 
kneeling board should be used to prevent the pads from sinking 
into the fresh concrete. In severe cases of alkali burns, a medical 
practitioner should be consulted as soon as possible. 

Unprotected exposure to cement can be harmful, hence 
impermeable gauntlet‑type rubber gloves and high‑length rubber 
boots should be worn to prevent direct contact with the skin

Site workers should also not kneel on fresh concrete 
during placing, compacting and finishing operations. 
If kneeling is unavoidable, thick waterproof kneepads 

should be worn, and a kneeling board should be used 
to prevent the pads from sinking into the fresh concrete. 



The 2019 Fulton Awards
This article summarises the 2019 winners of the prestigious Fulton Awards (often dubbed the 
‘Oscars’ of the concrete industry), which are made every second year by the Concrete Society of 
Southern Africa to recognise innovation and design excellence in the use of concrete. We hope 
our readers will enjoy recognising the particular projects that they might have been involved in. 
Please also see the box below for a list of the projects that received commendations.

MAPUTO–KATEMBE BRIDGE 
AND NORTH LINK ROADS
The Bay of Maputo has always separated 
the city of Maputo from the south bank 
village of Katembe, and the development of 
the entire area south of Maputo has conse-
quently been severely delayed. The solution 
was to construct a 680 m long suspension 
bridge over the bay, as well as all the ap-
proach roads and interlinking bridges.

Concrete, all site-batched, of the 
highest quality was used. In total, 
340 000 m³ of highly durable concrete 
was cast, and the stringent quality control 
system required testing of over 51 000 
compression cubes, with durability 
indexes being tested in South Africa.

Many aspects of the bridge pushed 
design and concrete capabilities to the 
limit, notably the pylons and bases, the 
cable anchors, and the balanced cantilever 
spans that were curved in plan.

This is truly a landmark project that 
will set a new benchmark for concrete 
on the African continent, and hence 
it is a worthy winner of the Fulton 
Award in the “Infrastructure more than 
R100M” Category.

Maputo–Katembe Bridge & north link roads – Winner: infrastructure more than r100M Category

Location Maputo and Katembe (Moçambique)

Submitted by Gauff GmbH & Co Engineering KG

Client Empresa de Desenvolvimento de Maputo SUL; E.P. (EDMS)

Main Contractor China Road and Bridge Corporation

Suppliers CM Cimentos de Moçambique; Ulula Ash

The Maputo‑Katembe Bridge is truly a land‑
mark project setting a new benchmark 

for concrete on the African continent

infrastructure more than r100M
Kathu Solar Park, Northern Cape

Grayston Pedestrian Bridge, Sandton

infrastructure up to r100M eThekwini Municipality M25-C9 Underpass

Buildings more than three Storeys
236 Buitengracht Street, Cape Town

Water City – New HO for Water & Sanitation, City of Cape Town

Buildings up to three Storeys 37 Commerce Crescent, Johannesburg

Architectural Concrete Origins Centre Rock Art Gallery, Johannesburg

innovation in Concrete Projects N17-1 Regent’s Park Pedestrian Bridge, Gauteng
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Commended Projects per Category
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BATTERY PARK, V&A 
WATERFRONT, CAPE TOWN
Battery Park, at the entrance way to 
the V&A Waterfront in Cape Town, 
incorporates a park and piazza, a con-
cealed multi-level parking facility, and 
new pedestrian routes. The site is also 
archaeologically important, as it contains 
the remnants of one of the city’s oldest 
structures, the Amsterdam Battery.

A large part of Battery Park’s design 
concept was manifested in the connection 
between the park and canal levels, and 
bringing them closer to one another. The 
park level gradually lowers towards the 
canal edge to provide a closer connection to 
the piazza, and in turn, the piazza gradually 
steps down towards the canal. The vision 
was to create scale between the two levels 
and provide visual cues to visitors, offering 
a glimpse of the park while they meander 
along the canal edge. This was also achieved 
by means of various soft and hard land-
scaping elements, such as a central concrete 
staircase leading from the piazza to the 

Battery Park, v&A Waterfront, Cape town – Winner: Buildings more than three Storeys Category

Location Cape Town (Western Cape)

Submitted by dhk Architects

Client V&A Waterfront Holdings

Principal Agent Igual Project Managers

Main Contractor Group Five

Specialist Subcontractors Concrete Units; California Skateparks, KTW

Suppliers Megamix; Chryso SA; Ciolli Readymix

NEW ARCH BRIDGE OVER 
THE OLIFANTS RIVER
The N7 runs northwards from Cape Town 
along the West Coast of South Africa to 
the border of Namibia. The route provides 
a very important economic link between 
Cape Town and Namibia and is also an 
important tourist route, especially during 
the Namaqualand flower season. The South 
African National Roads Agency Limited 
(SANRAL) identified the need for a major 
upgrade of this important route and identi-
fied a number of projects to this effect.

The new Olifants River Bridge is part of 
the works for the upgrading of the N7 from 
a single carriageway to a dual carriageway, 
in the vicinity of the Olifants River, 
about 280 km north of Cape Town. The 
new bridge is approximately 166 m long, 
including a 93 m long arch.

The Olifants River Bridge uses the ancient 
structural form of an arch in an innovative 
way, giving an aesthetically pleasing modern 
version of the arch form. The deck profile is 
constant along the full length of the bridge, 
and the twin columns and arch result in a less 
bulky and more open structure. It has some 
unique design features and construction 
techniques which make this bridge a testa-
ment to excellence in the use of concrete.

This is therefore a worthy winner of the 
Fulton Award in the “Infrastructure up to 
R100M” Category.

new Arch Bridge over the Olifants river – Winner: infrastructure up to r100M Category

Location Western Cape

Submitted by Aurecon South Africa & Stefanutti Stocks Coastal, a division of Stefanutti Stocks

Client SANRAL

Principal Agent Aurecon South Africa

Main Contractor Stefanutti Stocks Coastal, a division of Stefanutti Stocks

Suppliers Lafarge Industries SA

The Olifants River Bridge, approximately 280 km north 
of Cape Town, is an aesthetically pleasing modern 

version of the ancient structural arch form

Battery Park, at the V&A waterfront in Cape Town, displays the amazing versatility of concrete, 
and shows off exceptionally detailed and finished concrete elements
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park, sloping and folding walls, and plants to 
draw the eye to the raised park above.

The inventive use of different concrete 
elements is notable, including the inter-
pretation pavilion which features a total 
of 123 precast panels, concrete treads, 
seats and park benches, and the skate park 
which was constructed by hand-packing 
90 m3 of concrete. The concrete elements 
are all of very high quality. This project 
displays the amazing versatility of con-
crete and shows off exceptionally detailed 
and finished concrete elements.

This is therefore a worthy winner of 
the Fulton Award in the “Buildings more 
than Three Storeys” Category.

90A BELLAMONT
90A Bellamont is a unique four-villa enclave 
located on a prime coastal site in Umdloti, 
north of Durban, set on the elevated crest 
of a dense subtropical forested dune. The 
slope of the coastal dune site presented the 
opportunity to create two sets of linked 
villas, one on the upper zone of the site and 
the other on a lower platform on the fringe 
of the forest. The upper villas overlook the 
lower ones and this sectional arrangement 
maintains and protects the outlook and 
privacy of all indoor spaces, verandas and 
outdoor courtyards. The composition ex-
hibits a boldly legible, but not overpowering, 
architectural expression allowing the forms 
to blend into the verdant environs.

Architecturally, the villas exhibit a con-
textual response and crafted aesthetic, with 
wide roof overhangs and extensive glazing 
characterising the composition. Strong 
linear forms imbue the architecture with a 
unique and dramatic quality. Materials were 
carefully selected to be tough to withstand 
the location’s coastal conditions and to im-
part a raw and unassuming finish. The villa 
structures of crafted off-shutter concrete 
overtly display extensive and cantilevered 
roofs. Thin-edged verandas and angled 
blade walls deploying raw concrete frame 
each villa to create perceptible individual 
identity and to promote privacy.

The form and siting of the four residen-
tial buildings are generated from the sloped 
site’s sectional development and the pre-
vailing coastal climate, and are intended 
to maximise views of the Indian Ocean. 
The large 3.5 m cantilever roof overhangs, 
which provide shading and rain protection, 
as well as the unfettered interior/exterior 
spatial connections, necessitating long 
clear spans of nearly 10 m, maximise the 

potential of off-shutter concrete as both a 
primary finish and a structural material. 
This has resulted in elegant and contem-
porary architecturally sculpted concrete 
forms. Well crafted, the concrete consist-
ently displays highly refined off-steel 
architectural concrete surface finishes, 
whether as structural elements, walls, thin 
roof elements or as polished floor surfaces.

This project is a worthy winner of 
the Fulton Award in the “Buildings up to 
Three Storeys” Category.

HOUSE LA LUCIA
The house is a traditional open veranda 
“concrete box”, facing only the sea to 

ensure privacy. Service core areas are 
inserted as “boxes” into the open-plan 
arrangement, separating public from 
private spaces, with upper and lower levels 
operating independently. Founding the 
structure on a primary dune required 
continuous-flight auger reinforced con-
crete grout piles.

The structural system consists of a 
reinforced 30 MPa concrete framework 
with precise in-situ cast roof slabs, walls 
and floors. Close attention was paid to 
surface details to ensure concrete finishes 
of an extremely high standard.

A large 16 m clear span opening and a 
cantilever of 6 m required detailed design 

90A Bellamont – Winner: Buildings up to three Storeys Category

Location Umdloti (KwaZulu-Natal)

Submitted by Elphick Proome Architects

Principal Agent Elphick Proome Architects

Main Contractor Stefcon Projects

Specialist Subcontractor C.G.S

Structural Engineer Martin and Associates

Suppliers Peri Framework Scaffolding Engineering; C.G.S

house la lucia – Winner: Architectural Concrete Category

Submitted by Designworkshop

Client The African Sky Trust

Principal Agent Designworkshop

Engineer Young + Satharia

Main Contractor Capston Construction

Specialist Subcontractor A-Light Electrical

Suppliers Form-Scaff; Circle Reinforcing; Lafarge Industries SA (Pty)

Landscape Environmental Studios

The large 3.5 m cantilever roof overhangs of 90A Bellamont (a unique four‑villa enclave located 
in Umdloti, north of Durban) provide shading and rain protection
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attention. Cooling and heating water pipe 
systems complement integrated duct ele-
ments, which facilitate passive energy and air 
flows to ensure constant thermal comfort.

The external finish was conceived as 
a “distressed concrete” finish, purposely 
displaying a honeycombed, pitted 
travertine-like concrete skin. This 70 mm, 
in-situ cast skin required a special con-
crete mix and complex shuttering applied 
to the structural concrete wall behind, 
over insulated bond-breaking layers, and 
with stainless steel mesh reinforcement.

The end result and high standard 
and consistency of concrete achieved 
makes this project a worthy Fulton Award 
winner in the “Architectural Concrete” 
Category.

SAL AND CALDEIRA PHASE 2
The site for the construction of a seven-
storey building along a popular avenue in 
Maputo had a very steep incline and was 
surrounded by existing high-end buildings. 
An innovative method of assisting the lat-
eral support and piling had to be developed, 
not only to address these complications, but 
also to comply with the restrictive land laws 
of Maputo, namely that no anchors may 
protrude into adjacent properties. A wall of 

piles was designed along the three sides of 
the building, which had a steep embank-
ment so as to hold back the soils.

An innovative “top down” construction 
method was used. This entailed installing 
a relatively slender sheet pile wall from the 
platform level, at level –1, all the way down 
to the basement level of the new building, 
level –3. After the sheet pile wall had been 
constructed, the floor slab at level –1 was 
constructed, but leaving a central section 
open for the excavation operation. The 
floor slab provided sufficient support and 
stiffness for the slender sheet pile wall to 
support one storey excavation. The material 
below the floor slab was then excavated to 
level –2. The process was then repeated 
until level –3 was reached.

Work was able to be done both above 
level 1 and below simultaneously, thus 
saving the project at least 1.5 months 
on the programme. This procedure will 
have a big impact on future construction 
in Maputo and in the programming 
of these kinds of buildings in the area. 
Construction costs and time were signifi-
cantly reduced by using this innovative 
and successful construction technique.

This project and its contribution to the 
construction industry is a worthy winner of 

the Fulton Award winner in the “Innovation 
in Concrete Projects” Category.

NORVAL FOUNDATION, 
STEENBERG, CAPE TOWN
Norval Foundation is in the Steenberg 
area on the slopes of the Constantiaberg 
Mountain in Cape Town. This project 
showcases a world-class art and cultural 
centre in an exceptional natural location. 
The building is an impressive blend of 
concrete, glass, steel and timber, with 
concrete being the primary element in both 
the structure and the façade finishes. The 
superstructure is a concrete frame aimed 
at achieving large spans void of internal 
column support in order to maximise 
gallery space. The primary internal and 
external finish is a combination of polished 
concrete, smooth Class 1 precast concrete 
panels and textured precast concrete panels.

The precast panels went through a 
rigorous design process of testing and 
sampling in order to achieve the desired 
finish. A Teflon mould was developed to 
create a horizontal, textured pattern on 

Sal and Caldeira Phase 2 – Winner: innovation in Concrete Projects Category

Location Maputo (Moçambique)

Submitted by SS Construções LDA

Client Hodari Moçambique LDA

Principal Agent Hodari Properties

Main Contractor SS Construções LDA

Specialist Subcontractor Tecnasol

Supplier Nifiquile

The external finish of House La Lucia was conceived as a “distressed concrete” 
finish, purposely displaying a honeycombed, pitted travertine‑like concrete skin

An innovative “top down” construction 
method was used for the sal and Caldeira 
Phase 2 project in Maputo, thereby 
contributing valuable know‑how to the 
construction industry

http://www.technicrete.co.za
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the precast panels. Should the panels be-
come damaged, the mould can be used as 
a repair tool for any future maintenance. 
Externally, the precast concrete is finished 
with a chamfered tartan grid, which 
draws the eye upwards and lengthways, 
and emphasises the scale of the building.

The quality and consistency of both the 
smooth and textured panels used in the 
construction are exceptional. The innovation 
relates to the development of the panels, 
using a rigorous process of testing and sam-
pling to achieve the desired finish, as well as 
to the sensitive and successful blend of in-situ 
and precast concrete. The overall impression 
is a stunningly beautiful building, with excel-
lent use and quality of concrete.

This project is therefore a worthy winner 
of the Fulton Award in the “Innovation in 
Concrete” Category.

info

John Sheath
CEO: CSSA
+27 012 348 5305
ceo@concretesociety.co.za

The Norval Foundation building is an impressive blend 
of concrete, glass, steel and timber, with concrete being 

the primary element in the structure and the façade finishes

norval foundation, Steenberg, Cape town – Winner: innovation in Concrete Category

Location Steenberg (Western Cape)

Submitted by dhk Architects; WBHO Construction & AfriSam (Joint Venture)

Client Village Trust

Principal Agent dhk Architects

Main Contractor WBHO Construction

Specialist Subcontractors WBHO Construction

Supplier AfriSam SA

• Car parks
• Industrial Estates
• Retail Centres
• Pedestrian areas
• Domestic Drives
• Motorways  | Garages
• Service areas

SUITABLE FOR:

APPLICATIONS:
• Tongue & groove
• Standard grey or traffi c calming colours
• Precast
• Various sizes available
• Highest quality

Find our branches at www.technicrete.co.za

paving | mining | masonry | kerbs | erosion protection | retaining walls | drainage 

Technicrete is a subsidiary of ISG, a leading supplier of 
innovative infrastructure products to the construction and 
mining markets in Southern Africa.

http://www.technicrete.co.za
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ASH RESOURCES’ QUALITY AND LOGISTICS SERVED ST HELENA WELL
Once thought of as fascinating and beau-
tiful, but frustratingly remote, the island 
of St Helena has at last opened up to the 
rest of the world with the successful op-
eration of its own airport. Lafarge South 
Africa’s fly ash company, Ash Resources, 
is proud to have played a part in this chal-
lenging construction project.

A mere speck in the southern Atlantic 
Ocean, which acquired fame as the place 
of Napoleon Bonaparte’s exile from 
1815–1821, St Helena is over 2 000 km off 
the coast of Africa – almost halfway to 
South America – and over 1 100 km from 
its nearest neighbour, Ascension Island. 
Until the creation of the airport, goods 
had been transported to the island on the 
vessel RMS St Helena, which took six days 
to travel from Cape Town.

To promote tourism and make the 
island community more self-sustainable, 
the British Government funded the 
construction of an international airport. 
For the concrete works, the main 
contractor awarded Ash Resources the 
contract for the supply of 3 500 tons of 
its classified siliceous fly ash, DuraPozz®. 
Ash Resources was the only supplier 

able to guarantee delivery of a quality 
product that would meet the customer’s 
needs in the required time frame, but the 
tiny island in the middle of the Atlantic 
called for especially innovative logistical 
arrangements.

For St Helena, DuraPozz® contributed 
to designing concrete mixes with 
improved workability that produced the 
dense, durable concrete required in this 
marine environment. It also imparted re-
sistance to sulphate- and chloride-induced 
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A special vessel delivered equipment and containers with 
Ash Resources’ fly ash during construction on st Helena

The runway – key to a new future for st Helena
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corrosion. Another key benefit of the use 
of DuraPozz® in concrete mixes is that it 
helps to control the heat of hydration in 
mass pours.

The bulk of the construction equip-
ment and materials had to be shipped on 
the contractor’s own vessel out of Walvis 
Bay in Namibia, and the remainder sailed 
on the RMS St Helena from Cape Town. 
“The DuraPozz® journey began with Ash 
Resources’ Lethabo plant filling 1.25 ton 
bulk bags and loading them into standard 
20 foot containers, under considerable 
time pressure to meet vessel stack dates,” 
says Andrew McKeen, Infrastructure 
Civil Development Manager for Lafarge 
South Africa.

The Ash Resources’ logistics team 
railed the containers to Cape Town and 
arranged for them to be sent either by 
sea or by road to Walvis Bay in Namibia. 
There, they were loaded onto the purpose-
designed contractor’s vessel, which sailed 
a regular 4 600 km round trip from 
Walvis Bay to St Helena and back on a 
20-day cycle.

As pouring of the airport runway 
gathered momentum, which included an 
8 million m3 fill for the end of the runway 
together with the construction of the 
terminal buildings, it was vital to have 
absolute reliability of material supply.

McKeen commented: “It was a 
privilege for us to be involved in such a 
prestigious project that is changing the 

future for the unique community of St 
Helena through being more accessible to 
the rest of the world.”
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SPECIALISED DEMOLITION 
SERVICES FOR FURNACE 
STRUCTURES
Furnaces in the steelmaking, glass or gen-
eral manufacturing industries have a finite 
lifetime before requiring significant mainte-
nance and repair work. Jet Demolition offers 
a myriad of specialised demolition services 
easily adapted to suit the challenging condi-
tions of a furnace demolition project.

The company owns a variety of spe-
cialised machines and equipment modified 
specifically to work within the confined 
space of a furnace structure. “These special-
ised machines offer us the best chance of 
improving on project schedules, resulting in 
decreased downtime for our clients,” com-
ments Jet Demolition Contracts Manager 
Kate Bester. What makes Jet Demolition’s 

approach unique is the fact that its teams 
can transition seamlessly from stave-jacking 
to lancing and to mechanised removal of 
massive blocks of solidified iron.

More often than not, furnace 
shutdowns are planned over cold winter 
months, and will be on a 24-hour schedule 
so as best to minimise production down-
time. It is thus the strength, commitment 
and discipline of the team that results in a 
highly successful project completed within 
time and without incident. The elements 
that require demolition depend greatly on 
the extent of the maintenance or repair 
work to be undertaken. Smaller, less serious 
shutdowns often require only the burden 
and solidified product from within the 
furnace to be removed, so as to allow for 
localised repairs to the refractory and/or 
insulation lining. Other extensive repairs 
may call for the demolition and removal of 
the refractory lining, sections of the shell-
plate, or even entire furnace structures, to 
facilitate modernised installations.

Usually a selection of different methods 
will come into play, ranging from the 
hydraulic jacking and removal of staves to 
the lancing of solidified iron a few metres 
thick. It is also very common to share a 
working space with other service providers, 
where various contractors are working 
alongside and even above one another. 
Thus it is critical to implement a detailed 
and consistent plan of action, ensuring the 
safety of all persons during large, intricate 
and complicated projects.

Jet Demolition has modified various 
items of plant and equipment, signifi-
cantly reducing their overall size, enabling 
them to fit into and manoeuvre in very 
confined spaces. It also recently lifted 
modified mini-excavators onto engi-
neered scaffolding, enabling it to demolish 
refractory lining at height; this activity 
has historically only ever been done by 
hand at this specific facility.

The company uses specialised lances 
and tubes, affording them a better burn rate 
through solidified iron, and has done metal-
lurgical research into developing unique 
wire-packs suited specifically to the base 
metals within the furnace to be demolished.

Fatigue management and contractor 
integration are the major challenges as-
sociated with work of this nature. Furnace 
shutdowns typically require extended 
working hours under extreme conditions, 
and nearly always involve night-shift 
activities. It is thus critical to ensure that 

DuraPozz® contributed to improved 
workability concrete mixes



the teams are well rested, disciplined, 
experienced and properly looked after 
throughout the project.

Due to the nature of the works, it is 
not uncommon to have a demolition con-
tractor working alongside an installation 
contractor. As a result, it is imperative 
that all programmes are wholly inte-
grated, with every person understanding 
where high-risk activities are being 

executed. In addition, it is inevitable that 
furnace demolition activities will be asso-
ciated with an array of extreme conditions 
and circumstances. These range from 
working in a wet environment during 
quenching and cooling to working in 
an extremely hot environment with re-
stricted visibility during lancing activities.

Just about every element of a furnace 
structure is large and heavy, and has the 

potential to cause harm. Thus it is impera-
tive that there is no slip in focus or atten-
tion throughout all phases of the works.
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RELIABLE REFURBISHMENT 
SYSTEMS FOR KOMATI 
RIVER BRIDGE
SMEC South Africa was appointed by 
Trans African Concessions (TRAC) to 
undertake the detailed inspection, rehabili-
tation design and construction supervision 
of the Komati River Bridge refurbishment 
project. The bridge is situated on the N4 
Toll Route, Section 8 and is an important 
river crossing for freight travelling between 
South Africa and Mozambique.

During a scheduled inspection, a 
number of defects were identified, which 
included locked bearings, shear cracks 
and flexural cracks in the deck beams. 
The shear and flexural cracks were 
believed to have been related to thermal 
loading caused by the locked bearings.

March 2017 saw the start of the 
project where Sika’s specialised products 
were specified by DSC Zendon whom the 
client, TRAC, appointed to complete the 
rehabilitation. Jaun-Roe van Wyk, Sales 
Consultant for Sika South Africa, recom-
mended Sika’s renowned products.

Sikadur-52 ZA was used for crack injec-
tion. This was completed by drilling 6 mm 
holes into the cracks to a depth of 20 mm. 
The injection was by means of copper 
piping used to inject the epoxy into the 
crack which was bonded to the concrete 
with Sikadur-31 DW epoxy mortar. The 
crack was thereafter closed with Sikadur-31 
DW and allowed to cure for 24 hours.

Sikadur-30 was used in conjunction 
with the composite carbon fibre plates 
which were cut to the correct sizes, as 
specified. All areas that had to be strength-
ened were inspected for damages and 
repaired during the concrete preparation 
stage. Any unevenness or protrusions were 
also ground flush in the concrete prepara-
tion stage.

Removal of refractory lining from within the hot‑blast main

Mechanical removal of molten metals from within the furnace
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The product Sikadur-330 was used 
together with the SikaWrap carbon fibre 
fabric. All the areas that were strength-
ened were prepared by means of grinding 
before applying the SikaWrap.

Sikadur-330 was applied as a bedding 
layer onto the clean concrete surface. The 
SikaWrap was then applied onto the wet 
epoxy adhesive and the surface of the cloth 
was rolled with a ribbed roller. This was to 
ensure that all trapped air or bubbles were 
removed from the layered material and that 
the resin was pushed through the cloth. A 
second coat of Sikadur-330 was applied to 
cover the fabric evenly to ensure complete 
wet-out of the SikaWrap.

One of the key challenges during 
this project was that works had to be 

completed under live traffic condi-
tions. Therefore, the N4 had to remain 
open during the rehabilitation process. 
Over and above the traffic conditions, 
cro codiles in the river below posed an 
 additional safety risk, especially during 
the rainy season when flooding was 
an issue.

Regardless of the challenges faced, the 
rehabilitation works were successfully 
completed in six months.
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PEMBA COMMUNITY GETS 
A DUCTILE IRON WATER 
PIPELINE FOR CLEAN WATER
The port city of Pemba in the Cabo 
Delgado Province of Mozambique will be 
receiving a gift of life, with the area soon 
to extend its clean water supply following 
the installation of the 42 km long bulk 
water pipeline which will provide water 
for the city’s growing population. The new 
500 mm diameter ductile iron pipeline 
forms part of a larger project which 
includes new pump stations and expan-
sion of the well field to double the volume 
of water that can be supplied to Pemba. 
The pipeline is due to be completed and 
commissioned in August 2019 following 
12 months of activity on site.

Tshwane-based Nyeleti Consulting 
Engineers is part of an international 
project team entrusted by the Mozambican 
government’s Water Supply Investment 
and Assets Fund (FIPAG) to complete this 
project. Nyeleti’s services included the pre-
liminary and detailed design of the 42 km 
DN500 Ductile Iron Transmission Main. 
Some of the major tasks that have been 
completed include hydraulic and surge 
design of the new transmission main, route 
selection and an external condition assess-
ment of the existing transmission main.

“This project meant that Nyeleti 
had to work with a diverse international 
team that included role players from 
China, Germany, Mozambique and South 
Africa. The team structure has provided 
a wide range of expertise to the project, 
which ensured that a quality end result 
could be achieved and provided a great 
platform for problem solving. With the 
completion of the pipeline in August 2019, 
the supply of clean water to Pemba will 
already be improved. The real benefit will, 
however, come when the pump station 
and borehole expansion projects have also 
been completed,” says Valize Scholtz, an 
Associate Engineer at Nyeleti Consulting.

“Through this project and its inter-
national collaboration, we had the op-
portunity to improve our design expertise 
in many fields, for example surge analysis 
and condition assessment,” says Scholtz.

Pemba is well renowned for being a 
prime destination for water sport and 
diving enthusiasts and has also seen an 

Over and above the live traffic conditions, crocodiles in the river below posed an additional 
safety risk, especially during the rainy season when flooding was an issue

sikawrap was applied onto the wet epoxy adhesive and the surface of the cloth was rolled 
with a ribbed roller to ensure that all trapped air or bubbles were removed 
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increase in migration since the discovery 
of natural gas. This has drastically in-
creased the volume of clean water needed 
by the city.

Scholtz adds that working with an 
international team is a privilege, but has 
its fair share of challenges, such as com-
munication breakdowns, as most of the 
role players are not first-language speakers 
of English. Despite that, the Nyeleti team 
has been able to deliver results and has 
worked closely with the client to ensure 
continual progress.

“We also encountered difficulty to 
determine the best route for the new 42 km 
pipeline, as the road reserve, the position of 
the existing pipeline and houses that were 
constructed too close to the road posed 
challenging constraints,” Scholtz explains.

With several countries in the southern 
African regions still grappling with serious 
water infrastructure challenges, Nyeleti 
foresees its involvement in the region until 
long after the conclusion of the Pemba 
project in August. The Nyeleti team 
involved in this project has a collective 
experience of over 100 years, with some 
members previously involved in projects 
such as the Gezina Bulk Pipeline for the 
City of Tshwane and the Chimoio Water 
Supply Project, also in Mozambique.

“To be able to visit a beautiful city such 
as Pemba and working in rural areas of 

Africa is gratifying. This has been one of 
the longest bulk pipelines we have been in-
volved in, and we consider it a key strategic 
project for positioning ourselves firmly in 
the water market outside South African 
borders. Overcoming challenges to realise 
the opportunity of bringing clean water to 
rural areas makes all the effort worth it in 
the end,” concludes Scholtz.
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AECOM LAUNCHES 30th 
EDITION OF AFRICA PROPERTY 
& CONSTRUCTION COST GUIDE
Infrastructure delivery company AECOM 
has launched its Africa Property & 
Construction Cost Guide 2019/20 in 
conjunction with its strategic partner, the 
Bureau of Economic Research (BER) at the 
University of Stellenbosch.

The Cost Guide forms part of 
AECOM’s commitment to improving 
project delivery by conducting unique 
research into the broader industry. “Our 
goal is to unlock the transformational 
change and innovation required to move 
the industry forward,” Director, PCC 
Africa, Dean Narainsamy comments. “In 
each of the 30 editions, we’ve shared our 
knowledge of Africa’s economy and con-
struction sector, contributing to the wider 
discussion on how to unlock investment 
opportunities across Africa.”

“The most well-read section in all edi-
tions remains the building cost rates for 
South Africa,” says Narainsamy. “Ranging 
from commercial and retail developments, 
to industrial and healthcare facilities, 
we share our insight into the inclusive 
building cost rates per metre squared, 
allowing our clients to quickly estimate 
the building cost of potential assets and 
ultimately its return on investment.”

The Cost Guide notes that there is 
an ever-growing need to finance infra-
structure on the continent. A number 
of countries are now prioritising this, 
following a realisation of the importance 
of industrialisation to not only maintain 
growth in their economies, but also to 

diversify by exporting goods and services. 
This will generate much-needed jobs for 
an increasingly younger population. A 
developing industrial sector on the con-
tinent also requires more infrastructure 
investment, particularly in power, water 
and transportation services, which are 
already over-stretched.

Increased oil prices and the stabilisa-
tion of commodity prices have strength-
ened the forecast for GDP growth on the 
continent, with predictions of collective 
growth of 3% to 4% for 2019/20, and indi-
vidual countries increasing by as much as 
7% to 8%.

Although some growth is evident in 
the construction sector in North Africa, 
this has been restricted to a few countries 
that have stabilised following the Arab 
Spring. In sub-Saharan Africa, there is 
steady growth in the infrastructure and 
construction sectors, as well as in East 
and West Africa.

The Cost Guide concludes that Africa 
continues to grow, with a steady increase 
of larger infrastructure and construction 
projects coming to market that will pro-
vide the opportunities for investment and 
service providers for 2019 and beyond.

AECOM employs 650 people in its 
Africa operations at present, with a pro-
ject presence in over 40 countries. “With 
experienced professionals in multiple 
strategic locations, we understand Africa’s 

Pine Pienaar, CeO of Nyeleti Consulting, and 
Valize scholtz, Associate engineer at Nyeleti, 
on site in Mozambique

AeCOM’s recently launched Africa Property & 
Construction Cost Guide 2019/20
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specific infrastructure needs, as well as 
the challenges inherent in working on our 
wonderfully diverse, vibrant, and complex 
continent,” Narainsamy concludes.
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JG AFRIKA ASSESSES 
NAMIBIA’S EIGHT AIRPORTS
South African consulting engineering 
company, JG Afrika, developed an Airport 
Pavement Management System (APMS) 
for Namibia Airports Company (NAC).

Notably, this is the first comprehensive 
inventory and description of all NAC’s air-
side paved assets, and a step taken towards 
the development of a larger Integrated 
Infrastructure Asset Management System.

Led by Dr Emile Horak, a well-known 
pavement specialist with an extensive 
background in airport infrastructure, 
JG Afrika undertook a visual assessment 
of all eight airports in 2017. The draft 
format of the report, which describes 
the condition of the paved assets, was 
concluded at the end of 2017.

NAC has eight airports under its 
operational control, with Hosea Kutako 
International Airport, situated 48 km 
from the capital, Windhoek, serving as the 
gateway into Namibia. The medium-size 
Eros Airport, located within Windhoek 
city, accommodates smaller aircrafts, and 
regional flights are also undertaken from 
the Walvis Bay International Airport.

Of the other five regional aerodromes, 
only Lüderitz operates successfully as a 
fit-for-purpose airport. The remainder, 
situated at Ondangwa, Katima Mulilo, 
Rundu and Keetmanshoop, were origi-
nally built by the South African military 
under the previous dispensation and are 
now used by the government for com-
mercial purposes. However, the landside 
and airside infrastructure provided by 
military operations are not adequate for 
commercial use, despite low air traffic 
movement and passenger numbers.

For example, ex-military airports 
catered for getting boots on the ground 

rather than for passenger comfort, and 
consequently these airports do not have 
terminal buildings that can be readily 
converted into civilian-friendly facilities.

Exacerbating the situation is the 
significant superfluous capacity regarding 
apron areas, length of runways, extra 
taxiways, and so forth, all of which add to 
the complexity and cost of maintenance.

It is an ongoing challenge for the NAC to 
maintain these ex-military airports as viable 
commercial operations without incurring 
significant upgrading costs, even as they 
face substantial maintenance backlogs.

To this end, JG Afrika produced a 
draft Policy and Management of Airport 
Pavement Maintenance document for 
NAC. In line with international practice, 
the document motivates the acceptance of 
the policy and the continued development 
and use of the APMS.

This is in addition to a minimum 
service level classification in line with 
the Civil Aviation Organisation (ICAO) 
Aerodrome classification system that 
provides trigger values and best practice 
benchmarks for maintenance and 
rehabilitation for the various airports and 
their airside elements.

Dr Horak says that the APMS provides 
NAC with a holistic view of its airside 
infrastructure to better plan and motivate 
maintenance.

“Our report encourages the NAC 
to reduce the maintenance burden by 
bringing airside infrastructure in line 
with the civilian and commercial needs of 
the airport. This would necessitate ‘moth-
balling’ specified airside infrastructure, 

allowing the loss-leader airports to be 
managed more cost effectively.”

He adds that it has become interna-
tional best practice for airport companies 
to develop and maintain APMS to ap-
propriately reflect the full airside asset 
portfolio inventory, current condition 
assessment and projected or modelled 
future deterioration over time.

Worldwide, it is accepted that asset 
management or ‘curator’ authorities need 
to manage their portfolio of both old and 
new physical assets in such a manner that 
they are affordable. Typically, new assets 
cannot simply be acquired while older 
infrastructure is neglected. This approach 
increases the average age of the total 
assets over time and leads to an unafford-
able backlog in maintenance.

Moreover, Dr Horak notes that the 
airside asset condition has a direct 
bearing on airport operational safety. 
Safety guidelines and oversight are 
provided by various international airport 
safety and operational organisations, such 
as the ICAO.

The ICAO, US-based Federal Aviation 
Authority or the National Namibian Civil 
Aviation Authority, often conduct safety 
audits against inventory and condition as-
sessments in the same format as reported 
in a required functional APMS.

The APMS is run using Micro-PAVER 
software, an internationally accepted 
tool for pavement inspection. Notably, it 
features a Geographic Information System 
(GIS) to provide NAC with the exact 
location of every element or sub-element 
of the surfaced areas of the airports. The 

Katima Molilo – potholes at edge of apron 
area between concrete and larger apron
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GIS actually acts as an inventory that 
describes each surface element in exact 
detail regarding size and geo-referencing 
of typically simply defined polygons of 
each element or sub-element. According 
to Dr Horak such a GIS inventory is a 
basic requirement for any type of modern 
road or pavement management system.

The Pavement Condition Index (PCI), 
an internationally-accepted standard, rates 
the condition of the airside infrastructure. 

The ratings range from “satisfactory”, “fair”, 
“poor”, “very poor”, “serious” and “failed”.

Furthermore, the APMS provides 
conceptual cost implications for various 
maintenance scenarios. These include 
preventative and conventional mainte-
nance practices, in addition to repair and 
rehabilitation due to neglect.

The APMS currently uses mainly vi-
sual survey information to produce a PCI 
rating for the entire network, individual 

airports, or their elements, including the 
taxiway, runway and apron.

Various instrument surveys have been 
done on an ad hoc basis in the past or when 
rehabilitation or upgrades are planned to 
add to the full picture of the functional 
as well as structural condition of these 
airports. These surveys incorporate infor-
mation pertaining to surface safety, macro 
texture, skid-resistance and riding quality 
obtained from these instrument surveys. 
A strong recommendation is made in the 
APMS report that instrument surveys are 
to be done at regular intervals once the 
policy and maintenance procedures have 
been confirmed by the NAC.

Horak concludes that the developed 
APMS will assist the NAC in the effective 
and affordable management of its vast 
airport infrastructure.
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Rundu – loose surface in front of the refuelling area
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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 the 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 tenth of these articles on DB 
ethics that we will be reproducing (the first nine articles appeared 
in the August4 and September5 2017, and March6, May7, August8 
and September9 2018, and January/February10, March11 and June12 
2019 editions 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.13

At the end of the June 2019 article the following question was 
posed, which forms the basis of this tenth article by Dr Phillips:

“Assume that you are sitting on a DRB that was not formally set 
up until a year after the Notice to Proceed was issued and work 
began. Also assume that as soon as the work began, the owner 
began complaining to the contractor that there were not enough 
people to execute the work on the project to prevent the con-
tractor from falling behind schedule. Sure enough, the contractor 
did begin falling behind the schedule and the communications 
between the parties became increasingly harsh and hostile. By the 
time of the first DRB meeting, the parties were barely speaking 
and there was a backlog of Notices to File a Claim and Requests 
for Schedule Updates. What should the Board do?”

WHAT SHOULD THE DB DO?14 

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

The question posed for discussion in the previous Forum raises 
several issues with respect to the value of establishing the DRB 

early in the life of the construction project and the destructive 
consequences which are likely to follow. The question sets up 
the scenario where the DRB has not been set up until well after 
the work has begun, and by the time the Board holds its first 
meeting, the relationships on the project have already soured to 
the point where the parties are barely speaking, and a backlog 
of notices to file claims and requests for schedule updates has 
already accumulated.

The current edition of the Foundation’s Practices and Procedures 
Manual devotes several comments to the issue of the most advanta-
geous time to set up a DRB. Section 1.2.1 discusses this issue in some 
detail. “The DRB should be organised after the contract is executed 
and preferably before construction begins. Utilisation of the DRB 
process from the very start of the project maximises its benefits and 
value. Experience has shown that any delay reduces its effectiveness.”

The above section of the Manual underscores the heart of the 
issue in the question posed. Because of the absence of the DRB 
on the project and because a major issue developed soon after 
the notice to proceed, whether the contractor had sufficient per-
sonnel to execute the work, the parties’ relationships were signifi-
cantly adversely affected. Had the DRB been established, both the 
owner and the contractor would have had neutral construction 
experts provide an opinion as to whether there were sufficient 
personnel to stay up to date on the project schedule.

I am confident that many of us have heard both owner and 
contractors proclaim that there is little need for a DRB, or DAB, 
because “we don’t expect there to be any problems on this project”. 
Or how about “we’ve worked together before, we have never had 
any problems”. These are not only famous last words, they also do 
not depict a responsible reflection of the contract documents.

The decision to place a DRB specification on a construction 
contract is based on many factors, including the owner’s previous 
experience with disputes on construction projects and whether 
they have been involved in regular litigation, the personnel that 
will be assigned by the owner to administer the contract, the 
contract documents (including whether the technical specifica-
tions require state-of-the-art methods and/or materials, whether 
the design is exceptionally complex and whether the contract 
requires innovative construction methods), the projected 
contractors who will bid and might be awarded the job, and the 
nature of the work itself (is it exceptionally large and will there be 
milestones and completion dates that will be difficult to meet?). 
See Section 1.4.1 of the DRBF Manual for a complete discussion 

Dispute Boards – Ethics in 
Today’s World of DRBs1 (article 10)

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

D I sPU T e  B OA R Ds



Civil Engineering July 2019 59

of the factors contributing to the predictability of contract dis-
putes and the efficacy of placing a DRB specification on a project.

The point is that the mere action of placing a DRB specifica-
tion on a project’s contract documents indicates that the owner 
has determined that there is some degree of risk on this specific 
project and that a DRB will be an effective conflict resolution tool. 
Moreover, if the contractor bids on the project with a DRB specifica-
tion, he/she is indicating the willingness to participate in the process. 
Accordingly, the unwillingness to meet the requirements of the 
contract’s DRB specifications, in my opinion, is mere foot-dragging 
and contract avoidance that cannot be condoned. It is very rare that 
both parties completely avoid a contract requirement, and the ques-
tion becomes: why should they be able to avoid setting up the DRB? 
The Foundation’s Manual suggests that the DRB be established no 
later than 90 days after the notice to proceed. In the question posed 
for this discussion, the Board did not meet until a year after the work 
began. The question clearly demonstrates the negative impact that 
an absence of a DRB presence can have in just a few months.

What should the Board do in the question posed? I would 
have to say that it should move quickly to establish clear lines of 
communication between the parties and to attempt to repair the 
relationships that appear to be on the verge of breaking down or 
have already broken down. Canon IV of the Code of Ethics pro-
vides that the Board shall conduct hearings and meetings in “an 
expeditious, diligent, orderly and impartial manner”. The Board 
should also encourage the parties to schedule hearings or seek 
advisory opinions on any unresolved notices that have already 
been filed. This approach will send a message to both parties that 
the Board takes its responsibility seriously and that it will be im-
partial in its conduct and consideration of the disputes presented 
to it for an opinion or a recommendation.

Many DRBs on which I have participated schedule that lunch be 
served either during the middle of the day, after a morning meeting 
and before a project site visit, or during the middle of the day during 
a formal hearing. This is one method of building communications 
between the parties. Another might be, in situations where con-
structive communications have broken down completely, to have the 
parties agree, at least for a short term, that the DRB review all of the 
project correspondence to better ensure that accurate information is 
being exchanged in especially highly emotional contexts. This would 
enable the Board to more closely monitor the communications and 
request whether the parties would like a meeting to clarify project 
issues that may be in dispute. A caution here is that the DRB should 
not impose its wishes onto the parties or create any extra work. This 
also can serve to avoid disputes from occurring.

The DRB should be established with its members and Chair 
agreed to and under contract as early in the life of the project as 
is possible, advisedly no later than 90 days after work has begun. 
The project that does not meet the DRB contract specifications, 
and the sensitive issue of timeliness runs the risk that early 
disputes will arise and the absence of a sitting Board will result in 
unintended and negative consequences.

FURTHER COMMENT 
(by Anton van Langelaar)

Many DB members are no strangers to the subject matter of the 
above article. Either a standing Board is established very late, or 
where a standing Board was specified, it is not appointed at com-
mencement and converted into an ad hoc Board when the first 

dispute arises. In the author’s experience, neither is satisfactory. As 
to the former, issues have often deteriorated to such an extent that it 
generally takes an extraordinary effort to salvage matters, if indeed 
they can be salvaged at all. As to the latter, the very important 
dispute avoidance role of the DB, which sets it apart from all other 
ADR processes, is sacrificed and its significant benefits are lost. The 
FIDIC Second Edition 2017 Red, Yellow and Silver Books, as well as 
the FIDIC First Edition 2019 Emerald Book, provide for standing 
Boards. They also provide (Sub-Clause 21.1) that the DAAB is ap-
pointed within 28 days after the Contractor receives the Letter of 
Acceptance if no other time is stated in the Contract Data.

ETHICS: NEXT CHALLENGE
Assume that you are sitting on a DRB and that the project has been 
under way for some time. Assume also that the contractor begins a 
practice of referring several disputes to the Board a week, requests 
that the Board schedule a separate hearing on each dispute and that 
the hearings be scheduled one at a time for over two months so as 
to not unduly interrupt the work on the project. Assume the owner 
objects to this request and asks that the DRB wait until all disputes 
have been referred by the contractor and then schedule one hearing 
over the period of several days. What should the Board do? 
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LO C A L  G OV eR N M eN T

This article is part of a series reporting on research commissioned by the 
Local Government Sector Education and Training Authority (LGSETA).

OVERVIEW
Political interference in the administra-
tion of municipalities is a topic that 
many South Africans wish they didn’t 
have to hear about so regularly on the 
nightly news. From reports on wasteful 
expenditure, nepotism and diverting 
ring-fenced budgets, to qualified audits, 
the governance of municipalities has be-
come an increasingly destabilising factor 
in South Africa. Most notable was the 
recent scandal involving the investment 
of municipal funds by four North West 
municipalities into the controversial 
VBS Mutual Bank in contravention of 
the Municipal Finance Management Act 
(MFMA, No 32 of 2000). At the heart of 
many of these scandals is the improper 
maintenance of the political-administra-
tive interface within municipalities, this 
being defined as the intersection of roles 
between the political and administrative 
realms. The interface is critical, as it 
determines who directs the municipality 

and in which areas. It sets out the roles 
and responsibilities of political office 
bearers, these being the councillors, the 
mayor and the speaker, and the admin-
istration represented by the municipal 
manager, senior managers and all staff. If 
one considers that an interface is where 
independent and often unrelated systems 
meet, interact and communicate with 
each other, the importance of ensuring 
independence as well as effective col-
laboration and communication is critical 
to the relationship.

A research study was commissioned by 
the Local Government Sector Education 
and Training Authority (LGSETA) aimed 
at exploring the perceptions of municipal 
staff and external stakeholders of the 
political-administrative interface within 
municipalities. The study surveyed na-
tionally a sample of municipal staff, skills 
development facilitators, business cham-
bers, non-governmental organisations 
(NGOs), ratepayers’ associations and civil 

society groups, to gain their perceptions 
of the political-administrative interface 
and recommendations to improve it. The 
sample was drawn from metro, district 
and local municipalities. A focus group 
session was also convened with a sample 
of municipal skills development facilita-
tors to discuss the impacts of an improper 
interface on municipalities, and especially 
in the training environment. The study 
was contextualised with a review of aca-
demic literature on the topic. It concluded 
by offering specific recommendations 
related to training interventions that 
could be taken forward by the LGSETA.

ROLES AND RESPONSIBILITIES
The relationship between the political and 
administrative structures in municipali-
ties is more complex than in other spheres 
of government. In terms of the Municipal 
Systems Act, municipalities exercise both 
legislative and executive functions, with 
the authority for both functions vested 
in the municipal council (RSA 2000; 
SALGA 2011).

The relationship between municipal 
structures in a municipality, with regard 
to policy direction and accountability, is 
illustrated in Figure 1, based on the South 
African Local Government Association’s 
(SALGA) Guideline Document on the 
Roles and Responsibilities of Councillors, 
Political Structures and Officials. The 
structure of municipalities involves the 
flow of policy and direction from the 

“Great leaders make great places” 
Perceptions of the political-administrative 
interface in municipalities

Political interference in the administration of municipalities is a topic that 
many South Africans wish they didn’t have to hear about so regularly on the 
nightly news. From reports on wasteful expenditure, nepotism and diverting 

ring-fenced budgets, to qualified audits, the governance of municipalities 
has become an increasingly destabilising factor in South Africa.
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municipal council down to the adminis-
tration, while accountability flows from 
the municipal manager as accounting 
officer of the administration up to the 
municipal council.

Central to the governance and 
accountability relationship is the commu-
nity, ultimately responsible for directing 
policy and to which the municipal council 
is accountable. In practice, the limited 
accountability of council back to commu-
nities is a source of great frustration for 
residents. Figure 1 also neglects to include 
a major influencer in the relationship, 
that being the political parties within 
the council. The council takes political 
guidance from their national political 
manifesto and mayors are assessed in 
terms of their implementation of the 
party’s policies.

In addition, the council exercises an 
oversight function over the administrative 
activities of the municipality.

De Visser and Akintan (2008) found 
that the lack of a clear separation of roles 
in municipalities is due to a few key fea-
tures of local government’s structure:
a. All members of the municipal ex-

ecutive (including the mayor) remain 
members of the municipal council.

b. The municipal executive possesses 
no (original) executive powers, except 
those delegated to it by the municipal 
council (in terms of statutory law, it 
may possess executive functions).

c. As the municipal executive’s powers 
are delegated, the municipal council 
has extensive oversight powers.

d. Municipalities are subject to extensive 
legal frameworks.

The actions of the municipal administra-
tion and the political office bearers in 
the council are regulated by a number of 

government acts including, the MFMA, 
the Municipal Systems Act (No 32 of 
2000) and the Municipal Structures 
Act (No 33 of 2000). The majority of 
municipal staff and training representa-
tives surveyed (56.6%) did not feel that 
staff were adequately shielded from po-
litical pressures (URBAN-ECON 2019a 
and 2019b). Respondents referred to 
councillors using their oversight role to 
interfere in administrative decisions, or 
felt that they were protected in terms of 
legislative acts but not in practice. Areas 
mentioned in which political interference 
could be experienced were in procure-
ment, recruitment, staff disciplinary 
actions, and in training and develop-
ment, especially around the offering 
of learnerships. Municipal staff stated 
that they felt vulnerable to the whims of 
often-fickle councils that would abandon 
set plans and priority areas to appease 
the councillor with the most vociferous 
demands. The importance of a municipal 
manager with strong leadership qualities 
was critical in order to protect staff and 
keep the administration working towards 
its goals.

Municipal staff were asked whether 
addressing the political-administrative 
interface was an important issue, and 
94.3% agreed to some extent that it was 
(URBAN-ECON 2019a and 2019b). 

Respondents cited that an improper 
political-administrative interface could 
lead to corruption, an unethical corporate 
environment, and policies being imple-
mented haphazardly. They also stated that 
it was an issue that needed to be continu-
ously addressed and that political leaders 
needed to be conversant with aspects of 
good governance.

Staff also referred to there being a dis-
tinction regarding how this improper in-
terface might manifest itself. Interference 
for political and self-enrichment reasons 
was only one aspect. Often, the area 
that made staff feel most frustrated and 
undermined was the lack of support from 
councillors for their work.

TRAINING OF MUNICIPAL STAFF
Training for staff on understanding and 
operating within the political-administra-
tive interface was identified as important, 
with 78.9% of municipal staff and 72.7% 
of training representatives indicating that 
there was not enough training on the sub-
ject (URBAN-ECON 2019a and 2019b). 
Staff reported that stress and anxiety 
were present in their work environment 
when councillors stepped over the line in 
making certain requests.

The study considered the role of the 
code of conduct in informing staff and 
councillors on their roles and ethics. A 
code of conduct applies to every staff 
member of the municipality as per section 
69 of the Municipal Systems Act. It is 
designed to promote the core values of 
local government, these being honesty, 
impartiality, integrity and serving the 
common good. Respondents were asked 
whether enough training was undertaken 
on the code of conduct – 66.7% of 
municipal staff and 90% of training 
representatives said “No” (URBAN-ECON 
2019a and 2019b). The research showed 
clear support for more training for staff 
on the code of conduct. Respondents 
suggested that training on the code of 
conduct should be incorporated into all 
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Figure 1 Governance and accountability relationships within municipalities (sALGA 2011)

Training for staff on understanding and operating within the political-
administrative interface was identified as important, with 78.9% of 
municipal staff and 72.7% of training representatives indicating that 
there was not enough training on the subject. Staff reported that 
stress and anxiety were present in their work environment when 
councillors stepped over the line in making certain requests.
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training programmes so that they all 
related back to ethics. It was suggested 
that the training should take place not 
just at induction when a lot of information 
was imparted to new recruits, but should 
be continuously reinforced. If the code 
of conduct became part of the municipal 
conversation, respondents felt it could 
assist a staff member to act ethically 
when placed in a compromising position. 
Although training was felt to assist, there 
was a need to enforce the code of conduct 
through taking remedial actions on staff 
who contravened it.

TRAINING OF COUNCILLORS
Municipal training representatives 
were asked whether enough training 
was provided to councillors to operate 
within the political-administrative 
interface in municipalities. The majority 
agreed (63.6%) that more training was 
needed for councillors on the political-
administrative interface (URBAN-ECON 
2019b). These respondents cited that 
there was a need for training that is more 
practical, related specifically to the code 
of conduct for councillors, focused on 
soft skills, protocol and development 
planning, and that is of the correct 
level for all councillors to engage with. 
A significant proportion of trainers in 
municipalities felt there was enough 
training for councillors (27.3%) (URBAN-
ECON 2019b). They cited that there were 
numerous training opportunities offered 
to councillors; however, adherence to the 
training was poor. Respondents felt that 
councillors did not have a good attitude 
towards learning – they were frequently 
absent from training sessions and lacked 
commitment.

A challenge for municipalities is 
that many councillors who are voted 
in during each election are new to the 
position and they may have had no 
background in public administration, or 
they may have low levels of education. Of 
the 9 306 councillors who were elected 
in the 2016 municipal elections, SALGA 
inducted 6 513 new councillors who 
had never served as a councillor before 
(SALGA 2017). Thus, the cohort of new 
appointments into council is substan-
tial, demanding thorough induction 
through SALGA’s Integrated Councillor 
Induction Programme (ICIP), as well as 
through each municipality’s own induc-
tion programme and portfolio position 

induction. Regarding the low levels of 
educational attainment by council-
lors, Pretorius (2017) found that many 
councillors lacked the basic core skills to 
enable them to perform their functions 
effectively.

Having a large cohort of councillors 
new to public administration procedures, 
as well as some councillors having educa-
tion levels below matric, means that the 
oversight function in municipalities often 
suffers. Councillors may not be in a posi-
tion to perform this role as rigorously as 
they should if they need to refer back to 
the administration for guidance or if they 
are not able to analyse reports critically. 
In 2018, KwaZulu-Natal Cooperative 
Governance and Traditional Affairs 
Member of Executive Council (MEC) 
Nomusa Dube-Ncube cited the low 
education levels of councillors as one of 
the main reasons for municipalities in the 
province receiving a bad audit result (The 
Citizen 2018).

The limitations of training needs 
assessment for councillors was also identi-
fied as an issue. Councillors were reticent 
to disclose where they needed training 
support. If a councillor was new to the 
position or new to public administration, 
he or she may not know what is expected 
of his or her position, thus making a needs 
assessment difficult.

The majority of municipal staff and 
training representatives surveyed (85.4%) 
agreed that the development of a political 
skills toolkit for councillors should be 
developed and taught (URBAN-ECON 
2019a and 2019b).

ADHERENCE TO THE CODE OF CONDUCT
In the research, respondents referred 
to the impunity of councillors, and that 
adherence to the provisions of the code 
of conduct for councillors as set out in 
Schedule 1 of the Municipal Systems Act 
was difficult to enforce. The responsibility 
for disciplining councillors lay with the 
speaker and ultimately the political party 
to which the councillor belonged. If it 
is politically expedient not to act on a 
councillor, then the municipal adminis-
tration has limited powers of recourse to 
enforce compliance.

RECOMMENDATIONS
A specific recommendation identified in 
the study was for the LGSETA to investi-
gate better means of undertaking training 

needs assessments for councillors. It was 
suggested that this be done through the 
development of a political skills toolkit 
for councillors. This toolkit should be 
informed by research and discussions to 
consider the core skills areas needed for 
councillors in South Africa. Direction 
could be taken from the United Kingdom’s 
Political Skills Toolkit for councillors 
(Silvester 2013) which identifies the core 
skillsets of councillors to be:

 N Local leadership
 N Partnership working
 N Communication skills
 N Political understanding
 N Scrutiny and challenge
 N Regulating and monitoring

Great councillors and leaders were said to 
be able to exhibit positive attributes in all 
of these skillsets.

A South African version of the 
toolkit could be developed, focusing on 
being easy to use and highlighting the 
attributes of each skillset using case 
studies or role-play exercises. A critical 
element of the toolkit referred to above 
is the inclusion of self-review questions 
based on each skillset, which can be 
used by councillors themselves or by the 
skills development facilitator to identify 
strengths and areas for development. The 
aim of the toolkit is for councillors to 
take charge of their personal development 
with a continuous learning approach that 
promotes a variety of learning techniques. 
The self- assessment questions also 
allow for a measure of impact evaluation 
after a training intervention has been 
implemented.

CONCLUSION
Municipal staff, businesses and the NGOs 
interviewed for the study found the 
political-administrative interface to be an 
extremely important issue. Although the 
separation of roles and responsibilities 
in municipalities is legislated in practice, 
there are often grey areas. Specific inter-
vention areas that were emphasised to 
improve the functioning of the interface 
were as follows:

 N Give staff additional training on the 
code of conduct.

 N Enforce the code of conduct with all 
staff and councillors.

 N Develop training for councillors that 
is practical, based on the code of con-
duct, interpreted for their position and 
offered for different education levels.
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 N Introduce performance monitoring for 
councillors.

 N Strengthen the public’s oversight role 
through packaging and promoting 
information for civil society on mu-
nicipalities’ roles and responsibilities, 
including an index on performance.

 N Develop a political skills toolkit for 
councillors to promote better assess-
ment of their development areas.

Councillors have demonstrated that they 
have strong leadership abilities to win 
elections. However, in any profession 
there is a set of skills and knowledge 
that needs to be learned, practised and 
developed over time. There is a need to 
promote greater focus on developing the 
skillset of councillors, professionalising 
the position of councillors and promoting 
a culture of ethical leadership and con-
tinuous learning within South African 
municipal councils. Silvester (2013: 4) 
states, “Great leaders make great places”. 
Only through the promotion of ethical, 
effective and sound leadership can 
municipalities become great places to live, 
work and visit.
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Course name Course dates location CPd Accreditation 
number Course Presenter Contact

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

2 September 2019 Midrand

SAICEcon18/02270/21 
Credits: 1
SACPCMP/CPD/18/030 
6 Hours

Benti Czanik cheryl-lee@saice.org.za

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

16 August 2019 Port Elizabeth

SAICEcon18/02254/21 
Credits: 1
SACPCMP/CPD/18/032 
6 Hours

Benti Czanik dawn@saice.org.za

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

5–6 August 2019 Pretoria SAICEcon19/02451/22 
Credits: 2
SACPCMP/CPD/19/016
12 Hours

Benti Czanik dawn@saice.org.za27–28 August 2019 Upington

12–13 September 2019 Midrand

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

8 August 2019 Durban

SAICEcon19/02450/22 
Credits: 1
SACPCMP/CPD/19/017
6 Hours

Benti Czanik cheryl-lee@saice.org.za

Project Management of 
Construction Projects 6–7 August 2019 Cape Town SAICEcon18/02375/21

Credits: 2 Neville Gurry cheryl-lee@saice.org.za

Structural Steel Design to 
SANS 10162-1-2005

10 September 2019 Bloemfontein SAICEstr18/02396/21
Credits: 1 Greg Parrott cheryl-lee@saice.org.za

22 October 2019 Midrand

Reinforced Concrete Design to 
SANS 10100-1-2000

11 September 2019 Bloemfontein SAICEstr18/02395/21
Credits: 1 Greg Parrott cheryl-lee@saice.org.za

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

14–15 August 2019 Cape Town SAICEbus19/02507/22
Credits: 2 David Ramsay dawn@saice.org.za

4–5 September 2019 Durban

Water Law of South Africa 3–4 September 2019 Cape Town SAICEwat19/02516/22
Credits: 2 Hubert Thompson dawn@saice.org.za

The Legal Process dealing with 
Construction Disputes

10–11 September 2019 Midrand SAICEcon19/02517/22
Credits: 2
SACPCMP/CPD/15/010/
RV
12 Hours

Hubert Thompson dawn@saice.org.za
8–9 October 2019 Cape Town 

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

6–8 November 2019 Midrand SAICEcon19/02447/22
Credits: 3 Prof Zvi Borowitsh dawn@saice.org.za

Legal Liability Occupational Health 
and Safety Act (OHSA)

19 August 2019 Polokwane
SAICEcon17/02038/20
Credits: 1 Cecil Townsend Naude dawn@saice.org.za16 September 2019 Bloemfontein

10 October 2019 George

Construction Regulations from a 
Legal Perspective

20–21 August 2019 Polokwane SAICEcon17/02037/20
Credits: 2

Cecil Townsend 
Naude cheryl-lee@saice.org.za

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

1–2 August 2019 Port Elizabeth
SAICEcon18/02359/21
Credits: 2

Cecil Townsend 
Naude dawn@saice.org.za22–23 August 2019 Polokwane

19–20 September 2019 Bloemfontein

Report Writing for Individuals and 
Teams

2–3 September 2019 Cape Town SAICEbus19/02456/22
Credits: 2

Elaine Matchett dawn@saice.org.za
7–8 October 2019 Midrand

Presenting Skills for Technical Types
4–5 September 2019 Cape Town SAICEbus19/02457/22

Credits: 2
Elaine Matchett cheryl-lee@saice.org

9–10 October 2019 Midrand

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)
Concrete Road Design and 
Construction

21 August 2019 Durban
SAICEtr19/02472/22
Credits: 1

B Perrie                         
Dr P Strauss

sybul@sarf.org.za  
tshidi@sarf.org.za11 September 2019 Cape Town

17 September 2019 Midrand

SAiCE / Classic Seminars
Project Management Foundations 14–16 October 2019 Midrand

SAICEproj18/02374/21
Credits: 3

Susan Russell
Martin Bundred
Elridge Ntini

admin@classic-sa.co.za

Earned Value Management
07 November 2019 Midrand SAICEproj18/02259/21

Credits: 1
Philip Russell
Andrew Holden admin@classic-sa.co.za

14 November 2019 Durban

Advanced Project Risk Management

12–13 August 2019 Midrand
SAICEproj18/02360/21
Credits: 2

Elmar Roberg admin@classic-sa.co.za18–19 November 2019 Midrand

21–22 November 2019 Durban

SAiCE / Candidate Academy

Road to Registration for Candidates

29 August 2019 Bloemfontein
CESA-1579-04/2022
Credits: 1

Stewart Gibson
lizelle@ally.co.za
dawn@saice.org.za12 September 2019 Durban Allyson Lawless

19 September 2019 Midrand Stewart Gibson

Road to Registration for Mature 
Candidates

20 August 2019 Midrand
CESA-948-11/2019
Credits: 1

Stewart Gibson
lizelle@ally.co.za
dawn@saice.org.za12 November 2019 Durban Peter Coetzee

26 November 2019 Midrand Peter Coetzee

Road to Registration for Mentors, 
Supervisors and HR Practitioners 3 September 2019 Cape Town CESA-1580-04/2022

Credits: 1 Allyson Lawless lizelle@ally.co.za
dawn@saice.org.za

Getting Acquainted with GCC2015 14–15 October 2019 Durban CESA-1575-04/2022
Credits: 2 Theuns Eloff lizelle@ally.co.za

dawn@saice.org.za

Getting Acquainted with 
Geosynthetics in Soil Reinforcement 3–4 October 2019 Cape Town SAICEgeo18/02216/21

Credits: 2 Edoardo Zannoni lizelle@ally.co.za
dawn@saice.org.za

Getting Acquainted with Road 
Construction and Maintenance 26–27 August 2019 Bloemfontein CESA-1576-04/2022

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

Getting Acquainted with Sewer 
Design

8–9 October 2019 Durban CESA-1577-04/2022
Credits: 2 Peter Coetzee lizelle@ally.co.za

dawn@saice.org.za19–20 November 2019 Cape Town

Getting Acquainted with Water 
Resource Management

22–23 August 2019 Midrand SAICEwat18/02328/21
Credits: 2 Stephen Mallory lizelle@ally.co.za

dawn@saice.org.za16–17 September 2019 Durban

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

9–10 September 2019 Bloemfontein CESA-1578-04/2022
Credits: 2 DuP van Renen lizelle@ally.co.za

dawn@saice.org.za24–25 October 2019 Cape Town

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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