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Topical news items come and go, but 

really good design remains firmly 

entrenched in the minds of people for 

decades.

In this issue of African Design Magazine 

we focus not only on precedent-setting 

buildings and highly functional mixed-

use development but also on the 

incorporation of planting features to 

enhance manmade elements.

Allyson Koekhoven

Cover Photograph courtesy of Aevitas Group

PUBLISHED BY 
African Design Magazine (Pty) Ltd

EDITORIAL | Allyson Koekhoven
+27 82 561 0876
editor@africandesignmagazine.com

SALES | Brenda Visser
+27 82 491 3881 | +27 11 791 5372
brenda@africandesignmagazine.com

DESIGN | Gerda Cotty
+27 73 101 0979
design@africandesignmagazine.com

SOCIAL MEDIA | Riandi Appelgryn
+27 82 876 5201
media@africandesignmagazine.com

PUBLISHER | Cecile Nel
+27 11 760 2247
publisher@africandesignmagazine.com

mailto:editor@africandesignmagazine.com
mailto:brenda@africandesignmagazine.com
mailto:design@africandesignmagazine.com
mailto:media@africandesignmagazine.com
mailto:publisher@africandesignmagazine.com
https://www.facebook.com/AfricanDesignMagazine/
https://twitter.com/African__Design
https://www.instagram.com/africandesignmagazine/
https://www.linkedin.com/company/african-design-magazine/
http://www.cma.org.za/Membership
http://www.iidprofessions.org.za/
http://www.mavensidd.com/
http://designcenter.co.za/
http://www.designmind.co.za/
https://www.gbcsa.org.za/
http://www.sacapsa.com/
https://www.viad.co.za/
http://www.ksa.co.za/
http://www.savinyls.co.za/
https://www.saisc.co.za/


https://zaf.sika.com/
https://zaf.sika.com/


https://zaf.sika.com/


6 AFRICAN DESIGN MAGAZINE ©   | MAY 2018

INDUSTRY ASSOCIATION – IID

If you wake up occasionally and feel 
overwhelmed and stressed out, it’s part 
of the territory. Maybe your business is 

at a crucial growth point and you’re anxious 
to see how things go. Maybe you’re having 
a bad run with clients, or perhaps you’ve 
simply hit a creative stumbling block. We’ve 
all been there. 

A lifeline that’s designed for 
interior designers and decorators
Imagine having the support of other 
creative professionals in the design 
industry. Being able to pick up the phone 
and call for help. 

Here are the benefits you can expect to 
gain as a member of the IID.

The benefit everyone talks about
Of course there’s that one perk of joining 
any kind of club or group that no one told 
you about. Sometimes these bonuses 
are unintentional, they simply happen 
because a collaborative effort can have a 
powerful effect. 

Joining the IID will give you access to 
exclusive specials and products that are 
not available on the market outside of 
the association. Many of our members 
have resolved to only serving members of 
the IID, giving them access to unique and 
inspired products or services. 

Owning a business is a great joy that comes with equally 
great responsibility. You’re pioneering jobs for others, 
handling busy projects, finding new clients, hoping to get 
that big break, and through all of this you’re making sure all 
the figures add up and the profit margin remains afloat. 

WHY IT’S CRUCIAL 
TO BELONG TO AN INDUSTRY-
ASSOCIATION
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INDUSTRY ASSOCIATION – IID

1. An easy 
    way to add 
    credibility 
    to your 
    business
The IID 
requires all of 
its members 
to have 
fulfilled 5 
years in the 
professional 
field after 
completing 
the relevant 
degree 
needed 
in their 
profession. 

We also ensure each member 
complies with the best practices in the 
industry, as stipulated by the Code of 
Professional Conduct. Only prestige 
design and decorating is delivered to 
clients by members of the IID.

This means the IID has an exceptionally 
good reputation. 

It means we can guarantee good service 
to clients, which in turn translates into 
more business for the members of the 
IID. 

Your membership with the IID serves as 
a quality-assurance to any members of 
the general public wishing to use your 
services. 

2. Grow your customer base by 
    increasing your visibility
Getting your name out there is one 
of the top priorities of successful 
businesses because, without clients, 
the business is non existent. Finding 
clients can be tricky, especially if you 
are a creative person rather than a 
people person. 

As a member of the IID, you will be 
offered opportunities which will place 
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your business 
in the spotlight. 
We aim to build 
your business, 
creating a 
positive buzz 
around your 
name and 
making sure 
that others in 
the industry 
know about 
you. Members 
of the IID 
are offered 
opportunities 
to get featured 
on social media. 
We also provide 
helpful information and resources on 
handling your own marketing.

3. How the 
    IID keeps you 
    trending and relevant
As the business world evolves, people’s 
needs change. 

Ensuring your service offerings align with 
the needs of your clients is crucial to 
surviving in the competitive market. 

Collaborating with others will keep you 
aligned with industry best-practices, and 
inspire the creative juices to flow better in 
your business. 

The networking opportunities given to 

our members mean 
the latest newsy 
information is always 
available to you. No 
man is an island, and 
we want to make sure 
all our members are 
keeping up with the 
newest ideas. 

If you’re battling to 
find the time to come 
to the gatherings and 
events, sign up for 
our newsletter and 
keep up to date with 

everything that is happening from your 
inbox. You’re also welcome to contact 
other members of the IID and arrange 
coffee meet-ups, collaborate, and share 
ideas in your own time. 

Belonging to an industry association 
means you have colleagues in business 
rather than competition. 

4. Why networking is an essential 
    part of success
There are many business networks 
available where members share ideas 
and promote each other’s businesses. 
They generally meet and talk about 
their own businesses with the hopes 
that fellow members will give them 
leads. 
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This is great, but the IID offers the same 
service that’s more in-depth. 

We are an association of architects, 
interior designers, and interior 
decorators. We are all experienced 
in the industry and familiar with the 
challenges that come with the territory. 
That means we can offer support that is 
helpful. 

We regularly host educational events, 
competitions, and get-togethers that 
allow you to showcase your skills and 
share ideas. Collaborating with others is 
vital to growing your creativity and trying 
new ideas. Networking will prevent you 
from falling into a rut and getting stuck 
in a limbo of the same-old. 

5. How the IID helps with the daily 
    admin of running a creative 
    business
You’re creative. You come up with the 
big ideas and the ‘wow’ factor that wins 
you clients. Dealing with the day-to-day 
contract writing, planning and admin 
can be a never-ending nightmare that 
renews itself each Monday. 

The IID gives you access to 
industry-relevant contracts, we 
provide you with legal resources 
and assistance and we offer 
mediation services too. That way, 
you can get on with the creative 
work while the paperwork for the 
nitty gritty is handled. 

Your front row ticket to success
If you love the idea of being the most 
creative of the creatives, a membership 
with the IID will be an indispensable 
tool for your business. You’ll be at the 
forefront of industry news, you’ll have 
access to resources and services, you’ll 
have exclusive access to select products 
and services that relate to the industry, 
and you are acknowledged as an ethical 
and qualified professional. 

In exchange for this, you need to 
participate regularly. 

Your input will allow you to showcase your 
skills, network with others, boost your 
creativity and increase your profit margin.

If you’re ready to gain each of the 
powerful benefits we’ve just spoken 
about, take action. 

Find the membership forms to join the 
IID here:  

Images: Courtesy of Haldane 
Martin Iconic Design
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In 2010 this well-known home to the 
Blue Bulls Rugby Union hosted six 
soccer matches for the FIFA World 

Cup. The stadium has also hosted many 
musical events including concerts by 
UB40, Celine Dion and Robbie Williams, 
with some of these concerts drawing 
crowds of up to about 80 000 people.

The potential to provide a mixed-use 
development adjacent to the stadium has 
been a dream for developers Abland for 
a number of years. In 2013 the company 
approached well-known Pretoria architects 
Studio 3 Architects International to discuss 
the design of a multi-phase development, 
to be known as Loftus Park Precinct. 

Originally opened in 1923, Loftus Versfeld Sports 
Stadium in Pretoria’s Arcadia suburb, was named after 
Robert Loftus Owen Versfeld, the founder of organised 
sports in Pretoria. The stadium has undergone a 
number of name changes over the years and was first 
renovated in 1977 and later expanded in 2008. 

SCORE FOR FIRST PHASE OF 
LOFTUS PARK PRECINCT 

LOFTUS PARK PRECINCT
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“With 31 years in the market and a number 
of mixed-use developments, such as 
Lynwood Bridge, under our belts, Abland felt 
we were perfectly positioned to interpret 
their vision for this 55 000 m2 development. 
The next step was the purchase of the land 
from the Blue Bulls Rugby Union and the 
subsequent application to rezone the land 
from agricultural land to commercial,” says 
architect Dirk Henzen.

Earning approval 
In 1936 a clubhouse was built to service the 
bowls and tennis fraternities. Later years 
saw the clubhouse devolving into a place 
of somewhat ill repute colloquially known 
as ‘The Sin Bin’. Its dubious reputation 
aside, the clubhouse, situated in the centre 
of the land earmarked for the proposed 
development, is a Heritage building and 
permission to build on the site centred 
on the developer’s modus operandi for 
preserving this building.

The Provincial Heritage Authority finally gave 
permission in 2015 for the deconstruction, 

storage and subsequent reconstruction 
of the building and following the 
carefully documented storage of the 
various elements in a warehouse, 
the main construction programmed 
kicked off. The old clubhouse, with its 
gabled, pitched tile roof, was lovingly 
reconstructed and now forms a focal 
point in the main piazza area as the 
home of the Vovo Telo Restaurant. 

Henzen explains that both the central 
piazza and the landscaping played a 
large role in the conceptualisation of 
the final design. A team that included 

LOFTUS PARK PRECINCT

http://www.greenacreslandscapes.co.za/
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LOFTUS PARK PRECINCT

Henzen, his architect wife, the developer 
and a landscape architect travelled to 
a number of developments throughout 
Europe to determine best practice in 
piazza design and functionality. The data 
derived from this visit allowed the team 
to develop a design that considered the 
role that landscaping would play as well 
as the size and proportion of the piazza 
in terms of the surrounding buildings.

“Our primary goal was to create a place 
for people to relax in what is traditionally 
considered a sports-driven environment. 
We also factored in the proximity of 
the development to four of Pretoria’s 
largest high schools, the University of 
Pretoria, the Union Buildings and a 
number of embassies in the Arcadia 
residential area. Added to the design 
considerations was the need to achieve 
buy-in from the surrounding residential 
area of Clydesdale. After numerous 
meetings with representatives from the 
local resident’s association, we were 
finally able to proceed with the intended 
plans. Today, leading members of the 
association happily admit that the 
development is beneficial to them rather 
than having what they had assumed 
would be a negative impact on their 
lives,” says Henzen.

Phase 1 sets the stage
Henzen points out that apart from 

zoning 
considerations, 
probably 
the biggest 
challenge 
encountered 
in the design 
phase was the 
placement 
of each 
element to the 
satisfaction of 
the major tenant 
stakeholders. 
It was critical 
to ensure that 
each tenant was 
satisfied with 
their position 
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Manufacturing of Custom and Freestanding Saunas

Only the best quality generators are used

Suppliers of Sauna and Steam Room accessories

Maintenance and Spares

Exports into Africa
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since 1970

8 Kielboort Street, Laser Park, Honeydew
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in the overall design and this resulted 
in the supply of several different design 
concepts. 

Phase 1 of the development includes two 
office buildings of 6 000 and 9 000 m2 
respectively, a 180 room hotel, a 
freestanding 3 500 m2 Virgin Active gym 
and a retail component that includes 
anchor tenants Checkers, Roco Mamas, 
Turn ‘n Tender, Casa Bella, Sorbet, PNA, 
Postnet, Seattle Coffee Company and 
Salsa Mexican Grill. The development is 
accessed via various entry points – Loftus 
Rugby Club, Clydesdale, the Pretoria 
Arts Museum and Pretoria Girls High – 

all culminating 
at the central 
piazza which 
leads to the 
Pool of Light. A 
stage, housing a 
7 x 4 m screen 
broadcasting 
sports events, is 
attached to the 
Pool of Light.

The 
buildings are 
contemporary 

but not glaringly modern. “We decided 
to adopt some of the red brick apparent 
in the stadium complemented with 
concrete and aluminum cladding for 
a ‘less is more’ experience. There is a 
golden thread of design woven through 
all the buildings, allowing them to 
seamlessly blend with the urban fabric of 
the precinct, while still maintaining their 
individuality,” Henzen points out. 

The footprint of the two office 
buildings was dictated by its ability to 
be subdivided. Between two and four 
different routes need to lead from the 
core to other subdivided areas for 
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maximized individual tenant flexibility. 
Notwithstanding tenant needs, the 
rezoning conditions prescribed the 
maximum height of each building. “We 
were instructed to keep the highest 
point of any one building below that 
of the highest point of the stadium’s 
northern grandstand – approximating 
eight storeys in height. The buildings 
facing Clydesdale, the height restriction 
was a maximum of four storeys.”

The office buildings have achieved 
a 4 Star Green Rating and focus on 
energy and water savings, as well as 
minimising light pollution through 
strategic orientation and the use of 
glass. Integral to the design is the 
incorporation of shading devices to 
reduce sun glare.  

There is a very strong emphasis on 
the incorporation of art into the 
central piazza. Local schools have 
been requested to provide murals 
undertaken by their students and 

a podium will feature large-scale 
sculptures which will be on a rotation 
basis. The Blue Bulls Rugby Union also 
gave permission to the developers to 
move the large Bull sculpture from the 
stadium to the piazza. 

Phases 2 and 3 of the project are 
pending the purchase of the property 
on the north side of the development 
and will involve the development of 
further office buildings as well as an 
upmarket residential component.  

“This has been an exciting project for 
Studio 3 Architects and we are thrilled 
to have worked with the professional 
team, as well as the main contracting 
team at WBHO Construction. All 
excelled in terms of their performance 
and stringent adherence to both quality 
and timelines, ensuring that the final 
product is a Landmark to the area and 
the greater Pretoria,” says Henzen.  

Article by Allyson Koekhoven
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Flanked by the Mall of Africa and the main entrance 
to Waterfall City, the mirror-image 
Gateway West and East office 
buildings will create a visually 
exciting statement in the  
Waterfall development.  
Phase 1 – 
Gateway West – 
is now complete 
and together 
with Gateway 
East, it will 
act as a 
gatekeeper 
to 
Waterfall 
City.

TO WATERFALL CITY
ICONIC GATEWAY 
GATEWAY WEST
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GATEWAY WEST

Resembling two halves of the 
imposing arches typically 
functioning as entrances 

to Roman cities, the two Gateway 
office buildings will each comprise 
approximately 13 405 m2 of gross 
lettable area (GLA), with floor plates 
ranging from 1 300 to 1 700 m2. 

Clearly visible from the N1 highway, 
Waterfall is being developed on 

a pocket of land that is 
home to the largest mixed-
use property development 
South Africa has ever seen. 
Encompassing 2 200 hectares 
of land, stretching from 
Woodmead to Kyalami and 
Vorna Valley the Waterfall 
development covers both 
sides of the N1 with the larger 
part on the western side.
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Along with Gateway West and Gateway 
East, Waterfall will be a mix of large-
scale retail, commercial and residential 
developments, and is complemented 
by schools, crèches, hospitals, a world-
class fibre optic network and the Embury 
Institute for Higher Education. Also 
planned is a helicopter airport.

Developed by Attacq, the Gateway office 
buildings will be positioned on either 
side of one of the main piazzas to the 
Mall of Africa, which has direct access to 
the luxury court of the Mall. 

Architects for the project, Aevitas Group, 
have a solid and strong presence in the 
Waterfall area, having been involved 
in a number of commercial large-scale 
retail and corporate projects. Founder 
and owner, Luke Chandler, explains 

that the company was requested to 
consider undertaking the design of the 
Gateway development on the back of the 
company’s previous successful ventures 
in the area. 

“We were thrilled, not only to be involved 
in such a prominent site within Waterfall 
City, but also to receive such a bold and 
courageous brief from the client that 
would see the development of the most 
iconic low-rise site in Waterfall City. We 
needed to produce a design that was 
founded on progressive architecture, 
allowing the buildings to stand out in 
spite of their proximity to the imposing 
Mall of Africa,” says Chandler. 

Integration with Magwa Crescent – the 
main ring road of the City – on Gateway 
West’s northern façade was critical. 

GATEWAY WEST

Furthermore, hard and soft landscaping 
played an integral role in marrying the 
buildings with the Mall of Africa’s central 
piazza. 

The hard landscaping included the 
development of a black granite 
reflection pond which served two 
purposes: as an area to eat, drink 
and relax for tenants of the office 
buildings and as a spillover area for 
diners at the high-end restaurants on 
the northern entrance to the Mall of 
Africa. 

The soft landscaping took the form of 
moulded grass berms placed at the 
base of the building. These berms not 
only ground the building, with their 
shape following the contours of the 
building’s footprint, but also act as a 
privacy screen for the office building’s 
tenants. 

The P-grade building was designed 
for tenant flexibility with the ability to 
house either one large single tenant 
or a number of smaller-sized blue-chip 
tenants in the three separate wings 
contained within the ‘star-shaped’ 
footprint. As with most prime grade 
buildings there was an additional 
goal in terms of environmental 
stewardship. The team pulled out all the 
stops and has registered to receive a 
Leadership in Energy and Environmental 
Design (LEED) Gold Star rating. 

Bold statement
The building contains seven office 
levels above ground and four basement 
parking levels, with four lifts serving all 
floors. 

Employing a high volume of glass 
and aluminium in its façade, Gateway 
West features a central triple-volume 
internal atrium that provides abundant 

light for its occupants while creating 
a comfortable sense of space and 
marrying the building’s three wings.

“Not only is the building highly functional, 
but its artistic form and structure are 
extremely sculptural. We achieved this 
by employing sweeping curves in the 
façades and dramatic cantilevers in the 
structure,” says Chandler. 
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On the southern edge of the building 
the design needed to integrate with, 
and act as a visual screen for the 
rather unattractive service entries 
and structured parking for the mall, 
a feat that was achieved with careful 
consideration of sight-lines and planning 
and coordination of the building levels 
and site contours. 

Attention was given to the selection of 
construction materials due to the weight 
limitations. “In addition, because of the 
free-form shape of the building, we 
needed to use materials that would allow 
us to produce the building’s progressive 
curves. The façades are a combination 
of lightweight steel frame construction 
with expanded polystyrene (EPS) and 
composite aluminium cladding, readily 
achieving these goals while concurrently 
providing superior thermal insulation 
properties,” says Chandler.
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Construction challenges
Planning and coordination were critical 
due to the fact that the building sits 
on the existing super basement linking 
to the Mall of Africa. This entailed 
structural innovation in order to ensure 
that it lined up with the existing column 
grids. Furthermore, it was essential 
to keep the weight of the building as 
low as possible, while maintaining the 
building’s functionality as an office 
environment. 

There was a fine balance between 
aesthetics, functionality and compliance 
with environmental stewardship 
principles. Added to this was the need to 
make this a financially viable end product 
from the client’s perspective. The team 
rose to the challenges with aplomb by 
instituting value engineering, flexibility, 

commitment and an uncompromising 
quest for quality.

Environmentally conscious design
In its quest for the Gold rating for 
Leadership in Energy and Environmental 
Design (LEED) certification administered 
by USGBC Project Features, the design 
was characterised by a number of 
environmentally efficient features that 
included:

• High-performance façade and 
envelope, including reflective roofing 

• Energy efficient HVAC system and 
controls, with zero-ODP refrigerant 
based chillers 

• Efficient lighting with occupancy 
sensors

• High efficient hot water system 
• Water efficient fittings 

GATEWAY WEST
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• Alternative transport connectivity 
(bicycle and shower facilities).

• To achieve this, the LEED 
commissioning agents subjected the 
following systems to the fundamental 
commissioning process, as per 
ASHRAE 0-2005:

• Heating, cooling, refrigeration, 
ventilation systems and controls

• Lighting and daylighting controls
• Domestic hot water systems with low-

flow fixtures
• Water conservation systems, including 

grey water harvesting.

As a result of these measures, there 
was a predicted water use reduction of 
40% and 27% energy savings against the 
ASHRAE baseline.

In order to predict energy savings prior 
to construction, energy models were 
used to inform the specification of the 
building’s façades. The architects elected 
to use double-glazing and single-glazing 
together with sun louvres to provide 
optimised thermal performance. 

This was complemented by air-tightness 
tests that ensured that the building was 
designed relative to its specific micro-
climate. This provided both a reduced 
load on the building’s systems together 
with a substantial improvement in 
the comfort levels for the building’s 
occupants. Further adding to the 
comfort and wellbeing of the occupants 
is the use of low VOC coatings and 
nearly 30% higher fresh air rate above 
the SANS guideline.

Alternative transport modes are 
encouraged and the incorporation 
of secure bicycle racks together with 
access to a well-connected public 
transport network, ensure that the 
carbon footprint of the occupants is 
minimised. 

Conclusion
Gateway West has managed to achieve 
success on a number of levels, creating 
an impressive landmark in Waterfall City. 
The iconic nature of both the site as well 
as the completed building is evidenced 
by the blue-chip tenants that have 
already secured long-term leases in the 
building.  
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• Alternative transport connectivity 
(bicycle and shower facilities).

• To achieve this, the LEED 
commissioning agents subjected the 
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commissioning process, as per 
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minimised. 

Conclusion
Gateway West has managed to achieve 
success on a number of levels, creating 
an impressive landmark in Waterfall City. 
The iconic nature of both the site as well 
as the completed building is evidenced 
by the blue-chip tenants that have 
already secured long-term leases in the 
building.  
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In line with the need to enhance urban biodiversity, this is a green wall or vertical 
garden with a marked difference; a meaningful experimental project which is being 
championed by the developers of the Art Mile, TomorrowCo. The Wall is planted 
solely with plants from a highly threatened veld type endemic to Gauteng, Egoli 
Granite Grassland. In days gone by, prior to urbanisation, this area of Rosebank 
would have been covered in this veld type.

Landscape architect and urban designer Charldon Wilken of Fieldworks Design 
Group comments that this intriguing wall has already “taken on a personality of its 
own”. It will continue to change character throughout the year and over the years. 
Seasonal changes are an important aspect of the wall from an ecological and 
aesthetic perspective. The wall is designed and planted to reflect the appearance 
and biodiversity value of this endangered veld type; and is in keeping with the 
innovative concept of the Art Mile which reflects a lifestyle centered around art.

KEYES ART MILE
THE VELD WALL

THE VELD WALL - ROSEBANK, JOHANNESBURG
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The Art Mile extends along Keyes 
Avenue, Rosebank, with the 
well-known Everard Read and 

CIRCA galleries as the catalyst for this 
developing precinct. The newer Trumpet 
building, housing the established SMAC 
Gallery, along with the new TMRW Digital 
Gallery and comprising a large multi-
functional exhibition space, links into 
the award winning CIRCA gallery which 
was designed by the same architects 
and urban designers, Studio-Mas.The 
Trumpet building was created for both 
established collectors, and young people 
wanting to gain a foothold in the art 
world. Small specialist shops, intimate 
cafes and restaurants allow activities 
to spill out on to the sidewalk, and are 
positioned in this almost entirely green 
space, with the Veld Wall located directly 
opposite on the extension of St Theresa’s 
School on Keyes, while rectangles of 
planting provide greenery with locally 
indigenous plants, at this pavement level 
retail precinct. This stretch, which also 
allows for an overflow from the galleries 

at the monthly Art & Design Saturday, 
is terminated by another small, less 
complex, green wall. The sidewalk has 
a slightly broader grassland planting 
palette and is shaded by a double row of 
Wild Olive trees.

This already developed area of Keyes Art 
Mile has gained popularity over the last 
year with the developer supporting the 
First Thursday’s movement. Every first 
Thursday in the month, this portion of 
the street is closed to traffic and Jo’burg 
gathers in the public realm to appreciate 
the latest in art and design, to enjoy 
music and socialise in true street party 
fashion. People sharing their stories as, 
Wilken says, art tells its stories; as does 
architecture and nature.

Wilken explains that future phases 
of the Art Mile are at concept stage, 
being workshopped by the design team 
and that, broadly speaking, it will be a 
mixed use area, including a housing 
component. Although not pedestrianised, 

THE VELD WALL - ROSEBANK, JOHANNESBURG
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as such, the street will continue to create 
a platform for activities. As Wilken points 
out, “...it is a street and not a road”. The 
entire, relatively narrow “street” mile, with 
its wide robust sidewalks, will be paved 
and interesting scenes will slow traffic 
almost to a halt, as they 
do at present in the 
area of the Veld Wall 
and large-scale sidewalk 
sculptures. Drivers 
show remarkable 
patience on this paved 
area. The normal order 
of street use will be 
inverted: pedestrians 
will be given preference, 
then cyclists, then 
motor vehicles. Jan 

Smuts Avenue 
which runs 
immediately 
parallel to 
Keyes Avenue 
is the through 
“road” that 
carries the 
faster traffic.

Wilken 
comments 
on the 

ethos of integration between the 
different disciplines in the design team: 
urban design, landscape architecture, 
architecture, engineering, horticulture, 
etc. The developer is fully aware of 
the value of nature conservation and 

EGOLI GRANITE GRASSLAND SPECIES ON 
THE VELD WALL
LEFT: Gladiolus crassifolius flowers into 
autumn
ABOVE: Doll’s Protea, long-lived flowers

Life Landscapes is an award winning landscaping company
specialising in landscape construction and corporate
garden maintenance. We focus on xeriscaping and
sustainable garden practices.

Johannesburg
011 959 1000
johannesburg@lifegreengroup.co.za
 

Cape Town
021 850  0764
capetown@lifegreengroup.co.za

www.lifegreengroup.co.za
 
 

Pretoria
012 644 2152
pretoria@lifegreengroup.co.zaGREEN GROUP

Enriching Earth.

Winner of the SALI Shield for Excellence in Landscaping 2017

In 2017 Life Landscapes received:
12 Gold SALI Awards, 5 Silver SALI Awards, 1 Bronze SALI Award  

 

C

M

Y

CM

MY

CY

CMY

K

A4 Life landscapes Advert.pdf   1   2018/05/22   9:57 AM

ABOVE RIGHT: Wild 
Scabiosa with garden 

Acraea butterfly
RIGHT: Climbing Wild 

Grape 
FAR RIGHT: Pineapple Lily

Knolklimop, severely threatened climber
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of nature as an art form. The soft and hard 
landscaping elements contribute to the spatial 
qualities of the project. Within the overarching 
vision for the precinct, the team has been 
exploring the idea of creating a story line using 
the grassland vegetation of Gauteng’s mining 
belt and showcasing vulnerable plants in each 
veld type, including the following: the poorly 
conserved Egoli Granite Grassland depicted 
on the Veld Wall; Soweto Highveld Grassland; 
Carletonville Dolomitic Grassland; and possibly 
other relevant veld types from the region.

A favourable micro-climate needs to be 
created, so that more planting can be 
introduced along the Mile; and the double row 
of trees in the first phase will be mirrored in 
future phases, while the street edge is likely to 
be treated in a similar fashion. Another aspect 
of the use of this Highveld grassland palette 
is that it will exhibit what can be achieved 
with locally indigenous plants in landscaping 
and might help to change the still common 
perspective of clients who favour sterile, exotic 
plantings. 

Oscar Lockwood of Life Landscapes, the 
contractor that installed the Veld Wall, has 
observed that people are responding well to 

32 AFRICAN DESIGN MAGAZINE ©   | MAY 2018

THE VELD WALL - ROSEBANK, JOHANNESBURG

CIRCA Gallery

Pavement cafés on the Art Mile

Project team:

Developer: TomorrowCo (Anton 
Taljaard and Estelle van 
Kerkhoven) 

Landscape architects: Fieldworks 
Design Group (Charldon Wilken 
and team)

Landscape contractors: Life 
Landscapes (Oscar Lockwood, 
Greg Martin and team)

Consultant and plant supplier: 
Wildflower Nursery (Johan and 
Annette Wentzel)

Steel sub-contractors: AshNAdd 
and Africa United

Suppliers of Gro-Wall: Pula Water 
Systems

Supplier of potting mix: Turfnet

 

 

 

 

 

 

 

 

 

 

 
 

d d

Gro-Wall® Slim Pro 
 

Contact us:-  

JHB:     083 415 7038 

DBN:    083 629 1653 

Email: tash@pulawater.co.za 

Web: www.pulawater.co.zaa 

Proud Supplier to Life 
Green Group – 

Keyes Art Mile 
Project 



of nature as an art form. The soft and hard 
landscaping elements contribute to the spatial 
qualities of the project. Within the overarching 
vision for the precinct, the team has been 
exploring the idea of creating a story line using 
the grassland vegetation of Gauteng’s mining 
belt and showcasing vulnerable plants in each 
veld type, including the following: the poorly 
conserved Egoli Granite Grassland depicted 
on the Veld Wall; Soweto Highveld Grassland; 
Carletonville Dolomitic Grassland; and possibly 
other relevant veld types from the region.

A favourable micro-climate needs to be 
created, so that more planting can be 
introduced along the Mile; and the double row 
of trees in the first phase will be mirrored in 
future phases, while the street edge is likely to 
be treated in a similar fashion. Another aspect 
of the use of this Highveld grassland palette 
is that it will exhibit what can be achieved 
with locally indigenous plants in landscaping 
and might help to change the still common 
perspective of clients who favour sterile, exotic 
plantings. 

Oscar Lockwood of Life Landscapes, the 
contractor that installed the Veld Wall, has 
observed that people are responding well to 

32 AFRICAN DESIGN MAGAZINE ©   | MAY 2018

THE VELD WALL - ROSEBANK, JOHANNESBURG

CIRCA Gallery

Pavement cafés on the Art Mile

Project team:

Developer: TomorrowCo (Anton 
Taljaard and Estelle van 
Kerkhoven) 

Landscape architects: Fieldworks 
Design Group (Charldon Wilken 
and team)

Landscape contractors: Life 
Landscapes (Oscar Lockwood, 
Greg Martin and team)

Consultant and plant supplier: 
Wildflower Nursery (Johan and 
Annette Wentzel)

Steel sub-contractors: AshNAdd 
and Africa United

Suppliers of Gro-Wall: Pula Water 
Systems

Supplier of potting mix: Turfnet

 

 

 

 

 

 

 

 

 

 

 
 

d d

Gro-Wall® Slim Pro 
 

Contact us:-  

JHB:     083 415 7038 

DBN:    083 629 1653 

Email: tash@pulawater.co.za 

Web: www.pulawater.co.zaa 

Proud Supplier to Life 
Green Group – 

Keyes Art Mile 
Project 

mailto:tash@pulawater.co.za
http://www.pulawater.co.zaa
http://www.pulawater.co.za/


this unconventional vertical garden. The 
silvery white and pink tufts and plumes 
of different grasses waving in the breeze, 
and the great variety of plants that 
are relatively unknown to the average 
gardener, have caught the attention 
of the more observant passerby. It is 
hoped that the school children of St 
Theresa’s will be able to increase their 
knowledge of nature and ecosystems, 
through the Veld Wall’s potential as an 
educational tool in their biology and in 
their art classes.

The planted wall assists with the 
insulation of the school, as is the nature 
of vertical gardens on buildings, making 
the classrooms cooler in summer and 
warmer in winter. It also helps to curb 
the glare off the façade of the Trumpet 
building.

There are 5970 plants on the full  
extent of the Veld Wall which was 
installed in two phases. Care was  
taken, at the insistence of developer 
Anton Taljaard, not to go beyond the 
confines of species found in Egoli 
Granite Grassland. He knew this was a 
pilot project and yet had the courage 
to take the risk, with the possibility 
of both installation and maintenance 
challenges. The core or backdrop of the 
planting comprises grass species, while 
small shrubs, perennials, succulents and 
climbers serve as infill: little splashes 
of colour and different leaf forms and 
the interesting climbers on wire cables. 
Initial research was done by Wilken on 
the plants that occur in this veld type but 
there was also extensive consultation 
with nurseryman Johan Wentzel of 
Wildflower Nursery...with his first career 

having been that of a geologist and his 
nursery comprising mainly grassland 
plants...which helped to expand the basic 
list to include a larger variety both in 
scale and type.

Wentzel relates: “It is generally accepted 
that Egoli Granite Grassland is underlain 
by granite that produces a nutrient-
poor sandy soil. However, it is not that 
simple, as scattered throughout the 
area are remnants of the so-called 
greenstones, some of the oldest rocks on 
earth. These are mainly serpentines that 
produce a much richer soil than granite. 
Dykes and quartzitic linear structures of 
hydrothermal origin are also present and 
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these inhibit groundwater flow. In the 
end, although there were many possible 
choices, it was availability that finally 
dictated the plants we used.” 

The long section of the Veld Wall has a 
western to slightly north-western aspect 
and virtually all the plants on the wall 
are sun loving. In little pockets of shade 

created by larger plants or shade cast by 
pavement trees or the Trumpet building, 
some shade-loving grasses and bulbs 
have been introduced to the complex 
mix.  

Closer observation of the wall reveals 
the herbaceous and bulbous plants 
in flower. The green-flowered Eucomis 

autumnalis (Pineapple Flower), the bright 
yellow daisies (on their long stems) of 
Haplocarpa scaposa (False Gerbera/ 
Melktou), both have long flowering 
periods... and are available commercially. 
Freesia grandiflora and Freesia laxa 
produce dainty pinkish-red flowers 
in winter and are plants which favour 
shady spots; while Thunbergia neglecta 
is a creeper with creamy-white flowers. 
The small grassland Gladiolus crassifolia 
(Thick-leaved Gladiolus) has flowers in 
colours varying from pale pink to reddish-
pink and purple. It blooms from late 
summer into autumn. Gladiolus elliotii is 
another of the diverse grassland bulbs 
with flowers of a milky white or bluish 
background that is closely speckled with 
tiny pink or maroon spots, and flower 
stalks that are more upright than the 
previously mentioned gladiolus species.

Large black and yellow carpenter bees 
have been spotted, attracted to the 
pollen of the Chlorophytum species 
both on the wall and in the sidewalk 
plantings. This plant has snow-white 
star-like flowers and protruding bright 
yellow stamens, and is buzz pollinated 
by these specialised bees which make 
their nests in wood. The legs of the bees 
envelope the stamens and through 
energetic buzzing shake the pollen 
loose. The coppery coloured Garden 
Acraea has been seen looking for nectar 
from flowering plants such as the much 
favoured Scabiosa columbaria (Wild 
Scabiosa) on the wall. Aloe species 
from Egoli Granite Grassland have 
been planted on the wall, including the 
endangered Aloe peglerae (Turk’s Cap), 
which is a small stemless species with 
leaves curving inwards. This species, 
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which produces its single dull red flower 
spike in winter, is on the Red List of 
endangered species and needs ex-situ 
protection as it is nearing extinction. It is 
hoped that nectar-feeding sunbirds will 
visit the Veld Wall to sup from the aloe 
and poker (Kniphofia) species.

The grasses used as the backdrop 
planting are largely located in the first 
phase which receives the most sun and 
where the Gro-Wall installation wraps 
around the corner onto the north-facing 
section. These make a wonderful showing 
throughout most of the year. Wentzel 
says choosing the grasses was quite a 
challenge, as the smaller grass species 
that were tried initially proved to be too 
small and were simply overwhelmed by 
larger plants. Medium-sized grasses with 
interesting inflorescences, flowering and 
seeding at different times from spring 
into early winter, proved more successful. 
Some of these also take on attractive 
autumn colours. It is hoped that the 
grass seeds will attract bird species 
such as Bronze Mannikins, Weavers and 
Tawny-flanked Prinias, and that birds 
may also nest in this well-protected wall. 
Grass species comprise the attractive 
Sporobolus festivus (Red Dropseed) with 
its red-tinged delicate inflorescence and 
the closely related Sporobolus staphianus 
(Fibrous Dropseed) which is more densely 
tufted. The well-known Rooigras (Themeda 
triandra), which flowers from October 
to July with its distinctive clusters of 
spikelets, takes on a red-brown colour 
late in the season. The smaller Snowflake 
Grass (Andropogon eucomis) makes 
a glittering display on the wall; while 
Melinus nerviglumis (Bristle-leaved Red-
Top) is very interesting with its blue-green 

foliage and shiny inflorescences fading 
from dark purple to white. This grass is 
sometimes called ‘pink crystals’ in the 
landscaping industry.  

Climbers twining up steel cables fixed 
to the Gro-Wall structure are another 
aspect of the planting, originating largely 
from narrow planters at street level. 
Amongst these are the fast growing Wild 
Grape species (Rhoicissus tridentata) 
which produces fleshy, grape-like fruits 
that should attract birds; the severely 
threatened Bowiea volubilis (Knolklimop/
Climbing Lily), an unusual creeper that 
has no true leaves and harvests light for 
photosysthesis from its inflorescences; 
and the glorious Flame Creeper 
(Combretum microphyllum) which 
provides a stunning, massed display 
of crimson flowers in spring. The latter 
plant attracts various insects and is the 
larval host plant for certain butterfly 
species; while nectar-feeding birds are 
also enticed by the flowers.

Wilken emphasises that the biodiversity 
value of the Veld Wall is considered as 
important as its aesthetic value.

Greg Martin of Life Landscapes says the 
weight of the entire Veld Wall – Gro-Wall 
system, potting mix, irrigation system and 
the plants – is approximately 32 tons. 
The engineer of the school building has 
confirmed that the structure will hold 
the full weight of the Veld Wall. Each 
module of the Gro-Wall Vertical Garden 
System, supplied by Pula Water Systems, 
has been bolted directly onto the 

Read more here

THE VELD WALL - ROSEBANK, JOHANNESBURG

https://joom.ag/oOSY
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WINNER’S PROFILE

M innaar admits to having 
both a pragmatic and 
creative side but was 

not drawn to either field of study. 
Fortunately, intervention and some 
sage advice from an architectural 
student, changed the direction of 
Minnaar’s career path, catapulting her 
into the exciting and ever-changing 
world of architectural design. 

Born and raised in Pretoria, Minnaar 
balances the long hours of studying 
and working with hiking and cooking 
alongside her husband of two years, 
who is also completing his studies at 
the University of Pretoria (UP).

After her third year of undergraduate 
study at Tuks Minnaar acquired 

practical experience in the workplace 
and at a small architecture firm in 
Pretoria. She then elected to go to 
South Korea to teach English and 
on her return to South Africa she 
rejoined her previous employer 
where she enhanced her draughting 
experience for three months after 
which she returned to the University 
of Pretoria to start her post graduate 
studies. She is now employed at 
W Design Architecture Studio in 
Pretoria. 

As part of her post graduate Masters 
study course at UP, Minnaar elected 
to write her thesis on ‘Remediator 
– Restoring the dichotomous 
relationship between industry and 
nature through an urban eco-textile 

Last-minute career choices 
in the final year of secondary 
schooling are not uncommon. 
Renée Minnaar, the winner 
of the 2017 Corobrik 
Architectural Student of the 
Year Award, was advised by 
a career guidance counsellor 
to study medicine or Fine Arts 
after matriculating. 

REGENERATIVE DESIGN FORMS THE CRUX 
OF AWARD WINNER

RENÉE MINNAAR’S PHILOSOPHY
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mill and dye house’. Her choice was 
driven by the three research fields 
offered at the University of Pretoria in 
their post graduate program, namely 
heritage and cultural landscapes; 
human settlements and urbanism; 
environmental potential.

“In essence, I chose to focus on 
viewing architecture through the 
perspective of an environmental lens. 
By doing this, I feel we as architects 
can make a positive contribution to 
the environment rather than breaking 
it down. This philosophy definitely 
forms the crux of my personal 
manifesto,” she explains.

According to Minnaar, 
industrialisation has had a major 
impact on many major cities around 
the globe but with rapid technological 
advances, many of these industrial 
sites have been abandoned. She 
cites the old Johannesburg Gasworks, 
where she believes the application of 
a process sensitive to the social and 
economic environment could result in 
the regeneration of this site through 
adaptive reuse principles. 

Minnaar is honoured to be the 
31st recipient of the coveted 
Corobrik Architectural Student 
of the Year Award. The award is 
tangible recognition of excellence 
in the top Masters course students 
in Architecture from universities 
throughout South Africa. Prof Arthur 
Barker, MProf coordinator, Research, 
Archive coordinator and Heritage 
and Cultural Landscapes Research 
Coordinator says that “…the projects 
rewarded by Corobrik are still revered 
by current students, providing a 
benchmark to live up to.”

“This is an award so many architecture 
students dream about winning and 
I really had never expected to win 
it. However, last year I was totally 
motivated and committed to giving 
my all to my thesis so in spite of 
the sleepless nights and sacrificed 
weekends, it has all been worthwhile. 
I am still overwhelmed and I am 
extremely grateful to Corobrik and the 
prestigious judges for recognising my 
work,” says Minnaar.

Minnaar says that she has been 
influenced by regenerative design and 
finding new ways for the built industry 
to positively influence and impact on 
the environment. “My own designs are 
defined by rigid lines and trying to find 
ways of integrating the landscape and 
architecture to make the boundaries 
undefined – a fusion of the two 
elements, if you will. I am very excited 
about the future and the potential 
of repairing the broken urban fabric 
through regenerative architectural 
practise.”  
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In the PPC Imaginarium, concrete is the
inspiration, the stimulus and primary medium
for revolutionary design thinking and artistry
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It's a showcasing of innovation through art and design,
where the beauty and versatility of concrete is celebrated,

and where emerging talent is recognised and rewarded.
The overall winner stands a chance to win R150 000
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In February 2011 SVA International was 
commissioned by developers RMB 
Westport to undertake a due diligence 

on a design submitted to the Lagos Local 
Authority for the Wings Office Complex. 
Based on the report, RMB formed a SPV 
(special purpose vehicle) with Standard 
Bank and Oando PLC to purchase the 
scheme. 

Permission was obtained from the 
Local Authority to make changes to 
the approved scheme provided that 
the changes would not constitute total 

abandonment of the original scheme. 
This allowed for the design to be value 
engineered, resubmitted and approved in 
a short time period and negated the need 
for a lengthy new submission. 

Lyall Dukes of SVA International recalls 
that the consulting team was quickly 
mobilised and the architectural and 
structural design solution was delivered to 
site for construction to begin in a relatively 
short period. The site was handed over in 
November 2011 to main contractor Cappa 
D’Alberto Construction, Nigeria. 

 The idea for the Wings Office Complex on Victoria island 
in Lagos, Nigeria was conceived in 2009, with construction 
beginning in 2013. Directly accessible from the recently 
upgraded Ozumba Mbadiwe arterial route and the Five Cowrie 
Creek water transportation route, the state-of-the-art facilities 
provide a spacious, modern light-filled working environment 
that overlooks the surrounding city.

OANDO 
WINGS 
OFFICE 

COMPLEX 

http://www.ppcimaginarium.co.za
https://www.ppcimaginarium.co.za/
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Design brief 
The client required the professional 
team to analyse the original submitted 
design and provide solutions which 
would improve the design quality. The 
design also needed to rationalise the 
planning without altering the original 
massing and form stipulated by the Local 
Authorities. The symbolic notion of a twin 
tower was imperative. The engineering 
was reconsidered to facilitate more 
economical and commercial criteria 
important to the client’s vision for the 
product. The commercial feasibility of 
measuring the construction cost against a 
market relevant rental was key in driving 
much of the value engineering.

While the design has been heavily 
influenced by commercially driven criteria, 
innovation, sustainability, energy efficiency 
and a desire to create an investment 
grade product in Lagos were central to the 
decision process. The design features a 
twin tower configuration with the primary 
façades formed to resemble the sails of 
a ship aligned in plan to form separate 
wings, which influenced the adoption of 
the name of the development  

The prominence of the site and its 
location within the Victoria Island precinct 
presents a superb view and experience 
of one of the animated prime waterways 
of Lagos. A prime retail area has been 
created at ground floor overlooking the 
creek and is intended to be used for an 
upmarket fine dining offering. The office 
configuration on a typical floor is highly 
flexible and can be arranged to any tenant 
size. 

The northern edge of the site overlooking 
Cowrie Creek has been landscaped to 
provide a pleasant and inviting arrival for 
those accessing the site off water, while 
providing a fruitful environment and 
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outlook to the planned retail ground floor 
spaces. Other areas are landscaped using 
a predominantly hardscape due to high 
winds at times and maintenance issues.

Challenges 
Shortly after site handover, the project 
became embroiled in a land claim dispute 
which took some months to finally resolve 
before the earthworks and piling could 
commence in March 2013.

The design offered some unique 
challenges. Delivering a building 
constrained by a previously approved 
scheme created very clear parameters 
for engagement. Due to the fact that the 
client body was largely made up of South 
African investors, the understanding 
related to the operation, leasing and 
management of the product differed 
from its predecessor and needed to be 
changed to the new requirements. 

“Design challenges lie in the 
communication of the ideas. Due to 
the distances and network constraints, 
communication and delivery of 
information is key to final implementation. 
A robust design interrogation which 

leads to a fully resolved solution 
is essential. This project was 
delivered using REVIT which is a 
drawing package facilitating the full 
development and documentation 
through a BIM, 3-dimensional 
modelling process. This process 
definitely limits coordination 
errors and improves the final 
resolution of detailing. This project 
was completed with architectural, 
structural and mechanical 
disciplines all co-ordinated through 

the REVIT application,” Dukes explains.

The site and the requirement to create 
parking in a basement effectively 
submerged below the water level in the 
creek created a series of engineering 
challenges. The soil conditions required a 
piled solution with a raft to the full extent 
of the basement footing. Effectively 
this created a situation whereby the 
engineers were dealing with a basement 
or sub-structure below water level that, 
due to hydrostatic pressure, would push 
up vertically from its base level. A system 
to dewater the site using wells was 
designed to neutralise the hydrostatic 
upward pressure until sufficient weight 
was achieved through the construction 
of the towers to counter the effect of this 
upward force. 

“The project faced numerous financial 
challenges related to import duties, 
and the severe depreciation of the 
Nigerian Naira which created significant 
complications with the purchase and 
importation of materials from overseas 
suppliers. We were able to secure early 
purchase for the majority of items 
thereby reducing a significant amount of 
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financial risk to our client,” says Dukes. 

In spite of these challenges, beneficial 
handover of the first tower was 
completed in November 2016, with the 
balance of the scheme completed in 
March 2017.

Sustainability 
The Wings comprises smart and energy-
efficient buildings that regulate their 
internal temperature to acclimatise with 
the outdoor temperature. A number of 
sustainable initiatives were implemented 
in the design:

• External cladding designed to limit 
direct solar gain by 
using performance 
glazing and a 
ceramic frit 
solution aimed at 
controlling glare

• Electrical power 
generation plant 
serving the base 
building areas and 
generating spare 
electrical capacity

• Intelligent building 
management 

system, monitoring all vital operational 
functions

• High efficiency air-cooled chillers
• Noise-minimising building acoustics
• Water consumption/conservation via 

sanitary supply restrictors, selectors 
and shut-off valves

• Wet services management system for 
soil and water wastes

• Filtered fresh air supply at a minimum 
rate of 8 litres per person per second.

Conclusion 
“A project of this nature is unique and 
challenging. The level of sophistication 
and design intensity presents a challenge 
in an environment like Nigeria for several 
reason. The skill level on the ground is 
unlike the experience we get locally and 
one certainly needs to go there with an 
open mind as often the solution comes 
from an experience or understanding 
achieved in country. An understanding 
of local custom and culture, as well as an 
ability to first look at the local solution 
before going to your South African 
experience as your default solution is 
essential. Understanding why in the first 
instance is paramount,” says Dukes.  
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Before three days, the contribution 
of ground fly ash to the strength 
is mainly due to physical filling 

and microaggregate effect. After that, 
the contribution of pozzolanic effect to 
the strength becomes obvious and can 
significantly increase the compressive 
strength after 60 days and the flexural 
strength after 28 days. The ground fly ash 
is better than grade I fly ash to optimise 
the pore structure of hardened pastes. 
It can significantly reduce the number 
of harmful pores (>20 nm) and increase 
the number of harmless pores (<20 nm), 
which refines the pore structure and 
makes the structure denser.

1. Introduction
Fly ash is a by-product from the residue 
of coal combustion, and it is a kind of 
pozzolana. Fly ash tends to be spherical 
with micrometres to millimetres particles 

and has a relatively high reactivity 
depending on the chemical formation 
of its individual particle [1]. These made 
the demand of fly ash grow steadily 
over the past 30 years [2, 3], especially 
in concrete and construction industries 
[3, 4]. Therefore, fly ash has become the 
most widely used mineral admixture 
in all kinds of concrete [5, 6]. The main 
chemical components of fly ash are 
Al2O3, SiO2, and Fe2O3 [7] and fly ash 
consists of a major amorphous phase 
and a small amount of crystalline phases 
[8, 9]. At early stages of hydration, fly ash 
particles often act as microaggregates 
to fill the pores of binders and nuclei 
for the hydration products [10], while at 
later stages, the chemical effect of fly ash 
works. Fly ash can react with Ca(OH)2, 
which is a product of cement hydration, 
to form C–S–H gel [11, 12]. This is the 
so-called pozzolanic reaction. The 

In this study, the ground fly ash is made of ordinary grade I fly ash by grinding. 
Compared with grade I fly ash, the influence of ground fly ash on cement 
hydration and mechanical property of mortar was investigated. The results 
show that ground fly ash can improve the hydration of cement at all the ages 
compared with grade I fly ash, and not only does its pozzolanic reaction start 
earlier, but the reaction degree is higher and the speed is quicker.
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pozzolanic reaction of fly ash is much 
slower than the hydration of cement 
[13].

The utilisation of fly ash not only saves 
energy but also improves the properties 
of concrete. With the fly ash addition, 
the heat of hydration of high-volume 
concrete is reduced [14–16]. Liu et al. 
[17] proved that fly ash could improve 
the fluidity of concrete. Fly ash also 
can decrease the drying shrinkage 
of concrete to some degree [18–21]. 
Furthermore, an appropriate addition of 
fly ash could enhance the resistance of 
concrete to sulphate attack and chloride 
penetration [22–24], thus reducing 
the risk of steel corrosion [25]. Other 
properties such as strength [6], acid 
resistance [26], wear resistance [27], 
and leaching properties [28] could be 
improved by replacing part of cement 
with fly ash.

The specific surface area of the fly ash 
used in current practical engineering is 
between 300 and 400 m2/kg. Fly ash with 
a specific surface area of 600 to 700 m2/
kg can be obtained from grinding. A large 
part of the glass phase can be ground 
up to pieces and the particle size of fly 
ash is mainly distributed below 10 m by 
grinding. The activity of fly ash depends 
mainly on the structures and properties 
of the amorphous composition and the 
filling effect of fly 
ash depends mainly 
on the particle 
size. Therefore, 
theoretically it 
is practicable to 
make fly ash play 
a greater role in 

concrete by grinding.

In this research, pure cement and 
ordinary fly ash were used as a 
reference. With a variety of experimental 
test methods, the effects of ground 
fly ash and grade I fly ash on cement 
hydration, pore structures of hardened 
pastes, and strength of mortar were 
comparatively studied. More importantly, 
the mechanism of grinding fly ash in 
hydration and hardening of cement-
based composite cementitious materials 
was discussed.

2. Materials and methods
2.1 Raw materials
An ordinary Portland cement which is 
used for testing admixtures was applied 
in our research, and the specific surface 
area of the cement is 346 m2/kg. Grade I 
fly ash used was produced by a thermal 
power plant in China, the specific surface 
area of the fly ash is 384 m2/kg, and 
water demand is 88%. The chemical 
composition of cement and grade I 
fly ash is shown in Table 1. Standard 
sand was used as the aggregate for 
mortar specimens. Polycarboxylate 
superplasticiser with water reduction 
rate 19.1% was used to adjust the flow-
ability and workability of fresh mortars 
and pastes.

The ground fly ash was made of grade 

Table 1: Chemical compositions of cement and fly ash.
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pozzolanic reaction of fly ash is much 
slower than the hydration of cement 
[13].

The utilisation of fly ash not only saves 
energy but also improves the properties 
of concrete. With the fly ash addition, 
the heat of hydration of high-volume 
concrete is reduced [14–16]. Liu et al. 
[17] proved that fly ash could improve 
the fluidity of concrete. Fly ash also 
can decrease the drying shrinkage 
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hydration, pore structures of hardened 
pastes, and strength of mortar were 
comparatively studied. More importantly, 
the mechanism of grinding fly ash in 
hydration and hardening of cement-
based composite cementitious materials 
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2. Materials and methods
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An ordinary Portland cement which is 
used for testing admixtures was applied 
in our research, and the specific surface 
area of the cement is 346 m2/kg. Grade I 
fly ash used was produced by a thermal 
power plant in China, the specific surface 
area of the fly ash is 384 m2/kg, and 
water demand is 88%. The chemical 
composition of cement and grade I 
fly ash is shown in Table 1. Standard 
sand was used as the aggregate for 
mortar specimens. Polycarboxylate 
superplasticiser with water reduction 
rate 19.1% was used to adjust the flow-
ability and workability of fresh mortars 
and pastes.

The ground fly ash was made of grade 
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I fly ash using the ball milling method in the 
laboratory. The rotating speed is 250 rad/min, 
ball to binder ratio is 4:1, and the milling time 
is five hours. The specific surface area of the 
prepared ground fly ash is 651 m2/kg, and its 
water demand is 97%. The microstructures 
of ordinary and ground fly ash are shown in 
Figures 1 and 2, respectively. And the particle 
size distribution of the three raw materials is 
shown in Figure 3.

2.2 Mix methods
2.2.1 Mortar specimens
Three groups of mortar specimens were 
prepared. Pure cement mortar was the 
reference group, and the other two groups 
were mortar with 25% grade I fly ash addition 
and mortar with 25% ground fly ash addition. 
The three groups of mortars were marked as 
Cement, FA-25%, and GFA-25%. Their sand to 
binder ratios and water to binder ratios were 
3:1 and 0.4, respectively. The superplasticiser 
was added to the mortars to achieve a jumping 
table flow of 200 ± 5 mm. The specimens were 
cured in standard curing boxes for 28 days and 
then cured in water and ambient temperature 
to the testing age.

2.2.2. Hardened paste specimens
The hardened paste specimens were casted 
and cured in the same conditions as mortar 
specimens. The specimens were immersed in 
acetone to discontinue the hydration of pastes 
at the testing age and used for microstructure 
analysis.

3. Results and discussion
3.1. Heat of hydration
The hydration heat of composite cementitious 
materials was tested by using ToniTechnik7338 
Isothermal Differential Calorimeter. The 
cumulative hydration heat Q and exothermic 
rate dQ/dt were measured within the initial 

TECHNOLOGY

Figure 1: Micromorphology of grade I 
fly ash.

Figure 2: Micromorphology of ground 
fly ash.

Figure 3: Particle size distribution of 
raw materials.

53AFRICAN DESIGN MAGAZINE ©   | MAY 2018

TECHNOLOGY

72 hours at 25°C. The water to binder 
ratios kept 0.4 and the total mass of 
binders was 6 g in each experiment. 
The cumulative hydration heat and 
exothermic rate of all the samples are 
exhibited in Figure 4.

Figure 4 shows that the additions of 
grade I fly ash and ground fly ash both 
lowered the hydration heat compared to 
that of pure cement, because replacing 
part of cement with fly ash resulted 
in the reducing content of cement 

in binders. In comparison with pure 
cement, the second exothermic peak 
of binder with grade I fly ash addition 
appeared later, while with ground fly ash 
addition, the second exothermic peak 
appeared earlier. In addition, the total 
hydration heat and exothermic rate of 
Sample GFA-25% were both higher than 
Sample FA-25%.

In the process of hydration, the 
precipitation of C–S–H and Ca(OH)2 
required Ca2+ concentration in the 
solution reaches the saturation. When 
replacing part of cement with grade I 
fly ash, some of Ca2+ was adsorbed on 
the surfaces of fly ash particles and the 
decrease of the cement content led to 
the decrease of Ca2+concentration in 
the liquid phase, thus delaying the time 
of Ca2+ to reach saturation. Therefore, 
adding grade I fly ash has an effect 
of delaying the early-age hydration 
and further delay the time of the 
appearance of the second exothermic 
peak. However, the particle size of 
ground fly ash is significantly smaller 
than that of grade I fly ash. In the early-
age hydration of Sample GFA-25%, the 
fly ash particles act as nucleation of the 
cement’s hydration products, which to 
some extent can promote the hydration 
and thus slightly advance the second 
exothermic peak.

3.2. Thermal analysis
The content of Ca(OH)2 in 
hardened pastes was measured by 
thermogravimetry (TG). In order to 
prevent carbonisation of hardened 
pastes during the heating process, 
N2 was used as the protective 
atmosphere. The heating rate was 10°C/

Figure 4: Hydration heat curves of 
composite cementitious materials.
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min and the maximum temperature was 
900°C in TG tests. The TG-DTG results 
of the three kinds of pastes at the age 
of 3, 28, 90, and 360 days are presented 
in Figure 5, and the corresponding 
Ca(OH)2 contents are shown in Table 
2. Δ1 and Δ2 in Table 2, respectively, 
represented the difference values in 

Ca(OH)2 contents of FA-25% and GFA-
25% compared to 75% Ca(OH)2 content 
of Cement.

The continuous hydration of cement 
leads to the constant increase of 
Ca(OH)2 content, but the pozzolanic 
reaction of fly ash will consume some 

Ca(OH)2. A large 
number of studies 
[29, 30] have 
shown that the 
reaction degree 
of fly ash at the 
age of 3 days is 
generally less than 
5% and at the 
age of seven days 
less than 10%. It 
can be referred 
from Table 2 that 
Ca(OH)2 content of 
FA-25% and GFA-
25% increased 
first and then 
decreased with 
the increase of 
ages, which was 
due to the relative 
values between 
forming rate and 
consuming rate of 
Ca(OH)2. However, 
Ca(OH)2 content 
of GFA-25% was 
less than that of 
FA-25% at all ages. 
Furthermore, 
Ca(OH)2 content of 
GFA-25% reached 
its maximum at 
the age of 90 days 
while Ca(OH)2 
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Table 2: The content of Ca(OH)2 in the hardened cement paste at 
different ages (%).

Figure 5: TG-DTG curves of composite cementitious materials.
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content of FA-25% reached its maximum 
at the age of 28 days. This indicates that 
the pozzolanic activity of ground fly ash 
is higher than that of grade I fly ash and 
that ground fly ash has more significant 
effect on promoting the hydration of 
cement.

It is known from hydration heat analysis 
that grade I fly ash retards the early-age 
hydration of cement, but Δ1kept positive 
from three to 28 days and increased with 
ages, indicating that fly ash promotes the 
hydration of cement. The higher slope of 
hydration heat curve of FA-25% after 24 
hours compared to that of cement also 
proves this point. The main reason is 
that addition of grade I fly ash increased 
the effective water to cement ratio so 
that the retarding effect of grade I fly 
ash on hydration appeared mainly in the 
initial 24 hours. Δ1reached maximum 
at 28 days, then generally changed to 
negative, and grew negatively, indicating 

that the pozzolanic reaction of grade I 
fly ash presented very low degree within 
initial 28 days, but the reaction degree 
was obviously promoted after 28 days 
and the hydration rate exceeded that 
of Cement, resulting in more Ca(OH)2 
consumption than its formation and 
negative Δ1; the value of Δ1 expressed 
little difference at 90 days and 360 days, 
indicating that the pozzolanic reaction of 
grade I fly ash was relatively fast from 28 
days to 90 days and then became slow.

Δ2 of GFA-25% was positive at three 
days, meaning that ground fly ash 
always promoted the hydration of 
cement. After three days, Δ2 significantly 
grew negatively with the increase of 
ages, indicating that after three days 
the pozzolanic activity of ground fly 
ash began to increase greatly and the 
hydration rate of GFA-25% was higher 
than that of cement, even at the ages 
of up to 360 days. It can be seen from 
the data in Table 2 that the pozzolanic 
reaction degree of ground fly ash is 
slightly higher than that of grade I fly ash 
at initial three days, while after three 
days, the pozzolanic activity of ground fly 
ash began to increase significantly and 
is greatly higher than that of grade I fly 
ash. With the increase of ages, the gap 
of pozzolanic activity between ground 
fly ash and grade I fly ash became 
significant.

3.3. Compressive strength and flexural 
strength
The changes of compressive strength 
and flexural strength of three kinds of 

Figure 6: The compressive strength 
versus ages.

Read more here
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min and the maximum temperature was 
900°C in TG tests. The TG-DTG results 
of the three kinds of pastes at the age 
of 3, 28, 90, and 360 days are presented 
in Figure 5, and the corresponding 
Ca(OH)2 contents are shown in Table 
2. Δ1 and Δ2 in Table 2, respectively, 
represented the difference values in 

Ca(OH)2 contents of FA-25% and GFA-
25% compared to 75% Ca(OH)2 content 
of Cement.

The continuous hydration of cement 
leads to the constant increase of 
Ca(OH)2 content, but the pozzolanic 
reaction of fly ash will consume some 

Ca(OH)2. A large 
number of studies 
[29, 30] have 
shown that the 
reaction degree 
of fly ash at the 
age of 3 days is 
generally less than 
5% and at the 
age of seven days 
less than 10%. It 
can be referred 
from Table 2 that 
Ca(OH)2 content of 
FA-25% and GFA-
25% increased 
first and then 
decreased with 
the increase of 
ages, which was 
due to the relative 
values between 
forming rate and 
consuming rate of 
Ca(OH)2. However, 
Ca(OH)2 content 
of GFA-25% was 
less than that of 
FA-25% at all ages. 
Furthermore, 
Ca(OH)2 content of 
GFA-25% reached 
its maximum at 
the age of 90 days 
while Ca(OH)2 

TECHNOLOGY

Table 2: The content of Ca(OH)2 in the hardened cement paste at 
different ages (%).

Figure 5: TG-DTG curves of composite cementitious materials.
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content of FA-25% reached its maximum 
at the age of 28 days. This indicates that 
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effect on promoting the hydration of 
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of Cement, resulting in more Ca(OH)2 
consumption than its formation and 
negative Δ1; the value of Δ1 expressed 
little difference at 90 days and 360 days, 
indicating that the pozzolanic reaction of 
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These 20 exceptional new buildings 
are located in 16 countries, 
and range from large urban 

infrastructure schemes to private homes; 
cultural destinations to civic spaces; 
educational buildings to places of 
worship. The shortlist of four buildings 
will be announced in September 2018 
and the winner will be revealed in 
November 2018. 

In addition, Gustavo Utrabo and Pedro 
Duschenes, founders of Brazilian 
architecture firm Aleph Zero, are the 
recipients of the RIBA International 
Emerging Architect 2018. Their project, 
Children Village in Formoso do Araguaia, 
Brazil, designed with Rosenbaum, is one 
of the 20 winners.

The RIBA International Prize 2018 will 
be awarded to the most significant and 
inspirational building of the year. The 
winning project will exemplify design 
excellence, architectural ambition and 
deliver meaningful social impact. The 
RIBA International Prize is open to any 
qualified architect in the world. 

Unfortunately the three African projects 
nominated for the awards - the Empower 
Shack and Zeitz MOCAA projects in South 
Africa and the Sacred Heart Cathedral of 
Kericho in Kenya – did not make it through 
to the second round of judging.  

The Royal Institute of British Architects 
(RIBA) have announced the longlist 
for the RIBA Awards for International 
Excellence 2018.

RIBA AWARDS 
INTERNATIONAL EXCELLENCE 
2018 LONGLIST ANNOUNCED 

RIBA INTERNATIONAL AWARDS 2018

Gustavo Utrabo and Pedro Duschenes 
– winners of the RIBA International 
Emerging Architect 2018.
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