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COMMENT

Welcome members to the 

first in-house publication of 

Concrete Beton for many years. 

This printed copy is exclusively 

for you – our members, as part 

of your value proposition from 

us and we are committed to 

producing for you a far more 

relevant and interesting technical 

journal, covering many aspects 

of concrete and concrete-

related issues.

Some time ago in our plans 

to change the way we published this journal, we asked our members 

whether or not they would prefer to use an on-line version of the 

publication rather than receive the printed copies. Our motive was 

centred on the green issue (less paper, less trees) and of course, 

economics (paper is becoming more and more expensive). More 

than 30% of members stated that they would still prefer the printed 

copy, citing that “nothing beats the physical document”. So we have 

decided to run with both versions, certainly for the foreseeable future. 

This does mean, of course, that the on-line version is available for 

all to read on our website which, from an advertisers’ point of view 

is a positive benefit as their exposure is so much wider. Advertising 

support for this issue has been tremendous and the Society is very 

grateful to those companies for their generous support.

Despite the increase in semi-technical content, the journal 

nevertheless, retains its accreditation status with the Department of 

Higher Education and Training, which is good news for our tertiary 

education institutions who derive benefits from such recognition.  

In this way, and through our academic institution category of 

membership, we will continue to support the enhancement of 

research output by, and the academic performance of, Universities 

and Universities of Technology.

Enjoy this ‘new’ read, and I would welcome any constructive 

comments that you may like to send to me, in furtherance of continual 

improvement.

John Sheath

Editor
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The New Year holds some challenges 

for the Concrete Society, but also 

many promising prospects. One of the 

highlights of 2014 will definitely be the (once 

again) in-house publication of the Concrete 

Beton. I am thus proud to present to you this 

first in-house publication of Concrete Beton in 

more than 8 years. This is now, as it should 

be, a unique benefit to all Concrete Society 

members. 

In this edition you will find a technical 

paper covering carbonation and service life 

assessment using air permeability test data, 

as well as articles about chemical admixtures 

and some concrete ‘tips’.  You will also find 

some feedback from the branches and the 

calendar of events for 2014.

Thanks to the generous sponsorship of 

AfriSam, we have expanded our academic 

membership. A number of universities 

have already joined  and this will enable the 

Concrete Society to increase collaboration 

with the higher education institutions and 

also engage students to share in our vision of 

promoting excellence in the use of concrete. 

We have also awarded three  postgraduate 

bursaries for 2014.

Our four branches have  finalised their 

schedule of events for 2014 and members are 

invited to take part in these to ensure that they 

get maximum benefit from their membership 

with us. Please watch your email for notices 

of these events or visit our website at www.

concretesociety.co.za. If you wish to become 

involved at the local branch level, please do 

not hesitate to contact your local Branch 

Chair.

We now have a new edition to our head 

office staff, Marike Bothma. Welcome Marike! 

We look forward to working with you and trust 

you will find working for the Concrete Society 

a rewarding experience.

As we are not holding a Fulton Awards 

ceremony during 2014, we will be organising 

three seminars instead of two as was the 

case in 2013. The first took place during 

the week of 03 – 06 March 2014 on the 

topic of concrete’s role in human settlement 

development. The other two seminars, 

developments in cementitious materials and 

the latest developments in the design of 

concrete structures, will be held in June and 

September 2014 respectively.

Thank you to all members for your 

support during my 2 year term as president, 

and a special thank you to my fellow Board 

members. I appreciate your loyalty. 

I wish Tseli Maliehe a successful and 

enjoyable term as president of the Concrete 

Society.

  Sincerely

Billy Boshoff

President’s message
2014 unfortunately marks the end of my term as president of the 

Concrete Society. It was a rewarding experience, specially working 

with the professional Head Office staff and my fellow Board members. 

It was my pleasure serving the Concrete Society.
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Brief and design reaction
The two-part brief from the Client was one that might have seemed 

simple enough at the time. Firstly, to design a Flagship Building that 

would not date and will become an Icon in Pretoria and Gauteng. 

Secondly, to deliver a product that will be low on maintenance. Phase 

one of Emira Property Fund’s new office development, Podium at 

Menlyn, has successfully been completed. This iconic building has 

been a talking point ever since the first off shutter concrete façade was 

revealed.

Concept and design reaction
The seamless triangular union of glass and off-shutter concrete 

was inspired by ancient engraved artworks found in the Blombos 

Caves on the Southern Cape coast of South Africa. This symbolizes 

a bridge between a 77 000 year old culture and the future of South 

Africa. Inspiration was also drawn from the ancient Chinese Tangram 

dissection puzzle. This puzzle, consisting of seven flat shapes called 

tans, was put together to form shapes. The design team met the client’s 

brief by transforming this ancient game into a magnificent triangular grid 

which features on the eastern and southern façades of the building in 

Phase 1. The abstract design is produced as a modular unit that can 

be configured into a geometric grid, making the implementation of the 

design an exact science and representing a synthesis of mathematics, 

symbolic systems and art. Even the basement and lift lobby artwork 

makes use of these tans to create a “geometrical garden” within an 

urban space, giving one the feeling of being in a digital landscape. 

The artwork transforms a once dull basement into an exciting space, 

through which one enters for a day’s work. The design suggests both 

the archaic nature of its origins and the sophistication of 21st century 

technology.

The Building
The monochromatic triangular façade consists of a 3 shaded curtain 

wall of grey glass which spans the soft curve of the building on the 

corner of Atterbury Road and Lois Avenue. This striking feature takes 

full advantage of its prime location directly across from Menlyn Park 

Shopping Centre. The curtain wall acts as a mirror to the sky, evolving 

in colour and intensity as the sun moves across the African sky. In some 

instances the mottled façade appears as a single uniform colour. 

Breaking the length of the southern façade, and anchoring the 

building on the northern side, the off-shutter concrete feature walls 

amplify the triangular module of the façades, whilst at the same time 

complimenting the curtain walls. The triangular forms of the façade are 

now seen as a 3-dimensional shape as opposed to the 2 dimensional 

form of the curtain wall’s triangles. The creation of a 3 dimensional 

triangle was a construction feat in itself. The triangular forms in the 

concrete façade were defined by means of creating 35 mm deep 

recesses. A further resolution for triangular windows is to allow natural 

Podium at Menlyn

FULTON AWARDS WINNER

Why the project was included in the competition

Podium at Menlyn aspired to incorporate a triangular geometry into the use of low-maintenance 

materials. The use of the triangular geometry in the design of the curtain wall was one that was simplistic, 

however remained only 2 dimensional.The Design Team was looking for a material that would be able 

to incorporate a third dimension to the triangular forms of the façade. What better material to select 

other than raw concrete in order to achieve this. The raw concrete is juxtaposed with the smooth curtain 

wall which creates a harmonious balance in the design, leaving passers-by with a sense of curiosity and 

wanting to know how this building’s concrete forms were actually created.
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light to filter into the internal office space, coupled with the walls being 

an integral part of the structural frame of the building, made for an 

interesting design solution.

The methodology of the construction of these concrete features 

had to address the following aspects of the design/construction, which 

were resolved by means of the construction of a sample panel prior to 

the end product being produced:

1. Creating the recessed lines which define the triangular geometry 

meant that once the shutters were removed there was a risk that 

the concrete could break out and leave the face of the walls with 

areas that looked ragged and which would require patching. The 

patching of the concrete is one element that the entire Team wanted 

to avoid at all costs. The beauty of off-shutter concrete lies in the 

seamless and sculptural appearance and texture of its materiality. 

During the construction of the sample panel, different methods 

were explored in order to obtain the required effect.

 

These methods included:

 - Using fibre reinforced concrete

 - Using self-compacting concrete or the use of pre-mixed  

 concrete with a smaller aggregate.

2. The Structural Engineer required the concrete feature walls to 

be part of their structural framework of the building, and hence 

the Contractor was required to cast portions of the feature wall 

simultaneously with the main frame of the building. 

The methodology that was followed for the construction of the concrete 

feature walls is set out below:

1. The downstand portions of the feature walls were cast at the same 

time as the first floor slab, which meant construction with regular 

premixed concrete rather than using self-compacting concrete due 

to the fact that the Structural Engineer required a contiguously cast 

concrete structure to this area. In addition, due to the added cost 

of self-compacting concrete, it could not be used for the casting of 

the floor slabs.

2. The second cast (first floor to second floor level) of the feature wall 

were completed using self-compacting concrete. In the top portion 

of the feature wall, a polystyrene pocket was left on floor slab level 

which served as a permanent shutter for the concrete of the second 

floor slab.

3. The Second Floor slab was cast using regular pre-mixed concrete, 

with splicing of reinforcing done above the floor slab level.

4. This procedure was repeated for the second, third and fourth floor 

pours (to the underside of the roof slab) However, as with the most 

bottom portion of the wall, the most upper portion similarly required 

to be one continuous pour for the roof slab’s upstand to work 

structurally. This upper portion was again cast using regular pre-

mixed concrete due to cost constraints.
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5. What makes this methodology so unique is the fact that the 

building’s entire façade’s grid was set out using the geometrical 

grid of the concrete feature walls. The construction joints in the 

concrete walls were required at very specific heights in order not 

to impact the Contractor’s program. Numerous consultations were 

held between the Structural Engineer, the off-shutter concrete 

Specialist, the Contractor and the Architect. In the end the solution 

that was agreed upon had no impact whatsoever on the program 

of the building.

6. One would have expected that the grid of the triangles on the 

feature walls would have been constructed only on the external 

faces in order to save time and reduce the cost of the shuttering. 

However upon entering the interior of the building, it becomes 

apparent that the space directly behind the feature walls, is in 

fact also a continuation of the grid of the triangles. Yet again, it 

becomes evident that due to good planning and good construction 

methodology this feat was achieved without impacting on the 

Contractor’s program and remaining within the budget.

7. Two sets of shutters were used for the construction of the 3 feature 

walls: A single set of shutters were used for both the eastern and 

western façade’s feature walls. These were phased by levels, i.e. 

once the first downstand was complete on both the eastern and 

western façades, the first wall cast on the western wall’s shuttering 

was used on the eastern wall’s first cast, and so the process 

continued. The design of the walls is therefore a mirror image of 

the other.The second set of shutters were used for the construction 

of the fire escape stairwell on the southern façade.By utilising the 

same shutter for the construction of the two walls meant a cost 

saving of 40% on the shuttering.

8. The Contractor approached Lafarge Readymix Gauteng, and in the 

end it was decided to use Lafarge’s Agilia Vertical self-compacting 

concrete solution. Of the total volume of 11 500 m3 of concrete 

used, 360 m3 was Agilia Vertical.

The building’s northern façade is divided into two main sections. The first 

section has affectionately become known as the “egg-crates”, which 

are simplified off-shutter concrete sun-shading devices created by a 

combination of concrete overhangs which protect the office space from 

the midday sun throughout the year. Equally deep concrete sunscreen 

walls also provide shading from the early morning and late afternoon 

sun. The combination of the walls and the overhangs create the “egg-

crates”, which has also become a multi-functional space being utilised 

as patio’s overlooking the main intersection of Lois Avenue and Ingersol 

Road in Menlyn.

The northern façade is exposed to direct sunlight throughout the 

day. To avoid excessive heat build-up, a double curtain wall system was 

designed. The façade is therefore built up of 2 curtain walls 1 metre 

apart, which naturally ventilate and disperse the building heat build-up. 

The top and bottom of the curtain wall is open to assist the stack effect 

of heat dissipation within this void.

The main entrance to the building is a celebration of space with the 

bold concrete entrance towering the full height of the 5 storey building. 

This rather humbling entrance is a grand welcome to each visitor 

entering the Jewel of Pretoria.

Upon entering the building, one cannot help but feel as if you have 

stepped onto the set of a 70’s science fiction movie. A dramatic transition 

is made from the darker more powerful external façades to a much 

lighter and friendly interior. The geometric grid continues throughout 

the interior of the building. Spontaneous triangular monochrome floor 

tiles contrast playfully on the floor of the lobby and pure white glass wall 

cladding subtly mimics its big brother, the exterior façade. The façade is 

visible from the office space during the day, adding texture and contrast 

to the interior. At night, the bright playful interior draws passing eyes 

like moths to a flame. Therefore, the focal point of the building shifts 

from the dark and powerful exterior in the day, to the bright and playful 

interior at night - an inverse contrast.

Green Technologies
Although the building is not Green Star rated, many green principles 

have been implemented. These include T5 light fittings; a VRV HVAC 

system; the double curtain wall façade; 765 mm bulkheads and similar 

sized spandrel panels on every floor reducing the effective area of the 

façades; passive sunshading on the northern façade and performance 

glazing which reduce heat loads substantially.

In Conclusion
The Podium at Menlyn has become the gateway to the Menlyn node, 

which is to become an A-Grade business hub with in excess of 300 000 

square metres of mixed use development including retail, offices, hotels 

and residential units being planned. The success of the project can be 

attributed to the unbeatable combination of limitless creative talent in 

the form of Francois Bredenkamp, technical and project management 

expertise in the form of Frans De Klerk, and a client who had complete 

faith in the both of them. Support from an equally talented technical and 

interior design team made the implementation of the original concept 

a reality.

There is a saying that goes “be so good they can’t ignore you”. We 

believe Podium at Menlyn has made this saying its own. s

FULTON AWARDS WINNER
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The $1 billion Port of Miami Tunnel is 

one of the largest construction projects 

currently underway in the United 

States. When completed, the project will 

provide direct access between the seaport and 

highways I-395 and I-95, reducing the number 

of cargo trucks on congested downtown 

Miami, FL, streets and aiding development 

in the region. A key element of the project is 

the construction of a 3/4 mile (1.1 km) long 

twin-tube tunnel between Watson and Dodge 

Islands. The tunnel is being bored using a 42 ft  

(13 m) diameter earth pressure balance 

tunnel boring machine (EPB TBM), which 

concurrently installs segmental precast 

concrete lining rings. Each ring panel is 

composed of eight precast curved segments 

that are typically about 16 ft (4.8 m) long,  

5.5 ft (1.7 m) wide, and 2 ft (0.6 m) thick.  

The project is a public-private partnership 

governed under a concession agreement 

between the owner, Florida Department 

of Transportation (FDOT), and MAT 

Concessionaire, LLC (MAT). The agreement 

transfers the responsibility for designing, 

building, financing, operating, and maintaining 

the project to the private sector. The contract 

terms make it clear that durability and service 

life of the tunnel are of paramount importance, 

as the specified service life is 150 years. 

During the design and construction phases, 

which MAT has subcontracted to Bouygues 

Civil Works Florida, FDOT makes payments 

to MAT based on achievement of contractual 

milestones. Once the construction phase 

is completed, FDOT will make payments 

contingent upon actual lane availability and 

service quality. The contract terms require 

that MAT returns the tunnel to FDOT in first-

class condition at the end of the contract in  

October 2044. 

Service Life Design 
The service life of the tunnel will be limited by 

corrosion of the reinforcing bars in the precast 

concrete lining. The exterior face of the lining 

(extrados) will be affected by chloride ingress 

from seawater, and the interior face of the 

lining (intrados) will be affected by carbonation 

of the cover concrete. The design service life 

was predicted using three different models: 

Life-365,1 DuraCrete/DARTS,2,3 and the 

Sagües prediction model.4 Analyses identified 

steel corrosion induced by chloride ingress at 

the extrados as the most severe deterioration 

mechanism. Achieving the specified service 

life required the use of a low-permeability 

concrete made with locally available materials 

complying with FDOT specifications. The 

accepted mixture design comprises Type II 

portland cement, slag cement, and Class 

F fly ash (318, 397, and 79 lb/ft³ [188, 236, 

and 47 kg/m³], respectively) and has a water-

cementitious material ratio of 0.32. Analyses 

of chloride ingress through the 3 in. (76 mm) 

extrados cover indicated, at a confidence level 

of 90%, a 140-year period before corrosion 

initiation. Taking the tunnel tail void grout into 

account, the confidence level was raised to 

93%. Corrosion propagation would occur over 

an additional 10 years. Analyses conducted 

using the DuraCrete/DARTS model predicted 

that the carbonation front in the intrados cover 

would reach just one third of the cover depth 

at the same age. The results were accepted 

by FDOT as demonstrating that the segment 

lining design fulfilled the 150-year service life 

requirement. 

Segment Fabrication 
The precast segments were cast, cured, and 

fitted with rubber gaskets inside a dedicated 

prefabrication plant housing 32 steel forms 

(Fig. 1). After forms were cleaned and 

conditioned, a segment’s reinforcing cage 

was placed inside the forms, supported on 

polymer wheels to ensure the cover was at 

least 3 in. (76 mm). 

Concrete was batched outside the 

plant and transported in a vehicle equipped 

with a maneuverable arm that housed an 

auger to move the concrete and discharge 

it from short height into the steel form  

(Fig. 2). The forms were vibrated for 8 minutes 

during and after the discharge of the concrete. 

The extrados were manually finished and 

then sprayed with a liquid curing compound  

(Fig. 3). 

The freshly cast segments remained in 

the forms for at least 18 hours. They were 

Evaluation of 
Port of Miami Tunnel Segments
Carbonation and service life assessment made using air permeability test data. 
by Roberto J. Torrent, Jamshid Armaghani, and Yan Taibi

Figure 2: Concrete was transported to each 
form using a vehicle equipped with a hopper 
and an auger. During and after filling, the steel 
form was vibrated for a total of 8 minutes to 
consolidate the mixture.

Figure 1: A view of some of the 32 steel 
forms used for production of the tunnel lining 
segments.

ACCREDITED TECHNICAL PAPER
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then lifted from the forms and placed on an 

assembly where they were turned upside 

down and fitted with rubber gaskets. The 

segments were then moved outside the 

facility, stacked in groups of eight, and stored 

until they were to be transported to the tunnel. 

Before the segments were placed in 

storage, the sides and the intrados of each 

should have been sprayed with a curing 

compound to extend the curing period to 

a minimum of 72 hours, as required by 

the project specification (alternatively, the 

segments could have remained in their forms 

for 72 hours or they could have been moist 

cured). In the initial production lot, however, 

curing compound was not applied to 623 

segments. The effects of this omission are 

discussed in this article.

Problem Statement
Rejection of the subject elements would 

have entailed significant environmental and 

financial losses. The initial argument against 

rejection was that the well-consolidated, low-

permeability concrete mixture would benefit 

little from 54 hours of curing beyond the 

initial 18 hours. This opinion was supported 

by previous experience, technical review, and 

examinations of the completed units, which 

indicated there was no drying shrinkage 

cracking. Furthermore, DuraCrete/DARTS 

modelling predic-ted that carbonation depth 

after 150 years of exposure in the tunnel 

would be 0.95 in. (24 mm) and 1.4 in. (35 

mm) for surfaces that received 72-hour and 

18-hour curing, respectively (the model and 

software include a “curing factor” function 

that accounts for the length of moist curing). 

Fig. 3: The finished extrados of each segment 
was sprayed with curing compound.

Segments that had been cured for 18 

hours would therefore be expected to have 

carbonation depths that were less than half of 

the 3 in. (76 mm) cover. Given the importance 

of ensuring absence of any damage affecting 

the 150-year required service life, however, 

it was necessary to obtain further evidence. 

A decision was made to conduct direct, 

nondestructive air permeability tests on the 

intrados of segments that had been in the 

forms for 18 and 72 hours (the latter curing 

occurred when segments were cast on a 

Friday and stripped on the following Monday). 

The air permeability of the segments could then 

be used to assess the segments’ resistance 

to carbonation. Global Sustainable Solutions, 

LLC, associated with Materials Advanced 

Services Ltd., were retained to conduct the 

tests, analyze the results, and use the results 

to validate the service-life assessment made 

with the DuraCrete/DARTS model.

Figure 4: A double-chamber 
vacuum cell was used to 
determine the coefficient of air 
permeability. 

a) schematic of test setup; 
b) detail of vacuum cell 
showing soft concentric rings 
and air hoses; and 

c) schematic showing how 
the external chamber acts 
as guard ring ensuring 
unidirectional flow to the inner 
chamber.
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Experimental Investigation
Test method

The coefficient of air permeability was 

measured using the double-chamber vacuum 

cell method.5 This well-proven method has 

been discussed in numerous publications6-8 

and is covered by Swiss Standard SIA 262/1-

E:2003.9 The principles of the test method 

include:

•	 A	vacuum	of	about	30	mbar	(0.44	psi)	 is	

created inside a two-chamber cell (Fig. 4), 

vacuum-sealed onto a concrete surface 

by means of a pair of concentric soft rings. 

After 35 to 60 seconds, Valve 2 is closed, 

isolating the inner chamber from the 

vacuum pump. Air flows through the cover 

concrete into the inner chamber, raising its 

pressure Pi. The external chamber of the 

cell maintains unidirectional airflow into 

the inner chamber by acting as a guard 

ring. This is accomplished by means of 

a pressure regulator, which continuously 

maintains the pressure of the external 

chamber at that of the inner chamber 

(Pe=Pi); and 

(a) (b)

(c)
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•	 The	 rate	 of	 pressure	 rise	 ΔPi (measure-ment starts at to = 60 

seconds) is directly linked to the coefficient of air permeability of the 

cover concrete. The coefficient of permeability to air kT, in units of  

10-16 m², can be computed via suitable modelling.6,10 The latest, 

automatic version of the instrument PermeaTORR6 was used for 

this investigation, allowing a measurement in 6 minutes or less.

Sampling and testing

Ten precast segments were selected for the tests. Five segments had 

been cured for 18 hours in the forms, while the remaining five had 

been cured 72 hours in the forms. The segments were chosen so as to 

have about the same age of 4 months at time of testing. The selected 

segments were placed in an open space in the storage yard, with the 

intrados surfaces up, and were covered with a tarpaulin for at least 2 

days prior to the initiation of the tests. This action was taken to protect 

the segments from rain, as additional water could have saturated the 

surface pores, thus influencing the flow of air and accuracy of test 

results. At least six kT measurements were conducted on points well-

distributed on the intrados of each segment. Over two full days of 

testing, totals of 33 and 31 measurements were taken on the segments. 

To ensure consistency and accuracy of readings, the instrument 

was calibrated per Reference 7 before starting the measurements 

Figure 5: During air permeability tests, the instrumentation was 
shielded from direct sunlight. As this image also shows, the formed 
surfaces of the segments were almost completely free of any 
“bugholes,” indicating a well-consolidated concrete.

PermeaTORR Cell

Pump

Temperature and 
Moisture Meters
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Figure 6: Frequency distribution and statistical parameters of test 
results.

and following lengthy pauses in the testing. Also, care was taken 

to protect the instrument from direct exposure to Miami’s sun  

(Fig. 5). The moisture content of the concrete surface layers—known 

to influence the measurements of gas permeability significantly—

was measured using an impedance-based instrument, CMEX 1210, 

manufactured by Tramex Ltd. Based on extensive experience, Reference 

7 states that gas permeability measurements are not significantly 

influenced by moisture content when the moisture content is 5.5% or 

less. The moisture values recorded at the 64 points evaluated in our 

test series ranged between 4.5 and 5.9%, with just two measurements 

exceeding 5.5%. This indicates that the conditions were adequate for 

measuring kT. The concrete surface temperature was measured using 

an infrared thermometer. Values ranged from 68 to 118°F (20 to 48°C).

Test results

Figure 6 presents the frequency distributions of the test results 

obtained on the segment surfaces that had been cured for 18 and 

72 hours. It is immediately obvious that the test results do not follow 

a normal distribution, confirming the conclusions of other researchers 

that kT results fit a log-normal distribution (that is, the logarithms 

of kT are normally distributed).7,8 Therefore, the distributions of test 

results are better characterized by the geometric mean kTgm and by 

the standard deviation of the logarithms sLOG (both indicated in Fig. 6). 

The statistical “t-test,” applied to the logarithms of the kT 

values obtained for the two sets of data, indicates that 18-

hour curing resulted in a significant (probability about 1.10-6) 

increase in the “mean” value of the permeability, compared to the  

72-hour curing. Because all segments were about the same age when 

tested, built with the same concrete mixture, and subjected to the same 

controlled precast manufacturing procedures, except the curing, the 

differences in observed kT values must be attributed to the difference 

in curing To put this difference in perspective, Fig. 7 presents the values 

of kTgm and sLOG of the segments tested. At the top of the chart, a 

classification of the permeability based on kT, as originally proposed in 

Reference 10, is shown. It can be seen that the results of both sets fall 

predominantly within the same “Low” permeability class. It is also worth 

mentioning that the permeability classifications, based on kT ratings per  

SIA 262/1-E:2003, correspond quite well to the permeability 

classifications based on charge passed per ASTM C1202-12, 

“Standard Test Method for Electrical Indication of Concrete’s Ability to 

Resist Chloride Ion Penetration” (Fig. 8).

Assessment of Service Life
An estimate of the expected penetration depth of the carbonation front 

was made by applying Parrott’s Model.11,12 Although the model strictly 

applies to a different test method for permeability, comparative results 

show that it provides equivalent results when kT values are used

d = A. kT g . tn c f   (1)

where d is the carbonation depth, in mm; kT is the coefficient of air 

permeability measured on the structure, in 10-16 m², corrected for 

eventual differences in relative humidity of the environment where the 



tests were performed and where the structure is actually exposed; t 

is the concrete age, in years; c is the CaO content in the hydrated 

cementitious material matrix of the cover concrete, expressed as 

mass per unit volume of cement matrix, kg/m³. Default values are 

provided as a function of the relative humidity (affecting the degree of 

hydration) and type of cementitious material11,12; A is a constant of 64, 

based on empirical correlations; n is the expected “law” of progress 

of carbonation front. While usually assumed as 0.5, n is a function of 

the relative humidity of the exposure environment r (%) and is given 

as n = 0.02536 + 0.01785r − 0.0001623 r². The maximum value of n, 

0.52, corresponds to a relative humidity of 55%. The other exponents 

g and f are equal to 0.4 and 0.5, respectively, also based on empirical 

correlations.

Parrott’s model has been calibrated and validated by its 

author, using data from concrete specimens stored outdoors for  

16 years and from buildings and bridges with ages of over 50 

years.11 For the prediction of carbonation, a pessimistic scenario 

was chosen, assuming a relative humidity of 55% and an extremely 
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Figure 7: Summary results for tested segments cured for 18 
and 72 hours. Circles represent kTgm values, and horizontal 
line segments represent ± sLOG. Vertical lines correspond to 
overall kTgm of the data sets for the five elements in each curing 
category.

Figure 8: Comparison of charge passed per ASTM C1202 and kT 
values per SIA 262/1-E,9 from Reference 8. The data were taken from 
numerous sources. Permeability classes for the two test standards are 
also shown.



14  NUMBER 136  .  MARCH 2014

low unit CaO content of 379 lb/yd³ (225 

kg/m³). Under these conditions, the 

carbonation depth is calculated from  

Eq. (1) as 

d = 64 (kT)0.4 (150)0.52 / (225)0.5 ≈ 60 (kT)0.4    (2)

For the data set for segments cured for  

72 hours, with the measured kTgm of 0.027 x 10-

16 m², d will be 14 mm (0.6 in.). For segments 

cured for 18 hours, with the measured kTgm of 

0.057 x 10-16 m², d will be 19 mm (0.75 in.).

For final validation of the predictions, a 

further estimate of the carbonation depth was 

made using data obtained in Switzerland and 

Japan on several old structures ranging in age 

from 12 to 60 years.13-17 For these structures, 

site measurements of kT and carbonation 

depth (based on the phenolphthalein method 

on cores drilled from the same spots) were 

performed.

The results (Fig. 9) show that an absolute 

upper limit for the carbonation rate CR, in units 

of mm/year½, can be established as

CR = 2.2 log(kT) + 6.6   (3)

At 150 years, for the data set for segments 

cured for 72 hours, with kTgm = 0.027 x 10-16 m²  

and CR = 3.1 mm/year½, d will therefore be 

38 mm (1.5 in.). For the data set for segments 

cured for 18 hours, with kTgm = 0.057 x 10-16 m²  

and CR = 3.9 mm/year0.5, d will be 48 mm  

(1.9 in.).

Table 1 summarizes the predicted 

carbonation depths at 150 years according 

to the Duracrete/DARTS model and the two 

methods based on the kT measurements. 

Parrott’s model values are about 45% lower 

than the predictions made using the analytical 

DuraCrete/DARTS model.

The estimates based on the old structures 

data are significantly higher than those 

obtained with the other two methods. The 

factors that may affect those estimates 

include:

•	 The	carbonation	depth	has	been	calculated	

using Eq. (3), which overestimates CR;

•	 The	air	permeability	values	 in	Fig.	9	were	

measured on concrete at 30 and 60 

years of age, compared with the tunnel 

segments, which were tested at 4 months;

•	 The	 large	 majority	 of	 data	 in	 Fig.	 9	

correspond to structures where ordinary 

portland cement was used as binder. In 

the tunnel segments, a ternary blend was 

used; and

Table 1: Predicted carbonation depth at 150 years by analytical and kT-based methods.

                 Predicted carbonation depth at 150 years, in. (mm)

    Analytical                                 Based on kT site measurements

   DuraCrete/DARTS  Parrott  Old structures data

  72   0.95 (24)  0.56 (14)  1.5 (38)

  18   1.4 (35)  0.75 (19)  1.9 (48)

Curing time, 

hours

ACCREDITED TECHNICAL PAPER

Figure 9: Carbonation rate versus air permeability measured on old structures in Switzerland  
and Japan13-17.

•	 The	 exposure	 conditions	 for	 a	 bridge	

are different from those in a tunnel—the 

latter will possibly experience higher CO2 

concentrations and no wetting.

Despite different results provided by three 

methods (not unexpected when predicting 

an extended service life), the projected 

carbonation depths at 150 years are well  

below the 3 in. (75 mm) cover depth, 

confirming the durability of the structure for 

both segment sets.

Summary
The coefficient of air permeability was 

measured on the intrados of two sets of 

precast segments produced for the Port of 

Miami Tunnel. The tests were conducted by 

applying the PermeaTORR, a nondestructive 

test instrument complying with Swiss Standard 

SIA 262/1-E:2003. Analyses of these results 

support the following conclusions:

•	 The	 segments	 cured	 for	 only	 18	 hours	

showed coefficient of air permeability 

values kT that were significantly higher, in 

statistical terms, than those for segments 

cured for 72 hours. However, the difference 

was not significant in practical terms, as 

both sets of results fall predominantly 

within the same “Low” permeability class;

•	 An	 assessment	 of	 the	 service	 life	 by	

Parrott’s model, based on measured kT 

values, indicates carbonation depths at 

150 years of 0.56 in. (14 mm) and 0.75 in. 

(19 mm) for the elements cured for 72 and 

18 hours, respectively;

•	 A	validation	based	on	carbonation	depth	

and kT values measured on old buildings 

yielded values of 1.5 in. (38 mm) and 1.9 

in (48 mm), for 72- and 18-hour curing, 

respectively;

•	 The	estimated	carbonation	depths	confirm	

the assessment made with the DuraCrete/

DARTS model predicting the carbonation 

depth well below the 3 in. (75 mm) cover 

depth at 150 years; and

•	 Because	 the	 predicted	 carbonation	

depths are much smaller than the 3 in. 

(76 mm) cover depth, the durability of 

the intrados against carbonation-induced 

corrosion can be ensured.
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Findings from this investigation, and other 

evidence produced by the construction 

company, led to the acceptance of the 623 

segments that had been produced using 

18-hour curing of the intrados. Although this 

assessment supports the argument that it 

should be possible to omit the application 

of curing compound to the intrados, the 

construction company chose to produce 

subsequent segments with the originally 

specified curing method. The investigation 

shows the validity and usefulness of 

measuring the air permeability of the cover 

concrete on site as a quality control tool and 

realistic assessment of service life based on 

hard data obtained from the end-product. s
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However, whatever one thinks about 

these sometimes ‘mysterious’ 

products, they have certainly 

transformed the way concrete is now 

designed, produced and placed.

Admixtures are chemicals which are 

added to concrete at the mixing stage to 

modify some of the properties of the mix. They 

should never be regarded as a substitute for 

good mix design, good workmanship, and/or 

use of good materials. 

1. Uses of Admixtures
The most common reasons for using 

admixtures in concrete are:

•	 To	 increase	workability	without	 changing	

water content

•	 To	reduce	water	content	without	changing	

workability

•	 To	effect	a	combination	of	the	above

•	 To	adjust	setting	time

•	 To	reduce	segregation	and/or	bleeding

•	 To	improve	pumpability

•	 To	 accelerate	 the	 rate	 of	 strength	

development at early ages.

•	 To	increase	strength

•	 To	improve	potential	durability	and	reduce	

permeability

•	 To	 reduce	 the	 total	 cost	of	 the	materials	

used in the concrete

•	 To	 compensate	 for	 poor	 aggregate	

properties

2. Types of Admixtures
Admixtures are normally categorised accord-

ing to their effect:

•	 Plasticisers	(water	reducing	agents)

•	 Superplasticisers	 (high	 range	 water	

reducers)

•	 Air	Entrainers

Concrete admixtures  
– the ‘fifth ingredient’

•	 Accelerators

•	 Retarders

•	 Others

Many admixtures provide combinations of 

properties such as plasticiser/retarders or 

plasticiser/air entrainers. Each admixture type 

is discussed below.

2.1  Plasticisers

When added to a concrete mix, plasticisers 

(water-reducing agents) are absorbed on the 

surface of the binder particles, causing them 

to repel each other and deflocculate. This 

results in improved workability and provides a 

more even distribution of the binder particles 

through the mix.

The main types of plasticisers are ligno-

sulphonic acids and their salts, hydroxylated 

carboxylic acids and their salts, and 

modifications of both.

Dosage

The typical dosage of a plasticiser varies from 

200 ml to 450 ml per 100 kg of cementitious 

material.

Uses

•	 Plasticisers	usually	 increase	 the	slump	of	

the concrete with a given water content.

•	 Plasticisers	can	reduce	the	water	require-

ment of a concrete mix for a given 

workability – as a rule-of-thumb, by  

about 10%.

•	 The	 addition	 of	 a	 plasticiser	 makes	 it	

possible to achieve a given strength with 

a lower cement content.

•	 Plasticisers	may	improve	pumpability.

                    

Practical considerations

•	 A	number	of	plasticisers	contain	a	retarder	

and can cause problems if overdosed.

•	 While	 some	 plasticisers	 entrain	 varying	

amounts of air, others are reasonably 

consistent in the amount of air they entrain.

•	 Where	 plasticisers	 are	 used	 to	 increase	

workability, the shrinkage and creep will 

invariably be increased.

2.2  Superplasticisers

These admixtures are chemically distinct from 

normal plasticisers and although their action is 

basically the same, it is more marked. When 

they are used to produce a flowing concrete a 

rapid loss of workability can be expected and 

therefore they should be added just prior to 

placing.

Superplasticisers are usually chemical 

compounds such as sulphonated melamine 

formaldehyde, sulphonated napththalene 

The use of what has been described as the ‘fifth ingredient’ 

of concrete has grown rapidly over the past decade  

and has been labelled everything from  

“snake oil” to “performance enhancers”.

MATERIALS
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Concrete admixtures  
– the ‘fifth ingredient’

formaldehyde, modified lignosulphonates and 

polycarboxylate based materials.

Dosage

The normal dosage of a superplasticiser is 

between 750 ml and 2,500 ml per 100 kg of 

cementitious material.

Uses

Superplasticisers are used to best advantage 

in areas of congested reinforcement; where 

a self-levelling consistence facilitates placing, 

and for high-strength concretes by decreasing 

the water : cement ratio, thus reducing the 

water content by 15-25%.

  

Practical considerations

•	 Special	 mixes	 must	 be	 designed	 for	

superplasticisers and their use must be 

carefully controlled

•	 The	 effect	 of	 a	 superplasticiser	 will	

last between 30 minutes and 6 hours 

depending upon the admixture used.

•	 They	have	a	relatively	high	cost	per	unit.

2.3  Air Entrainers       

An air-entraining agent introduces air in the 

form of minute bubbles distributed uniformly 

throughout the cement paste. The main 

types include salts of wood resins, animal 

or vegetable fats and oils and sulphonated 

hydrocarbons.

Dosage

Typical dosage for air-entraining agents is 

between 50 ml and 150 ml per 100 kg of 

cementitious material.

Uses

•	 Where	 improved	 resistance	 of	 hardened	

concrete to damage from freezing and 

thawing is required.

•	 For	 improved	 workability,	 especially	 in	

harsh or lean mixes

•	 To	 reduce	 bleeding	 and	 segregation,	

especially when a mix lacks fines

Practical considerations

•	 Air	entrainment	may	reduce	the	strength	of	

the concrete and overdosing can cause a 

major loss of strength. As a rule-of-thumb, 

1% of air may cause a strength loss of 

5%. It is therefore, important that mixes be 

specially designed for air entrainment and 

that the percentage of air entrained during 

construction be monitored.

•	 Because	 the	doses	are	 so	 small,	 special	

dispensers and accurate monitoring are 

required.

Congested reinforcing steel.

•	 Different	 type	 and	 sources	 of	 cement/

cement extenders may result in the 

entrainment of different amounts of air for 

the same dose and mix proportions.

•	 A	change	 in	cementitious	content,	 in	 the	

grading or proportions of the fine fractions 

of sand, will normally alter the volume of 

air entrained. The amount of air entrained 

may depend on the source and grading of 

the sand in the concrete.

•	 Forced-action	 mixers	 entrain	 larger	

volumes of air than other types.

•	 Increasing	ambient	 temperatures	 tend	 to	

reduce the volume of air entrained

•	 The	 use	 of	 ground	 granulated	 blast	

furnace slag (GGBS) and fly ash (FA) tends 

to reduce the amount of air entrained.

•	 Duration	of	 the	mixing	can	also	affect	air	

content.

2.4  Accelerators

These admixtures speed up the chemical 

reaction of the cement and water and so 

accelerate the rate of setting and/or early gain 

in strength of the concrete. Among the main 

types of accelerators are chloride-based, non-

chloride-based and shotcrete accelerators.

Dosage

Chloride-based: 500 ml to 2000 ml per 100 kg  

of cementitious material. Non chloride-based: 

500 ml to 2000 ml per 100 kg of cementitious 

material. Shotcrete accelerators: react almost 

instantaneously, causing stiffening, rapid 

set hardening of the shotcrete. Refer to the 

suppliers’ directions regarding dosage.

Uses

•	 Where	 rapid	 setting	 and	 high	 early	

strength are required (e.g. in shaft sinking)

•	 Where	rapid	 turnover	of	moulds	of	 form-

work is required

•	 Where	concreting	takes	place	under	very	

cold conditions.

Practical considerations

•	 All	 chloride-based	 accelerators	 promote	

corrosion of reinforcing steel and should 

not be used in reinforced concrete;  

MATERIALS
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water-retaining structures; prestressed 

concrete and steam-cured concrete.

•	 Overdosing	 with	 these	 materials	 can	

cause instant setting of the concrete 

resulting in equipment damage

•	 Accelerators	work	more	 effectively	 at	

lower ambient temperatures.

 

2.5 Retarders

These admixtures slow the chemical 

reaction of the cement and water leading 

to longer setting times and slower initial 

strength gain The most common retarders 

are hydroxylated carboxylic acids, lignins, 

sugar and some phosphates.

Dosage

Typical dosages for retarders are between  

150 ml and 500 ml per 100 kg of cementitious 

material.

Uses

•	 When	 placing	 concrete	 in	 hot	 weather,	

particularly when the concrete is pumped.

•	 To	 prevent	 cold	 joints	 due	 to	 duration	 of	

placing

•	 In	 concrete	which	 has	 to	 be	 transported	

for a long time.

Practical considerations

•	 If	 a	 mix	 is	 overdosed	 beyond	 the	 limit	

recommended by the supplier, retardation 

can last for days.

•	 Retarders	 often	 increase	 plastic	 shrink-

age and plastic settlement cracking.

•	 Delayed	 addition	 retarders	 can	 result	 in	

extended retardation.

2.6 Other admixtures

 Other admixtures with different chemical 

compositions and effects are available (e.g. 

pumping aids, pigments, expansion aids and 

grouting admixtures). 

More information on these should be 

obtained from the admixture suppliers. Red-

pigmented concrete for BRT bus lane.

3. Design of Mixes
A laboratory test programme should be carried 

out to optimise dosages of admixtures with the 

cements/blended cements and aggregates 

which will be used on the site. The programme 

should be based on good concrete mix design 

and correct laboratory methods. It is also 

essential to verify the proposed mixes under 

site conditions

The control mix (i.e. one without 

admixtures), should be prepared before any 

other to prevent trace contamination with the 

admixture under test.

Changes in materials or ambient conditions 

(e.g. temperature) may also change the 

effectiveness of admixtures. Trials are essential 

if such changes are envisaged.

If more than one effect is desired, then 

more than one admixture may be required. 

The compatibility of admixtures, particularly 

if from different suppliers, needs to be tested 

using materials from site.

4. Storage and Handling
Most admixtures are aqueous solutions of 

active chemicals that are biodegradable. 

These two factors define the general rules for 

storage.

Admixtures should be protected from frost, 

as most have freezing points at or below 0 ªC. 

When an admixture freezes, the chemicals 

crystallise out of the solution and do not readily 

go back into solution on thawing.

It is also necessary to protect admixtures 

from heat because their degradation is 

accelerated at elevated temperatures. They 

should be stored out of direct sunlight and 

away from other heat sources.

Admixtures generally contain preservatives 

to reduce biodegradation and extend shelf life. 

Despite this, the activity and effectiveness of 

an admixture will gradually decrease with time. 

Therefore, they should be used on a strict first-

in-first-out basis. Admixtures are normally 

stored on site in 200 litre drums or in semi-

bulk and bulk storage tanks. Bulk liquid 

storage tanks are often supplied, serviced 

and maintained by the admixture supplier. 

Drums should be handled with care.

5. Dosage and Dispensing
The correct dosage of admixture is 

crucial for satisfactory mix performance 

and the proper use of well-maintained 

and calibrated dispensing equipment is 

essential.

Admixture suppliers normally provide, 

install and service dispensers which are 

either manual or automatic.

Admixtures should be added to a concrete 

during mixing with the last portion of the mix 

water in order to ensure even dispersion of 

the admixture throughout the concrete, unless 

delayed addition is necessary for a specific 

purpose. The admixture should not be added 

directly to the dry cement or aggregates.

For the majority of admixtures it is not 

necessary to change the concrete mixing 

procedure. Any special requirements will be 

given in the manufacturer’s product literature.

6.Safety
While most admixtures are not hazardous to 

health, certain products are caustic in nature 

and some may be flammable. The following 

safety procedures apply to all admixtures:

Avoid eye mouth and skin contact as all 

chemicals should be regarded as toxic and 

corrosive. Contamination should be washed 

off immediately with copious amounts of 

fresh water. Contaminated clothing should be 

removed and washed.

Seek medical advice in cases of serious 

eye contamination, ingestion or excessive 

inhalation of fumes.

Admixture spillage will cause floor areas to 

become slippery and unsafe. Spillage should 

immediately be hosed down with water to 

prevent accidents. Treat all chemicals as 

flammable.

With grateful acknowledgment to The 

Concrete Institute for providing most of 

the contents of this article. s

MATERIALS

Red-pigmented concrete for BRT bus lane.



Introducing the CHRYSO®Plast Omega range of new generation plasticisers for the readymix concrete market

An innovative range of plasticisers - the CHRYSO®Plast Omega range is specifically engineered to assist readymix 
producers to meet their customers’ precise requirements by enabling them to offer a wide scope of concrete mixes.

Using CHRYSO®Plast Omega in readymix concrete offers significant features and benefits including:

n  a flexible dosage range that allows for the production of cohesive concrete from low to high slump;
n  predictable and improved strength development at all ages, particularly in mixes containing ggbs and fly ash;
n  improved concrete rheology over a broad range of aggregates

To find out more about the CHRYSO®Plast Omega range please contact CHRYSO, where one of our technical professionals 
will assist you to ‘Serve your customers with their favourite concrete’.   

CHRYSO® : we have the solutions to build the future you imagine

Serve your customers with
        their favourite concrete
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CHRYSO®Plast Omega

CHRYSO Southern Africa (Pty) LTD
(Head Office - Johannesburg)

 

T : +27 (0) 11 395 9700          F : +27 (0) 11 397 6644          E : www.chryso.com
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South Africa adopted two new cement 

specifications in 1996, one of them 

being SABS ENV 197-1 “Common 

cements”. This standard specification covered 

a wide range of portland cement based 

binders.  The other standard was SABS ENV 

413-1 “Masonry cement”.

ENV 197-1 was revised and adopted as 

SABS EN 197-1 and was re-designated as 

SANS 50197-1 “Composition, specifications 

and conformity criteria for common cements” 

in 2000.  It has now been revised and Edition 

2 was published in 2013. This TIP covers 

cements to SANS 50197-1 only.

Cements are specified in terms of both 

Composition (cement types) and Performance 

(strength classes). Five cement types are 

covered in the specification and these are 

further sub-divided into 27 sub-types, not 

all of which are available in South Africa.  

Cement Specifications –  
SANS 50197-1 Common cements

Cement types
The standard covers five broad types of cement :

•	 CEM	I.........................Portland cement ........................................no sub-types

•	 CEM	II ........................Portland composite cement ......................19 sub-types

•	 CEM	III .......................Blast furnace cement ................................3 sub-types 

•	 CEM	IV ......................Pozzolanic cement ....................................2 sub-types

•	 CEM	V .......................Composite cement  ...................................2 sub-types

CONCRETE TIP

University of Johannesburg to host 
the 1st Materials and Structures 
International Conference in Africa 
The University of Johannesburg will be hosting a three-day “International Conference on 

Construction Materials and Structures” (ICCMATS) from 24 to 26 November 2014. The 

scientific event will be the first of its kind in Africa, and will bring together leading international 

experts, researchers, academics and professionals from around the world and from the Africa 

continent. Cutting-edge research and industrial technologies in the fields of construction 

materials and civil engineering structures will be presented and discussed by distinguished 

plenary speakers. The conference underpins the need for scientific advances and innovations 

that potentially impact future infrastructure development both in developing economies and 

worldwide. 

For registrations, papers, exhibitions or general inquiries, please visit the conference 

website www.iccmats-uj.co.za or contact the Conference Secretariat at: 

The Department of Civil Engineering Science, University of Johannesburg, 

Tel. +27 11 559 4405, Fax: +27 86 240 9012, Email: confer@iccmats-uj.co.za.

Type I cements are equivalent, in terms of 

composition, to the old Ordinary and Rapid 

Hardening Portland cements and may contain 

up to 5% of minor additional constituents.

Type II/A cements may contain between 5 

and 20% extender, except when the extender 

is silica fume where the upper limit is restricted 

to 10%.  Permissible extenders are limestone 

(code “L” or “LL” depending on the total 

organic carbon content of the limestone), slag 

(“S”), siliceous fly ash (“V”), calcareous fly ash 

(“W”), silica fume (“D”), natural pozzolan (“P”), 

artificial pozzolan (“Q”), burnt shale (“T”), and 

blends of any two or more of the above (“M”).

Type II/B cements may contain between 

20 and 35% extender, the extender coding 

being the same, except there is no provision 

for a CEM II/B-D.

Type III/A cements may contain between 

35 and 65% ground granulated slag, but 

normally contain around 50% slag.  Type III/B 

and III/C can contain up to 80% and 95% slag 

respectively.

Type IV cement contains clinker and 

pozzolans in various proportions, and type V 

cements contain clinker, pozzolans and slag.

Details of the composition require-

ments are given in Table 1 of the 

standard

Strength classes
As mentioned above, the standard covers 

three strength classes, each class having 

a separate requirement for low, normal and 

Regional availability of sub-types also varies 

according to source factory and available raw 

materials.

There are three compressive strength 

classes, 32.5 MPa, 42.5 MPa and 52.5 

MPa (measured at 28 days) and three early 

strength sub-classes, L (Low), N (Normal) and 

R (Rapid).  Class L is only applicable to type III 

(blast furnace) cements.



high early strength products.  These strength 

classes are:

•	 32,5L*,	32,5	N	and	32,5	R

•	 42,5L*,	42,5	N	and	42,5	R

•	 52,5L*,	52,5	N	and	52,5	R

Class L is only applicable to CEM III/A,  

CEM III/B, CEM III/C

 

The numerals indicate the lowest 28 day 

compressive strength, in MPa, which the 

cement must reach when tested in accordance 

with test method EN 196-1.  

In essence each class of cement must 

pass over a strength hurdle at either 7 or 2 

days and through a strength window at 28 

days. For example, in the case of a 42,5N 

class product the early age minimum strength 

(or hurdle) is 10 MPa at 2 days and the 28-day 

window is between 42,5 and 62,5 MPa. 

In practice producers aim more or less 

at the middle of the 28 day window which 

means that the average strength of a 42,5 N 

class cement, when tested to EN 196, is of the 

order of 50 MPa.

The strength class of the cement 

does not imply that one cannot make, 

for example, 50 MPa concrete from a  

32,5 N cement.  It simply means that 

more cement is required per cubic 

metre of concrete than if a class 42,5 N 

cement were used. 

 

In other words different classes of cement 

have different strength versus water/cement 

ratio relationships.

Strength requirements are given in 

Table 3 of the standard

Other Classifications
The 2013 edition of the standard also contains 

provisions for low heat cements and sulphate 

resisting cements.

Low Heat Cements must have a 

characteristic value of the heat of hydration less 

than 270 J/g when measured in accordance 

with either EN 196-8 or EN 196-9.  Low heat 

cements are identified by the notation “LH”.

The standard now also makes provision 

for a family of 7 sulphate resisting cements 

which are designated CEM I-SR 0, CEM I-SR 

3, CEM I-SR 5, CEM III/B-SR, CEM III/C-SR, 

CEM IV/A-SR and CEM IV/B-SR.

In the case of the CEM I-SR products the 

“0”, “3”, and “5” suffixes refer to the maximum 

allowable tricalcium aluminate (C3A) content of 

the clinker.

And so forth. The standard lists a number of 

further examples.

The cement type and strength class are, 

to a point, independent of each other. It is 

quite possible to make a CEM II/A, CEM II/B or  

CEM III/A as a 32,5 or a 42,5 MPa products.s

Steve Crosswell Pr Eng MICT

Technical Marketing Manager

Combined composition and strength notation
It follows that cements are described as follows, for example:

Type I cements .....................................CEM I 52,5 N, CEM I 42,5 R, etc 

Type II cements ....................................CEM II/A-L 32,5 N, CEM II/B-M (L-S)42,5 N, etc   

Type III cements ...................................CEM III/A-S 32,5 N, etc

Type IV cements ...................................CEM IV/A 42,5 N, etc

Type V cements ...................................CEM V/A 32,5 N, etc.

Low Heat type III cement .....................CEM III/B 32,5 N-LH

Sulphate resisting type IV cement ........CEM IV/B (V) 32,5 N-SR
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INDUSTRY NEWS

Industrial flooring expert Concrete Laser Flooring (CLF) has received 

the highly acclaimed award in the Specialist Contractors category at 

Construction World’s Best Project 2013 Awards Ceremony, held in 

Johannesburg. The project for which the award was received is the 18 

000m2 jointless industrial floor for Tarsus in Woodmead Johannesburg. 

The first of its kind in Africa, the floor was constructed utilising CLF’s 

recently launched Prime Composite jointless flooring system. A system 

for which CLF has been granted exclusive rights by the worldwide 

patent holder, Swedish based Primekss. Essentially it is a high strength 

composite floor that consists of a high saturation of steel fibres and 

shrinkage reducing admixtures that ensure it can be entirely jontless 

without compromising on strength, whilst utilising up to 50 percent less 

cement than in industry standard floors. s

Quentin and Hanlie Turner ready to board the Blue Train at Cape 
Town station.

CLF Receives Prestigious Award for 
recently launched Prime Composite 
Jointless Flooring System

 
 

Instrumentation for the Concrete Industry 
www.bamr.co.za 

Elcometer 331 Covermeter 
-  Accurately identifies the location & 
orientation of rebars in concrete  
-  Accurately measures the depth of 
cover over the rebar / rebar diameter 

- Also Half Cell capabilities / Download to a computer 
Used by : Rocla, Infraset, National Roads Agency 
 

Tramex Concrete Moisture Encounter 
- Specifically for measuring moisture content 
in concrete floors and floor screeds 
- No need to drill or damage the surface 
Used by : Sika, Marley Tiles, LTA, 
Munters, Stonecor, Indufloor 
 

Portable Concrete Test Hammer 
(Schmidt Hammer equivalent)  
- Low cost method  
- Non-destructive testing of concrete 
structures.  

Also : Elcometer 506 Adhesion Tester for Concrete 
 

T : 021 683 2100        
sales@bamr.co.za 

Quentin Turner, winner of the Fulton Awards Banner competition, with 

his wife Hanlie, spent a memorable night and day on the Blue Train 

travelling from Cape Town to Johannesburg. This was the prize from 

Fulton Awards Banner competition generously sponsored by Ash 

Resources (Pty) Ltd.

Read here what Quentin had to say after the trip: “Hanlie and 

I wish to thank Ash Resources again for sponsoring the generous 

prize we won at the Banner Competition during the Fulton Awards 

weekend. 

On Tuesday morning we flew to Cape Town and spent an opulent 

night at the 5-star TAJ Hotel. A driver was waiting early the next 

morning to transport us to the Station to board the Blue Train. What 

an experience of old world charm, luxury and elegance. Our well-

appointed compartment with its en-suite bathroom was like a snug 

cocoon from where we watched the South Africa scenery unfold. 

Initially we saw the vineyards and mountains through a haze of 

soft rain and mist, later we witnessed a striking sunset near Beaufort 

West, and the next morning we could appreciate the open spaces 

and yellow grasslands of the African winter.  We still cannot decide 

whether it was the whirlwind stop at Matjiesfontein  for a glimpse into 

a by-gone era; the company  of fellow passengers from New Zealand; 

South Korea, England and Australia; the good wine and delicious 

meals, or being lulled to sleep on the rhythm and sway of the train, 

which we enjoyed most.  But why choose, let me just conclude that 

we had the experience of a life-time, thanks to Ash Resources. You 

have a created a memory that we will cherish forever”.

The Concrete Society, congratulates Quentin once again on 

winning this prize, which arose from him being only one of five people 

to answer all the Banner Competition questions correctly. s

Fulton Awards Banner 
Competition winners  
express their thanks



PPC to sponsor the 2015 
Fulton Awards

CSSA launches online seminars

South Africa’s leading cement supplier, PPC Ltd, has decided to be the Anchor Sponsor of 

the Concrete Society of Southern Africa’s (CSSA) Fulton Awards in 2015. Considered as the 

“Oscars” of the concrete industry, the Fulton Awards event is arguably the most prestigious 

award that a project team can receive in the built environment.

“Sponsoring an event of this nature not only enhances our leadership position in the industry, 

but it also shows our true commitment to delivering on our promise of strength beyond the bag. 

As a company, we remain passionate about investing in initiatives and projects that advance 

excellence in concrete. We also look forward to strengthening our partnership with the CSSA,” 

says Richard Tomes, the Managing Director of Cement Sales at PPC.

The Fulton Awards have been associated with the celebration of achievements in the South 

African building industry for decades. It is also an indication of the high standards of the skills and 

creativity found in both the local construction professionals and contractors. 

“These awards are also synonymous with the recognition of excellence in construction, and 

of excellence in concrete in our country,” says Daniel van der Merwe, Architectural Concrete 

Specialist at PPC. 

“The Fulton Awards began as a tribute to the late Dr Sandy Fulton for his outstanding 

contribution to the understanding of concrete, its development and improvement. The first 

Fulton Awards were held in 1979 and has grown to be one of the highlights on the industry’s 

calendar,” says John Sheath, Chief Executive Officer of CSSA.

At the last Fulton Awards in 2013, two of PPC’s clients were presented with awards in the 

‘Civil Engineering Structure’ and ‘Sustainable Concrete’ categories for its work on the De Hoop 

Dam project in the Limpopo Province.

The judging panel said the work at the De Hoop Dam project led to significant simplification 

of the construction process and allowed one of the highest construction rates achieved in South 

Africa, with a peak of more than 130 000 cubic metres of Roller Compacted Concrete (RCC) 

placed in one month. The De Hoop Dam is a flagship project for the Department of Water Affairs 

and will address a significant portion of future water needs in the Limpopo Province. s

The Concrete Society of Southern Africa 

(CSSA) has embarked upon a joint venture with 

Hypenica to make technical presentations from 

its national seminars available online. These will 

be marketed through the Hypenica online shop.

First in the series will be presentations from 

the national seminar held in October (TECON 

2013) featuring the many aspects of specifying 

and testing concrete.

John Sheath, CSSA, CEO, explained that 

this new initiative offered all built environment 

stakeholders an ideal opportunity to hear the latest developments in concrete technology 

and practice from industry experts, which they would previously have been unable to access 

had they missed attending the seminar. “It is fantastic that we can utilise the innovative, 

online resources of Hypenica in this way, said Sheath, “and it means that our seminar 

material will be accessible to anyone, no matter where they are located”.

The presentations can be purchased as individual modules, or as a complete seminar 

at a more competitive price. Each module purchased and viewed carries CPD accreditation 

for professional engineers registered with ECSA. s
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George Evans, PPC presenting at one  
of the TECON seminar sessions.
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Lately, we have become all too familiar 

with the devastating effects of global 

warming. Increasingly, climate change 

is becoming less manageable as extreme 

weather conditions such as droughts, 

storms and hurricanes are now a common 

occurrence. It is well accepted that human 

influence has been cited as the dominant 

cause of global warming. There is an urgent 

need for us to reduce carbon emissions by 

at least 4% per annum if we are to stay within 

the global carbon budget and stop further 

harm to our environment. As the biggest 

contributors to carbon emissions, it is not 

surprising that the biggest transformation is 

expected to come from industry.  

As we strive for economic growth, there is 

no doubt that an increase in the demand for 

cement and other building materials is always 

at the core of that development. While there 

are obvious benefits, this also comes with 

its fair share of challenges.  Over the years, 

there have been unprecedented pressures 

and damage to our natural environments. 

Activities such as mining, manufacturing, 

processing, transportation and consumption 

not only deplete the stock of natural resources 

but also add stress to the environmental 

systems. Unfortunately, a significant portion of 

environmental damage tends to be irreversible 

and has huge social and economic cost 

implications.

Like many, the construction industry has 

a huge role to play, with every stage of the 

process presenting different opportunities for 

sustainable practices. Cement production, 

for example, is a resource-intensive process, 

with materials such as limestone and other 

minerals consumed at enormous rates. In 

addition, the demand for energy required to 

power up the kilns during clinker production 

is extensive, with resultant emissions from the 

production process being extremely high. 

Apart from the increasing energy costs, 

there are growing concerns over energy 

availability in the future. In South Africa, this 

energy used to power up the kilns comes from 

coal and electricity, both of which are said to 

be amongst the list of scarce resources that 

need to be preserved. Producing a ton of 

clinker alone requires an average of about 

200kg of coal. In the process, this burning 

of coal and other fuels produces hazardous 

greenhouse gasses, while the calcination 

process of limestone and clay materials also 

releases carbon dioxide into the atmosphere. 

On average, the amount of CO2 released is 

almost 900kg for every 1000kg of cement 

produced. 

Fortunately, there is a growing global 

awareness of the effects of our actions on 

the environment which has led to a serious 

drive towards environmental sustainability. 

Most industries have had to reconsider their 

processes and be innovative in minimising the 

adverse effects of industrialisation. Concepts 

such as sustainable design, reduced toxic 

waste emissions, the replacement of natural 

resources and waste and water management, 

amongst others, have all gained momentum.   

The cement industry has been no different. 

It is widely accepted that the industry has a 

lot of opportunities to combat climate change. 

Today, technologies available make it possible 

to reduce energy and resource consumption 

at all levels in the industry. Importantly, there 

have been calls for green cement, with 

industry groups around the world adopting 

different sustainable cement initiatives. These 

approaches range from pushing for reform 

to international building codes, to finding 

alternative solutions to pure cements. Green 

manufacturing calls for the preservation of 

natural resources and the reduction and where 

possible, the elimination of harmful pollutants 

released into the atmosphere, especially CO2.

There are on-going investigations and 

adaptions of the use of alternative fuel options 

that minimise the use of fossil fuels such as 

coal, petroleum or gas as energy sources. 

The use of waste as a partial or full energy 

source in a process known as co-processing 

Industry expected to lead  
green transformation  

INDUSTRY NEWS

is slowly becoming popular worldwide. The 

process is a complimentary technology to 

recycling and once mastered, can bring a 

welcome relief to the use of scarce natural 

resources.

The industry has also focused on the 

cement production process to reduce the use 

of natural resources. The increased production 

of composite cements, also known as blended 

or extended cements in other parts of the 

world, is evidence of the growing willingness 

by the industry to make responsible decisions. 

Technological advancements have allowed 

cement manufacturers the luxury of using 

alternative materials that possess cementitious 

properties and have a low carbon footprint in 

the cement making process.

By definition, composite cements are 

produced using a combination of clinker and 

an increased proportion of pozzolanic mineral 

components.  Typically, these include by-

products from other industries such as Ground 

Granulated Blast Furnace Slag (GGBFS) from 

the steel manufacturing industry, Pulverised 

Fly Ash (PFA) from coal-powered stations and 

Silica fume, a by-product of the silicon and 

ferrosilicon alloy production.



Industry expected to lead  
green transformation  

Blast-furnace slag is formed during the 

manufacture of iron. Once the molten slag is 

confirmed to be of an acceptable chemical 

composition, it is ground to form Ground 

Granulated Blast-furnace Slag and milled to 

the same fineness as clinker before blending. 

The percentage of slag used in cement can 

range from 35% to 80% and may vary based 

on application requirements or country. 

Similarly, Pulverised Fly Ash (PFA) is a by-

product of pulverised fuel such as coal and is 

produced during the combustion process. It 

is made by capturing hyper-cooled ash that 

forms from the burning of coal as it rises with 

the flue gases using precipitators. As some of 

the gaseous emissions from the combustion 

process cool off, they solidify to form fly ash. 

Another by-product that can be used is 

Silica fume. It is an ultra-fine powder which 

is a made during the production of silicon 

and ferrosilicon alloy by reducing quartz in a 

furnace. Good quality silica fume has small 

particle sizes and high pozzolanic activity.

Limestone can also be added to clinker 

as a filler material. While it may have the 

effect of slowing down the 28-day strength 

development in the cement, this may be 

compensated for by grinding the clinker to a 

finer consistency than usual.

Typically, these by-products would 

often end up in our landfills. Recycling these 

products solves a number of problems and 

offers the opportunity to lessen the burden 

on our landfills. Dumping slag is an expensive 

process as there is just not enough land for 

land-filling purposes available. On the other 

hand, Ash contains toxic heavy metals that 

have the potential to contaminate the soil or 

air. Whether it is allowed to escape into the 

atmosphere or dumped to landfills, it would 

still pose serious environmental challenges. 

The huge quantities of these by-products 

produced compounds the problem of 

disposing of them even more as we simply do 

not have the space.

New cement technology has allowed 

cement manufacturers to utilise these by-

products in a manner that enhances the 

properties of cement. When blended in 

specific proportions with cement, the resulting 

composite cement achieves higher final 

strength than Portland cement and has been 

proven to provide excellent durability. 

Apart from the technical benefits, the 

social benefits of composite cements are 

undeniable. The option of composite cements 

has proven to be a multi-faceted solution 

to our environmental challenges and has 

allowed cement manufacturers the option to 

significantly lower their carbon footprints and 

reduce their clinker factor. Composite cements 

use far less clinker than pure cements, helping 

us to conserve our natural resources. The 

energy required to process these extenders 

is far less than that used for pure cement, 

offering a saving of up to 90% in energy. As a 

result, there is a significant reduction in green-

house gas emissions that are typical of the 

cement industry.

Now is the time for industry to take the lead 

in sustainable practices as any further delays 

can only spell disaster for our environment. 

AfriSam takes this responsibility very serious 

and focus a lot of their efforts towards being a 

sustainable business. s
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The Western Cape Branch held a successful golf day at 

Parow Golf Club with an excellent turnout by members. 

The floating trophy was won by the team from Element 

Consulting, Stellenbosch - Werner Visser & Raphael 

Harricombe. Maybe next time it might be YOU! 

Thank you to PPC Cement for their ongoing 

sponsorship. We are already planning the next year’s 

event. Please keep an eye on the Concrete Society 

website for a date, planned for March 2014.

The annual cube crushing competition was held 

at UCT, thanks to kind sponsorship from AfriSam. 

More than 30 students and several industry members 

took part in the competition. Most of the prizes went 

to students from the University of Stellenbosch who 

showed exceptional skills in concrete mix design. The 

aim was to come as close to 67 MPa as possible, 

which most contestants managed very well with values 

generally ranging from 64 to 70 MPa. The competition 

was held in the new laboratories of the University of 

Cape Town and was followed by a social function on 

the premises. Thanks to Afrisam’s sponsorship, the 

CSSA Western Cape Branch’s commitment to student 

education and an enthusiastic crowd, the event was a 

great success.

The WC Branch also partnered with the Cape 

Construction Expo held at the Cape Town International 

Convention Centre at the end of October. We had the 

opportunity of hosting a workshop “Concrete – from 

acquaintance to best friend”. The Expo attract ed 

over 1500 visitors and the committee were on site to 

encourage new membership.

The annual year-end cocktail function was held at 

the end of 2013 at the Granger Bay Hotel, and this 

was an opportunity for the committee to thank their 

members for valuable contribution to the society for 

the year 2013. The committee had the pleasure of 

welcoming Michael Charton who spoke  passionately 

about the story of the legendary 1937 Springbok tour 

to New Zealand.

The W. Cape committee would like to thank its 

members for their ongoing support of the Branch and 

look forward to a fruitful 2014. s

Jerome Fortune

Branch Chair

Busy year for the 
Western Cape

BRANCH CHATTER

The team from PPC – sponsors of the Western Cape golf day.

Secretary Adrienne Taylor and Treasurer Jennifer Edwards.

Winners of Floating Trophy with Vice Chair Jan Ellis.



Recounting the successes of past events does 

not guarantee a successful future. However, 

the past 12 months set the benchmark for the 

Inland Branch Committee to plan the calendar 

for 2014.

During 2013 Inland members had a 

choice of two Technical Seminars, a site visit, 

the regional Fulton’s Awards banquet, the 

Concrete Boat Race, the EPD competition 

and the Chairman’s Breakfast. All the events 

were well supported and attendance numbers 

total to a staggering 1 600. While this figure 

includes duplications of members attending 

various events, just imagine if all the guests, 

students and non-members joined the 

CSSA and became active ambassadors for 

concrete.

The 2014 programme calendar promises 

an exciting year of celebrating concrete in 

different formats. Another technical seminar 

is scheduled for Bloemfontein during March, 

and emphasis will be placed on arranging 

appropriate site visits, coupled with a technical 

overviews of the projects. 

We appeal to all members to assist in our 

quest to identify sites in Gauteng for potential 

visits.

The Inland Branch will also actively support 

the many industry events such as the CSSA 

National Road Shows, the Civilution Congress 

and the Totally Concrete Expo 2014.

We thank the sponsors who have 

supported us during this year, and we thank 

the members of the CSSA for their attendance, 

CSSA Head Office staff who are always 

willing to assist and a huge thank you to the 

enthusiastic members of the Inland Branch 

Committee. Keep it concrete! s

Hanlie Turner

Inland Branch Chair

Huge support for Inland Branch activities

BRANCH CHATTER

Left to right: Hanlie Turner, Branch Chair; Natalie Johnson, Committee member; John Sheath, 
CEO; Michelle Fick, Branch Treasurer and Tina Coetzee, Committee member – pictured at the 
Inland Branch Fulton Awards function.
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 EVENTS CALENDAR

  Inland Branch
 DATE MEETING/EVENT VENUE CONVENOR

 12 March 2014 Committee Meeting AfriSam, Constantia Kloof Andrew Schmidt

 13 March 2014 QTM Protea Hotel, Willow Lake, Bloemfontein Hanlie Turner & Natalie Johnson

 09 April 2014 Committee Meeting Ash Resources, Longmeadow Andrew Schmidt

 14 May 2014 Committee Meeting SARMA, Randpark Ridge Andrew Schmidt

 15 May 2014 QTM University of Johannesburg Hanlie Turner

 11 June 2014 Committee Meeting Chryso-abe, Jet Park Andrew Schmidt

 July 2014 Site Visit To be confirmed Debbie Harvey

 09 July 2014 Committee Meeting PPC, Sandton Andrew Schmidt

 13 August 2014 Committee Meeting BASF, Midrand Andrew Schmidt

 15 August 2014 EPD Casting - Donovan Leach, Jannes Bester & Johan Delport

 22 August 2014 EPD Crush-In PPC Jupiter Works Donovan Leach, Jannes Bester & Johan Delport

 10 September 2014 Committee Meeting Sephaku, Centurion Andrew Schmidt

    Andrew Schmidt, Michelle Fick, Johan van Wyk, 
 13 September 2014 Boat Race To be confirmed 
    & Tina Coetzee 

 08 October 2014 Committee Meeting Lafarge, Longmeadow Andrew Schmidt

 12 November 2014 Committee Meeting SARMA, Randpark Ridge Andrew Schmidt

 13 November 2014 Chairman’s Breakfast Blue Valley Golf Estate Branch Committee Vice Chair

  International
 DATE MEETING/EVENT VENUE CONVENOR

  International Concrete 
 11 – 13 June 2014  Oslo, Norway CIC 2014 Organising Committee 
  Innovation Conference

  KwaZulu-Natal Office
 DATE MEETING/EVENT VENUE CONVENOR

 February 2014 MTM University of Natal Committee Member

  Event: AGM / Concrete Achiever Award /  
 March 2014  Tentative:  Durban Country Club KZN Chair 
  Cocktail Party 

 April 2014 Site Visit TBC Committee Member

 May 2014 MTM University of Natal Committee Member



KZN Branch has had a very full calendar  

this year. George Evans from PPC came 

and presented “Flaws in Floors”. It was a 

lively presentation and got quite a bit of 

discussion going. 

We finally had the long-anticipated site 

visit to the Umgeni/N2 Interchange. The 

event was well attended and everyone 

had an excellent time getting to know 

more about this very interesting project.

Shane Clark from Infinite gave us 

a great presentation on “Demolition 

and Recycled Concrete”. It certainly 

showed us all an aspect of the industry that 

not everyone is always aware of, as well as 

the equipment that is available and what it  

is capable of.

We held our annual EPD (Egg 

Protection Device) and Cube Competition 

presentation.  It was a great event, even 

though we only had 6 teams that entered. 

The Garth Gamble Golf Day was held 

in September 2013 – the day as usual was 

a great success. A presentation of two 

trophies was made in the late Garth Gamble’s  

honour. 

Our last event for the year featured Rolf 

Schutte and Matthew Major from NPC, 

presenting the “SANS 50197-1 Cements 

Standard”. The evening was a 

great success.

Thank you 
I would like to thank my 

committee members, who 

put in a lot of time and effort 

into the various functions, as 

well as John Sheath, Natasja 

Pols and Jeanine Steenkamp 

for all their assistance and 

guidance over the past year. 

A huge thank you also to 

our sponsors for their support of our various 

events. 
A special thanks to Billy Boshof, the  

President of the CSSA – for his leadership  

and guidance. s

Theresa du Plessis

Branch Chair

BRANCH CHATTER

Recycled concrete highlighted in a 
KZN seminar

The Garth Gamble trophy was presented to Gavin Botha by 
Candace and Gareth Gamble. The trophy was sponsored by the 
Gamble Family in memory of the late Garth Gamble.
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  KwaZulu-Natal Office (continued)
 DATE MEETING/EVENT VENUE CONVENOR

 June 2014 Site Visit TBC Committee Member

 July 2014 MTM University of Natal Committee Member

 August 2014 Event:  Golf Day Beachwood Golf Club Committee Member

 September 2014 Event: EPD and Cube Competition Berea Rovers Club Committee Member

 October 2014 MTM University of Natal Committee Member

 November 2014 MTM University of Natal Committee Member

  National Office
 DATE MEETING/EVENT VENUE CONVENOR

  07 March 2014 Concrete Beton Posted to all CSSA Members CSSA

  Seminar Road Show:         Durban, Port Elizabeth,  
 03 – 06 March 2014   Seminar Committee 
   Concrete’s Role in Human Settlements          Cape Town & Johannesburg 

 26 March 2014 AGM Port Elizabeth CSSA President

 27 March 2014 Board Meeting Port Elizabeth CSSA Administration

 April 2014 2014/2015 Source Book Posted to all CSSA Members CSSA

 June 2014 Concrete Beton  Posted to all CSSA Members CSSA

  Seminar Road Show:    
   Durban, Port Elizabeth, 
 09 – 12 June 2014 Development in Cementitious Materials  Seminar Committee 
   Cape Town & Johannesburg 
  and their Influence on Concrete Properties            

 26 June 2014 Board Meeting Johannesburg CSSA President

  Closing Date for 2015  
 31 August 2014   CSSA Administration 
  Fulton Awards Nominations - 

 September 2014 Concrete Beton Posted to all CSSA Members CSSA

  Seminar Road Show: Design of  Durban, Port Elizabeth, 
 08 – 11 September 2014   Seminar Committee 
  Concrete Structures – The Latest Developments Cape Town & Johannesburg        

 23 October 2014 Board Meeting  Johannesburg CSSA President

 31 October 2014 Membership Renewal Notices E-mailed to all CSSA Members CSSA Administration

 November 2014 Concrete Beton Posted to all CSSA Members CSSA

 30 November 2014 Closing Date for 2015 Fulton Awards Entries - CSSA Administration



At � rst glance you’d probably think we were referring to supplying cement. But that’s
only part of what we do. Our main business is about building customer relationships 
which eventually grow into lasting friendships, where our customers are comfortable 
speaking to our sta�  and management because of our friendly hands-on approach. 
This is the type of ‘can-do’ attitude that gets things done, and we’re proud to introduce 
it to the industry.

www.sephakucement.co.zaCall us on 0861 32 42 52

Available in Sephaku 32, Sephaku 42 and Sephaku 52.
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 PLATINUM
 COMPANY CONTACT TEL E-MAIL

 AfriSam SA (Pty) Ltd Mr Mike McDonald 011-670-5500 mike.mcdonald@za.afrisam.com 
   

 BASF Construction Chemicals SA (Pty) Ltd Mr Morgan Govender 011-203-2405 morgan.govender@basf.com 
   

 Lafarge Industries South Africa (Pty) Ltd Ms Maria Sazeides 011-657-0000 maria.sazeides@lafarge-za.lafarge.com 
   

 PPC Ltd Mr Donovan Leach 011-386-9000 donovan.leach@ppc.co.za 
   

 GOLD

AECOM SA (Pty) Ltd Mr Philip Ronne 021-950-7500 philip.ronne@aecom.com 
   

 Chryso Southern Africa Group Mr Norman Seymore 011-306-9000 charne@chrysosa-abe.co.za 
   

 Hatch Goba (Pty) Ltd Mr Gary Hooper 031-536-9400 gary.hooper@hatch.co.za 
   

 Sephaku Cement Mr Andrew Schmidt 012-684-6300 andrew.schmidt@sephakucement.co.za 
  

 Sika South Africa (Pty) Ltd Mr Paul Adams 031-792-6500 adams.paul@za.sika.com 
   

 SILVER

 Ash Resources (Pty) Ltd Mr David Kanguwe 011-657-2320 david.kanguwe@ashresources.co.za 
   

 The Concrete Institute Mr Bryan Perrie 011-315-0300 bryanp@theconcreteinstitute.org.za 
   

 W.R. Grace Mr Deon Van Den Berg 011-923-4630 deon.vandenberg@grace.com 
   

 Stoncor Africa (Pty) Ltd Mr Jonathan Starmer 011-254-5500 jstarmer@stoncor.com 
   

 Mapei SA (Pty) Ltd Mr Christo Van Der Merwe 011-552-8476 c.vdmerwe@mapei.co.za 
   

 NPC Cimpor (Pty) Ltd Mr Matthew Major 031-450-4412 matthewm@cimpor.com 
   

 SNA Civil & Structural Engineers (Pty) Ltd Mr Ken Malcomson 012-842-0000 pta@sna.co.za 
   

 Twintec Limited Mr Martin Kerrigan 012-914-7752 m.kerrigan@twintec.co.za



MEMBERSHIP DETAILS

KEY NUMBER school 4372 C

 BRONZE
 COMPANY CONTACT ADDRESS TEL E-MAIL

  BAMR (Pty) Ltd Mr Graham Duk PO Box 23973 CLAREMONT 021-683-2100 sales@bamr.co.za 
   Western Cape 7735

  Bapedi Civil and Structural Consultants cc Mr Tumi Kunutu PO Box 412689 CRAIGHALL 011-326-3227 tumi@bapediconsult.co.za 
   Gauteng 2024

  Baseline Civil Contractors (Pty) Ltd Mr Petrus Geldenhuys PO Box 491 SOMERSET WEST 021-905-2545 petrus@baseline.co.za 
   Western Cape 7129

  CLF Concrete Laser Flooring (Pty) Ltd Mr Peter Norton PO Box 2589 WITKOPPEN 011-704-5557 peter@concreteflooring.co.za 
   Gauteng 2068

  Concrete Manufacturers Association Mr Wally Armstong Postnet Suite 8612  011-805-6742 director@cma.org.za 
   Private Bag X32 KEMPTON PARK 
   Gauteng 2032

  Concrete Testing Equipment Mr Marius Grassman PO Box 77110  011-708-6141 marius@cte-labsupplies.co.za 
   FONTAINEBLEAU Gauteng 2032

  Contest Mr Rod Raw PO Box 1675 HILLCREST 031-700-9394 rodr@contest.co.za 
   KwaZulu-Natal 3650

 Dick King Lab Supplies (Pty) Ltd Mr Dick King PO Box 82138 SOUTHDALE 011-499-9400 lanserac@iafrica.com 
   Gauteng 2135

  Doka South Africa (Pty) Ltd Mr David King PO Box 305 KUILS RIVER 021-905-3295 david.king@doka.com 
   Western Cape 7579

  Empa Structures cc Mr Cameron Bain PO Box 3846 DURBANVILLE 021-979-1129 cameron@empa.co.za 
   Western Cape 7551

  Form-Scaff Mr Klaas Pouwels PO Box 669 ISANDO 011-842-4000 klaasp@formscaff.com 
   Gauteng 1600

  Group Five Civil Engineering (Pty) Ltd Mr Nkosana Mhlophe PO Box 1750 BEDFORDVIEW 011-922-3734 njmhlophe@groupfive.co.za 
   Gauteng 2008



MEMBERSHIP DETAILS

 BRONZE
  COMPANY TITLE ADDRESS TEL E-MAIL

  Group Five Coastal (Pty) Ltd Mr Gareth Chambers PO Box 201219 DURBAN NORTH 031-569-0300 gchambers@groupfive.co.za 
   KwaZulu-Natal 4016

  Hilti South Africa (Pty) Ltd Mr Schalk Burger PO Box 5588 HALFWAY HOUSE 011-237-3000 schalk.burger@hilti.com 
   Gauteng 1685

  Hindle Mason Projects (Pty) Ltd Mr Benjamin De Bruyn PO Box 2051 WITKOPPEN 011-875-9987 ben@hindlemason.co.za 
    Gauteng 2068

  IMP Scientific and Precision (Pty) Ltd Mr Wessel Delport PO Box 1110 BOKSBURG 011-916-5000 wessel.delport@imp.co.za 
   Gauteng 1460

  Jeffares & Green (Pty) Ltd Mr Jacobus Burger PO Box 794 HILTON 033-343-6700 burgerk@jgi.co.za 
   KwaZulu-Natal 3245

  Malani Padayachee and Mrs Malani Padayache-Saman PO Box 3923 RANDBURG 011-781-9710 malani@mpaconsulting.co.za 
  Associates (Pty) Ltd  Gauteng 2125

  Metier Mixed Concrete Mr Kenneth Capes Postnet Suite 546 Private Bag X4  031-716-3600 kenneth@metiersa.co.za 
   KLOOF KwaZulu-Natal 3640

  Naidu Consulting (Pty) Ltd Mr Josiah Padayachee PO Box 2796 West Way Office Park 031-265-6007 padayacheej@naiduconsulting.com 
   WESTVILLE KwaZulu-Natal 3635

  Pan Mixers South Africa (Pty) Ltd Mr Quintin Booysen PO Box 75098 GARDEN VIEW 011-578-8600 quintin@panmixers.co.za 
   Gauteng 2047

  Penetron SA Mr Clive Leader PO Box 7467 HALFWAY HOUSE 011-314-8310 jaco@penetron.co.za 
   Gauteng 1685

  PERI Formwork Scaffolding Mr Andrew Rowe PO Box 2668 BELLVILLE 021-907-2100 andrew.rowe@peri.co.za 
  Engineering (Pty) Ltd  Western Cape 7535

  QDS Projects Mr Quirin Sibuyi PO Box 2935 NELSPRUIT  086-722-7089 quirin@qdsprojects.co.za 
   Mpumalanga 1200

  Rebar, Mesh and Construction  Mr Louis Aylward PO Box 2225 BEDFORDVIEW 011-310-8660 louis@rmcs.com 
  Supplies (Pty) Ltd  Gauteng 2008

  Ruwacon Mr Pieter Ruthven PO Box 13596 Noordstad 051-403-0400 pieterr@ruwacon.co.za 
   BLOEMFONTEIN Free State 9302

  S.A. Ready Mix Concrete Mr Linda Nyathikazi PO Box 884 New Germany  031-765-1546 linda@saconcrete.co.za 
    PINETOWN KwaZulu-Natal 3610

  SARMA Mr Johan van Wyk PO Box 1983 RUIMSIG 011-791-3327 johan@sarma.co.za 
   Gauteng 1732

  Shukuma Flooring Systems (Pty) Ltd Mr Jacques Bellingan PO Box 10332 LINTON GRANGE 041-372-1933 admin@shukumaflooring.co.za 
   Eastern Cape 6015

  Simpson Strongtie SA Mr Francois Basson PO Box 281 Bergvliet CAPE TOWN  087-354-0629 fbasson@strongtie.com 
   Western Cape 7864

  Spec-Con Engineering (Pty) Ltd Mr Gordon Mowatt PO Box 32291 KYALAMI 011-468-4265 gordon@spec-con.co.za 
   Gauteng 1684

  Stefanutti Stocks Civils Mr Werner Jerling PO Box 12394 ASTON MANOR  011-522-4011 werner.jerling@stefstocks.com 
   Gauteng 1630

  Structural Solutions cc Mr Rigo Govoni PO Box 40295 WALMER  041-581-3210 rigo@structuralsolutions.co.za 
   Eastern Cape 6065

  The Colonial Stone Company Mr Friedel Weihe PO Box 3309 HONEYDEW  011-794-9737 friedel@colonialstone.co.za 
   Gauteng 2040

  Topfloor Concrete Limited Mr Peter Lord PO Box 124 SANLAMHOF  021-951-7700 peter@awl.co.za 
   Western Cape 7532

  Uhambiso Consult (Pty) Ltd Mr Jacques Gerber P.O. Box 12385 CENTRAHILL  041-373-0180 jgerber@uhambiso.co.za 
   Eastern Cape 6006

  UPAT SA (Pty) Ltd Mr Kevin Owen PO Box 53059 TROYEVILLE 011-624-6700 kevin.owen@upat.co.za 
   Gauteng 2139

  Verni-Speciality Construction Products Mr Vernon Botha PO Box 75393 GARDEN VIEW  086-118-3764 vernon@verni.co.za 
  (Pty) Ltd  Gauteng 2047 

  VSL Construction Solutions (Pty) Ltd Mr Andrew Richmond PO Box 6596 HOMESTEAD  010-591-8211 andrewr@vsl.co.za 
   Gauteng 1412

  Wacker Neuson (Pty) Ltd Mr Rainer Schmidt PO Box 2163 FLORIDA 011-672-0847 rainer.schmidt@wackerneuson.com 
   Gauteng 1710

  Xypex Chemical Corporation Mr Lewis Lynch PO Box 15991 VLAEBERG  021-426-0243 llynch@xypex.co.za 
   Western Cape 8018


