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ANTHONY BERRANGE ANTILL BRINK – beter bekend 
as A B A Brink aan die lesers van sy boeke, of net Tony 
vir sy groot aantal kennisse en vriende – was met 
sy geboorte in 1927 die derde en laaste kind van 
Rex Brink en Georgina Antill. Rex was van 
Afrikaanse afkoms en het in Seepunt groot-
geword, terwyl Georgina ’n Iers-Katolieke 
meisie van Bloemfontein was wat 
nooit Afrikaans leer praat het nie. Die 
huistaal was dus Engels, maar die 
drie seuns was vlot tweetalig. Met 
Georgina en Rex se troue in 1920 het 
die egpaar na die NG Kerk oorgegaan, 
maar tydens Georgina se swangerskap 
met Tony het Georgina se ma die 
wens uitgespreek dat haar ongebore klein-
kind Katoliek grootgemaak moes word. Die 
wens is eerbiedig en die baba Tony het dus 
die eerste Katoliek in sy gesin geword. 

Tony het sy skoolloopbaan aan 
Christian Brothers College in Pretoria 
deurloop en direk daarna vir ’n BSc 
(Geologie) by die Universiteit Pretoria ingeskryf. 
In 1949 sluit hy as wetenskaplike assistent by die 

Bounavorsingsinstituut aan, 
een van die nuwe insti-

tute van die pas gestigte 
WNNR. Hierdie was 

’n bepalende oomblik in 
Tony se lewe en loopbaan, 

want die instituut het onder 
leiding gestaan van Jeremiah 

(Jere) Jennings, later professor 
aan die Universiteit van die 
Witwatersrand en alomaan-
vaarde doyen van geotegniese 
ingenieurswese in Suid-Afrika. 
Jere Jennings was ’n siviele 

 ingenieur wat sy nagraadse studies aan 
die Massachusetts Institute of Technology 

onder leiding van Karl Terzaghi, een van die grond-
leggers van moderne grondmeganika, voltooi het. Terzaghi 

het klem gelê op die feit dat siviele ingenieurs die geologie van 
die grond waarop hulle bou in ag moet neem, aangesien dit ’n 
geweldige groot invloed het op die sukses van enige onderneming 
wat hulle sou aanpak. Hierdie benadering is deur Jennings ter 
harte geneem en met die stigting van die Bounavorsingsinstituut 
het hy ’n span jong, talentvolle siviele ingenieurs opgebou wat 
almal die invloed van die onderliggende geologie op hulle werk 
gerespekteer het. Dit is by hierdie uitgelese groepie wat Tony as 
jong geoloog in 1949 aangesluit het. Kort daarna het Jennings 
gereël dat Tony in die Verenigde Koninkryk gaan werk om daar 
aanvullende praktiese ondervinding op te doen. In 1951 het hy by 
Soil Mechanics Ltd in Londen gewerk vanwaar hy by projekte in 
Engeland, Skotland en Wallis betrokke was, en in 1952 by die Road 
Research Laboratory. In 1953 het hy na die Bounavorsingsinstituut 
teruggekeer en die eerste persoon in die land geword wat homself 
’n ingenieursgeoloog genoem het. In ongeveer 1955 het hy by die 
raadgewende ingenieurspraktyk Kantey, Von Geusau & Partners 
aangesluit wat kort tevore deur Basil Kantey, een van sy kollegas by 
die Bounavorsingsinstituut, gevorm is. (Hierdie praktyk bestaan 
steeds onder die naam Kantey and Templer Consulting Engineers 
– ’n firma wat roem op sy geotegniese kundigheid.)

The sTarT of The geological career of a B a (Tony) Brink coincided 
with a growing international awareness of the close and necessary 
interaction between civil engineering and geology. Working with 
young engineers under the inspiring leadership of Jeremiah Jennings, 
he soon distinguished himself as south africa’s first engineering 
geologist. his major technical contributions were his prominent part 
in unravelling the perplexing problem of sinkhole formation; the 
recognition of the pebble marker as an important warning against 
the presence of transported soils; the development of systematic soil 
profiling and notation; the photogrammetrical use of aerial photo-
graphs to supplement geological fieldwork; and the establishment of 
engineering geology at postgraduate level in south africa. all of this 
culminated in his colossal Engineering Geology of Southern Africa, pub-
lished in four volumes between 1979 and 1985, a contribution unique 
in its breadth, depth and continued relevance after twenty years. Tony 
Brink made more than technical contributions – as political activist 
playing a prominent part in the establishment of the liberal Party and 
the political turmoil of the 1960s; as educator who established and 
managed two schools; and as environmentalist, musician and actor.
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In 1955 het Jennings ’n professoraat in siviele ingenieurs-
wese aan die Universiteit van die Witwatersrand aanvaar. 
Hier was hy nie tevrede met die ingenieursrelevansie van die 
geologie wat aan sy studente aangebied is nie en het hy vir Tony, 
as geoloog wat baie nou met die konstruksiebedryf saamgewerk 
het, in 1961 by die universiteit aangestel om geologie te doseer. 
Na tien jaar voltyds in die akademie het Tony weer in 1970 na 
die privaatsektor teruggekeer, maar het steeds tot ’n paar jaar 
voor sy dood gereeld as deeltydse dosent by die universiteite 
van Stellenbosch, Pretoria, Kaapstad en die Randse Afrikaanse 
Universiteit, asook by vier Suid-Amerikaanse universiteite, as 
gasdosent opgetree. 

In 1974 het hy in die huwelik getree met Jill Bond. In 1977 
het hy sy doktorsgraad aan die Universiteit van Pretoria verwerf 
met ’n proefskrif wat voortgevloei het uit werk waarmee hy vir sy 
meestergraad begin het. Hierdie verhandeling is later nog verder 
uitgebrei na wat uiteindelik sy grootste enkele bydrae tot die 
ingenieursgeologie in Suid-Afrika sou word – sy monumentale 
vier volumes onder die titel Engineering Geology for Southern 
Africa wat tussen 1979 en 1985 verskyn het. Ofskoon hy in die 
privaatpraktyk minder kontak met die akademie gehad het, het 
hy ’n deurlopende stroom publikasies uit sy pen laat vloei tot ’n 
uiteindelike totaal van minstens 65 publikasies.

Tony se vrou, Jill, het in 2001 na ’n stryd teen kanker gesterf 
en het ’n leemte in Tony se lewe gelaat waarvan hy nooit werklik 
sou herstel nie. Hy het sy geliefde kleinhoewe Voltelen naby 
Fourways in Johannesburg kort daarna ontruim om ’n woonstel 
in Bryanston te betrek, en weer daarna na Kalkbaai te verhuis. 
In September 2003 het die Randse Afrikaanse Universiteit ’n 
eredoktorsgraad aan hom toegeken vir sy lewenslange bydraes tot 
die ingenieursgeologie. Hy het op 2 Desember 2003 gesterf aan 
interne bloeding nadat hy ’n paar dae vantevore in sy woonstel 
geval het.

BRINK AS INGENIEURSGEOLOOG

Die stand van ingenieursgeologie in ongeveer 1950
Die vader-seun-kombinasie van Andrew en Thomas Bain, albei 
siviele ingenieurs, is allerweë bekend vir die groot bydraes 
wat hulle in die 19de eeu tot Kaapland se paaie, en veral die 
dramatiese bergpasse, gemaak het. Andrew Bain word ook 
as die vader van die Suid-Afrikaanse geologie beskou wat die 
eerste geologiese kaarte geteken het en ’n volledige versameling 

plaaslike gesteentes opgebou het, terwyl Thomas na baie jare as 
Inspekteur van Paaie en Publieke Werke sy loopbaan afgesluit 
het as die Geologiese en Besproeiingsopmeter van Kaapland. 
Vanaf 1891 het die geoloë Alex du Toit en H F Frommurze ook 
begin om grondondersoeke vir nuwe damme te doen en in 
1895 is die Geologiese Kommissie van Kaapland gevorm wat 
hoofsaaklik op die ontwikkeling van grondwaterbronne gekon-
sentreer het – die voorloper van die latere Geologiese Opname. 
Hierdie voorbeelde word aangehaal om te dui op die intuïtiewe 
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wisselwerking tussen die geologie en siviele ingenieurswese wat 
vroeg reeds bestaan het.

Die jaarverslae van die Departement Publieke Werke gee ’n 
kykie op die groeiende interaksie tussen geologie en ingenieurs-
wese in die 20ste eeu. Die verslag vir 1935/36 het vir die eerste 
keer melding gemaak van die probleme wat by brûe ondervind 
word wat op klei gebou is. Die verslag van 1946/47 het verwys 
na die talle terreinondersoeke wat vir beplande brûe onderneem 
is, terwyl die verslag van 1947/48 erkenning gegee het aan die 
uitgebreide steun wat deur die Geologiese Opname verskaf is. 
Hierdie toenemende aanspraak op die dienste van die Geologiese 
Opname het daartoe gelei dat dit in die 1940’s in vyf spesialiseen-
hede verdeel is, met die Eenheid vir Ekonomiese Geologie wat 
voortaan die steun vir ingenieursprojekte moes lewer.

Oorkoepelend tot die Suid-Afrikaanse ontwikkelinge, is 
ingenieursgeologie in die 1930’s en 1940’s internasionaal sterk 
gevestig onder aansporing van die bydraes van onder meer 
Terzaghi, Casagrande en Taylor. Die Suid-Afrikaner Jere Jennings 
het hierdie ontwaking van ingenieursgeologie as nagraadse stu-
dent in die VSA meegemaak en met sy terugkeer na Suid-Afrika 
hieraan praktiese beslag begin gee as direkteur van die nuut 
gestigde Bounavorsingsinstituut. Toe Tony Brink in 1949 dus 
sy loopbaan as jong geoloog begin het, het dit saamgeval met ’n 
belangrike kruispunt tussen ’n groeiende behoefte aan geologiese 
ondersoeke in die ingenieurspraktyk, die oorspoel van ’n nuwe 
akademiese ingenieursgeologiese raamwerk van oorsee, nuwe 
institusionele ruimtes waarbinne die nuwe vakgebied beoefen 
kon word, sowel as ’n besonder begaafde, inspirerende mentor in 
die persoon van Jennings. 

Tegniese bydraes
Die geologie het Tony reeds op ’n vroeë stadium aangetrek. Sy pa, 
Rex, het op ’n stadium betrokke geraak by ’n poging om minerale 
in die omgewing van Barberton te ontgin. Die verskillende rots-
monsters wat Rex se vennoot by die Brinks se huis aangebring 
het, het die jong Tony geweldig interesseer. Tony se ouerhuis 
in Hatfield, Pretoria, was een van twee identiese huise wat reg 
langs mekaar gebou is. Die een huis het ernstige krake ontwikkel, 
terwyl die ander een ongeskonde bly staan het. So het die jong 
Tony self uitgewerk dat hierdie raaiselagtige verskil slegs aan ver-
skillende fondamenttoestande te wyte kan wees. Dit is ironies dat 
sy eerste projek by die Bounavorsingsinstituut juis ’n studie was 
na maniere om krake in huise te voorkom! Tony moes die grond 
onder en rondom ’n aantal huise in Vereeniging gereeld monitor 
en kon uiteindelik die kraakvorming vir die eerste keer aan die 
teenwoordigheid van swelklei koppel. Noukeurige opmetings het 
gewys dat die krake nie veroorsaak is deur die versakking van die 
huise se hoeke soos voorheen aanvaar is nie, maar deur die op-
waartse stuwing van die sentrale gedeeltes van die huise namate 
die klei onder sekere omstandighede geswel het. Na die ontrafe-
ling van die swelklei se gedrag kon huisfondamente se ontwerp 
aangepas word om latere kraakskade te vermy.

Kort hierna, in 1950, het Tony ’n volgende belangrike deur-
braak gemaak. In die natuur word die bodemgesteente voort-
durend verweer en die verweringsprodukte word dan gedeeltelik 
deur reënwater afgespoel. Hierdie vervoerde materiaal word dan 
laer af bo-op die verweerde bodemlaag afgeset. Op die oog af lyk 
die vervoerde materiaal steeds dieselfde, maar het veranderde 
fisiese eienskappe wat eindelose hoofbrekens aan ingenieurs be-
sorg as daarop gebou word. Tony het opgemerk dat daar dikwels 

’n lagie growwe gruis tussen die onderliggende verweerde 
bodemgesteente en die vervoerde materiaal is en dit die ‘gruis-
merkerlaag’ gedoop (‘pebble marker’) wat vandag algemeen in die 
veld gebruik word om die ingenieur te waarsku teen ’n  andersins 
onsigbare opeenvolging van lae met heel verskillende ingenieurs-
eienskappe. Die bevinding was nie alleen van waarde vir 
Suid-Afrika nie, maar ook vir kontinente soos Australië en Suid-
Amerika, wat eens saam met Afrika deel van Gondwanaland 
uitgemaak het en miljoene jare lank steeds dieselfde redelik droë 
klimaatstoestande ervaar. 

Namate die kennis oor die ingenieurseienskappe van grond 
toegeneem het en die oortuiging gegroei het dat dit baie nou 
saamhang met daardie laag se geologiese geskiedenis, het dit 
gebiedend noodsaaklik geword om hierdie inligting sistematies 
te karteer om die ingenieur by te staan. Op daardie stadium was 
bitter min gedetailleerde pedologiese of selfs topografiese in-
ligting vir Suid-Afrika beskikbaar. Wat wel beskikbaar was, was 
goeie lugfoto’s danksy die tegnologiese sprong wat lugfotografie 
in die Tweede Wêreldoorlog gemaak het. Tony het die potensiële 
gebruikswaarde van hierdie foto’s raakgesien en die jongste 
tegnieke van stereogrammetrie by die Nederlanders in Delft 
gaan bemeester om sodoende ’n belangrike nuwe hulpmiddel vir 
geotegniese ingenieursondersoeke beskikbaar te maak. Hy kon 
vir studente aandui hoe verskillende grondsoorte op lugfoto’s 
uitgeken kan word nog voordat ’n terreinbesoek uitgevoer is.

Dit is vandag standaard geotegniese praktyk om ’n toetsgat 
op ’n terrein te grawe en dan die grondprofiel te karteer, met 
ander woorde om die opeenvolgende lae se posisies, diktes 
en draagvermoëns aan te teken. In die 1950’s was daar egter 
nog nie ’n algemene aanvaarde konvensie waarmee hierdie 
inligting aangeteken is nie, alhoewel daar reeds pogings tot 
standaar disasie van oorsee was. Tony, saam met sy mede-
werkers Jennings en A A B Williams, het ingesien dat die 
oorsese  metodes te min klem op die onderliggende geologie en 
te veel klem op die waterinhoud van die grond geplaas het. Vir 
Suid-Afrika, waar die grondwatertafel gemiddeld veel dieper 
was, was dit dus nie van veel nut nie. Hulle het ’n nuwe, meer 
ge detailleerde metode ontwikkel waarvolgens minstens ses eien-
skappe van elke laag aangeteken moes word – voggehalte, kleur, 
tekstuur, struktuur, grondtipe en oorsprong – en standaard-
simbole ontwikkel waarmee die profiel vinnig en gerieflik 
aangeteken kon word. Hierdie riglyn is in 1961 gepubliseer, met 
hersiening in 1972 en word steeds op ’n daaglikse basis deur alle 
geotegniese ingenieurs gebruik.

Die ontginning van die ryk goudvelde aan die verre Wes-
Rand het eers in 1934 begin nadat verbeterde pomp- en sement-
digtingstegnologie dit moontlik gemaak het om die instroming 
van water na die mynskagte te beheer. Vanaf ongeveer 1949 
het die watertafel geleidelik begin daal namate mynwater 
toenemend uitgepomp is. Kort hierna is kleiner sinkgate en 
grond versakking waargeneem en teen 1951 het dr Enslin van die 
destydse Geologiese Opname reeds aangedui dat daar ’n verband 
moes wees tussen die grondwatertafel, dolomitiese gesteentes en 
sinkgate. Die probleem het gaandeweg vererger en teen die einde 
van die vyftigerjare is besef dat ’n drastiese oplossing gevind sou 
moes word. Jennings is as projekleier aangestel van ’n hoëvlak-
kommissie waarin die beste ingenieurs en wetenskaplikes van die 
akademie, staatsdiens en die privaat mynbousektor saamgetrek 
is. Volgens die mening van een van Suid-Afrika se huidige geo-
tegniese deskundiges, was dit hoofsaaklik die tweemanspan van 
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Jennings en Brink wat tot die hart van hierdie komplekse 
probleem deurgedring het. Met deurtastende speleologiese en 
sinkgatondersoeke (dikwels in lewensgevaarlike omstandighede) 
is die getuienis nougeset versamel waarmee die stelselmatige 
ontwikkeling van sinkgate en grondversakkings op ’n rasionele 
manier aan die verlaging van die watertafel gekoppel kon word. 
Na hierdie deurbraak kon duidelike riglyne voorgestel word vir 
die ontwikkeling op dolomitiese gebiede, is toetse ontwerp om 
vroeë waarskuwing te gee van moontlike nuwe sinkgate, alterna-
tiewe fondament-ontwerpe kon ontwikkel word en verdere myn-
boubedrywighede kon met groter vertroue aangepak word.

Ingenieursgeologie as akademiese vakgebied
Formele geologie is reeds vanaf 1890 as formele vak in Suid-
Afrika gedoseer, op daardie stadium aan die latere Universiteit 
van Kaapstad vir voornemende mynbou-ingenieurs. Nadat 
die School of Mines na Uniewording van Kimberley na 
Johannesburg verskuif is, is geologie ook hier as vak vir mynbou-
ingenieurs voortgesit. Toe die universiteite van Kaapstad, 
die Witwatersrand en Natal later met opleiding van siviele 
ingenieurs in onderskeidelik 1918, 1923 en 1925 begin het, was 
geologie van meet af aan deel van die leerplanne. Dieselfde het 
gebeur toe die Afrikaanse universiteite begin het met siviele 
ingenieurs wese; Stellenbosch (1945) en Pretoria (1955). ’n 
Verdere ontwikkeling was toe meer gespesialiseerde geologie-
leerplanne vir siviele ingenieurs ontwikkel is: Natal (1948), 
Witwatersrand (1952) en Kaapstad (1958). 

Toe Brink in 1961 die dosering van geologie vir siviele 
ingenieurs oorgeneem het, was dit op sigself dus nie ’n nuwe 
ontwikkeling nie. Benewens sy praktiese en inspirerende 
voorgraadse dosering, het hy egter verder gegaan en sy merk 
gemaak deur die eerste honneurskursus in ingenieursgeologie 
in Suid-Afrika te vestig. Hy het sterk klem gelê op die beginsel 
dat ’n mens eers ’n goeie geoloog moes wees voordat jy ’n goeie 
ingenieursgeoloog kon wees. In 1971 het ander universiteite die 

voorbeeld gevolg toe Natal en Stellenbosch spesiale doseerposte 
vir ingenieursgeologie geskep het. Die Universiteit van Pretoria 
het in 1979 die eerste Afrikaanse kursus in ingenieursgeologie 
ingestel. In die 1970’s het die dosering van nagraadse ingenieurs-
geologie gekwyn weens die nypende tekort aan akademici 
aangesien daar so ’n groot aanvraag na ingenieursgeoloë in die 
praktyk was. Na Brink se vertrek moes die Universiteit van die 
Witwatersrand hulle honneurskursus opskort tot 1980. In Natal 
het dieselfde gebeur tussen 1974 en 1980. In die 1980’s het die 
vakgebied verder gekwyn, maar weens ander redes. Na die olie-
krisis in die 1970’s en die toenemende isolasie van Suid-Afrika, het 
die siviele ingenieursektor kwaai gekrimp en studentegetalle het 
gekwyn. In 1988 het die Universiteit van die Witwatersrand finaal 
hulle honneurskursus gestaak. Selfs die Raad vir Geowetenskappe 
(die opvolger van die Geologiese Opname) het hulle Afdeling 
Ingenieursgeologie in 1998 gesluit. Dit is ironies dat hierdie stap 
geneem is op ’n tydstip dat daar groot klem op infrastruktuur-
ontwikkeling was en die inset van ingenieursgeoloë juis gebiedend 
noodsaaklik was. Die feit dat die ou probleme met gekraakte huise 
en sinkgatvorming weer begin kop uitsteek het as gevolg van 
oorhaastige, onbehoorlike ondersoek en beplanning, is dus geen 
verrassing nie.

Op die stadium wat Brink in 1970 die akademie verlaat het 
om weer die privaatsektor aan te durf, was daar reeds 30 prak-
tiserende ingenieursgeoloë in Suid-Afrika, waarvan die meeste 
hul opleiding by hom ontvang het. Hy het in die tydperk 1961 
tot 1970 ’n onteenseglike baanbrekersrol gespeel om ingenieurs-
geologie op ’n sterk akademiese grondslag te vestig. Daarby het 
hy vanaf 1970 tot enkele jare voor sy dood as deeltydse dosent 
’n vernuwende en motiverende bydrae tot die aanbieding van 
ingenieursgeologie gemaak. Toe die Suid-Afrikaanse Afdeling 
van die Amerikaanse Vereniging van Ingenieursgeoloë in 1972 
gestig is, was dit dus heel gepas dat Brink as sy eerste voorsitter 
aangewys is.

Brink se magnum opus
Daar is reeds melding gemaak van die publikasie van die reeks 
Engineering Geology for Southern Africa, wat tussen 1979 en 
1985 verskyn het. Hierdie bydrae kan as Brink se grootste enkele 
bydrae tot die ingenieursgeologie in Suid-Afrika beskou word. 
Die vier volumes is enig in hul soort – geen ander land in die 
wêreld beskik oor so ’n volledige, grondige verduideliking van 

3  Tony as laerskoolseun, skolier by christian Brothers college in Pretoria
4  Tony as ’n jong man, waarskynlik nog student 

aan die Universiteit van Pretoria
5  Tony Brink as jong geoloog waar hy besig is om die 

gruismerkerlaag uit te wys – ’n geologiese verskynsel wat hy later 

as ’n betekenisvolle geotegniese leidraad ontwikkel het

3 4 5



6  Civil Engineering | July 2008

die onderliggende geologie en watter invloed dit op ingenieurs-
konstruksie het nie – prakties verduidelik met nie minder nie 
as 102 gevallestudies. Dit is veral die gevallestudies en die ryke 
illustrasies wat die onderliggende geologie op ’n manier  illustreer 
waarmee praktiserende ingenieurs maklik kan identifiseer en 
wat die volumes steeds die beginpunt maak vir feitlik alle Suid-
Afrikaanse geotegniese projekte. Brink het hiermee geslaag 
om ’n verstommende aantal multidissiplinêre bydraes as ’n 
eenheid saam te snoer – nie minder nie as 64 geoloë, 58 siviele 
ingenieurs en 1 wiskundige het bydraes tot hierdie werk gemaak! 
’n Vooraanstaande geotegniese ingenieur het in 2006 hierdie 
boekreeks gemeet aan die moderne relevansie van die materiaal, 
die gebruiksfrekwensie en die mate waarin dit steeds as teksboek 
vir studente gebruik word, en bevind dat die ‘Brink Books’, soos 
hulle algemeen bekend is, na meer as 20 jaar steeds in al drie 
kategorieë ’n lewendige bydrae maak. Daarby word die boekreeks 
gereeld in hofsake as merksteen gebruik wanneer die profes-
sionele gedrag van geotegniese ingenieurs ter sprake is.

Aanvullend tot bogenoemde boekreeks het Brink in 1982 
saam met T C Partridge en A A B Williams ’n klassieke werk laat 
verskyn met die titel Soil Survey for Engineering. Hierdie was ’n 
meer algemene boek (uitgegee deur Oxford University Press) wat 
in ’n mate die kroon op twee van Brink se temas gespan het – die 
uiteensetting van die noue manier waarop geologie en geoteg-
niese ingenieurswese verweef behoort te wees, asook uitgebreide 
riglyne vir die sistematiese versameling, indeksering en kartering 
van ingenieursgeologiese inligting.

Brink is op vele maniere deur sy eweknieë vereer vir sy groot 
bydraes tot die ingenieursgeologie. Die belangrikste hiervan is die 
Suid-Afrikaanse Geotegniese Medalje in 1993, asook die Clare P 
Holdredge Penning van 1980 – die mees gesogte toekenning wat 
deur die Amerikaanse Vereniging vir Ingenieursgeoloë gemaak 
word. Laasgenoemde was op daardie stadium nog net twee keer 
aan nie-Amerikaners toegeken; die ander keer was aan Frank 
Netterberg (in 1973), wat heel gepas een van Brink se studente was.

BRINK AS POLITIEKE AKTIVIS

Die Brinks se rol in die Liberale Party
Brink se sterk politieke oortuigings het reeds as jong man na 
vore getree toe hy met die Paton-gesin bevriend geraak het. Hy 
het eers vir Jonathan Paton en sodoende ook sy pa, Alan Paton, 
die gevierde Suid-Afrikaanse skrywer en liberalis, leer ken. Toe 
laasgenoemde in 1953 ’n leidende rol gespeel het met die stigting 
van die Liberale Party, het Brink ook by die beweging betrokke 
geraak en so ’n stigterslid van die party geword. Een van sy 
kosbaarste herinnerings was die gewoonte wat tussen hom en 
Alan Paton ontwikkel het om wanneer hulle bymekaar gekuier 
het, eers saam op aandag te staan en uit volle bors Die Stem te 
sing voordat hulle verder sou gesels. Dit was, volgens hom, ’n 
spontane uitdrukking van die intense liefde wat hulle vir hulle 
vaderland gedeel het.

Sharpeville en die nadraai
Die tragiese gebeure by Sharpeville op 21 Maart 1960, wat 69 
dood en 180 gewond gelaat het, het die hele land geskud. Op 
daardie stadium was Albert Luthuli, die leier van die ANC, in 
Pretoria waar hy saam met Nelson Mandela en ander tereg-
gestaan het op aanklagte van hoogverraad. Op 26 Maart het 
Luthuli in John en Margaret Brink se tuin, ten aanskoue van 

almal teenwoordig, waaronder Tony, sy pas verbrand en ter-
selfdertyd ’n beroep op alle Afrikane gedoen om sy voorbeeld 
te volg. ’n Paar dae later, op 30 Maart 1960, het die regering ’n 
noodtoestand afgekondig. Op 6 April is die ANC en die PAC 
verban en meer as 18 000 mense gevange geneem sonder dat 
formele klagtes teen hulle gelê is. Die noodtoestand het vyf 
maande, tot 31 Augustus, geduur. Die leiers van die Pretoria-tak 
van die Liberale Party, waaronder Tony se broer John, is ook 
gevange geneem en eers in die Fort in Johannesburg aangehou 
voordat hulle na Pretoria-Sentraal oorgeplaas is. Die libera-
liste is gevange gehou saam met ’n groep kommuniste, waar-
onder Joe Slovo, wat gesorg het vir vurige debatte onder die 
gevangenes!

Brink se menslike oortuigings
In 1961 het Tony saam met ’n groep geloofsgenote die groep 
Catholic Action for Racial Equality (CARE) by sy huis, Voltelen, 
in Witkoppen gevorm. Sy geloof en sy politieke oortuigings het 
hand aan hand geloop en kom duidelik na vore in ’n brief wat hy 
aan die redakteur van die Pretoria News geskryf het: 

I deplore the exploitation of Christianity for political gain. Conversely 
politics, almost more than any other sphere of human endeavour, 
needs to be guided by Christian principle, ethics and morality.

BRINK AS RENAISSANCE-MENS

Die opvoeder
Tony was ten diepste daarvan oortuig dat die opvoeding van 
swart kinders en volwassenes ’n enorme bydrae tot die oplossing 
van die land se probleme sou lewer. Kort nadat hy in die vroeë 
1960’s sy intrek op sy kleinhoewe naby Witkoppen geneem het, 
het hy met die moed van sy oortuiging die bestuur van die plaas-
like plaasskooltjie, wat bekend gestaan het as die Witkoppen 
Skool, oorgeneem. Sy idees oor opvoeding was meer progressief 
as dié van die onderwys-owerhede, wat tot ’n gereelde kop-
stampery gelei het. Een van die knelpunte was die feit dat die 
skole nie toegelaat is om verder as laerskoolvlak uit te brei nie, 
met die gevolg dat leerlinge nie met sekondêre opvoeding kon 
voortgaan nie. Tony het sodoende op eie houtjie die Iterele-
Zenzele Skool, wat ’n hoërskool is, gestig.

Die omgewingskundige
Tony het ’n besondere liefde vir en kennis van die natuur gehad. 
Dit het uiting gevind in betrokkenheid by natuurbewaring 
en -verenigings. Hy was voorsitter van die Suid-Afrikaanse 
Boomvereniging tot die einde van 2001. Ook was hy 38 jaar lank 
betrokke by die Wilgespruit Fellowship Centre, waar hy as voor-
sitter van beide die raad en die trust gedien het in die tyd toe ’n 
bewaringsgebied in die Witkoppengebied gevestig is. Sodoende 
is hy in 1984 as Sandton se Inwoner van die Jaar vereer. Die 
Wilgespruit Fellowship Centre het hom twee maande voor sy 
dood vereer toe ’n geologiese staproete na hom vernoem is.

Tony se boodskap van sorgsaamheid teenoor die natuur het 
’n groot gehoor bereik deur ’n skyfiereeks met die titel Man, 
the Ultimate Invader of Planet Earth. Hierdie aanbieding het 
omtrent ’n uur geduur en die skyfies is begelei met ’n sterk be-
waringsboodskap deur Tony self. Hierdie lesing het hy talle male 
voorgedra vir studente en ook gereeld op uitnodiging van profes-
sionele firmas. Dit is in 1990 in die tydskrif Scientae gepubliseer.
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Ander belangstellings
As ’n formeel opgeleide geoloog, was dit nie vreemd dat 
Tony ook ’n lewendige belangstelling in die verwante velde 
van paleontologie en antropologie gehad het nie. Dit het 
veel verder as terloopse stokperdjies gegaan. Hy het ontdek 
dat die skoolterrein van die Waterkloof House Preparatory 
School (waar hy as jongman in ’n koshuis geloseer het) 
reeds ongeveer 48 000 jaar gelede ’n blyplek van mense 
uit die Steentydperk was. Hy het met skoliere se hulp ’n 
reeks opgrawings gemaak en die inligting is in 1959 as ’n 
wetenskaplike artikel in die skool se nuusbrief gepubliseer. 
Hy het later ’n tweede argeologiese terrein ondersoek naby 
Waterval, noordwes van Johannesburg, en in 1964 daaroor 
in die Suid-Afrikaanse Argeologiese Bulletin gerapporteer. 
Sy belangstelling in die antropologie het daartoe aanleiding 
gegee dat hy saam met sy vriend, professor Revel Mason van 
die Universiteit van die Witwatersrand, ’n maand lank tussen 
’n groepie San in Botswana gaan bly het om die dinamiek van 
’n jagter/versamelaar-samelewing eerstehands te ervaar. 

Tony het ’n besondere musiektalent en ’n sterk bariton-
stem gehad. Op skool was hy reeds die leier-doedelsakspeler, 
maar latere geslagte studente het hom leer ken as die 
kitaarspeler wat hulle om die kampvuur met ’n groot verskei-
denheid liedjies vermaak het, dikwels met impromptu varia-
sies. Ook hier het hy sy talent vir meer ambisieuse projekte 
ingespan. In 1957 het die families Brink en Baber (sy broer 
John was met ’n nooi Baber getroud) spontaan besluit om op 
eie houtjie die Gilbert & Sullivan operette HMS Pinafore op te 
voer. So het ’n tradisie ontstaan wat tot vandag toe volgehou 
word – elke jaar word een van Gilbert & Sullivan se operettes 
by die Waterkloof House Preparatory School aangebied. 

Tony se groot sukses as spreker en dosent het net soveel 
op hierdie talente gesteun as op sy diep kennis en begrip 
van die ingenieursgeologie. Een so ’n geleentheid was tydens 
’n lesingreeks in Suid-Amerika wat deur die WNNR en die 
Departement van Buitelandse Sake bemiddel is, waarna een 
van die deelnemers ’n kosbare herinnering neergepen het:

Further to Brink’s amazing accomplishments had been the 
lecture delivered to a full house of the Geological Society in 
La Paz – he had spoken at some length on engineering geology 
and the experiences in Bolivia – all in Spanish, together with 
the appropriate body language of a shrug of the shoulders, a 
tilt of the head, or the movement of hands. That had been a 
gala performance ...

Erkennings
Die skrywers erken graag die spontane hulp en vriendelike 
samewerking wat hulle van kollegas van die Randse Afrikaanse 
Universiteit en vriende van Tony Brink ontvang het. Alle 
dokumente, artifakte en foto’s wat in die loop van hierdie 
navorsing versamel is, is gekatalogiseer en word tans as die 
A B A Brink-versameling in die biblioteek van die Universiteit 
van Johannesburg gehuisves. Volledige verwysings is op 
aanvraag beskikbaar.

Nota
1  Die volledige artikel het aanvanklik verskyn in Die Suid-

Afrikaanse Tydskrif vir Natuurwetenskap en Tegnologie, 
26(2):139–150, Junie 2007. Hierdie is ’n verkorte weergawe.
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ACCUSTOMED TO OVERCOMING 
tough geotechnical challenges, it is not 
surprising that Franki has cracked a tough 
 dolomite ‘nut’ on Gautrain viaducts in the 
Centurion area.

According to experts, these viaduct 
foundations could be the most difficult 
foundation project ever undertaken in 
this region and Franki’s Rotapile solution 
is proving successful for the wide range of 
difficult geological profiles encountered 
on the job.

Franki technical director Gavin Byrne 
says that the extreme Karst conditions 
encountered on many of the viaduct 
pier locations indicate dolomite bedrock 
depth varying by more than 30 m within 
a 5 m radius. ‘This complex geology, com-
pounded by the added risk of  potential 
sinkhole formation, has necessitated 
ingenious engineering solutions,’ says 
Byrne.

One of these is a solution utilising 
sophisticated foundation piled raft 
 technology together with a combination 
of preloading and compaction grouting 
and Franki developed its Rotapile equip-
ment and technology specifically to carry 
out the piling portion of this innovative 
foundation solution.

THE ROTAPILE
Franki originally introduced the Rotapile 
to its product array in 1998 to provide 
a cost-effective solution for difficult 
drilling conditions in boulder formations 
and severe Karst conditions such as the 
 dolomites in the Centurion area.

In the latest (soon to be published) 
edition of Franki’s Blue Book, the main 
feature of this piling system is described 
as ‘its ability to penetrate boulders and 
rock formations with socketing into hard 
rock effected rapidly using down the hole 
(DTH) percussion drilling technique … 

[T]his pile is particularly suited to pile 
installation in Karst conditions present in 
the dolomitic areas of southern Africa.’ 

Byrne adds that that the Rotapile is 
also most suitable for river bridge founda-
tions subject to scour, where penetration 
through boulder horizons and socketing 
into bedrock is required.

The Blue Book lists several advantages 
of the Rotapile:

A good range of pile diameters is avail- N

able for moderate applied loads
It has a superior ability to penetrate  N

hard rock and boulder horizons
Rock sockets can be formed relatively  N

easily and economically
Casing installation associated with the  N

DTH drilling technique provides high 
levels of pile shaft integrity
Noise levels are low N

There is limited vibration N

Depths of up to 40 m are possible N

ROTAPILE TECHNIQUE REFINED 
FOR THE GAUTRAIN
Byrne points out that there are many 
DTH hammer designs and casing installa-
tion systems available, which involve vari-
ations in flushing methods and the use of 
drilling foams to expedite spoil removal. 

‘The optimal drilling system is mainly 
governed by the anticipated soil condi-
tions and extensive experience is required 
by the drilling contractor to find the op-
timal solution,’ he says.

Extensive experience is something 
that Franki indisputably possesses and, 
over the years, the company has invested 
heavily in refining the installation tech-
niques of the Rotapile, expanding the 
number of rigs which can install the pile 
and increasing the diameters to meet the 
ever increasing size of projects located 
on the Dolomites. Today it is the leading 
DTH Rotapile contractor in the country.

O N  T H E  C O V E R

When the dolomite gets 
tough, the tough get going

1

leader attachment

2

cable-operated dump mast

3

stabilisation of the leader

4

rotary box with floating spindle

5

Development of trumpet diverter
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CREATIVE MODIFICATIONS
In the case of the Gautrain, Franki has 
specific ally modified its equipment to be 
able to accommodate the Bombela require-
ment for the installation of 600 mm diam-
eter piles up to 15 m in depth.

The modifications included the rebuild 
of an Atlas Copco with full hydraulic 
upgrade to handle both 457/610 Odex 
and mast modifications to handle a 12 m 
casing; the modification of a Soil Mec R515 
including a mast extension with new cat 
head and the fitting of rotation head with 
slide and mounted guide; and a Liebherr 
HS 845 HD crane (see front cover), which 
is dealt with in more detail below.

According to Lance Watt, Franki 
Johannesburg plant manager, there were 
several modifications made to the Liebherr 
for it to be able to handle efficiently the 
Gautrain work in the Centurion area:
 1   The leader attachment was especially 

designed and built in the Franki work-
shop for a safer method of attaching 
the crane boom to the leader 

 2   This design also enabled the installa-
tion of a cable-operated dump mast 
precluding the need to jib up and 
down and thereby saving time and 
increasing productivity

3   An important modification was the 
stabilisation of the leader when travel-
ling with the same mechanism playing 
a crucial role in levelling the leader 
over the pile in setup. This process is 
controlled electric over hydraulically 
from the cab

4   The rotary box with floating spindle 
was bought locally and modified 

internally by Franki. The diameter of 
the spindle was increased to accom-
modate a 610 DTH pile drill rod and 
hammer

5   The ‘trumpet’ diverter, a unique way of 
expelling spoils, was built around the 
leader necessitating manufacture from 
scratch

CONCLUSION
Franki has left no stone unturned in its 
quest to deliver a professional service 
in an area where development is dif-
ficult as a result of the tough geological 
conditions

Few would argue that following 
the completion of the Gautrain and 
the Centurion station, there will be 
significant property development in this 
area.

Byrne says that foundation challenges 
presented by the dolomitic conditions can 
now be overcome with Franki’s refined 
technology.

‘With the constant upgrading of our 
fleet and the ingenious rig modifications, 
Franki has positioned itself to tackle the 
challenges associated with the geological 
conditions in this area. We are confident 
that development that may not otherwise 
have been able to take place will now go 
ahead.’ 

‘We are also confident of being able 
to extend this versatile equipment to 
solve the often difficult piling conditions 
encountered on many of the river bridges 
which will form part of the infrastructure 
expansion in this region over the next few 
years,’ concluded Byrne. 

About Franki
franki was started in south africa by Wally 
rowland in 1946 when the franki Piling 
company of south africa, as it was initially 
named, was registered and the first contract 
was secured. This involved the installation of 
eight piles for a building in Paarden eiland. 
a steam-driven piling machine was used to 
install the piles which were standard franki 
driven cast-in-situ piles. 

ian Braatvedt took over as managing 
director in 1961 and under his guidance the 
company grew steadily. large contracts such 
as the alusaf Bayside smelter in richards Bay, 
the Mondi Paper Mill in Durban and iscor 
steel Works in Newcastle were secured in 
the late sixties and early seventies. These 
helped franki to establish itself as the 
leading piling company in the country. 

in 1968 franki started a soil investigation 
subsidiary which is known as soiltech. Today 
it has a full complement of soil investigation 
and field testing equipment. it has recently 
entered the environmental investigation field.

in 1976 the first Blue Book, Frankipile Guide 
to Piling and Foundation Systems, pioneered 
by ian Braadvedt, was published. further 
editions of the book, which has become a 
standard reference in the industry, have been 
compiled by John everitt and gavin Byrne.

The need to diversify into other geotech-
nical fields led to the formation of geofranki 
in 1987, where competencies and capacity in 
lateral support, ground improvement, micro-
piling, grouting and cut-off walls have been 
developed. 

Today franki has over fifty major pro-
duction rigs and more than 800 employees. 
it has offices in Johannesburg, cape Town, 
Durban, Port louis, luanda, Maputo and Dar 
es salaam.

franki is part of the Jse altX-listed esor 
group.

Comp. Comp. Pump

Compressible 
horizon

A B C D E

Founding horizon 
(rock)

Rotapile installation sequence
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THE PROJECT MANAGEMENT 
DIVISION (PMD) of the South African 
Institution of Civil Engineering (SAICE) 
is a technical division established to 
advance and expand the science and 
practice of civil engineering in the provi-
sion and maintenance of facilities and to 
promote the civil engineering profession. 
The division comprises of volunteers that 
represent and promote the interest of its 
members and the intentions of SAICE as 
a whole.

The PMD was first established by 
Council in October 2006. The birth of the 
PMD emanated from the Procurement 
and Delivery Management Panel (PDMP) 
that was created to address a number of 
topics and concerns that plagued the civil 
engineering fraternity within the con-
struction industry. 

The PDMP was later disbanded and 
since the establishment of the PMD (at 
Council in October 2006) the functions 
and tasks of the PDMP have fallen within 
the ambit of the aims and objectives of 
the PMD. 

BACKGROUND TO THE PMD
There is little doubt the current con-
struction industry landscape is under-
going some major changes. We have wit-
nessed some of these changes through 
the re-structuring, re-positioning and 
establishment of a number of the statu-
tory bodies and councils such as the 
Construction Industry Development 
Board (CIDB), Engineering Council of 
South Africa (ECSA), South African 
Council for Project and Construction 
Management Professions (SACPCMP) 
and Council for the Built Environment 
(CBE). Service delivery models are 
changing by the introduction of public-
private partnerships (PPPs), outsourcing, 
and design, operate and maintain con-
cessions with the client (especially in the 
public sector) having a limited respon-
sibility of monitoring and managing the 
delivery cycle. 

Large parastatals and even munici-
palities are advocating responsibility to 

consultants with very little in-house 
design or implementation. The adopted 
delivery approaches have partly come 
about through the serious lack of re-
sources and skills, as there are ‘just not 
enough’ to go round. The emergence of 
alternative delivery frameworks is evi-
denced in the National Treasury PPP and 
the increased usage of modern forms of 
contract, for example NEC. Two further 
factors affecting the changing landscape 
is the large scarcity of engineers and the 
compulsory transformation agenda (a pre-
requisite agenda to ensure access, growth 
and opportunity for all South Africans).

Among all of this is a missing dis-
cipline: co-ordination between various 
stakeholders involved in civil engineering 
and attainment of delivery. This coor-
dination must be strengthened with 
ties between various stakeholders in an 
ever-evolving environment to improve 
efficiency in structure and operation to 
promote delivery. A further SAICE need 
had been identified: to facilitate and 
contribute to the identification of work, 
validation of continuing professional de-
velopment (CPD) and to find a ‘home’ for 
construction and project managers who 
are SAICE members. This is exactly what 
the PMD was established to do.

AIMS AND OBJECTIVES 
The aims and objectives of the PMD in-
clude the following:

Promoting CPD N

Engaging with management practi- N

tioners and institutions for the better-
ment of society
Informing members of SAICE on devel- N

opments and initiatives undertaken by 
various Council and statutory issues
Facilitating understanding on construc- N

tion and project management philos-
ophy related to engineering principles 
and practices
Playing a coordination role and en- N

gaging in promotion of national issues
Promoting civil engineering through  N

the contribution towards project 
management

Finding synergy between engineering  N

and project management professions
Engaging in best practices N

The overarching theme and philosophy of 
the PMD is to centre on those attributes 
within the built environment where cre-
ating value to society can be maximised.

CURRENT INITIATIVES
Although the PMD is a relatively new 
division, there are a number of initiatives 
under way. These include:

Strengthening ties with the Association  N

of Construction Project Managers, the 
Joint Civils Division, the Construction 
Industry Development Board and the 
Project Management Institute
Strengthening delivery by reviewing  N

general conditions of contract (GCC) 
and establishment of mediators, arbi-
trators (and later adjudicators panel)
Promoting and contributing to  N

CPD training by hosting a series of 
presentations
Providing information on procurement  N

and delivery issues through the PMD 
newsletter
Resurrection of the Basil Read Award  N

Promoting project anti-corruption sys- N

tems within client structures
Broadening membership by focusing  N

on ‘participants’ who contribute to a 
society in creating a sustainable built 
environment
Representation as a voluntary associa- N

tion at various councils

PMD COMMITTEE
Over the past 18 months, an interim com-
mittee has been established to drive the 
aims and objectives, institute standard di-
vision rules, promote awareness and start 
a standing committee for the division. 
Nominations for permanent committee 
members will be called for in September 
2008, but should any member of SAICE 
wish to contribute to this division, please 
feel free to contact either Malcolm 
Pautz (chair – Malcolm.pautz@treasury.
gov.za) or Derek Burger (secretary – 
burgerD@velavke.co.za). 

Meet the Project Management Division

P R O J E C T  m a N a g E m E N T  a N d  C O N s T R u C T I O N
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THE TITLE OF THIS ARTICLE may be 
misleading – a better title may have been, 
‘Does the South African delivery model 
need to be changed?’ My intention is to 
ask the reader to explore potential alter-
natives in the delivery system, not only in 
South Africa but also as an international 
trend to ensure enhanced value to society. 

The purpose of this article is to:
Provide a broad background on present  N

delivery challenges within the procure-
ment processes, procedures and sys-
tems being practised currently
Present a rationale and reasons for re- N

viewing an alternative delivery system, 
namely public-private partnership 
(PPP), to streamline and promote infra-
structure delivery, and 
Propose a process for taking forward  N

PPP projects and improved infrastruc-
ture delivery by exploring alternative 
funding of PPP projects 

CLIENT CHOICE ON PROCUREMENT 
AND DELIVERY MANAGEMENT
The establishment of a delivery strategy is 
key to the successful outcome of a project. 
The strategy should identify and prioritise 
important project objectives, reflect as-
pects of risk and establish how the func-
tions will be managed. 

The success of a project is dependent 
on the alignment of service outputs with 
project objectives in all phases of the 

strategy. The realisation of the required 
levels of benefit is only possible if proper 
planning has been undertaken.

The lack of structured procedures, 
based on good information, for the se-
lection of a system sometimes inhibits 
the opportunity for clients to choose a 
procurement option in a fully informed 
manner. The selection and application 
of an inappropriate system could lead to 
failure. To establish procurement selec-
tion procedures, clients should formalise 
a set of suitable procurement selection 
parameters based on their needs, objec-
tives, project requirements and external 
environments. A study that identified var-
ious parameters and sub-parameters that 
clients considered important for the selec-
tion of an appropriate system identified 

the following three parameters to be the 
most important (Luu et al 2003):

Within-budget completion N

On-time completion N

Value for money N

These short-term client objectives tend to 
be the most influential in the determina-
tion of a delivery system. This leads to the 
importance of identifying the client’s ob-
jectives clearly in selecting an appropriate 
contracting strategy.

PAST AND PRESENT STRUCTURING 
OF OUR DELIVERY SYSTEM
Over the years the complete delivery (civil 
engineering) process, including planning, 
design, documentation,  construction, 
operation and maintenance, was predomi-
nantly carried out by the client needing the 

Do we need to change our thinking? 
A PMD member’s perspective

1  functions performed in local government 

to the late 1980s (lawless 2007)

Text malcolm Pautz 
Chairman, Project Management Division 
Senior project advisor, National Treasury 

Malcolm.Pautz@Treasury.gov.za

Definitions
service contract Private sector performs a specific operational service for a fee, for example 

meter reading, billing, collection

management contract Private sector is paid a fee for operating and maintaining a govern-
ment-owned business and making management decisions

Lease Private sector leases facilities and is responsible for operations and maintenance

Concession Private sector finances the project and has full responsibility for operations and 
maintenance. The government owns the asset and all use rights must revert to the govern-
ment after the specified period of time

Build own transfer (BOT) / Build own operate (BOO) These are similar to concessions but 
they are normally used for new greenfield projects. The private sector receives a fee for the 
service from the users

divestiture can take two forms – partial or complete. a complete divestiture, like a concession, 
gives the private sector full responsibility for operations, maintenance, and investment, but 
unlike a concession, a divestiture transfers ownership of the assets to the private sector
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service. In effect, the engineering depart-
ment was both client and service provider, 
offering consulting and contracting serv-
ices for new projects, as well as operations 
and maintenance, while the funding was 
provided by the fiscus or through commer-
cial loans (see figure 1).

The international trend has been to 
transfer responsibility to the private sector, 
and South Africa is no exception. Figure 2 
shows how the private sector has taken over 
the consulting and contracting functions 
formerly performed by local government.

The client’s full involvement in project 
planning is supplemented by the concept of 
responsibility and risk allocation. Risk also 
forms the major consideration in choosing 
an appropriate system. Theoretically, all 
the risks can be transferred into the hands 
of one organisation through the use of cer-
tain procurement methods. For example, 
a perfect design and build contract can 
probably pass on most risks, at a price, to a 
single contracting body. Various elements 
of risk allocation can be assigned to the 
party best able to manage them, opening 
the drawer for leveraging private sector in-
volvement whether financially or through 
capacity to enhance delivery, or both. 

Figure 3 illustrates associated risk 
using various contracting strategies in 
meeting a department’s objectives to 
achieve delivery. 

In addressing issues such as life-cycle 
costing and sustainability issues, a few 

major organisations – for example the 
New South Wales Department of Public 
Works – have developed and applied a 
so-called ‘design, build and maintain’ 
procurement system. Apart from the 
design and construction components, 
a maintenance contract stipulating the 
performance requirements is entered into 
between the parties for an extended pe-
riod after the defects liability period.

The business case is an essential 
document for project success. It provides 
justification for the procurement in terms 
of its alignment with the objectives of the 
department; it also provides the basis for 
managing the delivery of the project on 
time, within budget and to agreed quality 
standards.

The business case is an evolving 
document throughout the procurement, 
starting as a high-level summary of pos-
sible options to meet the business need, 
further high-level investigation as a 
strategic business case, then developing 
into a pre-feasibility case with indicative 
costs and finally a feasibility study with 
the indicative information confirmed. The 
feasibility is continuously reviewed. It will 
provide the basis for the project imple-
mentation review and beyond.

MANAGING SHIFTING POSITIONS 
AND MIXED OBJECTIVES
‘Government needs business as much as 
business needs government’ and there is 

a need to move beyond ‘traditional roles’ 
to develop more effective communication 
and to build trust and confidence between 
government and business. 

Although sometimes a contentious 
issue, public-private partnerships can be 
a model to consolidate building govern-
ment/civil society cooperation, ensure ef-
fective utilisation of collective capacities, 
and give further impetus to the overall 
development of the country.

Internationally, several initiatives 
involving the private sector have been em-
barked upon and PPPs have been widely 
adopted in several countries. These PPP 
initiatives have enabled the public sector 
to utilise private sector finance and exper-
tise for provision of public infrastructure 
through various schemes such as design 
build finance and operate (DBFO), build 
own operate (BOO) and build operate and 
transfer (BOT). 

THE PPP APPROACH
In almost all PPP cases, the government 
retains a financial influence over the 
proceedings of a project. The government 
can be involved in two ways: through sub-
sidies and as a tenant.

2  The split of responsibilities in 

terms of functions performed in local 

government in 2007 (lawless 2007)
3  The public-private partnership 

spectrum (cePa 2005)
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Through subsidies N  This type of involve-
ment is based on two factors, namely 
government wishing to retain primary 
control over the development of the 
facility and/or promoting the attrac-
tiveness to ensure a bankable deal by 
lowering the financial burden on the 
project
As a tenant N  An approach which enables 
government to get financially involved 
to support the product of the facility

One of the primary features of BOT-type 
PPP is private financing, which infers 
that the concessionaire is fully respon-
sible for acquiring the necessary funds to 
develop and operate the facility, often in 
the form of debt and equity. The return 
of the investment is realised during 
the operational stage of the facility. 
This return comes from a unitary pay-
ment, often from the budget of the line 
department. 

Another important consideration is 
that BOT-type projects certainly promote 
sustainable, long-term projects. They 
provides SMMEs and BEE companies a 
revenue stream for a period of time, al-
lowing such companies the opportunity 
to develop their capacities and experience 
to secure further opportunities into the 
future.

The shareholders require an inde-
pendent business plan, including predic-
tions of revenues, development, and 
operating costs and an estimate for the 
rate of return. Although no guarantee 
can be given about dividends, other guar-
antees must secure investment, such as 
financial guarantees that the government 
grants and the amount of secured loans. 
The greatest advantage of a PPP for the 
government is the subcontracting of the 

majority of the risks to the private sector. 
At the end of the concession period, the 
department will inherit a well-operated 
project whilst investing limited or no 
upfront funds. The finance is obtained 
by private organisations. Furthermore, 
because the design, development and 
construction are all the responsibility of 
a single party, the facility should be more 
effective and efficient.

The advantages of using a PPP-type 
approach include: 

Levering of private financing to achieve  N

a larger number of capital projects
Building long-term maintenance and  N

its funding into project design from the 
outset
Use of private sector expertise N

Transfer of risk  N

Delivery of a superior service standard,  N

provided consistently over the conces-
sion period

STRUCTURING FUNDING OPTIONS 
UNDER A PPP APPROACH
There are a number of ways in which 
finance could be structured to support a 
PPP (please contact the author for details). 
Of the three options presented below, two 
options are at the ends of the continuum 
with a number of combinations or varia-
tions within each:

Option A N  Private sector funding total 
capital expenditure (capex), operations 
and maintenance (O&M) funded by the 
client
Option B N  Private sector funding a por-
tion of capex, balance of capex from 
a grant/budget, O&M funded by the 
client
Option C N  Capital funded by a grant/
department

FURTHER CONSIDERATIONS
Tested design and construction methods 
are widely adopted in PPP projects, with 
innovative ideas employed only when it 
will make the facility more profitable in 
the long run. Although each new project 
will have its own unique characteristics, a 
design requiring very little changes could 
be developed, allowing itself to be repli-
cated on a national basis. Once one or two 
pilot projects have been completed, this 
conceptual design could be used as a ref-
erence project for the business case (feasi-
bility study). This will not only contribute 
to the lowering of the developmental costs 
but also improving the time taken for 
delivery.

A major advantage of having many 
participants in the design is the fact that 
the design will satisfy all parties on com-
pletion. The participation of the operator 
is very important in design.

South Africa is doing well economi-
cally and there is a considerable amount 
of interest to invest in the country. 
International funding is available through 
developmental agencies such as the 
Agence Française de Développement 
(AFD) and World Bank who are quite 
keen to get involved in social infrastruc-
tural projects. Under such circumstances, 
negotiations with foreign and local finan-
ciers for an equity-debt arrangement need 
not take a long time, making a PPP more 
attractive than a public option.

One of the greatest areas of concern 
is the need to identify the necessary ca-
pacity in the form of project champions 
within the relevant departments. Certain 
developmental finance institutes have 
indicated their willingness to assist and 
often will invest in social infrastructure 

SERvICE 
CONTRACTS

MANAGEMENT 
CONTRACTS

LEASE 
CONTRACTS

bOT / DbFO CONCESSION
PRIvATISATION / 

DIvESTITURE

ChANGING ROLE OF GOvERNMENTPROvISION REGULATION

ChANGING RISk PROFILE OF TRANSACTION FOR ThE PRIvATE SECTORLOwEST hIGhEST

3



16  Civil Engineering | July 2008

provided they can bring some of their 
own consultants onto the project. For 
example, should a department decide to 
follow a PPP route, the World Bank would 
invest and bolster the capacity constraints 
within the departments by bringing in 
their own consultants.

Other mechanisms could include the 
Development Bank of Southern Africa, 
who already have their own database of 
project managers and technical assistance 
unit from National Treasury.

ENVISAGED BENEFITS
The following benefits are envisaged 
should the client decide to adopt a 
procurement strategy that encompasses 
both conventional and PPP procurement:

Expedited service delivery utilising  N

private sector financing, capacity and 
expertise
Improved functioning based on identi- N

fied needs and solutions basis
Proper operational and maintained  N

facility over a prolonged period
Improved delivery N

Potential opportunities to promote  N

sustainable SMMEs and significantly 
driving governments objectives of BEE 

CONCLUSION
South Africa is witnessing increasing levels 
of investment in infrastructure driven by 
its commitment to economic and social 
development. All spheres of government 
and state-owned enterprises are challenged 
to increase the pace and efficiency 
of construction delivery. Innovative 
approaches to improving procurement and 
delivery management will provide a means 
to do so.

Do public-private partnerships offer 
a practical approach to improving pro-
curement efficiency? Do they provide an 
appropriate model for delivery in a South 
African economy, since they:

Are based on a procurement regime  N

that is supportive of our functioning 
structures?
Leverage accelerated infrastructure  N

financing and capacity from the private 
sector?
Facilitate the attainment of sustain- N

able development objectives without 

compromising the primary objectives 
associated with procurement?
Provide a logical framework within  N

which procurement can be managed 
without stifling innovation?

The diverse nature and flexibility of public 
private partnerships can be readily adapted 
to suit the different client requirements.

In South Africa its application will 
promote greater partnering and the 
streamlined delivery of much-needed eco-
nomic and social infrastructure.
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THE STANDISH GROUP, a leading IT 
research group (http://www.standish 
group.com), conducted a study into 
300 000 information systems projects. 
The research, which was released in 
2001, showed that only 26 % of these 
projects succeeded. Success was defined 
as ‘projects completed within time 
and budget and in accordance to their 
original specifications’. 

The top four reasons for IT project 
failure were as follows:

Insufficient user involvement N

Lack of executive management support N

No clear business objectives N

No experienced project manager N

A similar study, undertaken by the same 
group in 1994, reported that only 16 % of 
projects succeeded. In this earlier survey, 
participants had cited the following top 
three causes of project failure:

Lack of user input  N

Incomplete requirements and  N

specifications
Changing requirements and  N

specifications

ENGINEERS AND SPECIFICATIONS
As engineers, we are very familiar 
with specifications. A typical civil 
engineering project is usually well defined 
‘spatially’ with thorough engineering 

drawings and ‘materially’ with schedules 
of quantities. General and specific 
conditions of contract are standard and 
very few engineering projects reach 
implementation stage without a project 
implementation plan. The project plan 
usually contains time frames, milestones 
and quantifiable deliverables.

IT projects within government, how-
ever, are often implemented with little 
or no specifications. This makes these 
projects almost impossible to project 
manage. Furthermore, many of these 
projects run into millions of rands. The 
questions that must be asked therefore 
are, ‘How does one go about creating a 

Project management of 
government IT projects

Text Peter Reinecke 
Project manager, SA Solutions 

Cell 082-375-4191 
peter.r@sa-solutions.co.za

Table 1 A typical system requirements specification

system requirement 
category

Examples of questions asked per category

Data

What data will the system require initially?

What data will be required on an ongoing basis (maintenance)?

What database management system should be used?

Hardware

What hardware (server/desktop) will be required to implement the system?

How much will this hardware cost?

Where will the hardware reside (is an air-conditioned secure server room required)?

Software

Which software technologies are available to meet the requirements?

Should open source or proprietary software be used for different parts of the systems architecture?

What is the corporate IT policy regarding systems and standards (GIS for example)?

Integration
What other internal/external IT systems will the system have to integrate with?

How will data sharing between systems be handled (xml/ftp, etc)?

People
Where are the users of the proposed system located? 

How will users access the system (intranet/internet/LAN/WAN)? What and how much training will users require?

Processes

Define the business processes that the system will support (a system that does not support the business will not be used)

What information is generated/required by each business process?

Which parts of the business process should the software support? 
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specification for an IT project’ and ‘How 
should one project manage such a project’. 

MEASURE IT TO MANAGE IT?
We all know the adage, ‘If you cannot 
measure it, you cannot manage it.’ The 
question of IT project management really 
therefore begins with the question, ‘How 
do we measure or specify an IT project.’ 
Once we have done this, we can discuss 
how to project manage it. 

IT industry best practice calls for a 
system requirements specification (SRS) 
as the non-negotiable point of departure 
for any IT project. A typical SRS will 
define the IT project in terms of broad 
categories (see table 1).

PROJECT MANAGING AN IT PROJECT
Once a comprehensive SRS has been gen-
erated, specific quantifiable tasks can be 
drawn out of this document. These tasks 
can then each be allocated time frames 
and deadlines. This is essentially the basis 
of any project implementation plan.

For example, once the ‘people’ section 
of the SRS has been completed, one will 

know how many people require how many 
sessions of training on which modules of 
the software. The ‘training task’ having 
been properly defined/specified can now be 
given a realistic duration and deadline. 

The ‘Integration’ section may define 
how many other IT systems the planned 
system must integrate with. These other 
external systems will then become a task or 
line item on the project plan. Specific dead-
lines will be allocated to these tasks and 
they therefore now become manageable. 

BENEFITS OF COMPILING AN SRS 
A good SRS will describe the IT system in 
both business and IT ‘language’. In other 
words, it will describe the technical IT re-
quirements as well as the core functional 
business requirements for the system. 
Once the system has been specified, it can 
now be managed. Other benefits of com-
piling an SRS include the following:

The SRS is the basis for a ‘request for  N

quotations’ or tender document, a critical 
part of any formal procurement process. 
Because the system has now been de-
scribed in detail, one can expect cheaper 

quotations as risk to both parties is mini-
mised. Where specifications are vague, 
the private sector usually elevate their 
prices to price risk into their quotations 
Payment to the implementing software  N

service provider can be structured and 
based on the SRS. This gives govern-
ment institutions more control over IT 
projects

CONCLUSION
The principles and ideas put forward here 
will be familiar to most readers, but the 
main point is that IT projects can and must 
be managed. The compilation of a system 
requirements specification should be the 
non-negotiable point of departure for any 
IT project. IT projects that are not specified 
using the SRS approach described above 
will have a much higher chance of failing. 

An SRS also has the potential to 
reduce the cost of an IT system by elimi-
nating the risk of the unknown to both 
parties concerned. It also provides the 
baseline specification upon which the 
tried and tested principles of project man-
agement can then be applied. 
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GENERALLY ‘ORGANS OF STATE’1 
(that is, municipalities, provincial govern-
ment departments, national government 
departments and public business entities) 
appoint contractors by means of a tender 
process.

Often large amounts of money are 
involved and there are accordingly strong 
financial, but also political and nepotistic, 
motives for a dishonest, biased or unin-
formed functionary (official) to manipu-
late the tender process, thereby robbing 
the otherwise successful tenderer of his or 
her rightful profit.

It is my intention to show in this ar-
ticle, by reference to recent South African 
judgments and constitutionally inspired 
legislation, that an aggrieved tenderer has 
a remedy in law and need not stand on the 
sidelines as a defenceless victim.

OBLIGATION OF FAIRNESS
Invitations to tender by organs of state 
and the awarding of tenders where it is 
done in the exercise of public power is an 
administrative process, and the process 
must be lawful, procedurally fair, justifi-
able, equitable, transparent, competitive 
and cost-effective. Organs of state must 
establish a procurement policy, and must 
follow a tender procedure for the procure-
ment of goods and services2 and each 
municipality and municipal entity must 
have and implement a supply chain man-
agement policy.3

Organs of state can also not hide be-
hind the conditions of tender. Even if the 
conditions of tender constitute a contract, 
the conditions do not exhaust an organ of 
state’s duties towards tenderers. The prin-
ciples of administrative justice continue 
to govern that relationship. In conse-
quence, some of the organ of state’s con-
tractual rights will necessarily yield before 
its public duties under the Constitution 
and any applicable legislation.4

Fairness must be decided on the 
circumstances of each case
The following examples cited from recent 
judgments give an indication of what is 
administratively fair and what is not fair.

It may in given circumstances be fair 
to ask a tenderer to explain an ambiguity 
in its tender; it may be fair to allow a 
tenderer to correct an obvious mistake; it 
may, particularly in a complex tender, be 
fair to ask for clarification or details re-
quired for its proper evaluation. Whatever 
is done may however not cause the 
process to lose the attribute of fairness. 

If the other tenders have been ex-
cluded because of non-compliance, the 
tender board would be entitled to nego-
tiate with the sole remaining tenderer for 
a lower tender price. At that stage there 
would be no danger of prejudice to the 
other competing tenderers.5

Where a high-ranking municipal 
official gave one of the tenderers an 

opportunity of augmenting its tender so 
that its offer might have a better chance 
of acceptance and the augmented offer 
was at first concealed from and then 
represented to the mayoral committee as 
having been the tender offer, it was held 
that the deception stripped the tender 
process of an essential element of fairness: 
the equal evaluation of tenders. It was 
also held that where subterfuge and deceit 
subvert the essence of a tender process, 
participation in it is prejudicial to every 
one of the competing tenderers, whether 
they stood a chance of winning the tender 
or not.6

Where prior to tendering all tenderers 
were informed of the criteria to be applied 
and were also informed that weightings 
were to be allocated to the criteria but 
that such weightings would not be dis-
closed to them and where no tenderers 
objected to the evaluation on that basis, 
it was held that all tenderers were treated 
equally because none received such 
information as would enable it to obtain 
any advantage over the others. The tender 
process was thus fair, accessible, visible, 
subject to examination and enquiry, and 
open and transparent.7

Members of a tender board must up-
hold irreproachable standards of ethical 
behaviour. A member of a tender board 
must recuse himself if he is unable to par-
ticipate in the deliberations of the board 
in an objective and unbiased manner, 

Administratively unfair tender processes and remedies in law

Text Peter Ramsden 
Advocate of the High Court of South Africa 
ramsden@vodamail.co.za
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Administratively unfair tender processes and remedies in law
such as where the member has an interest 
in an entity which has a direct interest in 
the matter under discussion by the tender 
board. The principles of natural justice 
and the audi alteram partem principle 
also require that functionaries must give 
all of parties an opportunity to be heard 
when taking a decision in a tender dis-
pute. However, it was not held necessary 
for functionaries to receive oral repre-
sentations where the tenderer affected 
had more than sufficient opportunity to 
place the relevant evidence before the 
functionary by way of written representa-
tions. It was also held that it is not fatal 
to the tender decision if the enquiry into 
the facts is conducted by a subcommittee, 
and not by the ultimate decision-maker, if 
there was no dispute of facts.8

An undertaking by an official of an 
organ of state issuing a tender to notify 
a potential tenderer timeously of when 
the tender documents would be ready in 
order to enable the tenderer to submit 
his tender is contractually binding. It was 
held to be a failure of ‘administrative’ 
justice where the timeous notification was 
not given and the applicant submitted his 
tender documents after the closing date 
for submissions but before the tender 
was awarded and the authority refused 
to consider the applicant’s tender and 
awarded the contract to a third party. 
In such an instance the court was justi-
fied in granting an order for specific 

performance and in so doing prevented 
the authority from implementing the 
award of the tender to a third party and 
in setting aside the contract between the 
authority and the third party, even though 
the third party was an innocent party.9 

Similarly, a clause in a contract to 
the effect that ‘on the expiry of the initial 
agreement the contractor shall have the 
right to compete with or match the lowest 
or any other acceptable tender which the 
employer may receive in respect of a new 
contract for the services covered under 
the agreement’ meant more than just the 
‘right to compete’ but the word ‘match’ 
implied a preferential right that not only 
entitled the plaintiff to compete but, 
having competed successfully, obliged the 
employer to accept the plaintiff’s tender.10 

There was an infringement of the 
fundamental right to just administra-
tive action and hence a ground of review 
where no final decision was taken by a 
municipality in respect of tenders, despite 
‘the effluxion of a more than a reasonable 
time for a decision to be taken’.11 

Contracts concluded in contraven-
tion of a prescribed tender procedure are 
invalid for non-compliance. This was the 
case where a lease was concluded by a 
provincial department and where such 
a lease may only validly be concluded by 
the relevant tender board. The doctrine of 
estoppel did also not operate against the 
provincial government to ‘validate’ such 

a lease’.12 However, it was held that failure 
to compile estimates prior to opening 
the tenders, which is required by regula-
tion 11(1) of the regulations promulgated 
under the Preferential Procurement Policy 
Framework Act 5 of 2000, did not have 
the effect of vitiating the entire tender 
process. It was held that compliance 
with regulation 11(1) was not an absolute 
imperative for a tender process that other-
wise met the constitutional standard.13

Delegations of decision-making au-
thority must also be strictly adhered to 
by officials when making decisions about 
tenders. For example, where the delega-
tion to make a decision about a tender had 
been made to the chief financial officer 
in consultation with the director of legal 
services and an appointed staff member, 
and the chief financial officer had failed 
to consult with both the required parties 
in making the tender decision, then the 
actions of the unauthorised administrator 
were reviewable and could not be upheld, 
all the actions and decisions of that ad-
ministrator were held to be invalid.14 

It was also held inconceivable that 
a board could differ from its technical 
committee without having recourse to 
those same documents and considering 
the same material which the technical 
committee had before it. To reject 
the findings of a technical committee 
without recourse to the very information 
which the technical committee relied 
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upon for its recommendations was held 
to simply negate the very committee 
which the board had appointed to advise 
them.15 

Sometimes regulations permit a 
tender board, in its discretion, to permit 
a late tender if the tender is delayed 
through no fault of the tenderer. The 
board is required to apply its mind to 
whether or not to exercise its discretion 
in the late tenderer’s favour as a neces-
sary prerequisite to consideration and 
acceptance of a late tender. A board’s ig-
norance of the fact that a tender was late 
clearly precluded it from exercising such 
discretion.16

A tender board may not enter into a 
tender contract which provides for ancil-
lary contracts that when concluded award 
greater rights than that which had been 
put out to tender. Such an ancillary con-
tract was held to be subversive of the open 
tender procedure and thus unlawful.17

A tender for ‘x rand more than the 
highest other tender’ was held to be vague 
as performance was not always deter-
minable (for example if it were the only 
tender) and contrary to public policy in 
that it thwarts the legitimate expectation 
that all interested parties should have an 
equal opportunity to tender. Such tenders 
are accordingly null and void.18

The right of an aggrieved 
tenderer to request reasons
Under the common law the courts were 
entitled to intervene only where there 
was gross unreasonableness to the ex-
tent that one of the established grounds 
of review could be inferred from such 
unreasonableness. 

Section 33 of the Constitution is 
however more than just a codification of 
the position at common law. It stipulates 
that administrative action should also 
be reasonable. Now any decision which 
is unreasonable may be set aside as not 
complying with the constitutional re-
quirement. For a decision to be reasonable 
it has to be justified as opposed to being 
arbitrary. An administrative decision can 
be justified only by the reasons underpin-
ning it. It is those reasons which show 
whether the decision is rational or not. 
If the decision is unreasonable it should 
not be allowed to stand and has to be set 
aside, even if the decision was bona fide 
reached.19 

The organ of state must furnish the 
true reasons and is bound by the reasons 

that it furnishes. Where a tenderer re-
quested the court to review the reasons 
given by a municipality for withdrawing 
an already accepted tender, it was held 
that it was not open to the municipality 
to raise other defences that it had raised 
for the first time in its answering papers, 
that is it was not allowed to supplement 
the reasons for its decision by reasons 
which were clearly taken ex post facto. 
To broaden the review would have been 
unfair.20 

Similarly, where a tender board sup-
plied conflicting reasons for a decision 
and did not inform an unsuccessful 
tenderer of the true reason for refusal, the 
court recognised that the unsuccessful 
tenderer was thereby not afforded an op-
portunity to show that the reasons for the 
refusal of the tender were unfounded and 
it was held that the Tender Board’s deci-
sion could be set aside as being neither 
justifiable nor procedurally fair.21

The right of the aggrieved 
tenderer to be heard
It has been held that the audi alteram 
partem doctrine (the audi rule) means 
that fairness will very often require that a 
person who may be adversely affected by 
a decision should have an opportunity to 
make representations on his own behalf. 
Since the person affected usually cannot 
make worthwhile representations without 
knowing what factors may weigh against 
his interests, fairness will also frequently 
require that he is informed of the gist of 
the case which he has to answer. It was 
held that the argument that the audi rule 
cannot be applied to the procedure of 
tendering, because it will make the pro-
cedure cumbersome and unmanageable, 
cannot be sustained.

The fact that a tenderer is entitled to 
the benefit of the audi rule does not mean 
that he is necessarily entitled to a trial 
with oral evidence in every situation. The 
Promotion of Administrative Justice Act 
3 of 2000 provides specifically in section 
3(2)(a) that the requirements of proce-
dural fairness depend on the circum-
stances of each case, and this corresponds 
with the common-law approach.22

The right of the aggrieved tenderer 
to access the documentary proof
Section 217 of the Constitution contem-
plates a fair system which envisaged that, 
from the time of the award of the tender, 
the appellant has the right of access to 

information necessary to properly for-
mulate its appeal/review.23 The tenderer 
may also, under the Promotion of Access 
to Information Act, 2000, access docu-
ments relating to the tender process in 
order to enable it properly to formulate its 
case as long as the request is made before 
instituting the review application.24 The 
tenderer may request copies of all of the 
tenders received by the organ of state, 
documents recording the evaluation of 
the tender and a copy of the contract 
concluded with the successful tenderer. 
It has been held that such documents 
are reasonably required by the tenderer 
to protect its rights. The applicant is not 
obliged to lay the jurisdictional basis for 
its claim to access the documents in a 
sense of a known or identified irregularity 
in the tender process. Nor is the applicant 
obliged to join other tenderers in the 
application.25

Even where a tenderer was informed 
by a provincial tender board that the 
tender previously awarded to it was to 
be reconsidered on grounds of fraud, it 
was held that the tenderer had a right to 
a fair hearing including the right to such 
information as would render the hearing 
meaningful. The aggrieved party had to 
be given the opportunity of knowing all 
of the ramifications of the case against it 
and thus the opportunity of meeting the 
case.26

The right to access is far reaching, 
for example where an organ of state has 
entered into a commercial contract of 
a public character the public is entitled 
to know the extent of expenditure to be 
incurred by the organ of state and the 
public is likewise entitled to access to the 
contract itself. It was held that the par-
ties to the contract were not permitted to 
circumvent the Promotion of Access to 
Information Act, 2000,27 by incorporating 
a confidentiality clause unless one of the 
exceptions, namely 36(1)(c) or 37(1)(a) of 
the Act applies. The overriding considera-
tion is that an organ of state is constitu-
tionally bound to conduct its operations 
transparently and accountably.28

The requirement to exhaust 
internal remedies
Usually the tender process provides for an 
internal appeal to the tender evaluation or 
adjudication committee, possibly through 
the ‘employers agent’. The Promotion of 
Access to Information Act, 2000, makes 
it compulsory for an aggrieved party to 
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exhaust internal remedies unless ex-
empted therefrom by way of a successful 
application under section 7(2)(c) of that 
Act. The person seeking exemption has 
to satisfy the court, first, that there are 
exceptional circumstances, and second 
that it is in the interest of justice that the 
exemption be given.29

Review and setting aside of unfairly 
awarded tenders by the court
An aggrieved tenderer may institute 
proceedings in terms of Rule 53 of the 
Uniform Rules of Court for the review of a 
tender process.30 

A functionary (official) may also ap-
proach the court to review his own deci-
sion. For example, if legislation empowers a 
functionary to make a decision, it is in the 
public interest that the decision should be 
made on the material facts which should 
be available for the decision to be properly 
made. If the decision is made in ignorance 
of the facts material to the decision and 
therefore which should have been before 
the functionary, the decision should, de-
pending on the circumstances and the leg-
islation involved, be reviewable at the suit 
of the functionary who made it.31 However, 
a court cannot set aside a functionary’s 
decision merely because he made a mistake 
of fact. Where the functionary has the 
power to decide and applies his mind, the 
decision cannot be set aside, even if on the 
merits it is ‘wrong’. Such is the position 
even if the functionary himself says that he 
was mistaken.32

However, it was held that a successful 
tenderer did not have the locus standi 
to compel the provincial government 
to insist on the fulfilment of terms and 
conditions of contract by fellow suc-
cessful tenderers. It was held that any 
financial prejudice flowed from the terms 
and conditions of the contract accepted 
by the tenderer, and not as a direct or 
indirect result of the failure by fellow ten-
derers to comply with their contractual 
obligations.33

In a constitutional state, rationality, 
reasonableness, fairness and openness 
are very important considerations in the 
evaluation of the exercise of statutory ex-
ecutive power under judicial review.34 The 
following considerations have been ap-
plied by the court when reviewing factual 
decisions: (1) the concept of ‘unsupported 
by substantial evidence’ might be invoked 
to widen the scope of review; (2) the prin-
ciple of ‘no reasonable evidence’ might be 

used as a test for resolving questions of 
fact; (3) if a decision-maker should ‘fail 
to take into account all the evidence’ and 
considerations relevant to the decision, 
the decision would be reviewable and 
might be set aside; (4) the courts would be 
empowered to set aside decisions where 
the functionary or administrative organ 
concerned ‘ignored undisputed evidence 
or data’.35

In terms of section 6(2)(d) of the 
Promotion of Administrative Justice Act, 
2000, administrative action may also be 
reviewed if it ‘was materially influenced 
by an error of law’. An error of law is not 
material or relevant if the decision is jus-
tifiable on the facts despite such an error. 
As the purpose of the Act is to give con-
tent and meaning to the constitutional 
right to just administrative action, only 
material errors of law – that is, errors 
that materially influence the outcome 
of administrative action – should be 
reviewable.36 

The need to approach the court timeously
An applicant for review who fails to bring 
the application within a reasonable time 
may, unless the delay is capable of being 
condoned, lose the right to complain of 
the tender irregularity in regard to which 
the review is brought.37 Where applicable 
statutes provide for different time periods 
within which the review application must 
be brought the provisions of the later leg-
islation generally prevail over those of the 
earlier legislation.38 

If the unjustly awarded tender is 
allowed to run its course before the ag-
grieved tenderer acts, there would also 
be practical policy considerations which 
would disincline the courts to recognise 
delictual claims for loss of profits in such 
instances as a ‘just and equitable’ order, 
and the courts would be more inclined 
to grant some compensation for ‘out of 
pocket’ expenses.39 

The court may make a ruling and then 
remit the tender for re-adjudication
The court will substitute its decision 
for the functionary only in ‘exceptional’ 
cases as intended in section 8(1)(c)(ii)(aa) 
of Promotion of Administrative Justice 
Act, 2000. It has been held that a case is 
‘exceptional’ when the court is persuaded 
that the decision is best not left to the 
designated functionary. Remittal to the 
functionary is almost always the prudent 
and proper course.40

in a constitutional state, 
rationality, reasonableness, 
fairness and openness are very 
important considerations in 
the evaluation of the exercise 
of statutory executive power 
under judicial review
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Delictual liability of the organ of 
state for tender fraud but not for 
negligent but bona fide awards
In deciding whether the conduct of a tender 
board in making a negligent but bona fide 
award of contract was wrongful or unlawful 
in the sense that it could give rise to delictual 
(Aquilian) liability, the Constitutional Court 
held that: (i) public policy considerations 
required that adjudicators of competing 
tenders should be immune from damages 
claims in respect of their negligent but 
honest decisions; (ii) the legislation gov-
erning tender boards was aimed primarily 
at protecting the public interest, as opposed 
to the interest of individuals or groups; (iii) 
imposing delictual liability on the negligent 
performance of functions of tender boards 
would open the gate to claims by initially 
successful tenderers whose claims were 
subsequently set aside by court order, which 
would ultimately be to the detriment of the 
public at large.41

However, where fraud was committed 
in the course of a public-tender process, 
it was held that the tender process itself 
does not provide government institutions 
with a shield that protects it against vi-
carious liability for the fraudulent conduct 
of its servants and does not immunise the 
wrongdoers or those vicariously liable (the 
organ of state) for their conduct from its 
consequences.42

CONCLUSION
This article provides a concise overview of 
some of the more recent cases relating to 
tender disputes. It is hoped that readers, 
especially those in the construction and re-
lated industries, will be motivated to stand 
by their rights and to act firmly against any 
unfair, and especially corrupt, tender prac-
tices. It is only by our combined effort that 
these malpractices can be routed out.
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EVOLUTION OF THE GENERAL 
CONDITIONS OF CONTRACT
Because of technicalities that must be 
expressed in words in a construction con-
tract, it may not emerge in practice the way 
it was intended. However, in time the con-
ditions will be adjudicated by the courts 
and from the judgments on construction 
contract disputes, clearer and improved 
conditions of contract would evolve. 

A typical example of the develop-
ment of the General Conditions of 
Contract (GCC) due to a judgment is the 
Alfred McAlpine v Transvaal Provincial 
Administration, 1974 (3) SA 506 (A) case 
of the late seventies where the applicable 
GCC Clause 13(3) stated:

The engineer shall have full power and 
authority to supply to the contractor from 
time to time during the progress of the 
works such further drawings and instruc-
tions as shall be necessary for the purpose 
of the proper and adequate execution 
and maintenance of the works and the 
contractor shall carry out and be bound 
by the same.

On the McAlpine contract 219 occasions 
occurred where drawings and instruc-
tions were not delivered on time and the 
contractor relied on a tacit term in the 
contract that he should have been given 
drawings and instructions timeously. The 
judge found that there was in fact such 
a tacit clause and that it was a wrongful 
failure not to deliver drawings and in-
structions timeously. 

Based on this judgment the General 
Conditions of Contract 1990 was changed 
to require in clauses 16(7) to 16(10) the 
timeous request for further drawings 
and instructions, the provision of such 
drawings within a reasonable time and 
in case of failure to do so, the contractor 
may claim additional time and costs. 

Subsequently the contracting parties do 
not have to rely on a tacit term in this 
regard, because they know what are re-
quired and hopefully any similar disputes 
would be solved without going to court.

This is a typical example of clearing 
up a misunderstanding of responsibilities, 
the very purpose of contract conditions 
– the way conditions of contract evolve 
from a rudimentary to a complete state 
and it is therefore a continuous process of 
evolution.

The contract system on which GCC is 
based has been in use for more than a cen-
tury. The advantage of this is that standard 
conditions of contract are better condi-
tions than those concocted by individuals 
or international forms of contract in that 
they have become known and understood 
over the years and a considerable body of 
case law has been built around them. 

REVOLUTION OF THE GENERAL 
CONDITIONS OF CONTRACT
It is not often that legislation impacts on 
construction law and contract conditions. 
Such an occasion presented itself when a 
lack of discipline resulted in a confusion 
of conditions of contract that prevented 
new entrants from competing freely for 
contracts. 

With more and more government 
departments starting to disband their 
departmental construction units and 
opting for contract construction, GCC 
was copied and/or varied to serve as their 
in-house conditions of contract. These in-
house conditions of contract soon became 
a concoction of complex, ambiguous and 
ill-defined terms placing unacceptable 
risks on contractors, all of which resulted 
in increased construction costs.

This situation called for the simplifica-
tion of contract documents to make them 
more comprehensible, placing a limit on 
the number of conditions of contract to be 

used and to disallow the use of ‘in house’ 
conditions of contract and the banning 
of substantial variations to the standard 
conditions of contract. The Construction 
Industry Development Board (CIDB) 
therefore ruled that only four conditions 
of contract, which covered an adequately 
wide range of pricing and contracting 
strategies for construction works, should 
be used. These are FIDIC and NEC as 
international forms of contract, JBCC as 
the local building form of contract, and 
GCC as the local construction works form 
of contract.

The challenge of simplifying and 
making GCC more comprehensible was 
accepted and GCC 2004 replaced GCC 
1990 and COLTO GCC while retaining the 
language, style and ethos of the previous 
editions of GCC. 

The main objective for GCC is to 
provide for a fair, equitable, efficient, 
economical and transparent contract ad-
ministrative procedures and allocation of 
risks. This is based on the uniformity re-
quirements as set out in the government’s 
Green Paper on Public Procurement and 
on the equity requirements set out in the 
essential and desirable criteria developed 
by the Inter-ministerial Task Team for 
Construction Industry Development. In 
contrast to some of the other allowed 
forms of contract, GCC complies fully 
with all the CIDB’s requirements for a 
form of contract.

THE NEED FOR CONDITIONS OF CONTRACT
At common law – which is Roman 
Dutch law as interpreted by our courts – 
 conditions of contract for construction 
are not required because the construction 
contract is taken to be entire. This means 
the contractor must complete the work 
and then the employer pays him the agreed 
price. This is the basic lump sum contract 
where the contractor:

Development of general conditions 
of contract for construction works

Text Willie Claassen 
wclaassen@intekom.co.za
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Is under the direct control of the  N

employer
Supplies all material, labour and plant to  N

complete the work
Provides the complete work, not in parts N

Must complete all the work satisfactory  N

before he gets his payment
Takes all the risk from commencement  N

to completion
Is not entitled to extension of time N

Can refuse to carry out variations to the  N

work
Therefore, if an engineer is required to 
administer the contract and sectional 
completion, interim payments, appropriate 
risk allocation and other stipulations are 
necessary, then comprehensive conditions 
of contract are compulsory to set out the 
duties and obligations of the parties in 
regard to these provisions.

In practice the majority of contracts 
would proceed harmoniously and very 
few of the conditions, if any, will become 
contentious. But when the unexpected 
happens and disputes arise, the rights and 
liabilities of the parties will be determined 
in law according to the precise terms of the 
conditions of contract. 

To provide for such conditions of 
contract locally, the construction contracts 
were initially based on the ICE conditions 
of contract, drafted under English law. For 
this reason our construction law also rely 
on English cases and English authorities al-
though they are not binding on our courts 
but are merely persuasive. As demands for 
risk sharing increased, GCC was kept up 
to date by publishing a following edition, 
every time refining risk appropriation. 

THE APPROPRIATION OF RISKS
All too often the general assumption by 
financial managers is that if the employer 
accepts risks, it would be to the benefit of 
the contractor and to the detriment of the 
employer. Engineers know that this is false, 
however, as accepting risks by the employer 
will not only bring long-term benefits but 
also lower prices for the employer.

If conditions of contract place more 
risk on the contractor, the money to pay 
for the contractor’s extra risk will not 
come from the contractor’s reserves or 
his profits, it comes from the risk avoiding 
employer himself because he will be paying 
higher rates and prices for the same work 
than the risk sharing employer.

Placing heavy risks on the contractor 
which he cannot assess beforehand leads 
him to add large risk allowances to his 

tender. This is extra money the employer 
pays whether the risk materialises or not 
and he has also less control over the ad-
ditional work required, as for instance 
in dealing with the risk for unforeseen 
physical conditions.

The appropriation of risks to the con-
tractor should therefore be risks inherent 
in doing business and the risks that can be 
anticipated when tendering like the utilisa-
tion of employment and other resources 
and dealing with uncertainties in weather 
conditions.

The basis of risk appropriation in GCC 
is that it is cheaper in the long run for the 
employer to pay for what does happen 
rather than what the contractor thought 
might happen in those areas of doubt 
which the contractor cannot influence. In 
GCC the employer is accepting risks which 
the contractor cannot assess better than 
the employer.

It is a salient characteristic of GCC to 
ensure fairness in risk appropriation. For 
example in 1972, when the fourth edition 
of GCC was published, major changes 
were introduced to allow compensation for 
unforeseen adverse physical conditions, to 
limit the contractor’s risk regarding varia-
tions to 15 % of the contract price and the 
introduction of mediation. At that stage 
inflation was unheard of and consequently 
contract price adjustment was limited to 
the risk of variation of price for labour and 
materials. However, the fuel price crisis 
of 1973 caused double-digit inflation and 
the contract price adjustment factor was 
quickly introduced into GCC to pass this 
risk to the employer. The fifth edition com-
pletely revised the excepted risks while the 
sixth edition introduced a well-thought-out 
claims procedure to deal with risks re-
garding possession of site, late instructions, 
dealing with fossils and related matters, 
delays by the employer, suspension of work, 
adverse physical conditions, and others.

GCC AS APPROPRIATE 
CONDITIONS OF CONTRACT
The factors to be taken into account when 
deciding upon the appropriate conditions 
of contract are the complexity of the works 
and the pricing and contracting strategies 
to be followed. In this regard GCC is suit-
able for both construction and building 
works contracts and although its focal 
point is on the contracting strategy of de-
sign by the employer, it is also suitable for 
the design and built contracting strategy. 
Thus, in addition to the traditional civil 

engineering construction work, it is also 
appropriate for mechanical and electrical 
work as well as for building work. GCC 
is therefor ideal to deal with civil, me-
chanical, electrical and building projects 
or a combination of these various types of 
projects under one form of contract.

THE FUTURE
As could be expected, a number of persons 
and organisations raised certain concerns 
after the publication of GCC 2004. These 
concerns ranged from the authorities who 
were worried about the erosion of the 
employer’s authority, uncertainty about the 
clauses omitted especially the ones on site 
information, drawings and setting out that 
were taken out because of duplication of 
the same type of requirements elsewhere 
in the documents, the validity of the GCC 
2004 for electrical and mechanical works, 
using GCC 2004 for building work, the 
disappearance of special conditions of con-
tract to a number of problems with specific 
clauses. Quite a number of these concerns 
were based on ignorance of the new pro-
curement policy of the government.

SAICE’s Project Management Division 
decided that after five years of existence, 
GCC 2004 should be replaced by a revised 
GCC 2009 and that guidelines on GCC 
2009, which should address most of the 
concerns of GCC users, should go hand in 
hand with the publication of GCC 2009. 

It is envisaged that matters such as 
dealing with the Construction Regulations 
on Health and Safety, giving programming 
of the works more emphasis, a new per-
formance guarantee, clearing up the accel-
eration of the works, bringing dispute reso-
lution up to date with the latest thinking, 
and various other amendments proposed 
the past five years will be dealt with.

CONCLUSION
The roots of GCC 2004 lay deep in history 
and over the past decades changes were 
introduced to clear up possible misun-
derstandings of responsibilities and the 
appropriation of risks. The revolution or 
great change brought about by legislation 
as well as the evolution or development 
into completeness of contract condi-
tions combined to bring the General 
Conditions of Contract for Construction 
Works currently in use, on par with the 
requirements of the twenty-first century 
– fair, efficient and effective. It is a truly 
great South African General Conditions 
of Contract. 
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WHAT IS ADJUDICATION?
Adjudication may be defined as ‘an ac-
celerated and cost-effective form of dispute 
resolution that, unlike other means of 
resolving disputes involving a third party 
intermediary, the outcome is a decision by 
a third party which is binding on the par-
ties in dispute and is final unless and until 
reviewed by either arbitration of litigation’.

Adjudication is not arbitration or 
litigation. Arbitration is a method of 
resolving disputes between two or more 
parties by reference to one or more 
persons appointed for that purpose, typi-
cally in accordance with procedures laid 
down in the Arbitration Act 42 of 1965. 
Litigation is the system by which the 
advocates representing each side adduce 
arguments in a court of law to persuade 
the tribunal (judge, jury or assessors) that 
they have the better legal case

(All the standard forms of contract 
supported by the Construction Industry 
Development Board contain adjudication 
procedures – see CIDB Best Practice 
Guideline #C3 Adjudication on www.cidb.
org.za.)

NEC3 ADJUDICATION PROCEDURE
Each NEC form of contract requires that 
the party notifying a dispute refers it to an 
adjudicator for a decision. The decision is 
binding on the parties unless and until it 
may be changed by subsequent reference 
to the tribunal (arbitration or litigation 
as selected by the parties in the contract 
data) and is final and binding if a party 
does not notify the other party of his in-
tention to refer the matter to the tribunal 
within four weeks of the adjudicator’s 
decision. Such reference to the tribunal is 
not permitted if the matter has not first 
been referred to the adjudicator.

The adjudication procedure in the 
NEC3 family of contracts is included 
either in Section 9 of the Core Clauses or 
under Option W1 (Dispute Resolution). 
(Option W2 is only applicable in the UK.) 
The adjudicator has jurisdiction from the 

NEC3 Adjudicator’s Contract entered be-
tween him and both of the parties and has 
duties arising from a combination of that 
contract and the contract between the 
parties from which the dispute referred to 
him has arisen.

Resolution of a dispute by adjudica-
tion is mandatory in all NEC3 contracts. 
There are strict time bars for the notifica-
tion of a dispute and implementation of 
the adjudication process which, if not 
observed, would not only deny the parties 
their rights to adjudication, but also to 
any possible further reference to either 
arbitration or litigation. The adjudicator’s 
fees, based on an agreed hourly rate, and 
expenses are shared equally between the 
parties irrespective of the outcome.

APPOINTMENT OF AN ADJUDICATOR
The NEC contracts require that notifica-
tion of a dispute and submission of infor-
mation to the adjudicator be done within 
tight time frames. 

If an adjudicator has not already been 
appointed or cannot be appointed very 
quickly when a dispute is notified, the 
time frames will probably not be met. 

An adjudicator should ideally be ap-
pointed at the same time as the contract 
between the parties is awarded. If this is 
not done and the parties cannot subse-
quently agree after award on the person 
to be appointed or cannot agree on a new 
adjudicator should one be required, there 
is a fall back reference to an adjudicator-
nominating body to select an adjudicator, 

The JCD Panel of NEC Adjudicators 
has been established to facilitate the 
timely appointment of adjudicators using 
one of two methods. 

The standard payment option provided 
in the NEC3 Adjudicator’s Contract is for 
the parties referring the matter to dispute 
to pay the adjudicator an advance payment 
that is stated in the contract data and to 
share any amount due in equal proportions. 

To enable consolidation of related 
disputes across the whole project it may 

be appropriate for the main contract to 
specify that the subcontract terms should 
name the same adjudicator as also acting 
in subcontract disputes. 

JOINT CIVILS DIVISION PANEL 
OF NEC ADJUDICATORS

Overview
The JCD Panel of NEC Adjudicators has 
been established to facilitate the timely 
appointment of adjudicators using one of 
two methods by incorporating specific 
data in the contract data in a procurement 
document. 

Any person registered with a local or 
international built environment council and 
who has suitable experience and expertise 
may apply to the JCD secretary to be ad-
mitted to the panel by e-mailing (news@
jointcivils.co.za) or posting (PO Box 119, 
Parklands, 2121) a completed application for 
admission and paying an application fee. 

Persons who are admitted to the panel 
will remain on the panel until 1 July. They 
need to apply to the JCD secretary to re-
main on the list until 1 July of the following 
year by completing an annual return and 
paying an annual fee. Adjudicators who, 
in the opinion of the JCD, compromise 
themselves through conflicts of interest 
or who perform adjudications in a sub-
standard manner or not in accordance 
with the Adjudicator’s Contract will not be 
readmitted to the list. 

The chairman of the JCD may be 
called upon to nominate an adjudicator 
where an adjudicator resigns or becomes 
unable to act and the parties cannot agree 
on a replacement. A form for this purpose 
is available on the division’s website (see 
www.jointcivils.co.za)

Using the panel 
Parties to an NEC contract can use the 
JCD Panel of NEC Adjudicators in one of 
two ways:

Option 1 N  The employer selects a listed 
person and inserts his name in the 

Effective implementation of NEC3
Adjudication procedures and practices

Text Ron Watermeyer 
Vice-Chairman 
Joint Civils Division
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contract data provided by the employer. 
The contractor then either accepts the 
person chosen or may suggest another 
listed person. The parties agree on the 
person chosen prior to award of the 
contract between them. 
Option 2 N  Make reference to the JCD 
Panel of NEC Adjudicators in the 
contract data provided by the employer 
and after contract award, the party 
intending to refer the first dispute to 
adjudication selects two listed persons 
who have confirmed their availability 
to act as an adjudicator, the other party 
selects one of these two persons to be 
the adjudicator and the parties make 
the necessary arrangements for his im-
mediate appointment

The facility for an external adjudicator 
nominating body to make a selection 
is still available in the event any of the 
two options should fail, for example the 
adjudicator resigns or becomes unable 
to act and the parties cannot agree on a 
replacement. 

It should be noted that clause F.3.17 
(complete adjudicator’s contract) of the 
CIDB Standard Conditions of Tender 
state that: ‘Unless alternative arrange-
ments have been agreed or otherwise 
provided for in the contract, arrange for 
both parties to complete formalities for 
appointing the selected adjudicator at the 
same time as the main contract is signed.’

This requires the successful tenderer 
(contractor) as a condition of tender to 
conclude the contract with the adjudicator 
with the employer, should this be required.

Preparing contract data
The following data should be inserted into 
the contract data provided by the em-
ployer for an ECC3 contract. Other con-
tracts in the NEC3 family will be similar.

Option 1 – Choosing the adjudicator before  N

contract award The employer nominates 
the adjudicator in the contract data for 
Option W1 by choosing a person from 
the JCD Panel of NEC Adjudicators (see 
table 1)

   It should be noted that the various 
NEC3 contracts state that ‘The parties 
appoint the adjudicator under the NEC 
Adjudicators Contract current at the 
starting date’
Option 2 – Choosing an adjudicator after  N

contract award The party intending to 
refer the first dispute to adjudication 
selects two persons from the JCD Panel 
of NEC Adjudicators, confirms their 
availability. The other party selects 
which of the two is to be the adjudicator 
(see table 2) 

   The Z clause (see table 3) should be 
added where use is made of the JCD’s 
Panel of NEC Adjudicators after award, 
that is, Option 2

Admission criteria
Candidates applying to be accredited 
and admitted to the JCD Panel of NEC 
Adjudicators are required to:
(1)  be professionally registered with a 

local or international built environ-
ment council;

Table 1 Choosing the adjudicator before contract award

data for Option W1 guidance notes

The adjudicator is 

Insert data

Name . . . . . . . . . . . 

address . . . . . . . . . . .

Tel No . . . . . . . . . . .

Fax No . . . . . . . . . . .

E-mail . . . . . . . . . . .

The adjudicator nominating 
body is: 

The Chairman of the Joint Civils Divisions of 
the Institution of Civil Engineering and the 
South African Institution of Civil Engineering
(see www.jointcivils.co.za)

The tribunal is . . . . . . . . . . .
Insert either ‘arbitration’ or ‘a South African court of 
law’

If the tribunal is arbitration, add the following:

The arbitration procedure is 
As set out in the Rules for the Conduct of Arbitrations 
Fifth Edition 2005 published by the Association of 
Arbitrators (Southern Africa)

Alternatively state:
As set out in the Rules of the Arbitration Foundation 
of Southern Africa. 
Or, in the case of an international contract, 
As set out in the UNCITRAL Arbitration Rules 

The place where arbitration is 
to be held is

. . . . . . . . . . . Insert town or city where arbitration is to be held

The person or organisation 
who will choose an arbitrator

  if the parties cannot agree 
a choice or

  if the arbitration procedure 
does not state who selects 
an arbitrator, is

The Chairman of the Association of Arbitrators 
(Southern Africa)

Alternatively state:
The Chairman of the Arbitration Foundation of 
Southern Africa
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(2) have suitable work experience:
 (a)  as a built environment profes-

sional on construction projects at 
a senior level; and 

 (b)  in the development of contract 
documentation, contract 
administration or disputes 
involving one or more contracts in 
the NEC family of contracts; and

(3)  demonstrate the following three out-
comes to peers through an interview, 
a written examination, the submission 
of a portfolio of work, attendance of 
courses or a combination thereof, as 
required by the JCD:

Outcome 1:
Communicate the manner in which any 
one of the NEC3 family of contracts 
operate.
1  The risk management and project 

management procedures are described
2  The compensation event procedure is 

communicated
3  The payment procedures of the main 

options are communicated
4  The adjudication process is 

communicated
Guideline: Extensive experience in 
drafting contract data, works information 

and pricing data or the administration 
of a contract as a project manager is 
essential. 

Outcome 2:
Communicate with experts in other 
professions regarding dispute assessment 
criteria.
1  Factual and technical information 

regarding the contract is communi-
cated to members of other professions, 
including the legal profession.

2  Communications from members of 
other professions, including the legal 
profession, are interpreted.

3  Limitations of own skill base recog-
nised in order to know when advice 
from others is required.

Guideline: Registration as a professional 
engineer or architect, or equivalent in an-
other construction profession of at least ten 
years’ standing and contacts with recog-
nised experts, particularly on legal issues, is 
a recommendation.

Table 2 Choosing an adjudicator after contract award

data for Option W1 guidance notes

The adjudicator is 

The person selected by the parties in terms of the 
relevant Z Clause from the Panel of NEC Adjudicators 
set up by the Joint Civils Division of the Institution of 
Civil Engineers and the South African Institution of 
Civil Engineering (see www.jointcivils.co.za)

Insert Z clause (see below) 

The adjudicator nominating 
body is

The Chairman of the Joint Civils Divisions of the 
Institution of Civil Engineering and the South African 
Institution of Civil Engineering (see www.jointcivils.
co.za)

The tribunal is . . . . . . . . . . . Insert ‘arbitration’ or a ‘South African court of law’

If the tribunal is arbitration add:

The arbitration procedure is 
As set out in the Rules for the Conduct of Arbitrations 
Fifth Edition 2005 published by the Association of 
Arbitrators (Southern Africa) 

Alternatively state:
As set out in the Rules of the Arbitration Foundation 
of Southern Africa. 
Or, in the case of an international contract, 
As set out in the UNCITRAL Arbitration Rules 

The place where arbitration is 
to be held is

. . . . . . . . . . . Insert town or city where arbitration is to be held

The person or organisation 
who will choose an arbitrator

   if the parties cannot agree 
a choice or

   if the arbitration procedure 
does not state who selects 
an arbitrator, is

The Chairman of the Association of Arbitrators 
(Southern Africa)

Alternatively state:
The Chairman of the Arbitration Foundation of 
Southern Africa

Table 3 Z Clause

Z additional conditions of contract

The additional conditions of contract are:

Z1
Selection and appointment of 
the adjudicator

A party may at any time notify the other party of the 
names of two persons he has chosen from the Panel of 
NEC Adjudicators set up by the Joint Civils Division of 
the Institution of Civil Engineers and the South African 
Institution of Civil Engineering (see www.jointcivils.
co.za) and whose availability he has confirmed to act 
as the adjudicator. The other party selects one of the 
two nominees to be the adjudicator within four days, 
failing which the person chosen by the first party will 
be the adjudicator. The parties appoint the selected 
adjudicator under the NEC3 Adjudicator’s Contract, 
June 2005, within seven days of this notice 
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Outcome 3:
Adjudicate a dispute in a contract. 

Assessment criteria
1  The contractual position of the parties 

to a dispute is ascertained
2  Correct procedures in accordance 

with the provisions of an NEC con-
tract are identified

3  The inquisitorial process associated 
with an adjudication is communicated

4  The rules of natural justice, not as an 
arbitrator or legal assessor, with due 
regard to contract law, common law 
principles, legal precedent and statutory 
legislation, are applied to a dispute

5  The amount of money and/or time 
that either party may be due calcu-
lated in accordance with the NEC 
compensation procedures

6  Fair and independent judgment is 
presented in written arguments and 
decisions in a clear understandable 
form capable of in depth scrutiny

Guidelines:
Attendance and passing of courses  N

associated with aspects of NEC 
 adjudication is a recommendation

Attendance of NEC3 training events,  N

workshop and user group events
Age and maturity of candidate – most  N

likely over the age of 45 but normally 
under 70 at the date of application to 
be placed on the JCD Panel of NEC 
Adjudicators
The qualities of an adjudicator for an  N

ECC contract should, as a minimum, 
include:

 1  Knowledge of the procedures in the 
ECC

 2  A full understanding of the roles 
of the project manager and the 
supervisor

 3  A full understanding of how 
construction costs arise and how 
they are affected by changes to 
plan

 4  Knowledge of construction plan-
ning and of how plans are affected 
by changes

 5  The ability to obtain technical as-
sistance when his own technical 
knowledge does not cover the 
matter in dispute

 6  The ability to obtain up-to-date 
information about construction 

costs when he does not have access 
to relevant cost data

 7  An appreciation of construction 
risks and how allowances for them 
should be set

  In addition to these qualities, a sound 
knowledge of the law as it affects engi-
neering and construction contracts is 
essential.

Applicants are required to complete the 
application for admission (see www.joint-
civils.co.za) and follow the procedures 
contained on the division’s website www.
jointcivils.co.za. 

Applicants who do not satisfy all the 
abovementioned requirements are never-
theless invited to apply and to motivate 
to the reviewers why any of the require-
ments should be waived.

Adjudicator’s contract
The parties to the dispute are required to 
appoint an adjudicator in terms of the NEC3 
adjudicator’s contract. This can be readily 
done by completing the template for the 
adjudicator’s contract which is available on 
the division’s website (www.jointcivils.co.za) 
or the CIDB website (www.cidb.org.za). 
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UWP CONSULTING was appointed by 
Albidon (Zambia) Limited in September 
2007 to manage the construction of its 
tailings storage facility (TSF) at Munali 
nickel mine, which is located in the Kafue 
district in south-eastern Zambia.

The Munali TSF is one of a number 
of infrastructure construction projects 
currently being managed by UWP in 
terms of its integrated construction unit 
(ICU) contract methodology. The ICU 
approach is a particularly effective risk 
management tool when undertaking 
construction projects in dynamic envi-
ronments, and in addition has proven to 
be an extremely cost-efficient alterna-
tive to more conventional contracting 
methodologies. 

UWP’s responsibilities on ICU 
projects extend well beyond those 
typically borne by construction manage-
ment professionals and encompass the 
scheduling of works and construction 
resources, the overall management of re-
source utilisation on site, quality control, 
and thus ultimately the delivery of the end 
product in conformance with the design 
specifications. 

Four major ICU projects – including 
the Munali TSF – are currently being 
undertaken in Zimbabwe and Zambia in 
the mining and commercial agriculture 
sectors. The aggregate value of construc-
tion works managed by UWP on these 
projects at completion will be more than 
R600 million. 

AIMS AND OBJECTIVES
Construction of the tailings storage 
facility is part of a larger greenfields 
mining and ore processing project at 
Munali nickel mine. The aim of the TSF 
component of the project was to ensure 
that the construction of the facility was 
sufficiently advanced to accept tailings 
from the ore-processing plant when these 
were first produced. In addition, the 
return water infrastructure components 

of the TSF were to be completed by this 
juncture so that water could be recovered 
and returned to the plant.

As is the case with all mining sector 
projects, the overall safety of the con-
struction process is of paramount impor-
tance. Strict compliance with legislated 
and site specific safety regulations was 
thus a prerequisite.

ABOUT THE PROJECT 
The Munali TSF comprises an earthfill 
embankment (or starter wall in tail-
ings parlance) with a total length (first 
phase) of just more than 1 800 m. The 
embankment has a 1:2 upstream slope, 
a 1:3 downstream slope, and a top width 
of 6 m. The maximum wall height is just 
over 10 m. The total volume of earth-
works including the foundation key, all 
drainage, topsoil stripping, and land-
scaping of the basin to expedite recovery 
of water was approximately 390 000 bank 
cubic metres. 

In addition to the main embankment, 
the TSF comprised a toe drain, a solution 
trench, sewers connecting the toe drain 
to the solution trench, a decant tower and 
access embankment, storm water drains 
and drainage structures, erosion control 
measures, and an access road.

The installation of tailings delivery 
and return water pipes and pumps did not 
form part of the UWP scope.

The final cost of construction of the 
TSF was US$3,89 million and this phase 
of the project was completed in five 
months.

CHALLENGES AND INNOVATIONS
The project presented three major chal-
lenges: communications, logistical, and 
environmental.

Communications
The structure of the project team for the 
Munali TSF was not ideal: the facility was 
designed in Australia for an Australia-

based client and constructed in Zambia 
by a Zambian contractor under the man-
agement of a South African consultant. 
Although this in itself is not problematic, 
time and cost constraints precluded any 
pre-construction phase meetings between 
any of the parties. 

The construction budget and associ-
ated construction resource schedule 
was developed by UWP on the strength 
of e-mailed design drawings, a bill of 
quantities, and a telephonic discussion 
with the client regarding the overall 
layout and physical features of the site. 
Exclusive but intensive use was made of 
electronic media for client–designer–
construction manager communications. 
The success of this approach was borne 
out by the fact that the final cost of con-
struction exceeded the original budget 
by a mere 2 % – which is a notable feat 
when cognisance is taken of unforeseen 
circumstances encountered during con-
struction, and the fact that contractor 
remuneration for ICU projects is on a de 
facto cost plus basis.

Logistics 
All manufactured construction materials 
were sourced and imported from South 
Africa. Construction of the Munali TSF 
was a fast-track project and the ordering 
of construction materials was therefore 
necessarily late, and also unfortunately 
coincided with the construction and as-
sociated industries year end recess. The 
booming South African construction in-
dustry placed a further constraint on the 
availability of materials. 

UWP allocated a dedicated logis-
tics manager to the project whose sole 
purpose was to liaise with suppliers, 
clearing agents, and transport companies 
to ensure that all supply and logistics 
constraints were addressed, and that 
materials supply issues did not impact 
on the construction programme. This 
early intervention by the UWP project 

Text Rod stewart 
Director (Construction Management) 
UWP Consulting 
rods@uwp.co.za

Managing construction risk in African infrastructure projects
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Managing construction risk in African infrastructure projects
manager proved to be both necessary and 
successful.

Environmental
The Munali TSF was, by its very  nature, 
largely an earthworks  operation. Con-
struction commenced in early November 
2007 at the commencement of what 
proved to be the wettest summer in 100 
years in Zambia. The management of plant 
resources and the rescheduling of works, 
where possible, by UWP site personnel, 
limited the total cost of reworking and 
weather-related delays to US$5 000 – or 
less than 1 % of the cost of construction.

PROJECT STATUS
The construction phase of the Munali 
TSF was completed in mid-April 2008. 

CONCLUSION
A letter of commendation was received 
from the client in late May 2008. The 
letter also stated that the facility was not 
yet in use due to the delayed comple-
tion of the ore-processing plant. The 
overall project objective of completing 
the facility prior to the first deposition 
of tailings from the plant was thus easily 
achieved. The client commended UWP 
on the quality of construction, with the 

TSF being described as ‘the Rolls-Royce 
of tailings dams’ by a senior repre-
sentative of Fraser Alexander, a world-
renowned company which specialises in 
the field of tailings dam construction and 
 management. 

Project Team
 Client Albidon (Zambia) Limited

  Design Engineer D E Cooper (Perth, 
Australia)

  Construction Manager UWP Consulting

  Contractor Teichmann plant (Zambia) 
Limited
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THE DEPARTMENT OF FOREIGN 
AFFAIRS (DFA) required a suitable and 
sustainable working environment for its 
head office staff complement. 

Currently, the DFA occupies eight 
buildings which are scattered around 
Pretoria. The DFA wished to have a single-
office campus, with hard and soft facilities 
management services, which will portray 
the values of the DFA, provide a platform 
for improved service delivery and sur-
mount the operational difficulties posed 
by the current dispersed and inadequate 
accommodation. 

A feasibility study was carried out to 
determine what procurement and con-
tractual methodology should be utilised, 
and it was determined that a public-
private partnership (PPP) procurement 
methodology should be followed (see box).

THE NEW CAMPUS
The new campus is situated on the corner 
of Tom Jenkins Drive and Soutpansberg 
Road, in the residential suburb of 
Rietondale, Pretoria. The 15 ha site is situ-
ated immediately north of the Daspoort 
Ridge, in the shadow of the ministers’ 
residences atop the ridge. 

The 72 000 m2 office development (ex-
cluding parking space) will comprise two 
parking basements; a series of low-rise 
office blocks integrated through a central 
street; the Foreign Services Institute – 
which is responsible for the training of 
DFA staff – and a state-of-the-art confer-
ence centre to host international confer-
ences. The development includes twin 
five-star boutique guesthouses to accom-
modate foreign dignitaries. 

The project has taken sustainability 
seriously from its inception and a full sec-
tion of sustainability specifications was 
included in the bidding documents. The 
sustainability criteria did not only look at 
design criteria such as stormwater runoff, 
natural light, lighting, thermal comfort, 
energy efficiency, water economy, rain-
water collection and sun reflection, but 

Providing a working environment for the Department of Foreign Affairs

Text david gertzen 
Director  
VelaVKE Consulting Engineers (Pty) Ltd  
gertzend@velavke.co.za

WhAT is A PubliC-PrivATe PArTnershiP?

south african law defines a PPP 
as a contract between a public 
sector institution/municipality and 
a private party in which the private 
party assumes substantial finan-
cial, technical and operational risk 
in the design, financing, building 
and operation of a project. The 
PPP Manual and standardised PPP 
Provisions are issued as Treasury 
PPP practice notes in terms of the 
Public finance Management act 
(PfMa), which governs the finan-
cial management of the national 
and provincial spheres of the 
south african government. They 
are therefore applicable to na-
tional and provincial departments 
and the public entities to which 
Treasury regulation 16 to the 
PfMa applies. Municipal financial 
management is governed by the 
Municipal finance Management 
act (MfMa), which became law 
in 2003. 

 Two types of PPPs are specifi-
cally defined: 

  Where the private party per-
forms an institutional/municipal 
function 

  Where the private party 
acquires the use of state/
municipal property for its own 
commercial purposes (a PPP 
may also be a hybrid of these 
types)

Payment in any scenario involves 
one of three mechanisms:

  The institution/municipality 
paying the private party for the 
delivery of the service, or 

  The private party collecting 
fees or charges from users of 
the service, or 

   a combination of the above
PPPs have a set structure (as 
defined in the graph) with a set of 
treasury approvals. 
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also assessed the compliance of bidders 
to operational criteria regarding environ-
mental policy, purchasing policies storage 
recyclable materials and waterwise 
landscaping.

The design embraces communica-
tion between the various branches. In a 
‘blocking and stacking’ exercise, branches 
are to be located for maximum interac-
tion. To this end, vertical access is pro-
vided by escalators and lifts in core areas 
and horizontal access is via an internal 
ground floor street and skywalk bridges 
on the upper floors. 

The new DFA campus will house ap-
proximately 2 300 personnel, including 
DFA’s growth forecast over the 25-year 
concession period.

PROBLEMS ENCOUNTERED 
The challenges inherent in the feasibility 
study can be defined as finding a suit-
able site, ownership thereof and defining 
the scope of the project to provide value 
for money. The proposed development 
underwent a rigorous public participation 
process as part of environmental scoping. 
A number of government and local au-
thorities such as the Department of the 
Environment and Tourism, the South 
African Heritage Resources Agency and 
Tshwane Municipality had to put their 
stamp of approval on the development 
before permission was granted to com-
mence construction. 

The project also needed to facilitate 
support for the broader transformation 
processes of the DFA through the develop-
ment of a working environment with open 
plan spaces, streamlining of processes 
within the department and identification of 
a full range of services required to enable 
the DFA to achieve its mandate and service 
delivery improvement objectives. Attention 
was given to the interface between broader 
DFA transformation processes and the 

transition to a new working environment, 
to plan for appropriate strategic fit and new 
ways of working. This relates therefore not 
only to the structuring of the building, 
but to the interaction between business 
processes, people management proc-
esses, technology, systems, structure, the 
environment, and the greater culture and 
philosophy of the DFA. 

Bringing such a new development into 
a suburb required a pledge not to aggra-
vate traffic flows, impact bulk services or 
impose other inconveniences on the com-
munity, such as crime. This means the 
concessionaire will be upgrading various 
intersections around the site. Drop-off 
and collection of people will happen 
on site, and not on the street front, 

Providing a working environment for the Department of Foreign Affairs
1  Development of the campus structure

2  Tower cranes over the site

1

2
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diminishing the impact of buses and taxis 
on traffic flow. The concessionaire has 
joined the public forum in order to keep 
the local residents abreast of construc-
tion activities and control any potential 
deviations from the environmental 
 management plan.

The environmental design looked at 
natural resources, the environmental 
impact of the proposed building in terms 
of environmental protection, sources of 
materials, forecast emissions, community, 
social and economic issues. To date, 
more than 1 700 jobs have been created 
during construction and many more in 
supporting industries. Over 80 % of the 
building materials and components are 

sourced from South Africa. A 32 % reduc-
tion in water consumption is anticipated 
through rainwater harvesting and grey-
water recycling. In addition, a 25 % reduc-
tion in energy usage has been achieved, 
among other things through the use of 
a solar hot water system. Natural light is 
being utilised when possible.

 The wet summer experienced in 
December 2007 and January 2008 when 
the site experienced the highest rainfall in 
more than ten years posed another chal-
lenge, as did the speed of construction 
required. Construction methods were re-
vised to allow the building superstructure 
to proceed and the completion of surface 
beds at a later stage. 

A training school has been established 
on site and various groups have been 
trained in shuttering, bricklaying, and 
other skills and then employed on the 
project site. 

PROJECT STATUS
Construction started at the end of May 
2007 after a bidding process and feasi-
bility study process of more than two 
years and construction should be com-
pleted by May 2009.

PROJECT TEAM
Vela VKE has been the technical advisor 
to the transaction advisor team and 
the DFA since the end of 2003, when 
SPP were awarded the transaction 
advisor contract. The preferred bidder 
is Imbumba Aganang and the Design 
and Construct Consortium consists 
of Concor, Trencon, Motheo Group 
and Ilima. 

3  Training in progress on site 
4  Derek Burger (Vela VKe) and Tony flavio 

(concor) handing out training certificates
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IN TERMS OF SECTION 9 of the 
Occupational Health and Safety Act (Act 
85 of 1993) the employer is responsible 
for the health and safety of every single 
person on site and this can not be affected 
by agreements except a Section 10(4) 
agreement (manufacturer’s agreement) or 
a Section 37(2) agreement (contractor’s 
agreement).

41 This Act not affected by agreements 
– Subject to the provisions of sections 10 
(4) and 37 (2), a provision of this Act or a 
condition specified in any notice or direc-
tion issued thereunder, shall not be af-
fected by any condition of any agreement, 
whether such agreement was entered into 
before or after the commencement of this 
Act or before or after the imposition of 
any such condition, as the case may be.

Contractors abound on mining and in-
dustry sites, as many jobs are contracted 
out to specialist companies. Most em-
ployers realise that they are responsible 
for the contractors on site but do not 
realise that in the case of industry this 
exposure can be managed. A Section 
37(2) is called a contractor’s agreement 
in layman’s terms. It is a contract that 
states that the contractor company is 
now responsible for the health and safety 
of its own employees. Please take note 
that this agreement does not cover the 
employer one hundred per cent, as he 
will still have to take reasonable action in 
case of non-compliance with health and 
safety rules and still has to supervise and 
do spot checks.

Ensure that a contractor’s agreement 
is signed by an authorised representative 
of the contractor company and not just 

by the guy at the gate. The signature of 
the latter will invalidate the agreement. 
Keep a copy on file at all times and ensure 
that it is renewed at regular intervals, 
which may vary from one to three years. 
A subcontractor hired by a contractor 
is not covered by such an agreement, as 
he did not sign it. A separate agreement 
should be entered into with each and 
every subcontractor on site. This is very 
hard sometimes, as the employer does not 
always know there are subcontractors on 
site. Therefore, a clause in the contractor’s 
agreement should state that the con-
tractor has a duty to tell the employer of 
any subcontractors he has hired.

Spot checks of contractor equipment 
and personal protective equipment (PPE) 
are essential, and records should be kept 
of such checks. Where relevant, the con-
tractor employees should be supervised 
by the employer, even if they have their 
own supervisor. Too many contractors are 
left to their own devices on site. Where 
contractor employees do not comply with 
health and safety requirements, the work 
must be stopped immediately, a notice of 
non-compliance must be issued by the 
safety officer or relevant supervisor, the 
contractor must sign it, and the employer 
must keep a copy on file. A contractor 
should be blacklisted after too many 
notices.

The employer must ensure that all 
contractor employees have the proper PPE 
and have been inducted on the relevant 
hazards of the area they will be working 
in. The employer does not have to provide 
PPE, but must make sure the contractor 
provides sufficient and adequate PPE for 
the job to be done. Ensure that records 
are kept of hazard induction. Because of 

this requirement, it is essential that access 
control be very strict. Many contractors 
bring in thirty people today, they are 
inducted, they work, and tomorrow there 
are thirty new men. Photographs may 
assist in access control. It is not necessary 
for the employer to teach the contractor 
employee how to do his job; the employer 
can expect proof of training from the 
contractor, however.

With a contractor’s agreement in 
place, liability for an accident involving 
a contractor employee will devolve onto 
the contractor company management. 
Remember, this is not however guaran-
teed, you as an employer still have to take 
reasonable action to make it safe and 
healthy for contractor employees on site.

The Mine Health and Safety Act, 
1996, states in Section 2 that the employer 
of every mine that is being worked must -

(b) ensure, as far as reasonably practi-
cable, that the mine is commissioned, 
operated, maintained and decommis-
sioned in such a way that employees can 
perform their work without endangering 
the health and safety of themselves or of 
any other person.

At a mine every single person on the 
mining site is the responsibility of the 
employer. It is not possible to shift re-
sponsibility even for contractors, as the 
Section 37(2) agreement is not valid on 
a mine. Accidents involving contractor 
employees on a mine influence mining ac-
cident statistics for that mine. Contractor 
employees on a mine should therefore be 
treated exactly like other regular mine 
employees when it comes to health and 
safety. 

Contractor management

Text Christel Fouché 
MD, Advantage ACT 

christel@advantageact.co.za
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IN A COMPETITIVE MARKETPLACE 
no area of cost savings, streamlining 
and optimisation should be disregarded, 
especially when the current cost of capital 
equipment is factored into the equation. 
Plant and equipment management is an 
often overlooked area of untapped sav-
ings within a company and of utmost 
importance is the establishment and 
enforcement of maintenance and related 
management on-the-ground business 
rules, management controls, processes 
and procedures in conjunction with cor-
relation systems (manual/software). 

The objective of establishing these 
management systems is to reduce your 
equipment maintenance and repair costs 
and at the same time increase your ma-
chine life, productivity, availability and 
resale value. The exact equipment man-
agement system composition is primarily 
dependent upon the size of the business 
in terms of plant complement/size of fleet, 
available resources and the exact nature 
of business, for example plant hire, civils 
and mining contracting.

Comprehensive, accurate data 
together with the appropriate on-the-
ground systems (business rules, manage-
ment controls, processes and procedures 
in conjunction with correlation systems 
– manual/software) ensures benefit 
realisation and enables you to get the 
optimum value/monetary savings out 
of your management system and associ-
ated tools, discussed further under the 
section, improving your management 
system …

A standardised and consistent means 
of gathering and recording information is 
paramount and if not done adequately, will 
result in a sub-standard, and hence costly, 
maintenance system due to unreliable/in-
complete data and other related factors pro-
ducing the minimum in monetary savings.

Primarily information needs to be 
assimilated and recorded in the following 
areas on a consistent on-going basis:

Comprehensive equipment master file  N

register 
Daily plant/equipment status (usage  N

and down-time information)

Planned maintenance/repairs – tech- N

nical, stock usage, labour and associ-
ated costs (planning/scheduling work 
to be carried out, that is, warranties, 
in-house and outwork)
Oil usage information N

Fuel usage information N

Defect logging (regular plant inspections) N

The above areas, both on the ground in 
the form of business rules, processes, 
procedures, input documents, as well 
as correlation and recording systems, 
form the foundation of your equipment 
management structure providing man-
agement with relevant and meaningful 
decision-making information in the 
form of exception and analysis reports. 
Depending on the size of the organisation 
(as mentioned above), these reports can 
be either manually compiled or computer 
generated. Ideally these systems should 
be put in place at start-up and should be 
grown continuously with the business and 
not as a result of losses suffered down the 
road. It is far easier to establish the right 
culture from the onset than to have to 
re-educate and change bad habits later on. 
That is, the sooner the better!

IMPROVING YOUR MANAGEMENT SYSTEM
Once the basic foundation has been put in 
place as outlined above, the following more 
advanced areas can be tackled for further 
cost savings in this area of your business.

Condition monitoring
Condition monitoring is the process of 
monitoring a parameter of condition in 
machinery, such that a significant change 
is indicative of a developing failure. The use 
of condition monitoring techniques allows 
maintenance to be scheduled or other ac-
tions to be taken to avoid the consequences 
of failure before the failure occurs – in 
most cases it is far more cost effective 
than allowing the machinery to run to 
failure (breakdown maintenance). It is 
recognised that data from one technology, 
when looked at in isolation, is not as valu-
able as when it is looked at in conjunction 
with all data relating to the condition of 
equipment, including the maintenance 

history. Examples of different condition 
monitoring techniques are performance 
analysis, oil analysis, infrared thermog-
raphy and ferrography (debris analysis). 

Equipment component management
By effectively managing component life, 
you have more control and if continuously 
improved with time, benefits achieved 
will include greater optimisation and cost 
savings. There are mainly three factors 
that influence component life, namely 
design (for example the manufacturer), 
application (for example site conditions, 
site management and operator) and main-
tenance (for example practices). 

In order to reduce your repair costs 
and increase your component life the 
above factors require continuous assess-
ment (see figure 1). Typically the cause of 
premature repair or overhaul can either 
be linked to the above or the other two 
categories mentioned (that is, design or 
maintenance practices) and include indica-
tors such as leaks, wear, corrosion, bending 
or fracture – to name but a few. In addition 
you can enhance component life by man-
aging fluids, repairs, application, etc. 

Failure analysis
The purpose of a failure analysis pro-
gramme is to reduce maintenance costs 
and increase machine/equipment uptime 
by root cause identification and rectifica-
tion of problem areas. 

What is failure analysis? A common 
definition of failure analysis is ‘the 
thoughtful review of product and envi-
ronmental facts which leads to identifica-
tion of root causes of product problems’. 
Note that the key words in this definition 
are ‘facts’ and ‘root causes’. Create an on-
going, strong focus to build up manual 
or computerised history records on the 
findings of all failure investigations. This 
approach is quite time consuming (that is, 
in an environment where both major and 
less serious equipment failure investiga-
tion records are retained), but will pay off 
when substantial information is available 
for analysis when solving plant equipment 
problems in the future. 

Make equipment management count

Text Brigitte Radford 
DreamAfrica Technologies 

brigitte@dreamafrica.co.za



Life-cycle costing
Life-cycle costing (LSS) has many dif-
ferent connotations to different people. 
Herewith a few common definitions:

‘Life-cycle costing is a type of price/ N

performance evaluation. It involves a 
broad-based evaluation of operating, 
maintenance, financing, other owner-
ship and usage costs, and resale or 
residual value in addition to acquisition 
price’
At the lowest total cost … ‘life-cycle  N

costing is a proven method that evalu-
ates all owning and operating costs over 
a machine’s working life. With LCC, 
you purchase the most reliable machine 
available on a total, long-term basis 
rather than settling for the lowest initial 
price. It allows you to put numbers on 
the uncertainties of the real world, that 
is, a world where equipment needs to 
be repaired and maintained, and where 
sudden surprises can wreak havoc 
with your budget. LCC retains and 
strengthens the low cost philosophy 
essential to any company wishing to 
operate cost effectively’ 

‘Life-cycle costing is a technique for  N

estimating the total cost of ownership 
of an asset over its lifetime and is also 
a means of assisting decision-making 
processes such as optimal resource 
allocation, configuration changes and 
amendments to maintenance policy. 
Knowledge about the actual operating 
costs of in-service equipment is impor-
tant to ensure the cost-effectiveness of 
equipment fleet operations’
Life-cycle costing can be summed up  N

as: ‘The process of considering all costs 
associated with the acquisition and 
use of an item. It can be used to avoid 
the exorbitant repair and maintenance 
costs that frequently follow the pur-
chase of the item with the lowest sale 
price. It also allows a company to look 
past the simple purchase price and 
make a decision based on the true cost 
of a machine’

An integral part of your management 
system should be the establishment of a 
lifecycle costing model. In essence this 
model is all about pinpointing the optimal 
retention period of an item of equipment. 

The diagram in figure 2 provides a good 
illustration. 

CONCLUSION 
Always bear in mind that equipment man-
agement is a long-term strategy so if you 
haven’t already, start now! While some re-
sults may be immediate, some of the more 
advanced decision-making capabilities may 
take awhile. There is no better time to start 
implementing your plan than right now.

To ensure the most cost-effective 
solution, embark on a structured equip-
ment management plan and utilise a 
computerised maintenance management 
programme for correlation purposes and 
to also guarantee real-time information 
input/extraction and analysis. (Typically 
a return on investment of 400 % per 
annum, that is, payback in three months 
in terms of cash savings directly added to 
your bottom line, can be expected. This is 
over and above the benefits derived from 
your company’s existing systems.) In turn, 
this ensures that management always has 
the relevant up-to-date information upon 
which to base their decision-making.  
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RICHARDS BAY, recognised for its fast growing export and im-
port industries as well as having the largest coal export terminal 
in the world, is also known for having the only dense wastewater 
marine discharge pipeline in South Africa, and one of the few in 
the world.

Wastewater from marine sewerage outfalls, the likes of which 
can be found in a number of coastal locations around the country, 
has a density lower than that of sea water and is thus designed and 
treated as buoyant wastewater. In comparison, dense wastewater 
has a density greater than that of sea water and requires a com-
pletely different hydraulic design, discharge and dilution approach.

Mhlathuze Water is responsible for disposing of wastewater 
via two marine pipelines into the Indian Ocean at Richards Bay. 
This includes buoyant wastewater via the 5 400 m long A-line and 
dense wastewater via the 4 300 m long B-line. The dense waste-
water consists of a gypsum slurry by-product from Foskor’s local 
phosphoric acid plant. 

Both outfalls are owned and operated by Mhlathuze Water 
and were designed and commissioned in 1985. In addition to 
these, a third section of pipe (C-line) was installed from the 
beach, through the surf zone for a length of about 700 m. This was 
intended for future extensions. The A-line has largely operated 
satisfactorily since this time. The B-line, however, has experienced 
significant problems relating to accumulation of insolubles inside 
the pipeline, blockages of the diffuser ports and the deposition of 
gypsum sediment and insolubles adjacent to the pipeline on the 
seabed. 

As an interim emergency measure, while the design of a 
second dense effluent pipeline and diffuser was under way, a 
300 m long new diffuser section was installed at midway distance 
from the shoreline and came into operation in August 2004.

The installation of a second dense effluent pipeline and dif-
fuser system, inclusive of a pump station, was necessitated by 
the fact that the B-line was the only means available to Foskor 
to dispose of its gypsum by-product. A second discharge facility 
would add the benefit of increased maintenance opportunity on 
an installation critical to the operation of Foskor. The addition of a 
second discharge facility would also reduce the risk of unplanned 

interruption to Foskor’s operation, a risk that ranks among the top 
ten risks identified at Foskor.

AIMS AND OBJECTIVES
In order to keep within the license conditions set by the 
Department of Water Affairs and Forestry (DWAF), the aim of the 
project was to review the whole system and to propose modifica-
tions to ensure that a new diffuser system can effectively discharge 
the gypsum wastewater without causing blockages or forming 
large mounds near the pipeline. All this had to happen within the 
limits set by environmental legislation and meeting the needs of 
the growing industries.

Specific attention had to be given to the transport of the 
gypsum sediment in the pipeline, as well as the velocity and dilu-
tions of the discharge plume at each diffuser port.

Lessons could be learnt from the existing system which had 
operated for some 23 years. The objective was thus also to investi-
gate these and build on the lessons from the past.

It was crucial that the current pipelines remained in operation 
throughout the construction phase.

New dense wastewater marine 
outfall system for Richards Bay
The existing dense wastewater marine outfall pipe 
system operated by Mhlathuze Water in richards Bay 
is at present being upgraded in order to handle the 
required discharge within the requirements and licence 
set by the Department of Water affairs and forestry

1  layout of marine outfall systems a-, B- and c-line 
2  Dilution calculations using corMiX plume modelling software
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DESCRIPTION OF THE PROJECT
In January 2004, Entech (now WSP Africa Coastal) was appointed 
by Mhlathuze Water as engineering consultant for the dense 
wastewater diffuser replacement project. A number of studies were 
carried out and various options considered as part of the feasibility 
report, which was completed in May 2004. Thereafter, during 
August 2005, Entech was appointed for the detail design and con-
struction phase as well as project management of the entire project.

From these studies and recommendations the decision was 
made to construct a new dense wastewater outfall, called the 
C-line, which would replace the partially dysfunctional current 
B-line and tie up with the section placed through the surf zone in 
1985. In addition, the existing B-line will be refurbished to act as a 
standby backup for the new line.

The C-line would be 4 300 m in length and manufactured in 
900 mm diameter HDPE (High-density polyethylene) pipe. The 
last 450 m would be a tapered diffuser section with discharge 
ports at specific intervals and terminating in a water depth of 
25 m. To provide stability and weight, 462 number concrete weight 
collars would be spaced along the marine pipes, ranging from 5 
tonnes to 2 tonnes each.

The refurbishment of the B-line would also include a new 
450 m diffuser, which will act as replacement of the emergency 
diffuser installed in 2004.

In addition to the marine side of the project, a new slurry 
pump station capable of 1 500 ℓ/s would be constructed about 
400 m from the beach and a new 1 000 mm diameter HDPE 

landline from the pump station would connect up to the existing 
section of the C-line buried at the low-water mark.

The marine, civil, as well as mechanical and electrical sections 
of the project were undertaken as separate contracts and were 
planned to run concurrently in order to minimise project time and 
possible losses incurred by Foskor.

This article focuses on the marine engineering side of the 
project.

3 4
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3  grP-wrapped ceramic port ready for installation on diffuser section 
4  Blanked-off hDPe flange where ceramic diffuser ports will be installed 
5  Butt-welding of lengths of hDPe diffuser section 
6   closed-up stub and flange connection with sacrificial 

anode protection on main pipeline
7  concrete weight collars in pre-cast yard
8   launching of 900 mm diameter pipe strings into the harbour. The female 

section of the mating piece is already attached to the pipe front and the 

male piece to be attached to the back of the string can be seen on the left
9   Pipe string (900 mm diameter) with pre-cast 

weight collars attached during launching
10   Top and bottom sections of concrete weight 

collars ready for fitting on the launch way 
11   Towing of 910 m long pipe string through the 

harbour mouth (Mhlathuze Water)
12   Towing the 910 m long pipe string into position
13  & 14  Divers preparing to facilitate string connection on the seabed
15  Pipeline during the sinking process
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DESIGN COMPONENTS
General
The following design criteria had to be met:

Meet requirements set by DWAF N

Although the average load of gypsum is about 12 000 tonnes per  N

day, Foskor required that a maximum of 18 000 tonnes per day 
needs to be discharged through the new pipeline. These values 
were set in the DWAF license and may not be exceeded
Build-up of gypsum deposits on the seabed had to be elimi- N

nated. This means that the gypsum concentrations in the 
seawater should be lower than its solubility, approximately 
1,5-2 g/ℓ.

There should not be gypsum settlement in the pipeline that may  N

block ports
Similarly, heavy metal concentrations and fluoride levels at  N

the edge of the mixing zone shall not exceed the marine water 
quality standards as specified by the DWAF in the license
Although shorter pipe lengths are feasible as well, the existing  N

permit from DWAF stated that the discharge must be located at 
a distance 4 330 m from the pump station
Design should be for a serviceable lifetime of 50 years, which  N

includes stability of the pipeline during storm events
The pipeline should be able to be constructed by recognised and  N

proven techniques that are preferably locally available 

7 8
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Environmental impact
As part of an environmental impact assessment, possible use of the 
gypsum by-product was investigated extensively. Amongst other, 
the use for agricultural purposes, manufacturing of gypsum board 
for the construction industry and use as additive to concrete were 
investigated. Although some options were viable, these proved sig-
nificantly lacking the ability to handle the daily volume produced.

The CSIR has monitored the environmental impact offshore 
of the marine outfalls twice yearly since 1985 when the pipelines 
became operational. Studies on benthic communities started at 
Richards Bay in 1980, well before the outfalls were installed, and 
serve as a valuable benchmark. The overall conclusion from this 
monitoring is that the impact of the outfalls is limited and is gen-
erally restricted to the immediate vicinity of the diffuser systems.

Dilution calculations
Discharge dilutions must adhere to the South African Marine 
Water Quality Guidelines. Indications are that if the gypsum can 
be efficiently dissolved through high dilutions, then the other con-
stituent criteria will also be adhered to.

In order to reach the required dilutions at the discharge ports a 
number of different approaches were investigated and results com-
pared. Achieved dilutions are mainly a function of the jet velocity 
through the ports. The smaller the port diameter, the higher the 
achievable dilutions. On the other hand, owing to the presence of 
insolubles in the wastewater, ports need to be large enough to pre-
vent blockages. It is interesting to note that operational experience 
with the ports has shown that over the last 23 years, ports have 
never blocked as a result of particles becoming stuck in them. 

The dilution calculations were also evaluated for ocean current 
conditions and incorporated into the design. It was found that 
even a relatively small current of 0,1 m/s will increase the dilutions 

by about 50 %. Ports were directed and angled so that the pre-
vailing ocean current could facilitate dilutions.

A number of different outfall pipeline and diffuser configura-
tions were evaluated in order to optimise the achievable dilutions. 
For the preferred configuration, dilutions were confirmed using 
CORMIX modelling software. 

The above resulted in a diffuser section with 23 single ports at 
approximately 20 m spacing. Owing to the high discharge velocity 
through the ports – in the order of 15 m/s to 16m/s – a ceramic 
material was used to limit scour. The ceramic top of the diffuser 
port is removable and can be replaced should excessive wear occur. 

Pipe hydraulics
In order to prevent gypsum settling inside the marine line, ve-
locities need to be kept sufficiently high. Alternatively, a mixing 
mechanism would have to be introduced at certain positions in 
the pipe.

During May and June 2006, physical modelling tests were done 
at the University of Stellenbosch regarding the efficiency of various 
mixing mechanisms. The use of these proved not suitable, how-
ever, as the influence distance of such a mechanism is relatively 
short. Tests did show that the diffuser must have tapered sec-
tions in order to keep velocities high enough and ensure an even 
gypsum distribution across the pipe diameter. 

With the old pipeline, it was suspected that gypsum particles 
had segregated and was dragged along the invert of the pipeline. 
So-called scavenger diffuser ports picked up the high gypsum 
loads from the invert of the diffuser, but were not successful to 
achieve the required dilutions. Gypsum sediment mounds formed 
adjacent to the pipe on the seabed, eventually blocking the ports. 
Occasional low flow velocities in the pipeline and high sediment/
insoluble loads have increased these problems. 

16 17
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Route, length and pipe stability
Although the pipe route and length were mainly determined by 
the existing marine outfall, an underwater reef section had to 
be negotiated.

Numerical modelling software SWAN (Simulating Waves 
Nearshore), was used to convert deepsea wave data to the near 
shore and hence establish a near shore wave climate to allow 
the determination of load conditions on the pipeline.

Modelling of pipe stability during these wave and current 
condition were done according to three different methods, 
namely the Det Norske Veritas Simplified Stability Analysis, a 
dynamic analysis with modelling software PONDUS that uses 
a finite element method to solve movement in the time domain, 
and the Scandinavian Design Procedure.

The pipeline was designed to be dynamically stable during 
a 1-in-100-year storm event where a deep-sea significant wave 
height of 6,70 m could be expected.

Because of the location of the marine line, the effect of 
tropical cyclones had to be incorporated in the stability design. 
Although waves from cyclones were found to be higher – in the 
order of 8 m – the wave direction, being less perpendicular to 
the pipe, has a less critical effect on wave loading in compar-
ison to the waves from extra-tropical cyclones which approach 
from the south-southwesterly sector.

Based on the above, it was recommended to use submerged 
pipe weighting of 500 kg/m over the full length of the 900 mm 
diameter pipe. The weighting is reduced across the diffuser 
section. Reinforced concrete collars were designed in order to 
provide the required stability. Weighting was optimised so that 
minimum additional buoyancy would be needed during the 
pipe tow and placing process.

CONSTRUCTION COMPONENTS
Marine pipeline
Approved HDPE pipe sections were delivered in 24 m lengths 
to the contractors’ yard in Richards Bay harbour. These were 
butt-welded into 455 m lengths and pressure tested.

19

16  aerial view of the new pump station being constructed 

adjacent to the existing a & B-line pump station (icon)
17  construction of pump station bays and piling 

for electrical control building in progress
18  Pump station construction in progress 

19  Beach connection and cofferdam for new 

1 000 mm diameter landline section (icon)
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Three strings of 910 m each and one 450 m diffuser segment 
was prepared by inserting stub and flange connections and sacri-
ficial anode configurations. These strings were placed on a launch 
way, fitted with the pre-cast concrete weight collars and pushed 
into the water at a rate of about 10 to 12 collars per day. 

Towing and placing of the weighted pipe had to be carefully 
planned and co-ordinated. The installation method made provi-
sion for measures to prevent structural buckling of the pipe wall 
during the sinking process.

The first string had to be connected to the existing 700 m 
section in shallow water depths of about 7 m. From this point, 
successive strings were connected and placed on the demarcated 
route. Inspection dives by the marine contractor revealed an al-
ternative reef crossing point that required substantially less rock 
excavation work.

The flexible HDPE pipes were surface towed into position. 
Hereafter the nearshore end was connected onto the existing 
pipe on the sea bed via a special designed mating piece to ensure 
an aligned connection. This was later replaced by a spool piece. 
The remainder of the pipe length was then sunk in a gradual 
S-bend movement by allowing flooding on the near shore end 
and allowing air to escape, controlled through a compressor, on 
the offshore end. Axial tension was applied to the pipe to prevent 
buckling and structural failure of the pipe wall. 

The diffuser section needed additional external buoyancy in 
order to float and the marine contractor used approximately 180 
Norwegian buoys to provide the necessary lift force.

The last 40 m piece was sunk separately and weights installed 
on the seabed. 

Even with a well-thought-out method of pipe placing, the 
success is still determined by the chosen weather window. 
Because of the long lengths of the strings, the ocean current 
proved to be the main concern and regular check dives were 
done to monitor conditions until suitable weather conditions 
occurred. Wave height was found to be less of a concern, except 
during the placing of the pipe sections that needed additional 
external buoyancy, where the concern was that waves could tear 
fixings and the pipe could sink in an uncontrolled manner at the 
wrong location.

Pump station and mechanical and electrical work
The pump station consisted of over 2 100 m3 of concrete and re-
quired an 8 m deep excavation to a level of 5,5 m below mean sea 
level. The pipe connection on the beach at the low-water position 
required the construction of an earthworks cofferdam the core of 
which was made up using 500 number 5 tonne geofabric sandbags. 
With the tie-in level at 4,5 m below mean sea level, 17 number 
100 mm dewatering pumps were used to control the ground 

water. Work took place around the clock in order to make best use 
of the available tidal window. During the design of the landline, 
horizontal directional drilling (HDD) was investigated, but proved 
more expensive than traditional open cut.

New slurry pumps were installed, allowing for a two duty, one 
standby pump configuration, equipped with variable speed drives 
and capable of providing a head of 68 m. Pumps were installed in 
separate bays to ensure that the function of the entire pump station 
is not jeopardized in the event of a pipe or valve failure. Each bay is 
equipped with an emergency dewatering vertical pump and is linked 
to an overflow trench that will direct the spill back into the system. 

PROJECT STATUS
The complete length of the new marine dense wastewater C-line 
has been installed on the seabed as well as diffuser ports and spool 
pieces fitted. Refurbishing work on the B-line will start after the 
C-line has become active.

Civil works to the pump station have been completed, as well 
as the land section of the new C-line. Mechanical and electrical 
work is in its final phase of testing.

Preparations are currently being made for final commissioning 
of the C-line system, which is scheduled for early August 2008.

Photographs: WSP Africa Coastal Engineers, unless specified otherwise

Project Team
  Client Mhlathuze Water (Pty) Ltd
  Principal design consultants for marine and civil work and overall project 

management WSP Africa Coastal Engineers (Pty) Ltd
  Subconsultants for all M&E design work SSI Engineers and 

Environmental Consultants (Pty) Ltd
  Main contractor on marine work Group Five Civil Engineering (Pty) Ltd
  Subcontractors on marine work Subtech (Pty) Ltd / NRB Piping Systems 

(Pty) Ltd
  Main contractors on civil work Icon Construction (Pty) Ltd
  Subcontractors on civil work Flexicon Piping Specialist / Beatus Civils cc 

/ Musazonke Trading cc
  Main contractors on M&E work ABB South Africa (Pty) Ltd
  Subcontractors on M&E work Unicorn Engineering cc / Samco Pumps 

(Natal) (Pty) Ltd
  Contract value R155 million
  Contract duration 80 weeks (for entire project, except refurbishment 

work on B-line)
  Site Engineering Representative Gerhard Kapp (WSP Africa Coastal)
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20  excavation and dewatering for landline beach connection under way. 

connection was made at 4,5 m below mean sea level at the low-water mark 
21  Wave overtopping during neap high-water tide



48  Civil Engineering | July 2008

IN THE PAST HUNDRED YEARS, 
the South African mining industry was 
responsible for much of the country’s 
development and riches. Unfortunately, 
mining activities have not always been 
subjected to, and measured against, the 
strict environmental and health standards 
of today. The legacy of mining is with us 
today and evident in extensive mined-out 
areas, mine dumps and polluted water 
containments. 

With the development of technology 
and science, we now know a lot more than 
our forefathers about the impact of our 
mining endeavours on terra firma. We 
also have access to technology that can 
be applied to reduce, limit or, better still, 
prevent us from adding to the legacy and 
leaving it to our progeny.

To respond to the potentially life-
threatening challenge created by mining, 
the development and implementation of 
new and innovative projects has become 
a necessity. A pilot project for acid mine 
drainage (AMD) falls in this category. It 
was successfully commissioned in April 
2008. The pilot project contained all the 
challenges associated with the upfront 
phases of any large capital project, such 
as technology selection and testing, 
investment decisions, funding decisions, 
scaling, flexibility and patience.

Despite all the excitement and chal-
lenges inherent in such projects, it is 
especially rewarding to be involved in a 
venture that attempts (and in my opinion 
will succeed) to aggressively address one 
of the most lethal remnants of the mining 

industry of the past hundred years, while at 
the same time reducing the negative effect 
of current and future industrial activities.

BACKGROUND
To have some appreciation of the intrica-
cies involved in the project, it is necessary 
to provide some background to its origin.

Underground voids were created as a 
result of gold-mining operations in South 
Africa’s Witwatersrand basin in the past. 
These voids have since filled with water 
and the presence of sulphur and heavy 
metals have given rise to a hidden threat 
called AMD. This has had a dramatic 
impact on the groundwater conditions 
northwest of Johannesburg. If the AMD 
was restricted to low underground levels, 
action would probably have been limited 
to monitoring. Unfortunately AMD 
had started to decant (surface) and now 
poses a very real threat to residential and 
agricultural communities relying on the 
streams and rivers in the area as a source 
of potable water and irrigation.

Many of the original mining houses 
have ceased operations or no longer exist. 
The responsibility to find an effective 
and sustainable solution now rests with 
the few who have active interests in the 
area. In the Petroleum and Resource 
Development Act, 2002, the principle of 
‘the polluter pays’ is entrenched and this 
is being enforced in a directive by the 
Department of Water Affairs and Forestry 
(DWAF). The directive states that the 
mining houses will not be permitted to 
close any further operations in the area 
until the affected water had been satisfac-
torily rehabilitated.

Acid mine drainage
Managing the pilot phase

Text Reniel Engelbrecht 
Projects Director 
ProjectWay 
reniel@projectway.co.za
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The mining houses that are currently 
active in the region (Mintails, Harmony 
Gold Mine and Durban Roodepoort Deep) 
have accepted the challenge to deal with 
the AMD problem. Among them a not-
for-profit entity, namely the Western Basin 
Environmental Corporation (WBEC), was 
established. The intention is for WBEC to 
register as water services provider, thus 
entitling it to remove the water associated 
with its own mines, treat it to a specified 
quality and ‘sell’ it to the industry.

To ensure sustainability of the process, 
the Western Utilities Corporation (WUC) 
was established to develop and implement 
technology on a commercial scale that will 
address the AMD problem and render a 
service to WBEC. 

OBJECTIVES
The ultimate objective of the WUC is to 
establish, implement and manage a self-
sustaining process which will recover 
AMD, clean it to ‘grey water’ (usable 
in industrial applications) and sell it to 
industry users via the WBEC. This will 
lower the AMD in the area to an ac-
ceptable level, thus terminating decant 
thereof and subsequently maintaining it 
at a pre-determined level. The available 
cleaned (grey) water will further relieve 
the growing pressure on existing potable 

1  a barren site, July 2007 
2  site clearance and civil works 

commence in November 2007
3  storage and office space arrive 

on site in late November 2007 
4  Plant construction well under 

way in late January 2008
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and industrial water resources. In addi-
tion to this, the WUC will identify and 
consolidate other sources of water to 
ensure a continuous supply to the treat-
ment works.

Among the major issues considered 
during the pre-feasibility phase is the 
capital cost of a plant, the scale of which 
will ensure that enough industrial quality 
water can be produced and sold to:

Recover the capital outlay  N

Fund the operational cost, and  N

Provide a risk-reward incentive to at- N

tract suitable investors
Another requirement is to recover useful 
by-products in the cleaning process, 
which can either be re-used in the process 
or sold commercially, thus limiting 
(eliminating, if possible) the production of 
waste products. 

The objectives set by the WUC were 
from the outset, and remain, challenging. 
However, the business case developed in 
the pre-feasibility phase convinced inves-
tors to commit the required funding for 
the feasibility study and the subsequent 
pilot plant.

PROJECT DESCRIPTION
Technologies to clean the various forms of 
polluted water exist and have been proven 
under laboratory conditions. However, 
before a commercial-size plant will be 
funded, it is required to (among other 
objectives):

Test the processes under real conditions N

Improve the processes to adjust to the  N

variation in the composition of AMD
Confirm and improve (if possible) the  N

quantity and quality of grey water 
produced

Confirm the quality and quantity of  N

by-products
Minimise (or eliminate) waste produc- N

tion, and
Determine plant footprint dimensions,  N

energy and chemical requirements
For this reason, it was required to con-
struct a suitable pilot plant and testing 
facility, within a limited budget and in the 
shortest possible time period in the feasi-
bility phase of the project.

The decision was made to test two 
main technologies for the cleaning of 
AMD, namely the GypSLiM (gypsum, 
sulphur, lime, magnesium carbonate) 
process of the Council for Scientific 
and Industrial Research (CSIR) and the 
Mintek-patented Etteringite process. 
Sludge recovery was to be tested under 
the auspices of the CSIR.

CHALLENGES AND INNOVATIONS
The challenges involved in establishing 
such a pilot project are similar to other 
industrial projects, yet in many ways also 
unique. 

It was obvious that the closer the loca-
tion of the plants to the plant feed, the 
less cost and risk would be involved. After 
some discussion, a site was made avail-
able by one of the WBEC shareholders, 
Harmony Gold. The site was right next 
to an old mine shaft, near the town of 
Randfontein. By lowering a pump 50 m 
down the shaft, AMD could be accessed, 
pumped out and made available to the 
two plants. Another advantage was that 
electricity was already available at the 
shaft, which, with some adjustment, could 
be utilised for power supply to the plants.

The utility supply preparation, included 
in the outside battery limit (OBL) works, 
required careful consideration of the 
requirements of the individual technology 
suppliers. Feedwater, power, air and po-
table water supply arrangements had to be 
duplicated and installed with individual 
measuring devices to allow comparison of 
usage. This was necessary with a view to 
the calculations that would be required to 
size and cost the commercial plant.

Product water had to be measured and 
tested individually and then disposed of 
in an environmentally friendly manner. 
This was addressed by pumping into an 
existing pipeline leading to the nearby 
Harmony Gold water treatment plant. 

Other issues were related to the 
construction of the two individual water 
treatment plants. While the construction 

Project Team
  Client Western Utilities Corporation 

(WUC)

  EPCM Contractor ProjectWay Consulting 
and Contracting

  Engineering Consultants Africon, Golder 
and Associates

  Technology Vendors CSIR Consortium, 
Mintek, Atomaer

5  The atomaer-constructed pilot plant 

during an open day in april 2008 
6  curious visitors on the csir plant 

during an open day in april 2008

5



Civil Engineering | July 2008 51

of one of the plants was done on a turnkey 
basis and, for the most part, occurred 
off-site, the other was designed and con-
structed in collaboration with the tech-
nology supplier. 

The latter proved to be quite a chal-
lenge. Detail design drawings were not 
readily available (and in most cases did not 
exist) and much of the design took place 
during on-site construction. Decisions 
had to be based on the available process 
flow diagrams (PFDs). This open-ended 
approach, although ideal for the research 
and development situation, would under 
commercial plant circumstances be a feast 
of claims with any mainstream contractor, 
resulting in delays and cost overruns. The 
relatively small scale of the structures and 
piping made it possible to offset the risk of 
claims by procuring all equipment upfront 
and then make use of local, smaller-scale, 
yet reputable electrical, civil, steel and 
plumbing contractors for construction. 
The appointments were kept simple and 
were done in small-scale purchase orders. 
The decision was soon vindicated by the 
admirable performance and flexibility of 
these contractors.

Since the pilot phase of any industrial 
project is technologically complex and 
intensive, the selection of a knowledgeable 
and reputable engineering manager is of 
utmost importance. Even more so is the 
need for the engineering manager to be 
involved from a very early stage (long be-
fore construction commences). The quick 
establishment of close working relation-
ships with the technology suppliers and 
contractors proved invaluable.

The life-cycle of the pilot plant was 
always going to be limited and one might 
be forgiven for an inclination towards 
accepting inferior quality products and 

equipment in an attempt to save money 
and time. However, the importance of 
the outcomes of the pilot study required 
trustworthy equipment and installations. 
These two opposing considerations made 
for some interesting debates and decision-
making. Eventually the typical drive by 
the engineer for continuous improve-
ment and best quality was managed by a 
mixture of strict financial control and the 
flexibility and commitment of the smaller 
businesses.

The factors that we as project man-
agers always desire during the early 
phases of any project, namely good engi-
neering management, client support and 
swift decision-making, were the keys to 
the successful construction and commis-
sioning of the pilot plants. 

PROJECT STATUS
The project is now well into the feasibility 
phase. The pilot plants are operational 

and results are being evaluated. The con-
ceptual design of the commercial plant is 
taking shape. An environmental impact 
assessment is under way. The WUC has 
since successfully investigated applying 
the business model to the other basins 
namely the Eastern Basin, Central Basin 
and Far Western Basin. This will ensure a 
continuous supply to the ambitious com-
mercial plant, which is planned to process 
75 Mℓ of AMD per day.

CONCLUSION
The historical legacy, combined with the 
potential to make a sustainable positive 
impact on current environmental threats 
and to tangibly reduce pressure on scarce 
water resources, makes this a truly unique 
project. The key requirements for suc-
cessful pilot projects were all met on the 
AMD pilot plants, setting the tone for the 
establishment of a sustainable solution 
of AMD. 

6
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NINETEEN YEARS AGO a 65 m experi-
mental sewer section was commissioned 
in Virginia, Free State. It comprised three 
sets of 900 mm diameter concrete pipe, 
each of which contained nine different 
types of cementitious materials. In the 
intervening period valuable information 
was obtained by monitoring the perform-
ance of these materials, and this informa-
tion has now been combined with the 
predictive theory, developed in the United 
States and known as the Life Factor 
Model (LFM), to produce a sewer design 
manual. It will be published later this year 
by the PIPES Division of the Concrete 
Manufacturers’ Association (CMA).

The Virginia sewer operates under 
very aggressive conditions and is the only 
such experiment ever to have been under-
taken anywhere under such conditions. 
At the outset, predictive theory indicated 
that a standard concrete would corrode 
at a rate of ±6,5 mm per annum whereas 
a dolomitic aggregate concrete – the tra-
ditional solution for sewer pipes – would 
corrode at a rate of ±1,3 mm per annum. 
This meant that the traditional solution, 
which had proved effective on most 
sewers, would not be suitable for a sewer 
with a life expectancy of at least 40 to 50 
years under such aggressive conditions. 

Therefore, the project specification called 
for either a lined concrete or a coated 
fiber cement pipe. A by-pass section was 
also constructed so that effluent could be 
diverted around the experimental section 
during inspections.

ROUTINE INSPECTIONS

The first decade
Regular inspections took place during 
which material losses were measured 
and gas readings taken. Initially sections 
of the pipes were also subjected to pure 
acid tests in the Boutek laboratory at the 
CSIR in an endeavour to obtain correla-
tion between a laboratory test and site 
conditions.

After two years some clear trends 
could be identified:

The difference between the perform- N

ance of concretes made with dolomitic 
(DOL) and siliceous (SIL) aggregate 
could be clearly seen. On the former 
both the binder and aggregate were cor-
roded whereas on the latter it was the 
binder only
Concrete made with calcium aluminate  N

cement (CAC) appeared to be per-
forming more effectively than concrete 
made using Portland Cement (PC)

Although the asbestos fibre reinforced  N

(AC) pipes had corroded, the corroded 
material did not break off. Instead it 
remained intact but swollen, owing to 
fibers in the pipe wall which held the 
corroded material together
All the protected pipes performed  N

satisfactorily, except where the coatings 
were damaged
The pure, or mineral acid attack in the  N

laboratory, showed little correlation 
with the biogenic attack in the experi-
mental sewer

The five-year inspection confirmed the 
two year findings, but the differences 
between the performance of the materials 
was now more marked. The most signifi-
cant findings on the unprotected pipes 
were as follows:

The PC/SIL concrete was performing as  N

predicted
The PC/DOL concrete was performing  N

better than the PC/SIL concrete but 
not quite as well as had been predicted. 
This was due to varying rates of corro-
sion between the aggregate on the one 
hand and the binder on the other. Some 
aggregate fallout was also observed
The CAC pipes were performing better  N

than the other unprotected pipes and 
certainly much better than predicted
The unprotected AC pipes were per- N

forming close to what had been pre-
dicted providing the depth of the soft 
corroded products was deducted from 
the wall thickness

These findings led a pipe supplier and a 
CAC supplier to investigate the f easibility 
of making pipes with a CAC/DOL con-
crete. This proved too costly, so a method 
of incorporating a CAC/DOL corrosion 
control layer on a host pipe made of 
PC/SIL concrete was developed. This 
 approach has subsequently been applied 
to many South African sewers since 
1997 and their anticipated life is several 
times greater than those sewers manu-
factured with the traditional dolomitic 
aggregate concrete.

Virginia sewer experiment data used in sewer design 

1
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Based on information available at that 
time it was assumed that CAC/DOL con-
crete would corrode ten times slower than 
PC/SIL concrete. Samples of CAC/DOL 
plus other materials were placed in the 
sewer and their masses were checked regu-
larly as a means of predicting their corro-
sion rates. It should be noted, however, that 
mass loss is only an indication of corrosion 
rate and should be used in conjunction 
with the relative corrosion rates of aggre-
gates and binders. The comparative rates of 
mass loss tend to be somewhat lower than 
actual corrosion rates.

As the application of the CAC/DOL 
layer was a wet-on-wet process and this 
corrosion control layer was compacted 
into the host pipe, there was an affective 
bond and an aggregate interlock between 
the two layers. For many sewers with 
moderate to severe corrosion the use of 
this concept of the CAC/DOL corrosion 
control layer made for a more cost-effec-
tive solution than either the inert cast in 
lining or the traditional dolomitic lining. 
Providing conditions are not excessively 
aggressive, this solution is applicable to 
pipe diameters of 300 mm to 1 200 mm. 

The second decade
After 12 years the deterioration of the 
three siliceous aggregate pipes was so 
severe that they were on the point of col-
lapse. To prevent this from happening 
sewage was diverted through the bypass 

section until the necessary remedial work 
had been done. As had been anticipated, 
the 84 mm walls had disappeared com-
pletely in some sections, indicating a cor-
rosion rate in excess of 7 mm per annum. 

The three badly deteriorated pipes 
plus sections of pipes on either side of 
them were removed and replaced with 
manholes. Detailed measurements were 
then taken to ascertain the relative corro-
sion rates of the different materials. The 
measured relative corrosion rates for the 
unprotected materials, using a value of 1,0 

for a PC/SIL concrete, were:
0,4 for PC/DOL N

0,25 for CAC/SIL N

0,32 for FC N

An estimated 0,09 for CAC/DOL N

These values can now be used in the pre-
dictive equations of the LFM, developed 
in the US and based on a PC concrete, 
by adding a material factor equivalent 
to the relative corrosion rates given in 
the preceding paragraph. Given that the 
host pipe can meet the structural re-
quirements of a sewer and the corrosion 

Virginia sewer experiment data used in sewer design 
1  a series of 250 mm long pipe samples 

which were placed in a manhole during 2005
2  a cac/sil sample pipe with ± 30 mm 

lost due to corrosion. it was located next to a 

coated fc pipe with a wall that had swollen 

from its original thickness of 30 mm to 150 mm
3  This cac/sil pipe was installed in the 

sewer in 1989. roughly 30 mm of this pipe 

was lost to corrosion while a Pc/sil pipe lost 

84 mm during the same period (12 years)
4  New samples which were placed 

in the sewer during 2005 showing 

signs that corrosion has begun
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control layer its durability requirements, 
and providing that operating conditions 
and effluent composition have been es-
tablished, appropriate pipe choices can 
now be made to provide the most cost-
effective sewer piping solutions for the 
requirements of a particular sewer. The 
CMA’s sewer design manual will describe 
how this is achieved.

THE FUTURE

Extending the use of the 
experimental facilities
The information obtained to date is lim-
ited to a few of the possible materials that 
could have been used as corrosion control 
measures and there is still considerable 
scope for further refinement. With this 
in mind, new 250 mm long pipe samples 
have been placed in the manholes that 
were constructed in the gaps left by the 
pipes that were removed. Placing these 
pipe samples in manholes introduces a 
significant change to the way in which 
inspections are done as it is no longer 
necessary to divert the flow through the 
bypass section. The pipe samples have 
removable top sections which can be 
measured and weighed. Such an exercise 
was done earlier this year and indications 
are that the corrosion loss will be measur-
able later this year, three years after the 
pipes were installed. 

The additional samples placed in the 
new manholes all consist of unprotected 
concrete in three categories, namely: 

Concrete made using PC cement with  N

extenders 
CAC linings integrally cast into the  N

host pipes

Mortar-lined pipes using both PC and  N

CAC
These additional samples are intended to 
yield more accurate information than was 
the case during the first decade of meas-
urements. In particular, the performance 
of the CAC linings with different ag-
gregates and different proportions will be 
assessed, as will the influence of various 
extenders on the performance of PC.

International applicability 
of developments 
Although there has been considerable re-
search on sewer corrosion internationally, 
South Africa is the only country where a 
section of live sewer has been set aside to 
test the performance of materials under 
very aggressive conditions. International 
CAC suppliers have shown considerable 
interest in the new manholes and they have 
co-sponsored the construction of a fourth 
manhole completed at the end of 2007. 
When used in the LFM, the data gleaned 
from this project will also be applicable to 
other countries, in particular those with 
developing economies. Many of these are 
located in warmer climates where sewer 
conditions are similar to or even more se-
vere than those experienced in South Africa. 

ADDITIONAL CONSIDERATIONS
Until quite recently sewers were designed 
for a 40-year lifespan (one generation). This 
shortsighted approach, especially when ap-
plied to sewers and other buried pipelines, 
is highlighted every time a sewer fails. 

Current thinking maintains that a 
sewer should be designed for a much longer 
service life, at the end of which rehabilita-
tion rather than replacement should be the 
preferred route. This means that outfall 
sewers should not simply be installed and 
forgotten about. After a certain age they 
need to be inspected and then assessed on 
a regular basis so that economical rehabili-
tation can take place and costly emergency 
replacements avoided.

The development of the LFM some 30 
years ago provided a tool which is used 
to predict corrosion potential in a sewer 
operating under a given set of conditions. 
The development of better materials, 
based on the performance of the samples 
in the Virginia experimental sewer, means 
that concrete pipes which can handle the 
conditions in almost any sewer, are now 
available. Depending on these conditions, 
in very broad terms this means that in 
South Africa:

Traditional PC/DOL pipes with a sacri- N

ficial layer are applicable to 60 % to 70 % 
of sewers up to 1 200 mm in diameter
Pipes with a CAC/DOL corrosion con- N

trol layer are applicable to about 30 % of 
the sewers up to 1 200 mm in diameter
Pipes with cast-in HDPE linings are  N

applicable to a very small percentage 
of pipes less than 900 mm in diameter 
where conditions are very aggressive 
and will compete with the other solu-
tions on a project by project basis with 
pipes from 900 mm to 1 200 mm in 
diameter
For pipes larger than 1 200 mm in  N

diameter most sewers should probably 
be specified with a cast-in HDPE lining. 
There are two advantages in using an 
HDPE lining on these pipe sizes. The 
smoother bore offers greater hydraulic 
efficiency, hence a smaller diameter can 
be used, and the cost of the lining rela-
tive to that of the host pipe decreases as 
the diameter increases

The South African concrete pipe industry 
now supplies a full range of sewer pipes, 
offering sewer owners and designers the 
most cost-effective solution to meet the 
design life requirements for any sewer, 
no matter how aggressive the conditions. 
They will be further assisted in making 
the right pipe choices when CMA’s sewer 
design manual is published. 

Alaster Goyns 

Piping Consultant

5  Kassie Botha, who is looking after the 

project on behalf of PiPes cc, removes 

the lid of a sample pipe before weighing 

and checking it for corrosion
6  The fourth manhole before the 

top slab was placed into position
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IN 2001 THE NATIONAL TREASURY commissioned a review 
of provincial infrastructure service delivery systems with a view 
to enhancing infrastructure delivery. One of the recommenda-
tions was that a framework be developed to guide and structure 
the management of infrastructure delivery. Another was that 
support be provided to provincial departments to develop their 
capacity to plan, manage and sustain infrastructure delivery.

These recommendations lead to the establishment of the 
infrastructure delivery improvement programme (IDIP) and the 
IDIP Toolkit. Importantly, the programme was not designed to 
do the work of officials, but to assist them to achieve infrastruc-
ture delivery improvements.

The National Treasury co-ordinates the IDIP management 
partnership consisting of the:

National Treasury N

National Department of Public Works N

CIDB (Construction Industry Board) N

DBSA (Development Bank of Southern Africa) N

At the outset a decision was taken by the managing partners to 
implement the IDIP as a phased programme. The pilot phase was 
used to test the implementation methodologies as well as the 
tools used to build capacity in the host departments.

The IDIP pilot phase commenced in July 2004 with the 
establishment of a programme management unit (PMU) in the 
National Treasury. Thirteen technical assistants were deployed 
to provincial departments throughout the country to facilitate, 
guide and assess the implementation of IDIP methodologies, par-
ticularly the IDIP Toolkit. 

In the run-up to the implementation of the first phase of the 
IDIP a programme cycle approach was followed, as shown in 
figure 1.

First-phase implementation of IDIP in the Northern Cape 
commenced in November 2006 with the appointment of BKS 
(Pty) Ltd and is expected to end in October 2009. The implemen-
tation team consists of three full-time technical assistants (all of 
whom are built environment professionals) and two part-time 
organisations.

OBJECTIVES
As noted in the IIMM:

Infrastructure … represents a vast investment, made over many gen-
erations by both public and private sector organisations that support 
the fabric of modern living in our communities. It is important that 
we employ the very best management skills and practices to ensure 
that ... services are delivered economically and sustainably.
  There has been a growing recognition that it is not sustainable 
to focus on meeting infrastructure needs through investment in 
infrastructure creation, without recognizing the life cycle costs as-
sociated with the ongoing operation, maintenance and renewal … 
Improvement of the management of infrastructure can bring major 
benefits by ensuring that scarce resources are used in the most cost 

effective manner, thereby enhancing economic growth improving 
living standards and improving environmental sustainability.

These are goals for good infrastructure management which is to 
be provided by government officials. The goal of the IDIP goal 
is to encourage and build the capacity and environment within 
which these goals can be achieved. The IDIP therefore has not 
technical outcomes which result in visible improvement of 
technical processes. These improved technical processes have a 
triple target:

Financial – value for money in infrastructure delivery N

Economic – support sustained growth N

Social – provide a sustainable base for the provision of services N

To achieve these targets, IDIP is based on managing the fol-
lowing outcomes:

Improved value for money of infrastructure delivered by gov- N

ernment institutions responsible for infrastructure
Improved planning of infrastructure by government institu- N

tions responsible for infrastructure
Improved programme management of infrastructure delivery  N

by government institutions responsible for infrastructure
Enhanced cooperation (intra- and inter-governmental) of gov- N

ernment institutions responsible for infrastructure
Improved reporting by government institutions responsible for  N

infrastructure
Some of the targets that support these outcomes are as follows:

Improving incubator and mentor programmes to facilitate the  N

development of upcoming contractors and transitioning them 
to larger sustainable entities 
Improving effectiveness of joint planning forums N

Development of internal change management support N

Encouraging continuous portfolio, programme and project  N

management capacity building
Developing on-going support for continuous improvement of  N

business processes

THE PROGRAMME
IDIP is a change programme, based on the life-cycle manage-
ment approach to infrastructure management. The programme 
has been established to assist the development, implementation 
and institutionalisation of best practices and methodologies in 

Infrastructure delivery improvement in the Northern Cape

Text gert Fourie 
Technical Director 
BKS (Pty) Ltd – Bloemfontein – Inland Region 
gertfo@bks.co.za

With david Lievaart, sonny schmidt and Pieter strachan, 
technical assistants in the Northern Cape
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provincial departments based on the toolkit. The toolkit is based 
on the delivery management system shown in figure 2.

Implementation is carried out by three technical assistants 
(built environment professionals) nominally assigned to three 
of the provincial departments (Education, Health and Public 
Works). The change enablement and systems institutionalisa-
tion processes are provided by technical assistants on an ad 
hoc basis.

The team may appoint additional part time technical assist-
ants to support initiatives as the need is identified or to assist in 
resolving issues. 

A logical framework approach to overall management of the 
IDIP at both national and provincial levels allows this flexibility 
to identify and modify activities during implementation as pro-
gramme outputs are supported.

PROBLEMS ENCOUNTERED 
Apart from the well-documented infrastructure problems of in-
sufficient capacity, slow procurement processes, low budgets and 
a culture of crisis management, the main problem encountered 
was the lack of appreciation of the role infrastructure plays in 
delivering on the triple targets. 

In the public sphere infrastructure provision should be based 
mainly on three of the four asset management practices, namely 
refurbishment, maintenance (planned and unplanned), and dis-
posal. Limited attention would normally be paid to upgrades and 
very little to new construction and acquisition. 

However, with the vast backlogs that need to be eradicated 
– both replacement of dilapidated infrastructure and provision 
of sufficient infrastructure to meet service levels – a lot of atten-
tion will have to be paid to this asset management practice in the 
medium term.

This situation provides an excellent platform for sustain-
able job creation and skills development. Jobs are created in the 
construction phase and then continued into the refurbishment 
and maintenance phases. In an ideal world the surplus jobs cre-
ated in the construction phase will be absorbed by private sector 
projects and redeployment to other jobs using skills acquired 
during construction.

Critical systems deficiencies (notably an effective immoveable 
asset register) are being resolved by encouraging the pooling of 
resources across departments and reviving dormant systems.

CONCLUSION
The Northern Cape, the country’s largest province but 
with the smallest economy, provides unique challenges and 
opportunities to implementing infrastructure in order to 

support sustainable service delivery. Most people are aware 
that the Northern Cape is the host site for South Africa’s bid 
for the Square Kilometre Array (SKA) radio telescope and the 
SALT optical telescope. Compared to an investigation into 
the life of the universe – about 14 billion years – the effective 
implementation of the relatively miniscule full life-cycle 
approach to the provision of enabling infrastructure is not an 
impossible dream. 
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2  Delivery management system
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WiTh soUTh africa BecoMiNg oNe of the 
fastest growing hubs for major construction 
work, the large scale and time constraints of 
projects in the country are requiring an in-
creasing focus on organisation, design and the 
introduction of best practice techniques and 
engineering expertise. 

as demand for a whole range of concrete 
structures grows – from commercial build-
ings to residential complexes and bridges to 
tunnels – the introduction of second-stage 
development for the existing infrastructure to 
support increases in population is adding to 
the construction needs of the country.

With so much activity taking place, the real 
challenge is to combine local experience with 
expertise gathered from similar projects across 
the globe. in doing so, efficiency gains can be 
made for programme time, delivery and cost. it 
is for these reasons that civil engineering busi-
nesses and building contractors in south africa 
need to develop a two-pronged approach to 
tackle the obvious challenges. 

The first is to put resources on the ground 
in the locality of the project in question. 
recognising this need, rMD Kwikform south 
africa has expanded its presence in the 
country following the opening of its head 
office in Pretoria, and now has operations 
in cape Town, KwaZulu-Natal and gauteng. 
The expansion is led by rMD Kwikform south 
africa’s new managing director, Theunis 

Visser, who has considerable experience in the 
industry. 

The second aspect is to share global 
expertise in a partnership approach with local 
businesses that can provide the labour and ad-
ditional manpower resources required to erect 
equipment for use in formwork and falsework 
schemes. only by supporting local businesses 
with engineering, training and design exper-
tise can the industry secure a whole range of 
projects, large and small. 

it is this build-up of trust, based around the 
introduction of best practice at all stages, cou-
pled with the ability to introduce new equip-
ment, including specially designed one-off 
items, that has ultimately led to the expansion 
of rMD Kwikform’s global operations and its 
continued investment in south africa. 

ENGINEERING EXCELLENCE 
AND BEST PRACTICE 
Thanks to an impressive range of equipment, 
rMD Kwikform can tackle almost any formwork 
and falsework challenge. When customers 
are faced with a complex project, they turn to 
rMD Kwikform for engineering, equipment 
and support resources. 

an example of this is the work carried out 
by rMD Kwikform ibérica, who simultaneously 
worked on the construction of two distinc-
tively different projects, the construction of 
the ferreras Viaduct in asturias, spain, and the 

bridge over the river homen in Braga, Portugal. 
although each project was different, the 

solutions designed to support their construc-
tion both relied on the use of components 
from rMD Kwikform’s flagship Megashor 
(1 000 kN) heavy-duty shoring system and 
beam ranges. 

The first of the two projects to be squared 
off and recently opened for use is the box-
shaped ferreras Viaduct, situated on the 
Ballota–cadavedo section of the a8 motorway 
widening scheme. The ferreras Viaduct was 
constructed using an integrated formwork 
solution comprising a range of rMD Kwikform 
ibérica equipment, including Megashor 
shoring, r700 girders and specially fabricated 
heB-800 beams.

Based around a design incorporating 
gantry style falsework, the major challenge to 
this project was the development of a solution 
that did not require the use of intermediate 
supports, due to ground preparation issues. 
Measuring 11,5 m in width, the formwork and 
falsework solution was designed using interior 
formwork and split into five spans of lengths 
between axis of 25,5 m – 28,5 m – 31,5 m – 
28,5 m – 25,5 m. in total the length of the via-
duct between stop ends was 141,3 m, with the 
maximum height of the bridge approximately 
30 m. 

santiago Palmero, rMD Kwikform ibérica’s 
technical director, says: ‘The fact that we 

Focusing on best practice and engineering excellence
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couldn’t use intermediate supports for this 
project meant we had to take a totally different 
view of the challenge we faced. in order to 
overcome the obstacles, we took an innovative 
approach to supporting the construction of the 
five different spans, using complete spans of 
r700 girders, supported by a row of Megashor 
feet on the foundations of the abutments. We 
then incorporated specialist transversal heB-800 
beams, reinforced with triple webs into the 
design. The heB-800 beams loaded onto beams 
that went through the piers in their upper part. 
This was made possible thanks to windows in 
the structure that the client prepared, enabling 
equipment to be adequately sited.

‘once the viaduct was formed, in order 
to facilitate the removal of the falsework, we 
supplied hydraulic cylinders capable of with-
standing 250 Tm with step strokes of 25 cm. 
These cylinders were placed in between the 
beams that went through the piers and the 
transversal heB-800 beams that acted as sup-
port for the girders,’ added santiago.

in order to adapt to the variation in longi-
tudinal and transversal slopes and to correct 
the deflections of the girders, rMD Kwikform 

developed a system of double superslim 
soldier beams in the base of the formwork. 
special parts were then fabricated to connect 
slimshor (100 kN support system) bases to the 
beams to allow adjustments to be made ac-
cording to girder deflections.

To ensure the highest levels of safety, rMD 
Kwikform designed a complete access system, 
including stairs and brackets that was made up 
of superslim and T200 beams, anchored to the 
piers. This allowed complete safe access to key 

parts of the system, allowing them to be moni-
tored and measurements to be confirmed. 
With the final pour completed and equipment 
now removed from site, the successful on-
time construction of the ferreras Viaduct has 
enabled work to progress on the remainder of 
the a8 motorway project, with some sections 
already open to traffic. 

Whilst rMD Kwikform staff were busy 
working with colleagues to complete the 
ferreras project, engineers were helping to 

1  ferreras Viaduct: individual span 

sections being lifted into position
2  Bridge over the river homen

3  Bridge over the river homen: 

full span from the riverbank

2

3
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design the complex and eye-catching form-
work system used to construct the bridge to 
cross the river homen. 

The river valley is situated in a very rocky 
and mountainous area, and in order to con-
struct the bridge, a robust yet flexible system 
of formwork and falsework had to be designed 
to closely follow the contours of the terrain. 

This involved the use of a number of steel 
shoring, beam and girder products from rMD 
Kwikform comprehensive equipment range. 
These included superslim soldier and standard 
steel beams, h33 girders, Megashor and 
rapidstage (also referred to as ‘Kwikstage’ in 
south africa) shoring. 

spanning 130 m, with a bridge elevation 
of some 40 m from the centre of the valley, the 
height of the structure alone was a challenge 
for the team of engineers working on the 
project. as an extra dimension to consider, the 
preparation of the site was severely restricted 
due to its location in an environmentally pro-
tected area. 

With weight restrictions and limited crane 
access, rMD Kwikform had to work closely with 
the sá Machado team to utilise the strength 
and versatility of its Megashor (1 000 kN 
shoring system) and rapidstage (35 kN shoring 
system) products in order to design an innova-
tive combined system solution that could be 
easily erected, whilst providing the structural 
integrity needed to support the main bridge 
slab and sloping piles. 

says santiago: ‘in order to support the 
client’s formwork for the sloping piles, we 
mounted a rapidstage shoring structure onto 
a span of h33 girders. as a modular system, its 
versatility allowed us to work efficiently with 
the varying heights required to achieve the 
overall design. With a significant amount of 
rapidstage shoring used within the design, its 
high leg capacity allowed rMD Kwikform to 
combine other components within our port-
folio to achieve the significant height require-
ments which ranged up to 40 m.

‘constructed in phases the overall form-
work and falsework design was secured to the 
base of the valley using h33 girders, which 
were positioned horizontally using jacks 
mounted on a small concrete base. Building 
up from the girders to achieve the required 
height for phase one, rapidstage shoring was 
mounted and fixed to the h33 girders using 
adjustable jacks. once work on the abutment 
was completed, equipment including steel 
beams, girders and superslim soldiers was 
used to create a platform from the abutment 
to the pile on each side of the valley.’

FROM PORTUGAL AND SPAIN TO QATAR
rMD Kwikform has helped numerous cus-
tomers benefit from its focus on best practice. 
an example is rMD Kwikform Middle east’s 
relationship with construction specialist J and 
P in Qatar. having worked with the business for 
a number of years, the company was heavily 
involved with a major project to construct the 
new Us$118 million hamad Medical city and 
car Park in the city of Doha. 

recognising the scale of the project, which 
had a footprint of more than 350 000 m2, there 
was a need to support J and P at local level. 
rMD Kwikform opened an office in Qatar to 
oversee the overall concrete construction 
phase, which used its alshor Plus formwork 
and falsework equipment. Work on the 
project commenced in august 2005 and was 
completed in June 2006; in total the vast 
scale of the development saw 1 100 tonnes of 
equipment used to form 285 000 m2 of slabs 
285 mm to 1 000 mm thick. 

With the availability of skilled labour and 
time being a key issue in the project, the use 
of rMD Kwikform’s aluminium shoring and 
support system, alshor Plus (with a leg load 
capacity of 120 kN), was specified as the main 
equipment for the project. 

J and P soon recognised the possibilities 
made available by the alshor Plus system, 
figuring out additional uses for the system 
before the first delivery arrived on site. in addi-
tion to the more traditional use of the product, 
flying tables, mobile back propping tables and 
heavily loaded 26 m high supports have been 
designed to assist with the construction. 

SECURING ADDITIONAL WORK 
The success of the above project was the 
key to unlocking the wonders of The Pearl, a 
Us$2,5 billion artificial island being constructed 
off the coast of the West Bay lagoon area in 
Doha. covering 400 ha, the development aims 
to create over 40 km of new coastline accessed 

by visitors and some 30 000 residents, by no 
fewer than 26 bridges. Developed by the 
United Development company (UDc), the 
bridge phase of the project was awarded to J 
and P, using equipment and designs from rMD 
Kwikform in the Middle east. 

once the erection team had completed 
the second phase of the design to construct 
the formwork from the abutment to the pile 
on each side of the valley, Megashor towers 
(1 000 kN support system) were constructed 
to allow h33 girders to be fixed on top for the 
next elevation. 

following the completion of the two main 
abutments, the main span of the bridge was 
erected using a number of h33 girders fixed 
together to create a central girder support 
some 24 m long, over the river. says santiago: 
‘in order to move the central girders into place, 
we had to overcome one very large hurdle, the 
fact that we could not bring in heavy cranes to 
lower them into place. 

‘This is where the rMD Kwikform engi-
neering team came into its own, designing a 
specialist auxiliary scaffolding structure which 
would allow us to erect the girders. To make 
the process as simple and safe as possible, we 
positioned each girder into place one by one. 
once the central span of girders was com-
pleted, rapidstage shoring was erected on top 
to a height of up to 20 m in order to support 
the formwork that would then give the bridge 
its definitive and distinctive form.’

rMD Kwikform south africa is helping 
businesses across the country meet the 
challenges of shaping the south african land-
scape, creating solutions to make the most 
challenging of projects simple and safe to 
construct. With no project to small or large and 
access to world-class equipment supported by 
an expanding branch network, customers are 
seeing the benefits to be gained from working 
with a business focused on best practice and 
engineering excellence. 

4  Kwikform in Qatar

4



Civil Engineering | July 2008 63

SSI ENGINEERS AND ENVIRONMENTAL 
Consultants is providing design and con-
struction supervision of the rehabilitation 
of one of the heaviest loaded pavements 
in Southern Africa. This comprises 
Sections 1 and 2 of National Route 3 – an 
11 km section of the dual carriageway N3 
freeway between the Mariannhill Toll 
Plaza and Key Ridge in KwaZulu-Natal. 

This route serves as a major link be-
tween Durban and Gauteng and carries 
significant freight traffic between Gauteng 
and Durban Harbour. It was constructed 
in the mid-1980s to bypass the then N3 
through Kloof and, apart from some 
minor repair and maintenance actions, no 
major work has been undertaken on this 
road since it was first opened to traffic.

SSI’s Jaco Liebenberg says that as a re-
sult, the condition of the road has steadily 
deteriorated over the past few years. 
Continuous high volumes of heavy, slow-
moving traffic streaming in both direc-
tions through this section of the N3 have 
created rutting and deterioration of the 
road surface. The South African National 
Roads Agency Limited (SANRAL) initi-
ated the rehabilitation project in 2006 and 
the project is scheduled for completion by 
September this year.

Awarded the design and construc-
tion supervision contract in April 2006, 
SSI considered a variety of approaches 
to the rehabilitation, including concrete 
pavement, innovative new high modulus 
asphalt technology from France, and con-
ventional asphalt.

‘We soon ruled out the concrete pave-
ment option because of the cost factor,’ 
says Liebenberg. ‘This would have worked 
out around two and half times more ex-
pensive than asphalt. We also had to rule 
out the high modulus asphalt because 
there would have been difficulties associ-
ated with procuring the low penetration 
bitumen needed for this option, as well as 
the risk of its performance under South 
African conditions. 

‘We finally settled on a conventional 
asphalt base that is very rut resistant 

and has been designed to withstand high 
traffic loading.’

Specialist asphalt contractor Roadmac 
Surfaces was awarded a R95-million 
contract in June 2007 to mill off the dete-
riorated asphalt, and manufacture and lay 
the asphalt on the 11 km section of road. 

ASPHALT MIX 
The asphalt mix has been designed with 
rut resistance as its main objective to 
address the heavy loading anticipated on 
the pavement over its design life of 10 to 
15 years. The contractor has introduced a 
number of non-standard mix design proc-
esses to achieve the most suitable mix 
design. These include the Bailey method 
to obtain optimum aggregate packing in 
the mix, Model Mobile Load Simulator 
(MMLS) and Hamburg wheel tracking 
tests to evaluate the rut resistance of the 
mix, and Superpave tests on the binder 
to compare the binder selection with the 
American Superpave process.

Two different modifiers, SBS (styrene-
butadiene-styrene) and EVA (vinyl-acetate 
ethylene copolymer), were evaluated in 
parallel and a mix design based on the 
best performing mix was selected. The 
mix design took almost two months to 
complete and consists of no less than six 
trial sections. A large number of cores 
were extracted from the trial sections and 
subjected to various tests to evaluate the 
rut and fatigue resistance of the mix.

Finally, a continuously graded asphalt 
mix, slightly courser than the standard 
COLTO mix, with 4,3 bitumen modified 
with 4 % EVA and a target void content of 
4,8 % was accepted.

REHABILITATION OF EXISTING 
ASPHALT PAVEMENT
The existing pavement comprises a bi-
tumen treated base (BTB) of about 160 mm 
on 300 mm stabilised layers, on selected 
natural gravel. The design traffic loading 
over 15 years is expected to be between 50 
and 60 million E80s. For this extremely 
high traffic loading, the sub-base layer of 

300 mm is actually too thin – a thicker 
layer of around 450 mm would be more 
appropriate. 

However, practical considerations do 
not allow for the thickness of the sub-base 
layer to be increased and the design calls 
for a stiff and thick asphalt base layer. 
Therefore SSI’s approach to rehabilitating 
the slow lane involves removing the 
existing asphalt base in its entirely and 
replacing it with a new 160 mm asphalt 
base. Selected sections of the sub-base 
will be stabilised in situ to reinstate its 
integrity where known problems have 
been identified. 

The road was surveyed by the Lacroix 
Deflectograph to determine substandard 
sections on the sub-base with reasonable 
accuracy. This is a device that carries out 
continuous automatic measuring of the 
elastic deflection of the road pavement 
under a specific axle load. The resulting 
data can be used to analyse and assess 
the load-baring capacity of the road pave-
ment and to refine the thickness of the 
strengthening pavement layers required 
for road repairs.

Based on these findings, a section of 
approximately 2 km of the northbound 
slow lane will be reconstructed with a 
450 mm sub-base layer to address the 
existing poor sub-grade conditions. In 
the middle lane, which also carries con-
siderable traffic loading, but is in a better 
condition than the slow lane, 80 mm will 
be milled out and replaced with a new 

Rehab of one of Southern Africa’s heaviest 
loaded pavements nears completion
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asphalt base. Only isolated repairs are 
required in the fast lane and shoulders, 
after which the complete width will be 
surfaced with an ultra thin friction course 
(UTFC) using a proprietary surfacing 
product from France called ULM.

CONCRETE INLAY
At the Key Ridge limit of the project there 
is a compulsory truck stop on the north-
bound carriageway where heavy vehicles 
are obliged to come to a complete stand-
still before commencing their downhill 
descent to the Sterkspruit River. Trucks 
are channelled into a dedicated truck lane 
in the approach to the truck stop and the 
relatively slow speed of the trucks, their 
channeled movement and the highly 
repetitive loading has required a concrete 
inlay over this section, which also coin-
cides with the segment of road that needs 
a complete reconstruction. A 200 mm 
continuously reinforced concrete pave-
ment will be provided here.

CONSTRUCTION
Construction work of the slow lanes 
began in September 2007 after the 
completion of the mix design process, 

with rehabilitation work being carried 
out during day time and one lane being 
closed to traffic on a permanent basis. 
The project specification stipulates that 
rehabilitation of the middle lanes can 
only be carried out at night between April 
2008 and August 2008 to accommodate 
the high traffic volumes in the day. At 
night traffic is reduced to one lane and by 
05h00 in the morning, two lanes are again 
opened to traffic.

The 2 km reconstruction section on 
the northbound carriageway is being car-
ried out under permanent closure during 
day time, where traffic is accommodated 
in two lanes with reduced widths. 
Construction of the surfacing layer is 
scheduled for June 2008, with the middle 
and fast lanes being worked on at night 
and the slow lane and shoulder during 
day time.

OTHER WORK
Other project work includes the repair 
of considerable erosion at the outlet of 
a culvert at one of the fills which, if not 
repaired, could result in failure of the 
fill embankment. Repair to failure of a 
nearby cut slope and significant concrete 

repairs to the apron of the Mariannhill 
Toll Plaza are also part of the contract, 
as well as joint replacement and erosion 
repairs at the abutment of the Shongweni 
Interchange bridge.

TRAFFIC ACCOMMODATION
Liebenberg says the most challenging 
aspect of the project is the safe accommo-
dation of traffic around the construction 
works. Traffic volumes peak at more than 
4 700 vehicles per hour, including a sig-
nificant percentage of heavy vehicles. 

‘The major frustration facing con-
struction personnel is the public’s general 
disregard of construction signs and speed 
limits in our construction zones,’ he says. 
‘We have actually recorded speeds of up 
to 162 km/h through the construction 
zones, while some trucks speed through 
the construction zone at 128 km/h. 

‘To address this, the project team, in 
liaison with SANRAL, have introduced a 
speed measuring and display device that 
indicates the speed of a vehicle to the 
driver. Preliminary findings indicate this 
is indeed having an effect on the behav-
iour of the public and has succeeded in 
reducing traffic speed to some extent.’ 
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CIVIL AND GEOTECHNICAL ENGI-
NEERING contractor Esor continues to uti-
lise its pipejacking skills, one of the primary 
capabilities on which it built its reputation 
more than thirty years ago. 

Currently these are being applied in 
the Val de Grace area of Pretoria, where 
an outfall sewer is being constructed on 
behalf of the City of Tshwane Metropolitan 
Municipality.

Anton Naudé, Esor senior contracts 
manager, says key challenges on this con-
tract have ranged from environmental con-
straints and residents’ concerns to working 
with hard dolerite rock.

‘We could not perform any excavation 
which might have disturbed the soil and 
had to protect the indigenous trees at all 
costs with the result that the sewer’s route, 
along the Moreleta Spruit valley and around 
the base of a koppie, is quite different from 
what looks like the obvious route.’

This solution was proposed by Africon 
Engineering International and the sewer 
runs in a straight line between points on 
Watermeyer Street and Grace Avenue, di-
rectly under both the spruit and the koppie. 
Pipejacking was the means to achieve this 
and Esor, given its long track record of suc-
cess in this field, was the automatic choice 
for the contract. 

With work occurring under the town-
house complexes situated on the koppie, 
regular public meetings have been held 
throughout the contract and a comprehen-
sive crack survey conducted upfront on all 
structures, to protect residents’ interests.

The pipeline passes through hard 
dolerite rock and excavation involves 
blasting as well as high jacking forces. 
‘Blasting is strictly controlled,’ says Naudé, 
‘with charges kept as low as possible and 
delayed fuse detonation used to cascade the 
explosive effect and reduce the size of the 
shock wave, which was always monitored by 
seismograph.’

Before the pipeline was excavated the 
material under the riverbed was stabilised 
by drilling and grouting. To ease advance of 

the pipeline, bentonite is applied weekly as 
a lubricant by pumping through holes in the 
pipe walls. 

In general terms, pipejacking entails 
driving pipe segments through the soil with 
hydraulic jacks. For structural reasons, the 
front end of the pipe is capped with a cylin-
drical steel shield, open to the soil in front 
and accessible to workers from within the 
advancing pipe behind. 

 ‘This is a tried and tested method of 
tunnelling and one which we have perfected 
over the years,’ says Naudé. ‘It’s minimally 
intrusive, with structural and maintenance-
related benefits over and above the environ-
mental ones.’ 

On this particular contract, the jacking 
is being conducted from a 7 m deep gunite-
lined pit, over which a gantry has been 
mounted for the lowering of pipes, spacers 
etc and the removal of spoil material, which 
is winched back in trolleys through the 
pipeline.

The 2,5 m long reinforced concrete pipe 
segments being used are compliant with 
SABS 677 with the highest load designation 
100D and an inside diameter of 1 473 mm.

The main hydraulic jacking station in 
the pit comprises two five hundred ton hy-
draulic cylinders, giving a total force of one 
thousand tons. The total pipejacking length 
is 270 m.

Two additional interjack stations are 
included in the pipeline. As it lengthens, 
jacking pressures are monitored and once 
acceptable levels are exceeded, the foremost 
sections are first advanced by extending 
either or both of the interjack stations, prior 
to advancing the main one. The interjack 
stations each comprise eight cylinders of 
8 tonne capacity, giving 640 tonnes. 

Thirty years on 
Esor is still a leader in pipejacking

1  Pipejacking by esor for an outfall sewer 

being constructed in Val de grace, Pretoria
2  spacer being positioned against the push 

ring butted onto the pipe segment

1

2
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THE BULK OUTFALL SEWER
THE BULK SEWER PROJECT at Mafikeng 
comprised the construction of a 675 mm 
sewer, 14 km long, from the Mafikeng 
Industrial Development Zone (MIDZ) 
development to the Mmabatho Wastewater 
Works. Given the possibility of aggressive 
sewage, the client opted for the more expen-
sive option of concrete pipes with a 20 mm 
sacrificial layer given the depths of some of 
the excavations and the advantage of the 
pipe quality. Two major road crossings were 
made without disruption to traffic

This gravity sewerline caters for future 
developments along the line and was 
completed in nine months. Contractors 
on this contract were Selenane (Pty) Ltd 
and PDNA. The contract value was R15,0 
million.

Western side bulk water supply (Phase 1)
This contract entails the construction of 

A 4 km trunk main from the bulk supply  N

pipeline to Mmabatho to the new MIDZ 
development
The construction of a 5 M N ℓ ground level 
reservoir
A pumpstation  N

A 30 m high 1 M N ℓ reinforced concrete 
water tower

The project is schedule for completion in 
August 2008 and is currently on schedule.

The 5 Mℓ reservoir is a post-tensioned 
structure with a domed roof. The con-
tractor opted to pour all the walls in 
eight equal and identical pours. As the 
structure is post tensioned, this resulted 
in four vertical joints and only one hori-
zontal joint. Fressinet unbonded strands 
were used to post tension the walls.

 The 1Mℓ elevated reservoir is founded 
on slightly weathered formations of the 

Ventersdorp System. The shape of the res-
ervoir complements and echoes the angles 
and shapes of various shapes of the roofs 
of the international airport.

The reservoir bowl floor comprising 
a 400 mm thick reinforced concrete floor 
is supported on a 3,4 m shaft. The slender 
design necessitated particular that atten-
tion be paid to the shear forces in the floor 
of the reservoir. Three concentric rings of 
25 mm high tensile bars were interwoven 
to absorb the shear forces that will be 
induced by a fully filled reservoir.

The slope to the floor was echoed by the 
slope on the roof. Hoop stresses to the bowl 
are taken up by 25 mm horizontal bars.

The entire structure was constructed 
by locally trained artisans, and this 
shows the commitment of Quantibuild 
to the development of local labour. 
Wiehahn (formerly Peri-Wiehahn) 
designed all the support work to the 
bowl using their GT girders for sup-
port for all floors and roof support, and 
was designed to OHSA standards and 

requirements. This ensured 18 months 
of accident free construction. At a media 
briefing the CEO of the MIDZ, Mr 
Tebogo Kebotlhale, expressed his satis-
faction with the quality of the off-shutter 
concrete on the contract. 

Contract value for the civil contract 
amounts to R16,5 million and that of the 
mechanical and electrical contract to R3,0 
million. The engineers are Bigen Africa 
and the contractors are Quantibuild in 
joint venture with NGI.

Internal services
The construction of these services in the 
‘zone’ are about 25 % complete and entails 
the construction of all the platforms, 
roads and internal services for the MIDZ. 
This area will house SARS offices as well 
as the minerals beneficiation building, in 
addition to industrial stands. 

The engineers are Africon and the 
contractors are Selenane. The contract 
value for the services is in the region of   
R47,0 million. 

Mafikeng gears up

Text Neil Van der Wat 
Managing Director Quantibuild 
Financial Director Selenane 
info@quantibuild.co.za

1  The completed section of wall 
2  Timber was selected to form the floor 

and provide a high-quality finish that was 

required in spite of the costs involved
3  intricate support work and beams to 

form the floor of the 1Mℓ reservoir
4  The 1 Mℓ tower after 

removal of the formwork

1 2

3 4
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NorTh-WesT ProViNce has identified for 
itself a future niche in manufacturing, agri-
processing, mineral beneficiation, trade 
facilitation, tourism and the transport sector. 
This is due to its well-established industrial 
capacity at major development nodes such as 
rosslyn and rustenburg, access to resources 
and strategic central location in southern 
africa, namely in the middle of the Maputo-
to-Walvis Bay coast-to-coast Platinum spatial 
development initiative (sDi), as well as on 
the main south-to-North corridor (Western 
frontier corridor) from Kimberly to Taung to 
Vryburg to Mafikeng to lobatse via Botswana 
to the central markets of the southern african 
Development community (saDc).

The Mafikeng iDZ programme is aimed at 
the following national and provincial priorities:

  Job creation
  infrastructure provision
  Poverty alleviation
  skills development
  good governance
  crime prevention

The total value of the investment projects is ap-
proximately r6 256,3 million (at current prices).

The unique theming conceptualised for 
the iDZ at Mafikeng focuses on three strategic 
sectors.

First focus area
Promoting the iDZ as a manufacturing hub for 
electronic components, wireless tracking and 
tracing equipment systems and services for 
the south and southern african markets con-
stitutes the first focus area. The downstream 
manufacturing and associated distribution 
rights comprise the following sub-sectors 
within the information, communications and 
technology (icT) sector:

  Electronic and digital products: DVDs, high-
density tapes, disks, computer chips, etc

  Telecommunications: hardware and 
software

  Satellite communications: hardware and 
software

  Electronic maps: hardware and software 
for real-time routing, scheduling and 
monitoring

  Electronic data interchange: systems for 
paperless transactions and e-commerce

  electronic order board order consolidation 
and bulk buying for sMMes in mining and 
wholesaling for export transactions

Second focus area 
The second focus area is to promote the 
establishment of a mineral beneficiation 
part within the iDZ at Mafikeng. The mineral 

beneficiation programme targets the fol-
lowing manufacturing, wholesaling and 
retailing sectors:

  cutting and polishing of precious and 
semiprecious stones

  Manufacturing of platinum jewellery
  Manufacturing of gold jewellery
  cutting and polishing of granite and 

marble
  Wholesale and retail selling of precious and 

semiprecious stones
  skills development

Third focus area 
Promoting the processing and refinement 
of agricultural products such as meat 
processing and packaging, and refinement 
and packaging of vegetable oils, including 
the promotion, production and use of 
bio-energy (alternative fuels) is the third 
focus area.

The geographic spread, sectoral and 
market linkages of the strategic sectors of 
manufacturing, mining and agriculture are 
the main considerations, rationale and drivers 
in support of the investment theme and 
manufacturing silos to be promoted within 
the industrial park at Mafikeng in the rural 
hinterland of North-West Province.
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INFORMATION TECHNOLOGY (IT) is throwing a lifeline to 
stadium owners who are under pressure to turn these vast, usu-
ally plainly functional, constructions into revenue generators.

‘The 2010 FIFA World Cup is going to be a great South African 
showcase – not only for football – but for demonstrating the effi-
ciency that IT, based on structured cabling systems for all services, 
brings to the profitability of building complexes such as stadia,’ 
says  Bradley Hemphill, CEO of Electrical Engineering Solutions, 
an ISO 9000 certified electrical and electronic engineering firm. 

With billions of rands being invested in these structures 
owners need to be able to plan for maximum efficiency in their 
operation and maintenance. With intelligence built in, stadia can 
easily become multi-purpose venues, giving owners a choice of 
customers and a better chance of year-round use.  

WSP Consulting Engineers, with support from Electrical 
Engineering Solutions, is involved in two new stadia that will be 
FIFA World Cup showpieces for intelligent building complexes  
– Green Point in Cape Town and the Nelson Mandela Bay Multi- 
Purpose Stadium in Port Elizabeth. The latter needs to be ready 
for the 2009 FIFA Confederation Cup.

Hemphill says that the Nelson Mandela Bay stadium will be 
the first ‘intelligent’ stadium in South Africa because it is being 
purpose built to meet FIFA’s standards. As a multi-purpose sta-
dium it needs to quickly be transformed from a sporting pitch 

to a rock-concert stage. The more intelligent the stadium is, the 
more cost effective it will be to host varied events. 

‘To integrate all these needs is a major undertaking if the in-
telligent infrastructure is not built into the structure at the start 
of construction. Unfortunately most South African stadia were 
not built to be smart.’

Hemphill adds that because stadia cost mega-billions of 
rands to build there is tremendous pressure on their owners – 
sporting bodies or municipalities for example – to view them as 
revenue generators, rather than loss-making amenities.

‘By building an intelligent backbone into the stadium complex 
at the outset we have, at Nelson Mandela Bay, realised a saving of 
about 12 % on the capital cost of ICT installation. Because all the 
management system applications that run on this backbone are 
integrated we are able to give management the tools with which to 
more easily manage events and streamline stadium maintenance.’

These applications include managing the entire IP network 
and telephony provisions, advertising screens around the sta-
dium, access control at turnstiles, ticketing systems, lighting and 
sound management, concession stand management, plumbing 
and electrical maintenance and other operational procedures.

‘To better manage operations and effectively deploy staff an 
integrated management system is a major benefit to stadium 
management. They can identify potential problems and deal with 

Intelligent stadia essential for return   on investment



Civil Engineering | July 2008 69

them before they become a major issue. All this reduces oper-
ating costs, contributing to a better bottom line.’

Recurring revenue generation needs positive customer ex-
periences and stadia management need to put in place systems 
that streamline, rather than hinder, the customers’ use of the 
facility. For example, sports fans need to have turnstile systems 
that ensure ease of access to the correct area and concession 
stand vendors need to have the necessary cost-effective facilities 
such as Internet connectivity and cashless vending systems. 

At Green Point, a major focus of the ‘smart stadium’ is 
the safety and evacuation systems. The sound system must 
be able to serve as an intelligible voice evacuation system so 
sports fans are able to easily hear and act on information re-
layed through the loudspeakers. 

‘The systems we’re putting in place will enable a crisis to 
be managed from a single point. Cameras and computerised 
graphic representations will pin point potential evacuation prob-
lems, such as doors that haven’t opened, and alternative routes 
can quickly and clearly be broadcast throughout the stadium.’

Stadia owners, like all investors in large building com-
plexes, want to attract the best operators so they can max-
imise their investment. Having an integrated network, open 
architecture and sufficient and flexible structured cabling will 
ensure this, says Hemphill. 

Intelligent stadia essential for return   on investment
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A ‘GREEN’ R25-MILLION corporate daycare centre – arguably 
the biggest and most sophisticated of its kind in Africa – has 
opened for business in Cape Town. 

Greens’cool Early Learning Centre was built by Cape-based 
construction company NMC for financial services group Old 
Mutual. The 2 142 m² centre can accommodate up to 75 babies 
and 300 pre-school children of Old Mutual employees who work 
within sight and walking distance at the company’s Pinelands 
head office. The centre is also able to cater for wheelchair-bound 
children and those with special needs.

The fresh design concept, clean lines and sun-flooded interior 
create a welcoming atmosphere, but the most striking aspect is 
the effort that has gone into creating an environmentally friendly 
building. 

GREENS’COOL FEATURES
Four solar panels on the roof heat up water in the geyser for  N

use in the nursery and kitchen; the bathrooms use cold water 
to save energy
Toilets use water-saving technology that recycles so-called  N

grey water from the washbasins to flush the toilets
Skylights and large windows allow maximum use of natural  N

lighting, saving on the electricity bill for artificial lights 
Insulated ceilings ensure temperature regulation, making air  N

conditioning obsolete 

The décor of the centre depicts environmental themes, notably  N

a huge forest photomural along the main corridor, which is 
meant to encourage ‘green’ awareness in the children 

HIGH-TECH SECURITY
‘We are extremely security conscious. All our staff have been 
polygraphed,’ says Gina Mattei, who is the brain behind the 
Greens’cool concept. As the school’s business manager, she says 
the lie detector was not used to check out personal details, but to 
rule out any potential involvement in substance or child abuse. 

Biometric technology is used to scan the fingerprints of 
anybody entering the nursery, whilst an electronic bracelet 
system keeps the up to 75 babies safe. All the children and school 
staff are protected by a fenced and walled perimeter, which is 
patrolled 24 hours by security guards. A closed-circuit television 
(CCTV) system with 40 high-resolution cameras adds to the 
parents’ peace of mind. 

DESIGN 
‘We tried to incorporate a little bit of fun,’ says Mark Rosenbaum, 
partner at KMH Architects in Cape Town, who designed the 
building. ‘We decided on a curved roof, which at its highest 
point has windows for natural ventilation and gives the building 
a slightly more organic shape. Each window has metal canopies 
that serve as sunscreens to keep the inside cool in summer. Each 

Green is cool! 
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classroom is equipped with good-quality blinds to darken the 
room during the children’s naptime. 

‘Another distinct feature is the rainwater channels that, 
during rainfall, lead torrents of water down onto pebble 
stones, creating small waterfalls. This is an educational ele-
ment for the children, who will be able to watch the water 
gushing down from the roof rather than only hearing it inside 
conventional drainpipes.’

CONSTRUCTION 
One of the biggest challenges was the limited time frame. The 
planning process began two years ago and included detailed 
research and a survey of the 8 500 Old Mutual staff members. 
But prolonged council approvals and other delays left NMC 
merely six-and-a-half months for the entire construction 
process. 

The centre comprises 13 classrooms that all have direct 
access to the landscaped outside play area. In addition to the 
ablution facilities, there is a state-of-the-art kitchen, an open 
foyer and a large central play area. The building also has un-
derfloor heating. 

Erik Niewoudt, NMC project manager, was in charge of 
coordinating nearly 20 different consultants and contractors, 
ranging from bricklayers, roofers and painters to electrical 
contractors as well as specialists for photovoltaic solar panels 
and water recycling technology. ‘When we peaked, we had 
roughly 130 people working on site at the same time. That is a 
lot for the size of the project,’ says Niewoudt. 

He adds: ‘The daycare centre presents an important mile-
stone in our quest of becoming more self-sufficient and saving 
energy. We’re proud of the end result. For me and the team 
this project has been hugely rewarding – one of the highlights 
of the year.’ 

Alan Commerford, project manager for Old Mutual, says: 
‘We’re on a big drive to green our buildings and make them as 
sustainable as possible. At one stage we even thought of using 
sandbags instead of bricks and mortar for the walls of the 
daycare centre, but we didn’t have enough time to experiment 
with this method. 

‘We’re very happy with the quality of the workmanship, 
especially considering the time pressure.’

 Architect Rosenbaum, whose professional relationship 
with the construction firm stretches over ten years, com-
ments: ‘Not many construction companies would have been 
able to handle the huge time constraint, but NMC did a tre-
mendous job.’ 
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MUch has haPPeNeD within grinaker-lTa (an 
operating group of aveng (africa) limited) 
during the past year – from new management 
appointments to a positive turnaround in its 
earnings contribution for the first time in four 
years and full order books in most divisions. 
grinaker-lTa civil engineering is one of the 
group companies that has experienced an 
‘unprecedented flow of work’, says MD Dave 
spooner, who gives his views on the company 
and the state of the industry as a whole. 

You made this statement about 
work flow towards the end of 2007. 
Is the future still looking as rosy for 
Grinaker-LTA Civil Engineering in 2008?
Yes, we certainly have several large projects 
on the go – soccer city (37,5 % stake in a 
r2,1 billion contract), Nelson Mandela stadium 
(25 % stake in a r1 billion contract), Medupi 
Power station (33.33% stake in a r2,4 billion 
contract), and the container Terminal at coega 
(a r500 million contract), to name but a few – 
and we are waiting for other large contracts to 
be awarded in the industrial, infrastructure and 
mining sectors.

There is certainly no shortage of large 
projects in south africa at the moment but 
one has to be careful about not overtrading. 
it’s very tempting to take on as many projects 
as possible to boost the company’s income 
but not more than we can handle efficiently. 
it would be risky for both the client and 
ourselves, so we have to be selective in the 
projects we tender for.

The construction environment has 
changed to predominantly large projects 
that have longer lead times and take 
longer to complete. How has that 
affected the planning of your resources?
it is often frustrating waiting for large contracts 
to be awarded so at times we do have to take 
on smaller projects to keep our teams busy. 
But as i said earlier, we have to be careful not 
to overstretch ourselves. a balanced approach 
and strategy will be the most effective.

How can you ensure long-term 
sustainability of work to ensure that 
those people coming into the industry 
will have work in the future?
That’s a difficult one because we rely heavily 
on what’s happening in the economy and 
whether government and industry has funds 
for expansion projects. When work dwindles in 
south africa, we would obviously have to look 
to new markets in other countries.

What is your policy regarding 
projects in Africa or further afield?
Because of the upturn in construction projects 
in south africa, we have largely withdrawn 
from working in africa, apart from our imme-
diate neighbours. This healthy situation should 
continue for the next five years or so but we 
mustn’t be naïve to think it will last forever. so 
we will look at african projects on a selective, 
opportunistic basis, preferably in english-
speaking countries as well as Mauritius. 

as far as countries outside africa are con-
cerned, we are not actively seeking work but 
we may well consider international projects in 
the future.

What effect has the power 
shortage had on your business?
We haven’t experienced any problems yet, 
but it could of course dramatically affect our 
clients’ future expansion projects and conse-
quently our future work. it’s going to make 
planning even more difficult than it is already 
and we will have to take a more cautious ap-
proach in tendering for projects.

Plans to enhance eskom’s capacity are well 
under way, however, and grinaker-lTa, in joint 
venture with M&r, has recently been awarded 
the r2,4 billion civil works for the Medupi 
Power station in Northern Province.

as has been well publicised, the aveng 
group, of which we are a part, is in consortium 
with areva, the french nuclear technology 
supplier, preparing a bid for the first new 
nuclear power station at a location as yet to be 
decided.

Skills shortage is a problem for the 
construction industry and has been for 
some time. How is Grinaker-LTA Civil 
Engineering dealing with the situation?
We have been running an introductory 
course at soccer city where 600 previously 
unemployed people have received training, 
both theory and practical. once they have 
completed the course, we are committed to 
employing 30 % of those learners.

We also have a ceTa-accredited centre at 
Jet Park. This caters for all our in-house training 
needs from induction courses for newly re-
cruited engineers, to advanced skills training 
for shutterhands, supervisors, etc.

in order to cope with the extra work, we 
have also brought in some skilled workers from 
Bangladesh and the Philippines, which has 
proved a successful recruitment exercise.

What are the future prospects for the 
construction industry as a whole?
infrastructure and power represent the 
greatest opportunities for the industry and 
there’s no shortage of money for these types 
of projects. in principle there should be plenty 
of work for some time to come but if the lack 
of power affects business, revenue could be 
throttled.

Grinaker-LTA group’s MD Neil Cloete 
says he wants to enhance the group’s 
reputation as a market leader. 
Would you say that is happening?
since the middle of 2007 when Neil cloete was 
appointed MD, we have been operating much 
more synergistically as a group. We are empha-
sising the group’s capabilities as a whole and 
taking that message out into the market. 

There has been a strong upturn in revenue 
and profitability which is sending positive 
vibes through our own organisation and the 
market.

Neil’s vision of focusing on large infra-
structural projects through the grinaker-lTa 
Business Units acting in synergy is fast be-
coming a reality. 

Grinaker-LTA’s Civil Engineering MD speaks out
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HUMAN RESOURCES, SKILLS SHORTAGES, environmental 
impact assessments (EIA) and labour-intensive construction 
methods are all inherent challenges which must be project 
managed effectively when dealing with large-scale construction 
contracts. These challenges are handled using best practice codes 
of conduct within current legislative and quality management 
frameworks and make use of infrastructure design software as a 
tool to pave the way. 

Construction projects for 2010 that demonstrate efficient project 
management techniques in handling environmental restrictions and 
intricate design specifications include the Wedgewood Village Golf 
and Country Estate and the Hospital Bend road upgrade.  

The ecologically crafted Wedgewood Estate was a project 
which, in particular, exposed many environmental restrictions. 
Besides an intricate design, construction techniques had to 
ensure that indigenous species were preserved where possible. 
Bluegum trees also had to be phased out over a number of years 
to make way for indigenous trees. 

In keeping with the environmental commitment during the 
construction of this project, treated effluent water was reclaimed 
and used to irrigate the trees, greens and fairways. A subsoil 
drainage system was also used to allow the reuse of much of the 
run-off and seepage water from the course. Infrastructure design 
software, Civil Designer, was used to design the roads, water, 
sewers and stormwater systems. According to Andre Botha from 
SSI in Port Elizabeth, the development will create over 200 jobs 
during the construction phase and over 1 000 permanent jobs 
once completed.     

The Hospital Bend upgrade which is currently under con-
struction is a project which has accommodated strict environ-
mental restrictions and diverse design tasks. The geometric 
design of the roads turned out to be extremely intricate. Civil 
Designer was used to balance the complicated earthworks on this 
project. The design team also tried as far as possible to improve 

 Diverse infrastructure development and construction initiatives

Infrastructure design and 
construction initiatives



76  Civil Engineering | July 2008

on infrastructure design standards during the first phase 
of the design process. ‘There were about twenty individual 
road alignments that required quite a bit of maneuvering to 
accommodate the design specification. The intricate design 
included various concepts for the building of a new bridge, 
the widening of an existing bridge, new road works, and the 
rehabilitation of the existing roadway to ease traffic conges-
tion,’ explains Chief Technician Carlos de Santos from BKS 
(Pty) Ltd Engineering and Management.

Although the upgrade will involve moving the incoming 
lanes closer to the Rhodes Estate section of the Table Mountain 
National Parks, a major design restriction was that the upgrade 
had to be built within the current road reserve. Having an 
in-depth knowledge of Civil Designer has allowed the team to 
capitalise on the programs capabilities when presenting the 
various design scenarios to council. The second phase of the 
design for this project involved the proposed upgrade of the 
outward-bound lanes. A further design restriction provided by 
the environmental impact assessment was that as many of the 
existing stone pines between the inward and outward-bound 
lanes of the Upper Waal Drive had to be retained. 

A supporting initiative which has been created to facilitate 
adequate contract management and project management ac-
tivities is the Department of Public Works’ EPWP Vuk’Uphile 
Learnership project in the Southern Cape. P D Naidoo and 
Associates Director André Wessels had been actively in-
volved in this project when he started Focus Engineering, an 
organisation which has since integrated with P D Naidoo & 
Associates. The project is aimed at delivering mentoring and 
project management services to contractors. ‘We had, through 
our past experience in business, identified the need to support 
contractors in South Africa because they lacked the experi-
ence to execute senior contractor’s work and therefore had to 
occupy sub contractor positions,’ explains André.

According to André, the programme addresses the shortage 
of work opportunities and qualified contractors by identifying 
candidates throughout the country who will undergo a thirty 
month training programme. The demanding training pro-
gramme includes both theoretical and practical training. The 
practical training alone consists of three projects which are car-
ried out under normal labour-intensive contract conditions. All 
tasks are performed according to acceptable quality standards 
and the length of time spent on the projects is nearly two years 
in duration. In addition to a demanding practical curriculum, 
students also have to contend with three sessions of theoretical 
classroom training slotted in between the projects.

Establishing the goals of a project schedule requires the 
consolidation of a range of resources and expertise. Standards 
of construction project execution and delivery are increasingly 
benchmarked by international standards and the expectations 
upon the project coordinator are expanding. It is evident that 
civil engineering construction activities have undergone positive 
transformation with best practice methodologies increasingly 
being employed. The complex nature of today’s construction 
projects is providing a healthy impetus to facilitate this process.

    INFO 

Charles Scott  

T 021-701-1850 

charles@knowbase.co.za
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IN BRIEF

COMPANIES MUST TRAIN 
ARTISANS TO BEAT 
SKILLS SHORTAGE
soUTh africa’s Dire shorTage of artisans 
and skilled workers is being incrementally 
acknowledged by new initiatives on the part 
of government and its agencies.

‘Meanwhile,’ according to sandra 
Burmeister, ceo of the landelahni recruitment 
group, ‘industry has shirked its responsibility 
for training and developing competent arti-
sans and technicians.

‘companies have tended to step aside, 
believing that by contributing a skills develop-
ment levy to the sector education and Training 
authorities (setas) they were doing enough. 
Unfortunately, the disappointing performance 
of the setas has left them high and dry.’

in acknowledging the problem, govern-
ment implemented its Jipsa (Joint initiative 
on Priority skills acquisition) strategy, and 
the Department of labour is planning to re-
invigorate indlela, the institute for National 
Development of learnerships, employment 
and labour assessment at olifantsfontein, to 
play a major role in the assessment, modera-
tion, and training of artisans.

in 2007, Jipsa indicated that at least 12 500 
artisans should be produced each year over 
the next four years to meet demand.

of the setas, the Manufacturing, 
engineering and related services education 
and Training authority (Merseta) has been 
doing relatively well, with 2 665 learnerships 
registered for 2007/08. however, this falls short 
of its target of 6 850. across all setas, only 8 959 
(48 %) of the learnership target of 18 879 has 
been met. The graduation results paint an 
even bleaker picture; the central organisation 
for Trade Testing (cott) and indlela have, since 
2000, registered an average pass rate of only 
43 %.

companies need to take joint responsi-
bility with government for developing well-
qualified, competent and experienced artisans, 
says Burmeister. ‘There are some outstanding 
private sector training initiatives, but not nearly 
enough.

‘although skills are in short supply, there 
is an available pool of artisans – boilermakers, 
fitters, turners toolmakers, mechanics – who 
are fully qualified academically. and, if they are 
out there, we will find them! But many have no 

experience. and many of our clients say they 
have no time to train new recruits.

‘This is particularly true in the case of the 
mines. Most of our clients insist on at least two 
years’ underground experience. This is under-
standable in the face of increasingly tougher 
safety regulations. But it seems to be a case of 
looking for experience instead of competence. 
how can newly qualified artisans gain the skills 
if companies are unwilling to train them?

‘it’s a two-way process that demands a 
shift in mindset. it’s the responsibility of the 
company to train in a skills shortage and to 
develop entry-level skills.

‘one solution is to couple experienced 
people with less experienced recruits so as 
to create a pipeline for future development. 
another alternative is job sharing, with more 
highly skilled artisans handling the more com-
plex tasks.’

employers can assist further by providing 
workplace opportunities to at least a propor-
tion of young graduates on completion of their 
training.

for the candidate, temporary assignments 
are a good way of developing skills, and fre-
quently provide a bridge to more permanent 
employment.

‘We need to think smarter,’ says Burmeister. 
‘companies should get together and pool 
funding for training in similar fields. as industry 
leaders, large corporations have in the past 
seen it as their responsibility to grow industry 
resources. The time is ripe for them to do so 
again.’

PLANT GAS CONTRACT 
AWARDED 
afroX has WoN the gas and welding supply 
contract for the international ferro Metals 
(sa) (Pty) limited, Buffelsfontein ferro chrome 
production facility.

The five-year contract, valued at more 
than r35 million, includes bulk liquefied petro-
leum gas (lPg), oxygen and carbon dioxide, 
as well as compressed gases and welding 
consumables.

Buffelsfontein is situated 40 km east 
of rustenburg and comprises a r1,6 billion 
integrated mine and processing facility which 
produces 267 000 tonnes of ferrochrome per 
annum for export to china and europe.

ifM-sa chief operating officer Mike 
horn said the awarding of the afrox contract 
followed extensive investigations into gas 

supplier logistics and support capabilities.
‘gas comprises an important component 

of the chrome ore sintering and ferro chrome 
smelting process and any disruptions to 
supply seriously compromises our production 
obligations.’

support logistics considerations were 
therefore pivotal to the awarding of the con-
tract. afrox has the track record in southern 
africa for supplying large-scale metals 
processing projects similar to Buffelsfontein.

‘a partnership with afrox was chosen be-
cause of the company’s proven product quality 
and supply capability, as well as for its excellent 
application technical support which enabled it 
to provide us with gas-related process advice 
and expertise when required,’ horn said.

The afrox bulk products will be employed 
primarily during chrome ore pelletising, with 
lPg used for heating during the sintering 
stage, and oxygen for tap hole lancing at the 
smelter.

afrox carbon dioxide is used as a safety 
component for purging the smelter furnace 
off-gas lines.

richard crosby, afrox Metals and Mining 
sector Manager, said the Buffelsfontein 
contract was the result of a firm afrox commit-
ment to supplying large-scale capital projects 
in south africa.

‘as the leading supplier of gas in the 
country, we are geared for supporting large 
projects such as Buffelsfontein. We are com-
mitted to adapting our supply packages to the 
needs of these important clients who need 
reliable and sophisticated services to support 
their projects,’ he said. 

CONCRETE BLOCKS HELP 
PRESERVE HERITAGE SITE
Die Kelders cave, also known as Klipgat cave, 
just outside De Kelders in the Walker Bay 
Nature reserve, is one of the most important 
cultural assets in the Western cape. 

The remains found in the cave date back 
between 65 000 and 85 000 years, at a time 
when the ocean was at a distance of around 
5 km from the cave. such early remains have 
been found in only three south african sites 
and in the Middle east.

The cave was first excavated under the 
direction of franz schweitzer in 1969 to 1973. 
schweitzer found the first evidence that later 
stone age sheep-keeping Khoikhoi pastoralists 
were already living in the Western cape 1600 
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to 2 000 years ago. he also discovered 2 000 
year old pieces of pots that the Khoikhoi or 
their san hunter-gatherer antecedents had dis-
carded amongst the stone and bone artefacts 
and remains of the shellfish, fish and other 
animals they had eaten in their cave campsite.

in 1992, a joint venture led by fred grine 
(state University of New York at stony Brook), 

richard Klein (stanford University), curtis 
Marean (state University of New York at stony 
Brook) and graham avery (iziko, south african 
Museum), funded by the National science 
foundation in the United states of america, was 
established to extend the original excavation. 

Three years later the renewed excavations 
had significantly enlarged the artefactual 

and faunal samples from the inadequately 
sampled and less intensely excavated lower 
middle stone age layers, increased general 
understanding of the complex site formation 
processes within the cave and enlarged the 
hominoid sample from the middle stone age 
deposits.

The investigations of the middle stone 
age fauna document a large mammal commu-
nity. These include eland, southern reedbuck, 
southern springbok, blue antelope, bontebok, 
hartebeest, black wildebeest and quagga. also 
present are the extinct cape zebra and the 
giant long horn buffalo. large carnivores, likely 
to have been abundant during the middle 
stone age, include lion and leopard, while the 
deposits document the presence of brown 
hyena. The region is also historically rich in 
smaller mammals.

in summary, the combination of shelter, 
provided by the cave, fresh water from the 
springs, a rich marine environment, combined 
with a diversity of terrestrial foods makes the 
Die Kelders cave network an attractive loca-
tion for regular prehistoric settlement.

During and after the 1992–1995 excava-
tions, the sections were protected with sand 
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bags filled with sieved sediment. Damaged 
plastic bags were replaced or re-arranged on 
a two-year basis by Dr graham avery, archaeo-
zoologist, Natural history Division at iziko 
south african Museum, and Wilfred chivel, 
a local businessman. The long-term goal, 
however, was to achieve a more permanent 
solution. 

for this purpose, Deon geldenhuys, 
manager of the Walker Bay Nature reserve, 
managed to secure some lotto funding, which 
is now part-paying for the development of the 
site. With the permission of the Western cape 
heritage agency, Braam auret, consulting civil 
and structural engineer hired by cape Nature 
to manage the project, decided that the sand 
bags would be carefully removed and replaced 
with Terraforce l18 retaining blocks, as speci-
fied by the consulting engineer. 

a further stipulation by auret was that 
a Terraforce-recommended contractor be 
appointed to carry out the works. cape Wall 
cc was approached by Nizaar construction 
cc and subsequently appointed. The deci-
sion to use the Terraforce l18 block was 
based on its medium size; thus giving the 
flexibility of accommodating small radii. a 

further consideration was the ease of material 
handling.

owing to the archeological and historical 
significance of the excavation, great care had 
to be taken to maintain the integrity of the 
original excavation. With this in mind, Paul 
collins of cape Wall cc decided to employ 
a small team, consisting of a supervisor 
with three of his most experienced workers. 
This strategy ensured strict quality control 
throughout the contract. The project was 
closely monitored by Dr avery, whose input 
was most valuable, informative and fascinating.

The logistics of this contract were chal-
lenging; some 2 200 blocks had to be trans-
ported by hand down 200 steps, then across 
a boulder strewn beach and finally through 
two caves, the first of which was guarded by 
a particularly aggressive hive of bees which 
resented the invasion of their privacy.

collins feels that the project was a good 
example of how government, at all tiers, con-
sultants, contractors and local people can col-
laborate to achieve the preservation of natural 
heritage, with positive results. Dr avery agrees: 
‘i’ve had very positive reports about the result 
from Dr Janette Deacon, chair of heritage 

Western cape, and Wilfred chivel, who has 
assisted me with the maintenance of the 
bagged walls since 1996. Both are impressed 
and i think we’ll have more positive responses 
as more people see the result.’

CONCRETE BLOCKS SPEED 
RAPID RAIL LINK
iN WhaT is BelieVeD BY eNgiNeers to be one 
of the few applications of its kind in south 
africa, a dry-stacked retaining wall system has 
been successfully used during the construc-
tion of the gauteng rapid rail link to build 
abutment walls carrying the weight of a road 
bridge – and the heavy traffic loads crossing it.

spanning busy allandale road which links 
the M1 with Midrand and east rand towns 
and industrial areas, the 69 m long temporary 
bridge runs parallel to Viaduct 3 of the new 
rail route and was built specifically to carry 
construction traffic during the building of the 
viaduct. 
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concor Technicrete’s concor enviro-Wall 
gravity retaining wall system was selected 
as the preferred engineering solution for the 
construction of the abutment walls for the 
three-span steel girder road bridge, supported 
by two median piers, which crosses one of the 
busiest roads in the area.

consulting engineers Kaytech engineered 
fabrics were initially approached to come up 
with an alternative design for the abutment 
walls. Kaytech, in turn, invited arQ consulting 
engineers to prepare a design for the abut-
ment walls consisting of a geo-synthetic-
reinforced back-fill and dry-stacked concrete 
block retaining-wall system. The abutments 
– up to 6,9 m in height – and the wing walls 
were required to limit the encroachment of the 
approach fills onto allandale road and nearby 
electrical pylons.

Main contractors Bombela civils Joint 
Venture (BcJV) required a quick, cost-effective 
solution. The temporary walls had to be 
completed in three months. The answer came 
in the form of concor enviro-Wall, consisting 
of dry-stacked interlocking pre-cast blocks 
which could be easily and rapidly laid to form a 
secure wall system. 

construction of the northern and southern 
abutment walls started concurrently in 
february 2007 and was practically completed 
two months later – a month within deadline. 
Today, the walls are being monitored for any 
excessive movement and regularly inspected 
for signs of distress. Meanwhile, the temporary 
bridge is functioning as designed.

The unanimous verdict of the engineering 
panel was that ‘the use of dry-stacked concrete 
block facing in conjunction with a geogrid-
reinforced backfill zone provided a cost-and 
time-effective solution to the requirements for 
the temporary abutment walls’.

WATERBERG, A 
MASTERPIECE UNFOLDS
oUT of a raW caNVas a painter is able to 
create a masterpiece, which with each brush-
stroke, evolves and in the process takes on 
new life. The Waterberg masterpiece is taking 
shape as each brushstroke is applied to this 
magnificent canvas, which is the varied and 
rugged landscape of a 5 800 ha property. 

The latest initiative is the incorporation 
of the adjacent shakama game lodge into 
the Waterberg development. shakama, as an 
added Waterberg destination, enhances the 

offering by including a five-star executive 
lodge, conference facility and spa. 

The Waterberg educational programmes 
envisaged will encompass not only the 
fauna of the area, but the flora as well and 
highlights the trees of the area. The trees 
located throughout the estate will be identi-
fied and catalogued. This will bring about 
a better understanding and will impact 
positively on the local community through 
a skills development initiative to train young 
people from the region in aspects relating to 
nature, conservation and sustainability. The 
youth will be taught to become guides in the 
estate and to share their knowledge with the 

residents and visitors to Waterberg and will 
provide much-needed support in the form of 
formal employment for an underprivileged 
community. 

‘We are committed to sustainable develop-
ment and have embraced UNesco’s Biosphere 
reserve Programme, which is evidenced by 
our Waterberg Biosphere golf course and 
Nature Trail which bears testimony to the high 
standards of conservation integrated with 
responsible development, whilst preserving 
our natural resources,’ says Tony georgiou, 
the managing director of the development 
consortium. 
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RECONSTRUCTION 
OF PIER ONE 
oWiNg To The groWiNg iNcrease in the 
usage of shipping containers, Transnet saw the 
need to upgrade Durban harbour to build up 
capacity for future handling, as well as a need 
for investment in the port industry. With the 
harbour being a key gateway to trade, Durban 
harbour has become a major import and 
export hub.

Basil read has been involved in the de-
velopment of Pier one, a container handling 

facility which will enable the break-bulk cargo 
to be relocated from Pier one. 

Pier one will have an annual capacity of 
600 000 tonnes of twenty foot equivalent units 
(TeUs).

a project team was setup to handle the 
r300 million contract that would free up the 
current business units to focus on day-to-day 
operations and ensure that the completion 
date would be met on time.

Basil read began the Pier one project at 
Durban harbour, under Basil read Project site 
Manager glenn Jardine, assisted by site agent 
roelof van der Merwe, on 28 June 2006 with 
the completion date set for 28 february 2008. 

‘The construction involved the refurbishment 
of the existing multipurpose terminal into a 
fully operational, modern container terminal at 
Pier one,’ says Jardine.

The reconstruction of Pier one required:
The demolition of eight of the current  N

structures
The placing of 78 000 m N 3 of surface bed 
slabs
2 000 m of fencing N

26 mast lights, 30 m in height N

constructing stormwater drains up to 6 km  N

in length
The setting up of ccTV cameras N

setting up a refrigeration area that can feed  N

power to containers stacked to 3 m in height 
as a result of increasing demand and deadline 
pressure, Portnet requested operations to 
be accelerated on Pier one and to have the 
project fully completed by 1 september 2007. 
‘This entailed placing up to 700 m3 of concrete 
per day and working double shifts on the elec-
trical installation to meet the accelerated date,’ 
says Jardine.

With Pier one completed, Basil read also 
worked on the construction of a truck staging 
area and a car terminal in Durban harbour for 
Transnet. This project was due for completion 
by the end of March 2008. 

The truck staging consists of 120 000 m3 of 
premixed terrace that can accommodate 300 
trucks, while obtaining clearance to load at 
Durban container Terminal (DcT). once in op-
eration, this facility will alleviate the buildup of 



traffic on Bayhead and langeberg roads. This 
will result in greater efficiency with respect to 
the movement of containers in and out of DcT, 
as well as overall logistics of the operation.

The car terminal will involve the upgrading 

of three sheds to house approximately 1 500 
vehicles. These sheds are strategically placed 
on the quay side which is easily accessible for 
the loading and offloading of new cars. Basil 
read is now also involved in the reconstruction 

of Pier Two, which involves the same work 
specifications as Pier one.

CMA PUBLISHES LEAFLET ON 
CRB WALL CONSTRUCTION
The cMa (coNcreTe MaNUfacTUrers’ 
associaTioN) has published a step-by-step 
instruction leaflet on how to build concrete 
retaining block (crB) walls correctly. 

The two-sided leaflet is aimed at crB 
contractors and DiY people who would like to 
shore up or create space in gardens and other 
areas with retaining walls no higher than 1,2 m. 
The leaflet begins with the laying of founda-
tions, covering trenching and foundation ma-
terial. instructions are also given on laying the 
first course of blocks and subsequent layers.

six illustrations are included in the leaflet. 
These include a typical section through a crB 
wall, a closed-face configuration, an open-
faced configuration, the installation of a base 
layer, the installation of an additional layer, and 
a completed retaining wall.

cMa Director John cairns says crB walls 
provide an economical and attractive earth 
retaining system.

‘crB walls are becoming increasingly 
popular throughout the world, because of 
their relatively low cost and their ease and 
speed of construction. an ability to conform to 
any contour and their suitability to the growth 
of shrubs, plants and flowers are additional 
factors responsible for their widespread use. 

‘however, it is crucial that the correct 
design and design procedures are followed 
to ensure that walls provide many years of 
trouble-free service. all too often we hear of 
and witness cases where the correct proce-
dures have not been followed with the result 
that these walls are prone to structural failure 
during the rainy season.’

The leaflet also lists the cMa producer and 
contractor membership lists with telephone 
numbers.

cairns says walls higher than 1,2 m require 
an engineer’s design and on-site supervision, 
and a manual and audio visual on cD covering 
the construction of these structures is also 
available from the cMa at no charge.

The cMa promotes the proper installation 
of crB walls on an ongoing basis both through 
the material discussed above as well as 
through seminars, which it holds countrywide 
on a regular basis.
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SAICE’S BIANNUAL COUNCIL MEET-
INGS continue to unite its 8 000 members 
via their representatives. Council repre-
sentatives from the various SAICE units 
country-wide once again set precious 
time aside in April this year to meet at the 
Institution’s National Office in Midrand. 
After a day and a half of keen discussions 
and sharing of experience, the council 
meeting was rounded off by the Institution’s 
105th annual general meeting. 

At these two meetings the following 
awards and announcements were made:

An Honorary Fellowship was bestowed  N

on Dr Theo van Robbroeck (see box on 
page 87 for citation)
The Civil Engineering Magazine  N

2007 Award for the Most Supportive 
SAICE Division was awarded to the 
Railway and Harbour Engineering 
Division, with particular reference to 
Dorian Bilse and Chris Campbell for 
their sterling efforts in assisting the editor
Office-bearers for 2008 were ‘capped’ in  N

a brief but fun-filled ceremony. Included 
in the capping ceremony was newcomer 
Seetella Makhetha, who will join the 
team as Vice-President in 2009. Ali 
Naidu’s cap had a special tilt to it, of 
course, as he had been elected President-
Elect for 2009, which undoubtedly 

makes him the ultimate 2010 SAICE 
representative! 

Most council members agreed that getting 
together again had certainly been worth the 
time and effort, leaving them with enough 
food for thought and ideas to facilitate 
growth in SAICE. 

Review of April’s AGM and Council meeting

s a I C E  a N d  P R E O F E s s I O N a L  N E W s

1  The Presidency: Tom McKune, Werner 

Jerling, Johan de Koker (President), seetella 

Makhetha, elsabé Kearsley (President-

elect), chris campbell and ali Naidu
2  honorary fellow Dr Theo van 

robbroeck addressing the audience
3  seetella Makhetha, chair of the Membership 

committee and the man who urges members 

to ‘toi-toi for saice’, thereby demonstrating 

their ‘addiction’ to their professional home
4  The coveted magazine award

5  Johan de Koker (saice President 2008) 

congratulating Dr Theo van robbroeck on 

becoming saice’s 2008 honorary fellow
6  & 7  leading ladies – elsabé Kearsley 

chairing a group discussion at council … and 

allyson lawless passionately talking about 

the skills shortage in local government 
8  elsabé Kearsley (President-elect and chair 

of the editorial Panel), with chris campbell (left) 

and Dorian Bilse (right) of the saice railway and 

harbour engineering Division. This division was 

the winner of the civil engineering Magazine 2007 

award for the Most supportive saice Division

1

2

4

3
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tHEo P C VAn roBBroECK was born in Belgium in 1931. he completed his 
schooling at the scheppers institute in Mechelen, graduating summa cum 
laude. his family immigrated to south africa in 1952. Theo studied civil engi-
neering at the University of stellenbosch, where he graduated in 1956.

he started his career in water engineering with the Department of Water 
affairs, where he worked for a total of 32 years in the Divisions of construction, 
civil Design and Planning. he rose through the ranks, ending up as Deputy 
Director-general of the department, where he was responsible for the planning, 
design and construction of major water schemes all over south africa. his Water 
affairs career was interrupted by three years’ work with a firm of consulting engi-
neers, also on water resource projects, mainly in Namibia.

from 1991 until his retirement from the civil service, Theo was Director-
general of Public Works of the republic of south africa. after this, he worked 
part-time for another two years for sir alexander gibb and Partners of the UK.

he was also active in the south african institution of civil engineering, 
where he was chairman of the Water engineering Division, and where he 
received the Water engineering award in 1992. he rose to the position of Vice-
President of the institution, and no doubt would have made a distinguished 
President, but due to his promotion to Director-general of Public Works, he was 
not in a position to take up the Presidency. 

in a career which had several highlights, including an active role in the 
Tugela-Vaal pumped storage project, the undoubted crowning achievement 
has been his involvement in the lesotho highlands Water Project. The details 
and importance of this project are well known, but it may never have seen the 
light of day in its present form had it not been for Theo van robbroeck, whose 
contribution was not only in the technical field, but also in the sensitive arena of 
international politics and finance. he effectively played the role of midwife, as-
sisting in the smooth delivery of the mega-project, while soothing the troubled 
relationship between the estranged parents, south africa and lesotho, and 
keeping necessary but interfering godparents, such as the British government 
and the World Bank and their several advisors, in touch with the realities of 
southern africa – this in a period when south africa’s international status was 
sensitive, to put it mildly. The south african engineering community is particu-
larly indebted to Theo for persuading the political masters to give local consult-
ants and contractors an equitable share of the work, otherwise the project 
might well have been carried out entirely by overseas firms.

his work in lesotho and elsewhere led to an involvement with the 
international commission on large Dams (icolD) from the time south africa 
became a member of this organisation. he served as secretary and later as 
chairman of the south african National committee on large Dams (saNcolD). 
in 1994, he became President of icolD for a three-year term, coinciding with 
a concerted international anti-dam movement, which at the time was taken 
seriously by the inexperienced new south african government. The fact that 
good sense ultimately prevailed and the lesotho project and other major 
schemes, such as the Berg river Project, were able to go ahead is, we believe, 
greatly due to his leadership.

in recognition of his achievements during his career, the University of 
stellenbosch awarded him an honorary Doctorate in engineering. for the same 
reason, he was awarded the alfred lewis gold Medal by the Department of 
Water affairs.

in reviewing his distinguished career and huge contribution to the profes-
sion of civil engineering in southern africa, we, the south african institution of 
civil engineering, have no hesitation in bestowing an honorary fellowship on 
Theo van robbroeck. 

CITATION – HONORARY FELLOWSHIP 2008
THEO VAN ROBBROECK

7

5

6

8
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DO YOU REMEMBER the Y2K year 2000? 
The jitters caused by fears that the 

world could implode, due to information 
technology uncertainties, stampeded 
many people into hoarding supplies.

At the time SAICE was experiencing its 
own challenges. At the end of 1999 we said 
goodbye to Reinoud Boers who had been 
the SAICE magazine editor for what, in the 
journalistic world, could certainly be con-
sidered a record – 30 years in the hot seat!

Reinoud Boers saw three decades of 
SAICE growing from a ‘learned society’ 
in the historic sense of the word to a well-
rounded professional institution facing a 
new millennium.

It was five years into the so-called 
‘New South Africa’ and the headlines 
on the front page of the November/
December 1999 issue of Civil Engineering 
read as follows:

Molote City Resettlement Project N

The Delivery Tunnel North  N

Aardbewing in Turkye N

In that issue Reinoud Boers bid SAICE 
farewell, while Johan de Koker, in a letter 
to the editor, brought the financial plight 
of students to readers’ attention, passion-
ately urging them to contribute to student 

bursary schemes. Today, of course, Johan 
is our 2008 president.

But let us fast-forward – enters a 
new-look magazine in January 2000, with 
Sarie Moolman presiding. On page 3 of 
that issue we welcomed our new editor 
whose career background included SA 
Panorama, Butterworth Publishers and 
Unisa Press. 

Sarie’s first SAICE magazine unwit-
tingly became a ladies’ issue! Readers were 
not only introduced to a new lady editor, 
but on page 8 they also met SAICE’s first 
lady president, Allyson Lawless. Since her 
presidential year in 2000, Allyson has of 
course become a household name within 
the profession. 

By means of that first issue Sarie 
joined forces with SAICE to meet and 
embrace a new era and new challenges. 

And HOW she made it! 
Sarie quickly became part of the SAICE 

family, sharing clever jokes, and lifting 
spirits with good stories. She and I soon 
started our own distinctive e-mail short-
hand, which lasted the full eight and a half 
years that she served as our editor – she 
would mail me ‘HD’ (‘Hallo, Dawie’) and I 
would respond with ‘DS’ (‘Dagsê, Sarie’).

Over the years Sarie gradually 
changed the look and feel of the magazine 
and the journal, to the extent that in 
November last year Civil Engineering won 
the coveted 2007 PiCA Award for the best 
magazine in the category ‘Construction, 
Engineering and Related Industries’.

But alas, towards the end of March this 
year an unexpected e-mail from Sarie re-
minded me that all good things eventually 
come to an end. In that e-mail Sarie ex-
plained that she is a restless soul and that 
she needed to look at other pastures again. 
Although SAICE’s magazine had been her 
home for longer than any previous maga-
zine that she had been involved with, she 
felt that the time had come to move on.

Go well, Sarie! We will miss your 
fiercely independent soul, your unique 
outlook and your undaunting spirit. You 
took our magazine to new heights, and we 
thank you for that. 

GD (Groete, Dawie)

Dawie Botha  

Executive Director

PS:  We have a new editor – watch this 
space!

Fare you well, 
Sarie Moolman!

1  sarie signing off her final issue 

of Civil Engineering, July 2008
2  sarie with team members soekie van der 

Westhuyzen and Johann seidel of Marketing 

support services in Pretoria

1

2
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6   It was difficult to interpret the monthly income, since the 
question was not asked in terms of total packages, gross/
net packages, etc. However, from the information received 
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Results of SAICE magazine survey

Percentage of total 
above a certain age

Remarks

Above 60 23 %
Almost a quarter of the 
members were about to retire

Above 50 47 %
Almost 50 % of civil engineers 
were above 50 years of age

Above 40 60 %

Above 35 70 %

Youth (below 35) = 30 % Above 30 84 %

19 to 30 16 %

IN APRIL 2007, 6 927 members of SAICE were requested to 
take part in a reader survey on Civil Engineering, the SAICE 
magazine. A total of 367 questionnaires were received, which 
amounted to a response of 5,3 %.

The Editorial Panel required information on the success (in 
various categories) of the magazine, hence the survey. Only SAICE 
members could take part, that is, mainly engineers (see figure 2) 
from mainly the private sector (see figure 3). Although the focus 
was on information about the magazine, other valuable data were 
also collected.

1   age distribution

61–65
7 %

66–70
5 %

70+
4 %

Retired
7 %

19–22
1 % 23–25

5 %

26–30
10 %

31–35
14 %

36–40
10 %

41–50
13 %

51–60
24 %

Technologist
12 %

Technician
8 %

Engineering student
2 %

Degree
78 %

2   Technical categories

2   The total for technologists and technicians was only 20 %. There 
is a need to address this imbalance in the technical categories

3   The SAICE members were mainly from consulting firms; 
some 10 % were from government. Since most private/con-
sulting companies pay their employees’ SAICE membership 
and government employees are paying for themselves, this 
statistic may have been skewed

4   This response was directly related to economic activity in the 
different provinces, particularly Gauteng with Gautrain, huge 
developments in housing, etc. Most companies have their 
head offices in Gauteng, but are undertaking projects all over 
the country and in the rest of Africa

5   A reasonable reflection of the various engineering 
components 

Unemployed
0 %

Tertiary
institution

2 %

Consulting �rm
62 %

Other 
(manufacturing,

materials, authors,
oil, etc)

7 %

Mediation and arbitration
0 %

Retired
7 % Local government

3 %

National 
government

2 %

Provincial government
2 %

Parastatal
3 %

NGO
1 %

Not-for-gain 
institution

1 %

Construction
 �rm
10 %

3   Types of industry

North-West
2 %

Rest of Africa
5 % Western Cape

20 %

Eastern Cape
10 %

Northern Cape
1 %

Free State
3 %

KwaZulu-Natal
17 %Mpumalanga

4 %

Limpopo
2 %

Gauteng
36 %

4  area



it is clear that engineers as young as 31 fall in the top salary 
bracket (maybe the brackets were not that well defined). This 
may related to the shortage in engineering skills. Surprisingly, 
almost 50 % of young engineers (below 25) received less than 
R10 000 per month (these may have included students). Most 
engineers received a reasonable income, however

7   There was an overwhelmingly positive response to this 
question!

8   The content was perceived as relevant to particular jobs and 
to the civil engineering profession in general 
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6   monthly income distribution
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7   magazine appearance



9   A high percentage of members read most of the magazine (36 %), 
which is amazing in our time-deprived lives. Another 52 % read 
selected articles. Very few do not read the magazine at all 

10   The following articles were most read: engineering projects, 
professional news and history and heritage. Less popular 
articles were those in other languages (this also related to the 
language profile of the members) and book reviews 

11   Most members are English speaking. Even though 35 % of the 
members are Afrikaans speaking, most members preferred 
the magazine and their correspondence in English – a clear 
indication that English has become the business language of 
preference 
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date Event and CPd validation number Presenters/venue Contact details

6–7 October – Polokwane
13–14 October – Port Elizabeth
11–12 November – Gauteng
24–25 November – Gauteng 

Business Finances for Built 
Environmental Professionals
SAICEfin06/00004/08

Wolf Weidemann
Dawn Hermanus
dhermanus@saice.org.za

8–9 September – TBA
Engineering and Construction 
Short Contract
SAICEcon08/00311/11

Chris Wentzel
Cindy
cindy@tcq.co.za

8–9 October – Polokwane
15–16 October – Port Elizabeth
6–7 November – Gauteng

Handling Projects in a Consulting 
Engineer’s Practice
SAICEproj06/00003/08

Wolf Weidemann
Dawn Hermanus
dhermanus@saice.org.za

10–15 August – Durban 
6–13 September – Bedfordview
8–14 November – Bedfordview
6–12 December – Bedfordview

The Application of Finite Element 
Method in Pratice
SAICEstr06/00018/08

Roland Prukl
Dawn Hermanus
dhermanus@saice.org.za

12–14 August – Witbank
17–19 September – TBA
6–8 October – Midrand
4–6 November – Heidelberg
2–4 December – TBA 

Engineering and Construction Contract
SAICEcon07/00201/09

Chris Wentzel
Cindy
cindy@tcq.co.za

4–5 August – Gauteng
Soil Stabilisation
SAICEtr06/00024/08

J Coetzee Sarfuse1@acenet.co.za

5 August – Midrand
12 August – Cape Town 
14 August – Durban 

Water Law of South Africa 
SAICEwat06/00073/09

Hubert Thompson
dhermanus@saice.org.za 
and 
cpd.sharon@saice.org.za

18–20 August – Port Elizabeth
Environmental Management for the 
Roads

S Ballot
SARF
sarfuse1@acenet.co.za

26–27 August – Polokwane
Technical Report Writing 
SAICEbus06/00014/08

Les Wiggill Sharon Mugeri
cpd.sharon@saice.org.za

24–26 September – Langebaan
SAICE Transportation Division 
Quadrennial

Carla de Jager
Carla de Jager
info@carlamani.co.za

27–31 October – Gauteng
Tailings Course 2008
SAICEot07/00232/10

Beric Robinson bericr@fraseralexander.co.za

24–26 November – Cape Town
2nd International Conference on 
Concrete Repair, Rehabilitation and 
Retrofitting

www.civil.uct.ac.za/iccrrr
iccrrr@eng.uct.ac.za
+27-21-689-7471

For more information on courses, venues and course outlines please visit http://www.civils.org.za/courses.html or contact cpd.sharon@saice.org.za

Diarise this!

12   This is a strong marketing point for SAICE and for engi-
neering in general. Most members distribute their copies to 
as many as three other people – increasing our magazine’s 
target market to a possible 20 000

Compiled by Hermien Pieterse
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11   Language use 12   How many other people read your copy?




