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testing, and learnt to use the Dynamic
Cone Penotrometer.

This rehabilitation project was com-
pleted in February 2006 and the results
are still evident in that these roads now
only need routine maintenance.

R28 - R559 intersection
The concrete block surface of the busy
intersection along the R28 through
Randfontein and the R559 towards the
rapidly growing industrial area had
been damaged beyond repair and the
Concrete Manufacturers Association
(CMA) offered new blocks that would
be resistant to the heavy loads and reg-
ular spillage from trucks transporting
concrete material through the intersec-
tion. This project was also completed in
February 2006.

The student assigned to this
project assisted with the survey of
the intersection and mapping this for
calculation of quantities, as well as
searching for the existing drainage.
This map was very useful in obtaining
wayleave from Gautrans and indicating
the accommodation of traffic on the
busy intersection. While searching
for existing drainage, the student and
the contractor discovered a decades
old drainage system, which was then
extended to alleviate the continual
ponding of water.

Design-build mode of delivery
During 2007 and 2008 pavement rehabili-
tation of primary and secondary roads in
the Randfontein area took place for the
first time in many years. This contributed
immensely to preserving well built pave-
ments. However, a number of pavements
that had been damaged beyond repair had
to be rebuilt.

The lack of capacity in the
Directorate Infrastructure was over-

come successfully by using the design-
build mode of delivery. As information
had to be compiled in record time for
the tendering process, the students

on this project all became involved in
assisting the local maintenance team
with the sampling and testing of pave-
ment materials. Each person played

an important part in this process of
delivering on time and the level of
excitement among all those involved
was quite tangible. At the same time

a number of students who had been
mentored in traffic counting, neatly re-
corded time slots and different classes
of traffic from 7 am until 6 pm over a
number of cold winter days.

The consultants used the latest
technology for rehabilitation, such as
rut resistant asphalt and deep in situ
recycling. During this operation officials
from the local authority were not only
exposed to the latest technology, but
also attended a workshop at Gautrans
for the first time where they met with
road specialists, as well as with their
counterparts in the Metros.

One of the students, Joseph Rakobo
who had graduated in the meantime,
continued on the project, writing
minutes, studying the SAICE Practice
Manuals, and familiarizing himself
with other duties, such as the issuing
of handover/completion certificates,
checking payment certificates and ap-
plying specification in some instances.

Conclusion

The ENERGYS approach is one of the
win-win solutions offered by SAICE

to alleviate the skills crisis in South
Africa. One after the other these ‘smaller
projects’ are contributing significantly

to making the world we live in a better
place.

o




R28 — R559 intersection

9) Very busy R28 — R559 intersection,
Randfontein

@ Replacing failed concrete blocks at the
R28 — R559 intersection with latest technology
concrete blocks donated by the CMA, whilst

accommodating heavy traffic

Q) Remnants of a drainage system that is at
least 50 years old. Note the neat drywall
construction and the corrugated iron that acted
as roof to the concrete channel. The existing
draining channels were cleaned out by water
injection, checked for stability and re-used in the
layout of the rehabilitated intersection.

Design-build mode of delivery

@ Lazaar Avenue, Randfontein, before
rehabilitation. Note unstable asphalt

QJ Lazaar Avenue, Randfontein, after
modification and compaction

@J Sampling of in situ pavement material

for testing (student Joseph Rakobo at left has
since completed his studies)

@ to @ During the rehabilitation of
Tambotie Street, Randforntein, students

were exposed to in situ recycling and also
learnt about chemical modification for
strengthening

@) During the rehabilitation of Randfontein’s
well-known Mill intersection students were
introduced to advanced technology when
unstable asphalt was replaced by rut resistant
asphaltmix O



Awards Luncheon

(1)
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THE SAICE TRANSPORTATION
Division held its annual awards luncheon
on 18 April 2008 at the Blue Valley Golf
Estate in Midrand. Apart from providing
valuable networking opportunities, this
event also offered occasion to recognise
and reward achievements in the transpor-
tation engineering fraternity.

The Chairman’s Award went to
Dr John Sampson for his outstanding
service to the transportation engi-
neering profession over the last 36 years.
John is currently Chairperson of the
Board of Directors of the Road Traffic
Management Corporation, Provincial
Roads Expert for Gauteng Transport
Management Authority, Managing
Director of Transportation and Traffic
Technology Africa, and a Director of
Jeffares and Green. Other positions that
John held in his career include Deputy
City Engineer of Johannesburg, Professor
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at the University of Pretoria, General
Manager (Housing) of FHA Homes,
President of the South African Road
Federation, and Chairman of the SAICE
Transportation Division. He has also
contributed to and co-authored publica-
tions such as the SADC Road Traffic Signs
Manual, National Guidelines for Road
Access Management in South Africa,
Route Marking in South Africa, the
Gauteng Roundabouts Design Manual,
the Gauteng Transport Study GTS
2000, Municipal Engineering Services
Contributions Policy, and a Policy for
Traffic Impact Assessments. His PhD
thesis on Warrants for Traffic Signals is
now an industry standard. (See opposite
page for an edited version of Dr Sampson’s
acceptance speech. Ed.)

Three other awards were also made.

Dr Bridget Ssamula from the
University of Pretoria and Eben de Vos of

QJ Dr John Sampson receiving the Chairman’s
Award from Sundran Naicker, chairman of the
SAICE Transportation Division

Q} and QJ Dr Bridget Ssamula and Eben de Vos
receiving their awards from Prof Christo Bester,
treasurer of the SAICE Transportation Division
and chairperson of the Department of Civil
Engineering at the University of Stellenbosch

the University of Stellenbosch received
book prizes for the best post-graduate
students in transportation engineering in
the Department of Transport’s Northern
and Southern Transportation Centres of
Development respectively.

The best paper award went to au-
thors P J Strauss, B D Perrie, L du Plessis
and D Rossmann for their paper titled
Accelerated pavement testing of load
transfer through aggregate interlock and
the influence of crack width and aggregate
type — a case study. O




SAICE Transportation Division Chairman’s Award 2007
for outstanding service to the
transportation engineering profession

TRAFFIC AND TRANSPORTATION
engineering is the newest branch of

civil engineering and it has taken some
time to be truly accepted as a legitimate
contributor to the civil engineering pro-
fession. The first traffic engineer in South
Africa was Saville Dorfman, the Chief
Traffic Officer of Johannesburg, who
studied at Ohio State University, USA, in
the 1960s.

At that time, responsibility for inter-
section design and all traffic control, in-
cluding road signs and markings, rested
with the traffic department (in many
towns and cities in South Africa it still
does) and the design engineers had to
get a stamp of approval from the traffic
department before they could implement
their scheme.

The first Road Traffic Signs Manual
(RSTM) was prepared by the Cape
Provincial Roads Department on behalf
of the five provinces and was produced in
1970. The manual was about 2 cm thick

— a little smaller than the four-volume,
14-file-thick SADC RTSM which will
line a full shelf in most of your bookcases
today!

Later versions were produced by the
CSRA/CUTA sub-committee. CSRA was
the Committee of State Road Authorities
and CUTA the Committee of Urban
Transport Authorities. SAICE was also
invited to become a full-time member of
the Committee.

Today responsibility for producing
national guidelines rests with COTO, or
the Committee of Transport Officials,
which was formerly COLTO, the
Committee of Land Transport Officials.
COTO is a sub-committee of MINCOM,
the Ministers’ Committee, which retains
ultimate accountability.

The major changes in the RTSM over
the years have been:

the change in the colour of signs to
ensure international conformity
the removal of virtually all wording

on signs to overcome the multiple lan-

guage problem

the introduction of signs to deal with

multi-lane situations
Other documents that are the re-
sponsibility of COTO are Highway
Design Manuals, Route Marking and
Numbering, and the National Guidelines
for Road Access Management in South
Africa (RAM).

It is a big disappointment to me that
the draft RAM document has not yet
been approved by COTO, apparently for
the simple reason that COTO has not
reached this item on its agenda. Why it is
important is that RAM provides the only
comprehensive solution to the two most
critical issues in road management today,
namely congestion and safety.

How does it do this? By forcing the
planners and design engineers to choose
what the road’s true function is. The pri-
mary function of a road can be only one
of two things — to provide mobility or to
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On activity roads, provision

is made for access and all the
activities associated with access,
such as pedestrian movements,
public transport stops, loading,
parking and turning into
driveways. Hence activity streets
must provide for slow-moving,
short-distance traffic, traffic
calming, sidewalks with regular
pedestrian crossings and even for
children playing in the street

provide for activities, including access.
Mobility roads provide for large volumes
of traffic moving at relatively high speeds
over longish distances. On the public
transport side, these are represented by
BRT routes.

On mobility roads, access is restricted
to intersections at spacings of 600 m or
longer, and physical separation of turning
and pedestrian movements is required.
Mobility roads provide the backbone of a
city’s and country’s economic growth, and
the effect of not managing these roads is
literally a strangling of entire regions or
CBDs.

On activity roads, provision is made
for access and all the activities associated
with access, such as pedestrian move-
ments, public transport stops, loading,
parking and turning into driveways.
Hence activity streets must provide for
slow-moving, short-distance traffic,
traffic calming, sidewalks with regular
pedestrian crossings and even for chil-
dren playing in the street.

The two functions can never be mixed.

At a recent Make Roads Safe Con-
ference in Uganda, the representa-
tive from iRAP (International Road
Assessment Programme) said there are
only two truly safe roads. The first is
when vehicles are restricted to moving at
30 km/h or less (local activity street), and
the second is where all the vehicles move
in the same direction at the same speed
and are physically separated from con-
flicting vehicle and pedestrian movements
(freeway). The problem lies with roads
that operate between these two.

This is the principle of RAM. You
cannot mix mobility and access. If you
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try, which most cities in South Africa
still do, you destroy both. You disrupt
mobility, create congestion and provide
a highly unsafe environment for both
vehicles and pedestrians.

Two other major initiatives taking
place at the moment are the Policy for
Engineering Services Contributions
and the Policy for Traffic Impact
Assessments. The first provides probably
the only sustainable source of funding
for new road construction and the
second the criteria for allowing develop-
ments to proceed in an orderly manner.

Now let me move on to the Road
Traffic Management Corporation
(RTMC). The prime function of the
RTMC is to improve traffic safety in the
country. To do this, the RTMC has been
given the coordination and facilitation
roles to ensure the following:

Law enforcement, including training
and supporting provincial and mu-
nicipal traffic officer functions
Driver licensing and training (learner,
driver and renewal of licences)
Vehicle licensing (testing, overload
control, standards, annual renewal)
Public education and communications
(children and adults)
Traffic information (NaT1IS)
Administrative Adjudication of Road
Traffic Offences (AARTO) — the points
demerit system
Crash investigations
Road safety audits (SARSM)
As you can see, I have been dealing with
an eclectic mix of planning and traffic
engineering developments, but I will now
turn to what to some is a confusing mix
of voluntary organisations.

The South African Institution of
Civil Engineering (SAICE) is a learned
society set up to further the interests of
civil engineering as a profession. SAICE
is involved in schools and universities
education standards, dealing with short-
ages of trained engineers and continuing
professional development, in other words
doing everything possible to promote
and foster individual civil engineers
and technicians, regardless of their em-
ployers.

The Engineering Council of South
Africa (ECSA) provides professional reg-
istration in terms of the Act.

SAICE’s Transportation Engineering
Division and the Institute of Transport
Engineers (ITE) represent the interests of
civil engineers with a specific interest or

employment in transport-related issues.

The South African Academy of
Engineering (SAAE) provides a platform
for the top thinkers and influential
people in all branches of the engineering
profession and advises government.

The South African Association of
Consulting Engineers (SAACE) deals
with the business interests of member
firms, including fees, tenders, contracts,
financial management and client liaison
for all branches of engineering. (SAACE
has subsequently changed its name to
CESA, i.e. Consulting Engineers South
Africa. Ed.)

The South African Federation of Civil
Engineering Contractors (SAFCEC) is
the sister organisation to SAACE (now
CESA).

The South African Road Federation
(SARF) promotes safe, properly main-
tained and appropriate roads on behalf
of the broader roads industry. Members
include fuel suppliers, tyre and vehicle
manufacturers, contractors, consultants,
government agencies, researchers, traffic
officers, etc. It is the mouthpiece of the
roads industry.

The Road Freight Association (RFA)
and the South African Bus Operators’
Association (SABOA) represent specifi-
cally the interests of truckers and freight
hauliers/bus operators.

The Chartered Institute of Logistics
and Transport South Africa (CILTSA)
deals with the logistics and economics
of transport, often concentrating on the
movement of goods and freight handling,
but also the movement of people.

The South African Society of
Intelligent Transport Systems (SASITS)
is concerned with all intelligent trans-
port systems, which could be traffic
signals, in-vehicle information, traffic
monitoring, smart cards, electronic toll
collection, etc.

The Automobile Association (AA)
takes care of the cost, safety and conven-
ience of individual motorists, offering
maps and tourist support, as well as
vehicle rescue and insurance.

In conclusion, the transportation and
traffic engineering profession has come a
long way in the 40 years of its existence
and has had a major influence on the
economic and social development of this
country. I am privileged to have been a
part of it and am sincerely grateful to
SAICE for recognising my small role. I
thank you for this Award. O



Graham Ross
grahamross@telkomsa.net

The earliest South African
road bridges outside of a town

ROAD BRIDGES ARE things which are
useful when one has to take a road over a
river, or a railway line, or another road, or
where circumstances make it more eco-
nomical than building a fill. Although I did
spend time in the Cape Provincial Roads
bridge design office, this aspect of civil engi-
neering never excited me.

I have, however, got rather wrapped
up in the historical side of road building
in our country, especially in the Cape, and
inevitably various river bridges became
important milestones (as it were) along
the way. For just as our mountain ranges
presented barriers which required the
padmalkers (road makers) to locate, design
and construct mountain passes to open up
the country ‘on the other side’, so rivers pre-
sented obstacles which had to be overcome,
for similar reasons.

To cross a river the original pathfinder
first looked for a place suitable for use as a
ford or drift. Sometimes he was lucky and
found a levellish shelf of rock, long enough
to spread the waters shallowly, and with
reasonable approaches on either bank. But
most times he was not so lucky, and had
to make do with a softer river bed, and ap-
proaches which would delight the present-
day off-road adventurer with his 4 x 4 and
winch!

The softer river bed could be accepted
provided it did not get too soft. Should this
happen, our forefathers would first of all
look for another crossing point, for it is well
documented that the early travellers and
transport riders were not at all keen on ac-
tually doing something themselves to im-
prove a road. Thus we find many instances
where the original wheel tracks got rather
deep or rocky, and rather than repair them
the travellers opened a new track along-
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» John Beinbrecht’s 1820 bridge over the Riviersonderend (SA Archives)

side the original one. This is, for example,
well illustrated in Johannes Schumacher’s
painting ‘Hottentots Holland Kloof in 1776’
(reproduced in The romance of Cape moun-
tain passes, p 15), wherein a multiplicity of
parallel tracks is clearly depicted.

However, sometimes no suitable
crossing point could be found in that
vicinity, and then the thwarted traveller
would be forced to attempt to harden the
bed of the drift with branches or logs or
stones — or with a combination of these.

At a later stage, when road builders were
appointed, crossings were sometimes
raised slightly and on occasion provided
with culverts to carry low flows below the
roadway (we do this to this day!), and their
beds were hardened by the systematic and
planned provision of a stone roadway. Thus
we find Thomas Bain building what he
reported as being ‘a stone waterway’, con-
sisting of stones large and heavy enough to
avoid being washed away, across the Knysna
River, near Eastford, in 1862 (present day
photograph in Pat Storrar’s A colossus of

roads, p 47). This worked well but, as might
have been expected, there was a minority of
ungrateful travellers who complained about
the bumpiness of the crossing — one cannot
please everyone all the time!

All this did not help during periods
when a river was in flood, with the result
that travellers were forced to wait, some-
times for weeks, for the river to subside
before they could cross.

Which is where the bridges came in.

Oudebrug

The first bridge outside a town is said

to be that over the Palmiet River on the
Groenlands plateau between present day
Sir Lowry’s Pass and Houw Hoek Pass, past
Grabouw. Here, although the river could

be crossed quite happily during most of the
year, travellers could be delayed at the drift,
in the rainy season, until the water level fell
sufficiently for them to cross. That intrepid
explorer, Sir John Barrow (1801), who was
there in 1798, wrote “for eight months of the
year it scarcely contains a drop of water, but
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is mostly impassable the other four.”

Opinions differed as to what was a
fordable depth of water. Impatient travel-
lers who did not wait long enough for the
river to subside far enough were in danger
of coming to grief, as happened in 1799 to
Assistant Surgeon Patrick of the 8th Light
Dragoons, who felt that the river had gone
down far enough for him to cross on his
horse, but was most unfortunately swept
away. Both he and his horse were drowned
(Barrow, 1801).

By 1801 Semple (1968:127) crossed over
the flooded river in “a flat-bottomed boat,
with two upright beams, through which a
rope was reeved, which passed across the
river, and was made fast on each side. We
put our saddles into the boat and, taking
our seats, were pulled across by means of
the rope, each one holding the horse by his
reins.” He further comments, “This being
our first swimming adventure, we were
greatly pleased when we found ourselves
safe on the other side.” Indeed.

After much wrangling, it was decided to
build a bridge. This was a big decision, not
only for the local crossing, but also because
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this would be the first bridge outside a town.

What sort of bridge was this?
Dr Edmund Burrows, in his Overberg
odyssey says (1994: 28) that no picture is
known to exist of the bridge. If you go to
the Cape Archives they will, in their usual
helpful way, dig out a picture marked as
being of this bridge, showing a wooden
bridge on wooden piers. But Lieutenant
James Ewart (1970:56, 61), on furlough in
the Cape, writes that “in the latter end of
1811... we crossed the Palmiete river by a
newly erected wooden bridge supported on
stone buttresses.” Then, also, the Rev Bishop
Christian Ignatius Latrobe (1969:292), who
passed that way on 4 June 1816, left a fairly
comprehensive description: “We passed
over the bridge, which is of wood and the
only bridge in the whole South Africa. It
rests upon stone piers... To prevent the
woodwork from being washed off the piers
in great floods, the timbers are fastened to
them by strong chains, on the side of the
water’s descent. The bridge is furnished
with railings, and on the floor-planks, the
thick spungy stalks of the palmite-plant are
laid in abundance, partly to afford an easy

passage for the bullocks’ feet, and partly
to deaden the sound of the wood by which
they are apt to be frightened.” So it looks
pretty definite that the piers were of stone,
and as if Ted Burrows was correct in saying
that there is no known existing picture of
this bridge, which came to be called the
Oudebrug when a new bridge was con-
structed. (I shall be very pleased if someone
proves me wrong by producing a picture of
this, the first bridge outside a town!)

Incidentally, Latrobe’s statement that
this was “the only bridge in the whole
South Africa” is a slight exaggeration if
one includes bridges within towns. Just as
one example, the urban Westerford Bridge
in Newlands, a stone bridge, was built by
Thibault circa 1800.

This Oudebrug was built in 1811.

As a matter of interest, a second wooden
bridge, 110 m long on wooden piles, was
built over this river in 1852 by the Central
Road Board, about two kilometres upstream
of the Oudebrug, probably the one pictured
in the Archives (Burman, 1970:91; 1973:16).
This is where the outspan was situated, and
is where the town of Grabouw now stands.




1928 saw the first concrete road bridge on
the Grabouw main road (Johnston & Stuart-
Findlay, 2005:112), and in 1958 a massive
concrete bridge of six 50 ft spans was built
to carry the then new national road high
over the Palmiet River (PRE’s 1958/59
Report).

The Oudebrug disappeared long ago.

Beinbrecht Bridge

A bridge which has not disappeared

is the Beinbrecht Bridge over the
Riviersonderend at the Baviaanskloof
Mission Station, renamed Genadendal in
1806 (north of Caledon). This was built
under the direction of local missionary
John Beinbrecht, between 1818 and 1820.

The bridge originally consisted of five
quite substantial stone piers, about 3,5 x
1,5 m, and six metres apart, plus approach
spans on either bank, with a wooden
superstructure. It was a colossal project
to be undertaken by a private citizen at
that time, and accordingly “was spoken
of with astonishment from Cape Town to
Grahamstown” (Burrows, 1994:75,76) —
which means just about everywhere in the
Colony (painting of original bridge: p 80 in
Burman’s Waters of the Western Cape).

Originally the bridge was intended
for the use of pedestrians and equestrians
only, and was undoubtedly greatly ap-
preciated by pedestrians particularly as,
when Bishop Latrobe forded the river
during the dry season in January 1816,
he recorded that the water reached to
the middle bodies of his oxen. The river
can be easily, if damply, forded most of
the year, but during mid-winter the run-
off can make crossing impossible. It is
therefore not astonishing to find that the
‘pedestrian bridge’ was also used by ox
wagons on occasion — presumably when
John was not looking.

Two years after completion a flood car-
ried away the deck, but the piers were un-
damaged. So they raised the existing piers
by two metres, added an extra pier on either
side, and provided a more substantial deck.
In 1881 the new pier on the left bank was
washed away, and was only replaced in 1912,
six years after the Divisional Council had
taken over responsibility for the bridge. At
the same time the wooden deck, which had
been damaged and repaired intermittently
over the intervening years, was replaced by
a steel deck (J J Oberholster, 1972:105).

Although it was replaced as the of-
ficial crossing over the Zonderend River by
an adjacent two lane reinforced concrete

structure with eight 13,35 m spans in 1989,
the Beinbrecht Bridge, opened in 1821,
lengthened, strengthened and now provided
with a concrete deck, still exists and can be
crossed today should you so desire (PGWC
Structure B5506 Inventory Detail Report;
Pers com: Dr Isaac Balie, Genadendal
Museum, 2006-11-22).

JanJoubertsgat Bridge

A third rural road bridge which deserves
mention is the Jan Joubertsgat Bridge, on
the Franschhoek pass. This section of the
Franschhoek pass has an intriguing, and

sometimes incorrectly reported, history.

Originally it was one of the many passes
named Die Olifants Pad, and travellers bat-
tled up the steep tracks which animals, es-
pecially elephant, had made in their annual
migrations. Obviously no bridge yet.

The first constructed road was by a
local farmer, S J Cats, who in 1819 built a
sort of pass road, along a line chosen by
the local surveyor W F Hertzog. Mr Cats
is maligned as having built the pass so
steeply that it could not be traversed by
a fully laden wagon, which I have always
thought to be grossly unfair seeing that
the line had been chosen by Mr Hertzog!
Be that as it may, when he came to the Jan
Joubertsgat ravine he took his road steeply
down from the pass summit to the floor
of the valley to avoid having to bridge the
ravine. Still no bridge.

Next came Major William Cuthbert
Holloway of the Royal Engineers, who built
the first engineered pass in the country, on
anew line. In 1824 he avoided the steep de-
scent at Jan Joubertsgat by building a bridge
over the ravine, with a single span deck of
local timber on stone abutments. He was
thus able to follow a more gradual descent,
much to the approval of the local transpor-
tryers. At last a single span wooden bridge.

Ten years or so later Holloway’s soft-
wood bridge deck was rotting, and Major
Charles Cornwallis Michell, Surveyor-
General, Superintendent of Works and
Civil Engineer to the Colony decided that,
rather than having regularly to replace a
rotting wooden deck, the bridge should be
converted into a stone arch structure by
chopping the tops off the existing stone
abutments and using them as springing
points for his arch. This was duly done in
1834, giving us a stone arch bridge with
a single span of 5,56 m. Michell’s was the
first rural stone arch bridge in the country
(photographs of the bridge: Burman,
1963a:34; Van Renssen, 1996).

Now things got a bit confused. The
replacement of the Jan Joubertsgat Bridge
was one of many minor items which
Michell directed, and it got little promi-
nence, with the result that most writers
credited the arch bridge to Holloway.

In fact, the official proclamation of the
stone arch bridge as a historical monu-
ment gives the construction date as 1823,
and claims that the bridge is the oldest
remaining bridge in the country (J |
Oberholster, 1972:84). I also credited
Holloway with its construction in The
romance of Cape mountain passes! The
true status of the bridge came to light in
2006 when Gordon Richings published
the results of his many years of research
in The life and work of Charles Michell
(p 140).

In 1933 Holloway’s pass was upgraded,
and the Jan Joubertsgat Bridge was wid-
ened to cater for the improved geometric
standards of that time. Michell’s stone arch
bridge still continues to carry all the traffic
passing that way.

Keur River Bridge

The stone arch bridge over the Keur River
in Montagu Pass, behind George, also de-
signed by Michell, was opened on 8 January
1848. Although a proclaimed national
monument, this rather attractive 9 m span
bridge has received very little attention by
writers, possibly because it was generally in-
cluded as a minor bit of the famed Montagu
Pass construction, which has of course been
written up in considerable detail. The Keur
River Bridge is (probably!!) the oldest unal-
tered stone arch bridge, outside of a town,
which is still in use.

So what have we got?

It appears that:
The earliest rural road bridge was the
Palmiet River Oudebrug, built in 1811
The oldest rural road bridge still in exist-
ence is the Beinbrecht Bridge, built 1818
to 1820
The oldest rural road bridge still in
regular, daily use, and the earliest stone
arch bridge, is the Jan Joubertsgat Bridge,
built in 1834
The oldest unaltered rural road bridge,
still in regular use, is the Keur River stone
arch bridge in Montagu Pass

At least, I think that’s right! [
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Continued from page 22

PROVISION OF BACKUP BATTERIES
(CHARGED WHEN THE POWER IS ON)
To keep traffic signals operational when
there is load shedding or a general power
failure, a battery backup or Uninterrupted
Power Supply (UPS) can be provided
at each traffic signal. The batteries are
charged with the normal electricity supply
when it is on, and the batteries are used
only when the supply is down.
The components of a battery backup

system are:

batteries

regulator

inverter

Batteries

To provide a six-hour backup at 20 A/h,
the batteries must be able to deliver

120 A. This can be achieved using three
batteries.

Regulator

A regulator must be chosen according to
maximum recharge current required.
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Inverter
An inverter similar to that used for the
solar power alternative must be used.

Battery backup costs
Table 6 summarises the estimated cost
of the backup battery described above.
The price excludes cabling costs and
VAT. If we assume that the enclosure
for the batteries to protect them against
theft will cost a further R10 000 per
intersection, this brings the total cost to
about R20 000.

CONCLUSION

A politician made the statement,
“Traffic signals are real power guzzlers”,
but this article has shown that this

statement is incorrect.

We have also shown that if a ben-
efit/cost analysis is done, solar-powered
traffic signals are not a solution in most
cases.

The strategy we propose to address
electricity interruptions at intersections
is:

Remove or do not install unwarranted
traffic signals.

Install LED lamps — this will provide
an energy saving of approximately
6,72 MW.

Starting at critical intersections, in-
stall battery backup of up to six hours.
Finally, solar-powered sites can be
installed at remote sites, typically at
interchanges. [

Table 6 Cost of battery backup alone

102Ah Deep-cell Battery 3 R 2 000,00 R 6 000,00
Inverter 1 R 2 000,00 R 2 000,00
Regulator 1 R500,00 R 500,00
Other 1 R 1 600,00 R 1 600,00
kTOTAL R 10 100,00 )




The Vukuzakhe Development Programme
of the KZN Department of Transport

AN ONGOING INITIATIVE of

the KwaZulu-Natal Department of
Transport is the social equity and black
economic empowerment initiative,
“Vukuzakhe’. According to Dheven Pillay
of Makhaotse, Narasimulu & Associates
(MNA), Vukuzakhe is a programme that
focuses on wealth and job creation in
communities that have been most disad-
vantaged historically. The initiative was
piloted after 1994 as part of the Roads for
Rural Development Programme and has
resulted in more than 1 000 contracts
being awarded annually to emerging
contractors.

Dheven is a ‘hands-on’ civil engineer
who spends a considerable amount of
his time project managing and designing
roads and storm water projects, while
also engaging in mentoring initiatives
that support emerging contractors.

The Vukuzakhe Emerging Contractors
Development Programme, requested
by the KwaZulu-Natal Department of
Transport, is therefore an initiative that
lies close to his heart.

This programme is a multiple-staged
advancement programme which facilitates
the growth and development of small
businesses. Each stage of advancement is
characterised by higher levels of risk to
the contractor and the removal of sup-
port mechanisms by the Department. The
staged advancement programme is also
designed to effectively remove barriers that
prevent the full participation of emerging
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contractors in the road construction
industry. Contracts are awarded only to
contractors who are on the Department’s
database and are awarded against set, ne-
gotiated or competitive rates.

MNA has been involved in one of the
projects targeted under the Vukuzakhe
programme, namely the upgrading of the
P52 roads, in a consortium with Eyethu
Engineers. Quality output was ensured by
detailing all designs with the help of the
infrastructure design software package,
Civil Designer.

This project started in 2006 and
required the surfacing and realignment
of 28 km of road. Various contractors
were commissioned to handle certain
aspects of the project. This gave the larger

QJ and Q} Upgrading of P52 roads in rural KwaZu-
Natal under the Vukuzakhe programme

Q} Dheven Pillay — Makhaotse, Narasimulu & Associates

contractors, who handled the bulk earth-
works, opportunities for job creation, but
also allowed smaller contractors, who
handled the side drains or gabions, to
benefit.

“Government initiatives seem to be
moving more in the direction of road up-
grading and the creation of formal roads
in rural and township areas. This presents
various opportunities for community
involvement by which social issues are ad-
dressed. It is only when one interacts with
the various PLC committees that one
gains a true understanding of the harsh
conditions that people live under,” notes
MNA’s Dheven.

The road, which previously had a
design speed of 60 km/h, has since been
upgraded to an 80 km/h design speed.

The feedback from site meetings has also
revealed that the upgrade is contributing
positively to communities. According to
Dheven, MNA is committed to the future
of the civil engineering profession and con-
siders the imparting of knowledge under
upliftment initiatives like “Vukuzakhe’ an
important investment. [

» INFO

Yolanda Desai
021701 1850

yolanda@knowbase.co.za



A full complement of TOSAS products

TOSAS (PTY) LTD, a Sasol-affiliated
company, is recognised as one of the
largest and most trusted local manufac-
turers, suppliers and appliers of a wide
range of superior quality products for
African roads, and has been for close to
four decades.

Meeting diverse applications ranging
from road construction and rehabilita-
tion to agricultural dam-sealing, as well
as dust suppression, the TOSAS product
range consists of bituminous products
including anionic/cationic emulsions,
polymer-modified bitumens, bitumen
rubber, dam-seal, primers and pre-coats
(Bitukote). TOSAS also conveniently
supplies a variety of application-specific
products off the shelf, i.e. bitumens and
modified bitumens, bitumen emulsion
and modified emulsions, dust palliatives,
waterproofing and DIY products.

Bitumen rubber

Bitumen rubber is a high-performance
binder that has earned a reputation for
its superior properties of adhesion, flex-
ibility and recovery from compression. It
is one of the company’s flagship products
and has been the binder of choice for sur-
facing seals in South Africa for 25 years,
predominantly in the application of single
and double seals on existing bituminous
surfaced roads as reseals and stress-
absorbing layers (SAMs) or inter-layers
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(SAMIs). In addition to its role as a reseal
product, bitumen rubber is also success-
fully used in southern Africa as a sealant
for newly constructed roads, particularly
in low-volume applications as the first seal
of an intended multi-layer strategy.

Bitumen Rubber Asphalt Surface
Overlays, known as BRASO, for asphalt
applications is another area in which
this versatile product is utilised. When
bitumen rubber is used in asphalt, there
is a higher percentage of binder in the
asphalt mix. The bitumen rubber effects
higher elasticity and toughness, and
this provides better rutting resistance.
Because of the increased binder content,
the life of the bitumen rubber asphalt
is far superior to that of conventional
asphalt.

Some of the performance properties
provided by bitumen rubber are as fol-
lows:

Resilience and elastic recovery allows
movement in active cracks or high de-
flections without fracture.
Resistance to flow at high temperatures
allows more binder to be applied to
provide a thicker seal.
The carbon black content in the rubber
crumb has a shielding effect on the base
bitumen which helps to prevent aging
through exposure to harsh UV rays.
TOSAS-manufactured bitumen rubber
offers the excellent abilities of reducing

the reflection of cracking through the new
seal and of re-healing’ itself. UV resist-
ance is achieved by antioxidants in the
form of carbon black in the rubber crumb.
The function of a surfacing seal is to cover
an old wearing course or base and pro-
vide an impermeable riding surface. To
achieve a good seal the most binder pos-
sible should be applied without flushing
or bleeding taking place. When bitumen
rubber is used in single seals, it is possible
to apply up to 60% more binder than in
similar seals with conventional bitumen
and other modified bitumen products.
Bitumen rubber used in double seals
yields up to double the normal binder ap-
plication.

The benefits provided by the binder,
such as an impermeable wearing course,
crack resistance, good skid resistance and
a long performance life, mean that bi-
tumen rubber constitutes a cost-effective
alternative to other surfacing seals and
thin asphalt layers.

Bitumen rubber consists of bitumen,
granulated rubber crumb and extender
oils. The source of peelings and buffings
is important since the ratio of natural and
synthetic rubber in the manufacturing
process has a highly significant influence
on the behaviour of the final bitumen
rubber blend. The relative reactivity of
natural rubber is higher than that of
synthetic and neoprene rubber. A high



natural rubber content means a greater
degree of reaction between the rubber
and the bitumen at high temperature.
More natural rubber provides better
elasticity and adhesion than would be
provided by synthetic rubber and there-
fore a minimum of 25% by mass of natural
rubber is required.

The morphology of the rubber par-
ticles is the most important factor. The
surface area affects the degree of chemical
reaction as large particles are function-
ally undissolved rubber floating in the
bitumen and small particles form a large
amount of gel. The compound bitumen
rubber product is a matrix of gel, bitumen
and resilient rubber which defies separa-
tion. Crumbed rubber also contains
approximately 40% of carbon black, a nat-
ural antioxidant, which will substantially
delay the aging of the bitumen rubber
binder on the road.

Resealing with bitumen rubber does

not have to be limited to the summer
months; the resealing window can be
extended into the colder winter months
The South African standard specifications
limit seal work, using a bitumen rubber
binder, to periods when the road surface
temperature is 25°C and rising. Although
the minimum overnight temperatures

are not specified, a night-time low of
10°C is generally considered to be the

wirTARE
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0) One of the sprayer trucks in the TOSAS fleet
@) TOSAS bitumen rubber - Ben Schoeman
freeway, Johannesburg

9) World-class product expertise through
ongoing research

minimum. These temperature limitations
ensure good adhesion between binder
and aggregate during the initial days of
the seal when the risk of aggregate loss

is highest. The effective sealing period is
therefore limited to the summer months,
i.e. October to April. Most southern
African regions have summer rainfall and
this also significantly reduces the actual
sealing opportunities.

However, resealing with bitumen
rubber does not in fact have to be limited
to the summer months and the resealing
window can be extended into the colder
winter months. During the early 1990s,
the bitumen rubber industry produced a
product that could be used at tempera-
tures below the recommended minimum
of 10°C in order to extend the season.
This was done by introducing a cutter into
the bitumen rubber to reduce viscosity
at lower temperatures in order to provide
adhesion when temperatures drop to
0°C, depending on the quantity of cutter
added. By varying the percentage of cutter
in accordance with the season, it is pos-
sible to seal effectively throughout most of
the year.
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Winter-Grade bitumen rubber

For winter applications, a few simple
guidelines need to be followed, such as
using bitumen rubber containing the cor-
rect percentage of cutter, commencing

a little later in the morning, i.e. between
9:00 and 9:30, to establish the correct
road and air temperatures before applica-
tion of the product, and discontinuing
daily operations in the early afternoon,
i.e. between 14:00 and 14:30. TOSAS has
undertaken numerous successful projects,
some dating back ten years, which clearly
indicate the effectiveness of TOSAS
Winter-Grade bitumen rubber.

As far back as May and June 1998,
TOSAS successfully resealed the N14
between Potchefstroom and Klerksdorp
with MC3000 and 13,2 mm single seals.
This is an area where night temperatures
dropped as low as 2°C and road tempera-
tures did not exceed 21°C during the day.
Nineteen years later, the surface of this
busy road, which carries approximately
4500 vehicles per day, is still in excellent
condition. During May and June 2003
TOSAS resealed the P172/2 between
Middelburg and Van Dyksdrift, which is
the link between the coal mines and Duva
Power Station, meaning that more than
45% of the daily traffic is heavy-duty coal
trucks. A year later, resealing was done
on the N4-3Y between Middelburg and
Witbank and, more recently, in March
2008, TOSAS used their bitumen rubber
Winter-Grade product to reseal the

N14: Between

P51/2 between Middelburg and Stofberg.
Reports indicate that all the road surfaces
that were resealed in winter are still in
good condition.

The table below provides a summary
of four winter resealing applications with
TOSAS Winter-Grade product.

Other products

TOSAS offers two emulsion ranges,
namely anionic and cationic emulsions.
The different emulsions are specifically
designed to react and behave optimally
to provide the best results for different
applications. Bitumen emulsions are clas-
sified according to their break rate, i.e.
slow set (slow break), medium set (faster
break) and rapid set (quick break). TOSAS
manufactures emulsions with various
binder contents and the most popular
products are those with binder contents
of 60%, 65% and 70%.

The company’s product portfolio also
includes five primers — RTH 1/4P, TOSAS
QDP, TOSAS IBE, MC10 and MC30. In
conjunction with Sasol Technology Fuels
Research, TOSAS developed MC10, a cut-
back bitumen-based product with lower
viscosity, resulting in better penetration
and faster drying. These factors enable the
contractor to start surfacing construction
earlier without the risk of pools or paddles
of primer forming in depressions, which
could negatively affect the subsequent
properties of the seal or asphalt.

TOSAS-designed Bitukote offers

P172/2: Between Middelburg &

N4-3Y: Between

an environmentally friendly alternative
to tar-based precoats and is blended
only from products certified as being
in accordance with environmental re-
quirements as prescribed by SANRAL
(South African National Roads Agency
Limited). Bitukote has been formulated
to drench or coat all types of aggregate,
as well as to ensure good adhesion to the
stone, and may be used with aggregates
of varying sizes under slightly dusty or
damp conditions.

Environmentally cognisant

TOSAS was awarded ISO 14001
Environmental Certification in 1996. It
was the first company in South Africa
to receive this certification in recogni-
tion of its awareness of environmental
issues. The full complement of TOSAS
products is supported by an expert
technical team that works closely with
road authorities, consulting engineers
and contractors, offers advice and
sources the best possible bituminous
product and/or application solution for
the customer.

Johan Jacobs, TOSAS Marketing
Manager, summarises: “With a combina-
tion of an extensive range of world-class
products, a large, well-organised applica-
tion division, an extensive supply network,
technological know-how and impeccable
services, TOSAS is capable of meeting
even the most demanding applications and
deadlines with confidence”. O

P51/2: Between

Potchefstroom & Van Dyksdrift Middelburg & Middelburg & Stofberg
Klerksdorp Witbank
Previous texture of road 4,75 mm grit seal done the 13,2 mm and sand seal done with 13,2 mm 13,2 mm (very dry)
year before with 80/100 MC 3000
pen bitumen
Traffic count on road +4 500 vehicles/day +5 500 (45% heavy vehicles/day)  £5 000 (20% heavy +2 000 vehicles/day
vehicles/day)
Time of seal construction  May to June 1998 May to June 2003 June 2004 March 2008
Road temperatures Between 15 & 21°C Between 18 & 20°C Between 11 & 20°C Between 10 & 25°C
Day temperatures Between 16 & 25°C Between 22 & 23°C Between 12 & 20°C Between 10 & 18°C
Night temperatures Between 2 & 8°C Between 2 &-8°C Between 2 &-8°C Between 3 & 5°C
Application of binder 1,6 I/m?in slow lane & +2,20 1/m? +2,00I/m? 2,20 1/m?
1,8 I/m?in fast lane
Stone application 010 m3/m? 012 m3/m? 013 m3/m? 013 m*/m?
ALD (average least di- 8,5 mm 7,0 mm 8,50 mm 8,0 mm
mension) of aggregate
12,0 mm 16,0 mm 10,0 mm 12 mm

kFIakmess
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LIVIERO -25 years in South Africa

Liviaro, one of the countty’s leading private ly-swned construction Grou ps,
founded by the late Ciosue Liviero, is celebrating twenty-five years of active

constructlon In South Africa.

vt s of e comgearmy am b traged

backin Zimbakbrwe In 1567 snd, before

that, to iy rcunding In Mirmno, Yenlce,
Haky, In 1955, Luca Uhviarc, the Chalman,
|aired his fathar Intha compary In 19ER.

Wil Gl (ol The Fwardetdvrm
of th dynemic compary, aiter
hiy desth In 1998, Luce sraursd
tha contdmucur uccessTul growth
of thim Livkera group.

Whik G LUvikerco & Son Bulkding Diislon
anchored the Uviero Croup for memy yesrs,
tha {hville Dividan and a dgnifcant cample-
mmnt of plant now malks Liam ore of the
mort comprehensive construction compss-
niesn southern Afvics,

Hmving inttlaly grosen Imbo & dominart foroe
In the medium-dzs canstructon markat In
KwaZulu-Nral Livisra & now firmily astab-
Ikhed In Gaubeng, whan B rekecxted s
head office from Durban te Kyalaml,
Johennesburg, with regional cpe rators norw
falling underio comtra.

“Liviero s succeeding i is
comnritment to operuts &6 sne
of South Africa" safest, most

efficient contracting
compunies.”

Contimuing to oparsta In KZN, Cautang,
Limpepo and mors racantly in the North
West Proyimce gnd Mpureglangs, Lrders
sucressfully bring s s expertise to bear Tn sl
mpechs of conmbrucon work throwghout
Southidrica.

Ovar tha ket quarter cantury, Uviemn has
dwviicrd & bl Hhy track-racand by offaring
unigue tumkey sciutlons through its
ys=metc end proaciie proces of whue

Tha highly oqarisnced directorrts, dymamk manrsgs-
mert bvame and awarkdorce pumbaring 1500 dadicrtad
Emplaheds combing professicngl experiiee, pBnt and
equlipment snd financhl srength toemoute s wide mnges
of construction contracta.

8 (LviERO

Lhvderg b suceesding in e eommibment B aparybs B o
of South Adrica’s srfest, most efficTent and cost offecihe
coniracting companikes. All itz In the Uviero Group are
managed arsd audibed =xte malhywith the provialon of cally
Ind apandemt hssith and safety nudie.

Liviero has asstabliched a lomg It of Blus-chip disms

white wpectations ars censtantly ard comsitamty
exeeded by an enthuslastic, motheied snd dedicated
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Liviero Building Company - The original foundation of the company

Sinca Ths Incaptan, G Livisra & Son [Lhdens Bullding Dhdsdon) has astabliched a raputation for ralfabiity and technicd
st |lwrnew Drm | zapaarts of bullding.

YWarking In both the public and privets sectars it has dalbversd aucceasfully In the iIndustyfal, commasrcial and msidantal
segmenis.

This diviakcn [x responsible for the contructan of offics Bocks, warshawes, thopping cantres, Insttutdonal bulldings,
apartment blecks and residential complexes, deslgnend bulld and siematcn: and sdditiens

Some of cur uccesfully completed projecty Indude: 12 an Falm, Oympic Towers, Polobmans Motor Oty, Sandard Benk
Ragional HE EFN, Mool Rkfar Mall, The Carn, Pickn "E:::M A Cantre, La Paima Tamaces, Quays and Quayside,
MlllparkMmwa, Chlart LHertyla Extats, Cartalanna Privae . TheExyand Tambot -Simbithi.

Livinro has muocasciulbyd el versd owver 2500 mifddls and upmarest red dsndal unbts ovar ths st fswysare
Lilmr s the first privately sumsd campany to achisys 3 CIDR 8 0B rating,

Testament to the continued
sucrcess of the company, Liviero

has recefesd thres awards from

the KwaZulu-Matal Master
Aullders Assodation fior 2008.

« Commenclal Bulkding
{abowe R40m)

« Highly Commended
Apartments

* Supreme Builders of the year
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Liviero Civils Company — Now also a serious player in the market

The chylli diviskon of Livlmng, Ui Cills {Pry) Ltd wes formed in 2005 and ssa resuk of the superior e?ertiu It has taken
on bonrd, & has sirsdy bacoma 3 serous r In the market [k hes warkesd uccsesfully on tha Sandion and karsbank

Cauirnin sistons, 2010 YWorkd cup sizdiurme and many other high profile conbracty. b services include roads and
sarthworks, bridga bullding, bulk sarthews ke, indestdal conerets warks and ganeral chll snglnesring sk

Thee oM padry clrremthy sinjoys & CIDE rating of BLE, which will mevn 1o SCE within thayesr,
Thecompamy|sa Leved 4 contributor in berma of the BEEEE scorecand,
In Jodmt werture with four other comtrectors, Ldero Chvila has recentty been searded bvo pecksges on the mega Gawteng

+ Apads and earthworks
* Bridige builkding
s Bulk earthworks

» General civil engineering

| ——_—

|.l.|r....'-;! -H.H-

=




Liviere— i35 yous In South A

PLANT COMPANY — ACCESS TO THE RIGHT EQUIPMENT FOR THE 10D AT HAND

Liviero hey 3kwmys undersicod the benefit icihe dientof immediste oo iothe Aght equipment for bhe
jobnthand.

A 2 result, far the lact b nty-fiva vears the company has activaly 2 cquined an odanches angs of bulkding
plant and agquipmant, [coraldearsd the (argest In tha country), Inciuding cwer 120 O00m™ of scoas
iaffolding and suppert work, 2 faat of 14 towar crane and 12 meblla canss and 2 vast amay of
enjulprresnt. This strabegy of caaming the ssset rathar than hiing, hascenbinued In the Shvils business and
har been highly bereficial @2 both Liviers and i cllents Going forsand, and with cument plamt valee Tn
exxerraf R250m, thih plantwdll contnue bo be bve comentone of thesuccess ofithe Liviero Group.

A high bl of quallty k snoured Hreugh e malnrtananea and senfcdng of all compamy wshicles and
aquipmant at accredited werkshops. Wikh fauky agquipmant immediatsy rapairsd or mplbead, thi
tranadatet et minlmizsd downtine amd rodimized ofichency for the dlsnt,

UVIERD PEOPLE FOWER

With Ity rosdx in & two-penerbion famlly concermn, Liviero understandy the nesd to develop skiils bt will
paaldan the comparmy to meet changing needs and Ffuture challenges. The company hes i oen sdenste
inhouss tralning pregramma, which foowss on growing human raources and caplal. LUivismo alea
JUpports & hedt of Bursarial and scholarsh | pi, prosctivaly 1sating che devel opmsnt of human capical It
thafubura.

EMPOAWERMENT

Liviern Ir entiraly BEE compliant. In Octobar 2007, impapho Bulkding and Chiks (Pty] Lbd, & reapactsd
Empowearment Business crwmed entinely by préviousty disadvintaged indidduals, scquired a 30% st2ie in
the Liviero Group-ofCompanie.

Campany dirsctore ars pnowd Huv she | dsrs 3nnremeh tonrtern ries develanmant hapeane s movksee of
el with Imeartment in Black smpowerment done with focuesd broad-based prind phes, The comgamy
b focused on ceweloping e growth though the dewelopment of South Afiiceny mmely hixtorkcalky

diadvantaged.

The next 25 years

With p cumrent annual turnover of more than K14 billon, Liviers I3 now laokdng forward @ik rexd bventy-
Tive pean of dedicated servi o

Tha company k5 cumsnily engagsd in an weciting wepansion pragramms, With Hew commphetTon Inthe med
fawr months of an addHonalloDom” of offica cpate at the company's Eyalaml head officar, Lhvisrs
CinPrifm L e s B o Aol sl vom aimed o o P e et am pro graies k. Tk o iy th Fioet
onihe repuiation i hay developed and B absra Increazing Dy fine cient repubstian,

Tha Livisro dirsctorats takes thic apportunity to thank all strif, subcontracton and suppiies for all gedr
hard work, carmmitmant and support, which has contributed towands tha oucoscs of e group. Togethar
v Rt all made the greup o hMghly siccessful budinecs maching whilch k nesdy te tale an the naot 25
eI
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Pennyville Extension
A new benchmark project
for low-cost housing developments

ALTHOUGH FROM 1988 to 2000

the City Engineering Department of
Roodepoort investigated the possibility

of developing the farm Paardekraal in
Soweto, this was never realised due to dif-
ficulties experienced with bulk engineering
services in the area. The site was also
zoned as mining land and later rezoned as
industrial land. Due to the high demand
for low-income housing in Gauteng, the
process of rezoning the land as residential
commenced in 2005 when the Pennyville
Extension 1 project was launched.

The project resulted from a land
exchange agreement between Pennyville
Zamimphilo Relocation Pty (Ltd) (PZR)
and the City of Johannesburg Metropolitan
Municipality (COJ). This agreement
required PZR to develop the Pennyville
land on behalf of the COJ’s Department of
Housing and, in exchange, PZR received
the Riverlea Extension 3 land on which
all civil engineering services had been
constructed by the Northern Metropolitan
Local Council in the 1990s. Riverlea re-
quired limited upgrading and maintenance

of the roads and storm water infrastruc-
ture in order to market and build bonded
houses on the development.

EXTENT OF THE PENNYVILLE PROJECT

The Pennyville Extension 1 property is
99,5 hectares in extent and consists of 1
117 RDP-type units on Residential 1 stands
and 1 693 units in two-storey and three-
storey buildings on Residential 3 stands.
The Residential 3 stands are being regis-
tered as Section 21 companies under the
names of the Johannesburg Social Housing
Company (Pty) Ltd (JOSHCO) and ABSA,
who will manage the units as rental stock’
to the public.

The layout also makes provision for one
school site, three créche sites, one business
site and five public open space sites.

PZR appointed a professional team of
consultants and contractors to assist them
in implementing the project. As there
was some urgency to the project, it had
to be undertaken in four phases in order
for design and construction work to run
concurrently.

Ronaldt Vosloo
Bigen Africa Services (Pty) Ltd
ronaldt.vosloo@bigenafrica.com

g} An aerial view of Pennyville Extension 1. The
three-storey buildings are nearing completion

The scope of works for the construc-
tion of all civil engineering infrastructure
was as follows:

I one signalised intersection with New
Canada Road to give access to phases 1
and 2

M 7 500 m of roads, 7 m, 6 m and 5 m wide,
which would be bitumen-surfaced, with
kerbs, and a combination of storm water
channels and pipe systems

1 3 800 m of paved access strips, 2,4 m
wide

1 3 500 m of pedestrian paths along main
routes in all phases

I one storm water attenuation pond per
phase

1 11 640 m of internal water reticulations
and 10 228 m of sewer networks

1 1 187 m of link sewers and the upgrading
of the existing Noordgesig link sewer
from a diameter of 160 mm to 200 mm

1 upgrading of the existing Noordgesig
bulk water meter, pressure-relief valve
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and associated fittings from a diameter
of 100 mm to 150 mm (belonging to
Johannesburg Water (Pty) Ltd (JW))

M new bulk water connection (300 mm
diameter) for Rand Water (Pty) Ltd
(RW), including meters, pressure-re-
ducing valves and associated fittings and
chambers

1 cathodic protection for the new steel
link water pipeline (350 mm diameter)
and RW/JW valve chambers

1 4 238 m of boundary walls around all
phases of the development

Other projects that form part of PZR’s

contract with COJ are the construction of

a new outfall sewer (2 km long) with di-

ameters ranging between 160 mm and 600

mm to serve phase 4 and future develop-

ments to the north of phase 4, and a pedes-

trian bridge over New Canada Road to link
the Pennyville community with the New

Canada Metrorail station and the future

Bus Rapid Transit (BRT) station on New

Canada Road. The environmental impact

assessment process is reaching comple-

tion, with the Record of Decision expected
by September 2008 for the outfall sewer
and the pedestrian bridge having gone out
on tender at the end of August 2008. The
design of the realigned New Canada Road,
including the BRT and the civil services for
the BRT station, has also been completed.
The project is funded by COJ’s Housing

Department through the Municipal

Infrastructure Grant and has a construc-

tion value of approximately R60 million,

excluding VAT and professional fees.

PEDESTRIAN ACCOMMODATION

One of the main objectives of the town
planning approach was to create a pe-
destrian-friendly development where the
community would be able to move around
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freely with a limited risk of being run over
by motor vehicles. The main aim was to
utilise to the full most of the areas between
houses for pedestrian movement.

This was done by limiting the number
of 5 m wide internal roads and con-
structing 2,4 m wide access strips between
rows of houses. A typical block with four
rows of stands will have three access strips
between the rows of stands to link pedes-
trians and the occasional vehicle to the 5 m
wide internal roads. In order to accommo-
date storm water between the houses, the
access strips were constructed with 60 mm
interlocking paving blocks to a V-channel
shape with a 3% fall to the centre of the
strip. The storm water is discharged onto
the internal roads at the end of the access
strip, from where it is drained to a storm
water pipe or channel leading to an attenu-
ation pond. The access strip creates the
impression of a private walk or driveway
to the houses and is shared by the inhabit-
ants of the two rows of houses. Due to the
low-income nature of the development, the
access strips are used almost exclusively by
pedestrians, thus creating a safe environ-
ment for children to play around their
houses.

Since public transport will be the
major transport mode used by residents,
pedestrian paths were constructed along
all the main routes to lead pedestrians
to the intersections with New Canada
Road and the pedestrian bridge over this
road. During peak periods, nearly 4 000
commuters will access public transport
at various locations near Pennyville, most
notably at New Canada Metrorail station,
along New Canada Road and at the BRT
station, which will be accessible from the
pedestrian bridge.

To make it safe for pedestrians to walk

along the walkways at night, street lighting
has been provided along all walkways on
both sides of the road.

In order to discourage the community
from going onto the adjacent N17 freeway,
New Canada Road (class 3 minor arterial)
and the railway reserves, walls are being
constructed along all the boundaries of
Pennyville.

CHALLENGES

Existing outfall sewers

The link sewers of each phase drain to four
different locations where they discharge
into the Klipspruit relief outfall sewer,

the minor drop structure number 1 of

the Bushkoppie outfall sewer and the
Noordgesig link sewer. One of the prereq-
uisites of JW before they would approve
the township application was that it had to
be proved that these sewers possessed the
available spare capacity. A sub-contractor
was appointed to do ultrasonic flow depth
measurements which were then used to
determine the existing flow rates and avail-
able spare capacities. The existing above-
ground steel Klipspruit relief outfall sewer
into which phase 4 would discharge had
to be inspected by means of closed-circuit
television (CCTV) and jetted clean of any
evident blockages before the link sewer of
phase 4 could be connected to it.

Developing on rock outcrops

The site is underlain primarily by
relatively shallow quartzite bedrock of

the Witwatersrand Supergroup which
outcrops in phases 3 and 4 of the devel-
opment. Due to the 80% to 95% rock in
phases 3 and 4, a shortage of bedding
material for pipe trenches was experi-
enced. To solve this problem, excavated
material from the storm water attenuation



ponds of phase 1 and from a small borrow
pit on the school stand in phase 2 were
used as a source for bedding material and
topsoil for finishing on the road reserves.
The borrow pit had to be backfilled and
rehabilitated at the end of the project.
Blasted rock was processed by a mobile
crusher plant on site to obtain material
for the base and subbase pavement layers
of selected roads.

The rocky areas of phase 4 meant very
expensive service crossings for the two
RW pipelines of 1 400 mm and 1 100 mm
in diameter respectively. Controlled
blasting near the RW pipelines was one
of the critical safety aspects in which the
measurement of seismic activities played
an important part.

Two contractors

Having two contractors (civil and building)
on the same site simultaneously posed a
challenge in itself, with integrated plan-
ning, possible damage to infrastructure
during construction and control of stand

pegs being subjects for regular discussion

during site meetings. In retrospect one can
say that the effective management of the
two types of contractor is a very important
aspect that can influence the successful
implementation of a project and should not
be underestimated during site supervision.

PROBLEMS ENCOUNTERED

AND INNOVATIONS

Sealing of mine shafts

A portion of phase 2 includes a mining
belt on which mining was practised in
days gone by. The areas suspected of
being undermined are zoned as public
open space and the storm water at-
tenuation pond for phase 2 is located
on a portion of the undermined area.
While excavations for the storm water
attenuation pond and storm water
pipe trenches were going on, three
abandoned inclined mine shafts were
exposed. These shafts were inspected
by a senior inspector of mines from the
Department of Minerals and Energy
who declared it safe to seal the shafts.
Guidelines for the permanent sealing

@) Members of the community making use of
the 2,4 m wide access strips between houses
9) Mothers and children making use of

the pedestrian paths on their way to the
Pennyville Creche. The two-storey buildings

in the background are nearing completion

QJ Construction of the new 300 mm Rand
Water connection to Pennyville. A 10 bar under
pressure cutting of the 1 400 mm Rand Water
steel main was required to install the new rig
QJ Casting of the new 8 m long Johannesburg
Water bulk water meter chamber

of mine shafts, according to the Mine
Health and Safety Act, 1996 (Regulation
5.6.1), were followed in designing the
sealing of the shafts. Two reinforced 28
MPa concrete slabs, 450 mm thick, were
cast into the surrounding bedrock with
backfill material being compacted on
both sides of the slabs.

Extension of sewer breather pipe

The minor drop structure of the
Bushkoppie outfall sewer is also situated
on phase 2 of Pennyville and was designed
to give the surrounding areas an access
point for discharging sewage into this
outfall sewer tunnel, which is up to 30

m deep in certain sections. An existing
breather pipe for ventilating the structure
caused an unpleasant smell and posed

a health hazard to the adjacent créche
stand, which resulted in the pipe being
extended to make it 5,5 m high.

New Canada Road
New Canada Road traverses Pennyville
between phases 2 and 4 and will be rea-
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ligned vertically and horizontally due to
insufficient sight distances and to ensure
safe access to Pennyville, the future N17
freeway that will cross below New Canada
Road, and the additional road widening
required for the implementation of the
BRT project. The N17 freeway will traverse
phases 3 and 4 of Pennyville.

New Canada Road is part of the
BRT route currently being upgraded
by the Johannesburg Roads Agency
(Pty) Ltd (JRA) and the Johannesburg
Development Agency (Pty) Ltd (JDA) on
behalf of the COJ. The aim of the BRT
project is to encourage commuters to
make use of the BRT transport system
and help alleviate the traffic congestion
that the city is currently experiencing.

It includes the two centre lanes that
will become dedicated bus lanes with
bus stations placed strategically in the
centre of the road.

At this stage it is almost certain
that the realignment of New Canada
Road and the two roads giving access
to Pennyville will be constructed by
the contractor appointed for the N17
freeway, as soon as a variation order
for the same is approved by the COJ
and the South African National Roads
Agency Limited (Pty) Ltd (SANRAL).
SANRAL has appointed the Nasweto
Highway Joint Venture for the construc-
tion of the N17 freeway, the upgrading
of Nasrec Road and realignment of New
Canada Road.
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Different design and construction
phasing between Pennyville and the N17
(and New Canada Road) resulted in a four-
month construction delay for Pennyville
due to a scope overlap that could not be
finalised in time by the authorities.

The completion of New Canada Road is
expected only towards the end of 2009. A
bypass road through phase 2 of Pennyville
will ensure safe access to phases 3 and 4
while New Canada Road is under con-
struction.

SETTING NEW STANDARDS

FOR LOW-COST HOUSING DEVELOPMENTS
Planting of trees and grass

PZR planted trees and grass around all the
houses in the development, with the aim of
uplifting the community’s morale and set-
ting a new benchmark for low-cost housing
developments.

Storm water design

Storm water accommodation is one
aspect of the civil services that makes
Pennyville stand out above other low-
income developments as acknowledged
by the representative of the JRA in the
area when he indicated, “Pennyville
certainly has the most impressive storm
water system I have ever seen in low-cost
developments.”

The minor and major storm water
drainage systems were designed to ac-
commodate 1 in 5 years and 1 in 25
years design floods respectively. The
system is a combination of surface
and underground pipe systems that
collect storm water on roads, at low
points and, where justified, before the
intersections of roads. These pipe and
surface systems connect to storm water
attenuation ponds before discharging

@ Typical service trench during

excavation and blasting in phase 4

showing large rock percentages

_QJ Rock breaking around the Rand Water bulk
mains for a very expensive service crossing

_QJ One of the inclined mine shafts exposed
while excavating for the storm water attenuation
pond in phase 2 of the Pennyville project

_QJ The storm water attenuation pond

for phase 1 under construction

@J The storm water attenuation pond for
phase 1 nearing completion. All areas of the
pond were hydroseeded to prevent soil erosion
and limit silt washing into the streams

@ The outlet and overflow structure of the
storm water attenuation pond in phase 1



into streams adjacent to the develop-
ment. The aim is to prevent flooding or
damage to adjacent property, as well as
to allow emergency vehicles to travel on
internal roads.

PROJECT PROGRAMME AND COSTS
Construction of the civil engineering
services commenced on 31 July 2006.

The scheduled completion date of 30
November 2007 was extended to 16 May
2008 due to the unfinalised planning is-
sues regarding New Canada Road and the
BRT. The total construction costs of the
internal and bulk roads and the services
for Pennyville amount to R35 million and
R24 million (excluding VAT) respectively.
The planned commencement date for
construction of the pedestrian bridge is
November 2008 and it has an estimated
construction value of R5 million. The
New Canada Road realignment has an
estimated construction value of R73 mil-
lion, which includes the bridge over the
N17 freeway, and will commence as soon
as a variation order has been issued to the
Nasweto Highway Joint Venture.

CONCLUSION

Developing this low-cost housing devel-
opment on rezoned mining land proved
to be challenging, but has also turned
out to be a very successful project by

the COJ Housing Department and its
implementing agents. Pennyville is proof
that it is possible for private companies
and government to work together in
unconventional agreements to effectively
reduce the backlog in low-cost housing
and to create a low-cost development of
high quality. O

PROJECT TEAM

Client: City of Johannesburg, Department
of Housing

Developer/Turnkey contractor: PZR (Pty) Ltd
Town planner: CTE Regional and

Town Planners

Consulting engineer: Bigen Africa

Services (Pty) Ltd

Civil contractor: Civtek cc

Building contractor: Sea Kay Engineering
Services (Pty) Ltd

Pennyville is proof that it is

possible for private companies

and government to work together

in unconventional agreements to
effectively reduce the backlog in low-
cost housing and to create a low-cost
development of high quality.
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THE CONSTRUCTION of The
Houghton, a development comprising
two luxury residential apartment blocks
(Houghton 1 and Houghton 2) and a
180-room boutique hotel development
(Houghton 3), involves South Africa’s

largest deployment of precast hollow-
core concrete panels as retaining walls
to date.

Spanning approximately 2 000 m at
an average height between 3,2 m and
5,0 m, the panels are fulfilling a dual
role of retaining embankment soil and
providing walling for parking basements
and below-ground level service areas.

Supplied by Concrete Manufacturers
Association (CMA) member, Echo
Prestress, the prestressed panels were
manufactured in standard 1,2 m widths
varying in length from 3,2 m to 5,0 m.
Panel thickness was a standard 150
mm in most instances, except where
two slabs, one on top of the other, were
required to accommodate embankment
depths of up to 10 m, and in these in-
stances panel thickness was increased to
250 mm.

The precast slabs used on Houghton
2 were between 3,2 m and 4,1 m, whereas
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Largest precast
retaining wall element

to date in Soutt

—for The Houg

in the cases of Houghton 1 (residential)
and Houghton 3 (the hotel) where the
contours are more severe, there was a
much greater variance in slab length.

Rogan Dufty of Pure Consulting, the
consulting engineers responsible for the
project’s structural engineering, says
that where possible the objective was
to achieve as much standardisation as
possible in panel sizing to render their
manufacture and on-site deployment as
simple as possible.

Foundation support for the Echo
panels was provided by 250 mm deep
footing channels. Additional lateral
support was achieved through thick-
ening the edge of the surface bed on
the support side of the footing channel
to 300 mm, thereby lifting the height
on that side of the channel to 550 mm.
Moreover, a fully cantilevered applica-
tion was avoided by bolting small right-
angled steel sections to the first floor
slabs. These provided the head of each
panel with additional support.

“In some instances we have done
away with the steel angles and have al-
lowed the Echo panels to rest against
the first-floor slabs. The first floor slabs

Ntor

Africa

receive no support from the panels and
instead rest on concrete columns situ-
ated inside the basements,” says Duffy.

The reason for opting for the footing
channel support method is that it is very
cost-effective. It is very similar to the
footings that are used for the project’s
brick walls which, because they are
curved, are not suitable for Echo panels
unless the aim had been to create a fac-
eted wall. Furthermore, by integrating
the surface bed into the support channel,
on-site productivity was improved sig-
nificantly.

The channel or recess which provides
foundation support to the panels was
constructed in the same manner as any
standard footing. Before the concrete
was poured, a steel reinforced cage and
a metal wedge were inserted into the
trench. Once the concrete had set, the
metal wedge was removed, yielding
a support channel with very smooth
chamfered edges.

As with most building projects a key
objective was construction speed, and
in this instance the use of precast panels
meant that the retaining walls were
generally erected three times faster than



in situ construction would have taken.
According to Duffy they wanted to have
the retaining walls erected before the
casting of the first floor slab in order to
improve access for the main contractor,
Murray and Roberts.

As aresult, Murray and Roberts
has been able to lay about eight linear
metres of walling a day in either brick
or reinforced concrete, and the panel
contractor, Echo Prestress, has achieved
in excess of 30 m to 35 m of prestressed
paneling erected each day without any
significant involvement from Murray and
Roberts.

Approximately 98% of the retaining
wall requirement on the Houghton
project comprised Echo precast panels.
In some instances, however, it was not
possible to use the panels, owing to
on-site geometry. On walls with tight
radii, for example, in situ concrete or
brickwork was chosen. As it turned out
brickwork was used in most of these
instances.

Another advantage of Echo’s panels
is that they are very easy to cut, for
example in creating space for the instal-
lation of air-conditioning units. The fric-

tion between the concrete and steel re-
inforcing in a prestressed panel ensures
that the tension and structural integrity
of the panel are retained after cutting.

The Houghton is being developed by
ASVID Holdings, a company headed by
Irishman David Nagle, an international
property developer with other property
interests in South Africa. Besides the
180-room five star hotel, the develop-
ment will see a total of 320 high-end
apartments being brought onto the
market.

Architects Boogertman & Partners
have designed Houghton 1 and
Houghton 2 with considerable internal
design flexibility. Apartments which
begin at 190 m? and rise to 350 m?* could
be combined to form single units where
required. Units could be combined
horizontally or vertically and each would
have a balcony with a spectacular view
over the Houghton Golf Course.

The development includes a luxury
spa and gym, and the golf course is being
upgraded by world-renowned golf cham-
pion, Jack Nicklaus. A new club house
is also being built in the middle of the
course.

o) The Houghton construction site - two

Echo prestressed hollow-core panels inserted

into a foundation recess prior to the casting

of a 300 mm deep by 300 mm wide surface

bed edge on the right side of the channel

QJ Prestressed hollow-core panels measuring
3,2mx 1,2 m x 150 mm shortly after offloading

at The Houghton construction site

©) A completed section of precast panel walling at
Houghton 1 in the process of being waterproofed
QJ Precast panels at Houghton 1 are

supported by steel poles while the casting

of the first floor slab is taking place

QJ A parking basement at Houghton 2

showing how the precast panels provide

internal walling as well as retaining support
(Photographs: David Beer)

Construction work on The Houghton
began in January. The hotel and the bulk
of the apartments are due for completion
at the beginning of 2010. However, some
apartments will come on stream and be
ready for occupation as early as April
2009. O

» ENQUIRIES

John Cairns
011 805 6742
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James Robertson
James A Robertson and Associates
James@JamesARobertson.com

engineers and technologists

AS I WORK with clients seeking to
achieve maximum value from their
investment in business information
systems, I regularly encounter situations
where specialists working in the field of
information technology (IT) are sincerely
engaged in doing things that are actually
damaging and obstructing the business.

Over the years I have evaluated nu-
merous situations and I have concluded
that there are some essential principles of
business that are so innately understood
by successful business people that they
do not think of communicating them to
the IT people. After considerable thought
and examination of my observations, I
concluded that there were seven broad
categories of knowledge, experience and
other attributes that should be taken into
account.

After all, why DO organisations exist
in the first place — to create opportunities
and employment for human beings, or to
reduce the head count?

More recently, as I observed the state
of technology in South Africa and the
interaction with society at large of policy
makers and those working with tech-
nology, I concluded that these principles
are relevant to other technical disciplines
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in addition to IT, hence this article on the
essential elements of business knowledge.

1 Every organisation has
a fundamental reason for existing
Strategy is fundamental; it is the essence
of why an organisation exists and how it
thrives — the why, what, how, etc. of busi-
ness and government. For example, the
essential reason why government exists
is to do on behalf of the citizens of the
country, province or town that which
the citizens cannot do independently.
Government is essentially a collaboration
by the citizens to achieve objectives (such
as the provision of roads, water, policing,
defence, justice, etc.) that are neces-
sary for stable, thriving communities.
Everything that government does should
be tested against this criterion.

In considering strategy and the es-
sence of why an organisation exists,
it is important to note that there are
various drivers of strategy, such as how
we generate and use money, how we
utilise people, etc. It is vital in designing
any business solution to understand and
prioritise these drivers and to use this
knowledge to focus everything involved in
the solution.

The experts tell us that strategy is
constant, but objectives evolve. The busi-
ness environment and markets evolve.
Plans are implemented, creating new op-
portunities for further improvement. It is
important to understand what is constant
and what is changing.

2 Money is only a medium
of exchange and measurement
Goals are frequently set in financial
terms, but money is after all only a me-
dium of exchange and measurement. It
is a proxy or surrogate for value. Money
is a measure of performance, a measure
of perceived value by people. Profit and
productivity result from this perception of
value. Money is easy to measure because
it really is an instrument of measurement.
Strategy and competitiveness de-
termine money yield and require other
measurements. For example, the music,
fashion and jewellery industries are
three highly profitable areas of human
endeavour when measured in financial
terms. However, the value that results in
this high financial return is very difficult
to quantify. What is it about a song that
propels it to the top of the hit parade,
generating wealth for those who are



instrumental in bringing it to market?
The value that is exchanged between the
performer and the consumer, facilitated
by the producer, marketer, distributor and
many others, is intangible and very diffi-
cult to quantify. Money is used as a means
of measuring this value but is frequently
an inexact and perfidious measurement
as evidenced by the number of artists who
die in poverty, yet are judged by subse-
quent generations to offer enduring value.

Writing as an engineer for other
engineers, I think this is true of much of
what engineers do: they toil long hours to
deliver work of exceptional quality and
reliability, yet are frequently not valued
in a manner that is commensurate with
the long-term wealth that the products of
engineering create for the communities
they serve.

The current electricity crisis is a case
in point. If there was a real apprecia-
tion for the true value that reliable and
sustainable electricity supply brings to a
nation, there would have been no shortage
of funding from government for new gen-
erating capacity in the past decade.

3 Only humans create,

destroy and determine value

Things only have value if a human being is
willing to exchange (pay) for them. Things
themselves are inert; value is determined
by what people do with the things or
think about the things.

By way of example, a gun in and of
itself is neither good nor bad. A gun
pointed at you by someone you regard as
bad is bad, while the same gun pointed at
someone you regard as bad by someone
you regard as good is good. It is what hu-
mans do with technology that determines
the value of that technology, not the tech-
nology itself.

Again, a stethoscope is without value
until used by a person trained in how to
interpret the sounds that it magnifies and
translate these into a diagnosis which
leads to health-supporting action. Thus it
is vital to contextualise that which we as
engineers do relative to what human be-
ings will do when using what we create.

4 Ways of ‘being’ either

create or destroy value

The factors here are:
leadership, empowerment, delegation,
loyalty, morale
accountability, responsibility, trust
self-discipline, commitment

care, compassion, love, humanity, gen-

erosity

esteem, ego, acceptance, recognition

safety, security, health

faith, belief, morals, values, religion, etc.
These so-called ‘soft’ issues are the es-
sence of what a person gives to an organi-
sation that creates value, and the essence
of what a person seeks from an organisa-
tion — how they actually are. I'T imple-
mentations, or indeed any endeavours,
that destroy or weaken these attributes
can destroy long-term corporate value
and competitiveness.

Many engineers regard a lot of these
attributes as irrelevant or inconsequential
whereas, in fact, they are what distinguish
commercially successful technology
solutions from unsuccessful solutions.

In many cases, exceptional marketing of
mediocre engineering solutions gener-
ates greater sustainable wealth than

does mediocre marketing of exceptional
engineering solutions. Yet most engineers
disregard these factors.

5 Ways of ‘doing’ either
create or destroy value
The attributes and factors involved here
are:
knowledge
experience
planning, analysis, design
method, process, standards
problem solving, creativity, initiative
systematic, disciplined, diligent,
making a productive contribution
communication, language, writing
skills, etc.
Together these form the ‘technology’
and capability that the person supplies
to the business, organisation or nation.
These skills are the essence of what we
as engineers are schooled in and what
we deliver to society, yet, in the absence
of some of the other factors outlined in
this article, these skills are frequently
undervalued.

As a technical person, if you desire to
prosper, it is vital to be in some material
way associated with someone who is able
to translate the value that you deliver into
terms that the customer can understand
and perceive as valuable. This will lead to
the exchange of currency referred to above.

6 Servicing or supplying to

others creates exchangeable value
Organisations consist of human beings
and they exist to supply products or serv-

ices to other human beings who consider
those products or services to be of value.
The value transaction is frequently based
on money or time: there must be an inter-
action between two parties, one of whom
supplies a product or service in exchange
for money or another measure of value
from the other party.

In a barter environment money is not
necessary. However, money is convenient
because it allows us to sell our products
or services to one party and use the
money we obtain from that transaction to
purchase other products or services from
another party. This provides flexibility for
trading purposes.

In order to create this exchange-
able value, it is vital to understand what
customers and markets consider to be
of value. Visionary engineers and inven-
tors create solutions to problems that the
market does not realise or understand
that it has, and these people therefore
find that they cannot sell their solutions
profitably.

In our current society engineers un-
derstand the vital importance of well-de-
signed and well-maintained water supply,
roads, sewerage systems, electricity
supply, etc. However, most of our society
does not understand how vital these
services and systems are to sustaining
a vibrant economy and, consequently,
we are seeing a shortage of electricity,
defective sewerage systems, deteriorating
roads, etc. because the true value of reli-
able infrastructure is not understood by
those responsible for policy formulation
and implementation.

Thus, instead of recognising a com-
munication problem, many engineers
have left or are planning to leave South
Africa to the detriment of the long-term
prosperity of all our people.

In the early days of my engineering
career [ regarded selling as something
distasteful and dishonest. After all, I was
quite capable of discerning the value of
something and making a sound buying
decision, wasn’t I?

Today, I have come to understand that
true selling (as opposed to dishonest or
hard selling) can be defined as helping a
customer with a genuine need to purchase
a product or service that truly satisfies
that need.

7 The rest factors
Technology, assets, etc.

Although they are substantial compo-
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nents of most organisations and the pri-
mary focus of many of them, technology
and assets cannot by themselves create
or destroy any value, except through

the interaction of human beings with
that technology or asset. Consider the
examples of the gun and the stethoscope
referred to earlier.

CONCLUSION — What is

essential business knowledge?
Understanding the above factors is critical
to identifying and executing IT projects
that deliver real value. Ignorance of these
factors is a major reason why IT projects
fail outright or fail to deliver material
business benefit.

These basic principles were not
taught as part of my engineering degree.
In fact, they were not taught formally at
any period during my time at educational
institutions and, as far as I know, they
are still not taught as part of formal
curricula. This lack in formal education
(coupled with the lack of education in the
management and application of finances,
and other fundamental principles that
are essential to prospering in a techno-
centric society such as ours) seriously
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compromises the ability of many to
prosper. More emphasis on the ‘soft’
issues as part of engineering studies ap-
pears to be warranted. After all, the at-
titude of a person who is resisting change
can be more solid than the hardest block
of concrete!

Engineers should note the huge irony
associated with the points made in this
article. Let us elaborate. It is possible to be
technically the best engineer there is in a
particular field; it is possible to work long
hours and produce meticulous solutions
that work highly effectively and yet find
that you are struggling to survive finan-
cially because either other people do not
want the outcome of your creative ener-
gies or else no one has sold this outcome
to them, i.e. no one has helped them to
buy in a constructive manner.

Engineers thrive when they are in
partnership with people who can as-
sist others to grasp the value that is on
offer and who can assist the engineers to
temper their endeavours and focus their
energies on those activities that others
perceive to be valuable.

This is a huge challenge for South
Africa today. The exodus of experienced

engineers reflects a harsh reality — our
society does not grasp the great eco-
nomic value that robust engineering
capability brings to a nation. If we all
did so, government would cease to take
policy decisions and pass legislation that
is driving engineers to seek employment
in economies where their value is better
recognised and it would take measures
to incentivise engineers to build their
future here.

The converse of this point is that en-
gineers who are truly committed to this
country and are passionate about staying
need to partner with those who can assist
government to understand that South
Africa will only uplift the entire popula-
tion by growing the base of engineering
endeavour and by doing everything pos-
sible to make it attractive for engineers
and other technical experts to remain
here and thrive as critical contributors to
a prosperous South Africa. [
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Civil Engineering

Herewith the first two articles in
a short series covering various
projects undertaken over the
last half century or so, as related
by Leon (Dick) Dison. The

levels of success achieved, or
not achieved, in these projects
could assist aspirant innovators
to select appropriate lines of
approach for their particular
needs and aspirations

1. WASTE MATERIALS:

THE EARLY AND MIDDLE 1970s
Industrialisation and mining in South
Africa have brought with them not only
the usual and obvious benefits, but also a
few potentially detrimental developments,
of which the most visible and obvious
examples are large and often unsightly
dumps of apparently useless waste mate-
rial deposited variously on grasslands,
potential farmland and even on open
spaces in built-up areas. In earlier days
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this disfiguring of the landscape might
have been regarded as a sign of progress
(‘Where there’s muck, there’s money’), but
in the age of environmental awareness the
waste producers are required not only to
maintain their dumps neatly and ensure
the safety and health of the public, but
also, if at all possible, to put the waste
materials to some beneficial use.

The object of this article is to report
on investigations that were conducted
some years ago to look into the possible
use of a limited number of such waste
materials — in this particular case es-
sentially as building materials for the civil
engineering and building industries. In
retrospect, the programme revealed a
measure of interesting results and infor-
mation, but produced no positive gains
or profits either for its promoters or for
the owners of the wastes. Nevertheless,

a critical assessment of the planning and
management of the programme could
possibly be of some use in tackling a
problem that is likely to be addressed with
somewhat more urgency in the future.

Brief history of the programme
In the early 1970s, a recently merged
South African/French construction com-

pany, Reef Lefebvre (RL), was persuaded
by its French partner, Entreprise Jean
Lefebvre (EJL), to look into the matter of
unused or under-used wastes. EJL had
played a leading role in France in the
exploitation of industrial waste materials
for the construction of roads and air-
ports, and South Africa appeared to offer
promising opportunities.

The RL venture, however, did not al-
locate a high priority to the programme
— construction matters always came first
— but it did succeed in carrying out a
number of relevant activities and investi-
gations over the years, amongst others:

Laboratory trials at EJL's Dourdan
research facility in France, Wits
(University of the Witwatersrand)
Civil Engineering in Johannesburg,
and the National Institute for
Transport and Road Research (NITRR,
part of the CSIR) in Pretoria

Visits to EJL projects in France, and
also to Scunthorpe in the UK

Visits, talks and inspections at Eskom
power stations, Iscor and Dunswart
steelworks, Samancor works, Sasol and
a few gold and coal mines

Presentation of papers by consultants
to the programme — Prof Geoff Blight



A few projects — major and minor — have indeed been initiated to extract

residual gold at some of the older Witwatersrand dumps, but little effort

has been spent over the years in attempts to exploit the vast available

quantities of deposited fine tailings for some other beneficial use. In any

event, the gold law places restrictions on the exploitation of dump material

for any purpose other than further gold extraction

(Wits) and Charles Digue of EJL — at
conferences held in Pretoria and Paris
At the time of inception of the pro-
gramme, South Africa’s major producers
of industrial and mining wastes were:
Gold and platinum mines that annu-
ally extracted in excess of 120 million
tons of hard rock, converted to fine
tailings in the reduction processes
Iscor and other smaller steelworks
which produced blast-furnace and
electrolytic slags
Eskom’s coal-fired power stations and
Sasol’s oil-from-coal plants which to-
gether produced annually in the order
of 50 million tons of flyash
From the earliest mining days, waste
rock had been crushed and processed
to provide aggregates for building and
construction, and had thereby fulfilled
a valuable double function by producing
the raw material at comparatively low
cost and diminishing the need to locate
and open rock quarries. Aggregate-pro-
duction activities, however, could absorb
only a small proportion of the rock
brought to the surface, most of the bal-
ance having had to be milled to fine pro-
portions during the reduction process.
Nevertheless, the resulting large volume
of residue from reduction works had to

be disposed of and was accordingly de-
posited into ‘dumps’, virtually the size of
small hillocks, which eventually formed
a feature of the landscape in all the main
gold mining districts.

A few projects — major and minor
— have indeed been initiated to ex-
tract residual gold at some of the older
Witwatersrand dumps, but little effort
has been spent over the years in attempts
to exploit the vast available quantities
of deposited fine tailings for some other
beneficial use. In any event, the gold
law places restrictions on the exploita-
tion of dump material for any purpose
other than further gold extraction.
Furthermore, the fine grading of gold
mine tailings probably renders them
unsuitable for large-scale use in the
building and construction industries,
except as a possible bulk fill. The RL pro-
gramme therefore devoted little time or
effort to the dumps and concentrated its
efforts principally on flyash and slags.

In regard to steelworks wastes in
general, a significant development
had already taken place a decade ear-
lier. Water-cooled blast-furnace slag,
produced at the various Iscor iron ore
reduction works, was milled to cement
fineness in order to produce a latent hy-

draulic cement (termed ‘slagment’) that,
when blended with Portland cement,
became widely accepted in the cement
and construction industries. Slagment
soon became popular also in road con-
struction for the stabilisation of soils
and gravels, blended with either Portland
cement or hydrated lime.

Iscor made no other concerted move
to exploit their slags, other than some-
what limited use of blast-furnace slag
which, after removal of residual iron, was
crushed and then used as a coarse aggre-
gate in civil engineering and building. In
this case, EJL pointed out that in France
extensive use was being made of iron ore
slags in road building, but not simply as
an aggregate for concrete. By virtue of
their slags’ chemical properties, French
practice was to stabilise them with ei-
ther lime or cement in order to produce
strong and economical subbases or base
courses which met the specifications for
most heavily trafficked roads.

Regrettably however, the concept
again struck a snag in South Africa by
virtue of the chemical content of Iscor
slag. In laboratory tests, Iscor slag proved
less reactive to stabilisation than its
French equivalents for the reason that,
in the South African reduction process,
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EJL at first thought of comparing
South African hydrated lime with the
French product, in the hope that local
lime might have been the problem
and not the flyash itself. However, the
tests showed no significant difference
between the two sources of lime, and
the unsatisfactory performance of the
Eskom ash was eventually attributed
to its having too high a silica content,
derived in turn from the poor quality
of coal used at the power stations

blast furnaces use dolomite (calcium-
magnesium carbonate) as a fluxing agent
and not limestone (calcium carbonate).
The projected slag programme, far less
hopeful than expected, was therefore
abandoned.

Having rejected mine sands
and lost hope for slag, RL was therefore
obliged to devote most of its attention to
the possibilities of flyash. EJL had estab-
lished itself as a leader in that field, in par-
ticular in the development of lime/flyash
premixes for subbase and base layers. The
NITRR in Pretoria was at that time also
looking into flyash possibilities, resulting
in two concurrent programmes — at EJL
laboratories in France and at the NITRR
in Pretoria. RL was fortunately able to
keep in touch with progress on both.

Both sets of research, however, again
produced disappointing results. Flyash/
lime mixes using Eskom ash could not
achieve the performance obtained from
equivalent mixes using French power
station flyash.

EJL at first thought of comparing
South African hydrated lime with the
French product, in the hope that local
lime might have been the problem and
not the flyash itself. However, the tests
showed no significant difference between
the two sources of lime, and the unsat-
isfactory performance of the Eskom ash
was eventually attributed to its having
too high a silica content, derived in turn
from the poor quality of coal used at
the power stations. Eskom coal is sup-
plied directly to the power stations from
underground, is plentifully available at
short haul distances and is successfully
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used for power production. Pretreatment
of the coal is not required. South Africa
does also, however, conduct a thriving
coal export industry, although all coal for
export needs to be washed and processed
before acceptance by foreign customers.
In fact, according to EJL at the time,
South African coal produced satisfactory
flyash when used in European power sta-
tions. But Eskom could not have been ex-
pected to alter its coal sources, which at
that time were helping to produce cheap
electric power, for the sake of producing
an acceptable flyash. The programme had
therefore struck another snag.

Since that time, a positive develop-
ment in the commercial exploitation of
flyash has come to light in South Africa.
Only a few years after the end of the RL
programme, a South African company,
Ash Resources, has succeeded in mar-
keting flyash, although in this case in the
cement industry as a cement extender.
The usual reasons for this success are
given as: (i) Ash Resources extracts its
product in a dry state directly from the
precipitators in the power stations; (ii)
it carefully selects power stations as its
potential sources of flyash; and (iii) its
flyash is blended with cement and not
with lime.

All flyash tested in the RL and
NITRR trials was, however, taken from
hydraulically placed ash dumps. This
followed EJL practice in France and the
use of dry precipitator ash was never
contemplated. Hydraulic placing did
not seem, in any event, to affect the
pozzolanic properties of dump flyash in
France. The failure of the programme
was therefore regretfully and eventually
attributed to the quality of Eskom flyash.
Activation with cement does not seem
to have been considered by either RL or
the NITRR, possibly because of cement’s
higher cost at that time in relation to
lime. In any event, shortly afterwards
the disappointing results brought both
programmes to an end.

But RL did make a last effort in
their flyash campaign, this time in
Johannesburg where the City Engineer’s
Department was faced with the task of
street building in their rapidly growing
urban ‘townships’. Charles Digue, EJL’s
most experienced engineer in the par-
ticular field, designed a mix using mine
dump tailings and a flyash/lime (or
cement) mix as stabilising agent, and
RL suggested experimenting with it on

a trial length of road. (It is interesting
that Digue did not at that time preclude
the use of cement.) Negotiations for a
trial failed, however, to obtain approval,
which virtually put a stop to all enthu-
siasm and the Johannesburg project was
carried no further.

Towards the end of the 1970s, when
the South African construction industry
was already showing signs of losing its
buoyancy, the entire programme petered
out and was finally abandoned.

Discussion and comment
It was probably correct policy, at the
start, not to rush headlong into the
programme. Nevertheless, once RL
had decided that exploitation of waste
materials might lead to commercial
possibilities, and especially in view of
EJL’s successes in France, a more con-
ventional approach should have been
adopted. This would have required,
without incurring great expense, an
action plan, budget of expenditure,
appointment of a project champion
and obligation to report back regu-
larly. Without such a formal sense
of purpose and setting of priorities,
the project was allowed to drift into
discussions, conferences, site visits and
laboratory investigations.
The South African arm of the company
was completely inexperienced in R&D
procedures and, in any case, with no
extra staff having been taken on for
the flyash programme, was being kept
fully occupied in coping with the surge
of conventional work then at hand. Its
general approach to the ‘wastes’ pro-
gramme therefore became somewhat
perfunctory.
On the other hand and after having
initiated the concept, EJL themselves
failed to acknowledge or realise that
their partner lacked the expertise and
enthusiasm to follow through on R&D
projects. They should either have ar-
ranged for a South African engineer to
spend some time gaining expertise or
experience in France or otherwise have
sent one of their experienced engineers
to take over the project.
RL made insufficient efforts to es-
tablish contact with senior technical
officials or owners of the various waste
materials — Eskom, Sasol, Iscor and
the mining groups. EJL, in particular,
must have known that there was no
point in doing research on Eskom



flyash or Iscor slag without some
formal pre-agreements in regard to
patents, exclusivity and possible com-
mercial developments. EJL was, in fact,
quite familiar with such procedures.
In northern France, for instance, they
had gone to the extent of purchasing
selected flyash dumps from the power
authority, at which they set up sophis-
ticated plants to produce premixed
subbase and base material; not only for
their own contracts, but also for con-
tracts being built by rival contractors.
It is also of interest to note that, in the
case of Ash Resources, Eskom itself
and the major cement companies were
the main shareholders. Those bodies
must have played an important role in
marketing the product successfully.
Although laboratory trials were car-
ried out in both France and South
Africa, insufficient attention was

paid to co-ordination of the results.
Enormous and unnecessary delays
were incurred in despatching to France
by air large samples of flyash, slag,
even mine dump sand and local limes,
all of which could satisfactorily have
been tested at Wits or the CSIR. In
fact, most of the laboratory workload
should have been carried out in South
Africa, using EJL colleagues as expert
consultants.

Charles Digue, a flyash pioneer and
enthusiast, later regretted cancellation
of the street trial in Johannesburg. RL
should, in fact, have offered, at their
own cost, to build a few short stretches
of street to Digue’s design. The cost
would not have been enormous and
could have proved the point, one way
or the other, despite negative labora-
tory results. Digue himself was not one
to discount laboratory results, but his
flair and experience might have pro-
vided an eventual solution.

It is possible that the rejection of
dump flyash because of its high silica
content might have been premature.
Ash Resources seem to have overcome
that particular difficulty in their field.
It is likely also that the slag project was
prematurely terminated. Prof. Blight at
Wits had been working on a mix com-
prising crushed slag, a stabilising agent
and mine sand, which never obtained
an opportunity for more extensive
testing before closure of the project.
The reasons for Slagment’s success,
using Iscor slag, should have been

taken into account. It seems that at the
present time (2007), when innovation
is being urged and supported at all
levels, South Africa is not yet making
great efforts towards beneficiation of
wastes. Mining continues at a pace,
coal-fired power stations continue

to be built and the waste piles are
mounting. If, however, methods and
systems could be found to beneficiate
some proportion of the wastes profit-
ably, private enterprise might again be
tempted to investigate the possibilities.
Such an effort at innovation needs to
be supported, supervised and assessed
systematically, and the sponsor must
accept reasonably high costs before
reaping financial reward.

The waste materials programme never
became a commercial proposition,
although it produced a fair amount of
interesting data at no great expense. It
has to be classed as a failure, but it also
represents, on reflection, a missed or
‘wasted’ opportunity.

2. METHOD-RELATED BILLS

OF QUANTITIES: EARLY 1970s

In a paper entitled Generals and
Generalship, Lord Wavell, before he
became famous as head of the Eighth
Army and Viceroy of India, had this

to say about the matter of ‘administra-
tion “Unfortunately, in most military
textbooks strategy and tactics are
emphasized at the expense of the ad-
ministrative factors. For instance, there
are 10 military students who can tell
you how Blenheim was won for one who
has any knowledge at all of the admin-
istrative preparations that made the
march to Blenheim [in 1704] possible.
There were months of administrative
planning to make Allenby’s manoeuvre
at the third battle of Gaza [in World
War I, 1914-1918] practicable. Again,
Marlborough’s most admired stratagem,
the forcing of the Ne Plus Ultra lines in
1711, was one that a child could have
thought of but that probably no other
general could have executed ... I should
like you to always bear in mind when you
study military history or military events
the importance of this administrative
factor, because it is where most critics
and many generals go wrong.”

There is an analogy here with civil
engineering, notwithstanding the deriva-
tion of the profession’s name. When the
time comes for entering the civil engi-

neering ‘battlefield’, one finds, despite
technical excellence in their respective
fields, that participants in the civil
engineering process have a tendency to
neglect administrative instruments and
factors. One of those instruments is a
document known as the bill (or schedule)
of quantities (BOQ), which plays a vital
role, in the office and the field, in the
fortunes of all participants: employer,
engineer and contractor.

This article describes and discusses
certain fundamental innovations that
were introduced into the standard BOQ
which, at that time, had retained its basic
format for a long length of time — in fact
ever since the end of the 19th century. It
is only in recent years that changes have
been effected to it in order to meet the
demands of a profession and industry
that has had to adapt to the rapid tech-
nological advances of the modern era.
This article sets down the history of how
those changes came about.

The movement towards change

In South Africa, the switch from depart-
mental construction (force account) to
construction-by-contract had gathered
pace and momentum by the early 1970s,
but had left problems in its wake in the
form of numerous claims, disputes and
cost overruns. This unfortunate develop-
ment threatened not only the standing
and retention of the burgeoning industry,
but also the relationship between its
private sector and its employers, some of
whom in any event had not been over-
enthusiastic about the gathering strength
and influence of consulting engineers
and contractors.

Interestingly and co-incidentally, the
British construction industry had been
undergoing similar problems, especially
in relation to massive claims and dis-
putes, with the result that the research
body CIRIA (Construction Industry
Research and Information Association)
was commissioned to look into the
matter. In due course, when CIRIA
published its findings in the proceedings
of ICE (Institution of Civil Engineers), it
was realised that its recommendations,
by virtue of similar construction systems
in the two countries, had direct rel-
evance to the South African problem.

According to Dr Martin Barnes,
author of the ICE paper, BOQs then in
operation constituted nothing more than
‘shopping lists, their format probably
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The civil engineering community
in South Africa quickly realised the
merits of the method-related BOQ

and, through the then Construction
Division of SAICE, arranged for
Martin Barnes himself to introduce
the method to the country through
a series of lectures and seminars in
all major centres

having been derived from the building
industry where quantity surveyors tended
to provide for a multitude of pay items,
whatever their value in relation to the
total contract. That type of BOQ made

it easy for estimators simply to price the
items and thereby avoid having to conduct
a proper study of the drawings. Quantity
surveyors had done the hard work for
them. Civil engineering contracts how-
ever, as Dr Barnes pointed out, need
somewhat more study in order for estima-
tors to submit realistic rates and prices.

The paper also pointed out, in an
analysis of typical bridge contracts, that
about 80 to 90% of pay items contributed
in the region of only about 5% to the
total cost of the structures, and that
such a plethora of items could easily, and
without risk, be priced and covered by a
single lump sum on the basis of a proper
study of the drawings and specifications.
As a result, estimators could spend more
time in studying and pricing the physical
and cost aspects of the principal ele-
ments of the proposed work.

The paper also made a distinction
between quantity-related, method-re-
lated and time-related pay items. The
new BOQ in fact featured a greater-
than-normal number of lump-sum items
for special activities such as setting up
crushing plants or batching plants or
ventilation facilities for tunnels — reim-
bursement for which, in standard BOQs,
could be recovered only in much later
payment of quantity-based items.

Furthermore, a more logical and
comprehensive set of items was in-
serted under the P&G (Preliminary
and General) heading: establishment of
camps; movement of plant and equip-
ment to and from site; overheads and
running expenses generally. In such
cases, a payment distinction was clearly
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made between once-only lump-sum
items (e.g. setting up camp and work-
shops) and items that incurred monthly
running costs (e.g. maintenance of camp
and workshops).

The modifications suggested by Dr
Barnes became known as the method-
related bill of quantity and, in essence,
its basic principles were: (i) reimbursing
contractors in a logical fashion, through
the BOQ, for costs as they arose in the
field so as to improve their cash flow;

(ii) producing a BOQ that would adapt
to the contractor’s proposed method

of managing the contract; and (iii) im-
proving the employer’s understanding of
how the contractor intended to set about
the work.

In terms of the usual conditions
of contract, however, estimators are at
liberty to take risks, for instance by: (i)
pricing lump-sum items at zero and al-
locating such costs to quantity-related
items in the hopes of quantity increases
— which are not uncommon in practice;
or (ii) being free to over-price (load) their
lump-sum rates in order to obtain early
cash flow. A method-related BOQ did not
possess the authority to eliminate those
opportunities for those who wished to
take such risks, but it would highlight
companies that chose to gamble and put
themselves at risk of losing the award by
virtue of having submitted unbalanced
bids. The method, however, protected the
employer by virtually compelling estima-
tors to expose their proposed modus
operandi and thus reduced the chances
of appointing a contractor who chose to
gamble or might be permanently or tem-
porarily short of cash.

The civil engineering community
in South Africa quickly realised the
merits of the method-related BOQ and,
through the then Construction Division
of SAICE (South African Institution of
Civil Engineering), arranged for Martin
Barnes himself to introduce the method
to the country through a series of lec-
tures and seminars in all major centres.
Response from the profession all round
was positive and even enthusiastic, and
within a relatively short time after the
tour most major employers had modi-
fied their traditional BOQs to conform
to method-related principles. In fact,
at the present time and some 30 years
later, BOQs in South Africa continue to
conform to the principles originally laid
down, and to contribute to the mainte-

nance of best practice in the industry
and profession.

(As a footnote and interestingly
enough, through a document known as
the New Engineering Contract (NEC),
in which Barnes also played a major role,
BOQs are now being replaced by so-
called ‘activity schedules’. However, most
South African contracts continue to fea-
ture the method-related BOQ, at any rate
for the time being, the ‘activity schedule’
being a more radical innovation which
might eventually find its place, as did the
method-related BOQ.)

Discussion and comment

Innovators frequently complain about
slow reaction to their ideas and pro-
posals. The method-related BOQ is an
exception and a few reasons have been
advanced for its successful reception.

The entire civil engineering commu-
nity realised at the time that the method
might offer a good chance not only of
reducing the number of claims and
disputes, but also of instituting a more
straightforward style of pricing and pay-
ment. To use a standard cliché, method-
related BOQ was welcomed because ‘its
time had come’.

Method-related BOQs encouraged
balanced tendering and tendencies to-
wards risk-taking, in that way probably
reducing the incidence of wrangles on
site, which bore possibilities of ending in
expensive and long-term formal disputes.

Introduction of the method was able
to be brought about by simple adminis-
trative procedures, required no special
legislation and incurred few, if any,
extra expense.

Prospective innovations are often
viewed with suspicion because they are
not sufficiently studied or understood,
but in this case all experienced partici-
pants readily grasped the advantages of
the proposals.

The fact that ICE in London had
helped promote the system and that Dr
Barnes himself had come to introduce the
system into South Africa certainly expe-
dited acceptance and implementation.

The Construction Division of SAICE
(well stocked by contractors) had initi-
ated and organised the Barnes visit — the
cynical might say because of enlightened
self-interest — but managed to prove
the value of propagating any innovative
concept through a committed and deter-
mined project champion. [



WORLD’S LARGEST FOAMED
CONCRETE PROJECTTO
SAVE RARE BAT SPECIES

AROUND 600 000 CUBIC metres of foamed con-
crete are being pumped into an old mine in the
UK to preserve a major bat hibernation siteThe
village of Combe Down near Bath is now the site
of what is thought to be the world's largest single
use of foamed concrete, with the estimated final
volume approaching 600 000 cubic metres and
due for completion by December 2009.

The Combe Down Stone Mines site — where
the Greater Horseshoe Bat is found - is one of
the 20 top bat hibernation sites in Europe and
seventh best in Britain. However, the irregularity
of the size, condition and spacing of the pillars
have led to a weakening of the mine roof. This
weakness has been exacerbated by factors such
as traffic vibration and climatic conditions. This
— coupled with a deterioration of the pillars
that were left — has resulted in large areas of the
mine being classified as hazardous, with 80% of

o) Stabilising around eroded mine pillar
@) 600 kg per cubic metre plastic density foamed

concrete being pumped
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the mines having less than six metre cover with
as little as one metre in some places.

After extensive trials and testing of suit-
able infill materials, including sand, stone and
pulverised fuel ash, a lightweight (600 kg/m?)
foamed concrete was chosen as suitable fill
material, fulfilling the requirements of the
client, the engineers and the contractor. Two
of the bigger factors behind choosing foamed
concrete was its ability to be made very light-
weight, and be pumped over 1 000 metres
into the mine. Another factor was the required
rate of production: at peak production foamed
concrete would be required at rates of over
200 cubic metres per hour.

For the design and supply of foamed con-
crete equipment and the extremely specialist
foaming chemicals to achieve the type of
performance and accuracy the project de-
manded, the contractor, Hydrock Contracting,
turned to foamed concrete specialists,
Propump Engineering. A modified Steelfields
Major 2000 concrete plant, fitted with a 2 000
litre planetary mixer, 260 tonnes of cement
storage and 60 tonnes sand storage bins
— with a further 100 tonnes auxiliary storage
—is used to supply the base materials, which
after mixing are sent to a 6 000 litre holding
tank for constant agitation.

From this tank, the base materials are
drawn off by up to six large output grout
pumps which feed the base materials a
distance of up to 1 000 metres into the mine.
The foam added to the base mix is manu-
factured in the mine by specially designed,
custom-built mobile foam generating systems
that produce dry type foam at variable rates
between 100 to 1 000 litres per minute. Once
the foam is produced, it is pumped up to
100 metres through 50 mm lines and then
injected into the base material grout line via
in-line mixing chambers, which continuously
blend the foam and base materials together.
The resultant foamed concrete can then be
pumped directly to the mine area requiring
stabilisation.

The basic ‘isolate and infill method
continues to date, with the last of the high
hazard areas finished early 2006. Since this
time both Hydrock Contracting and Propump
Engineering have continued on site, under
a separate contract, completing further
infill works until March 2007 when the main
scheme section of the works were awarded.
This will see a further 300 000 cubic metres of
foamed concrete complete the stabilisation of
the Combe Down mine workings.

» INFO

www.propump.co.uk.

Q) Maponya Mall, Soweto - overall winner of the
2008 Steel Awards

MAPONYA MALL
2008 STEEL AWARDS WINNER

At the 2008 Steel Awards function, hosted

by the Southern African Institute of Steel
Construction (SAISC) at the Vodadome in
Midrand on 4 September, the Maponya Mall
walked away with the overall winner's award, to
the applause of a record number of 750 guests.

This, the first up-market ‘mega’ shopping
mall in Soweto, was built on the 21 ha property
of prominent Sowetan businessman, Richard
Maponya, who said the award was “a dream
come true.

The judges remarked that over the last few
years, they have had a number of shopping
centre entries, but few of them had the ‘wow
factor’ that excited the panel enough to win
many awards, let alone the ‘overall winner' award.

According to the brief, the design needed
to create a sense of community and this has
been achieved by the large, naturally lit piazza
that dominates the planning. Shoppers are first
struck by the light and airy atmosphere in the
mall and by the fact that the professional team
has created a truly African feel.

“This is definitely not another one of those
mortar-enclosed prisons we call the local
shopping mall,” said the judges. “The futuristic
water features in the front, the statues of the
elephants and the fact that some of the shops
and banks open out onto the parking area
make a significant difference.”

The judges commented on the sheer size
of the project, and the fact that no less than
four steelwork fabricators were involved in
making the structure happen in double-quick
time. “The project makes truly excellent use
of tubular steel, and is highly deserving of the
2008 Tubular category award, as well as the
overall winner award,” said the judges.

What makes this achievement even more
remarkable, is that the Institute had received 60%
more entries this year than in any previous year.
According to SAISC Executive Director, Dr Hennie
de Clerq, the overall quality of the entries indi-



cated an extremely vibrant, healthy and creative
steel construction industry in South Africa.

» INFO

Renee Pretorius

renee@saisc.co.za

SOLVING SURVEY CHALLENGES
AT GREEN POINT STADIUM
WITH THE LEICA TOTAL STATION

SEVERAL STADIUMS IN South Africa are cur-
rently under construction in preparation for
the 2010 FIFA World Cup. One of the largest
projects, Cape Town’s Green Point Stadium,
will have a capacity of 68 000 spectators. The
complex design of this stadium includes a
steel cable tensioned glazed roof which will
reach 55 m at its highest point.

John Trangos, Chief Surveyor for Murray
and Roberts, says that the team was faced
with some unique survey challenges,
particularly those relating to the correct
positioning of the raking pylons. The outside
perimeter of the stadium has been designed
to accommodate 74 raking pylons of various
heights from 34 to 54 metres high. The
pylons will support the roof and the overall
effect will be a wave-like configuration. A
perimeter compression ring and an internal
cable tension ring form the basis of the roof
which will rest on the raking pylons via the
girder intersections on the underside of the
compression ring.

The pylons each measure 3 m long x 800
mm wide and their upward and outward

slant at 17,5 degrees has been particularly

challenging. Trangos explains that the con-
struction of the pylons is being carried out
in 3,8 metre lifts necessitating approximately
12 lifts per pylon. The survey team has to
position the formwork for each lift. Due to
the weight of the roof, the accuracy of these
columns needs to be perfect with very small
tolerances. Maintaining integrity of control
was difficult because of the acute upward
angles. This would have necessitated
working from quite a few different stations
around the stadium.

After discussions with Leica, Murray and
Roberts decided to erect a 16,5 metre high x
2 m diameter reinforced steel and concrete
beacon, right in the centre of the stadium
and then affixed a Leica 1200 robotic Total
Station (TCRP 12014+R1000) to the top of the
pillar.

Trangos says that they were fortunate in
that the geometry of the stadium was such
that it enabled a full view of the columns
from the centre of the stadium. “This imme-
diately gave us several advantages. The fully
automatic Leica Total Station is controlled
from our ground station via radio link so it
can be left at the top of the pylon for any
period of time. This was ideal as we could
take all the necessary measurements of the
raking pylons from one position. This also
freed us up to do other survey work inside
the stadium. We will also be able to utilise
the Total Station from its position on top of
the pillar when we position the steel seg-
ments on the roof.”

The Leica TPS Total Stations are packed
with outstanding features and are built for
speed, accuracy, ease of use and reliability.

» INFO

GeoSystems Africa

info@geosystemsafrica.com

MAPELASTIC SEALS
CLARIFIER TANKS AT
GROOTVLEI POWER STATION

FOUR AND A HALF TONS of Mapelastic
Smart, a versatile waterproofing agent
manufactured by Mapei, have been used
to waterproof and rehabilitate two clarifier
tanks at Grootvlei Power Station.

First commissioned in the late 1960s and
then shut down in the early 1990s due to an
over-supply situation, the power station is

Civil Engineering | September 2008 N




currently in the process of being recommis-
sioned, and the clarifier tanks form a vital part
of this process.

Mapelastic Smart was supplied to the
main contractor, Karrena Africa, by local
Mapei agents, Engineered Concrete Systems
(ECS). In addition, 330 metres of Mapeband
TPE, used to seal the joints between the walls
and the floors, were also supplied by ECS.

ECS product manager, Pieter Aucamp,
says the clarifiers have been empty for more
than a decade and their exposure to the
elements and temperature extremes has re-
sulted in the cracking and erosion of the walls
and floors.

Before the Mapelastic could be applied
those sections of the floors where the erosion
had penetrated into the sub-base concrete
had to be repaired. This was achieved by
drilling and removing the damaged sections
and filling them with fresh concrete.

Once the concrete had set, grooves two
to three cm wide and five cm deep were cut
into the concrete floor to allow for expansion
and contraction. Backing cord was inserted
into the grooves, after which 17 cm wide

Mapeband TPE was used to seal the exposed

Q) Mapeband TPE is applied to the joint between
the wall and the floor in one of the clarifier tanks at
Grootvlei Power Station

Q} One of the clarifier tanks at Grootvlei Power
Station which was waterproofed using four and a
half tons of Mapelastic Smart

grooves. Two coats of Mapelastic Smart were
then applied to the floors and the walls.

The first coat was applied horizontally by
brush and the second coating was applied
by roller using vertical strokes to create a
better bond. Once the Mapelastic had dried,
Mapeband TPE was applied to the joint be-
tween the walls and the floors.

Chris van Jaarsveldt, contracts director
of Karrena Africa, says that both Mapelastic
Smart and Mapeband TPE were very easy
to work with. “Mapelastic Smart proved
very easy to mix and apply and the finished
product looks really good. | will certainly rec-
ommend it for use on similar projects at other
power stations.”

Mapelastic is a cementitious membrane
which, thanks to a high synthetic resin con-
tent, retains flexibility and water resistance up
to pressures of 3 atm. According to Aucamp, it
has excellent adhesion and elasticity proper-
ties which ensure long-term stability. Besides
waterproofing, Mapelastic Smart shields
concrete structures from the aggressive ac-
tion of carbon dioxide, as well as protecting
steel reinforcing in concrete from the salt in
sea water. Moreover, its high elasticity and
extendibility mean that structures which
develop cracks as wide as 2,8 mm will be
protected.

Mapelastic is a versatile and water-
proofing material which is suitable for a wide
range of applications from waterproofing
large infrastructural projects such as concrete
dams, canals, reservoirs, piers, bridges and
water towers, to the protection of domestic
installations such as swimming pools, baths
and showers. Proven for over 17 years in
waterproofing, and protecting more than 60
million square metres of concrete surfacing, it
is specified by professionals all over the world.

» INFO

Pieter Aucamp
011 876 5500/082 407 0923

RESEARCH FELLOWSHIP
MARKS C&CI'S
70th ANNIVERSARY

THE CEMENT & CONCRETE INSTITUTE
(C&Cl) will award a Sustainable Concrete
Research Fellowship to celebrate 70
years of operations in South Africa.

John Sheath, marketing manager of C&C|,

says the Research Fellowship - to commence

with the 2009 academic year — will have as

objective new research into solutions to improve
the sustainability of concrete in South Africa.

“The research findings will also ensure that future

concrete structures have the lowest possible

carbon footprint, atmospheric emissions, energy
use, and impact on the environment,” he states.
The specific objectives of the three-year

Fellowship are:

1 To conduct high-level research to open up
new areas of knowledge and generate solu-
tions for the concrete industry in South Africa

I To provide a developmental opportunity
for a committed or new researcher into
concrete who will subsequently use the
acquired skills in the concrete industry and/
or academic fraternity in South Africa

I To ensure knowledge transfer of the re-
search information to industry by means of,
for example, peer-reviewed publications,
seminars, symposia, and public lectures

1 To forge closer links between the research
community and the concrete industry

“The Fellowship will naturally also add to the

C&Cl's prestige in the field of research. Since

its establishment in 1938, the Institute has

already awarded two Research Fellowships: one

for the investigation of shrinking aggregates

in the 1960s, and the other for research into

concrete durability in 1989. Both Fellowships

resulted in the generation of substantial

new knowledge and contributed to solving

practical problems in the concrete industry by

producing high-level solutions,” Sheath adds.
The new Fellowship will have to be linked

to a South African tertiary or research institution

active in concrete research. Applicants (prefer-

QJ John Sheath, marketing manager of C&Cl,
who announced the new Research Fellowship at a
function in Midrand recently
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ably South Africans) would have to hold at

least an MSc in a relevant field and have a back-

ground in civil engineering, concrete materials

science and/or engineering. If not in posses-

sion of a PhD, the applicant will be expected

to submit the necessary dissertation for a PhD

within the course of the Fellowship.
Applications for the Fellowship close on

1 November this year.

SIKA'S ROBUST
ADMIXTURES SECURE THE
GAUTRAIN PROJECT

South Africa’s Gautrain Project is currently the
biggest rail project under construction in the
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world. Sika is proud to have been selected as
one of the key suppliers of construction ma-
terials to various facets of this development.
Following the stringent testing of numerous
concrete repair products, Sika's high perform-
ance concrete products were approved for
use in pre-cast concrete fabrication, by the
Bombela Consortium, which heads up this
R25 billion venture.

The Gautrain project houses the largest
pre-cast yard in Africa and Sika South Africa
has secured the contract to supply Sika
Viscocrete-10 to the yard for the fabrication of
bridge segments and bridge beams. For the
production of these segments, a 90 minute
slump life and a 180 mm slump was required,
which the Viscocrete-10 easily provided. A
dosage of 0,3% of Viscocrete-10 was used
in the fabrication of the concrete and it was
found that the Viscocrete-10 was less tempera-
mental than the competitors’ products when
faced with varying grades of cement.

Since its worldwide introduction, Sika
ViscoCrete technology has become widely
used for normal workability concrete, high
early strength requirements as well as for self-
compacting concrete. The technology was

developed in the mid 90s and perfected in the
early 2000s, resulting in the highest perform-
ance concrete admixtures based on polycar-
boxylates. The effect of this technology is much
more powerful than conventional high range
water reducers, which are based on melamine
or naphthalene polymers. A vastly improved
and controlled workability is now possible with
lower dosages. An upshot of high early strength
development with Sika ViscoCrete technology
is extremely economical stripping times for
pre-cast and in situ concrete ensuring that fast-
track, durable concrete with high density, high
strength and reduced permeability is achieved.

This faster turnaround of formwork results
in higher output, reduction of cement content
or the use of more economic cementitious
materials, reduction of energy consumption,
improved surfaces and appearance, earlier
achievement of release strength which enables
earlier handling and transportation of pre-cast
elements, and excellent workability at low
water/cement ratios allowing for production of
ultra-high strength concrete elements.

The Gautrain pre-cast yard fabricates an
average of between 35 and 45 bridge seg-
ments and beams per week, which is not huge




in the great scheme of things considering that
a total of 3402 is needed to make the 8,5 km

of viaducts for the Gautrain. The consumption
of Sika Viscocrete-10 to date in the production

of these segments has been approximately
46000 £ and a further 35 000 £ will be used up
until the end of 2008.

Sika Viscocrete-10is a third generation
superplasticiser for concrete and mortar and
is especially suitable for concrete mixes with
extended transportation times and extended
workability requirements, ultra high water
reduction and excellent flow characteristics.
This powerful superplasticiser acts through
several mechanisms: through surface ad-

sorption and sterical effects separating the

cementitious binder particles, the following

properties are achieved:

M high water reduction, resulting in high den-
sity, high strength and reduced permeability

M excellent plasticising effect, resulting in
improved flow, placing and compaction
characteristics

M reduced shrinkage during curing and re-
duced creep when hardened

Viscocrete-10 does not contain chlorides or any

other ingredients which promote the corrosion

of steel, it is therefore suitable for use in rein-

forced and pre-stressed concrete structures.

The Gautrain bridge segments are bonded

with Sikadur-31SBA S-02, an epoxy adhesive
which conforms to the FIP standards as required
by the Bombela Consortium. The total amount
of Sikadur-31 SBA S-02 used to date is approxi-
mately 6 700 £ with a forecast of 65 000 £. The
Sikadur-31 SBA S-02 is applied between the
segments by hand at a thickness of =3 mm and
then after stressing a bond line of + 0,5 mm is
achieved. The consumption per joint is 35 £.
Sikadur-31 CF was used to glue the
bearing pads onto which the concrete
beams are placed. This two-part, thixotropic

Q} Inside a segment of the viaduct
Q} Gautrain viaduct 3
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epoxy adhesive and repair mortar can be ap-
plied to a range of component surfaces such
as concrete elements; hard natural stone;
ceramics and fibre cement; mortar, bricks
and masonry; steel, iron and aluminium;
wood; polyester and epoxy; and glass. It is
particularly suitable for use on the Gautrain
project as it adheres to dry and damp con-
crete surfaces, is extremely flexible, hardens
without shrinkage, has a high strength
adhesive as well as a high initial and ultimate
mechanical strength and is impermeable to
liquids and water vapour.

Sika's valuable contribution of high per-
formance construction materials and world
class engineering skills to the Gautrain project
certainly bodes well for its long-term resilience
and reliability.

» INFO

www.sika.co.za

TRENCHLESS
TECHNOLOGY AWARD

Vela VKE Consulting Engineers earlier this

year won the Southern African Society

for Trenchless Technology (SASTT) award

for excellence, together with Trenchless
Technologies (the contractor) and
Johannesburg Water (the client). The award
was presented at the SASTT's AGM, in recogni-
tion of the work done on the Klipspruit Basin
sewer upgrades in Johannesburg.
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Q} Brothers Jose (left, co-owner of Trenchless

Technologies) and Fernando Barbosa (drill operator)
take possession of ‘Big-Boy”

The project works comprised the reha-
bilitation and upgrading of 2,3 km of sewer
pipes with diameters greater than 150 mm,
primarily by means of trenchless technology,
due to the location of the pipes. The works
were implemented in three locations within
the basin Joubert Park, Oriental Plaza, and
New Centre in Rosettenville.

Preliminary scoping of the works was
based on previously recorded closed-circuit
television (CCTV) camera survey footage, but
the need for a pre-implementation CCTV
camera survey was identified and specified
as part of the contractor’s scope of work. The
CCTV camera surveys assisted in identifying
the following general problems: corroded
pipes, water infiltration, cracked pipes, broken
pipes and root intrusion.

The locality of the works was the primary
reason for the application of trenchless tech-

nology. At the Oriental Plaza the upgraded
sewers were located within the Plaza parking
area and the surrounding streets. As the Plaza
receives approximately 28 000 visitors per day,
minimal disruption was crucial. In Rosettenville
the rehabilitated sewer was located in a major
arterial road and crossed underneath a railway
line, requiring minimal disruption.

The project was executed over an eight
month construction period achieving substantial
economic, social and environmental benefits.

The contractor, Trenchless Technologies,
had used their TERRA-JET 1712 B machine on
this project. This HDD (Horizontal Directional
Drilling) machine had been produced in 1994,
but in spite of its age was (and still is) in daily
operation. Subsequent to the award-winning
project, Trenchless Technologies took pos-
session of a TERRA-JET 7520 D, which they
promptly nicknamed ‘Big-Boy".

According to co-owner of Trenchless
Technologies, Sam Efrat, ‘Big-Boy’ is an
impressive piece of precision engineering
with many innovative and unique processes.
“It will enable us to offer our clients longer
bores and larger pipe diameters, even in hard
ground. The TERRA-JET 7520 D can undertake
bores of up to 400 m length which can be
back-reamed up to 800 mm. Additionally it is
equipped with rock drilling tools, which will
allow us to offer guided rock drilling.”

The benefits of using trenchless tech-
nology include reduced excavation costs,
less long-term damage to road surfaces and
minimal disruption to vehicle and pedestrian
traffic. There is also limited environmental
impact and a time-saving factor, as no full
environmental impact assessment is required.
Trenchless methods reduce service congestion
in developed cities and leave more space avail-
able for other services development.

» INFO

Meghan Brinkley (Vela VKE)
brinkleym@velavke.co.za
Sam Efrat (Trenchless Technologies)

sam@trenchless.co.za



R engineering geologist

The annual JD Roberts Award is
sponsored by Murray & Roberts and held
in partnership with the CSIR. Instituted
by Murray & Roberts in the late 1970s
in remembrance of one of the group’s
founding fathers, Dr JD (Douglas) Roberts,
the award recognises and promotes com-
petitive and environmentally sustainable
solutions to human dilemmas and encou-
rages scientific research into technology
that will enhance the quality of life of all
South Africans.

Douglas Roberts was a doyen of the
construction industry in South Africa, well
known for his entrepreneurial flair and pas-
sion for seeking and trying new techniques
and ways of doing things. It is in this spirit
that the JD Roberts Award takes place
annually, recognising talent and research
within the CSIR.
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P Dr Phil Paige-Green of the CSIR, winner of
the 2008 JD Roberts Award, flanked by Hans
[ttmann, Executive Director (acting) of CSIR Built
Environment, and Carien Botha of the Murray &
Roberts Executive

DR PHIL PAIGE-GREEN, an acclaimed
engineering geologist at the CSIR
(Council for Scientific and Industrial
Research), has been named winner of
the 2008 JD Roberts Award. The award
was handed to him at a function held in
Pretoria on 22 July 2008. He received the
award for outstanding research and in-
novation, with an international flavour,
in the transport infrastructure field. His
research has resulted in the application
of products, improved materials usage
and specifications for sustainable road
construction, which have had great social
impact.

Dr Paige-Greene, a Fellow at CSIR
Built Environment, is currently working
on a project — worth more than R5 mil-
lion — to develop a cost-effective way
of using renewable sources, specifically
waste products, in road binding mate-
rials. Given oil shortages, the environ-
mental effects of fossil fuel usage and
global climate change, various alternative
binders needed to be investigated and
developed by the CSIR. Consequently,

a prototype binder based primarily on
materials currently considered to be
waste products has been developed. This
material is being evaluated and improved
to develop the necessary properties for

use as a road binder.

Dr Paige-Greene has led various
projects in 14 countries in Africa, in-
cluding Botswana, Ethiopia, Ghana,
Malawi and Uganda. His research has
helped some countries to upgrade their
road design manuals and he has also as-
sisted them with training guidelines and
conducted road improvement investiga-
tions and technical audits.

Breakthroughs by Dr Paige-Green
include his research on tillites (a type of
rock), which saw him becoming a world
authority on the topic. His later research
centred on materials for the construction
of unsealed roads, culminating in the
development of innovative specifications,
deterioration models and construction
requirements. These have been imple-
mented internationally. His work on
unsealed roads evolved into the upgrading
of such roads to low-cost sealed ones, for
which he again received international
recognition.

Dr Paige-Green has won a number
of awards for best papers at conferences
and currently serves as the Vice-President
(Africa) of the International Association
of Engineering Geology. He has published
more than 90 papers, and contributed two
chapters to Engineering Geology of South
Africa, Vol. 3, the authoritative work
on the engineering properties of South
African natural materials. He is also the
author and co-author of more than 300
contract, research and unpublished CSIR
internal reports. [



News from the South African
Academy of Engineering

ABOUT THE SAAE

Academies of Engineering worldwide

are playing an increasingly supportive
and consultative role, working in concert
with governments, business, academia
and other engineering institutions in
times where the competitiveness of na-
tions is technology driven. In most devel-
oped and developing nations, Academies
of Engineering (which include all disci-
plines of engineering) are deemed to be

so important that they report directly to
the office of the Head of State.

As South Africa braces itself to face
the biggest challenge in its history, the
South African Academy of Engineering
(SAAE) is steadfast in its belief that it
is well poised to meet its stated objec-
tive in serving the best interests of the
country (and not the interests of its
members). Time, however, is not on our
side. The challenges facing the country

in terms of infrastructure and economic
growth in the face of a critical skills
shortage are such that the Academy
needs to be in a position to harness

its resources to support the AsgiSA
(Accelerated and shared growth initia-
tive for South Africa).

To achieve these goals, two critical
elements need to be in place: the full
support of government in terms of
speeding up the process in getting the
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New SAAE Office Bearers

OJ Bob Pullen - President

QJ Prof Roelf Sandenbergh - Vice-Pesident
QJ Dr Con Fauconnier - Vice-President

OJ Braam le Roux - Treasurer
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new SAAE Act in place, and the support
of the business and engineering com-
munity. The latter is in place, and key
business and engineering leaders, who
are distinguished technology leaders as
well, are already (or will be approached
to become) Fellows of the Academy. Now
government needs to play its role in ac-
celerating the legislative process.
In summary, the value added by the

SAAE comprises largely the following:

It is the only voluntary professional en-

gineering advisory body representative

of all disciplines in SA.

It compliments the statutory func-

tions of ECSA (Engineering Council

of South Africa), ASSAf (Academy

of Science of South Africa), NRF

(National Research Foundation) and

NACI (National Advisory Council on

Innovation) as well as the roles of the

many single-discipline Engineering

Institutions in South Africa.

It networks with Government, univer-

sities, industry, ASSAf and Academies

of Technological Sciences and

Engineering around the world.

It serves as a motivating factor for

young and potential engineers.

NEW EXECUTIVE COMMITTEE AND OFFICE

BEARERS FOR 2008 - 2010

At the AGM on 28 May 2008 the fol-

lowing Fellows were elected to serve on

the Executive Committee:

Dr Con Fauconnier, Retired Chief
Executive, Exxaro Resources Ltd

Mr Trueman Goba, Executive Chairman,
Goba Consulting Engineers & Project
Managers

Prof Fred Hugo, Emeritus Professor and
Director ITT, Dept Civil Engineering,
University of Stellenbosch

Dr Bingle Kruger, Retired CEO, BKS

Mr Braam le Roux, Retired CEQO,
Spoornet

Prof Roy Marcus, President, Engineering
Association

Prof Tshilidzi Marwala, Carl and
Emily Fuchs Chair of Systems and
Control Engineering, University of the
Witwatersrand

Mr Bob Pullen, Past President, ECSA

Prof Roelf Sandenbergh, Dean,
Faculty of Engineering, Built
Environment and Information
Technology, University of Pretoria

Dr Mike Shand, Director,
Ninham Shand

Office Bearers:

At the first Executive Committee
meeting in August the following Fellows
were elected as Office Bearers:

President Mr Bob Pullen
Vice-Presidents  Prof Roelf
Sandenbergh

Dr Con Fauconnier

Treasurer Mr Braam le Roux

NEW FELLOWS

At the AGM the following new Fellows

were also elected:

Salim Amod, Managing Director,
Development and Engineering
Consultants (Pty) Ltd

Francois Anderson,

Chief Radar & EW System Engineer;
CSIR Fellow at CSIR DPSS

Prof Andries Burger,

Professor and Departmental
Chairman, Process Engineering,
University of Stellenbosch

Stefan Hrabdr, Director, Merlim (Pty) Ltd

Prof Beatrys Lacquet,

Dean, Faculty of Engineering and the
Built Environment, University of the
Witwatersrand

Pierre Lombard,

Railway Engineering Consultant

Willem Louw,

Managing Director, Sasol Technology

Prof Alan Nurick,

Head, Department of Mechanical
Engineering Science, University of
Johannesburg

Prof Gerald Nurick,

Professor, Department of Mechanical
Engineering, University of Cape Town

Dr Gustav Rohde, CEO, Africon

Prof Alphose Zingoni,

Professor of Structural Engineering,
University of Cape Town

CONGRATULATIONS TO

FELLOWS LAWLESS AND HUGO

SAAE is very proud of Fellows Allyson
Lawless and Fred Hugo who received
awards in categories A and F respec-
tively for their outstanding contribu-
tions towards scientific, engineering
and technological development at the
10th National Science and Technology
Forum (NSTF) Awards Gala Dinner on
27 May 2008. O

» INFO

WWwWw.saae.c0.zZa



Basil Read Award
Jamieson Memorial Lecture

THE SAICE PROJECT Management
Division has amongst its other goals

and objectives taken over the duties

of the Construction Division. One of
these duties was the presentation of the
Basil Read Award, usually performed in
conjunction with the Sandy Jamieson
Memorial Lecture. However, the demise
of the Construction Division some years
ago resulted in the failure to arrange

the Memorial Lecture and to make the
Award. The Project Management Division
is considering whether this omission
should be corrected.

The Construction Division started
the Basil Read Awards in 1976 in honour
of Mr Basil Read, to provide for the rec-
ognition of individuals who had made a
significant impact and contribution to the
civil engineering construction industry.

Mr Read was a legend in his time in
the construction industry. He graduated
from the University of Cape Town in
1940 and enlisted with the South African
Engineering Corps where he served in
Kenya, Ethiopia, North Africa and Italy.
After the war he joined Walton Grey
and at the age of 32 was made Managing
Director. In 1952 he formed Basil Read
(Pty) Ltd. The company continued to

flourish under his directorship, eventually
merging to form Group 5. Shortly before
his untimely passing he was involved in
the staff buy-out to form the new Basil
Read (Pty) Ltd.

Mr Read was very involved in the civil
engineering profession and was the insti-
gator and the first chairman of the SAICE
Construction Division. He was also very
active in SAFCEC (SA Federation of Civil
Engineering Contractors) and served on
their Executive Committee, eventually
becoming Vice-President. He was also a
founder member of the Civil Engineering
Industry Training Board and served as
chairman on the training committee for
the Transvaal and Orange Free State. Mr
Read was an extremely generous person
and personally financed Mr Martin
Barnes’ lecture tour of South Africa
to promote the method-related Bill of
Quantities which is the basis of the cur-
rent schedule of quantities in use today.

The conditions for the Basil Read
Award were/are as follows:

1. The Basil Read Award consists of
a Gold Medal and, in addition, up to two
Bronze Medals which may be presented
annually to a member of the Institution
who is employed in or associated with

Sandy

civil engineering construction and who,
in the opinion of the South African
Institution of Civil Engineering (SAICE)
has made an outstanding contribution or
rendered significant service to civil engi-
neering construction, normally within the
previous two years.

2. Nominations and motivations are
to be invited annually from individual
members and/or from SAICE Branches
and Divisions, and are to be submitted
in the first instance to the SAICE
Construction (Project Management)
Division which will pass its recommenda-
tion on to the SAICE Executive Board for
approval.

3. The Construction (Project
Management) Division will take into ac-
count the achievement of candidates in
one or more of the following fields when
considering its recommendations:

Direct control of an engineering con-
struction unit which achieves an excep-
tionally high production coupled with a
concomitant reduction in cost.
Development of engineering techniques
which have made a major contribu-
tion to the efficiency of a significant
part of the construction process, or
engineering or management techniques
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which will significantly reduce costs in
the construction process.
Overcoming extreme physical obstacles
encountered in the execution of con-
struction work.
Solving unexpected and difficult prob-
lems encountered on a construction
project, including imaginative and
practical design solutions.
Methods leading to significant simplifi-
cation or improvement of construction
organisation and planning.
Contributions resulting in a significant
improvement of the image of construc-
tion.
The list of considerations is not exclusive
and motivation for the Award need not be
confined to these fields of endeavour.

In the event of no suitable candidate
being proposed, the Construction (Project
Management) Division may withhold its
recommendations in any one year. Bronze
medals may be awarded in a year in which
no award for the Gold Medal is made.

The prestige of this award can be
evaluated by perusing the list of previous
awards up to 1994 (see table).

The Construction Division initiated
the Memorial Lecture for Mr Jamieson
who was one of the icons of the profes-
sion. Mr Jamieson graduated from the
University of the Witwatersrand and
spent his first three years working
for the South African Railways and
Harbours. Thereafter he joined Basil
Read in 1956 and was appointed
Chairman and Managing Director in

1974. Basil Read then formed part of the
merger of several companies to form
Group 5 Engineering and Mr Jamieson
was made Chairman of this organisa-
tion in 1983.

Mr Jamieson was an active member
of SAICE and served on both the Council
and the then Executive Committee. He
was also very involved with SAFCEC
and served on several committees, as
well as chairman of their Executive
Committee. He represented SAFCEC on
the Civil Advisory Council and the Client
Liaison Committee, and in addition he
was a member of the Civil Engineering
Training Board and the S.A. Council for
Professional Engineers.

In the light of the aforementioned, it
was therefore quite appropriate that the
Jamieson Memorial Lecture and the Basil
Read Award should be created in honour
of these legends of the industry and that
they should be addressed at the same
function.

The Project Management Division
therefore invites comments about the
appropriateness of the re-introduction
of the Lecture and Awards bearing in
mind the plethora of other awards that
are currently available, none of which
really cover the construction industry as
awhole. O

TYPE OF

YEAR RECIPIENT

MEDALLION

1976 F Crowley GOLD
1977 AG Davies GOLD
1978 H McKay GOLD
1979 DR Moffett BRONZE
1979 JCCane BRONZE
1980 MC Vorster GOLD
1980 MW Gertz BRONZE
1981 JP Engelbrecht BRONZE
1981 MW Dane BRONZE
1982 PC Smith BRONZE
1982 BH Spottiswoode = BRONZE
1982 H de Wet BRONZE
1982 BC Bruce GOLD
1984 BEG Johansson BRONZE
1985 BC Bruce GOLD
1986 A Van Rooyen GOLD
1986 JVerduyn BRONZE
1986 TG Wiese BRONZE
1986 FLE Stephan BRONZE
1987 KP Mackie GOLD
1987 J Matchett BRONZE
1987 L Tauschinger BRONZE
1988 No award

1989 No award

1990 IC Potgieter GOLD
1991 No award

1992 R Beaumant BRONZE
1993 GR Wolfe BRONZE

\ 1994 D Bean GOLD )

CESA also a winner at SAACE's awards evening

Category winners at the 2008 CESA Engineering Excellence Awards function held at the Sandton Sun,

Johannesburg
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The South African Association of Consulting
Engineers (SAACE), at their prestigious 2008
Engineering Excellence Awards function, held on
6 August at the Sandton Sun, not only rewarded
engineering excellence, but also launched its
new identity, Consulting Engineers South Africa
(CESA).

As CESA, according to president Felix
Fongoga, the Association has repositioned itself
more prominently as the ‘Voice of Consulting
Engineering’ in South Africa to better address the
challenges and opportunities of the future, and to
continue adding value and enhancing the busi-
ness interests of consulting engineering firms.

SAICE's heartiest congratulations go to the
new CESA and to all the winners in the various
categories of engineering excellence. [



ROAD TRAFFICAND CARBON DIOXIDE

Against the background of reports issued by
the United Nations Intergovernmental Panel
on Climate Change (IPCC), the pollution of the
environment remains a subject for discussion.
Being a padmaker | am particularly interested
in the figures relating to road traffic.

We have all at some time or other heard
or read about tub-thumpers declaring that
the carbon dioxide released from the exhaust
pipes of the perfidious motor cars and trucks is
threatening the world with flooding, drought
and sunburn. But what are the facts? (Iam an
engineer, and thus have a liking for figures!)

Itis estimated that 770 billion tonnes of
CO, are released by natural processes every
year. Of this figure human activity produces 26
billion tonnes, and road traffic is responsible
for only 10% of this, 2,6 billion tonnes, one
third of one percent of the total. Wow!!

More figures: if the speed of traffic is in-
creased from 10 kilometres per hour to 20 kilo-
metres per hour, CO, emissions can be reduced
by 36 percent; increase the traffic speed to 30
kilometres per hour and the reduction can
be 46 percent. And so on. (World Highways,
March 2000:34; July/August 1999:7)

So it seems to me that if we are really wor-
ried, after looking at that one third of one per-
cent figure, about vehicles being responsible
for causing the end of the world because they
release carbon dioxide into the atmosphere,
we should desirably react by providing roads
adequate to ensure that there will be no
standing or crawling queues of vehicles!

ROAD ASSESSMENT

Tens of thousands of kilometres of our coun-
try’s paved roads are in a shocking state and
deteriorating rapidly. The old adage ‘a stitch in
time saves nine’is as true for roads as it is for
clothes. Indeed, it is particularly apt because
my intuition tells me that the cost of repair will
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rise exponentially with the time of neglect. It is,
therefore, urgent that the degree of deteriora-
tion be quantified, and the costs of repair and
the consequences of neglect, both financial
and logistical, brought pertinently to the at-
tention of those who are responsible. The data
needs to be publicised widely so that voters
are made aware of the consequences that lack
of action will have on their lives.

In‘a country such as ours, which is desper-
ately short of technically trained people, the
easy way out is to shrug our shoulders and say
that this type of assessment can't be done;
we haven't got the manpower. But | would
suggest that we are more resourceful than
that and would urge our academic engineers
to come up with a method of assessment that
can be done by an intelligent layman. It may
not be entirely accurate but, if it could give
results with a mean and even 80% confidence
limits, this would be vastly better than doing
nothing. In my ignorance, perhaps something
like the following:

Grade A: Perfect, nothing needs to be
done now, budget for resurfacing in ‘a’ years’
time at a cost of R ‘b’ per kilometre.

Grade B: Occasional (< 1 per 50 metres)
shallow (< 20 mm deep) potholes and/or mild
crumbling of the surface. Cost of repair: R ‘¢’ per
kilometre, rising by ‘d'% p.a. if nothing is done.

Grade C: Multiple and/or deep potholes
and/or severe disintegration of the surface.
Cost of repair R ‘e’ per kilometre rising by ‘f'%
p.a. if nothing is done. Time to when it will be
necessary to re-do the road: ‘g’ years at a cost
of R'h" per kilometre.

(I assume that costs, and the history of
costs, are known and that this can be extrapo-
lated into the future. | also assume that the
emergence of potholes tells us something
about the state of the underlying substrate,
thus allowing for prognostication.)

This data could then easily be put onto
a spreadsheet and total costs for an area cal-
culated (with confidence limits as mentioned
above).

Engineering would not be the only
discipline to do something like this. The com-
monest causes of death in childhood (HIV/AIDS

excepted) are diarrhoeal and respiratory infec-
tions. The paediatric community realised a long
time ago that there were not enough doctors,
let alone paediatricians, to assess all the patients
with these conditions. They therefore trained
nurses to recognise the symptoms and signs,
how to treat the relatively minor cases, and
when to refer the more serious ones. This was
highly successful in terms of increased survival.
One of the important tasks of all academics is to
simplify difficult and complex problems for the
benefit of the entire population.

SKILLS SHORTAGE

Further to a recent panel discussion on
Praatsaam on RSG on the subject of the skills
shortage in the civil engineering and allied in-
dustries | feel compelled to tell you my experi-
ence with the SACPCMP (South African Council
for Project and Construction Management
Professions).

Around July 2004, while working as R.E.
on a project in the Northern Cape, | received
application forms from the above body
requesting various documents regarding
academic qualifications, etc., and dissertations
on two recent projects completed under my
supervision, in order to achieve professional
status as either Construction Manager, or
Project Manager. | duly completed the formali-
ties, and waited expectantly, because without
accreditation by the SACPCMP | would not
be allowed to continue working in my then
capacity beyond a certain date.

When the deadline for compliance with
the new regulations drew close | queried the
outcome of my application only to be in-
formed that they had ‘lost’ my documentation
and would | please re-submit. A lengthy series
of emails, faxes, telephone calls, including
some scathing remarks by myself over a period
of about six months resulted in them suddenly
‘finding’ my lost file, and then numerous dates



for an interview were set and postponed ad
nausea. This process continued until the end
of 2006 after which | came to the conclusion
that government was not really interested in
making use of the wealth of experience locked
up in the older generation.

We are desperately short of skilled su-
pervisors at every level of site work. There is a
misconception that tertiary education equals
skill. The truth of the matter is that the person
with the higher education will understand the
processes of the work better and can become
skilled more easily and more quickly than the
lesser educated. The problem is, however, that
people want to be managers the moment they
qualify, and the tragedy is that so often they
are appointed to their level of incompetence,
and never make the grade, and in the process

the work under their care is substandard.
During some six years of mentoring
emerging contractors and engineering staff |
only met one young newly qualified technician
who was prepared to get his boots muddied,
crawl into awkward places, do menial tasks, etc.,
and most importantly, he was teachable — he
had the makings of an engineer of renown.
When | was a site agent my foremen and |
never went home until we had done our daily
costing and if necessary decided on action in
the event of a loss-making operation. | was hor-
rified to find that the past three contractors that
I supervised as R.E. had no site costing system in
place; it is surely one of the most basic and es-
sential management tools for any site manager!
Small wonder so many of these contracts finally
cost far in excess of the tendered sum, as the

authorities have to bail them out!

My own conclusion is that the decline
of the industry in the latter 80s - early 90s,
together with affirmative action which led to
the departure of much of the skills core, with
few or no new entrants, has resulted in the
dilemma we find ourselves in. Churning out
technicians and graduates is a long-term solu-
tion. For the short-term the only solution is to
bring back the oldies, each one for what he
can contribute.

A lot has been said on the subject, and
a lot more can be said, but it is now time for
action.
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Date Event and CPD Presenters Contact details

validation number

20 - 21 October Johannesburg Technical Report Writing Les Wiggill Sharon Mugeri
SAICEbus06/00014/08 cpd.sharon@saice.org.za

06 — 07 November Gauteng Handling Projects in a Wolf Weidemann Dawn Hermanus
Consulting Engineer’s Practice dhermanus@saice.org.za
SAICEproj06/00003/08

08 - 14 November Bedfordview The Application of Finite Roland Prukl Dawn Hermanus

06 - 12 December Bedfordview Element Method in Practice dhermanus@saice.org.za
SAICEstr06/00018/08

11 - 12 November Gauteng Business Finances for Built Wolf Weidemann Dawn Hermanus

24 - 25 November Gauteng Environment Professionals dhermanus@saice.org.za
SAICEfin06/00004/08

3 -4 November Gauteng NEC3 PSC & TSC Peter Cousins cpd.sharon@saice.org.za and

6 — 7 November Durban Understanding NEC Roles & dhermanus@saice.org.za

10 - 11 November Cape Town Responsibilities

6 —9 July 2009 Pretoria The 28th Annual Southern Various presenters Ammie Wissing
African Transport Conference wissing@iafrica.com
(SATC 2009)
Theme: Sustainable Transport

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

- J
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