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What makes a
professional?

The article 'PPS benefits for profession-
als’ on the Developments page of the
May 1988 issue of Civil Engineering
stales that 'PPS is an exclusive soci-
ety, catering only for the needs of the
graduate professional with a degree of
four or more years'.

Both the heading of the article and
the name ‘Professionsl Provident So-
ciety’ are misleading, since they create
the impression that the PPS caters for
all professionals However, profes-
sionals not in possession of a four-year
degree cannot enjoy membership of
this society. Professional engineers
registered at the Engineering Council
of South Africa (ECSA) via the alterna-
tive route would not qualify, and virtu-
ally all registered professional engi-
neering technologists would not qualify
either.

The SAICE Board of Technicians and
Technologists (BTT) has ried on vari-
OuUs occasions 10 obtain membership
of the PPS for professional engineer-
ing technologists. Recently the PPS de-
cided to allow professional technolo-
gists for the first time, but only if they
have the MTech degree. This proviso
effectively excludes almost all profes-
sional engineering technologists from
membership, since hardly any regis-
tered professional 1echnologisis hold
this qualification. The qualification rec-
ognised by ECSA as the benchmark
qualification for the registration of pro-
fessional engineering 1echnelogists is
the BTech degree and not the MTech,

All professionals registered by ECSA
are registered under the same law angd
abide by the same Code of Conduct.
ECSA does not make any distinclion
between the various cadres. Profes-
sional engineering technologists can be
owners, directors or managers of con-
sulling engineering practices, wilth pro-
fessional engineers possessing four-
year university degrees working under
their guidance. The SA Association of
Consutting Engineers allows registered
professional engineering technologists
as full members on the same basis as
professional engineers, as does SAICE,
which allows professional engineering
technologists as corporate members
and even as Fellows.

We accepi that the PPS is an inde-

To next page
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Transports of
delight for Cape
Town

Constructing the first new bridge over
the Black River in 35 years in this area
provided an economical and technically
appropriate solution to improving traf-
fic flow in the vicinity of the M5 Inter-
change in Cape Town, including the
continuation of the inbound BMT lane
on the N2, while reinstituting a local
wetland in the area. This project, form-
ing Phase ( of an upgrading of the N2,
was one of the nominations for this
year's Western Cape Branch Award for
Excellence in Civil Engineering.

The BMT lane, completed in 1995,
provided road-based public transport
with an advantage over private traffic
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Black River bridge, Cape Town: Three significant constraints

during the morning
peak period. Exten-
sions to this lane
demanded an addi-
tional left-hand
lane on the N2
bridge crossing the
Black River. How-
ever, widening this
bridge would have
had a negative im-
pact on the exist-
ing M5 to N2 loop
by reducing the al-
ready substandard
radius of 35 m.
The solution

Improved traffic flow: M5 Intarchangs, Cape Town

Municipal service {cont)

pendent society that can make its own
rules and allow anyone it chooses as a
member. However, the perception
arises that graduate professionals pos-
sessing a four-year degree are some-
how considered to be more acceptable
in the eyes of the PPS than other pro-
fessionsls who are accepted by their
peers and the law as equal. One won-
ders if the needs of the graduate pro-
fessional with a degree of four or more
years are any different from those of
other professionals, and what excep-
tional qualities are bestowed on an in-
dividual by a four-year university de-
gree.

Representatives of the SAICE Board
of Technicians and Technologists would
appreciate an invitation from the PPS
to discuss the reasons for the exclu-
sion of our members, since professional
engineering technologists are mature
professionals who have earned their
professional registration fawfully and
are entitled to due recognition.

Johan de Koker Pr Tech (Eng), Past
Chairperson: Board of Technicians
and Technologists

Se;?nd_ your viewpoints and letters to
The Editor, PostNet Sulte 81, P/B X65,
Halfway House, 1685
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was a new loop crossing the Black
River on a new bridge to maximise
weaving lengths while utilising the ex-
isting Raapenberg on-ramp. The new
bridge was subject to three significant
constraints, ie 3 90 m horizontal radius,
3,8 per cent negative gradient and six
per cent superelevation. Other features
included:

O Protection of a vital existing sewer
under the new loop using pile walls
on both sides to bedrock, with a con-
crete slab spanning these at ground
level

O Challenging deck support design for
the new bridge owing to variable
and unpredictable settlement, with
deck shutiering supported independ-
ently off the completed piled foun-
dations

O Upgrading of the local environment
through the demolition of the old
loop and bridge together with the
new wetland

Fix for Fourways roads

Tsogo Sun, developer of the R1,5 bil-
lion Montecasino at Fourways north-
west of Sandton, featured in the July
1999 issue of Civil Engineering, will
spend R80 million improving the area’s
road network.

This is welcome news for people liv-
ing in the area after continuous devel-
opment over the past few years has
increased pressure on the inadequate
road infrastructure. This has affected




the teasibility of further development
in thi aqea, for years regatdoed as tho
fastant-growing node in Gauteng. The
main reason for tha hiatus s that the
@res is governod by teo local councils
that have batited o co-oparate on In-
frasgtruchere ond service deliveny
TeoQo Sun dewglopment direcior
Kevin Page says tha developmant of
Fourways' roads infrastructure s 10
vears behend. He says that when
Montacasing s completed in Decom-
bt next yaar, the tralhc load o the anea
will incresss by about 20 per cent. The
casing is pxpected to draw about
20 000 people 3 doy on weskandy
Tiwe roadworks $tan this month snd will
taka nime months to completo
Barmmre fiwnd

Engineering products
feature among design
award-winners h
Tha Design for Developmant Awards
ar@ part of ihe inliptive of the SARS
Desgn institule (o phomotn e mpor
tamt rode design pliys in the mdustral
anl sconomie development of South-
ern Afnica i the new mulbennium

This yvear thers Wore ning winmners
from a total of 35 antrees, 17 of which
reachad the final presentation nownd
Ther product rancge was wide, including

appicatsons mn hbalthcane, spbety, bunid-
i ardd sanitation systems as wall as
golar enorgy powered electriciny and
wiler gysterns. The wnners weié the
Corvituls corvicsl spatula, the Smartlock
pafery gyringe, Medi-clothing specal
rgdds garments lor hodpetal patents,
the Roll-ability bghoeeight wheslchalr,
thi Kwikiarik compriessod sol buikdang
block, the HS Mark 4 sanitation system,
the Waelanga salar energy contral sys-
i, this Sobo mabile solar water heates
and tha Sale Scraper and showel

Oy products that arg the redwlt of
on Indusirial design process and arg
produced i nembers on a progdection
e of gome kind are aligibée lor con-
siidaration. Tha use of traditional or ap-
propriate technology 0 the production
jprocess 16 not excheded, however, Prod-
Uty or processes submined by many
tocturess, deskyrers o dasign teems on
thie Alricin contnant must hing 0 s
kat and service record and the consent
of the patent holdes, and enlries M
b properly protected by patents and
dasigns registered.

The evaluation critens are use of
pyailabia ouality materiali, performanca
under harsh conditlons, user-friendl
furss, expriise and labour, salety, ap-
pearance and srgonomics, marketing
success, comtribution o solving dowed-
opmenial probbems, novalion and
tracke potential

COusslibying enties will be exhiiied
at the Sydniy Design 99 Exhibdtion in
Austrofia fromm 26-78 September. This
imternatonal Exhibition, entitied "A De-
siggn foor Dewielopment Exhibition’, will
form part of the South African pavilon
promapting Altncan design et the axfi
Ealtican,

Mwikbrik Compressed Soll  regular inter-

Building Brick ;:;u

Company: Teracon mM

Designar: Stephan Labuschagne through the

The ability t0 provide adequate and  wall, thareby

affordable housing for all South Al-  producing a tor-

ricans is perbaps the most urgent toise shali-lke

tamk facing both the governrment and structure that is

private asctor, Tha Kwikbrlk was de- vary strong.

w--ﬂr‘m ﬁﬂﬂrﬂﬁ-m

mummmmm holes and tha slots on the sides of

pether for extra srength. it is the  the bricks facilitate the nclusion of

only bullding system in South Afr-  windows and burplar guards in the
on that binds vertically and haorizon- wail,

tally. Dead inart soll ks mixed with & The strangth of the Kwikbrik jwith

wmall amount (five 10 ten per cem) 10 per cent cemant content] has
ol cemant and compressed using a bean SABS testad to withatand 7.2
simple, lever-action brick mould box  MPa pressure before breaking and

with & manufacturing capacity ol  rain penetration lests satisfy the Na-
2000 to 4 000 bricks per day. tional Busding Ragulations. Kwikbrik
The holes down the contre and  ensumes & neducton in building costs

shies of the bricks make it possible  for o low-cost starter home at just
1o pour concrebs insice the bricks ot under AS 000,00, ,

=il

Tygerberg Local Council has purchided
tha Civil Daslgner suite of chal engi-
neating softwane from Allyson Lawkess
[Pryl Ltd. Developed by Knowledgs
Base in Cape Town, the soltware has
been used axtensiealy in South Alvica,
thia Linited Kingdom, the Linlted States
al America and Canada owver a pafnind
of 20 years

Clvil Deskgner is @ auie of complataly
intograted modules for sunvey, teremn,
ropd, rail and canal design, as wall as
sawWiar, stormisalar and wator reticula-
tion analysis. The modules all shary e
AlyCAD graphics engine and have &
combined, intuitive user intisfece. This
ordar vindiCates owr dréam of finally in-
tegrating all civil engineering softwiare
into one design environmant,” sad Vin-
cant Bestor, MD ol Knowladps Bass.
Thiz integration means that thera are
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no data transfers between packages and
has numerous advantages, as the dig-
ital terrain model (DTM) is available to
all the design modules. For example,
the sewer analysis module will auto-
matically extract cover levels and the
ground line along pipes when required.
Similarly, clashes between the various
services can be identified in @ matter
of minutes.

The graphics display and output have
been vastly enhanced and now enable
the engineering department to produce
shaded 3D views of the site with over-
1aid contours. Civil Designer can also
drape aerial photographs over the 3D
view and allows users to ‘drive down’
new and existing roads.

For maximum flexibility the software
will be loaded on various servers within
the City of Tygerberg and can be dis-
tributed to technical staoff across the
networks (which stretch from
Durbanville in the north to Khayelitsha
in the south).

According to Allyson Lawless, MD of
Allyson Lawless (Pty) Ltd, the compa-
ny’s products comprehensively incor-
porate all the requirements of the De-
pariment of Housing's Guidelines for
the Provision of Engineering Services
and Amenities in Residential Township
Development, the Department of
Transport’s TRH/UTG and SABS 1200.
Almost 200 municipalities use Allyson
Lawless software.

New ground broken at
Richards Bay

Piling for the new dry bulk terminal
jemty at Richards Bay, pan of the Third
Export Route expansion project, has
been constructed using technology
never before seen in a South African
marine application. it involved the use
of an environmentally friendly polymer
drilling fluid that poses no threat to ma-
rine life as it disperses in sea water.
The project, worth R80 million, was
carred out by a joint venture compris-
ing LTA Civil Engineering and Ground
Engineering (GEL), together with part-
ners Interbeton (Netherlands) and De-
velopment Construction International
(DCV), for Portnet. The year-long con-
tract was completed in mid-January.
The work involved installing 124
piles, with diameters of both 1,8 m and
1,2 m, socketed into bedrock at depths
of up to 72 m from floating platforms
in a water depth of 20 m. The jetty,
which extends 350 m from the exist-
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Richards Bay expansion

ing quay wall into the harbour, is 65 m
wide.

The general pile construction proc-
ess consists of placing a 40 m length
of steel casing weighing up to 40 tin
position using a 225 t crane on 3 float-
ing barge. The casing is driven to a
depth of 40 m using a 45 t diesel ham-
mer, after which drilling equipment on
a second barge bores through soft mo-
terial to bedrock level. A further 6 m is
bored into bedrock to form a rock
socket, with final depths in excess of

70 m.

Stability of the drilled hole is main-
tained throughout the drilling process
by the polymer drilling fluid. From a
third barge, the full-length steel rein-
forcement cage is installed, with con-
crete being placed through a tremie
pipe extending to the pile base. Dis-
placed polymer is pumped to a floating
mixing/processing plant fot treatment
and storage prior to reuse.

The design engineers on the project
were Protekon.

LTA companijes win three major African contracts

LTA Construction and LTA Earthworks
{Africa) have won contracts in Zambia,
Kenya and Ethiopia worth some R445
million in recent months.

LTA Construction won a major reha-
bilitation project, valued at US$7 mil-
fion {approximately R45 million) and
funded by the World Bank, in Zambia.

According to Allan Reed, LTA Con-
struction General Manager, the Serenje-
Mpika road project in Zambia consists
of a 236 km stretch of the national main
north-south access road, which runs
between Lusaka and Tanzania. The
project will require 700 000 m? single-
seal surface dressing, 1,4 million m?
double-seal surface dressing, 220 000
m? drainage and 118 000 m® rebuilding
of shoulders. Construction on the two-
year contract started in July.

LTA Earthworks {Africa), in a joint ven-
ture with CCC, has won the Katumani-
Wote road construction projectin Kenya.
The 76 km long road, valued at some

two billion Kenyan shillings (R200 mil-
lion), is funded by Kuwait.

According to Peter Davies, LTA
Eanhworks General Manager (Africa),
the 36-month project also kicked off in
July. Major quantities involved in the
project are 1,8 million m? of earthworks,
270 000 m?* of stabilised fayers, 570
000 m? of surfacing, one bridge and 17
in-situ culverts.

LTA Earthworks (Africa) has also won
a 30-month major rehabilitation project
in Ethiopia. Valued at 258 million Ethio-
pian birr (approximately R200 million),
it is @ joint venture with CCC and Balfour
Beanty and is financed by the World
Bank.

The Gewane-Mille project consists of
a 146 km section of main road consti-
tuting pan of the international truck
route that joins Addis Ababa and the
port of Djibouti. It will require 500 000
1 asphalt, 1 170 600 m? of milling and
364 000 m? crushed stone sub-base.
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Night view along the length of the bridge, showing the pedesirian
lighting incorporated within the bridge balustrade, which also forms
the girder top chord

The swing bridge frorm Signal Hill, within its working harbour envi-
ronment with ships, tugs, a floating crane and even a seaplane. In the
dry-dock fon the left in the foreground) is one of the big vessels that
has to steam through the cut.

Swing bridge
at V&A Waterfront

The horizontally rotating swing bridge spans a
34 m cut, providing convenient access for
pedestrians who previously had to use a ferry or
take a long detour

The ingenious design of a horizontally rotating swing bridge
across the cut between the port captain’s building and the
clock tower precinct at the VBA Waterfront in Cape Town
allows pedestrian access across the channel, whilst still be-
ing able to open and close on a regular basis to allow ship-
ping to pass through the cut with a minimum of inconven-
ience. The bridge takes about 60 seconds to open or close.
The project was a Western Cape Branch Award winner and
also a nominee for last year’s National Award for the Most
Outstanding Civil Engineering Achievement.

The 34 m long steel bridge structure was manufactured in
four sections and bolted together on site. It consists of verti-
cal girders on the two sides, each with a pipe section along
the top and bottom. The top pipe doubles as the handrail
and the bottom pipes are connected to form a horizontal
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girder that supports the timber walking surface. T-sections
form the girder members perpendicular to the pipes and rod
sections are used for diagonal bracing. Torsional rigidity is
provided by the four pipe sections.

Balustrades on the quayside incorporate specially designed
sliding gates and stainless steel turnstiles to control pedes-
trians. A round reinforced concrete base lies below the 12 m
high bridge mast, onto which the main supporting pivot is
mounted, with a 90 t counterweight structure betow the di-
agonal struts. An underground reinforced concrete machine
room was built near the base of the mast to house the hy-
draulic and electrical components. Two large hydraulic cyl-
inders open and close the bridge and are mounted directly
betow the bridge deck adjacent to the main pivot point, each
working in push-pull action.

The operator’s booth, comprising a light steel frame with
glass walls and a timber floor, similar to the deck of the bridge
itself, is suspended from the side of the port captain’s build-
ing, with a control panel inside for operating the bridge.

Analysis

The bridge was modelled as a space
frame and analysed for load cases such
as:

¢ The bridge cantilevering off the main
mast whilst in swinging motion

« Full live load when supported at the
tip after pre-flexing

+ Temperature and wind
+ Dynamic torsional loads

The bridge has been designed for a
live load of 5 kPa, ie about 600 people.
It can operate in wind speeds of up to
90 km/h.

Full-scale templates were drawn on a
plotter for many of the steel elements
to assist the fabricators to achieve the
quality of finish required as economi-
cally as possible. To speed up the pro-
duction of shop drawings and eliminate
the risk of errors, the consultant’s draw-
ings were e-mailed to the steel subcontractor for reading
directly into their detailing software.

Ingenuity, innovation and imaginative design

No direct precedent was available for the swing bridge con-
cept chosen and the entire bridge and its operation were
developed from first principles. All components were built
locally.

The design has been refined to 3 minimum of visible com-
ponents. The pipe section top chord of the main girders, for
instance, also forms the handrail, into which light fittings with
flush mounted lexan covers are installed. Site joints in this
member were effected inside the pipe section, using high-
strength friction grip bolts, with no protrusion outside the
handrail section.

The bridge stop ends are held in position by only two M10
bolts. In the event of a ship colliding with the bridge, the
bolts will fail in tension, allowing the bridge to swing freely
in either direction, to minimise damage. The handrail posts
on the quayside are strengthened to act as shock absorbers
to slow the bridge and prevent injury to the public, should a

8 ciIVIL ENGINEERING, AUGUST 1994

ship bump it beyond its normal position across the cut.

The design of the locking mechanism was refined untit it
is extremely simple; yet highly effective. The bridge ‘floats’
into position within the locating channel, without touching
it, until a3 proximity sensor activates 3 small hydraulic cylin-
der on a lever that pushes the tip of the bridge down by 40
mm, causing it to lock into two wedge-shaped locating slots,
positioning the bridge vertically and horizontally. Further-
more, pushing the bridge tip down prestresses the outer ten-
sion stays and applies a hogging moment to the main bridge
girders. As live load is applied to the bridge deck, the mo-
ments in the girders are changed from hogging to neutral o
sagging (rather than from sagging to increased sagging), thus
allowing the use of much lighter girder sections.

The bolt junctions in the four stay rods are specially posi-
tioned to dampen wind-generated vibration with their con-
cenfrated masses. The design of the gates and turnstiles al-
lows all the actuating mechanisms to be hidden below
ground. To further complicate the issue but enhance the ap-

bridge, s
with the useé ol

vertical memi

pearance, the gates are also curved on plan,

An important conceptual approach was to avoid s fake Vic-
torian, fake Outch or post-modernist appearance. The de-
sign developed creates an unpretentious, modern, functional
structure. Much aftention was paid to the shape of all the
steel componenits, so that they would be visually appealing,
neat and compact, yet not exceptionally expensive.

A pleasing sense of rhythm is achieved with the adjacent
positioning of the shaped vertical fins, often seen foreshort-
ened by pedestrians at either end of the bridge. Monotony is
avoided by the introduction of thicker fins at the junctions of
the fabricated sections, which coincide with the fixing points
for the tension stays and the start of the tapered section of
the bridge near the mast.
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Environmental information sharing:
Moving from lip service to equity

The first use of video feedback in identifying and addressing the concerns of interested
and affected parties during a mining EIA assessment in Mozambique could provide an

interesting lesson for civil engineers

Environmental impact assessments (ElAs), with their in-
creasing awareness of and focus on socially responsible
development, are becoming a legislative requirement for
proposed mining operations across Africa.

The involvement of the public - including both directly
affected and other interested parties — in this EIA process is
recognised by governments and by most mining companies
as a necessary component in identifying issues and tailoring
project designs. [t is meant to assist companies in minimis-
ing negative impacts and optimising benefits resulting from
their mining developments - panicularly for communities
that experience less and less direct benefits as mines em-
ploy more saphisticated technologies rather than people. At
least that's the theory.

In practice and from the perspective of many mining com-
panies, taking public input seriously is still extremely new
and the tendency remains to carry out public involvement
(Pl) programmes because they are a necessary evil. This im-
pacts on the extent to which practitioners are able to fully
pursue the two-way nature of equitable PI.

However, an EIA recently completed in Mozambique man-
aged to overcome most previous hurdles and ensured that
public involvement was a truly participative experience for
all interested and affected parties (IAPs). Information gath-
ered during the process and recommendations made in re-
sponse to this information were shared equally with all
stakeholders irrespective of political status, technical under-
standing or levels of literacy.

Video as a tool in squitable information sharing

The TiGen Mineral Sands EIA, which began in 1897, focused
on heavy mineral mining in the coastal Moebase area of
Mozambigue. Billiton SA, the project proponent, commis-
sioned SRK Consulting to undertake the Pl and social impact
components of the EIA at an early stage in the process. In so
doing, Billiton also agreed to the use of video as a central
communication tool during both the information gathering
and feedback phases of the project.

The use of video in the TiGen project was suggested as it
was felt that existing methods of information sharing do not
sufficiently acknowledge the limitations of affected rural com-
munities in gaining in-depth access to development infor-
mation that could directly affect their lives. Furthermore,
national government decision-makers, most located within
the relative affluence of urban environments, have limited/
inadequate understanding of local social issues if merely
presented with a written report. Video was therefore sug-
gested as the most appropriate and creative way to influ-
ence the quality of decisions made, as well as to facilitate
the active participation of local communities.

It is worth acknowledging the risk taken by Billiton in ac-
cepting this proposal. Video had never previously been used
as an information gathering or feedback tool on a commer-
ctal ElA either in South Africa or, according to available in-
formation, anywhere else in the world. It had been practi-
cally applied in 3 master’s level dissertation. However, the
process and its possible successes or failures were com-
mercially untested. Furthermore, video would capture peo-
ple’s concerns and comments in a far more candid form than
a final edited report. Of course, there is the potential for ed-
iting out any video segments with which the company felt
uncomfontable. [n fact, video is as open to manipulation as
other forms of information documentation. However, based
on the agreement of independence between client and con-
sultant, Billiton had no editorial right/role regarding the con-
tent of the video document. The independence of the con-
sultant was fully supported throughout.

The process

The video camera became an integral part of the Pl and so-
cial research at national, provincial, district and local author-
ity level. The camera was also present throughout the initial
research work in the villages. Most interviews undernaken
prior to the specialist studies were filmed, giving almost 15
hours of video footage. The impact assessment phase of the
EIA then commenced, during which time no video work was
done. However, once the reports had been compiled, they
were summarised and converted into a video script — a sort
of visual executive summary of all five volumes of written
reports.

The final video thus incorporated footage of the most im-
portant questions raised during the scoping of the study, fol-
lowed by explanations of findings that addressed these is-
sues. An equal platform was given to comments and con-
cerns raised by local villagers and by all levels of authorities
angd specialists. In addition to this, archive footage of the
proposed mining process was included in the video to pro-
vide a more accessible means of envisaging the mining op-
erations. The significant impacts of mining were highlighted,
along with recommendations for mitigation or remedial meas-
ures. These mining-related impacts were compared with the
ongoing impacts of the current land uses, and again recom-

Continued on next page
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