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F R O M  T H E  C E O ’ S  D E S K

Love me tender

IS THE IMPROVEMENT of infrastruc-

ture service delivery dependent on a 

strategically integrated approach that 

tackles all components of infrastructure 

engineering, or is it a determined eff ort 

to repair one vital section of the chain, 

which commands the remaining compo-

nents into alignment? I believe the second 

less frenetic option is more appealing. 

During my consulting experience, I 

was spoilt for choice when it came to win-

ning projects, mainly because we targeted 

the private sector for work. Clients from 

the private sector demanded professional, 

superior quality service, within budget 

and on time; so we raised all facets of our 

game in response to this demand.   

In soliciting work, we often rejected 

clients who insisted on tedious admin-

istrative processes, especially processes 

that adversely affected the client-

consultant relationship or the project. 

The bunch notorious for late payments 

or non-competitive fees was also pre-

cluded, as well as the assortment of 

clients who were rude and abrasive. We 

also preferred to contract with clients 

who were, at worst, superficially know-

ledgeable about their projects. These 

were naturally luxuries associated with 

operating in a niche environment of-

fering a range of niche service products 

in a market with limited competitors. 

At some stage, with the introduction 

of empowerment rules in South Africa, 

and me being black and all, and having 

certain gifts, I was charged with extending 

the business to a new client species – 

national, provincial and local government. 

In as much as we were a snooty bunch, 

we maintained that the client is king. But 

the government sort is an especially ma-

jestic one. Before I digress, however, and 

make light of a heavy situation, I want to 

draw attention to “the urgent need for an 

informed client”, and raise the alarm bells 

on the tendering palaver. 

I recently browsed through a tender 

document from a presumably reputable 

government organisation that had 

been established, ironically, to provide 

leadership to stakeholders, and to 

reform and improve the construction 

sector for effective delivery. Part of the 

tender submission was the completion 

of detailed drawings for actual general 

arrangements, sections and a pre-feasi-

bility level bill of quantities (which was 

quizzically already attached in the com-

motion of attachments in the request 

for tender document). 

If this is common practice, surely 

it is unacceptable. Th e client is treating 

the tender process as a competition. 

When the client was requested to clarify 

the situation, it appeared as though the 

procurement offi  cer did not understand 

the e-mail enquiry (on all three occa-

sions). During this clarifi cation, the CEO 

and the head of procurement were also 

copied on communications.

Tendering is a costly aff air. It requires 

days of billable professional engineering 

time to develop the project methodology, 

work plan, cost proposal, project and cost 

qualifi cations, and to respond to the scope 

of works. It also requires tremendous 

administrative input and coordination, 

which includes accumulation of affi  lia-

tion certifi cates, individual CVs, QMS 

documents and so on, for every submis-

sion. Th ere are also costs associated with 

tender document collections, briefi ng 

meetings, site visits, and very often a 

second visit to collect maps, plans and 

reports that were not ready for handing 

out on the day of the briefi ng meeting.

Furthermore, it is appalling to attend 

a tender briefi ng session, and to fi nd in 

excess of one hundred competitors for a 

small to medium-sized project – which 

is indeed the bread and butter work for 

consultants these days. Generally, con-

sultants strive to be at these meetings on 

time, and well prepared, only to fi nd that 

the meeting has been moved to another 

venue, postponed, starts late or, most 

frustrating, is being hosted by a third-rate 

mampara who does not satisfactorily 

understand the project or engineering 

processes related to the project.

Th ere are also concerns with regard to 

the quality of tender documents – both in 

content and presentation. Th ere appears 

to be blatant disconnection between key 

sections. Th e scope of works is generally 

insuffi  cient and vague, and shares an 

obscure link to the terms of reference, 

deliverables and time frames, leaving the 

document open to interpretation, thereby 

presenting an uneven platform for ten-

derers. Administrative and fee-charging 

processes are frequently confusing and 

cumbersome. Worst is the inability of the 

client to effi  ciently respond to legitimate 

concerns and queries.  

Th ese challenges are a refl ection of 

the dire lack of technical competency and 

engineering project and contract manage-

ment capability within government. 

Th ere are indeed other organisations 

that have more pertinent mandates, cre-

dentials and backstops to contend with 

this matter – but they have been quiet  

(or circumspect). SAICE represents the 

individual civil engineer, and lest I be 

chastised for jumping the line, I need 

a reason to instigate this discussion. I 

venture then to say that an inept client 

impacts negatively on the income of civil 

engineers. So there! 
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INTRODUCTION
At the launch of the fi rst SAICE 

Infrastructure Report Card (IRC) in 

November 2006, I stated that while the 

grades were important, the trends in the 

grades refl ected in future Report Cards 

would tell us whether we were heading 

towards excellence or breakdown. Th is 

year we have ten sectors, one more than 

in 2006, and these are sub-divided into 

27 sub-sectors, six more than the last time. 

All but two have trend indicators. Th ose 

two are new in this Report Card: Public 

Ordinary Schools and Fishing Harbours. 

Th is report has been three years and 

many hundreds of hours in the making. 

Volunteerism is clearly still strong within 

SAICE! It refl ects the labours of the 

research team at the CSIR (Council for 

Scientifi c and Industrial Research) and the 

painstaking drafting and review by the 

fi eld experts at SAICE. It extends the start 

we made fi ve years ago and we trust that it 

improves upon the fi rst IRC.  

Before I proceed to the grades, allow 

me to make some general remarks. In 

the 2006 report, the shortage of skilled 

personnel and the lack of maintenance 

emerged as the two key themes across all 

sectors. It is not surprising that those con-

straints still pertain: the skills challenge 

will require a long-term solution, and in-

frastructure, once created, is unrelenting 

in its demand for maintenance and it 

will increase this demand the longer it 

is ignored. In this report we explore two 

new key themes, namely holistic systems 

and sustainability. From our evaluation, 

skill constraints notwithstanding, bold 

S A I C E  I N F R A S T R U C T U R E 

R E P O R T   C A R D  F O R  S O U T H  A F R I C A  2 0 1 1

SAICE launches its second 
Infrastructure Report Card
The SAICE Infrastructure Report Card for South Africa 2011 was offi  cially 

launched on 5 April at SAICE House in Midrand. This report on the 

current condition of infrastructure assets is a collective opinion provided 

by civil engineering professionals at the South African Institution 

of Civil Engineering (SAICE) in the manner of “expert witness”.

In 2006 SAlCE released the fi rst ever Infrastructure Report Card (IRC) 

on the state of engineering infrastructure in South Africa. The report 

highlighted “the observations of the professionals responsible for the 

planning, construction, operation and maintenance of our nation’s life-

support system”. Overall, it gave the nation’s infrastructure a D+ grade.

The 2011 report is an up-to-date assessment of infrastructure in South 

Africa. Given the 2010 FIFA Soccer World Cup and the projects that 

were developed around it, the IRC has arrived at the appropriate time. 

SAICE is uniquely placed to do the report because its membership 

is drawn from all sectors of the civil engineering community, i.e. all 

tiers of government, the private sector designers and constructors, 

suppliers of equipment and materials, and even suppliers of fi nance.

The Institution views this as its responsibility and duty: to report and 

engage constructively and without hesitation to the benefi t of South 

African society. Leadership requires that we act not simply as a tool 

to fulfi l society’s demands, but also to advise society on the wisdom 

and sustainability of its requirements so that the prosperity, and 

indeed survival, of future generations is not further compromised.

Sam Amod, SAICE 2006 President and Convenor of the 2011 

SAICE Infrastructure Report Card, launched this immense 

piece of work with the statement alongside



Civil Engineering | May 2011 5

1 2

leadership and eff ective management are 

irreplaceable ingredients for successful 

and sustainable infrastructure provision. 

And more of this leadership must be 

directed to changing the behaviour of the 

public if our resources – and infrastruc-

ture – are to be sustainable.

In the global economy, the state of a 

nation’s physical infrastructure provides 

one of the best indicators of its likely 

prosperity. For economic activity to 

be profi table, effi  cient and functioning 

systems of transport, energy, water and 

waste management and social infrastruc-

tural services are essential. 

There is also a positive relationship 

between buildings, infrastructure and 

human wellbeing. Well-designed and 

maintained public buildings and infra-

structure contribute very significantly 

to good social relationships, reduced 

crime and increased productivity. 

Decrepitude and shabbiness have the 

opposite effect. In short, good infra-

structure improves the quality and 

length of human life, a fact acknow-

ledged by our medical colleagues.

Since 2006, the public profi le of deteri-

orating or dysfunctional infrastructure has 

increased signifi cantly. Not only has this 

been recognised by government as a need 

to overhaul some municipalities, it has left 

some owners of infrastructure highly sen-

sitive to criticism and made data collection 

for this report more problematic. 

Th e IRC cannot grade the absence 

of infrastructure, although addressing 

this defi ciency is an obvious government 

priority and should remain as such. Since 

1994, massive strides have been made in 

provision of basic services and associated 

infrastructure, e.g. water, sanitation, en-

ergy and transportation. 

SKILLS AND COMPETENCE
South Africa has, by proportion of popula-

tion, up to twenty times fewer engineers 

than Australia, America, Western Europe, 

and even India or China. Furthermore, the 

racial and gender balance is overwhelm-

ingly white and male. And they are ageing. 

Increasing the number of engineers is a 

recognised government priority, but it will 

need a multifaceted approach starting with 

urgent attention to mathematics and phys-

ical science education at school. Training 

and mentorship of artisans and young en-

gineering professionals is also essential at 

all levels, especially in the public sector.

Although indications are that salaries 

for professionals in the public sector have 

improved noticeably, this has not ad-

dressed the skills constraint. Th e problem 

is further exacerbated by the ineffi  cient 

deployment of these precious resources 

and the use of unqualifi ed and inexperi-

enced personnel in positions requiring 

technical ability.

From the evidence, it is clear that 

much of local government is indeed in 

distress, and that this state of aff airs has 

become deeply-rooted within our system 

of governance. A recurring theme is the 

inadequate capacity of service providers 

to fulfi l their responsibilities. Delivering 

and operating new infrastructure are 

complex activities, but competent skilled 

persons are in short supply, especially in 

rural areas. Th e recent trend towards civil 

society partnerships with municipalities 

is beginning to have some positive impact, 

but the sustainability of this approach is 

constantly threatened.

SYSTEMS AND MAINTENANCE
Another technique to improve the 

delivery capability of a network is to 

improve the systems and effi  ciency of 

the limited resources. A systems-based 

approach will enhance the integration of 

services and maximise the use of scarce 

human and infrastructural resources. 

It will also allow early identifi cation of 

weak points in the delivery chain and 

prevent failures. A systems-based ap-

proach also makes it more diffi  cult for 

those responsible to avoid doing the 

necessary work.

An alarming feature then, is the 

dearth of data pertaining to infrastruc-

ture – and the problem continues to 

worsen. Reliable, consistent data is a pre-

requisite for the urgently required shift 

to routine maintenance. Th is data per-

mits planning, prioritisation of targets 

and adequate budgeting for maintenance 

and extension. An excellent example is 

SANRAL (South African National Roads 

Agency Limited), which consistently pri-

oritised spending according to data even 

while its budget was less than required 

for comprehensive maintenance of all 

1  Sam Amod, Convenor, and SAICE 

2006 President, launching the 2011 SAICE 

Infrastructure Report Card for South Africa

2  Dr Kevin Wall, leader of the CSIR research 

team, and SAICE 2001 President, assisting at 

the launch of the Report Card, with SAICE 

CEO, Manglin Pillay, in the background
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its roads. In order for this data to be col-

lected, capacity strengthening is crucial, 

especially at municipal level.

A little digression: the recent publicity 

given to eff orts to repair potholes is a case 

in point. It is reported that the EPWP 

(Expanded Public Works Programme) 

has launched a pothole repair programme 

which will create 14 000 jobs for youths 

over four months, and R150 million has 

been ring-fenced towards this end. In 

Johannesburg, an innovative initiative sees 

a private-public partnership which allows 

residents to call a private company directly 

to repair potholes with an assurance of 

rapid (and, apparently, permanent) results. 

Th e Johannesburg Roads Agency, it is re-

ported, fi xes 5 000 potholes every month! 

Of course these are welcome examples of 

job creation and entrepreneurship, and the 

potholes no doubt need to be repaired, but 

we should ask what caused the deteriora-

tion of the roads in the fi rst place. Th e 

irony is that most, if not all, of those pot-

holes could have been avoided with proper 

maintenance at a fraction of the cost. 

Integrated systems would also improve 

coordination across diff erent departments 

of government that share responsibility 

for infrastructure, e.g. the Department of 

Public Works is responsible for construc-

tion of hospitals and clinics, which are 

managed by the Department of Health. 

In other cases, diversifi ed responsibility 

may result in competing priorities or non-

sequential project completion because of 

a lack of coordination across departments. 

One example of this is the discontinuity 

between the recently completed Gauteng 

Freeway Improvement Project and the as yet 

incomplete public transport initiatives for 

the province. In this case the competence 

of one agency is punished by the tardiness 

of another. In general, there is a need for 

departments to communicate with one an-

other more eff ectively, through better sys-

tems, in order for infrastructure to be more 

effi  ciently and cost-eff ectively managed.

Th e allocation of maintenance funding 

is with very few exceptions simply not suf-

fi cient, especially in circumstances where it 

is expected also to cater for a maintenance 

regime that has led to neglect. All too 

frequently the inadequacy of the alloca-

tion is compounded by poor management 

which results in these meagre funds going 

unspent, e.g. in the health sector. Th e major 

airports managed by ACSA (Airports 

Company South Africa) are one example of 

a sector that has consistently maintained its 

infrastructural assets, avoiding the need for 

expensive, critical upgrading at a later stage.

Because construction generates more 

jobs per rand spent than almost any other 

sector of the economy, this investment ap-

pears to satisfy both development needs as 

well as a driving priority of our developing 

country: the creation of much needed jobs. 

Nonetheless, until now this provi-

sion has too often been made on a fl awed 

basis, through an isolated focus on 

capital expenditure rather than through 

life-cycle costing models. Although 

departmental-specifi c policies or legisla-

tion often support this concept, this 

does not translate to implementation, 

especially in early project stages such as 

procurement. Innovative, creative procure-

ment is a specialised process essential to 

sustainable infrastructure, especially in a 

country beset with skill and fi nancial con-

straints. In some cases this is a result of the 

removal of procurement power from the 

engineering departments, who are most 

cognisant of long-term considerations. 

THE INFRASTRUCTURE ENVIRONMENT
Generally speaking, South Africans ignore 

sustainability considerations across all 

social and public/private strata. As a result, 

there is an absence of awareness regarding 

the true or user costs of infrastructure and 

its environmental impact. 

Th e practice of charging the true cost 

to infrastructure users is an eminently 

fair one: it is fair to human beings (be-

cause non-users do not subsidise users) 

and it is fair to the general environment 

(as users pay for their environmental 

impact). However, provision of free 

basic services and years of subsidised 

infrastructure has rendered this concept 

alien to South Africans. Th us, users do 

not pay anywhere near the real costs of 

water, electricity or waste treatment, and 

this encourages high levels of wastage 

and civic disrespect for and neglect of 

infrastructure. Th e eff ect is to encourage 

avoidable squandering of natural re-

sources and to burden future generations 

with the costs of our currently subsidised 

services. Further, this practice discour-

ages users and suppliers from seeking 

alternative or more economical long-term 

outcomes regarding natural resource 

constraints. Th e danger is that these are 

gradual eff ects, without the urgency ac-

companying electrical blackouts or water 

restrictions, and do not demand instant 

national attention. Th ey are also harder or 

impossible to reverse.

Although government’s infrastruc-

ture-related defi ciencies have been high-

lighted, all South African citizens are re-

sponsible for sustainability, and urgently 

need to recognise this. Infrastructure is 

human-made and is leveraged by techno-

logical advances that multiply its quan-

tity and quality. However, it is built on a 

foundation of scarce natural resources. 

We must therefore take ownership of our 

infrastructure in order to ensure its sus-

tainability, e.g. through water conserva-

tion, recycling of waste and recognition 

of the necessity of user pays systems, 

despite the inconvenience or diffi  culties 

associated with this change. Th is must 

be supported by the public through an 

urgent change in behaviour.

3

3  An attentive audience at the 

launch of the Report Card





8  Civil Engineering | May 2011 

THE SECTOR REPORTS AND GRADES
Before I discuss the grades and whether 

the trend is towards improvement or de-

terioration, let me spend a few moments 

on the defi nition of the grades. As with all 

aspects of this Report Card, we have been 

more rigorous than in 2006. In summary, 

here they are:

 ■ A represents world-class infrastructure, 

comparable to the best internationally 

in every respect, with capacity to endure 

unusual events.

 ■ B represents infrastructure that is fi t for 
the future, satisfying current demands 

and suffi  ciently robust to deal with 

minor stresses.

 ■ C is satisfactory for now, although it might 

be stressed at peaks and will require in-

vestment to avoid serious defi ciencies.

 ■ D represents infrastructure that is at risk; 

that is not coping with demand and is 

poorly maintained. Th is is infrastructure 

that might subject the users to incon-

venience and possible danger without 

prompt attention. 

 ■ E is infrastructure that is unfi t for purpose; 

that has failed or is on the verge of 

failure, exposing the public to health 

and safety hazards. Th is infrastructure 

requires immediate attention.

Th ere is, of course, far more detail in the 

report itself, so all I will do here is briefl y 

touch on the grades and make a few com-

ments on each sector.

Compared to 2006, nine sub-sectors 

showed improvement, twelve remain 

unchanged, and four have deteriorated. 

Before you gain the impression that this 

represents a satisfactory situation, of the 27 

sub-sectors in this Report Card, nearly half 

are categorised as being at risk of failure 

or are already unfi t for purpose. So the 

improvement is really off  a low base.

Water
Th ere is an urgent need to adjust South 

Africa’s water use, which is currently far 

too wasteful considering our limited water 

resources, thus greater water demand 

management is required. Although the 

water sector grades remain largely un-

changed from 2006, bulk infrastructure is 

deteriorating, much of it requiring replace-

ment and maintenance. One very positive 

development is the implementation and 

release of the Blue Drop (and in sanitation, 

the Green Drop) certifi cation programmes 

and reports by the Department of Water 

Aff airs. It is expected that this initiative 

will help to address the variability of water 

quality between areas. Th ese initiatives by 

the DWA (Department of Water Aff airs) 

must also be praised as best practices.

Sanitation
Although provision of sanitation continues 

to increase rapidly, there is current or 

imminent failure in a high proportion of 

provided facilities. Infrastructure is failing 

because of shoddy or inadequate design 

and an extreme lack of communication 

with benefi ciaries, which means that facili-

ties are incorrectly used. Our extensive 

waste water infrastructure is also in need 

of better monitoring and urgent main-

tenance. Nonetheless, the Green Drop 

programme must be praised as a posi-

tive development. Sanitation grades are 

unchanged in the major urban areas and 

deteriorating elsewhere.

Solid waste management
An overall shift in attitude towards waste 

is required by the public at large – towards 

waste as a potential income generator, with 

disposal a last resort. Solid waste manage-

ment has improved in major urban areas 

since 2006, with further excellent legisla-

tive frameworks in the sector. Th ere is a 

high degree of variability between diff erent 

municipalities, and not enough informa-

tion regarding other waste types, including 

hazardous and medical waste.

Roads
National roads have improved, while all 

other roads remain unchanged, since 2006. 

SANRAL deserves signifi cant praise for 

its consistently excellent maintenance and 

management of national roads since its 

inception. However, at other levels there 

is an extreme lack of information – data is 

available for only 4% of municipal roads. 

Th is severely impedes planning and im-

plementation of systematic required main-

tenance, which is refl ected in the current 

state of these roads.

Airports
Much like SANRAL, ACSA is an example 

of excellent infrastructural management. 

Its strong fi nancial state has allowed for 

successful maintenance and upgrading 

of its assets, as in the improvements to 

the three major airports for the 2010 

FIFA Soccer World Cup. Th is is refl ected 

in an upward trend since 2006. As with 

the other good-performing sectors, these 

airports are managed by an organisation 

with excellent technical and managerial 

acumen, entrenched institutional memory 

and high internal standards of excellence.

Ports and fi shing harbours
Transnet, owner of South Africa’s com-

mercial ports, recently completed its 

fi nancial turnaround, which has allowed 

it to undertake signifi cant upgrading and 

capital expenditure. Consequently, com-

mercial ports are in a good condition, 

improved since 2006, and are currently 

performing well. Fishing harbours, a new 

sub-sector, were in a dangerous condition 

by 2001, but by 2007 had been upgraded 

to excellent condition. However, a lack of 

follow-on maintenance has resulted in 

subsequent deterioration, and further dete-

rioration is imminent without action now.

Rail
Again owing to Transnet’s turnaround, 

spending on new projects and mainte-

nance has increased dramatically in the 

past fi ve years, with more to follow. Rail 

has improved, overall, with the ongoing 

concessioning of uneconomical lines. 

Heavy haul freight is of a particularly 

high standard, although passenger rail 

continues to underperform. In general, 

serious problems remain owing to aged 

and inadequate stock, along with the loss 

of customers to more effi  cient roads.

Electricity
Since the 2006 Report Card, SAICE’s 

warning of low reserve margins at Eskom 

was realised in rolling blackouts. Eskom 

has improved its transmission network 

since; however, generation and distribution 

remain unchanged. Although some prob-

lems remain, the generation and transmis-

sion networks are in adequate condition. 

However, the distribution network is in 

crisis in many municipalities, with ex-

tremely low capacity causing numerous 

problems with no foreseeable improvement 

since the abandonment of the REDS initia-

tive. Urgent action is required in this sector 

in order to protect the advancements in 

electrifi cation made since the 1990s.

Hospitals and clinics
Th e most serious, immediate defi ciency in 

this sector, which is preventing improve-

ment, is an extreme lack of data, which in 

turn prevents knowledge of problems and 

systematic maintenance. Th ere is little 

information on health infrastructure con-

dition, as well as how much is being spent 

and what it is being spent on. Hospitals and 
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D –
for Department of  Water Aff airs 

infrastructure

There has been further deterioration in the ageing bulk water infrastructure portfolio as a result of insuf-

fi cient maintenance and neglect of ongoing capital renewal.

Persistent, serious salination of key river systems and eutrophication in many dams and rivers continues. 

These problems increase the cost of water treatment infrastructure and damage the environment. Acid 

mine drainage is a cause for concern in the vicinity of gold and coal mines.

Large dams are developing capacity problems and require urgent refurbishment. Farm dams are dete-

riorating rapidly because of lack of maintenance, threatening accelerated sedimentation of bulk storage 

infrastructure.

The level of water supply in certain systems has fallen far below the 98% assurance of supply as recom-

mended in the National Water Resources Strategy. Owing to long lead-times required for development of 

new supply schemes, the situation is likely to become worse before it becomes better.

Serious concerns remain about funding for maintenance..

C+
for major urban areas

Major and ongoing strides in provision of water since 1994, but focus on quantity, not quality, makes 

water services unsustainable.

Water quality is a serious problem, especially outside metros.  Seeking Blue Drop status might assist in 

improving water quality in municipalities.  

Water wastage (through leaks) is still too high. 

Serious shortage of skilled personnel and offi  cials; governance failures increasing.

Increase in protests in urban and rural areas – eff orts to force improvement in services

D-
for all other areas

clinics appear to have deteriorated since 

the 2006 Report Card, with much variation 

between urban and rural or former home-

land infrastructure.

Public schools
Th is is a new category in the Report Card, 

thus no trend is available. Th ere is extreme 

variation in the condition of schools across 

the country. Th is variation is apparent 

both in maintenance of schools and access 

to funding, which infl uences maintenance 

plans and implementation. Often, main-

tenance budgets are spent on other, more 

immediate school expenses, which results 

in the need for costlier maintenance at 

a later stage. Research indicates that the 

school infrastructure has a signifi cant 

eff ect on learning by students, which rein-

forces the need to improve and regularly 

maintain schools.

Overall 
The overall grade is a C -
Th is marginal improvement from a grade 

of D+ in 2006 refl ects government’s on-

going investment in infrastructure, and 

is infl uenced by the heavy investment in, 

especially, large national assets: ports, rail, 

airports and national roads. Th is invest-

ment is laudable, but it is not suffi  cient 

without a corresponding commitment 

to maintenance so that new and existing 

infrastructure is sustained. In addition, 

although infrastructure has, on the 

whole, improved, much of the basic social 

infrastructure necessary to the daily 

lives of South Africans is unchanged or 

deteriorating, especially at the local level. 

Let me emphasise: we caution against a 

perception that this is a blanket improve-

ment. On the contrary, the quality and 

reliability of basic infrastructure serving 

the majority of our citizens is poor and, in 

many places, getting worse. Urgent atten-

tion is required to stabilise and improve 

these. Th is should be of great concern to 

all South Africans.

CONCLUSION
In conclusion, any examination of engi-

neering infrastructure reveals that South 

Africa has achieved remarkable strides in 

the past twenty years; and it continues to 

provide infrastructural services to mil-

lions of citizens at a pace unrivalled in its 

history. Government deserves recognition 

for the ongoing progress in this regard, 

refl ected in the diff erence between the 

2006 and current IRC scores. Th e 2010 

FIFA Soccer World Cup was an excellent 

example of the quality of South African 

engineering professionals, who have made 

this progress possible despite limited 

resources and pressing deadlines. It is well 

to remember that an important require-

ment for change is the perception of its 

urgent need.

Ours is a developing nation, and our 

engagement in the global economy is con-

strained by our infrastructural capabilities. 

Th e challenges posed in this report are no 

less acute because they are chronic, but 

they can be overcome given the same dedi-

cation and ingenuity that we applied to the 

challenge of the World Cup. We hope that 

this report and discussions arising out of it 

will provide impetus for such action.

NOTE
For more information, please contact:

Marie Ashpole 

011 805 5947

marie@saice.org.za

The SAICE Infrastructure Report Card for South Africa 2011

W
a

te
r

C-
for major urban areas

Serious problems with management of many waste water (sewage) treatment works. Waste water 

leakage and spillage, especially into major rivers, is still too high. 

Frequent problems with inappropriate and unsustainable design, e.g. on-site sanitation VIPs not de-

signed to be emptied once full. Sanitation backlog is increasing owing to unsustainable infrastructure.

Lack of buy-in from users.

Inadequate operation and maintenance capacity, and shortage of skilled personnel. 

E-
for all other areas
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C
for waste collection in major 

urban areas In general approximately 60% of households receive adequate refuse removal service. In the major urban 

areas, the percentage is over 80%, while in the rural areas it is as low as 20%.

D
for waste collection in other areas

C+
for waste disposal in major urban 

areas

Landfi ll sites in metros are generally licensed, but not all are well managed. 

Many other municipalities, especially rural municipalities, have unlicensed landfi ll sites or licensed sites 

that are not operated according to acceptable/appropriate standards. 

Hazardous and health care risk waste disposal is a concern.D
for waste disposal in other areas

S
o

li
d

 w
a

st
e

m
a

n
a

g
e

m
e

n
t

B 

for national roads

The national road network is in the good to excellent range with the proportion of roads in poor to very 

poor condition never exceeding the international benchmark of 10%. SANRAL demonstrates expert 

knowledge, world-class management and excellent monitoring and maintenance systems. 

Close to 80% of the network has exceeded its 20-year structural design lifespan. SANRAL’s current suc-

cess in maintaining the national road network will see its responsibilities and network allocation expand 

further. These will be severe challenges.

D -
for paved provincial roads

The paved provincial road network has deteriorated signifi cantly over time. Shortages of skilled per-

sonnel in provincial departments, inadequate funding and outdated systems, and the lack of routine and 

periodic maintenance, have contributed to the current condition.

C - 
for paved metropolitan roads

Generally, these roads are in satisfactory condition.  

Less than 10% (except for Buff alo City) of the paved metropolitan roads are in poor to very poor condition. 

Balancing the need for the upgrading of township roads with the necessity to perform routine and periodic 

maintenance remains a challenge given the limited resources at their disposal.

Concerns about the lack of capital expenditure on capacity improvements and signalling upgrades.

D
for paved district and local 

municipal roads

In general, municipalities lack capacity, skilled resources and funding to effi  ciently and eff ectively 

manage their road networks. Reliable condition data is scarce. Few municipalities make use of pavement 

management systems to prioritise their needs. 

Capacity improvements amount to much less than that required, especially with high urbanisation rates.

Based on the limited data available, the paved road network on average nevertheless appears to be in a 

fair condition.

E
for all provincial, metropolitan and 

municipal gravel roads

Maintenance of gravel roads, which constitutes 75% of the total length of the proclaimed South African 

road network, has been neglected.

Condition data is scarce (only available for 24% of the network). Approximately 50% of the provincial 

gravel roads and 30% of the municipal gravel roads, for which condition data is available, are in a poor to 

very poor condition. 
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B+
ACSA-owned facilities only

ACSA provides world-class aviation infrastructure at most of its airports. It demonstrates a model of 

excellent maintenance and operational practice, with fi rst-rate institutional memory. A profi table 

company, it is strongly driven not only by the need to meet statutory requirements, but also by its own 

high standards. 

The delays and inconvenience owing to continuous expansion, reported on in 2006, have largely been 

overcome, thanks to the substantial completion of the most recent expansion programme, and only 

relatively minor defi ciencies remain, e.g. signage and minor security concerns.
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B-
Commercial ports only

Expenditure on upgrading and providing new port infrastructure owned and operated by Transnet 

has continued at a steady pace since 2006, with a number of large projects already complete, in-

cluding the new port, Ngqura. Other ports are ageing but well-maintained.

C
Fishing harbours

(new sub-sector)

The repair and maintenance programme completed in 2007 drastically improved the condition 

of the harbours. However, urgent follow-on maintenance is required, particularly for mechanical 

installations such as slipways, to prevent deterioration.

P
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s

Please note:
  A + or – is sometimes used to indicate a grade which lies at the extremes of the range. 

  The trend in the score since the 2006 IRC is denoted by an arrow: upward, horizontal or downward pointing to indicate improvement, no change or deterioration 

respectively. 
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B+ 
for heavy haul freight lines

These lines are in a good condition and are well maintained. Infrastructure expansion will provide 

capacity for increased volumes. Some operational issues do exist. The additional capital expenditure on 

these lines has enhanced the state of the network.

C+ 
for general freight lines on the core 

network 

The condition of the network has improved slightly. Some bottlenecks exist on specifi c lines. The focus on 

the core network will further improve the network condition. Operational performance needs to increase 

together with higher volumes to take advantage of infrastructure investment. More needs to be done 

regarding service levels and reliability. 

D 

for active branch lines

Just over half of the branch lines have been closed or lifted and active lines are maintained to provide 

network fl exibility or for future expansion. Transnet’s focus on the core network means that if active 

branch lines are not concessioned or earmarked for expansion, further deterioration will occur. (The score 

has improved from an E to D, with only active branch lines taken into account.) 

C-
for passenger 

lines (excluding Gautrain)

The capital investment programme is slowly starting to reduce the backlog, but not quickly enough. 

Operational ineffi  ciencies do exist and passenger volumes are restricted by inadequate and failing rolling 

stock. Theft and vandalism is another major concern and safety remains a signifi cant issue.
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C+
for Eskom’s generating 

infrastructure 

Eskom’s generation infrastructure (95% of South Africa’s generation capacity) is in a satisfactory 

condition with a reasonable maintenance regime. It can meet current demand. However, major 

capital investment for new infrastructure is needed to meet needs in the next fi ve years. Such in-

vestment is being made, but there are a number of risks associated with ageing infrastructure, new 

project completion and coal supply.

B-
for Eskom’s transmission network 

Eskom’s high-voltage long-distance transmission infrastructure is in a better than average condi-

tion, with a reasonable maintenance regime. It can meet current demand and handle minor inci-

dents across the network. However, major capital investment is required to meet needs in the next 

fi ve years. 

D 
for local distribution 

Characterised by inadequate operation and maintenance capacity and shortage of skilled 

personnel. In many areas, infrastructure is ageing and/or overloaded. Municipal infrastructure 

in particular is below standard and poorly maintained. There is often a lack of capacity to meet 

demand and it is not resilient. In the absence of signifi cant investment there may be an impact on 

the national economy. Eskom’s distribution network on average is in a signifi cantly better condition 

than the municipal distribution network. 
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D+
for hospitals

Serious lack of credible and current condition data. Poor fi nancial and procurement management 

with little dedicated maintenance resources. Serious systemic and capacity failures are typical.

Lack of skilled support staff  to care for infrastructure.

Ageing infrastructure will deteriorate further.

D
for clinics

Similar to hospitals. Instances of poor building quality and specifi cation.

Lack of empowerment at facility level to undertake programmes of infrastructure care.
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D+
for public ordinary schools in 

South Africa

(new sector)

In general, maintenance of education infrastructure in South Africa has been limited, resulting in 

conditions deteriorating across all provinces. However, there is some variation in school infrastruc-

ture condition, with urban and ex-Model C schools being generally better maintained than rural 

schools. Degradation over time means that many schools now need urgent maintenance to ensure 

environments are suitable for teaching and learning, and to avoid expensive unplanned repairs. 
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C-

The focused investment over the past fi ve years has resulted in more new infrastructure and an 

improvement in the condition of some existing assets. However, infrastructure at municipal level 

remains poor and is deteriorating in many places. Further, the resilience of all new and previously 

existing infrastructure is questionable without a much improved commitment to maintenance.O
v
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A B C D E

WORLD-CLASS FIT FOR THE  FUTURE
SATISFACTORY FOR 

NOW
AT RISK UNFIT FOR PURPOSE

Infrastructure is comparable 

to the best internationally 

in every respect. It is in 

excellent condition and well 

maintained, with capacity 

to endure pressure from 

unusual events.

Infrastructure is in good 

condition and properly 

maintained. It satisfi es cur-

rent demands and is suf-

fi ciently robust to deal with 

minor incidents.

Infrastructure condition 

is acceptable although 

stressed at peak periods. It 

will need investment in the 

current medium-term ex-

penditure framework period 

to avoid serious defi ciencies.

Infrastructure is not coping 

with demand and is poorly 

maintained. It is likely that 

the public will be subjected 

to severe inconvenience 

and even danger without 

prompt attention.

Infrastructure has failed or 

is on the verge of failure, 

exposing the public to 

health and safety hazards. 

Immediate attention is 

required.
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O N  T H E  C O V E R

R120 million geotechnical project 
uses various grouting methods at 
the Ingula Pumped Storage Scheme
THE INGULA PUMPED Storage Scheme 

broadly consists of two dams and an 

interconnecting tunnel network that will 

eventually generate 1 400 megawatts of 

hydroelectricity. Bedford Dam is a mass 

gravity earth/rockfi ll design with concrete 

cladding on the upstream side. Bedford 

is situated on the Free State escarpment 

and is more than 400 m higher than the 

Bramhoek Dam situated in KwaZulu-

Natal. Th e bottom dam (Bramhoek) is a 

mass-gravity rollcrete concrete dam situ-

ated in the Bramhoek spruit. 

Th e drilling and grouting on the above 

project posed many challenges. Th e rock 

formation, steep gradients, confi ned 

working space and access to drilling and 

grouting positions were only some of the 

issues to be dealt with on site. A total 

of 54 730 drilling metres, 707 950 litres 

of grout and 16 000 m2 shotcrete were 

performed using various innovative tech-

niques, resources and experience.

The specification required that the 

GIN principle had to be used, as dic-

tated by the rock at design stage. The 

initial trial panels and mix designs had 

all been based on GIN. However, after 

the test panels in the actual rock had 

been completed, and the consolidation 

grouting had started, it became evi-

dent that the grouting method was not 

suited to the actual rock encountered. 

Both dams had an array of sandstone, 

shale, dolerite and mudstone forma-

tions of various depths and thicknesses. 

The micro and macro fissures in the 

dolerite and contact zones between the 

sedimentary layers proved problematic 

using GIN where a single stable grout 

mix with minimum bleed was specified. 

A further analysis of the data was 

generated, with further site trials, in 

order to get a better understanding of 

the relationship between the grouting 

procedure and rock formations en-

countered on the project. A range of 

various cements with higher blane 

values were tested, finally settling on 

rapid-hardening cement with a blane of 

520 kg/m2. The conventional method 

using thinner starting grout mixes and 

gradually thickening up typically from 

3:1 water-cement ratio to a 1:2 water-

cement ratio was proposed. The fine-

ness of the rapid-hardening cement, 

and addition of a super plasticiser, also 

clearly showed that the grout was tra-

velling further than had been the case 

with the stable GIN mixes at the initial 

stages of the contract. After the client 

had scrutinised the data presented, and 

after further consultation with experts 

in the grouting field, the proposal to use 

the conventional method of grouting 

versus GIN was accepted. 

The bill of quantities typically indi-

cated that curtain-hole spacing would 

be down to quaternaries (1,25 m spac-

ings), but some areas even went down 

to septenaries where multiple contact 

zones were encountered.

1

1  Machines drilling in tandem through 

RCC and rock to form grout curtain
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Th e most diffi  cult work at the Bedford 

Dam (the top dam) was the steep angles of 

up to 25° on the embankments. Th e drill 

rigs had to be winched down the steep 

slopes, using cable winches, to do the 

consolidation and curtain drilling. Th e 

company’s more effi  cient hydraulic drill 

rigs had to be exchanged for older tech-

nology pneumatic rigs that were lighter 

and could handle the steep gradients.

Due to the time pressures on the main 

contractor doing the Bramhoek RCC 

dam, the planned grouting from founda-

tion rock level did not materialise. Th e 

drilling and grouting were generally done 

through the concrete and into the rock at 

various levels dictated by access provided 

by the main contractor. As more drilling 

metres were done in this way, there was a 

time saving on the overall contract. Th e 

record-keeping and control had to be of 

the highest standard to keep track of the 

patchwork of drilling and grouting at var-

ious dam heights and scattered positions 

during the dam building process. It was 

a challenge manoeuvring seven drill rigs 

in the gallery of 2,5 m wide and 3 m high. 

Services in and out of the gallery also had 

to be catered for in the same tunnel space, 

while the purpose-made drill rigs were 

drilling and continually moving around in 

the confi ned area. Th e carbon monoxide 

from the engines powering the hydraulic 

rigs, as well as waste water and sludge 

had to be piped and pumped out of the 

gallery continually. Over 100 000 litres 

of clean water were required per shift for 

the drilling process, as well as compressed 

air for the pneumatic drill rigs, and grout 

pipelines for the grouting procedure / 

water tests, while air ventilation also had 

to be catered for – all in the small space 

provided. Th e cold winter periods, when 

temperatures fell far below zero degrees, 

were tough on men and machines, espe-

cially during night shifts. Th e water often 

froze in the pipelines and pump housings, 

which resulted in damage to equipment, 

while fresh air ventilation through the 

gallery in fact caused hardship for the 

men working in the tunnel.

A portion of the work also required 

drilling curtain and drainage holes from 

sliding platforms hanging off the sides 

of the downstream dam wall. This type 

of work is dangerous, laborious and 

requires the highest degree of safety-

training and awareness. 

CONCLUSION
Few companies in South Africa have the 

experience, equipment and expertise to 

tackle a complex contract of this scale 

and nature. Rodio (South Africa) and 

Ground Engineering once again showed 

that, with innovation and shear tenacity, 

no project is beyond their scope as 

separate companies or in a joint venture 

arrangement.

 INFO

Aveng Grinaker-LTA

Ground Engineering

GEL@grinaker-lta.co.za

2

3

2  Drilling for piezometers 

from right flank walkway

3  Core drilling for drainage holes 

from specialised drilling platforms
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Maintenance and rehabilitation of sea walls and 
revetments between the Glencairn and Simonstown stations

The railway line between the 

Simonstown and Fish Hoek train 

stations is protected by sea walls 

which were constructed almost 

a century ago. In order to protect 

the railway line, concrete sleepers 

were placed in front of these walls 

during the 1970s. Over the last five 

years this intervention has been 

shown to be inadequate and an 

engineered solution was required 

over limited critical sections of 

the line. The November 2009 

storms resulted in sections of 

the sea wall failing after being 

severely undermined. Passenger 

train operations were halted on 

the line in December 2009 due to 

public safety being compromised. 

After a design, procurement and 

stakeholder engagement process 

the necessary rehabilitation work 

was undertaken and completed 

in February 2011. Normal train 

operations were restored on 

21 February 2011, the construction 

works having been completed 

within budget and within an 

acceptable time-frame

1

R A I L W A Y  A N D  H A R B O U R  E N G I N E E R I N G 



BACKGROUND
Th e railway line between Fish Hoek and 

Simonstown is both supported and pro-

tected from the sea by a stone and rock 

mason sea wall constructed in the early part 

of the 20th century. Th e seawall protects the 

railway line from normal and severe wave 

action during storms. During the 1970s 

old concrete sleepers were stacked against 

the walls acting as a rubble revetment, 

thereby protecting the walls from direct 

wave action. During the latter part of 2007 

storms displaced the sleepers and caused 

damage to the sea walls. Repairs were 

carried out and additional sleepers were 

placed against the sea walls. At this stage, 

engineers at the Passenger Rail Agency of 

South Africa (PRASA) sought specialist 

coastal engineering advice and appointed 

Prestedge Retief Dresner Wijnberg (Pty) Ltd 

(PRDW) in July 2009. Th e fi rst phase of the 

appointment was to carry out a status quo 

assessment of the sea walls, identify areas at 

risk and propose appropriate rehabilitation 

measures.  PRDW made recommendations 

to PRASA in August 2009, which required, 

as a matter of priority, coastal protection 

works at two specifi c locations, namely 

Long Beach Site and Marine Oil Siding, 

near Simonstown (see Figure 1).

EMERGENCY MAINTENANCE REPAIRS
In November 2009 a series of ‘black south-

easters’ caused signifi cant displacement of 

the old concrete sleeper revetment. Th is led 

to the undermining of sea wall foundations 

and the development of sinkholes land-

wards of the sea wall at the Long Beach Site. 

Th e Marine Oil Siding rail line, which was 

protected by a combination of sand dunes, 

concrete sleepers and a short length of mass 

concrete wall, was also excessively scoured 

and eroded during the November storms. 

Th e structural damage to the walls 

and track formation was assessed by 

PRDW and PRASA engineers and the 

line was closed for safety reasons on 

4 December 2009.

PRASA requested PRDW to propose an 

emergency solution to prevent the potential 

total collapse and loss of a critical section 
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1  Site locations Long Beach and Marine Oil 

2  Original sea wall with concrete 

sleeper revetment – Long Beach site

3  Sinkholes landwards of the sea 

wall necessitating the emergency 

repair – Long Beach site

4  Mass concrete wall protecting rail before 

November 2009 storms –Marine Oil Siding site
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(50 m in length) of track infrastructure at 

Long Beach. Due to the time of year and 

the constraints at hand, PRDW proposed 

placing natural rock between 1 and 2 t in 

front of a 50 m section of sea wall to provide 

the necessary protection against waves. 

Before commencing with the con-

struction, environmental consultancy 

group ERM were engaged by PRDW to 

set up a meeting with the Department of 

Environmental Aff airs and Development 

5
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7

8

5  Mass concrete wall protecting rail after 

November 2009 storms –Marine Oil Siding site 

6  Unloading rock for the emergency repair 

section – south side of Long Beach site

7  Completed emergency repair section 

– south side of Long Beach site

8  Grouting the toe of the Long Beach sea wall
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products even further. Take 
our barriers... not only do we 
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further...
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Planning (DEA&DP) Western Cape to 

seek approval to carry out the works. As 

the works were deemed as maintenance 

and within the existing footprint of the 

sea wall, an environmental impact assess-

ment was not required and approval was 

subsequently granted. 

Th e revetment rock was transported 

by PRASA with the assistance of Transnet 

Freight Rail (TFR) from a rail siding in 

Somerset West to the site at Simonstown 

Long Beach using railway wagons. Th e 

Contractor (Sea and Shore Projects) was 

responsible for sourcing the rock, trans-

porting it to the siding and off -loading 

and placing the rock at Long Beach. Th e 

transportation of rock by rail expedited 

the maintenance work, which resulted in 

900 t of armour rock being transported 

and placed within seven days. 

DETAILED ENGINEERING DESIGN
In January 2010, PRASA made the de-

cision to proceed with the necessary 

rehabilitation works to reinstate normal 

rail traffi  c at the Long Beach and Marine 

Oil sites, as previously recommended by 

PRDW. Th ree technical alternatives for 

the rehabilitation and maintenance works 

were considered:

1.  Th e placement of additional concrete 

sleepers in front of the sea wall.

2.  Th e construction of a new sea wall in 

front of the existing wall.

3.  Th e construction of a rock revetment.

Th e placement of additional sleepers was 

discarded due to the ineff ectiveness of 

the sleeper revetment to provide adequate 

protection to the ageing sea wall, and 

for aesthetic reasons. A new sea wall 

was not preferred, as the construction 

process would be slow, costly and could 

potentially destabilise the current wall. A 

rock revetment was considered to be the 

most robust, practical and aesthetically 

pleasing coastal engineering solution.

Long Beach revetment
A 415 m long rock revetment structure 

with a toe level at -1 m below mean sea 

level (MSL) was constructed to protect the 

existing Long Beach sea walls. Th e founding 

level was chosen to ensure that the revet-

ment could accommodate future expected 

erosion. In order to prevent further leaching 

of fi nes beneath the sea wall, toe grouting 

was carried out before the revetment was 

constructed. A geotextile was placed along 

the face of the sea wall extending to the 

bottom of the newly constructed grout 

foundation. Th is would prevent further 

leaching of fi nes through the sea wall. 

Th e core of the revetment was con-

structed using graded rock of 1 to 60 kg and 

recycled concrete sleepers broken down to 

size. Th is core was used as a bedding layer 

for the armour rock. Th e seaward slope of 

the revetment was specifi ed as 1:1,5 with 

armour rock graded from 1,5 to 4,5 t.

Marine Oil Siding revetment
A 265 m long back of beach revet-

ment with a founding level at MSL was 

constructed at the Marine Oil Siding 

site. Th is founding level was chosen to 

minimise any excavation below the water 

level which would require dewatering 

equipment. In this way the excavation 

work was kept semi-dry, thereby making 

construction considerably easier and 

more effi  cient.
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Th e revetment crest is situated 7,9 m 

away from the seaward rail of the railway 

line. Th is created an area 3 m wide be-

tween the seaward rail and inside the 

revetment structure, which was fi lled with 

approved backfi ll material. Th is was done 

to satisfy the Client requirement of a clear-

ance of at least 3,2 m from the centre line 

of the railway to the edge of any structure. 

A geotextile (Bidim A10) was placed 

beneath the revetment structure as a fi lter 

to prevent sand loss which could lead 

to revetment failure. A fi lter rock layer, 

with a grading of 5 to 25 kg, was designed 

as a base layer for the armour rock. Th e 

required armour rock grading was 1,5 to 

4,5 t, placed in a double layer with a thick-

ness of 2,3 m. Th e slope of the armour 

rock was specifi ed as 1:1,5.

Th e revetment at the Marine Oil 

Siding originally had an extended sacri-

fi cial toe which was designed to accom-

modate future beach erosion due to storm 

events. During construction, excavations 

revealed that, over large portions of the 

revetment, bedrock was present above the 

design founding level. Th is led to a design 

variation of removing the sacrifi cial toe 

in areas where there was no risk of future 

erosion and settlement. 

ENVIRONMENT AND HEALTH & SAFETY 
A key component to completing the 

project as rapidly as possible was the 

engagement and appointment of an envi-

ronmental consultant early in the design 

process. PRDW appointed ERM to assist 

with departmental liaison. Th is ensured 

that the proposed revetment activities 

along the sea wall were compliant with 

current environmental legislation and that 

sound environmental management proce-

dures were followed during operations. 

Th is helped PRASA to fulfi l their 

obligations in terms of the National 

Environmental Management Act 

(NEMA). An Environmental Management 

Plan (EMP) was prepared and written into 

the tender document to ensure compli-

ance during the duration of construction.

PRDW, acting as Engineer for the 

project, appointed Solid State Group to 

advise on health and safety aspects and act 

as Client’s Agent in terms of the OSH Act 

and Construction Regulations. A Health 

and Safety specifi cation was also prepared 

and included in the tender document.

Interested and aff ected parties (IAPs)
Due to the railway line’s sensitive envi-

ronmental location, numerous interested 

and aff ected parties (IAPS) were con-

sulted. Meetings with IAPs, which in-

cluded Marine and Coastal Management 

(MCM), City of Cape Town, SAN Parks, 

Simonstown Civic Association, SA 

Heritage and Resource Agency (SAHRA) 

and the local Trek Fishermen, were car-

ried out in order to understand concerns 

and mitigate accordingly.

Th e construction period coincided 

with approval of an extensive seven-year 

long legal process which allowed local 

trek-net fi shermen to continue with a 

fi shing activity which has been passed 

down for generations. As an outcome of 

meetings held with the local fi shermen 

and IAPs, a beach access design that ac-

commodated the fi shermen and local re-

creational beach users was implemented. 

In order to accommodate the fi shermen’s 

request for a wider beach section to 

handle their fi shing nets, the toe over a 

20 m section of the revetment was re-

moved and founded on bedrock. 

CONSTRUCTION
Logistics and timing
For the 14 months that the railway line 

was closed, PRASA provided bus trans-

portation for commuters and tourists 

travelling to Simonstown. As a result of 

this inconvenience and cost the project 

required not only effi  cient liaison with all 

parties, but also a fast-tracked construc-

tion process.

Th e critical path for revetment 

construction was characteristically 

driven by the delivery of rock to the site. 

Fortunately, due to the Client’s position 

as a passenger and commuter rail service 

with the support of Transnet Freight Rail, 

they had the necessary infrastructure 

and rolling stock to transport 14 500 t of 

heavy armour rock by rail wagon over a 

15-week period.

Th is reduced the length of the con-

struction duration, and the costs of trans-

porting rock to the Long Beach site. Th e 

alternative would have been road transport 

9  Typical Long Beach design section   

10   Marine Oil Siding section under 

construction showing geotextile, 

fi lter layer and armour rock layer

11  Typical Marine Oil Siding design section  

12  Offl  oading core rock at the Long Beach site

13  Constructing the Long Beach rock armour berm

14   Taking delivery, and loading armour 

rock at the Marine Oil Siding site
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with a haul distance of 60 km, using trucks 

equipped with modifi ed rock skips.

Th e Long Beach and Marine Oil 

siding sites are 800 m apart and separated 

by the Simonstown Lower North Naval 

Battery. Both sites required diff erent con-

struction techniques and were managed 

independently while being constructed 

simultaneously. Th is was only possible by 

transporting rock to Long Beach by rail, 

and by road to the Marine Oil site.

Long Beach – armour rock berm 
In order to provide a working area protected 

from wave attack, the Contractor created a 

berm out of the armour rock on the seaward 

side of the sea wall. Th e berm off ered under 

most conditions a dry working platform 

from which excavators could off -load ar-

mour rock from the train wagons and place 

in front of the existing sea wall. 

Th e berm was constructed by using 

approximately the same volume of rock 

per metre that would be required for the 

fi nal design section of the revetment. 

As the berm was constructed parallel 

to the sea wall, the old concrete sleepers 

could sequentially be removed for an 

on-land milling process. Th e milled 

material was later incorporated with 1 to 

60 kg rock in the core layer. Once the toe 

grouting operation and core layer were in 

place, the excavators could retreat from 

the sea, repacking the berm to the correct 

profi le and leaving a completed revetment 

section in place.

Marine Oil Siding rock moving 
All rock transported to the Marine Oil 

site was tipped and stockpiled at the 

southern end of the beach. Th e rock was 

then moved along the beach by pushing it 

with a dozer. Th is method of moving the 

rock was not eff ective, and subsequently 

an articulated dump truck was used to 

transport the rock over the beach.

Weather-related downtime
Th e construction period began in 

September 2010 and ended during 

February 2011, coinciding with the 

summer months and the frequent gale 

force southeasterlies prevalent in False 

Bay. As the sites are situated on the 

shoreline on the western side of False 

Bay they were particularly vulnerable to 

the full force of the southeasterly storms. 

Th e strong onshore winds resulted in 

increased wave overtopping and spray, 

which rendered conditions unworkable. 

Eight working days were lost over the 

construction period, due to excessive sea 

spray and extreme water levels.

CONCLUSION
Train operations on the railway line 

between Fish Hoek and Simonstown 

station offi  cially recommenced on 

21 February 2011, ending a 14-month dis-

ruption period. Th e original contract was 

completed within the overall construction 

budget of R21 million and within an ap-

propriate time-frame, considering the ad-

ditional works and weather related delays.

Th e project has shown that the early 

appointment of environmental practi-

tioners, and engagement of all IAPs, is 

paramount to the success of a project 

with a high public profi le such as this. A 

healthy working relationship between the 

Client and Contractor contributed to the 

successful completion of the rehabilitation 

works for the Simonstown railway line.
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Track condition monitoring and analysis 
for eff ective maintenance planning
INTRODUCTION
Infrastructure, whether it be for electricity 

supply, water supply or transport, is any 

country’s most expensive asset without 

which the country will die economically. 

We have seen infrastructure deteriorating 

steadily all over Africa, and so have their 

economies – the link is undeniable.

We are seeing the same happening 

here in South Africa with power short-

ages, unexpected power cuts, dete-

riorating road infrastructure, reports of 

contaminated water, poor service from 

the railways. Th e list goes on.

Th is deterioration can be attributed to 

many factors, but the two that stand out 

are a lack of foresight and planning, and a 

lack of maintenance.

Th e railways in South Africa may have 

an advantage over other infrastructure 

management authorities in that they have 

a piece of equipment that tells them accu-

rately where they should do maintenance, 

what type of maintenance is required and 

how eff ective their maintenance expendi-

ture and eff orts are.

This piece of equipment is an on-

track machine, the Plasser IM2000 

Infrastructure Measuring Vehicle, 

which utilises a contactless optical 

measuring system to measure various 

track and rail geometry parameters, an 

instrumented pantograph to measure 

the overhead contact wire geometry, 

and a laser mirror scanner to detect 

clearance irregularities and to measure 

the ballast profile; all at 250 mm sam-

pling frequencies at speeds of up to 

120 km/h. The system also records 

vehicle speed, distance travelled and 

GPS location coordinates, and makes 

various real-time calculations.

A road/rail measuring vehicle is 

also available for use on private lines 

and sidings. Th e technology for track 

geometry measurements is the same as 

that used on the IM2000.

INFRASTRUCTURE GEOMETRY 
PARAMETERS MEASURED AND RECORDED
Geometry is defi ned as the science of the 

properties and relationships of sizes and 

distances in a given space or the relative 

arrangement of objects or parts of an 

object in that given space (Concise Oxford 

Dictionary). If one applies this defi nition to 

railway maintenance, geometry means the 

relative relationships between the two rails, 

two points on one rail or two points on the 

contact wire in a given space. Th e following 

geometry parameters are measured: 

 ■ track geometry

 ■ rail wear

 ■ overhead contact wire geometry, and

 ■ structure clearances and ballast profi le.

Track geometry
Vertical alignment (also known as top or profi le)
Vertical alignment is a symmetrical 

chord measurement using a 7 m chord. 

Th is measurement shows the vertical 

relationship between three points on 

one rail. Vertical alignment problems are 

1 2

1  IM200 Infrastructure Measuring Vehicle

2  Road/Rail Measuring Vehicle
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encountered where the structure under 

the rails cannot carry the load distributed 

from the rails and sleepers and have many 

causes such as rail surface irregularities, 

fouled ballast or a failing formation.

Horizontal alignment 
(also known as alignment or versine)
Horizontal alignment is a symmetrical 

chord measurement using a 10 m chord. 

Th is measurement shows a deviation from 

an average off set measurement in the hor-

izontal plane. A horizontal alignment de-

fect would be the cause of broken or loose 

sleepers, fastenings, base plates and or rail 

stress, etc. When the machine enters a 

curve it will initially see it as an alignment 

defect until it detects a consistent change 

in the off set of the transition curve, after 

which it will actually record and calculate 

the curve details with regard to transition 

lengths, circular curve lengths and radius, 

and the four fi xed points of the curve.

Cant (also known as super-elevation)
Cant is an absolute measurement showing 

the diff erence between the vertical height 

of the left-hand and right-hand rail crowns 

at a coincident point. Cant is required to 

aid the steering of vehicles around curves 

and is applied according to the Manual for 

Track Maintenance specifi c to the radius 

and the speed allowed on the curve.

Gauge
Gauge is the distance between the insides 

of the rail crowns and is measured in mil-

limetres at a point 14 mm below crown 

level. Gauge problems may be reported 

where there is excessive rail side wear, 

where the gauge is widened on sharp 

curves, where an incorrect fastening com-

bination is used or where fastenings are 

missing, broken or loose.

Cross slack (also known as twist)
Th e twist parameter is determined by 

calculating the algebraic diff erence 

between two cant measurements taken 

2,75 m apart. Twist is encountered where 

the vertical alignment in both rails is such 

7 m Chord
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3  Vertical alignment

4  Horizontal alignment

5  Super-elevation

6  Gauge

7  Cross slack

8  The rail profile measurement sensor heads

9  Crown wear

10  Side wear
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that one wheel of a vehicle with a rigid 

frame will lose contact with the running 

surface of the rail.

Rail wear
Rail wear is also measured with an optical 

measuring system mounted on the infra-

structure measuring car. Th e system mea-

sures the full cross-sectional rail profi le 

and compares the information with that of 

a new rail profi le in order to produce a rail 

wear exception report in real time.

Th e rail measuring equipment contains 

lasers and cameras which create a plane 

of light that surrounds almost the full rail 

profi le. Using a high-resolution camera, 

the image of a full rail profi le is acquired at 

250 mm sampling intervals. Th e computer 

converts the picture to digital format, 

analyses the laser video image and calcu-

lates the rail profi le parameters.

Th e following rail profi le parameters 

are measured:

Rail height and type
In order to measure the rail height, the 

system determines the radius at the base/

web area of the rail. A circle is drawn ac-

cording to this radius at the fi llet area and 

the centre points of the circles are con-

nected. Th e length of this line is unique 

for each rail section and can therefore be 

used to determine the rail type. A line 

drawn perpendicularly to the midpoint of 

the fi rst line to the top of the rail crown 

represents the rail height.

Rail width
Th e rail width is determined by drawing 

two lines perpendicularly to the rail centre 

line at 14 mm below the crown. One line 

extends to the gauge side of the rail crown 

and the other to the fi eld side. Th ese two 

lines provide gauge and fi eld side wear, as 

well as the total crown width.

Rail inclination
Rails are inclined at an angle of 1:20 to 

the vertical on sleepers in order to provide 

the 1:20 contact surface with the running 

surface of the wheel. Th is is a very useful 

parameter to determine broken sleepers, 

worn or loose fastenings and pads, and 

inadequate fastening strength.

Crown wear
Crown wear is the vertical diff erence in 

height between a new rail profi le and a 

worn profi le measured in the centre of the 

rail crown. Th e crown wear is also ex-

pressed as an overall head loss percentage 

of the total crown area.

Side wear
Side wear is the horizontal diff erence 

in width between a new rail profi le and 

a worn profi le measured 14 mm below 

the rail crown level on the gauge side of 

the rail. Th e crown wear and side wear 

parameters will be used by maintenance 

managers to determine the wear rate and 

to plan rail replacement or transposing.

Overhead contact wire geometry
Th e overhead contact wire parameters are 

measured at the same time as the track 

geometry at 250 mm sampling intervals. 

Th e main advantage of this coincidental 

measurement is to separate seemingly 

overhead contact wire defects which are 

actually caused by track defects.

Overhead contact wire geometry 

is measured in real time using an in-

strumented pantograph and a central 

computer with associated software that 

controls the data acquisition, processing 

and data storage.

An overhead video system is directed 

at the pantograph and takes snapshots of 

the overhead structure at every measuring 

position (every 250 mm). A defect detected 

by the measuring pantograph can then be 

viewed on a photo from the video system to 

establish or eliminate causes of the defect.

Th e following contact wire parameters 

are measured:

Vertical contact wire force
A locomotive pantograph exerts a force 

of 80 N on the contact wire to maintain 

contact. Vertical force is a measurement of 

the deviation of the actual perpendicular 

vertical force from 80 N between the mea-

surement pantograph and the contact wire.

High vertical contact forces may indi-

cate abnormalities on the line, like kinks, 

or the locality of incorrectly set equipment 

(section insulators, steady arms or other 

suspension points). Abnormalities such as 

these might cause damage to pantographs.

Low vertical contact forces may 

indicate loss of contact and might cause 

arcing. Repeated arcing on the same point 

might cause the contact wire to burn off . 

Contact loss also causes poor current 

supply to locomotives. Th is might cause 

surging in the system and damage the 

locomotive motors.

Longitudinal force
Th is is the longitudinal frictional force 

experienced by the pantograph in 

the direction of travel. High relative 

8

9 10
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longitudinal forces are caused by lack of 

lubrication, quick changes in slope and 

incorrectly set equipment.

Contact wire height and slope
Contact wire height is a measurement 

with reference to the top of rail level. Th e 

measurement is provided as a positive 

or negative deviation from 5 m. Contact 

wire slope is calculated as the diff erence 

in contact wire height over a distance of 

50 m. It indicates where the slope must be 

adjusted on the approaches to locations 

where the contact wire height might be 

limited, such as bridges or tunnels.

Horn contact
Horn contact is detected at a point where 

the contact wire makes contact with the 

pantograph ends or horns. Horn contacts 

are found at locations where out-of-

specifi cation stagger is encountered, or at 

points where another contact wire slides 

in too low next to the running wire, such 

as at overlaps and striking points.

Contact wire stagger
Contact wire stagger are horizontal devia-

tions of the contact wire between suspen-

sion points (mast poles) and is measured in 

millimetres relative to the track centre line.

Th e contact wire is staggered on 

purpose in order to cause a more even 

distribution of wear on any pantograph 

head. In areas where no stagger is mea-

sured over a certain distance, the defect is 

recorded.

Structure clearances and ballast profi le
Th e infrastructure measuring vehicle is 

equipped with a clearance and ballast 

profi le measuring system to establish 

clearances to tunnels, platforms, adjacent 

lines and other wayside structures to 

the Transnet vehicle structure gauge. 

Figure 12 illustrates the point. Any object 

that fouls the vehicle structure gauge is 

recorded as an exception and is provided 

as a measurement in millimetre at a spe-

cifi c track kilometre point.

Th e system also measures the calcu-

lated excess or defi cit of ballast for the left 

and right, and inner and outer shoulder. 

Th e measurement is in square millimetre 

but is converted to cubic metre per 

200 metre break length for reporting.

Th is system utilises a laser mirror 

scanner which is a high-speed profi le 

measuring device using an electro-optical 

range detection method and a beam 

scanning mechanism. Th e laser mirror 

scanner delivers profi le data at almost 

360˚ per scan, at up to forty times (revolu-

tions) per second and makes 1 001 mea-

suring points per revolution.

REPORTING AND ANALYSIS 
OF MEASURING RESULTS
Th e objectives of measuring the track geo-

metry are to provide track information to:

 ■ locate and rectify emergency defects in 

order of priority

 ■ to assess the condition of the assets to:

 prepare the preventive 

maintenance plan

 to establish the eff ectiveness and ad-

equacy of fi nancial expenditure, and

 to prepare future budgets for infra-

structure maintenance.

However, the measuring results are 

merely masses of raw data and it therefore 

follows that the data must be converted 

into usable information presented in 

reports (tables and graphs). Th ere are 

basically two types of reporting: real-time 

reports and post-processed reports.

Real-time reports
Th e infrastructure measuring vehicle has 

an on-board area with LAN points where 

representatives of the railway can view 

the measured data on their own laptop 

computers in real time. Th e following two 

reports are also printed on A3 paper in 

real time for the benefi t of railway repre-

sentatives who then take the reports with 

them as they disembark the machine to 

address emergency defects:

 ■ Th e strip chart graphically displays 

all the parameters measured, with 

threshold lines indicating the A-, B- and 

C-standards, where ‘A’ is the required 

standard, ‘B’ is a deviation from the 

standard and ‘C’ is a deviation consti-

tuting an urgent repair. Th e scale of the 

11  Contact wire stagger / no stagger

12   Illustration of clearance and 

ballast volume measurement

13  Laser mirror scanner fitted to the  machine

12 13
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graph is also provided, which allows 

maintenance staff  to establish the size 

of the defect in millimetres.

 ■ Whenever a measured parameter ex-

ceeds the preset limits (normally the 

C-standard) an exception will be listed 

in a single exceptions report. Th e report 

refl ects, among other, the exceeding 

parameter (i.e. alignment, twist, etc), 

the maximum deviation in millimetres, 

the location and the percentage exceed-

ence in a table format.

A separate strip chart and exceedence 

report is printed for the track geometry, 

rail profi le, overhead contact wire, and 

clearance and ballast profi le parameters.

Th e single exceptions report is pro-

vided in electronic format as well. Th e 

railway infrastructure department can 

manipulate the data according to logical 

line sections and according to priority 

based on percentage exceedence or any 

other criteria that will assist to address 

the gravest emergencies fi rst.

Real-time reports will generally not 

feed into a preventative maintenance 

programme, but is rather a preventive 

corrective maintenance activity to avoid 

an infrastructure catastrophic failure.

Post-processed reports
All the measured data are also post-

processed by the contractor, Plasserail, 

into various reports presented in table 

and graphic format for track geometry, 

rail profi le, overhead contact wire and 

clearance, and ballast profi le parameters. 

Diff erent reports are prepared for use 

by diff erent levels of management of the 

railway authority, depending on their 

level of decision-making.

Track geometry
Th e Track Master of a specifi c line needs 

actual data of defects measured in mil-

limetres at a specifi c location on the line 

to carry out corrective maintenance 

activities in order of priority, whereas 

the Maintenance Manager requires a 

summary of the condition of all the lines 

under his authority to prioritise workload 

and scheduling of available and scarce 

resources. Th e General Manager, on the 

other hand, needs information of the 

entire railway infrastructure for strategic 

and fi nancial management purposes.

Point measurements in millimetres 

are not of much use to establish general 

condition assessments of a vast infra-

structure, or to deduce any trend ana-

lysis for higher levels of maintenance 

planning and financial management. 

Just using an average figure would be 

statistically inconclusive.

For this purpose a track quality index 

(TQI) is calculated, which is the standard 

deviation of the measured values of all 

the measured track geometry parameters 

bundled in specifi c break lengths. Th is 

index does not give information about the 

shape of defects, but is well suited to con-

tinuous maintenance decision-making. 

Standard deviations are calculated for the 

following parameters:

 ■ average vertical alignment (PRA)

 ■ average horizontal alignment (ALA)

 ■ twist (TWT)

 ■ super-elevation or cross level (SUP)

 ■ track gauge (GAU)

Th e TQI is the sum of the standard devia-

tions of the averages of all parameters 

calculated over a given break length:

TQI = PRA + ALA + TWT + SUP + GAU

Th e standard deviations allow for trend 

analysis and the highlighting of problem 

parameters. So, for example, will a standard 

deviation smaller than 2 be acceptable for 

each parameter, whereas a standard devia-

tion of 1 is considered very good. Th e ac-

ceptable TQI for the Metrorail lines must be 

less than 10 and the TQI of the heavy haul 

lines must be between 4,5 and 5,5.

Various reports can now be prepared 

using the TQI values to compare track 

sections with one another to establish 

priorities in terms of the maintenance 

programme, and for general investment 

decision-making. Some of these reports 

are the following:

Track quality index report for 200 m break lengths
Th e TQI 200 report is provided in a 

table format (see Table 1) and can be 

used to determine where maintenance 

should be done. In this example it is 

evident that the 200 m section from 

kilometre 105,000 to 105,200 has the 

worst TQI value and the biggest contri-

bution is the gauge parameter. 

Th e data can be manipulated by 

sorting on diff erent parameters to 

prioritise where the most critical areas 

exist. Maintenance programmes can be 

drawn up by using cut-off  values for the 

diff erent parameters.

ADAII report for 50 m break lengths
Th e ADAII calculation derives a travel 

comfort quality index for selected 

parameters for pre-selected distances. 

A 50 m break length is used as default. 

Th e maintenance quality indexes 

(ADAII indexes) of the report are 

based on the horizontal and vertical 

accelerations the un-sprung vehicle 

would experience when travelling with 

maximum allowed track speed over the 

measured track geometry.

Number of exceedences per threshold report
Th is report contains the number of 

A-, B- and C-exceedences (thresholds) 

encountered during the specifi c mea-

surement per section. It also provides the 

total distance per threshold exceedence. 

Th is report would generally be used to 

compare the sections within a route with 

one another. Th e number of exceedences 

are also reported by 50 m break lengths.

Table 1  Example of track quality index report

T200.DBF

FILENAME LOC FROM LOC TO SEQ SPD CLASS DATE

CV109UI ULUNDI ILANGAKAZI UP 80 STD 2/19/2008

KM FROM KM TO LENGTH TQI GAUGE TWIST SUPR PRAVG ALAVG TAMP TQI

105,000 105,200 200 12,12 3,23 2,03 2,31 2,70 1,88 8,92

105,200 105,400 200 6,28 1,03 1,09 1,40 1,49 1,29 5,27

105,400 105,600 200 5,01 1,05 1,05 0,97 0,91 1,06 3,99

105,600 105,800 200 5,37 0,73 0,98 1,01 1,11 1,56 4,66

105,800 106,000 200 8,47 2,25 1,47 1,54 1,66 1,57 6,24
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Curve report
Th e curve report is a listing of the fol-

lowing geometry information:

 ■ Th e start and end kilometre values of 

the curve transitions and circular curve

 ■ Th e lengths of the above

 ■ Th e average mid-ordinate off set value 

over the circular curve

 ■ Th e radius calculated from the 

average off set value

 ■ Th e average cant on the circular curve

 ■ Th e speed as input for the specifi c 

curve

 ■ Th e average gauge on the circular curve

The information on the report re-

flects the natural characteristics of 

the curve (i.e. where the train will 

tend to move the curve to) as opposed 

to the designed characteristics. By 

using the report during maintenance 

tamping, the natural characteristics 

of the curve are retained.

This report, together with ultra-

sonic measurements and historical 

rail break data, is used to plan the 

grinding program and the rail re-

placement program on curves.

Device report
Any device, such as a curve, turnout, 

bridge, tunnel, etc, can be chosen be-

tween any points and/or for any distance, 

and provides the following information:

 ■ Th e line information similar to other 

examples above

 ■ Th e chosen kilometre start and end 

points with the associated distance

 ■ Th e TQI value and standard devia-

tion values for all the parameters

 ■ Th e number of exceedences of the A, 

B and C thresholds

 ■ Th e GPS coordinates of the device

Recurrence of exceedences 
report with 50 m break lengths
Th e recurrence of exceedences report 

provides the number of C-standard ex-

ceedences per 50 m break lengths that 

have reappeared over 6 measuring runs, 

which tells maintenance managers that 

either the maintenance has not been 

done or, if it has been done, that there 

is an underlying problem (root cause) 

which must be resolved fi rst to ensure 

durability of maintenance activities.

Zone curve
Th e zone curve is derived from the TQI 

report, which is a distribution graph of 

the TQI values for a section or sections, 

also known as the s-curve. Multiple 

consecutive measurements can be com-

pared and trends established.

Th e graph shows the percentage of 

the track section which is smaller than 

a specifi c TQI value. Th is is a valuable 

tool for management since it indicates 

the improvement or deterioration of 

the track, whether the maintenance 

tactics are eff ective and whether ex-

penditure is suffi  cient.

Th e following conclusions can be derived 

from this chart:

 ■ Th e closer the chart starts to the y-axis 

(on the 0% line), the better the best part 

of the route, and vice versa.

 ■ Th e closer the chart ends to the y-axis 

(on the 100% line), the better the worst 

part of the route, and vice versa.

 ■ Th e steeper the gradient of the s-

curve, the more uniform the track 

condition. Th e ideal situation would 

be to have the curve as vertically 

upright as possible, which is a track 

section that will be easier to maintain, 

since the types of maintenance ac-

tions should be very similar over the 

route. Likewise a very fl atly shaped 

curve means that the overall track 

condition over the route is very varied. 

Maintenance on such a section will 

be more diffi  cult, since the types of 

maintenance actions that must be per-

formed on this route will be varied.

 ■ Th e total condition of the route can be 

related to previous measuring runs by 

observing horizontal shifts in the s-

curve with regard to previous measure-

ments. A horizontal shift to the right 

indicates deterioration, and vice versa.

 ■ Th e worst 10% (90%–100% area) normally 

indicates the condition of  track events 

like turnouts. Monitoring the trends of 

this area of the chart shows improvement 

or deterioration of these events.

 ■ Th e best 10% is never maintained by 

hand, but kept in check with on-track 

machines like tampers. If this shows 

deterioration, the maintenance cycles 

are too long.

 ■ In areas where temperature changes 

can infl uence track quality, this will 

also be observed in the s-curve. 

Summer measurements will tend to be 

further to the right on the chart than 

winter measurements.

Rail profi le reports
Th e following electronic data is provided 

after post-processing for every section 

measured:

 ■ Rail wear maximums and averages for 

20 m break lengths

 ■ Rail wear maximums and averages for 

every straight and curve

 ■ All recorded rail wear values

 ■ Rail wear maximums and averages for 

the section as a whole

Overhead contact wire reports 
Th e following electronic data is provided 

per measuring run after post-processing 

for every section measured:

 ■ Quantity of all recorded contact wire 

defects

 ■ Electronic listing of recorded events

 ■ Mast pole report containing contact 

wire height and stagger at each calcu-

lated change in contact wire stagger

 ■ Number of defects per kilometre

 ■ Electronic listing of defects exceeding 

the C threshold value

14  Example of the s-curve of a zone report

14



Civil Engineering | May 2011 33

��������	�
�
�������������������
���
�������������������������������������������������������������������������
���������������

 ����	!�������"	�����
!����������!���
��������������������#�$$$%$&'
��	�
������
(
����������	
�����
���������������������

�������� ���
��	!�	���"�����!��"��������#�$$$%&)'
��	�
������(������������������

�����*����� ����!����#�$$$%$)'
��	�
������(�������������������

+�!����������
���
���������!�����"�����!��#�$$,-.&'
��	�
������
(
����������������
���������������
�������� !����������
��������� !����������

 ����	!������������������/�!�
�������!�

�
�#�$$,012'
��	�
������
(
�����������"������
���������������

3
�4	����
��������
������(
#�$"�%��������
5��(� ����&�������
6�7(� ����&����&�
�8����(� "�$ '	�(��'�	')�

Clearance and ballast profi le reports
Th e tunnel and clearance system sends 

one crosscut for every received data break 

to the computer measuring and analyser 

system. Th e system stores the data at the 

appropriate location in the geometry fi le. 

Another software package (called Tunnel 

Client) evaluates the crosscuts. Th e report 

provided is an exceptions report indi-

cating the type and size of the exceedence 

at a specifi c location.

CONCLUSION
Measuring the track geometry by any 

means other than mechanised methods 

is practically impossible. It was once 

calculated that to measure only the 

track geometry over one kilometre 

would take a surveyor one month to 

complete. It can be argued that mea-

surements are not always required at 

250 mm sampling intervals, but even at 

one metre sampling intervals it will still 

take a week. The higher the track speed 

and axle loading, the shorter the re-

quired sampling intervals and the more 

frequent the measurements will have to 

be. In South Africa, where 40 000 kilo-

metres are measured per annum, over 

3 300 surveyors would be required to do 

the same, but that would still only be for 

track geometry. Furthermore, the ac-

curacy of measurements using, among 

other, a string and ruler, cannot be com-

pared with the accuracy of lasers.

Mechanised track measuring and re-

cording, using the IM2000, is a valuable 

tool if the reports are used to capacity. 

Transnet and Metrorail are striving 

to achieve maximum benefit from the 

machine by using the results from the 

vehicle for:

 ■ locating and prioritising maintenance 

spots (short-term maintenance plan-

ning and priority work)

 ■ planning their mechanised mainte-

nance program (routine maintenance)

 ■ track condition monitoring by super-

imposing the graphs of several runs 

of the vehicle to determine condition 

degradation

 ■ indicating to managers the need to 

intensify financial investment, and in 

some cases, even to reduce financial 

investment, by imposing minimum 

and maximum thresholds for track 

condition, and for

 ■ auditing the eff ectiveness and quality of 

maintenance work performed.

Track condition monitoring and 

analysis aid effective track maintenance 

planning, which in turn supports cost-

effective and efficient track mainte-

nance, which in turn produces a higher 

track quality, which again reduces the 

level of stress exerted on rolling stock 

and track, and which ultimately reduces 

the lifecycle cost of the track.

Technology has made the correct in-

vestment in track maintenance a science 

rather than a subjective art.
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Gautrain – 
geosynthetic reinforced platform

INTRODUCTION
The multi-billion rand Gautrain rapid rail link has been 

designed to traverse some 80 km linking the OR Tambo 

International Airport, Johannesburg, Pretoria and Sandton. 

The leg between Pretoria Station and Centurion Station 

crosses an area known as Snake Valley. This area has never 

been developed as a residential township due in part to the 

underlying dolomitic substrate. A number of sinkholes have 

occurred in this vicinity and in 2006 a sinkhole event led to 

the temporary closure and realignment of the N14 national 

highway which runs through the area. 

Th e vertical alignment within the Snake Valley area is at 

grade and largely on fi ll with embankments ranging from 1 m to 

23 m in height. Th is short strip presented some of the most chal-

lenging geology for the design team, as provision had to be made 

to accommodate the potential formation of a sinkhole beneath 

the tracks of the new Gautrain rapid rail link. As the saying goes, 

“ from great adversity comes great opportunity”. Innovative design 

both above and below ground has resulted in a world-class solu-

tion that challenges the boundaries of conventional engineering 

and bears testimony to the fact that with a little ingenuity and 

creativity, no problem is insurmountable. 

DESIGN METHODOLOGY
Due to the nature of the rapid rail system, the tracks can ac-

commodate a maximum diff erential defl ection of 20 mm from 

their original alignment before the train would run the risk of 

derailing. Th e fi ll embankments and rail support structure would 

therefore need to resist any settlement or sinkhole development. 

Where there is a sinkhole risk and the track is not on elevated 

structure, it is carried in a U-shape, post-tensioned, reinforced 

concrete beam on grade, with movement joints 180 m apart in 

the direction of travel. Dynamic compaction of the subgrade was 

undertaken in the areas where dolomitic substrate was present 

with a 14 ton weight dropped numerous times from a height of 

1

2
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EXTREME  CHALLENGE
TRISTAN DA CUNHA

18 m. Th is was done to collapse any existing near-surface cavities 

and to produce a stiff ened crust to inhibit the formation of sink-

holes in the future. In addition to these precautionary measures, 

the designers needed to stiff en the fi ll embankments to span over 

potential sinkholes. 

DESIGN ALTERNATIVES
Two methods of constructing the fi ll embankments were ex-

plored. Th e fi rst method involved cement stabilisation and the 

second involved the use of a geosynthetic reinforcing fabric 

(geotextile). A cost analysis of the two options showed that the 

costs were comparable, yet the designers opted for the geotextile 

approach, for the following reasons:

Time constraints
As is the case with most engineering construction projects, 

time was of the essence. To save time in this high-profi le, fast-

tracked project, deliveries of the geotextile were made directly 

from the supplier, Kaytech, with a ready stockpile held on site. 

Lee Roger-Lund, Contracts Manager for the Snake Valley area, 

expressed his satisfaction with the system. He found it to be a 

1  Looking north, fill embankment with geotextile, U-shape structure 

construction in the background and geotextile stockpile behind pylon

2  Looking south, geotextile being rolled out with 1 m overlap; 

construction of the Jean Avenue Viaduct in the background
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speedy method of construction, compared to the time required 

for mixing cement into fi ll material and curing for seven days 

between lifts. “Having started laying the geotextile in January 

2009, we initially placed 85 000 cubic metres of fi ll a month but 

increased this to 135 000 cubes in a few weeks. Th e construction 

of the fi ll embankments ran on schedule and the embankments 

were completed by August 2009.”

Ease of construction
No specialised labour or plant was required to install the geosyn-

thetic reinforcing fabric, which contributed to the time saving. 

Th e geotextile was rolled out by hand before backfi lling over and 

compacting as normal. Th e biaxial fabric used provided uniform 

strength in both directions and the fabric could be orientated 

as site conditions allowed, adding to the convenience of the 

product.

Quality assurance
Th e Kaytech factory which manufactured most of the fabric is 

ISO 9001 accredited, with certifi cates of conformance available 

for every roll of product produced. Th e fabrics were tested at the 

SANAS accredited Geosynthetic Laboratory to meet the most 

rigorous international standards. With the onsite preparation of 

cement-stabilised fi ll, there is always room for error, even with 

technologically advanced mill machines. Th erefore, the use of 

geosynthetics provided far greater quality assurance, peace of 

mind and measurable performance criteria.

Other benefi ts of the system
Inclement weather would cause less interference to the installa-

tion and damage to the geosynthetic reinforced fi ll embankment, 

compared to cement stabilisation. Th e storage of the geotextile 

was far less onerous than cement. Cement needs to be protected 

from moisture, elevated off  the ground and generally stored in-

doors. Th e geotextile was stored outdoors directly on the ground. 

Th e logistics of utilising the cement-stabilisation option must 

also be considered. At the rate of progress, fi fty tons of cement 

would have been required every day.

Product 
Th e RockGrid™ PC used in the fi ll embankment is a new 

generation high-strength composite geotextile that off ers the 

reinforcement characteristics of geogrids in conjunction with 

the favourable hydraulic qualities of nonwoven geotextiles. Th e 

material exhibits a high-tensile modulus (high tensile strength 

at low elongation), providing excellent reinforcement charac-

teristics and minimum deformation. Th e fabric furthermore 

demonstrates a very low creep tendency as opposed to some 

other types of geosynthetics. As a composite reinforcing geotex-

tile, RockGrid™ PC provides suffi  cient drainage capacity within 

its plane, i.e. transmissivity, enabling it to reduce pore pressure 

build-up in the reinforced soil, thereby improving the internal 

shear resistance and overall stability of the structure.

CONCLUSION
Th e use of geosynthetics is rapidly becoming common practice in 

the civil engineering industry, as evidenced by this high-profi le 

project incorporating geotextile into its design. Th e solution pro-

vided the required performance at an acceptable cost, and most 

importantly, within the required time frame.  
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Mossel Bay sea water intake and 
brine discharge sub-sea pipelines

FABRICATION AND LAUNCHING
In June 2010 MRM started with the con-

struction of the pipelines by butt-welding 

12 m pipe sections into pipeline strings of 

approximately 120 m (due to the constraints 

of working within a very restricted site). 

Th e intention was to fl ange the individual 

strings together during the pipe launch. 

Th e inner weld beads were removed after 

welding to allow for pigging of the pipelines.

To provide on-bottom stability to the 

pipelines, reinforced concrete weight col-

lars were fabricated and attached to the 

pipes at a spacing of 4,8 m (this spacing 

being determined by working closely with 

the permanent works designer to ensure 

adequate freeboard on the collars during 

the launch). Th e collars weighed 2,7 t for 

the 900 mm pipe and 1,3 t for the 630 mm 

pipe. Th is resulted in both pipes having 

20% residual buoyancy, which is less than 

the industry standard of 35%. Th e weight 

collars for both pipelines were attached 

on land (onto the 120 m strings) prior to 

the pipelines being installed. 

To move the pipe strings smoothly on 

land during the launch, a 120 m long tem-

porary rail track resting on sleepers and 

track ballast was constructed. Steel bogies 

were fabricated and placed on the tracks, 

with the collars resting and running on 

the bogies. Th e bogies could accommo-

date both weight collar sizes.

‘FLOAT AND SINK’ INSTALLATION
Th e marine pipelines were installed 

using the air displacement ‘fl oat and sink’ 

method. Unlike standard practice, MRM 

decided to start the sinking from the off -

shore side due to the very shallow seabed 

profi le posing the danger of trapping air in 

Murray and Roberts Marine (MRM) recently installed a 900 mm diameter 

HDPE pipeline, equalling the biggest HDPE pipeline ever installed on the 

South African coastline, as part of the emergency desalination plant at Mossel 

Bay. MRM was awarded the contract for a 900 mm OD HDPE sea water intake 

pipe and a 630 mm OD HDPE brine discharge pipe to assist in providing the 

Mossel Bay Municipality and PetroSA with 15 Mℓ/day of potable water. The 

sea water intake pipeline totalled 920 m and the brine discharge section 

730 m. MRM was tasked with the fabrication and installation of the two 

pipelines which included the design and construction of all temporary works, 

installation pipe stress analyses and buoyancy checks

1



the pipe. Before fl oating out the limiting 

wave conditions were calculated carefully 

to ensure no overstressing of the pipe, both 

during fl oating and sinking (when the most 

severe stress would be put on the pipe).

Both pipes were pulled by a tug into 

the ocean with a fl oating (30 t SWL) fi bre 

rope. Once fully fl oating and in posi-

tion the sinking was controlled through 

opening and closing of valves by divers. 

Pre-positioned 5 t concrete blocks 

on the seabed provided the anchor 

points to initially pull the pipes down, 

while a sea anchor was put out to resist 

the installation pulling force, which 

reached 10 t for the 900 mm pipe and 6 t 

for the 630 mm pipe. On the land side 

the installation force was resisted with a 

12 t drum winch.

To ensure the fl ange connections held 

during the sinking stresses, temporary 

steel pipe clamps were designed to stiff en 

these connections and transfer the stress 

to the HDPE part of the pipe.

Th e connection to the landline pipe 

was then made with a fl anged spool con-

nection.

COFFERDAM
To facilitate with the launch and burial of 

pipes through the surf zone a 150 m long 

temporary sheet-piled coff erdam was con-

structed. Ten metre long sheet-piles were 

driven to design depth with a 3 t vibrating 

piling hammer.

The cofferdam was dredged to 

launch levels using excavators and an 

innovative dredging manifold (designed 

and constructed specifically for this 

project) that swept the cofferdam floor 

and deposited the dredging material by 

pushing it over the cofferdam walls in a 

20 m ‘rainbow’.

INTAKE AND DIFFUSER STEEL STRUCTURES
A 16 t intake manifold and 7 t diff user 

structure were fl oated out (using buoy-

ancy bags and the residual buoyancy of 

the closed-off  structure) from Mossel 

Bay harbour, sunk in position and con-

nected to the intake and diff user pipes. 

Both structures were then weighted 

down with 3-inch stud link ballast 

chain. Great care was taken in placing 

the ballast to avoid any damage to the           

anti-corrosion paint. 

All the marine works were success-

fully completed in March 2011.

The design of all temporary works 

and installation stress calculations were 

carried out by the Murray and Roberts 

Marine design office in Cape Town. 
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1   900 mm OD HDPE pipe launched 

at sunrise on high tide

2   Tugboat towing out the 15 t steel intake 

structure with its buoyancy bags

3  Diver preparing to assist with sinking of pipe

4   Sinking the 630 mm OD HDPE brine 

pipeline; the diffusers were blanked 

off and post-installed by divers
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New access platforms and mooring hooks
for the Port of Saldanha

BACKGROUND
Due to a growing demand for iron ore 

and the subsequent need to increase 

export capacity at Saldanha’s iron ore 

facility, Transnet initiated an expansion 

plan to increase the capacity of the bulk 

terminal from 28 million tons per annum 

(mtpa) to 60 mtpa. Th is was done in three 

phases, with phase 1a increasing capacity 

to 36 mtpa, phase 1b to 45 mtpa and 

phase 1c to 60 mtpa (Figure 1). 

The original berthing arrangement 

on the export jetty allowed for two ves-

sels to be berthed opposite each other 

on either side of the jetty, with only one 

vessel being loaded at a time (Figure 2). 

In order to achieve the increased 

phase 1 capacities, the simultaneous 

loading of two vessels would be required 

and Transnet therefore decided to 

upgrade the existing facility to accom-

modate a staggered berthing arrange-

ment that would allow the jetty’s two 

ship loaders to simultaneously load both 

ships (Figure 3).

In 2007 Prestedge Retief Dresner 

Wijnberg (Pty) Ltd (PRDW) was ap-

pointed by Transnet to undertake the ma-

rine engineering for phase 1b. Th is work 

included the upgrading of access platform 

and mooring hook equipment to facilitate 

the required staggered berthing. 

Description of existing facility
The jetty was designed in the mid-1970s 

as a combined facility for the export of 

iron ore from Sishen, and the import of 

crude oil to storage tanks at Saldanha. 

Construction was completed in 1977. 

The existing structure comprises 25 

reinforced concrete gravity caissons 

1
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with a post-tensioned concrete super-

structure, which has a total length of 

approximately 1 000 m, connected to 

the northern shore of Saldanha Bay by a 

3,2 km long causeway. 

NEW ACCESS PLATFORMS 
Description 
Th ere is very little open deck available on 

the jetty superstructure, due to the space 

taken up by the ship loaders and the quick 

release hooks used to moor the ships. 

Dedicated landing platforms are 

therefore provided for personnel to access 

the ship’s accommodation ladder. Th ese 

access platforms have to extend outwards 

to reach the accommodation ladder due 

to the large diameter fl oating fenders that 

are used on the jetty and retract during 

ship berthing manoeuvres so that they do 

not get damaged.

Th e locations of the existing access 

platforms did not suit the berthing posi-

tions for staggered ship loading and two 

new platforms have been constructed to 

suit the new layout. 

Option assessment and selection
Th e existing access platform systems 

were reviewed and, in consultation with 

the port authorities and berth users, the 

requirements for a new platform system 

were determined. It was decided that 

it would be advantageous to provide as 

much adjustability as possible in the 

platform position along the length of the 

jetty. Th e height of the ship relative to 

the jetty changes due to the tides and the 

amount of iron ore loaded, and this causes 

the position of the inclined accommoda-

tion ladder to move along the jetty. Once 

a ship is moored it is not easy to move it 

and therefore it is preferable to move the 

platform to match the ladder position.

1  The Saldanha Iron Ore Terminal

2  Side-by-side berthing arrangement

3  Comparison of side-by-side 

berthing arrangement with proposed 

staggered berthing arrangement

4  Existing access platform system

3

4
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After a number of concepts were 

investigated and tested it was decided 

that the most practical solution would 

be a platform mounted between a pair 

of caissons and able to travel longitudi-

nally in the available gap. 

Description of the access platform system
Each access platform system includes the 

following primary system components:

 ■ Th e access platform, driven by a mo-

torised rope winch, which extends 

outwards to the vessel when in use, and 

5  Plan view of the access platform system

6  Elevation of the access platform system

7  Cross-sectional view of the access 

platform system – platform retracted

8  Cross-sectional view of the access 

platform system – platform extended

5

6

7 8
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is retracted when not in use. Th e winch 

is not braked so that the platform can 

move inwards in case a berthed ship 

pushes against it (the wave conditions 

in Saldanha Bay are not as calm as in 

a conventional harbour and at times 

there is ship movement due to sea ac-

tion and therefore there is a real risk of 

the ship impacting the platform).

 ■ Th e bogey supports the platform 

and moves longitudinally, driven by 

a motorised rope winch, so that the 

platform can be positioned to suit the 

location of the vessel’s personnel ac-

commodation ladder. Th e bogey winch 

is braked when not in use.

 ■ Th e bogey runs on a pair of support 

trusses that span between the caissons. 

 ■ A pedestrian bridge spans between the 

caissons above the platform and is used 

for personnel access to the platform at 

whichever location it is.

 ■ Th e control station for operating the 

platform and bogey is located at the 

mid-span of the bridge.

 ■ Th e platform is equipped with safety 

nets and ladders, and grab chains are 

provided to assist anyone who is unfor-

tunate enough to fall into the water.

Design challenges
Th e access platform provided some design 

challenges to the consultant team. Th ese 

included the following:

Wave loading
The lower parts of the support 

trusses sit within the tidal zone and 

are exposed to wave loading under 

storm and high wind conditions. The 

trusses are designed for two loading 

conditions: a maximum survival 

wave load without any live load on 

the platform and a smaller more 

frequent wave load combined with 

the full live load on the platform.

Th ere is one support truss for each 

bogey rail. Th ese trusses are braced to-

gether in order to maintain the rail gauge 

should there be diff erential horizontal 

wave loading on them.

Dealing with iron ore debris
During ship loading operations, iron 

ore debris often falls onto the jetty 

and there is the potential for a build-

up of the debris which could interfere 

with the operation of machinery such 

as the access platforms. The existing 

ship loaders on the jetty are equipped 

with timber and rubber scrapers to 

remove iron ore from the crane rails 

as the loader travels along the deck. 

Similar devices were fitted to the 

bogey to clear the rails on the support 

trusses, but for the platform the rails 

were mounted on its underside with 

the wheels fixed onto the top of the 

bogey. In this way it is not possible for 

iron ore to build up on the platform 

rails and interfere with its operation.

The build-up of iron ore debris also 

had to be taken into consideration in 

the design of the drive system. It was 

felt that a motorised wheel system for 

driving the bogey and platform would 

be vulnerable to jamming or slipping 

due to iron ore on the rails. A winch 

and rope system was therefore selected 

which gives a positive drive that is not 

reliant on friction or grip on the rails.

The bogey winch pulls the combined 

bogey and access platform along the 

support truss rails between caissons. 

This winch has two steel wire ropes that 

are fixed to the caissons at both ends 

and wound onto the split winch drum. 

As the drum rotates, one wire rope is 

paid out and the other one is simulta-

neously paid in, moving the bogey be-

tween caissons in either direction. The 

winch is powered by an electric motor 

fitted with a spring-applied, electrically-

released fail-safe brake and a planetary 

gearbox. The wire ropes are connected 

to the caissons via rope end tensioners 

that are pre-tensioned in order to 

reduce the hanging catenary and to 

9  The access platform system9
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absorb shock loads due to sudden stops. 

A similar winch system is also used to 

drive the platform in and out.

QUICK-RELEASE MOORING HOOKS
Existing mooring hooks 
Th e original mooring hook equipment 

on the jetty consisted of single and 

double Kimman quick release hooks with 

100 tonne capacity per hook (Figure 10). 

Historically there have been a number of 

failures of these mooring hooks, many 

of which are considered to be due to the 

incident long waves which result in reso-

nant responses of moored ships and large 

forces in the mooring lines. Combined 

with the fact that the 30-year old existing 

hooks were severely degraded, as well as 

the requirement to facilitate staggered 

ship loading, Transnet decided to replace 

the existing quick release mooring hooks 

with new ones.

10  Old mooring hook

11  The old mooring hooks on the caisson caps

12  New mooring hook

13  Adaptor plate for new mooring hook

14  New mooring hooks cast into 

concrete plinths on the caisson caps

10 13

11 14

12
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Upgrading of mooring hook infrastructure
Mooring hook layout
Th e long-term mooring hook layout was 

developed by taking into account various 

berthing scenarios and mooring line 

confi gurations that could reasonably 

be anticipated during future operation 

of the berths. Th e mooring hook layout 

incorporated both the existing and the 

future staggered loading confi gurations 

to provide optimum fl exibility for future 

operation of the berths (Figure 3).

Determination of hook design capacity
A dynamic mooring analysis was car-

ried out by the CSIR using the numerical 

model VESDYN. Th is numerical model 

was calibrated against historical moni-

tored ship motion data for vessels berthed 

at the Saldanha iron ore jetty. Th e objec-

tive of the analysis was to determine the 

design loads on the mooring hooks for 

225 000 dwt and 350 000 dwt bulk car-

riers. Th is was done for both fully laden 

and ballast conditions for a 5% exceed-

ance wave condition. A design capacity of 

150 t was subsequently recommended for 

each hook. 

PRDW also undertook its own moor-

ing analysis study, using TERMSIM II, 

as an extension of the work by the CSIR, 

using alternative mooring layouts and 

updated design vessel dimensions. Th e 

two analyses showed a good correlation 

and confi rmed the 150 t hook require-

ment. An optimum arrangement of 

mooring lines was also recommended, 

with the distribution and orientation of 

the mooring hooks adjusted accordingly.

A review of the original design calcu-

lations determined that the jetty structure 

had in fact been designed for 150 t hooks, 

even though 100 t units were fi tted.  

Description of new mooring hooks
Th e new mooring hooks were manufac-

tured by Trelleborg. Sixteen 150 t single 

hooks and thirty-eight 150 t double hooks 

were supplied. Each new hook is equipped 

with an integrated 2 t capstan, as well 

as load-monitoring and remote-release 

functionality.

Th e mooring hook has a steel body 

with an 850 mm diameter circular base 

plate drilled for M56 holding-down bolts. 

Th e holding-down bolts from the old 

hooks were unsuitable for the new hooks 

and so the mounting of the hooks onto 

the existing jetty provided a challenge to 

the design team. 

Hook installation 
From the outset it was realised that all 

hook installation work would have to be 

undertaken in the quickest way possible 

in order to minimise disruption to the 

ore export operations and, as the berths 

had to remain operational, only a few 

hooks could be released at a time for 

installation. Any preparation activities 

for the installation of a new hook had to 

maintain a safe working environment 

for the berthing crew until the existing 

hook was decommissioned and handed 

over to the contractor. 

A pre-fabricated steel adaptor plate 

was designed to mount the mooring 

hooks onto the caisson caps (Figures 11 

and 12). The adaptor has a top plate 

drilled to accept the mooring hook base 

plate and the 2 m wide bottom plate 

gives a holding-down bolt pattern out-

side the envelope of the existing bolts. 

This was chosen so that coring for the 

new bolts would be well away from the 

anchor plates of the old ones and to help 

spread the loads and minimise the bolt 

forces. The adaptor was encased in a 

concrete plinth to give a level working 

surface around the hook (Figure 13).

The new bolts consisted of straight 

shafts of EN24 steel with the surface 

roughened by grit blasting to give a 

good bond to the grout. At the start of 

the hook installation contract, a pull-

out test was performed on one of the 

holding-down bolts to verify that the 

specified installation method worked 

under the site conditions. This test was 

successful and regular pull-out tests 

were also conducted during the contract 

as part of the quality monitoring.

Load monitoring system
With the integration of a load moni-

toring system for the mooring hooks, 

the tension in all mooring lines can be 

monitored and maintained by taking 

corrective action during loading of the 

vessel. This will ensure improved load 

distribution between all the mooring 

lines. In addition, monitoring of the line 

loads will assist in deciding when to 

un-berth the vessel during storm condi-

tions to prevent damage to the mooring 

equipment.
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PREAMBLE
The May 2010 edition of Civil Engineering carried an article 

on the Barbados Screwdock being the oldest surviving shiplift 

in the world1.

Th at article was based on information obtained in Barbados 

and on a survey of the currently derelict facility. Th e historical 

information available was restricted to information from and 

about the island. Since then further, signifi cant information has 

come to my attention that needs to be placed on record.

It turns out that the screwdock concept and the shiplift 

system was a uniquely American invention of the early 19th cen-

tury. Judging by the surviving descriptions and the remnants of 

the Barbados Screwdock, it was an invention that displayed all 

the elegant simplicity, practicality and ingenuity of the time and 

place of its inception.

Th e earliest screwdock, the earliest shiplift, was patented 

and constructed by Captain Jesse Hurd of Connecticut in New 

York in 1827 and incorporated as the “New York Screwdock 

Company” in 1828. Two screwdocks were built shortly there-

after, one in Baltimore and one on the Kensington Reach of the 

Delaware River in Philadelphia.

So far I have only been able to get documented identifica-

tion of four that were built, the three noted above and the last 

and the largest being the Barbados Screwdock. I have found 

no evidence of any others. The Barbados Screwdock is unique 

in that, although now derelict, it is there to demonstrate 

how these systems were built and it can still be restored to a 

working dock.

The New York screwdock was suspended from eight 

screws of 4½” (114 mm) diameter and apparently had a ca-

pacity of 200 tons. It was hand-operated, and took around 

30 men about half-an-hour to raise such a vessel 10 feet (3 m). 

The Baltimore screwdock was suspended from forty screws of 

about 5” (127 mm) diameter. By inspection of a lithograph, the 

Kensington Screwdock would seem to have been suspended 

from about 50 screws. The Barbados Screwdock, with a plat-

form of 217’0” (66 m) by 45’6” (13,9 m) is suspended from 

62 screws of 4½” (114 mm) diameter. The estimated capacity 

was around 1 200 tons.

REFERENCE IN APPLETON’S DICTIONARY OF ENGINEERING 2
Appleton’s Dictionary gives the following:

“At New York there is also a company called the New York 

Screw-Dock Company, to whom belong the screw-dock, and 

the hydrostatic screw-dock, which is an improved form of 

the invention, and with hydrostatic power brought to bear 

as the lifting force.

“Th e screw-dock in general principle and form is the same 

as the hydraulic screw-dock. Th e vessel in the screw-dock is 

fl oated on to a timber platform, which platform is suspended 

Screwdocks: an update

1
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from strong mainway pieces of beams on each side, laid on the 

quay walls, by eight suspending screws four and a half inches 

in diameter. Th e platform is capable of being sunk about ten 

feet below the surface of the water, to receive the ship. 

“About thirty men were employed in working this ap-

paratus, who, by the combined power of the lever, wheel 

and pinion, and screw, succeeded, in the course of half an 

hour, in raising the platform, laden with a vessel of 200 tons 

burden, to the surface of the water, where she remained high 

and dry, suspended between the wooden frames.

“In a dock at Baltimore, of this kind, the platform is 

suspended by forty screws of about five inches in diameter.

“The Hydrostatic Screw-Dock is a slip abutting on 

the shore, with a suspended keel, allowing the vessel to 

be raised up vertically, instead of being drawn up on an 

incline, as in the slip and the marine railway. It consists 

of two outer and parallel ranges of piling, each bearing a 

way at the top, from which are suspended chains, to which 

are slung transverse bearers or swing beams, over which 

the vessel to be docked floats; and having arrived over this 

moveable platform or grating, the chains are raised by 

means of a hydrostatic press, and the vessel brought to the 

level of the permanent way. The means by which the appa-

ratus is worked are ingenious, and constitute the chief merit 

of the application.”

REFERENCE IN EDWIN CLARK – HYDRAULIC LIFT GRAVING DOCK 3
Edwin Clark was Robert Stevenson’s resident engineer on the 

construction of the Britannia Bridge and drew on his experi-

ence of the jacking of the main girders for this and the Conway 

bridges to conceive the “Hydraulic Lift Graving Dock” which he 

built in London off  the Victoria Docks in 1857. It had a net lifting 

capacity of about 4 000 tons.

In 1866 he read a paper on the project to the Institution of 

Civil Engineers without mention of the American screwdock 

principle. However, in the discussion to this paper Mr Bramwell 

added the following comments:

“As regarded the more modern history of fl oating-docks, the 

Author had alluded to the box-dock and the sectional dock, 

both of which had been used in America; but he had omitted 

to mention a dock that was used in that country prior to either 

of the other two docks. Mr. Bramwell was somewhat surprised 

at this, as, in its modifi ed construction, it appeared to him to 

be one that ought to have found favour with those who advo-

cated the raising of vessels by hydraulic presses. He alluded 

to the dock which, from its original construction, was known 

in the United States as the Screw Dock, but which was after-

wards worked by hydraulic power.

“It consisted of two parallel rows of piling placed at right 

angles to the shore; these rows of piling being wide enough 

apart, suffi  ciently roomy, and in a suffi  cient depth of water to 

take in between them the largest ships the dock was compe-

tent to lift. Th e piles in each row were connected at the tops 

by timbers, on which was a gangway. From one row of piles 

to the other there were, at frequent intervals, transverse tim-

bers. Th ese timbers were lowered into the water, and the ships 

to be docked brought over them. At each end of each timber 

there was a chain, by which it was suspended. Th ese chains 

went upwards, and passed over pulleys placed on the frames 

connecting the heads of the piles, and then all the chains on 

each side were connected to a horizontal traction-bar, which 

was a very strong wooden bar extending the whole length 

of the dock, and supported on rollers. To each traction-bar, 

there was a powerful hydraulic cylinder, and on this being 

worked, the traction-bar was moved endways, and thereby 

the whole of the chains attached to it were uniformly drawn; 

and in this manner the presses on the two sides being worked 

at equal rates, the whole of the beams below the vessel were 

1  The Barbados Screwdock – the oldest surviving shiplift in the world

2  Clark’s hydraulic lift graving dock

2
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simultaneously and uniformly raised, lifting the vessel that 

was upon them out of the water. He had seen that dock when 

at New York in 1853, and he believed it had been in opera-

tion for many years previously, and with perfect success.”

REFERENCE IN “HISTORY OF NEW YORK SHIP YARDS” 4
Morrison in 1909 gives the following:

“Th e New York Screw Dock Company began the operation 

of a screw dock in a slip between Market and Pike Streets 

in September, 1827, the company being incorporated April 

21, 1828. Th is dock, which was the fi rst of its design, is thus 

spoken of by an engineer of that period:

‘Th e vessel to be raised by this apparatus was fl oated over 

a platform of wood sunk to the depth of about ten feet below 

the surface of the water, and suspended from a strongly built 

wooden frame work by 16 iron screws 4½ inches in diameter. 

Th is platform has several shores on its surface, which were 

brought to bear equally on the vessel's bottom, to prevent her 

from canting over on being raised out of the water. About 

thirty men were employed in working this apparatus, who, 

by the combined power of the lever, wheel, pinion and screw, 

succeeded in the course of half an hour in raising the plat-

form loaded with a vessel of 200 tons burden to the surface 

of the water, where she remained high and dry, suspended 

between the wooden frames. At Baltimore I saw a large screw 

dock constructed on the same principles, on which the plat-

form for supporting the vessel was suspended by forty screws 

of about fi ve inches in diameter.’

“Th ere was a few years later a hydraulic dock built for Ring 

& Co., shipwrights, and located in the same vicinity, a portion 

of the mechanism of this dock having been constructed by 

Watt & Boulton, steam engine builders of Soho, England, and 

3  The Philadelphia Screwdock on the Kensington Reach of 

the Delaware River – from the Marble report (reference 5)

3

The region of the Philadelphia site has recently been the 

subject of an archaeological investigation pursuant to 

erecting a casino on the site. It was this investigation 

that uncovered the prior existence of the Kensington 

Screwdock, although the study did not seem to recognise 

the full importance of the screwdock to the history of dry 

docking. Reproductions included in the archaeological 

report include a superb lithograph of the screwdock in 

operation and an early plan of the region. The plan shows 

the same notch in the shoreline to accommodate the 

bows of vessels as the Barbados Screwdock
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was fi tted to raise a vessel of 800 tons. Th e perpendicular lift of 

this dock was ten feet. Th e fi rst vessel raised was the ship “Great 

Britain” of 724 tons in June, 1835. After being secured in the 

dock she was raised out of the water in forty-fi ve minutes.”

INFLUENCE OF THE HYDAULIC SCREWDOCK ON THE SYNCROLIFT
I met Raymond Pearlson, the inventor of the “Syncrolift,” around 

1975 when he visited our offi  ces. Although I made no notes at 

the time, I have a fairly clear memory of his explanation of how 

he came to invent the Syncrolift. Apparently, a successor to the 

hydraulic screwdock was still in use in the late 1950s. It involved 

multiple winch drums on common shafting so that all turned at 

the same rate. Th e ropes from each of the drums were fed each 

to its own support position where it lifted the end of a transverse 

beam. Raymond’s contribution was to do away with the common 

drive shaft and plethora of ropes and install an independently 

but still synchronously driven winch at each support.

REFERENCE IN SUGAR HOUSE CASINO ARCHAEOLOGICAL REPORT 5
Th e region of the Philadelphia site has recently been the subject of 

an archaeological investigation pursuant to erecting a casino on the 

site. It was this investigation that uncovered the prior existence of the 

Kensington Screwdock, although the study did not seem to recognise 

the full importance of the screwdock to the history of dry docking. 

Reproductions included in the archaeological report include a superb 

lithograph of the screwdock in operation and an early plan of the 

region. Th e plan shows the same notch in the shoreline to accommo-

date the bows of vessels as the Barbados Screwdock.

A.D. Marble & Co gives the following in their report:

 “Th e presence of this dock refl ects the ever increasing ship-

building activity along the Kensington shoreline. Shipbuilding 

historian William Th iesen provides a description of how this 

screw dock functioned:

‘In addition to the marine railway, the harbors of the East 

Coast began to see the appearance of various forms of dry 

docks. Th is craze also began in the 1820s. In New York, the fi rst 

screw dock ever built began operation in 1827. Screw docks 

incorporated a wood platform able to support a sizable vessel 

and iron screws as large as four to fi ve inches in diameter. Th e 

vessel needing attention would be fl oated over the submerged 

platform and a gang of men would be employed to turn the 

screw apparatuses until the vessel had been hoisted out of the 

water. In this fashion it took a half hour to lift a 200-ton vessel 

out of the water. Other screw dry docks were established in 

Baltimore and Philadelphia.’ (Th iesen 2006:69, 71)

“Th e construction of the dock as depicted on the Roberts 

map featured the proper shape to receive the bow or front of a 

ship on the landward end of the pier.”
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INTRODUCTION
Nkomati Mine, a joint venture between 

African Rainbow Minerals (Pty) Ltd and 

Norilsk Nickel Africa (Pty) Ltd, is an 

open pit and underground base metal and 

chrome operation located between the city 

of Nelspruit and the towns of Barberton, 

Machadodorp, Badplaas and Waterval-

Boven in the beautiful Mpumalanga 

region. Th e area is well known for its 

numerous tourist attractions, such as trout 

fi shing and wildlife reserves.

Nkomati Mine is currently exploiting 

a disseminated nickel, copper, chrome 

and platinum group metal deposit as-

sociated with a satellite intrusion of the 

Bushveld Igneous Complex. Th e growing 

mine will be one of the largest open pit 

operations in southern Africa, with a 

mine life in excess of 15 years.  

Beginning in the early 1970s, 

Anglo American and ARM explored 

the Uitkomst and Slaaihoek areas. 

Th e promising results lead to a major 

drilling programme which started in 

1993. Th e drilling targeted the three dis-

seminated sulphide mineralised zones 

within the Uitkomst Complex, namely 

the Basal Mineralised Zone (BMZ), the 

Main Mineralised Zone (MMZ) and the 

Chromititic Pyroxenite Mineralised Zone 

(PCMZ). A fourth sulphide ore body, the 

Massive Sulphide Body (MSB), was dis-

covered in the footwall of the complex.

During 1993 and 1994 a vertical shaft 

was sunk to a depth of 450 m to obtain 

a bulk sample for metallurgical testing 

as part of another feasibility study. A 

pilot plant was constructed on site and 

commissioned towards the end of 1995. 

In January 1997 Nkomati became South 

Africa’s fi rst primary nickel mine when 

it commenced production from the MSB 

ore body.

Apart from the mining operations, 

the mine consists of a concentrate pro-

duction unit made up of:

 ■ 250 kt PCMZ – nickel concentrate and 

chrome concentrate 

 ■ 375 kt MMZ – nickel concentrate 

 ■ chrome washing plant

Final products are transported to various 

third parties for treatment and sale. Th e 

mine currently employs 861 people, with 

a further 1 000-plus contractors on site.

Th e 375 ktpm (kilo tons per month) 

concentrator plant was intended to be 

constructed as a stand-alone operation 

designed to signifi cantly increase nickel 

production levels using the MMZ ore body. 

Th is would increase the mine’s profi tability 

by expanding current production capacity 

from 100 ktpm to 375 ktpm.

DRA Mineral Projects (Pty) Ltd eval-

uated and reviewed the 2001 feasibility 

study, performing a techno-economic 

trade-off  on four possible comminu-

tion circuits ranging from conventional 

crushing and ball milling to fully auto-

genous milling. 

Th e project time lines were as fol-

lows:

 ■ Project approval by the board of direc-

tors: October 2007

 ■ DRA-MP appointed as the EPCM con-

tractor: October 2007

 ■ Th e mill ordered: December 2007

 ■ Site establishment of earth works con-

tractors: October 2007

 ■ Start of hot commissioning: 

15 September 2009
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 ■ Benefi cial occupation by Nkomati 

Operations: 4 August 2009 for the 

RoM crushing conveying system 

 ■ Benefi cial occupation 

by Nkomati Operations: 

22 October 2009 on the plant.

More than 4,4 million man hours were re-

corded on the concentrator projects with 

only two lost time injuries. Th e budget for 

the project was R1,5 billion but a saving of 

about R156 million was achieved.

PLANT AND GENERAL INFRASTRUCTURE
Th e space provided for the plant resulted 

in a layout on a ten-degree slope. Th e 

implication was that a number of terraces 

would be required to position each plant 

area, with varying height diff erentials of 

between 5 – 8 m. Th e plant layout on each 

terrace was compact, complicated by the 

presence of inter-terrace slopes and by the 

need for vehicle access.

A sophisticated water management 

system was introduced to deal with clear/

storm water and dirty/plant water, thereby 

protecting the plant terraces. Storm water 

management includes diversion berms, 

storm water drains and a catchment pad-

dock for contaminated water.

Founding preparation for all struc-

tures involved signifi cant piling because 

of the poor soil conditions prevailing in 

the selected plant area. Approximately 

600 piles were installed to secure the 

various structures. 

All plant roads and parking areas were 

paved and terrace embankment slopes 

stone-pitched to protect these surfaces 

from high-rainfall erosion.

Once authorisation for full project 

implementation had been received, the 

overall project schedule was estimated 

at 23 months to completion of cold com-

missioning and a further 3 months to 

completion of hot commissioning.

Th e critical path and the main driving 

force behind the project duration were 

delivery, installation and commissioning 

of the ball mill. 

AREA 102 – MMZ PRIMARY 
CRUSHING AND ORE RECEIVING
Th e ore handling and dry comminution 

circuits comprise ore delivery by 150 t 
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1  The construction of the 375 ktpm 

Nkomati nickel concentrator plant 

five months into the project

2  Construction of the gyratory 

crusher and withdrawal tunnel

1

2
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trucks and open pit crushing to dedicated 

conical stockpiles for the two concen-

trators. Th e primary gyratory crusher 

was installed in the 30 m high concrete 

crusher structure in close proximity to 

the pit exit (approximately 3,4 km from 

the plant). Th e crusher structure allows 

for truck tipping from two sides. 

From the crusher rock box mate-

rial is fed onto a conveyor system via 

a single apron feeder. The conveyor 

system consists of a sacrificial belt (in 

the crusher tunnel), with four over-

land conveyors with their respective 

transfer points positioned on the undu-

lating landscape. The longest of these 

1 350 mm wide conveyor belts extends 

1 400 m. The final conveyor transfer 

point acts as a diverter feed to the 

new 375 ktpm plant, as well as to the 

future stockpile ahead of the upgraded 

250 ktpm PCMZ plant. The final over-

land conveyor transports the MMZ ore 

to a RoM stockpile.

MMZ ore stockpiling
The RoM stockpile ahead of the con-

centrator plant was sized to have a live 

capacity of 27 000 t. This equates to a 

total capacity of approximately 90 000 t 

(total combined live and dead capacity). 

Material from the stockpile is fed onto 

the mill feed conveyor (103-CV-201) via 

four off-apron feeders installed in the 

stockpile concrete tunnel (± 80 m in 

length). The stockpile is positioned on 

the highest point of the plant (easterly 

direction) in order to simplify feed to 

the primary mill (f lat conveyor belt line 

to mill feed hopper).   

AREA 103 – MMZ PRIMARY 
AND SECONDARY MILLING CIRCUIT
Th e primary mill was planned to operate 

in fully autogenous mode, but the mill 

shell, drive, and motor were sized to allow 

up to 4% steel addition which will permit 

the mill to operate in semi-autogenous 

mode if necessary. 

Th e primary mill also operates in 

closed circuit with pebble crushers (two 

crushers, with one operating and one 

standby), which further negates variations 

in ore hardness. 

Th e secondary mill is expected to 

operate as a pebble mill with softer ore, 

but the mill shell, drive and motor have 

been sized to allow for the addition of up 

to 32% steel, which will permit the mill to 

operate in full-ball mode if necessary.

General industry experience has 

shown that the capacity of two-stage 

grinding circuits is more often limited by 

the secondary grinding rather than the 

primary grinding circuit.

The physical positioning of the two 

mills with a common discharge sump 

posed considerable challenges to the 

milling area layout. A further layout 

constraint was to gravity-feed the cy-

clone overflow material to the rougher 

f lotation bank. 

Two ball bunkers with their respective 

mill-loading systems are included in the 

milling area. Mill and mill motor lubrica-

tion system rooms are incorporated in 

the mill structures (underneath the reline 

fl oor slabs) in order to optimally utilise 

available space.

MMZ ore pebbles handling
Pebbles from the secondary mill pebble 

feed bin are withdrawn at a controlled 

rate by the pan feeder and delivered to 

the secondary mill via pebble transfer 

conveyor. Th e rate of feed is controlled by 

a weightometer on conveyor 103-CV-203, 

linked to the expert control system on the 

secondary mill.  

The screen oversize product in the 

pebble crusher feed bin is withdrawn 

by vibration feeders at a controlled rate, 

3  RoM tunnel under construction

4  Primary and secondary mills

3

4
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and fed into two pebble crushers. The 

product from the pebble crushers is 

delivered onto the primary FAG mill 

feed conveyor.

Th e fl ow of sized material from the 

mill screen to the pebble crusher building 

and back to the ball mill introduced 

considerable layout challenges (three 

interconnecting conveyors). Th e pebble 

crusher building consists of a pebble bin 

which either feeds directly to the ball mill 

(pebbles used as grinding medium) or 

overfl ows into the tertiary crushers feed 

bin. 

Th e feed to the secondary mill con-

sists of:

 ■ primary mill -4 mm product

 ■ pebble mill cyclone underfl ow

 ■ -70 mm pebbles from the primary mill 

circuit

Th e mill product fl ows over a trommel 

screen fi tted to the mill discharge end, for 

the removal of any tramp material, which 

is discharged into a tramp material skip. 

Good access is required for FEL/tractor to 

remove the skip. Th e undersize from the 

trommel screen fl ows into the common 

mill discharge sump and is mixed with 

the -4 mm product from the primary mill. 

Th e slurry is then pumped to a 16-way 

cluster of classifying cyclones by one of 

two mill discharge pumps.

Th e cyclones underfl ow product 

gravitates back to the secondary mill feed 

hopper while the overfl ow gravitates via a 

2-in-1 vezin sampler to the fl otation con-

ditioning tank.

AREA 104 – MMZ FLOTATION CIRCUIT
Th e MMZ fl otation circuit consists of the 

following:

 ■ high-grade roughing fl otation 

(2 x 1 x 130 m3 tank cells)

 ■ bulk roughing fl otation 

(2 x 4 x 130 m3 tank cells)

 ■ pyrrhotite scavenging fl otation 

(2 x 3 x 100 m3 tank cells)

 ■ cleaner fl otation (5 x 50 m3 tank cells)

 ■ re-cleaner fl otation 

(3 x 30 m3 tank cells)

All fl otation cells consist of forced-air, 

cylindrical tank type cells with internal 

launderers. Allowance for froth, mecha-

nism and aeration volumes was catered 

for during residence time determina-

tions. Th e cells are arranged on single 

steps with adequate step height for slurry 

fl ow. Dart valves on the outlet of each 

cell controls pulp level in the cells. Th e 

fl otation banks are controlled by a fully 

automated level control system as speci-

fi ed in the process control and functional 

specifi cation documents. 

AREA 105 – CONCENTRATE 
HANDLING AND FLOTATION 
Th e fi nal concentrate handling system 

caters for fi nal concentrate arising from 

both the MMZ and PCMZ re-cleaner 

sections and comprises thickening and 

fi ltration. All fi nal concentrate streams 

(MMZ and PCMZ) are combined in the 

thickener feed de-aeration tank after 

having been sampled individually. Th e 

combined slurry reports to the dedicated 

high-rate thickener via the thickener feed 

launderer, where the slurry is thickened to 

approximately 50 w/w solids.

Th ickened underfl ow slurry is trans-

ferred to two agitated fi lter feed tanks via 

variable speed thickener underfl ow pumps 
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THE PROJECT WAS OVERSEEN AND MANAGED BY:

Philip Swart, Project Director  Nkomati Steering 

Committee 

Erich Meintjies, Project Manager  DRA Mineral 

Projects (Pty) Ltd 

Mike Graham, Project Manager  Nkomati Mine

working in conjunction with a nuclear 

densitometer to control the density, which 

in turn controls thickener bed levels, rake 

torques, etc.  

Filtrate from the Larox fi lter is 

pumped to the concentrate thickener feed 

box. All spillage from within the thick-

ener area is hosed to a dedicated concen-

trate spillage pump that returns the slurry 

to the thickener feed tank. 

An automated auger sampling building, 

including a weigh bridge, was constructed 

next to the Larox building. Th is building 

therefore has the dual purpose of sampling 

the fi nal product before delivery to the 

smelter, as well as weighing the delivery.

Th e fi nal tails disposal section com-

prises a high-rate tails thickener, feed 

distributor, overfl ow launderer and fi nal 

thickened tails pumping system to the 

tailings dam. A metal accounting sam-

pling system for combined tails has also 

been incorporated.

Some of the challenges 
and obstacles encountered 
Gyratory crushing 
The commissioning of the primary 

crushing plant was problematic from 

the start. Analysis of the problem by 

the supplier and others finally revealed 

that the ore being crushed was vari-

able in hardness and it was therefore 

essential that the feed sizing coming 

from the open pit was maintained 

within the design parameters. To assist 

in preventing frequent tripping of the 

crusher, the original drive system was 

also modified and a 1 200 kW variable 

speed drive was installed.  

Thickener area 
Leaks were detected on the f loor slabs, 

as well as in the joint between the f loor 

slabs and the walls. Fortunately, this 

was rectified without any major delays 

during commissioning. 

During plant start-up and operation 

it was found that the f low of material to 

the tailings thickener could not always 

be accommodated by the overflow pipe, 

causing tailings to overflow the walls 

of the thickener. In order to minimise 

the effect of this a bund wall had to be 

built all around the thickener that could 

capture and contain the overflow and 

direct it to the tailings disposal bunded 

area. The cause of the problem was later 

traced to air locks in the piping system, 

which were removed by installing vents 

along the line.

Reagents 
One of the civil construction challenges 

was to construct the f loors for the rea-

gents holding tanks. The round floors 

had to be built with a slope to cater 

for the sloped bottom tanks. This took 

some effort, but the construction crew 

managed to perfect the slopes.

Filtration
Th e recirculation feed from the stock 

tanks leaked from the knife gate valves, 

causing concentrate to fall on the pumps. 

Th e valves were changed to SKG knife 

gate valves which are able to operate at 

higher pressures without causing spillage 

on the gate sealing point.

Synopsis of project closure
Full closure of the project has now been 

realised, as all the original deliverables 

associated with the design criteria have 

been met or have been identified as 

problems and are being improved upon. 

The monthly design tonnage levels of 

375 ktpm through the mill were met 

almost one year after cold commis-

sioning and the plant is now capable 

of improving on this, given the correct 

quality and quantity of feed from the 

open pit. 

5  Thickeners with filtration building

6  Milling and flotation circuit 

just prior to commissioning

5
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K N O W L E D G E  T R A N S F E R

Transferring knowledge at the speed of intent
Part 1 of a 6-part series on Eff ective Knowledge Transfer
AS THE SAYING GOES, “experience is 

what you get, just after the event when 

you really needed it “– which means that 

the spectacular journey through life will 

consist of lots of bumps and bruises, as we 

explore the outer reaches of our known 

boundaries and capabilities and discover 

new ways to test our personal relationship 

with gravity, frustrating fi nancial realities, 

confusing relationship dynamics and the 

general physical and imposed laws gov-

erning everything in our known universe, 

except our mothers-in-law.

Whilst this may be marginally accept-

able as a painful reality in day-to-day life, 

it gains signifi cantly unpleasant risks and 

levels of unacceptability when it comes to 

matters of engineering and science. And 

so thankfully, through the lessons and 

experiments of thousands of great engi-

neers and scientists before us, we have 

elaborate Codes of Practice, Best Practice 

Guidelines and critical Factors of Safety 

to pass on their hard-earned wisdom to us 

and the generations to come.

But what happens when we get caught 

with our pants down, so to speak – when 

the codes and guidelines are at the offi  ce 

and the cell phone signal disappeared 

three hills back. How do we make a sound 

engineering judgement call on something 

we heard about in the pub once, but to 

which we did not really pay suffi  cient 

attention to give us a warm feeling of 

“knowing” right now, when there are 

ten concrete trucks in a row, two special 

mobile crane rigs, a hellish client relation-

ship, penalties that are measured on the 

Richter Scale – and it’s starting to rain.

Well, if you can’t start drinking 

heavily, now is the time to draw on all 

your reserves, both intellectually and 

emotionally, and search your memory 

banks for fi rst  principles, images, experi-

ences, stories, pictures, cause-and-eff ect 

relationships and anything else that you 

can cobble together to make a winning 

call based on some sound engineering 

judgement – and just then you have a 

cacophonic memory recall, resembling an 

F16 in Mach 2 attack mode, of an e-mail 

from the Centres of Excellence champion 

from the Civils Division, inviting you once 

again to attend the monthly Knowledge 

Sharing Forums on Site Challenges and 

Solutions, and all you can remember are 

the last three lame excuses you had used 

to miss them!  

Unfortunately, this light-hearted look 

at life on site is tragically, more often than 

not, a reality. 

One of the greatest misconceptions 

on our potholed and power-plagued 

continent is the view that knowledge, 

experience and wisdom are tradable 

commodities, which can be bought, 

sold, transferred or instantly acquired, 

for a price directly linked to the extent 

of the emergency, risk or international 

image needed.

And herein lies the greatest challenge 

for the eff ective gathering, packaging, 

sharing, transferring and storing of 

Knowledge, as it is often simply miscon-

strued as Information. We cannot say 

everything we know about a life-long 

career’s experiences, and we cannot write 

everything we can say, so by the time we 

get to recording some of our gems on 

paper or in the corporate database, our 

wisdom has been signifi cantly diluted and 

contains little or no context.

Knowledge is, after all, essentially 

Information in Context. 

Knowledge Sharing and Knowledge 

Transfer involve the complex cognitive 

and emotive processes of Perception, 

Intellect, Emotion, Recall, Learning, 

Communication, Association and 

Reasoning, to name a few – the effec-

tiveness of which is almost impossible 

to measure in terms of both Content 

and Context through the transmit-

ters and receptors of the sender or 

Knowledge Sources and the receivers or 

Knowledge Seekers.

Eff ective Knowledge Transfer, and ul-

timately Knowledge Management, should 

ideally become a core organisational capa-

bility and competitive edge, involving an 

interdependent synthesis between people, 

processes and technologies, which should 

be focused on increasing an organisation’s 

ability to act eff ectively and promptly, 

with a continuously improving quality 

of decision-making and timing, in line 

with well communicated organisational 

objectives, in order to generate increasing 

stakeholder value.

And so, whilst our esteemed col-

leagues in the amorphous fi eld of 

Industrial Psychology dabble with at-

tempts to fi nd the elusive holy grail of 

eff ective long-term “people development” 

through the research and publishing of 

elaborate Organisational Development 

and Human Capital Management models, 

each with its own complex competencies 

and behavioural characteristics, experi-

ence in big and small business across all 

sectors of the economy shows us that we 

have not got it right yet. And then throw 

into the pot Transformation Agendas, 

Generational Diff erences, Divergent 

Cultural Beliefs and Norms, Academic 

Inconsistencies and Fanatical Curry 

Cup Allegiances – the “business end” 

responsibility of “making things happen” 

through managing complex proposals, 

projects and people, with ever increasing 

levels of inexperienced young staff , 

hungry for rapid ascension to the throne, 
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relying on decreasing numbers of ageing, 

experienced engineers and specialists to 

get the job done on time and within the 

appropriate cost and quality constraints.  

 So how do we go about creating an 

environment conducive to eff ective and 

sustainable Knowledge Transfer, with 

a culture of needs based knowledge 

discovery, involving knowledge sharing 

habits and practices that connect our ex-

perts and knowledge assets through tools 

and techniques, into a seamless synthesis 

of people, practices and protocols.

One solution is Intentional 

Knowledge Transfer through well 

developed processes such as Tacit 

Knowledge Discovery, Expert 

Knowledge Forums, Communities of 

Practice and Structured Mentoring – all 

of which are formalised, disciplined 

and outcomes-based approaches to 

transferring scarce and critical skills, as 

well as key knowledge and wisdom from 

experienced engineers and scientists 

to younger less experienced personnel, 

through a series of tried and tested 

Knowledge Sharing techniques.

Intentional Knowledge Transfer is 

essentially when one individual, or group 

of individuals, with a signifi cantly devel-

oped knowledge base, agrees to share their 

substantial treasure chest of personally 

developed, learned and acquired intel-

lectual property with another individual, 

or group of individuals, for the direct 

benefi t of the recipient/s, as well as the 

organisation, i.e. genuine sharing with a 

sincere intent to transfer the best possible 

information, context and options available. 

Th is knowledge base may take the form of 

scarce and critical skills, key knowledge 

and experience, intrinsic or learned behav-

ioural competencies, intuition and insights, 

heuristics and rules of thumb, contacts and 

professional networks, ideas and opinions, 

core capabilities and natural talents, spe-

cialist techniques and methodologies, and 

any other form of knowledge capital that 

defi nes and diff erentiates an expert from 

an “also ran”.

Intentional Knowledge Transfer 

should include both a practical and an 

emotional journey in order to ensure 

long-term sustainability through eff ec-

tive memory retention, and therefore a 

substantial eff ort should be made at the 

outset of any Intentional Knowledge 

Transfer intervention, to establish a 

relationship with transparent and mutu-

ally agreed knowledge goals and which 

is based on complete integrity and intent 

through a values based, knowledge 

sharing organisational culture of commit-

ment, trust, honesty, mutual respect and 

fun – the essential magic ingredients of 

sustainable knowledge transfer.

It could be argued that any real po-

tential of a prosperous and self-sustained 

future on our continent, independent of 

extensive reliance on international and 

”ex-pat” technical expertise or ageing local 

“baby boomer” experts, will depend heavily 

on our current and short-term future 

ability to remove the barriers of job secu-

rity – fear and knowledge being a source 

of “hoardable” personal power – and start 

building the bridges of mutual trust, open 

communication and genuine collaboration 

through disciplined, openly recognised 

and well rewarded interventions such as 

Intentional Knowledge Transfer. 
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M A R K E T  C O N T R I B U T I O N

3D Mobile Mapping for Railway Applications
INTRODUCTION
Without accurate geographical (survey) information no con-

struction project can proceed.  All professionals need reliable 

data for planning, design, execution and as-built purposes.

Historically the surveyor supplied this data by:

 ■ Ground survey with conventional equipment

 ■ Aerial survey methods

During the past few years the construction industry was intro-

duced to:

 ■ Airborne LIDAR mapping

 ■ Terrestrial (ground-based) LIDAR mapping

Th e latest development, however, is high-resolution 3D mobile 

mapping.

DEFINITION OF LIDAR
LIDAR stands for LIght Detection And Ranging. It is a three-

dimensional laser scan and each pixel that is scanned is assigned 

an x, y and z value which allows for accurate 3D mapping.

WHAT IS 3D MOBILE MAPPING?
A three-dimensional mobile scanning unit comprises laser 

sensors, navigation sensors (IMU) and high resolution cam-

eras. The unit captures millions of points and each point is 

assigned an x, y and z value. From this data a point cloud is 

generated that is transformed into a 3D image. Data can be 

extracted automatically or manually and the software has 

unique object recognition abilities to identify objects such as 

road signs, markers, etc.

ADVANTAGES OF 3D MOBILE MAPPING
Th e great advantages of mobile mapping are:

 ■ Survey grade accuracy under very challenging conditions.

 ■ Extremely fast – one can map to 1 cm accuracy at speeds of 

70 km per hour.

 ■ Safe – one gets one’s surveyors out of danger areas such as 

busy roads, dangerous plant, dumps or other hazardous sites.

 ■ Effi  cient data collection – the client now receives all the data of 

a project and can choose which to use.

 ■ Data is available in two formats:

 3D – Autocad, Microstation

 2D – any industry standard CAD package

 ■ No returning to the site to collect missed points.

CHALLENGES OF MOBILE MAPPING
 ■ A great number of points are surveyed, but that does not 

necessarily represent bare ground. It is the surveyor’s duty to 

edit and confi rm that the data is correct.

 ■ An enormous amount of data is captured during the data 

capturing phase. It is the surveyor’s duty to supply the data in a 

palatable format to the client.

 ■ Th e challenge for the surveyor is to be knowledgeable in all facets 

of the process and to understand what the client’s capabilities are.

 ■ A rigorous ground control network is an essential part of the 

survey process.

1  The 3D mobile mapping unit mounted on a vehicle 

that had been adapted for moving on a railway line

1



ACCEPTANCE BY INDUSTRY
As with any new technology the acceptance of the technology is 

slow. A few of the reasons are:

 ■ Ignorance of consultants.

 ■ Bottlenecks occur with the vast amounts of data that need to 

be transferred to useful information.

 ■ Aerial LIDAR mapping is often regarded as “not accurate 

enough”.

 ■ Terrestrial LIDAR mapping is very accurate, but too much data 

is gathered.

 ■ Costs – clients still regard it as “expensive” but do not realise 

that they get more than double the value from a LIDAR 

product than from conventional methods.

RAILWAY LINES
In South Africa there are thousands of kilometres of line, 

hundreds of stations, and many harbours and yards that need 

upgrading. None of the professionals concerned, e.g. architects, 

engineers and planners, can proceed with their tasks without 

reliable plans and data. High-defi nition 3D mobile mapping pro-

vides a relatively fast solution to this challenge.

Th e conventional survey of railway lines, existing yards and 

buildings was and is a slow and dangerous process for various 

reasons:

 ■ One cannot shut down a railway operation to execute surveys.

 ■ Th ere are always carriages and other equipment present, and 

to survey “around” these is tedious and time-consuming.

 ■ Health and safety is of the utmost importance, and in a railway 

environment there is always movement on the terrain.

Rail rehabilitation 
Due to the high density of points, all visible detail is surveyed, 

which includes tracks, signals, equipment, masts, structures, 

clearances, level crossings, overhead cables and all other visible 

detail in the rail reserve.

Station as-built information
Stations can be scanned (in and outside) and as-built plans pre-

pared. Every visible detail is recorded.

Bridges and tunnels
Bridges and tunnels are mapped indicating all features, clear-

ances and deformation.

Harbours
Th e system can be mounted on boats for harbour or coastline 

surveys.

Digital Terrain Model (DTM)
A high accuracy DTM is acquired for detail design, and accurate 

volume (cut, fi ll, ballast) calculations are possible.

Dispute resolution and re-visiting of site
Due to the fact that all data is collected prior to and after a 

project, disputes about matters such as volumes, and thickness of 

layers are minimised.

Design and build
Take the risk out of design and build. If the project is scanned 

prior to rehabilitation, all data can be made available to tenderers 

who can then analyse their own data and not rely on or claim 

that they had incorrect tender information.

Health and safety
Railway line surveys are dangerous and cumbersome. Quite 

often lines are operational and shut-downs are diffi  cult, if not 

impossible. 3D mobile mapping is the ideal solution, as it is fast, 

is executed from a remote distance and no personnel are near or 

on the tracks.

Easy installation
Th e mobile mapping unit is easy to install and can be mounted 

on any vehicle that had been cleared for moving on the line.

Models directly to construction equipment
Modern construction equipment is equipped with high-accuracy 

GPS and other sensors. Th e existing and design data are up-

loaded to enable accurate earth moving and grading.

CONCLUSION
3D mobile mapping is new technology that is here to stay and it 

provides a viable solution for quick effi  cient data collection.

 INFO
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M A R K E T  C O N T R I B U T I O N

Maintaining a safe environment by 
preventing and controlling rock fall
TRANSPORTATION AUTHORITIES 

around the world face difficult chal-

lenges when it comes to dealing with 

problems relating to rock fall along 

routes in hilly and mountainous terrain. 

Open cast mining operations are faced 

with similar situations.

THE PROBLEM
Essentially, rock fall forms part of a 

bigger problem based on the overall 

stability of a slope. Depending on the 

topography and geology of the formation, 

a road can be taken through rocky face 

cuts with side slopes inclined at angles 

ranging from vertical to relatively fl at. 

Steep inclinations in formations which 

are jointed, fractured or underlain by 

poorer material present three of the pri-

mary types of problems:

1.  Th e entire slope is unstable due to the 

potential for deep-seated slip failure.

2.  The surface is unstable due to the 

potential for blocks to loosen up fol-

lowing construction, or weathering 

of the surface which causes erosion 

of the existing support for loose 

boulders.

3.  Loose surface formations, or indi-

vidual boulders higher up the slope, 

follow the natural processes of 

weathering, which leads to superfi cial 

instability. 

Th e problem posed in case 1 above 

presents a separate topic requiring in-

depth geotechnical and geological analy-

sis leading to specifi c solutions, whereas 

1  Example of rock fall on the side of a road

2  OM CTR barrier in position on a rock fall site

1

2
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in cases 2 and 3, which do not necessarily 

aff ect the overall stability of the slope, 

special measures must be taken to reduce 

the risks and maintain safe operation of 

the road or open space below.

Th e problems associated with 2 and 3 

above can be further classifi ed in terms 

of the sizes of loose rock or boulders 

which are causing the threat. In this 

context, the loose material can range 

from singular, large boulders to relatively 

smaller cobble-sized particles which tend 

to form debris fl ows down the sloping 

surface when unstable.

ROCKFALL PROTECTION SYSTEMS USED 
Th e systems used for rock fall protection 

range between active intervention, which 

ensures there will be no instability, to 

passive intervention, which mitigates the 

eff ects of possible instability by modera-

ting the risk or reducing the severity of 

probable incidents. 

Active systems begin with 

the prevention of SUPERFICIAL 

INSTABILITY by placing double twist 

(DT) steel wire netting over the un-

stable face and securing this in position 

using rock bolts or anchors, to force 

loose material to stay confined to the 

sloping surface, on the one hand, or 

to directly secure and bar down loose 

rocks so as to prevent a rock fall situ-

ation on the other. This form of inter-

vention prevents movement altogether. 

When required, the DT wire netting 

can be reinforced with a steel cable 

overlay which is anchored at closer 

centres to the face. In situations where 

instability is deep-seated, soil nailing or 

rock anchoring can be used as an active 

prevention for slip failures. 

Passive systems permit loose rocks 

and other debris to actually fall down the 

slope to be intercepted and contained 

either by catch fences on the slope or face, 

ditches at ground level or embankment 

barriers constructed at the toe. As the aim 

of these structures is to control superfi -

cial instability by catching and stopping 

falling rocks, their design must consider 

global rock sizes, the level of energy to be 

absorbed, and the most suitable location 

on the slope. Netting can also be draped 

over the face and secured in such a way 

that loose rocks and other debris will be 

able to fall down the slope but stay in con-

tact with the face under the net. Passive 

systems are regularly maintained by 

removing loose rock caught in the system 

and repaired as required.

Th is article focuses mainly on passive 

systems using rock fall barriers in the 

form of catch fences attached to the face 

of the unstable slope.

EARLY RESEARCH EFFORTS
Records of research eff orts, which include 

full-scale experiments on site, go back to 

the early 1960s. During the 1980s engi-

neering geologists and geotechnical en-

gineers were drawn together as attempts 

were made to characterise, analyse and 

mitigate rock fall hazards occurring along 

national and rural routes, during con-

struction and maintenance stages. Since 

then the study of rock fall mitigation has 

opened up a new branch of engineering 

science. In the past, rock fall barrier de-

sign was based mostly on an experimental 

approach, whereas today these problems 

are dealt with using state-of-the-art engi-

neering design procedures. 

TESTING PROCEDURES
Barrier net designs changed rapidly with 

the new developments that took place. 

Testing methods to evaluate these designs 

became more extensive, hence producing 

more useful results.

The various Departments of 

Transport and design professionals 

involved in barrier net certification had 

difficulty with the variety of products 

from different manufacturers and the 

different test methods used. There were 

no uniform standards to make useful 

comparisons of results. As a result, 

a worldwide call was made for the 

standardisation of testing for the pur-

pose of evaluating barrier net designs. 

In the US, full-scale rock fall testing 

was started by the Washington State 

Department of Highways in 1961.

Other similar works were carried out 

in Colorado and Oregon. Tests on bar-

riers were also carried out in Italy from 

1996 and the Railway Technical Research 

Institute in Japan in 1999.

In the early 1990s the California 

Department of Transportation 

(CALTRANS) conducted full-scale fi eld 

tests to evaluate rock fall barrier nets, 

made of steel cabling from Switzerland 

and France. Th ese nets were engineered to 

absorb impact energies of up to 190 kJ.

CODES OF PRACTICE
National certifi cation procedures and 

guidelines were fi rst implemented in Italy 

(1998) and Switzerland (2001). Following 

this, the European Union formed a 

working group to prepare a certifi cation 

procedure for the EU (2003). Amongst 

the list of items accepted for this pro-

cedure, agreement was made on energy 

dissipation capacities between 100 and 

5 000 kJ, test scale ratios of 1:1, angle of 

impact ranging from 70 to 90 degrees, 

velocity of 25 m/s and standard boulders 

made from concrete with volumes from 

0,6 m3 to 5,8 m3. 

All of these systems make use of en-

ergy dissipaters or braking devices which 

allow for maximum deformation under 

the impact loads.

3  Base plate anchor details and shear pins

3
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The EU standard was published in 

November 2006 in the form of European 

Technical Approval: Guidelines (ETAG) 

as ETAG 027: Falling Rock Protection 

Kits. Some of the other standards used 

are EN 10025: Specification for Steel 

Posts, EN 10244-2: Steel Wire and Wire 

Products, and ISO 2408: Steel Wire 

Ropes. Products and systems which 

pass the European technical approval 

process meet the quality requirements 

of fitness for purpose.

SYSTEMS USED IN SA BY MACCAFERRI
Maccaferri SA has been able to imple-

ment both active and passive systems, 

using the technology, materials and 

components which have been deve-

loped by their head office in Bologna, 

Italy. Most of the components for both 

systems are presently manufactured by 

Maccaferri SA at the factory in Tongaat, 

KwaZulu-Natal, to meet with the 

standard requirements. 

Maccaferri head office, Officine 

Maccaferri (OM), made an agreement 

with Consorzio Trivento Rocciatori 

(CTR), who patented a versatile bar-

rier system, to use this system on 

Maccaferri projects. The OM CTR bar-

rier kit, which is compliant with both 

the ETAG and Swiss codes, is easy to 

install, easy to maintain and repair, and 

has unique features such as adjustable 

tilt angles, non-friction energy dissipa-

ters, low baseplate forces and replace-

able post-base shear pins. 

CURRENT STATE OF THE ART
Site investigation
Effects of rainfall, condition of cliff 

faces, signs of debris on roadway and 

other adjacent property, and previous 

attempts to make the slopes safe are 

carefully considered during an investi-

gation on the site. Specific characteris-

tics relating to signs of landslides, slips 

and visible geological structure and for-

mations such as: dominant rock types, 

presence of jointing, layering, fissuring, 

state of weathering, absorption proper-

ties of the ground, presence of loose 

rocks, sizes of loose rocks on the slopes, 

possible trajectories or rolling paths for 

loose rocks are also analysed on site.

During this stage, it is sometimes 

possible for the investigation team to 

make the area partially safe by pushing 

unstable rocks off the face of the slopes 

or cliffs. During this process, the site 

and affected roadways and other areas 

are first cordoned off and restricted 

from public use.

Assessment of rock fall hazard
A preliminary detailed digital terrain 

model is produced using photogram-

metric information recorded from specifi -

cally equipped aircraft. Th is information 

is used to generate a digital elevation 

model (DEM) through which a resolution 

of up to 2 m can be retrieved.

A Swiss programme has been used 

in SA to simulate rock fall potential once 

data has been extracted from the DEM.

A further stage in the rock fall 

simulation process is carried out by 

integrating the terrain properties into a 

geographic information system such as 

ArcGIS. In this step, both photogram-

metric data and local inspections on site 

can be combined to classify the terrain 

in terms of fixed parameters which 

influence the trajectory of falling rocks. 

Using this information, it is possible to 

generate additional GIS layers.

Systematic analyses are made of the 

model using trajectory computing soft-

ware to make up to 20 diff erent subdivi-

sions or terrain classes for the area under 

survey. In the process fi ve classes are used 

to defi ne surface roughness from more 

or less even ground to extremely blocky 

rock fan. In addition, the damping eff ects 

and absorption properties for each ground 

class are defi ned on a scale of 1 to 5.

A further stage in the procedure 

entails the evaluation of the actual rock 

fall hazard. Those trajectories only 

that have the potential to collide with 

the road or other vulnerable points are 

taken into account.

DESIGN TOOLS AVAILABLE
Maccaferri has done an in-depth research 

on design engineers’ requirements, which 

has led to the development and refi ne-

ment of the company’s patented MAC.RO 

rock fall protection suite, designed for 

either passive or active engineered ap-

proaches, depending on geotechnical 

requirements.  

Th e MAC.RO system is extensive 

in that it provides design software, col-

laborates research and provides technical 

assistance to designers based on the 

key solutions ranging from Maccaferri’s 

simple drapery system SteelGrid MO (an 

example of a passively engineered inter-

vention), cortical strengthening (an active 

approach using the SteelGrid BO and/

or HEA steel cable panels), rock fences 

(OM250, OM1000 and OM2000), and 

rock fall protection embankment solu-

tions using the company’s gabions and 

Terramesh products.

DESIGN PROCEDURES
Practical
During the design of catch fences or ac-

tual rock fall barrier systems, the practical 

situation must be considered in detail. 

Th e actual positions at which the bar-

rier or fence should be located must be 

determined so that the possible trajectory 

path can be intercepted. Actual position 

also assists the designer with an under-

standing of the path length and drop in 

height that a rock will follow. In addition 

to this, the length along the slope face 

and the height of the fence can also be 

estimated.

Technical
At the technical stage of the design each 

typical rock is assessed in terms of the 

falling energy which is made up of two 

components:

 ■ translational energy based on the ki-

netic energy at the point of impact, and

 ■ rotational energy which is based on 

the inertia moment combined with the 

angular rotational velocity.

Translational energy normally makes up 

at least 80% of the total falling energy at 

the point where the barrier will capture 

the rock. Factors which account for the 

possible absorption or dissipation of part 

of the falling energy, due to loose or soft 

layers on the slope surface as the rock rolls 

or bounces down, are also considered.

Table 1 shows fi ve main categories 

from which the designer can select 

standard barriers based on the known 

properties of the boulders being consid-

ered. Th ese energy levels are based on the 

research fi ndings in the European Alps 

where a standard limit velocity of 25 m/s 

was determined. 

Extraordinary situations where land-

scape shape and free fall heights present 

higher energies, must be analysed indi-

vidually during design, following special 

procedures. For example, Chapman’s Peak 

in Cape Town presented a situation with 

free fall heights up to 250 m and velocities 

reaching 65 m/s. In this situation a rock 

with a mass of 1 300 kg could result in a 

rock fall energy of 3 000 kJ, whereas a cor-

responding test specimen in Switzerland 
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with a 9 640 kg mass at 25 m/s has the 

same energy. In cases requiring high-

speed protection fences, numerical 

methods using fi nite element analysis are 

a great aid to the designer.

Barriers suitable for higher impact 

values than the standards shown in 

Table 1 must be designed from fi rst 

principles. In extreme cases, reinforced 

concrete portals or half tunnels may be 

required over the road with up to 3 m of 

earth and small rock placed on the roof to 

reduce and damp the high impact loads. 

Gabion structures are also conveniently 

suited for this type of barrier design.

INSTALLATION
Double twist mesh is supplied in roll form 

from the production facility in lengths of 

25 m and 50 m. Th e roll dimension varies 

depending on the width and length of the 

roll required and whether the woven wire 

has the additional PVC coating. Th e rolls 

are individually strapped at the factory for 

easy handling and transporting. 

Placing double twist mesh rolls is an 

operation generally performed on faces 

or slopes close to the vertical and some-

times of considerable height. Although 

placing of the mesh may vary from site 

to site, the work may be reduced to four 

main phases:

1.  Preparation of the surface to be blan-

keted (removal of loose rock particles, 

barring down).

2.  Placing the netting over the surface 

to be protected by lifting the rolls to 

the top of the face and then unrolling 

them.

3.  Fixing the netting to the wall and 

tying them.

4.  Final fastening of the net at the top, 

foot and if necessary, the face.

By far the more onerous phase of the 

project is phase 2 – the lifting and 

placement of the netting over the sur-

face of the slope.

The first method consists of trans-

porting the rolls to the top of the face 

and, after aligning, opening and fixing 

them on the upper edge, allowing them 

to unroll downhill. This method is used 

when there is some access road to the 

top, and when obstacles such as tele-

phone, power and railway lines are at 

the foot of the hill.

The second method involves leaving 

the roll at the foot of the face, coupling 

a bar to it and lifting it up to the top of 

the face where it is to be fixed. A winch 

or crane would be required for this op-

eration. Using cranes and winches may 

entail some operational constraints, 

such as traffic delays and densities, 

and space restriction when working in 

narrow roads. 

To overcome some of the above con-

straints, helicopters have been used to 

speed up operations. For faces higher than 

25 m, helicopters are the best solution.

Table 1  Five main categories from which 

the designer can select standard barriers 

based on the known properties of the 

boulders being considered

Boulder Volume (m3) Energy Level (kJ)

0,6 500

1,2 1 000

2,4 2 000

3,5 3 000

5,8 5 000
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On the rock face, the sheets of net-

ting must be securely and continuously 

laced together using binding wire of 

diameter equal to or greater than the wire 

used for the manufacture of the mesh. 

Alternatively, metal stakes of various sizes 

can be used. When necessary, the sheets 

of netting should be close together to 

prevent fragments of rock from rolling off . 

In addition suitable anchorages must be 

provided at the rate of one anchor every 

15 to 30 m2 of covered area.

Rockfall barriers and catch fences are 

delivered to the site in kit form with all of 

the necessary components fabricated ac-

cording to the design.

Base plates for the posts and anchor 

pins for the stay cables are drilled and 

grouted into the correct positions on 

the slope. Skilled operators assemble 

the system into place and fi nish off  the 

installation by ensuring all of the support 

cabling is correctly tensioned.

CONCLUSION
The science of rock fall mitigation 

has been developed to the stage where 

readily available design tools and engi-

neered systems can be used to continue 

our efforts to establish and maintain a 

safe environment.
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IN BRIEF

THE SKY IS THE LIMIT FOR LOCAL 
ROPE ACCESS COMPANY SKYRIDERS 
LEADING ROPE ACCESS SPECIALIST, Skyriders, has earned a reputation 

of being South Africa’s premier provider of expert rope access aided 

inspection, non-destructive testing (NDT) and high-elevation mainte-

nance solutions to a number of applications. 

Skyriders marketing manager, Mike Zinn, points out that the 

company prides itself on thinking out of the box. “Our specialist team 

of highly-trained rope access technicians are capable of working 

at height without the need for scaffolding on certain applications 

where manoeuvrability is restricted. What’s more, Skyriders’ rope 

access technicians are trained in various fields of expertise, including 

NDT and inspections, and concrete, civils and corrosion protection, 

providing a comprehensive all-in-one solutions package.” 

Zinn notes that Skyriders boasts a zero-fatality record, despite 

the dangerous environments in which the company operates on a 

daily basis. He attributes this success to the experience and training 

of the Skyriders team, coupled with the reliability of the rope access 

methods, which comply with stringent international safety standards. 

“Skyriders complies with SANS 10333 1/2/3 safety standards, 

and various Institute for Work at Height (IWH) standards. In addition, 

the company is currently in the process of obtaining internationally 

recognised ISO 9000 certification,” Zinn explains. “Our rope access 

technicians are the best in the business, and have undergone inten-

sive training and gained extensive experience in the power genera-

tion, industrial, construction and mining sectors.”

Having started from humble beginnings in 1988 as a high-rise 

window-cleaning operation, Skyriders is today one of the oldest and 

most trusted South African rope access companies that provides 

solutions to numerous above-ground challenges, including structural 

installations and inspections, high-pressure cleaning, waterproofing, 

birdproofing, welding, concrete repairs and non-destructive testing. 

“About 30 per cent of the company’s work involves commercial 

rope access applications, such as painting, window cleaning and 

general construction. The rest of the work involves challenging 

projects in the power generation, industrial and mining sectors, 

which is another unique aspect that puts Skyriders at the forefront 

of the industry.”  

Zinn points out that rope access is a safer and more cost-effec-

tive alternative to scaffolding in a number of applications, especially 

on structures at power generation and industrial sites, including 

smoke stacks, cooling towers and boilers. “Rope access applies 

practical rope work to enable workers to access difficult-to-reach 

locations, without the use of costly and time-consuming scaffolding, 

cradles or mobile-elevated work platforms. Suspended in their secure 

position, workers are able to carry out numerous tasks relating to 

inspection, maintenance and surveying.” 

According to Zinn an increasing amount of detailed work can be 

undertaken. “Rope access technicians have the capability to descend, 

ascend and traverse ropes for access and work, while being sus-

pended by a harness, which eliminates the risk of a fall. In the unlikely 

failure of their primary means of support, rope access workers can 

make use of a back-up fall arrest system, which is achieved by using 

two ropes – a working line and a safety line.”

Over the years, Skyriders has become recognised as a specialist in 

undertaking various NDT inspection and maintenance-related tasks 

for the South African power generation sector. The company has a 

permanent rope access team based at a major fire-powered coal sta-

tion in Mpumalanga. 

“The Skyriders permanent rope access team at the power sta-

tion is responsible for undertaking all inspection and maintenance 

tasks that are located high above the ground. Traditionally, access to 

a boiler and numerous other areas of a power station is severely re-

stricted. However, the Skyriders team is able to gain access and carry 

out essential inspection and maintenance work,” explains Zinn. 

The rope access team forms part of a dedicated maintenance 

team, which also consists of a scaffolding company, a plant care 

engineering firm and inspectors, who are on call 24/7, ultimately 

achieving significant savings related to downtime. This makes a con-

siderable difference to the operation when there is a shut-down, as 

the units can be brought back to service a lot quicker.

Skyriders managing director Kaolin Woods notes that the com-

pany trains all its rope access technicians at its in-house training di-

vision, Height Wise Training Academy, which provides high-quality 

training and assessment for National Qualifications Framework 

(NFQ) accredited and customised courses in height safety. She 

points out that the company recently launched its newly-upgraded 

training facility. “Having achieved unprecedented success over the 

past few years, Skyriders will be looking to consolidate on that suc-

cess by further developing the skills of its workforce at all levels of 

the enterprise.” 

Woods notes that increased skills development has seen 

Skyriders expand rapidly across industries. “Skyriders was initially 

established as a high-rise window cleaning operation, before ex-

panding into the power generation industry. Over the past five years, 

1   Skyriders is the only company in South Africa that has ever built a 

suspension bridge between two towers

1
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Skyriders has become an established name in the construction, 

mining and petrochemical industries, too, which is testament to the 

company’s dedication and commitment to skills development.”  

To date, Skyriders has been involved in a number of unique and 

challenging projects, including the extension of a chimney stack at 

a gold mine in Mali (from 75 m to 100 m), as well as the conversion 

of  the iconic Orlando cooling towers in Soweto into an adrenaline-

pumping bungee and abseiling site. 

“The Skyriders rope access team was responsible for setting up 

a bridge 100 m above the ground, between the two towers, in order 

to serve as a means of access to the bungee facility. Skyriders is the 

only company in South Africa that has ever built a suspension bridge 

between two towers,” explains Zinn. 

Skyriders employs more than 30 people at its established busi-

ness units in Mpumalanga and Gauteng. In addition to providing 

at-height solutions to local industries, Skyriders also services interna-

tional clients in Indonesia, Korea, Dubai and on the African continent.

 INFO

Mike Zinn 

Skyriders Marketing Manager 

011 312 1418

mike@skysolutions.co.za

THE NEW LIEBHERR 
LHM 420 MOBILE HARBOUR CRANE
THIS NEW HEAVYWEIGHT CRANE is the successor of the LHM 400 

and bridges the gap between the LHM 550 and the LHM 280. The 

LHM 420 will be available in two variants with maximum lifting ca-

pacities of 84 and 124 tonnes. Maximum radius is 48 metres, making 

the LHM 420 ideal for loading and unloading from a wide variety of 

vessels, from Handysize to Post-Panamax class. 

Functional machine design
Close attention was paid during development work to giving the 

machine a function-optimised structure that also interprets clearly 

defined brand design features. As a result, the LHM 420 sets a new 

standard in task-oriented design for large handling equipment.

The highly successful undercarriage system still gives the most ma-

noeuvrable mobile harbour crane in the market. The unique cruciform 

supporting system is unrivalled in terms of stability and operational 

safety. Easy adaptation to various sizes of support bases and pad sizes, 

as well as the simple incorporation of additional axle sets for better 

weight distribution, are further advantages. With the utilisation of the 

1

1  The new Liebherr LHM 420 mobile harbour crane, now available in South 

Africa from Liebherr Africa
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tubular, lightweight tower design, corner loads are reduced by 12% 

compared to the LHM 400.

Port management worldwide faces the diffi  cult task to stay commer-

cially attractive against fi erce competition. Speedy and quick load hand-

ling is therefore a fundamental requirement. Acquiring a Liebherr mobile 

harbour crane constitutes a decisive step towards attaining this goal.

Pactronic® – power without pollution
After the LHM 550, which was introduced in 2010, the LHM 420 is the 

second product line serially equipped with the new Pactronic® hybrid 

drive system.

Besides the well-known environmental advantages of hybrid drives, 

the benefi t of the Liebherr Pactronic® is increased handling perform-

ance. Hoisting power is doubled, resulting in improved hoisting and 

lowering, with up to 100% higher speeds. In terms of turnover capacity, 

that means a plus of 30% compared to a conventional machine with 

equal power rating of the primary energy source.

Based on the reference value of annual turnover, a machine 

equipped with Pactronic handles the same quantity of cargo in 30% less 

time. All running costs within the time-frame, which was gained by the 

quicker operation, are actual savings for the customer. Savings in energy 

costs, maintenance costs and labour costs are the most evident.

Another asset, which is indirectly linked to a crane’s total cost 

of ownership, is savings in lay-time costs, because docking time is 

reduced by 30%. As a further consequence vessels gain time to ship 

their scheduled routes, resulting in lower speeds and again lower fuel 

consumption (slow steaming).

In addition, Pactronic® leads to a reduction of exhaust emissions 

(CO
2
) of 30%, which is an essential milestone on the way to effective 

and efficient, low emission cargo handling. In the event of possible 

future pollution taxes, Pactronic® therefore guarantees further eco-

nomic advantages.

 INFO

Gordon Clark

Division Manager Sales MCCTec

Liebherr Africa (Pty) Ltd

gordon.clark@liebherr.com

ENVIROSERV BREAKS GROUND 
WITH NEW TECHNOLOGY
AN EXCAVATOR SUPPLIED by High Power Equipment (HPE) Africa, the 

sole distributor of Hyundai earthmoving equipment in southern Africa, 

has been selected by the EnviroServ Group to operate a fi rst-of-its-kind 

gravity-impact breaker on challenging excavation sites. 

The revolutionary Fractum Breaker is the most powerful hammer in 

the world, and is capable of delivering up to 400 000 joules of energy 

per stroke, compared to just 6 000 joules from a conventional hydraulic 

hammer. The kinetically-powered machine was imported from Swiss-

based manufacturer Fractum GmbH in August 2010 by EnviroServ Plant 

& Equipment, a division of the Enviroserv Group, which provides a com-

plete range of earthmoving equipment to all EnviroServ operations. 

EnviroServ Plant & Equipment director, Detlef Klapthor, points out that 

the Fractum Breaker is attached to a 50-ton Hyundai R500LC-7 excavator, 

supplied by HPE Africa. “EnviroServ Plant & Equipment is committed to pro-

viding full and comprehensive breaking solutions to all of its clients. In order 

1  50-ton Hyundai R500LC-7 excavator with Fractum attached; the 

revolutionary Fractum Breaker is the most powerful hammer in the world

1
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to provide the best all-round service, the state-of-the-art Fractum Breaker 

has been attached to a powerful and rugged Hyundai excavator, which has 

proved to be highly reliable when transporting and operating the breaker.”

The Fractum Breaker consists of a stainless steel tube, which is 70 cm in 

diameter and 8,5 m tall. Inside the tube there is a coupler, and a steel-tipped 

weighted hammer, known as a ‘bullet’. The entire 10-second cycle of the 

breaker begins when the coupler is lowered down the tube, before en-

gaging with a fi tting on the upper surface of the bullet. A cable attached to 

the coupler raises it up the tube, in turn lifting the bullet. The bottom of the 

tube is placed on top of the selected material that needs to be broken, be-

fore gravity accelerates the 5-ton bullet downwards onto the target material. 

Klapthor notes that the Fractum Breaker was originally commissioned 

for tender purposes at a major steel processing plant, where it was used to 

separate the slag and the steel. “The breaking of metallic scrap such as slag 

is a challenging task, and using hydraulic hammers and drop-balls works 

out to be costly and time-consuming,” he explains. “As a result, EnviroServ 

Plant & Equipment showcased the advanced benefi ts of the Fractum 

Breaker on site, and the machine proved itself to be highly successful.”

Klapthor points out that the operational costs of the Fractum 

Breaker work out to less than R10 per ton broken and, as a result, it is 

being used at an iron ore quarry as a safe and cost-eff ective alternative 

to secondary blasting and hydraulic breakers. 

“Large rocks of up to 100 tons can be broken into smaller pieces 

quickly and eff ectively by the Fractum, without the need for explosives. 

The gravity-impact breaker off ers the fastest solution in the industry, as the 

machine eliminates the need for time-consuming drilling and charging up 

of blast holes. It is also safer than other secondary breaking methods, as 

it can be directed with pinpoint accuracy, and fl ying fragments from the 

impact are safely contained within the breaker tube,” he continues. 

Klapthor highlights the fact that maintenance costs on both the 

Fractum Breaker and Hyundai excavator are minimal, thanks to its gravi-

tational free-fall design. “Owing to the fact that the bullet is not con-

nected to the excavator at the time of impact, the excavator is not dam-

aged by vibration shock, which is a common problem with hydraulic 

hammers. This innovative design considerably reduces unnecessary 

downtime periods to carry out repairs.”

Klapthor points out that the Hyundai R500LC-7 excavator was pur-

chased by EnviroServ Plant & Equipment in August 2010, along with a 20-ton 

Hyundai R210LC-7 excavator after the company was impressed with the 

operational capabilities of two Hyundai HL 770-7A wheel loaders, which 

were purchased from HPE Africa in September 2008. “HPE Africa has been 

providing excellent after-sales service and support to EnviroServ Plant & 

Equipment for the past three years. The company’s range of Hyundai earth-

moving equipment is exceptionally good, and EnviroServ Plant & Equipment 

has not experienced any major reliability issues with any of the equipment,” 

he notes. “From a value point of view, the equipment is worth every cent, 

and we will be looking at purchasing additional Hyundai excavators from 

HPE Africa when the demand for the Fractum Breaker increases.” 

 INFO

Kirsty Denholm 

HPE Africa Marketing Manager 

011 397 4670 

kirsty@hpeafrica.co.za
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APEX STRIP CURTAINS STOP 
COLD AIR IN ITS TRACKS
APEX STRIP CURTAINS ARE an inexpensive way to cover a door opening 

and prevent the ingress of hot air, yet still allow easy passage for both 

personnel and vehicular traffi  c.

Manufactured from specially formulated PVC material that does 

not become brittle with use, Apex Strip Curtains are transparent for 

optimum visibility and safety. This locally manufactured product is best 

known for its patented Balledge design which, while providing an eff ec-

tive thermal seal, parts easily under pressure to allow people and goods 

to move through unhindered.

Wim Dessing, managing director of Apex Strip Curtains and Doors, 

says that the Balledge design ensures that the individual strips do not 

snag or scratch goods and people moving through the opening. This 

feature also strengthens the strips, ensuring a longer life even in the 

harshest applications. 

Apex Strip Curtains are generally used to prevent the ingress of hot or 

cold air, depending on the season, and this is important, as comfortable em-

ployees are more productive. This is especially true when hot air is trapped 

in a warehouse or manufacturing facility causing excessive heat build-up.

“While this locally manufactured product plays an important role in 

the summer months, it is also useful in the colder season, as it prevents 

cold air from entering the workplace, and allows more eff ective heating 

to take place,” Dessing says. 

Apex Strip Curtains was the fi rst company to locally manufacture 

general purpose strip curtaining in South Africa.

 INFO

Wim Dessing

Apex Strip Curtains

011 452 8723

www.apexstrip.co.za

ATLAS COPCO CERTIFIES ALL 
ITS OIL-FREE COMPRESSOR 
TECHNOLOGIES UNDER NEW 
ISO 8573-1 2010 STANDARD
ALL OF ATLAS COPCO’S OIL-FREE technologies have been certified 

under the new standard. This includes its centrifugal, tooth, scroll, 

1  Apex Strip Curtains are an inexpensive 

way to cover a door opening and prevent the ingress of hot or cold air

1
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piston, water-injected screw, oil-free screw and four-stage combined 

piston and screw machines, as well as its mobile P-series of rental 

compressors. These compressors deliver 100% oil-free compressed air 

to the textiles, food and beverage, mining, offshore, and electronics 

(including semiconductor fabrication and clean rooms) industries, as 

well as to pharmaceutical, chemical and cosmetics manufacturers, 

automotive plants for paint spraying, municipalities for water treat-

ment and hospitals for critical medical applications.

The first edition of the standard ISO 8573-1 in 1991 was a step 

to acknowledge the importance of air quality and classify air output 

with respect to the levels of three contaminants: oil, water and dust. 

The evolution of the standard over time has reflected the ever-in-

creasing need for air quality for processes and sensitive end products 

like food and pharmaceuticals. The second edition of the standard, 

released in 2001, included the CLASS 0 classification for oil content. 

Atlas Copco was the first manufacturer to obtain the CLASS 0 cer-

tification in 2006 from the renowned and independent Technische 

Überwachungs-Verein (German Technical Monitoring Association, 

or TÜV) who found no oil whatsoever in the compressed air of the 

Z-series of oil-free rotary screw compressors. The other Atlas Copco 

oil-free technologies (centrifugal, tooth, scroll, piston and water-

injected screw) followed suit in 2007, confirming the company’s 

leadership across the range of pressures from 300 mBar to 40 bar. ISO 

8573-1 Ed 2 (2001) was revised in 2010 to reflect a changed dust con-

tent and this gave rise to the new standard, ISO-8573-1 Ed 3 (2010).

“Certifi cation according to the latest 2010 edition of this standard is 

testimony of our commitment to oil-free technology and to the safety 

of processes, human beings and the environment,” states Chris Lybaert, 

President of Atlas Copco’s Oil-free Air Division.

Certificates regarding oil content of the existing Atlas 

Copco compressor ranges have been issued by the Technische 

1  Atlas Copco compressors are certifi ed to deliver 100% oil-free air

1
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Überwachungs-Verein, based on the most stringent measurement 

and test methods available. These confirm that no traces of oil could 

be detected.

One Atlas Copco customer is the L'Oreal factory in Suzhou, China. 

It uses compressed air for pneumatic devices and dry process after 

sterilisation. Air quality is paramount in the manufacture of high-quality 

makeup products. Even the slightest traces of oil can result in altered or 

polluted product batches and the risk of health hazards for consumers. 

For this reason L'Oreal chose Z-series CLASS 0 compressors at the start of 

production in 1999.

According to Mr Huang, ETNSE Manager at L'Oreal Suzhou, they 

chose Atlas Copco because the CLASS 0 Z range matched their high 

manufacturing standards and contributed to their ISO 14001 and 

OHSAS18000 certifi cations. As an additional benefi t, they have managed 

to reduce the energy consumption of the compressor room by 20%. The 

plant received the EFE (Environment Friendly Enterprise) Award, which 

is the highest award regarding environmental protection from Jiangsu 

Province, in 2008. 

Atlas Copco is in a position to meet the highest customer specifi ca-

tions in terms of compressed air quality. This re-certifi cation highlights 

Atlas Copco's ongoing commitment to safeguard its customers’ produc-

tion through 100% certifi ed oil-free air.

 INFO

Philip Herselman

Business Line Manager: Industrial Air Division

011 821 9110

phillip.herselman@za.atlascopco.com

Wayne Jacobs

Business Manager: Oil-Free Air Compressor Division

011 821 9120

wayne.jacobs@za.atlascopco.com

THE CMA – QUALITY CAST IN CONCRETE
2011 SEES THE Concrete Manufacturers Association (CMA) adopting 

a fresh approach to its advertising strategy. In addition to promoting 

its members’ products, it has chosen to go the corporate route as 

well, with the emphasis on the CMA brand and its associated benefits 

for the consumer. 

The first of the new adverts has already appeared in print. Crafted 

on the theory that a simple message is the most powerful, the advert 

is headed ‘Quality Cast in Concrete’ (the registered Trade Mark of the 

CMA). Apart from eight bullet points and some contact details at the 

bottom of the page, there is no other text. Instead the advert shouts 

“The CMA=Quality”. Even the casual page-flipper can’t avoid the 

point here. 

The bulk of the page is devoted to the CMA logo, which is dis-

played as an embossed image stamped in smooth concrete. Like 

the ‘Genuine Leather’ emblem or the embossing on the back of an 

exclusive watch, the image conveys an immediate sense of quality, 

both through the fine detailing of the embossing itself, and the per-

manency of the branding.

Those who take the trouble to drop their eyes to the bottom 

of the page will see the message broken into its constituent 

parts, namely: Expertise, Guarantee, Recourse, Value for Money, 

Compliance, Consistence, Durability, and Time Saving – all key pro-

curement values which apply to all precast concrete products manu-

factured by CMA producer members.

CMA director, Hamish Laing, comments that the CMA is nothing 

if not about quality.

“Maintaining best-practice standards in the manufacture of our 

members’ products, as well as in their application, is what drives 

us,” says Laing. “It’s just something we’ve never actively promoted 

through above-the-line advertising.

“It’s worth noting that by being accepted as members of the 

CMA, all our producer members are duty-bound to comply with an 

applicable national standard. Moreover, specifiers and the consumer 

can rest easy in the knowledge that any precast concrete product 

manufactured by CMA members is fully backed by the Association, 

to the extent that if a product is found wanting, the CMA member is 

constitutionally bound to ensure its full replacement.”

The CMA also works in close collaboration with the South African 

Bureau of Standards (SABS) in drafting new standards and upgrading 

existing standards for precast concrete products.

 INFO

Hamish Laing

Director: CMA

011 805 6742

1  Crafted on the theory that a simple message is the most powerful, the 

new CMA advertisement displays the CMA logo as an embossed image 

stamped in smooth concrete

1
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TERRAFORCE LAUNCHES 
A VITAL SERVICE
EVER SINCE THE DAYS WHEN the award-winning company, Terraforce, 

was founded in 1979, they have been involved in assisting specifiers 

with design services in the form of purpose-made tables, design 

manuals, excel spreadsheets and a Windows-based design pro-

gramme. Occasionally their engineer also provided a full design 

service, now and then including supervision of the site, when re-

quested to do so by the client.

This arrangement worked well over the years and their products 

became well known in many parts of the world. As Terraforce grew 

into a fully-fledged company, competitors started up in various cor-

ners of the country, and with them, a string of imitation products. As 

anyone in business understands, “competition is good for business 

and for the consumer, but imitators and copycats are not.”

Soon a string of imitators, operating in many locations, came and went, 

leaving behind a trail of disasters. Lacking a sense of ethics and values, most 

of them are and were strangers to terms such as statutory requirements, 

surcharge loadings, potential failure planes, interface shear capacity, pull-out 

and crushing resistance, lateral earth pressure, progressive backfi ll erosion.

The lack of any SABS/SANS standards at that stage made things 

even worse.

Early in the 1990s Terraforce, as a response to this situation, started 

a catalogue of failures with photos and investigation of causes. This 

collection was later adopted, with small changes, by the Concrete 

Manufacturers Association of South Africa (CMA).

1

1  A concrete retaining block wall by award-winning company Terraforce
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In the absence of a ready-made SABS/SANS specifi cation for 

concrete retaining blocks (CRBs), Terraforce turned to the International 

Council of Building Offi  cials (ICBO) in California for a comprehensive 

evaluation report in compliance with NCMA (National Concrete 

Masonry Association) specifi cations. Dr Richard Bathurst in Kingston, 

Ontario, conducted the necessary testing and, with Colin Alston of 

Alston and Associates, compiled Terraforce’s latest design manual. Over 

and above that they set up a number of recommended installers in all 

parts of South Africa, who undertook to guarantee their workmanship 

and to follow Terraforce guidelines and standards.

These measures have to a degree put a damper on the scourge of 

sub-standard workmanship among some manufacturers and installers. 

The various excellent publications distributed by the CMA over the years 

have also made a big diff erence. Recently a SABS/SANS standard has 

fi nally been published and will hopefully make a diff erence.

The recent spectacular failure of a large wall in Namibia (built by 

a competitor and brought down by lacking drainage after a storm) 

has prompted Terraforce to launch Terrasafe, in order to protect its 

good reputation as best as possible.

Terrasafe provides fi rst-class engineering, management, and specialist 

technical services to users of any of the Terraforce products. The aim is to 

set industry standards and make a signifi cant contribution throughout 

South Africa and the world. Terrasafe understands that there is often more 

to a project than delivering an engineering solution. Other key project 

elements include strategic planning, risk assessment and management, 

project development and supervision in cooperation with engineers in 

other parts of South Africa and wherever Terraforce products are sold.  

Terrasafe is fully covered by Professional Indemnity Insurance 

with Manwood Underwriters (Pty) Ltd, for local and projects abroad, 

to the value of R2 million.

 INFO

Karin Johns

Marketing Manager

Terraforce

karin@terraforce.com

FIRST GREEN STAR CERTIFIED 
BUILDING IN KZN
THE GREEN BUILDING COUNCIL of South Africa’s (GBCSA) mission is to 

promote, encourage and facilitate green building in the South African 

property and construction industries. As a silver founding member 

of the GBCSA, Aurecon’s sponsorship of the Council’s eff orts confi rms 

its support of this mission and affi  rms its commitment to playing a 

leading role in promoting environmentally sustainable development. 

Since fulfilling the role of mechanical engineer on South Africa’s 

first GBCSA Green Star certified building – Phase II of Nedbank’s head 

office in Sandton – Aurecon has gained valuable experience on a va-

riety of sustainable building projects in South Africa. One of these is 

Nedbank Ridgeside in KwaZulu-Natal (KZN) which recently achieved 

a Four Star Certified Rating, thereby becoming the second office de-

velopment in South Africa to be fully certified, and the first in KZN. 

This rating was jointly pursued by the client, Zenprop, and tenant, 

Nedbank, together with the professional team which saw Aurecon play 

the role of structural, civil and wet services engineer, together with WSP 

GREEN by DESIGN as the Green Star Accredited Professional and sustain-

ability consultant. 

Completed in December 2010, the Nedbank Ridgeside Offi  ce Block 

is approximately 6 500 m2, consisting of a four-storey offi  ce block and 

a three-level super basement. Hailed as the building which sets the 

standard for all future development of the Ridgeside precinct, the 

project was unusual in the degree of collaboration it required from the 

professional team. 

“In order to ensure that all role-players were aware of the common 

goals surrounding the achievement of a Green Star rating, the team met 

regularly for a series of design and report-back meetings,” comments 

Aurecon engineer Pieter Becker. 

He adds that the strict requirements of the Green Star rating 

system forced the professional team to challenge tried and tested 

building practices to come up with innovative ways of achieving the 

sustainability targets. 

Overcoming structural engineering challenges 
The production of cement is very energy intensive. From a structural 

materials perspective, Aurecon engineer, Jaco de Villiers, was tasked with 

ensuring that the total amount of Portland cement utilised was kept to a 

minimum. 

“The Green Star criteria promotes the reduction in the quantity of 

Portland cement by means of either substitution with industrial waste 

products, or by specifying oversized aggregate which drives down the 

water demand and reduces the amount of cement required for a specifi c 

water-cement ratio,” explains de Villiers. 

He goes on to say: “Unfortunately, the second method would 

increase the risk of honeycombing and would have impaired concrete 

compaction, which is dangerous in tall buildings. What followed was 

a series of complicated calculations to ensure we could utilise the fi rst 

method in order to obtain maximum Green Star points. What we even-

tually recommended was the addition of both clinker and slag or fl y ash 

to drive down the use of Portland cement and still meet the required 

strength ratio.”

In addition to reducing the amount of Portland cement, De Villiers 

was also tasked with ensuring that the amount of structural or rein-

forcing steel used in the structure had a post-consumer content greater 

than the minimum target of 60%.

“By utilising CISCO reinforcing steel, which is 98% recycled, we 

ensured a total of 96% of the total amount of all steel on the project was 

recycled,” he comments.  

Overcoming wet services challenges
Aurecon provided all of the wet services for the project, including rain-

water drainage, achieving 100% of the available points under the “Water” 

credit. This was achieved through innovative wet services techniques 

such as rainwater harvesting from the entire roof area. 

In addition, a system to collect storm water was designed to channel 

run-off  from all hard surfaces into a water retention facility. The har-

vested rainwater is treated and reused for fl ushing toilets, irrigation and 

heat rejection by the cooling towers.

Civil engineering challenges – storm water design
The site is located on deep Berea red sands which are both highly 

erodible and very difficult to work with when wet due to the high 

clay content. 

A detailed storm water management plan, covering the site and 

associated platform areas for offi  ces and materials, was implemented to 
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control and attenuate storm water during the construction phase. This 

included bank protection, channels and temporary attenuation ponds. 

The temporary works also had to cater for storm water conditions 

applicable to three distinct stages of construction: completion of earth-

works, interim construction of building and the fi nal storm water system.

Another signifi cant challenge included combining the full site 

development storm water attenuation facility, water re-use storage 

requirements, a water feature and the necessary pumping equipment 

into a single aesthetically appealing facility that complimented the ar-

chitectural design of the building. This required the use of a pond lining, 

gabion walls and landscaping. 

In designing the services, there was extensive coordination between 

the team members to ensure services were installed in the correct posi-

tions to service future tie-ins, not obstruct piles and other footings and 

connect to bulk municipal services being designed by others. 

What scored the points?
Category by category, the professional team collaborated to ensure 

that stringent Green Star sustainability criteria were met in each of 

the seven categories:

Indoor environment quality 
Fresh air is provided at a rate of 12,5 ℓ/s/person which equates to a 150% 

improvement on SANS 10400-O (5 litres/second/person for offi  ces). 

Carbon dioxide sensors have been integrated in the return air path on 

each fl oor. This will ensure continuous monitoring and adjustments 

of fresh air into the building. Glare from natural daylight is reduced by 

means of a combination of fi xed external shading devices and internal 

manual blinds. Sixty percent of the offi  ce areas have a direct line of sight 

to the outdoors. Ambient sound levels and noise from the building ser-

vices do not exceed 45 dbA. Volatile organic compound levels of offi  ce 

interior wall paints, carpets, adhesives and sealants are below maximum 

limits set by Green Star SA Offi  ce v1. Tenant exhaust risers have been 

installed to provide dedicated extraction of indoor pollutants from 

printing and copying areas. The building is a non-smoking building.

Energy
A centralised plant provides chilled water to fan coil units throughout 

the offi  ce space, saving considerable energy on cooling costs. 

Transport
The number of parking spaces does not exceed minimum local require-

ments of one bay per 100 m2. Five percent of the parking bays are 

dedicated to alternative fuel and hybrid vehicles, with fi ve dedicated to 

motorbikes, mopeds and scooters, all with preferred parking locations. 

Bicycle storage, showers and lockers are provided for. Mass transport 

options for building occupants include minibus taxis and the eThekwini 

municipal bus service.

Water
Water-efficient sanitary fixtures and fittings were installed, resulting 

in significant water savings. Potable water consumption for land-

scape irrigation and heat rejection is reduced by 90% through water 
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reuse. Water meters are installed for all major water uses and con-

nected to a water meter monitoring system to support proper facility 

management of water consumption. A policy of water-wise planting 

for landscaping is followed.

Materials
A dedicated storage area is provided for tenants to collect and 

separate office waste. The offices were delivered as an integrated fit 

out. Total cost of PVC has been reduced by 30% through the use of 

PVC alternatives. Ten percent of the contract value is represented by 

materials or products procured within 50 km of the site.

Land use and ecology
The topsoil impacted by construction works was protected during 

construction and then spread over impacted areas to a minimum 

depth of 200 mm.

Emissions
All refrigerants used have an Ozone Depleting Potential of zero. 

Outflows to the sewerage system have been reduced by 50% 

through the implementation of efficient fixtures. The external 

lighting has been designed to achieve the desired effects without 

emitting any light beam directly at any point in the sky or across 

the site boundary. Storm water attenuation ponds were created to 

reduce storm water to the pre-development 1 in 10 and 1 in 50 year 

flood recurrence flows. The 1 in 20 year run-off is effectively retained 

and filtered for re-use.

“What this project succeeds in demonstrating is that it is pos-

sible to ‘go green’ on even the most challenging of large projects,” 

comments De Villiers. “It was immensely satisfying to learn that the 

project achieved a Four Star Certified Rating, proving that teamwork 

and dedication remain key success factors in the pursuit of environ-

mentally sustainable development.” 

 INFO

Jody Boshoff  

Communication Editor 

012 427 2066

Jody.Boshoff @af.aurecongroup.com

1

1  Nedbank Ridgeside in KwaZulu-Natal is the first office development in 

KZN (and the second in South Africa) to receive full certification from the 

Green Building Council of South Africa
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S A I C E  A N D  P R O F E S S I O N A L  N E W S

A new chapter for the 
SAICE bookshop

ON 5 APRIL THIS YEAR SAICE 

launched its new-look bookshop during 

a festive event attended by various dig-

nitaries, among them the well-known 

author and SAICE stalwart Dr Graham 

Ross, who came all the way from Cape 

Town to perform the offi  cial launching 

and ribbon-cutting ceremony.  

From the humble beginnings of a 

few boxes and a desk in the corner of an 

office, the SAICE bookshop has grown 

into a fully-f ledged store promising a 

much wider variety and an improved 

service to civil engineering profes-

sionals and students.

In addition to the extensive range 

of books, contract documentation and 

technical publications in the civil engi-

neering field, the page has been turned 

on a brand-new chapter for the SAICE 

bookshop – the shop now proudly also 

1

2
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stocks several new titles in the general 

interest field. 

Amongst others, the new range of 

high-quality books by expert authors deal 

with business principles, management 

issues, fi nance and human resources re-

quirements – essential tools required for 

running a successful business, and which 

cannot be found in engineering textbooks.

New titles also include famous auto-

biographies, nature and travel guides and 

a fascinating collection of DVDs of suc-

cessful DSTV series, such as Engineering 

Disasters and Mega Projects.

SAICE has exciting plans for ex-

panding even further into providing 

university text books, and stocking books 

from organisations such as UNESCO 

and the World Federation of Engineering 

Organisations.

Drop in for a cup of coff ee at SAICE 

House in Midrand and browse through 

our shelves, or do some online browsing 

at www.civils.org.za. Alternatively, contact 

Angelene Aylward at angelene@saice.org.za 

or on 011 805 5947. 

1  and 2  “Beribboned” – SAICE’s 

new bookshop just prior to the 

ribbon-cutting ceremony

3  Dr Graham Ross, second from left, prepares 

to launch the new SAICE bookshop, with 

Seetella Makhetha (SAICE 2011 President), 

left, Allyson Lawless (SAICE 2000 President) 

and Manglin Pillay (SAICE CEO) looking on

4  Browsing in the new SAICE bookshop 

– a most satisfying experience!

5  The happy launching event offered 

many networking opportunities 

3

4

5
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Submit those registrations and become SA’s new pioneers!
SAICE’S CALL TO graduate engineers, 

technologists and technicians to become 

South Africa’s infrastructure pioneers now 

comes with another high-value, practical 

course for practitioners who have been 

around a long time but are still not regis-

tered as professionals. 

“On top of a very busy and successful 

year in 2010, the Candidate Academy has 

come to understand the need for those 

who have been working for a number of 

years, to submit their applications for 

professional registration,” says Allyson 

Lawless, SAICE Professional Development 

and Projects director and driver of the 

Candidate Academy. “We are referring to 

this group as mature candidates.  

“It seems that the more the experience 

gained, the more diffi  cult it becomes to 

complete the application for professional 

registration.” 

As registration is a well-recognised 

measure of having achieved adequate 

competence to practise, there is in-

creasing pressure for technical staff  

working in the public sector to register. 

Th is is dictated by Gazette 29967, 

published in June 2007, which calls for 

senior managers in local government to 

be competent in the fi eld in which they 

are managing. Also, the Occupational 

Specifi c Dispensation published by 

the Department of Public Service 

Administration considers registration 

status when determining grades. 

In response, the Candidate Academy 

is now off ering a Road to Registration for 

Mature Candidates course, aimed at those 

with 15 or more years of experience and 

who have yet to submit their forms. 

Th e one-day course includes fi lling in 

forms under the guidance of an experi-

enced mentor, and preparing candidates’ 

applications for submission. Follow-up 

meetings and consultations can also be 

negotiated with the presenter to ensure 

that mature candidates fi nally complete 

and submit their applications to ECSA 

(Engineering Council of South Africa).

“We hope that the response to this new 

intervention will be as enthusiastic as it has 

been to the other courses we have developed 

to help graduates take on the challenge to 

register,” says Allyson. “Submissions for 

professional registration are on the rise in 

civil engineering since we launched the 

Candidate Academy; young graduates 

are certainly responding to our call to get 

professionally registered and become the 

infrastructure pioneers of the future.” 

WORKPLACE TRAINING PLANS
Th e Academy has found during last year's 

training that many companies struggle 

to plan and implement their workplace 

training. In response, the Academy has be-

come involved in consulting with compa-

nies on the Candidacy Phase – specifi cally 

to help develop workplace training plans. 

Th ese plans are vital to ensure that 

candidates gain an adequate breadth of 

workplace learning experiences, and can 

take up responsible positions where they 

can demonstrate their ability to make 

decisions and to exercise professional 

judgement. 

ROAD TO REGISTRATION: IN-HOUSE TRAINING
In response to the many requests for in-

house training, the Candidate Academy 

off ers a corporate course so that all those 

involved can be part of the training 

process. 

“Based on our experience of these 

interventions, we found that in compa-

nies where candidates attend the course 

together with their mentors, supervisors 

and the Human Resources departments, 

there is a common understanding of 

their diff erent roles and responsi-

bilities towards becoming professionals. 

Mentors, supervisors and HR attend a 

late afternoon orientation on the chal-

lenges and techniques to be adopted in 

training young people. Th e following 

day, all role players attend the full-day 

Road to Registration course which covers 

disciplines and training activities, the 

approach candidates should take to ac-

celerate their progress, and an afternoon 

session devoted to fi lling in the forms.”

TRAINING OF MENTORS, 
SUPERVISORS AND HR SPECIALISTS
After years of research, the Candidate 

Academy has developed a course that 

off ers tips and techniques on coaching 

and structuring workplace training for 

candidates to ensure that their potential is 

fully developed. 

Given the challenges of diversity and 

weak educational background experi-

enced by many budding professionals, a 

range of support and development initia-

tives and activities are suggested which 
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have been proven to really make a diff er-

ence to young graduates in the workplace. 

Training of mentors and supervisors 

(as well as HR specialists in the company) 

is particularly important as they infl uence 

the training of many each year, and will 

thus have a long-term infl uence on the 

training and development of staff . 

“We really encourage more mentors, 

supervisors and HR to attend the Road to 

Registration for Mentors, Supervisors and 

HR course,” continues Allyson. Th e dates 

for this course are 21 July and 18 October, 

and both are off ered at the SAICE 

National Offi  ce in Midrand.

FUTURE PLANNING: 
MORE DISCIPLINES AND CENTRES
Th e future for civil engineering looks 

promising if the number of people at-

tending Candidate Academy courses is 

anything to go by. Th ere are also these 

exciting new developments:

 ■ Chemical Engineering has come on 

board and they will be off ering a Road 

to Registration for their members. 

 ■ Discussions are taking place for Road to 

Registration for candidates’ courses for 

Mechanical, Electrical and Industrial 

Engineering. 

“Th e Candidate Academy off ers courses 

at new centres this year (George and Port 

Elizabeth) and we call on SAICE members 

to make use of the opportunities to attend 

the courses,” says Allyson. “Th e courses 

are off ered at the request of SAICE mem-

bers in these regions. Th e demands are 

high, so don’t miss a course when it is in 

your area. We do not have the capacity to 

off er courses at all the centres every year. 

It might therefore be a couple of years 

before we can get back to your area!”

Th e Academy has also developed 

a course on Sewer Design, the fi rst of 

which will be off ered in East London 

towards the end of June. Th is three-day 

course introduces candidates to on-site 

sanitation systems, and covers design 

guidelines for waterborne sanitation 

options, hydraulic design, sewer pipe 

materials, layout of residential sewer 

systems, outfall sewers, construction 

considerations and testing before com-

missioning. It also looks at operations 

and maintenance, with reference to issues 

like blockages, camera inspections, sewer 

jet cleaning and dredging large sewers.

KEEPING A JOURNAL – MADE EASY
As part of the journey towards registration, 

candidates must record all the activities 

and achievements that count towards this 

fi nal goal – not so easy when you’re not 

highly organised and familiar with what 

is required. So the Candidate Academy 

has developed a special tool to help: the 

Journal Program – provided on CD and 

used together with the Master File and the 

Planning File – lets candidates generate 

and store reports electronically.

The program lets candidates select 

the outcomes they want to achieve over 

a period of time, plan their training, 

record and review progress, manage 

assessment reports, etc. It is designed so 

that candidates can take it with them if 

they move companies, and continue to 

record progress. 

Public sector organisations have been 

snapping up the Journal Program, as 

it fi lls a vital need for them to monitor 

and manage training progress (see the 

Candidate Academy’s display advert for 

more information and pricing).

TEAM EFFORT
Th e joint eff ort by CESA (Consulting 

Engineers South Africa) and SAICE to 

advertise the courses to members, regions 

and divisions, is helping to spread the 

message to a wide audience, bringing 

diff erent views to the courses. SAICE 

members who are not CESA members 

can attend courses off ered through CESA 

by visiting the CESA website and regis-

tering electronically. If CESA members 

wish to attend courses off ered by SAICE, 

they should contact Dawn Hermanus 

at SAICE. Details of courses, activities 

and dates are on the two organisations’ 

respective websites:

 ■ www.civils.org.za 

 ■ www.cesa.co.za

The following people
can also be contacted:
Dawn Hermanus (SAICE) 
011 805 5947

dawn@saice.org.za

Mary Maabane (CESA)
011 463 2022

sce@cesa.co.za 

Please turn over for 2011 courses.
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COURSE:  Road to Registration for Candidates

Presenter:  Allyson Lawless 

Date Venue

31 May SAICE, George

9 June CESA, Johannesburg

5 July SAICE, Durban

4 August SAICE, Midrand

20 September CESA, Port Elizabeth

10 November SAICE, Midrand  

COURSE:  Road to Registration for Mature Candidates

Presenter:  Rob du Preez  

Date Venue

28 July SAICE, Midrand

7 September SAICE, CESA

13 October SAICE, Midrand

17 November SAICE, CESA

COURSE:  Road to Registration for Mentors, Supervisors and HR

Presenter:  Allyson Lawless  

Date Venue

21 July SAICE, Midrand

18 October SAICE, Midrand

COURSE:  Introduction to Sewer Design 

Presenter:  Johan Koekemoer   

Date Venue

20–22 June SAICE, East London

5–7 July SAICE, Midrand

COURSE:  Basic Pressure Pipeline Design 

Presenter:  Dup van Reenen    

Date Venue

7 – 8 June SAICE, Cape Town

23 – 24 August SAICE, Midrand

20 – 21 September SAICE, Durban

COURSE:  Pavement Rehabilitation and Maintenance

Presenter:  Theuns Eloff    

Date Venue

18–20 July SAICE, Midrand

15–17 August SAICE, Port Elizabeth

10–12 October  SAICE, Cape Town

COURSE:  Basic Contract Administration and Quality Control

Presenter:  Theuns Eloff     

Date Venue

7–9 June  SAICE, Durban

6–8 September  SAICE, Cape Town

2–4 November  SAICE, Port Elizabeth

Candidate Academy 2011 CPD courses for candidate engineers/technologists/technicians 
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Prof Alan Kemp 
remembered
CIVIL ENGINEERING, steel construction 

and academia are all poorer for the loss 

of Professor Alan Kemp earlier this year. 

He spent much of his life at the University 

of the Witwatersrand, where he obtained 

a BSc and an MSc and was awarded the 

Chamber of Mines Gold Medal as the 

best engineering student. He then went to 

Cambridge where he received a PhD.

His fi rst employer was Dorman Long 

(Africa) Ltd, then the largest steel fabri-

cator in South Africa, where he was re-

sponsible for the design and construction 

of the fi rst Boeing 747 hangar at the then 

Jan Smuts Airport. He also played a piv-

otal role in solving the immensely complex 

engineering problems associated with the 

steel bridges of the Heidelberg Interchange 

on the M2 in Johannesburg. He was soon 

appointed manufacturing manager of 

Dorman Long’s Railway Rolling Stock 

Division, managing two large factories 

with 4 000 people producing 100 wagons 

and two locomotives per week.

Despite his success he opted to join 

his alma mater again in 1976, fi lling 

the Chair of Structural Engineering, 

which he occupied until his retirement 

in 2003. He went on to fi ll a variety of 

managerial positions at Wits: Head of 

the Department of Civil Engineering, 

Dean of Graduate Studies, Dean of the 

Faculty of Engineering, Senate Member 

of Council, Deputy Vice-Chancellor and 

Vice-Principal. At one point he did the 

work of three Deputy Vice-Principals, 

even as the university experienced 

change and some turmoil.

Prof Kemp formulated a programme 

of postgraduate courses leading to the 

Graduate Diploma in Engineering, the 

MSc (Eng) and the MEng and he also 

supervised many MSc and PhD students. 

He was recognised as one of the leading 

researchers in engineering, wrote a large 

number of scientifi c papers and was 

a sought after speaker at conferences. 

He was instrumental in setting up the 

Division of Continuing Engineering 

Education at Wits. Th e university hon-

oured him in 2007 with an honorary 

doctorate for his exceptional service to 

higher education, research and the prac-

tice of engineering.

With respect to both undergraduate 

and postgraduate teaching, as well as in 

continuing engineering education, Prof 

Kemp was an innovative and dedicated 

but demanding teacher, both in the class-

room and in supervising research stu-

dents. He was prominent in programmes 

to increase the participation and success 

rate of black engineering students and 

he chaired the original Committee on 

Academic Support in the Faculty of 

Engineering. He also contributed to the 

establishment of an excellent structural 

engineering teaching laboratory.

Prof Kemp served on the Council 

and the Executive Committee of the 

South African Institution of Civil 

Engineering and was President of the 

Institution in 1991. He served on and 

chaired several committees of the 

South African Bureau of Standards con-

cerned with formulating and writing 

codes of practice for the design of steel 

structures and was chairman of the 

important Loading Code Committee 

for 15 years. The profession honoured 

him by electing him an Honorary 

Fellow of the South African Institution 

of Civil Engineering and an Honorary 

Life Member of the Southern African 

Institute of Steel Construction.

Alan Kemp’s outstanding con-

tribution as an academic and as an 

administrator has been recognised 

internationally by his peers. He was a 

member of the Research Committee of 

the Institution of Structural Engineers, 

London, and a member of the Steering 

Committee for the US Engineering 

Foundation Conferences on Composite 

Construction. 

Despite all his outstanding achieve-

ments Prof Alan Kemp will be remem-

bered in the fi rst instance as a kind, 

considerate and deeply principled man. He 

leaves his wife Carla and two daughters 

and their families.

Dr Hennie de Clercq
Executive Director

Southern African Institute of Steel Construction

Obituary
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INSPECTOR OF WORKS (AG0613) - INGULA PUMPED STORAGE SCHEME (LADYSMITH) 
F

SENIOR SOLID WASTE ENGINEER (AG0550) - SUNNINGHILL (JOHANNESBURG) OR EAST 
LONDON

F

SENIOR RESIDENT ENGINEER (AG0571) (CONTRACT)  - DURBAN

RESIDENT ENGINEER (AG0579) (CONTRACT) - EAST LONDON

ASSISTANT RESIDENT ENGINEER (AG0580) (CONTRACT) - EAST LONDON

JUNIOR STRATEGY ANALYST (AG0608) - SUNNINGHILL (JOHANNESBURG)
F

GIBB is an equal opportunity 
employer and looking to hire 
suitably skilled candidates

If you would like to be part of this dynamic environment and meet the 
minimum requirements for these and other exciting roles, please visit 
www.gibb.co.za to apply.JO
B
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Clause 3.1.1 of the By-Laws reads as follows: 
“Every candidate for election to the Council shall be a 

Corporate Member and shall be proposed by a Corporate 

Member and seconded by another Corporate Member.” 

Nominees accepting nomination are required to sign op-

posite their names in the last column of the nomination form. 

Nomination for election to Council must be accompanied by 

a Curriculum Vitae of the nominee not exceeding 75 words. 

Th e CV will accompany the ballot form, and the format of the 

CV is shown in Sections A and B. According to a 2004 Council 

resolution, candidates are requested to also submit a focus 

statement. Please see Section C in this regard.

Section A:  Information concerning the nominee’s contribution to 

the Institution.

Section B:  Information concerning nominee’s career, with special 

reference to civil engineering positions held, etc.

Section C:  A brief statement of what the nominee intends to pro-

mote / achieve / stand for / introduce / contribute, or 

preferred area of interest.

Please Note: Nominations received without 
an attached CV will not be considered.
Closing date: 29 July 2011. Acceptable transmission formats - email, 

fax and ordinary mail. All nominations are treated with due 

respect of confi dentiality.

If more than 10 nominees from Corporate Members are 

received, a ballot will have to be held. If a ballot is to be held, the 

closing date for the ballot will be 31 August 2011. Notice of the 

ballot will be sent out using two formats, i.e.

1  By e-mail to those Corporate Members whose electronic ad-

dress appears on the SAICE database, and

2  By normal surface mail to those members who have not in-

formed SAICE of an e-mail address.

M Pillay

Chief Executive Offi  cer

April 2011

TO ALL CORPORATE MEMBERS
NOMINATIONS FOR ELECTION 
OF COUNCIL FOR 2012

In accordance with Clause 3.3 of the Constitution, the Council has 

elected Offi  ce Bearers for the Institution for 2012 as follows:

President Dr M van Veelen

President-Elect Mr P Kleynhans

Vice-President Mr T McKune

Vice-President Mr S Naicker

Vice-President Mr S Mkhacane

Vice-President Mr M Pautz

In terms of Clause 3.3.4 of the Constitution, the following are ipso 

facto members of the Council for the year 2012:

The immediate Past President Mr SN Makhetha

The two most recent Past 

Presidents

Mr AM Naidu

Prof EP Kearsley

THE SOUTH AFRICAN INSTITUTION OF CIVIL ENGINEERING – Nomination for election 
of Members of Council for the year 2012 in terms of Clause 3.1 of the By-Laws 
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Date Event and CPD 

validation number
Presenters

Contact details

21-22 July Bloemfontein

8-9 September Durban

13-14 October Cape Town

17-18 November Gauteng

Business Finances for 

Built Environment Professionals

SAICEfi n08/00405/11

Wolf Weidemann
Dawn Hermanus

dhermanus@saice.org.za

18-19 July Bloemfontein

5-6 September Durban

10-11 October Cape Town

14-15 November Gauteng

Handling Projects in a 

Consulting Engineer's Practice

SAICEproj08/00404/11

Wolf Weidemann
Dawn Hermanus

dhermanus@saice.org.za

20 June Johannesburg

15 August Bloemfontein

12 September Pietermaritzburg

21 November Johannesburg

Bridge Maintenance

SAICErail09/00495/12
Ed Elton

Dawn Hermanus

dhermanus@saice.org.za

21-22 June Johannesburg

16-17 August Bloemfontein

13-14 September Pietermaritzburg

22-23 November Johannesburg

Basics of Track Engineering

SAICErail09/00496/12
Ed Elton

Dawn Hermanus

dhermanus@saice.org.za

2-3 June East London

20-21 June Polokwane

GCC

SAICEcon10/00706/13
Theuns Eloff 

Dawn Hermanus

dhermanus@saice.org.za

Cheryl-lee Williams

Cheryl-lee@saice.org.za

2 August Gauteng

20 September East London

Reinforced Concrete Design to SANS 10100-1

SAICEstr09/00432/11
Greg Parrott

Cheryl-lee Williams

Cheryl-lee@saice.org.za

3 August Gauteng

21 September East London

Structural Steel Design Code to SANS 10162:1-2005

SAICEstr09/00513/12
Greg Parrott

Cheryl-lee Williams

Cheryl-lee@saice.org.za

20-21 June Cape Town

14-15 July East London

26-27 September Bloemfontein

17-18 October Durban

Network Analysis & Introduction to Surge Analysis

SAICEwat10/00804/13
Prof Fanie van Vuuren

Cheryl-lee Williams

Cheryl-lee@saice.org.za

25-26 July Midrand
Technical Report Writing

SAICEbus09/00427/12
Les Wiggel

Cheryl-lee Williams

cheryl-lee@saice.org.za

For more information on courses, venues and course outlines please visit http://www.civils.org.za/courses.html
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Effective, safe and affordable 
water storage for Africa

Effective, safe and affordable 
water storage for Africa

R U R A L  S C H E M E S

0860 482 657
info@galaxyafrica.com
www.galaxyafrica.com

C O M M E R C I A L /  M I N I N G F I R E  P R OT E C T I O N B U L K  S TO R A G E

One reservoir...
endless applications!






