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Introduction

‘Incredible, amazing and unbelievable’ are 
words that come to mind on finding myself 
Chairman. After only three years since my 
election to the ICE Glasgow and West of 
Scotland committee, it is a great honour to 
become Chair of this branch, with its great 
civil engineering history and tradition.

Past addresses vary in their approach: some 
concentrate on the ICE itself or detailed 
aspects of engineering and research, others 
on particular projects or how political and 
historical aspects have influenced their work 
or role. Often they cover how they became 
civil engineers. 

These varied approaches demonstrate the 
flexibility us engineers have in undertaking 
our work and finding solutions to the 
myriad of problems and challenges we 
face. Flexibility, together with integrity, the 
ability to communicate, sound engineering 
knowledge and a good dose of common 
sense are, in my view, the best tools in the 
box. 

We can all learn from each other all the 
time – you don’t have to be young to learn, 
although it probably helps! 

As Transport Scotland’s Supervising Civil 
Engineer, I’m more aware than most of the 
need for good training but I can see that it is 
good for all, at every stage of one’s career. 

I hope you will learn something from this 
address and, with this in mind, its theme is 
‘Keep learning, keep improving.’ 

For engineers, and particularly aspiring 
engineers, the nine ICE training attributes 

constitute the backbone of all we do. 
Sometimes, we concentrate or specialise on 
a particular attribute but we should all take 
cognisance of the full range:

So, my address will highlight key challenges
faced during my career and share some of
the valuable ‘nuggets’ of knowledge gained.
I call these ‘Lessons Learnt’ – LL.

The Early Years

My interest in civil engineering developed 
at a relatively early age. Lego, Meccano and 
train sets all played their part. Most of my 
childhood was spent in Chelmsford, Essex 
and, as a product of Sixties’ London, I was 
able to see the great infrastructure changes 
across the capital during the Seventies. 
We often visited extended family in and 
around London, involving journeys along the 
various transport arteries which were largely 
unreliable, unpredictable and frustrating. 

These were the days when much was 
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promised in terms of expanding and 
improving the road network not just in 
London but across the UK. Indeed, some 
signs	were	there:	the	elevated	M4	at	
Chiswick, the Brent Cross Flyover and Staples 
Corner Interchange on the North Circular 
Road,	the	M11	and	extension	of	the	M1,	the	
Blackwall tunnel and its approaches. Little 
did I know at that time that similar plans 
were proposed and, in some cases, being 
progressed for upgrading Glasgow’s road 
network!

I made further forays around the UK road 
network with my father for whom Glasgow 
was	one	of	his	key	destinations.	During	the	
summer holidays, I would often accompany 
him. I would take in the motorway and 
trunk road network and their various ‘under 
construction’ sections. 

And so my interest in civil engineering was 
born and, for me, it was an easy decision to 
make it my future career. 

LL – Encourage people at every 
opportunity and at any age!

Education and Early Experience

In the early Eighties, I made my way to 
Nottingham University and, as a student, 
I was fortunate enough to gain some 
valuable	site	experience	on	a	7km-long,	
2.54m	diameter	water	tunnel	at	Iver,	close	to	
Heathrow Airport. I spent three months with 
the engineer, Binnie and Partners, and then 
four months with the contractor, Thyssen 
UK. 

I acquired a thorough understanding of 
tunnel and shaft construction techniques 
and logistics and undertook site testing of 
materials. I also monitored progress, set 
out and checked the tunnel alignment and 
shaft positions, monitored the geological 
strata and any water ingress and learnt how 
to write daily reports, briefing my superiors 
accordingly. 

The site also had its fair share of problems: 
deteriorating ground conditions meant that 
pressurised air and then ground freezing 
techniques had to be deployed.

Even though I was a student, this experience 
provided me with a good degree of 
responsibility, giving me robust, practical 
knowledge. 

I would thoroughly recommend work 
experience before or during university – it 
provides ideal experience and insight which 
you simply don’t get from the theory. 

LL – get practical experience as early as 
you can.

Time to Begin – Design and 
Planning (1985-1989)

In	1985,	I	started	my	career	in	civil	
engineering with consultants Brian 

Colquhoun	and	Partners	(BCP).	The	company	
later	became	Thorburn	Colquhoun	then	URS	
and are now Aecom – such is the way of the 
world! I was assigned to BCP’s Bedford office 
which	had	around	50	staff	and	was	the	firm’s	
centre for highway design.

At that time, the work was dominated by 
the	M1-A1	link	road	(the	A14),	a	45-mile	
long,	dual	two-lane	all-purpose	road	which	
was	to	incorporate	a	mix	of	at-grade	and	
grade separated junctions. The road was 
to form a new strategic link between the 
Midlands and the East coast ports, with the 
new	construction	beginning	at	the	M1/M6	
junction at Catthorpe, Leicestershire and 
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running due east through Northamptonshire 
to	link	into	the	then	A604	at	Huntingdon,	18	
miles north of Cambridge. 

Although the route had successfully been 
subject to the then longest public inquiry 
ever held in the UK of nearly one year, 
there was still much to do in terms of 
further design development to lead into the 
procurement and construction stages. Not 
only did objections continue – in particular 
in the Naseby area where an articulate but 
eventually unsuccessful campaign culminated 
in a high court challenge to move the route 
away	from	the	1645	Civil	War	battlefield	–	
but considerable engineering challenges also 
presented themselves. These resulted from 
continual updates and changes to design 
standards, specifications, traffic projections 
and economic analysis tools.

This road was to be my life for the next seven 
years or so!

With a push to start construction as early 
as possible, the office was extremely busy. I 
was able to gain a wide range of experience 
very quickly. I soon became very familiar with 
the	Design	Manual	for	Roads	and	Bridges,	
Specification for Highway Works and the 
plethora	of	road	design-related	engineering	
disciplines with my responsibility sitting 
with the design and development of various 
sections of the route.

My	remit	included	route/alignment	selection,	
preliminary and detailed design of junctions, 
interchanges and associated roads, 
determination of relaxations and departures 
from standards, traffic capacity assessments, 
computer modelling, pavement, drainage 

and earthworks design, specification of 
environmental mitigation features, cost 
benefit analysis and statutory orders. My ICE 
training had certainly begun in earnest with 
the added challenge of writing quarterly 
reports	and	gaining	CPD.	

LL – don’t fall behind in your training 
and grab every opportunity to learn.

For	the	Contract	5s	Kettering	Southern	
Bypass	(KSBP)	section,	the	proposed	
scheme taken to public inquiry included 
dual	two-lane	carriageways	with	four	at-
grade	roundabout	junctions	(the	A6	North	
Interchange featuring heavily in my design 
submission	for	the	ICE	Professional	Exam).	

Revisions	to	the	predicted	traffic	flows	and	
subsequent modelling and analysis indicated 
that these proposals would not provide 
sufficient capacity and lead to extensive 
traffic delays, thus grade separation was to 
be considered. 

With the draft road orders already being in 
the	public	domain	the	re-design	I	undertook	
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sought	to	minimise	additional	land-take.	
Following public exhibitions and extensive 
stakeholder consultation, the revised scheme 
and road orders were adopted without 
objection. Valuable time was saved, with the 
new proposals being rapidly progressed to 
detailed design and incorporated into the 
contract documents. 

LL – thorough consultation pays 
dividends.

One of the more curious junctions I was 
responsible for was Catthorpe Interchange, 
the	key	junction	with	the	M1	and	M6	
Motorways, at the link road’s western end. 

The junction was to consist of a modified 
dumbbell using existing bridges and local 
roads with four new slip roads to access both 
motorways – a cheap and nasty solution if 
ever there was one! 

However, it was deemed that there was 
insufficient	time	(and	money)	available	
to modify this layout so, with one arm 
effectively tied behind my back, I designed 
what is now regarded as one of the worst 
junctions in the UK! I did, however, make 
best use of the land available to maximise 
traffic capacity and overcame the challenge 
of	designing	one	of	the	M6	slip	roads	across	
a former waste disposal site. 

LL – accept client decisions but inform 
them of the consequences.

Most	of	the	A14	was	eventually	built	
with grade separated junctions, with the 
exception of one length between Thrapston 

and	Brampton	(Contracts	7	&	8).	The	road	
fully	opened	in	July	1994	and	has	become	a	
victim of its own success. 

Upgrades are currently underway to widen 
KSBP	to	dual	three	lanes	(£42m)	and	to	fully	
grade separate Catthorpe Interchange at 
a	cost	of	£191m,	more	than	fifty	times	its	
original contract value!

Site Experience – 1989 to 1992

In	1989,	I	was	assigned	to	the	first	of	ten	
M1-A1	contracts	–	the	11km,	£26	million	
Contract	6	–	Kettering	to	Thrapston.	This	
was	a	traditional	ICE	5th	edition	contract	and	
many will remember the adversarial ‘them 
and us’ culture which was prevalent at the 
time.

A6 North Interchange schematic

Contract 1 Catthorpe Interchange plan view 
and western roundabout



Although my main duties were as part of 
the team supervising the western section 
of	the	contract	which	included	the	A510	
Interchange, I was also involved in handling 
early stages of the largest structure on 
the	M1-A1:	the	300m,	8-span	Thrapston	
Viaduct. This bridge, along with a wide 
variety of others, gave me excellent structural 
experience. 

The geology of the site was generally 
comprised of Lias clays and mudstone 
together with Northamptonshire sands 
containing ironstone. At Cranford, the 
contractor was required to excavate 
disused	ironstone	mine	workings	some	20	
metres below ground level to avoid risk of 

subsidence, creating an enormous pit rather 
than using alternative techniques such as 
grouting. I doubt if this would have been 
the approach adopted today and provides a 
reminder that risk is best placed with those 
capable of managing it. 

LL – apportion risk to the appropriate 
party at the right time. 

Also at Cranford, the road traversed a refuse 
pit containing cattle carcases potentially 
infected by anthrax. This had to be dug 
out, lined and separately drained to avoid 
pollution and was undertaken under strict, 
controlled working conditions. 

LL – identify and act on health and 
safety issues competently and 
timeously.

This contract also taught me that it’s usually 
better to make a decision even if it’s not 
necessarily the right decision. For example, 
unforeseen ground conditions meant 
redirecting the contractor and his huge 
fleet of scrapers to work in areas outside of 
the programme sequence in order to avoid 
stationary plant and subsequent delay claims. 

LL – maintain controlled methods of 
work, particularly given the potential 
implications on safe working methods. 

On this contract, given the engineer’s 
’designer’ role, variations were inevitably 
required but had to be made timeously as 
any prevarication usually led to delay, extra 
cost or a claim. 

LL – make timeous decisions supported 
by robust, well-researched facts. 

During	my	time	on	Contract	6,	I	learned	so	
much as a graduate engineer regarding the 
practicalities of civil engineering and I also 
passed the first stage of becoming chartered, 
known	then	as	‘PE1’.

As	Contract	6	progressed	to	completion,	

two months ahead of programme, I was 
re-assigned	to	Contract	5s	KSBP	(£31m)	
which gave me an opportunity to see how 
the design work I had previously undertaken 
would translate into reality. 

LL – follow a project through from 
inception to completion to learn what 
went well and what didn’t. 

My	move	to	Contract	5s	gave	me	greater	
responsibility with promotion to Section 
Engineer.	However,	with	the	other	M1-A1	
contracts progressing to site, resources 
became somewhat stretched. As a result, 
for most of the contract’s duration, I was the 
only Section Engineer, managing a team of 
graduates and Inspectors of Works across 
the contract. It was hard work but also great 
experience in learning how to prioritise tasks 
and get the best out of a team. 

LL – leadership can be challenging but 
rewarding. 
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My design appeared to translate well into 
reality, with relatively few changes being 
required above ground. Additionally, 
my knowledge of reinforced concrete 
bridges, flexible surfacing, river diversion 
and drainage works, earthworks including 
reinforced slopes and walls, service diversions 
and traffic management increased markedly.

Safety standards were good – not to today’s 
standards – but sufficient to protect the 
workforce and public. This was particularly 
evident with the extensive temporary works 
and methods employed to safely construct 
12m	deep	cut-off	drains,	required	to	ensure	

slope stability by intercepting water at the 
Northamptonshire	sand/Lias	clay	interface.	

LL – Health and Safety is paramount.

Again,	the	ICE	5th	Edition	contract	conditions	
applied and although contract relationships 
were	reasonable,	as	for	Contract	6,	cost	
control was particularly difficult. Variations 
were required to resolve numerous 
issues, ranging from unexpected ground 
conditions to errors in the topographic 
survey necessitating drainage and alignment 
changes. 

LL – investigate, check and plan 
thoroughly before specifying or starting 
works. 

In terms of commercial aspects, I learned that 
it was crucial to read and understand the 
contract to:

•	 be	able	to	write	clearly	in	terms	of	
correspondence, variation orders etc

•	 keep	good	records	regarding	progress,	
weather conditions and plant, labour and 
materials

•	 enter	dialogue	at	an	early	stage	to	avert	
or resolve issues before they develop 
further. 

LL – read the contract and avoid 
ambiguity when putting pen to paper. 

KSBP,	like	Contract	6,	was	successfully	
completed ahead of time. However, both 
contracts suffered from substantial cost 
overruns, with much time and effort put into 

resolving the contractual issues and pacifying 
an unhappy client! 

LL – price certainty is essential with 
contract type and its management 
being key to achieving this.

I stayed on site to resolve claims, supervise 
remedial	works	and	to	produce	the	as-built	
drawings – a big task without the advantages 
of	CAD!	

LL – update drawings on a regular basis 
to ensure accurate records at handover.

KSBP clearly demonstrated the benefits of 
working through the planning, design and 
construction phases of a project because 
it allowed me to see the practicalities, 
successes and shortcomings of my efforts! 

LL – learn from your mistakes – we all 
make them!

Finally,	in	1992,	I	became	a	chartered	
member	of	the	ICE	by	passing	the	PE2	exam.	

LL – ensure you get good experience and 
don’t be afraid to ask your managers for 
variety.
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Return to Design and Planning – 
1993 to 1996

A great deal had happened whilst I was away 
on site, both in terms of the work scope and 
office	practice.	Use	of	CAD	was	becoming	
much more prevalent plus engineering 
staff were more inclined to use their own 
computer rather than give work to a typist. 
Understanding the intricacies and limitations 
of new technology combined with careful 
staff management became essential for 
efficient working. 

LL – embrace new technology and 
methods: you will be left behind if you 
don’t! 

This period gave me increased responsibility 
and greater interaction with the client, 
usually the Highways Agency. 

Three major projects kept me busy:

A428 Norse Road Link (value	£11m)	–	
this was a subset of the Bedford Southern 
Bypass. It had originally been included as a 
link to the east of the town but had been 
rejected at the public inquiry, mainly because 
it severed a private airfield. 

The revised scheme avoided the airfield but 
was more costly as it traversed a river and 
associated	flood	plain,	necessitating	a	290m	
viaduct and numerous flood relief culverts. 

Ultimately, the link was never built and an 
inferior connection was made via a junction 
much further to the east. This remains the 
only major project I’ve worked on that will 
never be built!

A6/A428 Bedford Western Bypass	(value	

£30m)	–	this	was	a	further	development	
of the overall Bedford bypasses strategy, 
originally proposed as an urban route 
through the town which was rejected on 
environmental grounds. 

With Bedford’s Southern Bypass progressing 
to construction, attention returned to the 
Western Bypass and I was responsible for 
route option development and analysis. 

Although I left this project after preliminary 
design, all elements have largely been 
completed, facilitating a huge new residential 
development in western Bedford. 

A14 Thrapston – Brampton (Contract 7 
and 8) Grade Separation	(value	£25m)	–	
following	the	successful	opening	of	the	A14	
in	1994,	much	heavier	traffic	flows	than	
anticipated were realised. Thus, on the back 
of operational and safety concerns regarding 
the	mainly	at-grade	junctions	within	this	
section,	I	returned	to	the	A14,	assessing	
potential solutions and recommending grade 
separation with closure of all central reserve 
gaps.

My work also involved a variety of other road 
related assessments and studies.

For Leeds City Council, I undertook a value 
engineering	audit	on	their	proposed	£36m	
Inner	Ring	Road	stages	6	&	7.	Cost-saving	
amendments and innovations included 
using weathering steel rather than glued 
segmental concrete for viaducts to ease 
construction and maintenance and 
simplifying the various complex gyratory 
junctions. This scheme was completed 
in	2008,	adopting	a	number	of	these	
suggestions. 

Immediately	east	of	the	M1-A1,	on	the	
chronically	congested	13	km	length	of	A14	
between Cambridge and Huntingdon, I 
undertook a ‘Congestion and Accident 
Study’, identifying options for safety and 
operational improvements. 

Measures successfully implemented included 
speed cameras, CCTV monitoring, enhanced 
laybys,	signing	and	marking	and	anti-skid	
surfacing.	However,	this	was	merely	a	stop-
gap	solution	to	a	much-used	and	publicised	
section of road which is now planned to be 
upgraded	as	part	of	a	£1.5bn	scheme.

There was always plenty of work to do and 
it was also very varied – something which is 
essential in expanding your knowledge and 
understanding. 

LL – variety of work aids learning and 
gaining knowledge.

Becoming a Client – the Scottish 
Office & Construction Branch – 
1996-2003

Keen to do something different, I jumped at 
the chance to go on secondment to work for 
the Scottish Office in Edinburgh in the road 
construction branch. 

I found myself responsible for a number of 
major road schemes, all at various stages 
of procurement, under construction or in 
maintenance.	Design	and	build	was	the	
name	of	the	game,	still	using	the	ICE	5th	
Edition but heavily modified to place risk with 
the most appropriate party. A big change 
to what I had been used to and it generally 
worked extremely well.

My role involved managing the preparation 
of contract documents, overseeing the 
contractor selection and tendering process, 
monitoring	progress,	team-building,	quality	
control and safety, consulting and dealing 
with the public and stakeholders, resolving 
claims and controlling scheme expenditure. It 
was a big step up for me with much greater 
responsibility and interaction with numerous 
consultants and contractors. 

Interestingly, I found that often the 
consultant who had been acting on my 
behalf as engineer would, a year later, 
become the contractor’s designer and be 
sitting at the opposite side of the table. 
But this was positive as it promoted good 
understanding of the contract and helped 
towards	the	partnering	and	team-building	
ethos which plays so much of a role in 
construction branch and elsewhere.

The schemes varied – small, medium and 
large, rural and urban, new build and major 
maintenance – as did the challenges, both 
technical and logistical. The following detail 
some of the highlights:

The M77 Ayr Road Route through the 
south	west	of	Glasgow	–	a	£53m	semi-urban	
motorway scheme which had been subject 
to concentrated protestor action. 
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This scheme, the first phase of the upgrading 
of the A77 to motorway between Glasgow 
and	Ayr,	was	the	largest	Design	and	
Construct	Roads	Contract	in	Britain	at	the	
time. 

It showed that design and build could work 
but that it was essential to monitor the 
construction process. This ensured that 
you got what you paid for as snagging and 
remedials took years to complete. It also 
showed that ‘before and after’ monitoring is 
essential to check that the design translates 
successfully into operation. 

For example, shortly after opening in 
December	1996,	it	became	apparent	that	
the signalised junctions produced platoons 
of traffic which struggled to merge onto 
the main carriageway, severely affecting 
operation and safety. Extensive remodelling 
of the merges was required. Additionally, 
noise barriers and bunding at the northern 
end had to be substantially extended to 
properly mitigate traffic noise. 

M8/M9 Newbridge Interchange – a 
£7.4m	grade	separation	of	the	heavily	

congested	roundabout	where	the	M8	used	
to	meet	the	M9.	This	was	a	successful	project	
which demonstrated: 

•	 due	diligence	by	all	parties	at	tender	
stage is essential to ensure a fully 
compliant scheme. Here, the challenge 
was to provide a design within the land 
made available with no additional land 
being purchased

•	 that	traffic	delays	during	construction	
could be significantly reduced by 
specifying the use of traffic modelling 
tools, variable message signs and lane 
occupation charges

•	 partnering	could	work	highly	effectively	
in resolving issues – this contract was 
the first time all parties signed a project 
charter	engendering	team	spirit	and	co-
operation 

•	 innovation	could	provide	value	for	money	
and save time – for example, using a 
temporary service bridge and top down 
construction techniques

•	 the	technical	challenges	of	building	in	
a flight path – tight vertical geometry 
necessitating reduced speed limits and a 
pumping	station,	plus	anti-bird	grass!

•	 adequate	supervision	of	the	works	
is essential to ensure the employer’s 
requirements are met – in this case, 
lack of cover to steelwork on structures 
required extensive remedial works.

M90/A92 Halbeath Interchange – 
provision of free flowing links for the 
A92’s	connection	to	the	M90	and	a	grade	
separated junction at Crossgates. This project 
was notable for its good partnering ethos, 
the technical challenge of designing a major 
merge	where	the	downstream	M90	was	only	
two lanes, constructing a heavily skewed 
bridge over a live motorway and substantial 
mining consolidation works. 

A720 Dreghorn to Lothianburn Major 
Maintenance	–	a	much-needed	£5m	
reconstruction	of	this	life-expired	section	of	
the heavily trafficked City Bypass, but with 
a difference. New thinking – adding hard 
shoulders	to	maintain	two-lane	operation	
in both directions during construction 
and provide enhanced operation post 
completion, specifying central reserve 
vertical concrete barrier and slot drains 
to minimise the new road cross section 
and avoid land take, using a new quieter 
surfacing	–	all	in	a	14-week	period	late	in	the	
year for budgetary purposes. 
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Technically, the scheme was very successful 
but it was recognised that the mobilisation 
and construction periods need to be realistic. 
Sadly, a clerk of works lost his life stepping 
back through a line of cones into a live traffic 
lane and this strongly reinforced the need to 
be vigilant at all times in terms of safety.

A86 Aberarder – a scheme entirely within 
the Creag Meagaidh National Nature 
Reserve,	rapidly	progressed	to	form	a	£2.3m	
bypass	around	a	number	of	deep-seated	
failures within the road alongside Loch 
Laggan. 

It demonstrated the need to embrace key 
stakeholders	within	the	project	(in	this	case	
Scottish	Natural	Heritage)	to	ensure	its	
successful completion. Natural regeneration 
of the vegetation within the road corridor 
was essential and, given the difficult terrain, 
has been very successfully realised. 

A1 Spott Road to Oswald Dean	–	a	£3m	
dualling of one of a series of sections on 
the	A1	east	of	Edinburgh.	This	project	was	
notable for the issues around planning and 
co-ordinating	a	series	of	contracts	and	the	
problems that can occur if one falls behind 
programme. Here, delays to dualling of the 
adjacent section resulted in major changes 
to	Spott	Road	Roundabout	to	comply	with	
design standards.

A82 Basecamp Rail Bridge Replacement 
–	a	£2m	scheme	in	Fort	William	to	replace	
the	life-expired	structure.	The	contract	
demonstrated that good planning is essential 
to minimise disruption to road and rail 
services, especially when working in close 
proximity to an existing rail structure. In 

terms of value for money, maintaining major 
services in the existing bridge proved a cost 
effective measure.

A7 Hawick Traffic Relief Scheme	–	a	£4m	
urban project which, by upgrading existing 
streets and junctions, formed a bypass to 
remove the traffic from the busy high street. 
The scheme by its very nature required 
extensive service and traffic diversions, 
controls on noise and working hours and 
good communication with the public. This 
contract	showed	how,	with	good	co-
operation, planning and engineering, that 
major changes could be implemented in an 
urban environment with minimal disruption. 

A90 Inchmichael Interchange the third of 
several	junctions	along	the	30,000	vehicles	
per	day	A90	Perth	–	Dundee	to	be	grade	
separated for safety and operational reasons. 
This	£5m	contract	was	notable	for	the	open	
aspect of the bridge design and the complex 
loop geometry including a right turning lane, 
a feature not readily addressed by design 
standards.

A68 Soutra WS2+1 Overtaking Scheme 
– the first such scheme in Scotland and one 
of the first in the UK, providing dedicated 
overtaking opportunities by alternating 
lengths of two lanes in one direction with 
one in the other. This project demonstrated 
that, for appropriate traffic flow levels, a 
road	cross-section	between	that	of	standard	
single and dual carriageways could be 
effective, safe and offer value for money.

A830 Arisaig to Kinsadel	–	the	£11m	
upgrading of 7km of single track road to 
two-way	standard	on	the	‘Road	to	the	
Isles’.	The	first	‘Fitting	Roads’	scheme	it	
was carefully aligned to fit sensitively into 
the landscape. Work started following the 
foot and mouth outbreak, necessitating 
additional	on-site	precautions:

•	 The	contract	afforded	good	opportunities	
for sustainable construction, primarily 
the	reuse	of	site-won	aggregates	for	
earthworks	and	sub-base	but	also	for	the	
concrete and blacktop via use of portable 
batching plants. 

•	 Aesthetics	were	carefully	specified	to	
ensure ‘natural’ rock cuts, with extra 
land being procured to help blend 
the earthworks into the surrounding 
landscape and to aid its return to 
agricultural use. 
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A82 Basecamp new and old bridges

A68 Soutra

Hawick - new Waverley Bridge

The Road to the Isles



•	 The	village	section	was	sensitively	
specified and constructed to ensure that 
the traffic calming islands, stone walling 
and kerbing, lighting, textured surfaces, 
bunding and footpaths were considered 
as a whole entity. 

The contract started the trend of expanding 
the scope of the design checker who, up to 
this time, had only been required to provide 
an independent check of structures – here 
he was also responsible for all geotechnical 
aspects. This provided the employer with a 
greater degree of confidence in the design, 
but at a higher cost. Meanwhile, for the 
contractor,	further	certification	and	co-
ordination was necessary. A good partnering 
contract, it won a Saltire Award.

A8 Baillieston to Newhouse Major 
Maintenance	–	a	£23m	scheme	to	
rehabilitate	9km	of	the	existing	road	
following its postponement six years earlier. 
Learning	from	my	experiences	on	the	A720,	
temporary steel barriers were specified for 
delineation of traffic management, proving 
highly effective in enhancing safety. 

Again, the works included adding hard 
shoulders to keep traffic moving during 
construction, plus speed cameras to enforce 
a	temporary	40mph	limit.	The	cameras	
worked highly effectively, smoothing the 
traffic flow in a similar manner to current day 
Intelligent Transport Systems. 

A novel arrangement of vertical concrete 
barrier was incorporated to include lighting 
columns and thus minimise the road cross 
section and roadside clutter, avoiding 
expensive relocation of utilities and saving 
several £millions. The contract also won a 
Saltire Award.

A78 Ardrossan Saltcoats and Stevenston 
Bypass	–	a	£26m,	7km-long	scheme	to	
relieve the ‘Three Towns’ from chronic 
congestion and environmental problems. 

The bypass consists of at grade roundabout 
junctions and apart from one link is dual 
carriageway. 

This scheme demonstrated that timely 
co-operation	between	client	bodies	and	
stakeholders is essential. In this case, the 
Montfode	Rail	Bridge	had	to	be	split	from	the	
main contract due to lack of progress with 
the necessary bridge agreement. 

Fortunately, when tendered a number of 
months later, the winning contractor was 
co-operative,	met	deadlines	and	ensured	that	
the bridge was completed at the same time 
as the overall bypass. 

A80 Auchenkilns Junction	–	a	£22m	
grade separation to relieve the existing at 
grade roundabout which severely disrupted 
the	60,000+	daily	traffic	flow.	It	formed	
an	advanced	works	element	of	the	(now	
complete)	upgrade	of	the	A80	to	motorway.	

It	had	to	accommodate	the	future	M80	being	
built	as	either	a	dual	2	or	3	lane	motorway	
(the	bridge	being	built	for	the	latter),	and	
very poor ground conditions in and around 
the junction area. The earthworks proved to 
be highly problematic during construction 
with movement of the piled foundations 

resulting in extensive temporary traffic 
diversions and major remedials. 

These examples provide a flavour of the 
issues I experienced. What was really 
interesting about these projects were the 
people and the attitudes employed. 

On most contracts a positive atmosphere 
prevailed – problems were shared and 
constructively resolved, with the focus on 
producing a quality, safe, on time, on budget 
product. Other contracts were certainly 
less like this! It was also apparent that small 
schemes could often be more problematic 
and take longer than bigger ones. 

LLs – ‘the devil is in the detail’ and 
‘always expect the unexpected’!

Over the seven years in construction branch, 
it was noticeable how the workload varied 
for consultants and contractors alike with 
ever changing politics and finances. 

This inevitably introduced pressures for 
all, often manifesting itself in fluctuating 
tender lists and bid prices. The need for a 
more consistent approach to building and 
maintaining our infrastructure was readily 
apparent, although the design and build type 
of contract clearly showed that a much more 
reliable outturn cost could be achieved.

In	1999,	half-way	through	my	period	in	
construction branch and having married 
Julie	(who	worked	in	road	standards	branch)	
the year previously, a recruitment campaign 
for civil engineers was launched. With my 
secondment	(which	had	been	extended	
several	times)	again	up	for	renewal,	I	decided	
to jump ship and stay in Edinburgh.
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A78 northern extent of Bypass including 
Montfode Rail Bridge

A80 Auchenkilns Junction now part of the M80

A8 Maintenance under construction



Road Network Management – 
2003- 2006

Although I really enjoyed working in 
construction branch, I began to think that 
a change in direction would be desirable 
to enhance opportunities for career 
development. 

After discussion with John Howison, the 
then	Chief	Road	Engineer,	a	job	swap	was	
arranged	with	Graham	Edmond	(our	current	
junior	vice	chairman)	who	was	also	thinking	
along the same lines. And what a good idea 
it was!

I became responsible for maintaining various 
trunk roads within the North East Scotland 
Trunk	Road	Unit	(A9	Dunblane	to	Perth,	
A985,	A92	Fife	and	M90).	Overseeing	the	
work of the trunk road operating company 
BEAR	Scotland	in	conjunction	with	the	
separately appointed Performance Audit 
Group	(PAG),	I	managed	road	maintenance	
and improvement schemes, prioritised, 
programmed and arranged finance for all 

works, initiating and implementing route 
action studies and undertaking stakeholder 
liaison.

I quickly found that there was a tremendous 
amount of work to do in network 
management but there was one major 
problem – there was very little money. 

Over the next three years, I learned to make 
the most of the resources that were allocated 
and to lobby for more. The programming 
of works was a key issue – getting works 
packages into a state of readiness so they 
could be taken ‘off the shelf’ and rapidly 
implemented – was key to spending any 
additional budget.

LL – planning and budgeting are key to 
effective delivery.

The work type and volume varied greatly. 
The myriad of small works and issues 
included litter removal, pothole repairs and 
patching works, gully cleaning and drainage 
remedials, lighting and sign replacement. 

Larger works comprised road reconstruction 
and improvement schemes including the 
£2.3m	A9	Blackford	maintenance,	£1.2m	
A92	New	Inn	improvements	and	£5m	A90	
Hatton Bends realignment. 

Third party claims, often related to 
sufficiency	of	winter	maintenance/gritting	
were also a necessary part of the role and 
often	time-consuming.	I	also	oversaw	the	
liaison with developers, particularly in respect 
of proposed housing developments and the 
potential impact they would have on the 
trunk road. 
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My design experience helped to influence 
and	shape	route	action	plans	for	the	A9,	
A92	and	A985	and	for	prioritising	and	
implementing their recommendations to 
improve safety and operation. 

Quick wins were new road signs, markings, 
anti-skid	surfacing	on	bends.	Medium	and	
longer term actions included new road 
alignments, laybys and junction upgrades. 

In particular, I promoted the use of modern 
technology	such	as	vehicle-activated	speed	
and warning signs which generally proved 
highly effective. 

Additionally,	I	managed	the	A9	Perth	
to Stirling Junction Improvement study 

which has culminated in it being taken 
forward	as	part	of	the	much	publicised	A9	
Improvements Project.

In order to keep control of all these various 
activities,	it	was	(and	still	is)	essential	to	stay	
organised and to ensure the right task is 
undertaken by the right person. I was often 
able to delegate work to other staff in the 
branch or to assign work to the Operating 
Company or PAG to manage on my behalf. 
Good working relationships were quickly 
established and this proved highly effective 
in delivering the various works and ability to 
spend any additional money at short notice. 

I often questioned the way of working and 
design strategy which appeared to have 
become ingrained in the Unit. For example, 
on	narrower	roads	HGVs	continually	over-
ran the drainage gullies. This caused them 
to collapse and require costly and disruptive 
maintenance. Instead of the standard 
practice of directly replacing them during 
pavement reconstruction schemes, I took 
the opportunity to offset the gullies, use 
kerb drains or convert to ‘over the edge’ 
filter drains to improve resilience and save on 
whole life costs. 

LL – don’t keep making the same 
mistakes; challenge what appears to be 
standard practice. 

In	August	2004,	after	a	period	of	extensive	
rainfall, several landslides occurred on the 
trunk	road	network.	The	A9,	A83	and	A85	
were all affected by the severe weather 
which caused major traffic delays but, 
fortunately,	no-one	was	injured.	Extensive	
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A9 Forteviot anti-skid surfacing

A985 Limekilns vehicle activated sign



clearing and 
remedial 
operations 
were required 
to	re-open	
and make 
safe the roads 
concerned. 

In response 
to these 
events, I was 
appointed 
as Project 
Manager for 
two studies: 

A Landslides 
Study where I was first tasked to consider 
how side slopes adjacent to roads could be 
assessed in detail; to identify possible high 
risk areas on the trunk road network and to 
consider likely mitigation and management 
measures. 

This was followed by a much more complex 
second stage which involved a detailed 
review of the road network to identify 
locations of greatest risk and recommend 
mitigation	measures	and/or	risk	management	
strategies for each location.

The Study involved some highly innovative 
pioneering work. In particular, the 
considerable resources and computing 
power of the British Geological Survey in 
Nottingham was used to identify and then 
rank the landslide risk areas. 

Following detailed analysis and checking of 
the data, the first detailed map of high risk 
landslide areas in Scotland was produced. 
Mitigation measures were suggested and 

subsequently implemented to manage these 
including	wig-wag	warning	signs,	debris	
catch fences and alternative road alignments. 
As everyone knows, landslide management 
in Scotland is now a very big issue.

A Climate Change Study saw me 
responsible for assessing the wider 
implications of how potential future trends 
in weather patterns may affect the road 
network in Scotland. 

This study was largely a desktop analysis 
to determine the detailed implications on 
the operation and management of the 
road network. It considered all elements 
of weather including temperature, rainfall, 
snowfall, wind and the formation of ice and 
frost.

For this study, experts from the Met Office 
and UK climate impacts programme provided 
key information to support future predicted 
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weather scenarios which were translated 
into potential engineering impacts. The 
adaptation of these was carefully considered 
and adopted in some cases, such as the need 
to increase road drainage capacity to cater 
for more intense storms. 

Initial study reports had to be delivered in 
a very short timescale to inform Scottish 
Government ministers. I therefore assembled 
a team of experts to gather all the relevant 
information and use their expertise. 

The study reports have provided a highly 
relevant set of research data which has 
proved to be of international interest. 
Recently,	a	landslides	paper,	written	by	
lead	contributors	Mike	Winter	(TRL),	Forbes	
Macgregor	(advisor	to	Transport	Scotland)	
and myself, won the Crampton Prize for best 
ICE	geotechnical	paper	of	2013.	

LL – don’t be afraid to engage specialists 
but make sure they are well managed!

A further study with a different focus 
was assigned to me – an investigation 
into the possible adoption of sponsorship 
on Scottish trunk roads. Issues included 
potential revenue generation, types of 
sponsorship and procurement of sponsors. 
Ultimately, it was agreed that sponsorship 
would not represent value for money and be 
unacceptable on road safety and aesthetic 
grounds. 

LL – some innovations can prove to be a 
step too far.

After	three	great	years	in	Road	Network	
Management, I was suddenly presented with 
a new opportunity …

A85 Glen Ogle – 
northern debris flow

A85 Glen Ogle – airlifting occupants from 
20 trapped vehicles The Forth Replacement Crossing Project - the Queensferry Crossing under construction



Transport Scotland and the Big 
Bridge – 2006 to present

Following the decision by Scottish 
Government to create an agency for 
road and rail improvements and road 
maintenance, Transport Scotland was formed 
in	Glasgow.	Relocation	was	the	best	option	
to avoid a lengthy commute and so Julie and 
I moved to Milngavie with our two young 
boys.

This change coincided perfectly with a huge 
new opportunity which I took up with great 
excitement – becoming Project Manager for 
the	Forth	Replacement	Crossing	(FRC).	Nine	
years have subsequently passed working 
on this, ‘the biggest project in Scotland in a 
generation’ and it’s been a real pleasure to 
have	been	in	this	role	from	day	one!	FRC	has	
come a long way in a very short time and I 
can’t begin to cover all aspects of the project 
in this address.

A brief history

In	early	2006,	news	of	the	Forth	Estuary	
Transport Authority’s cable inspections 

which revealed corrosion in the cables of the 
Forth	Road	Bridge	began	to	set	off	alarm	
bells. 

Initially,	I	managed	the	Forth	Replacement	
Crossing Study, commissioned by Scottish 
Ministers, to determine the scope, form and 
function of a possible replacement crossing. 
After	18	months	of	hard	graft,	the	study	
was	completed.	Sixty-five	options	across	
five crossing corridors were assessed, with 
a cable stayed bridge located to the west of 
the existing being the best option. Following 
extensive stakeholder engagement, the 
decision to proceed with this option 
at	an	estimated	cost	of	£3.2	to	£4.2bn	
was announced by Scottish Ministers in 
December	2007.

I assembled a team to take the project 
forward into the design and development 
phase and prior to the announcement 
had already started procuring consultants, 
ground and marine investigations and 
environmental and topographic surveys. This 
was to meet an ambitious programme of 
completing	the	project	by	the	end	of	2016	–	
and I’m pleased to say it’s still very much on 
track. 

One	key	aspect	going	into	2008	was	to	
co-locate	our	consultants,	Jacobs	Arup,	in	
Transport Scotland’s Glasgow office to help 
with	timely	problem-solving:	there	was	now	
no need for numerous emails or for time 
to be wasted in arranging and travelling to 
meetings. 

LL – co-locating a team provides more 
efficient working, timely resolution of 
issues, and helps engender a strong, 
positive approach.

Extensive technical assessment showed 
that,	despite	initial	concerns,	the	FRB	could	
be used for public transport, pedestrians 
and cyclists. Therefore, the new bridge 
could be substantially narrower, new 
road construction could be reduced by 
using	Intelligent	Transport	Systems	(smart	
motorways)	and	more	extensive	use	could	
be	made	of	existing	roads	including	the	M9	
Spur,	saving	around	£1.7bn.	

LL – review the project scope regularly 
in terms of its aims and objectives to 
optimise the design.

Detailed	engineering	and	environmental	
surveys and assessments followed 
culminating in completion of the specimen 
design, environmental statement and 
engineering reports. 

At	the	end	of	2009,	the	authorisation	
process commenced via a Parliamentary 
Bill. This was conducted in parallel with the 
procurement	of	contractors	on	Design	and	
Build	‘FIDIC’(International	Federation	of	
Consulting	Engineers)	based	contracts.	

These key activities resulted in the Forth 
Crossing Act and award of all construction 
contracts	in	2011.	Then	it	was	off	to	site	for	
the	next	5½	years.

Project Learning

Good Governance – with so many activities 
to be completed in a short timescale, it is 
crucial to structure your team effectively 
and to ensure you get ‘buy in’ at appropriate 
levels and at appropriate times. 
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The Queensferry Crossing under construction June 2015

Unique setting – 3 different bridges from 3 
different centuries



On	FRC,	each	individual	team	is	clearly	
defined and linked as appropriate to decision 
makers.	Co-ordinated	meeting	schedules	and	
dedicated groups which focus on updating 
and resolving issues relating to risks, costs, 
engineering,	programme,	communication/
consultation etc and their impact on the 
projects authorisation, procurement, 
construction and maintenance have been a 
key part of the project. 

Reviewing	governance	procedures	is	also	
essential to stay on track as the project 
progresses through its various stages. 

LL – good governance is essential to 
ensure ‘buy in’ at all levels and deliver 
effectively.

Plan for the Future – this is usually linked to 
traffic capacity but is much more than that. 

For the Bridge, enhanced operation and 
easier maintenance is being incorporated 
by including wind shields, hard shoulders, 
dehumidification, structural health 
monitoring systems, deck shuttles and 
inspection gantries etc. 

For	the	roads,	the	cross-section	allows	for	
alternative	use	of	road	space	such	as	all-
lane	running.	Additionally,	the	FRB	could	be	
adapted for a light rapid transit system. 

LL – assess future needs and where 
practical provide flexibility.

Technical Innovation and Competence – 
this project has shown that new technology 
such as Intelligent Transport Systems 
and	materials,	including	the	new	TS2010	

surfacing, can be employed successfully. 
However, innovative systems and methods 
need to be fully researched and competently 
specified to avoid hidden risks and costs. 

A strong, technically proficient team is 
essential and a robust procurement process 
is necessary to ensure this is realised. This is 
also true of the contractor and his designer 
and checker. 

In my view, the engineering skill shown in the 
development of the Queensferry Crossing 
has been exemplary – the innovative cross 
cable design, consideration of ship impact, 
structural health monitoring systems, 
aesthetics, maintenance considerations – I 
could go on!

Modal Choice – it’s not just about cars – we 
need to consider all modes in our transport 
projects.	On	FRC	we	have	readily	promoted	
the use of public transport via the innovative 
use of bus hard shoulder running, the 
dedicated	public	transport	links	and	re-use	of	
the	FRB	as	a	public	transport	corridor.

Procurement strategy and tendering 
processes	–	FRC	has	demonstrated	that	

robust documentation with sufficient 
opportunities for both parties to clearly 
understand the contract is paramount, 
particularly in order for the risks to be 
properly identified and managed. 

Here,	the	FIDIC	‘Silver	Book’	contract	was	
adopted with modifications to include many 
Transport Scotland conditions. Scope for 
innovation and hence obtaining value for 
money should always be maximised. For 
example, tenderers changed the proposed six 
span Ferrytoll viaduct to a two span viaduct 
plus	embankment	saving	around	£20m.	

Also, ‘knowing your market’ via industry 
days	and	1-to-1s	to	ensure	project	awareness	
and interest is vital, as is determining if 
opportunities for contractors of different 
sizes and capabilities can be accommodated. 
On	FRC,	the	works	were	split	into	four	
different contracts to do just this. 

Maintaining	competition	is	also	vital	–	on	FRC	
a Participation Agreement was adopted to 
effectively lock the contractors into the full 
tender process and submit competent bids.

Sustainability – a key consideration 
progressed	in	several	ways	on	FRC.	Examples	
include the variable mandatory speed limit 
system to smooth traffic flows, reduce 

emissions, increase capacity and improve 
safety. Also, the use of a carbon calculator 
to monitor the quantity and transportation 
of steel and concrete for the Queensferry 
Crossing, and adopting CEEQUAL which 
has already resulted in the smaller contracts 
being awarded Excellent ratings.

Stakeholder Liaison and Communication 
– every effort needs to be made to provide 
timeous and accurate information and to 
embrace	(not	distance)	stakeholders.	For	
example, don’t use jargon!

On	FRC,	a	Contact	and	Education	Centre	
has been constructed to provide a focus 
for education and public engagement 
in addition to regular leaflets, website, 
community liaison personnel etc. The level of 
engagement has been highly successful, with 
thousands of people of all ages visiting the 
centre for learning activities, information and 
presentations etc. 
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Intelligent Transport System (ITS)

Bridge construction viewed from south shore

Contact and Education Centre



Personally, I have devoted a huge amount of 
time towards communication, representing 
the project at Parliamentary Committees, 
the Bill process, Community Forums, 
presentations throughout the UK, supporting 
Ministers and all manner of stakeholder 
events including public exhibitions. 

LL – building relationships takes time 
but is well worth the commitment.

Community Benefits – create opportunities 
for training and for the unemployed by 
specifying minimum requirements in the 
contract. Use KPIs to translate the tender 
quality assessment into tangible goals during 
construction, for example setting safety and 
planning targets. This engenders support 
both locally and strategically.

Aesthetics – be aware of your surroundings 
–	FRC	is	located	next	to	the	two	existing	
bridges and so an uncluttered, simple 
design of three mono towers was the most 
appropriate solution. This was specified 
by means of ‘definition drawings’ in the 
contract.

Finance and Risk	–	on	FRC,	a	Finance	and	
Risk	Advisory	Group	was	created	as	a	subset	

of the Project Board, proving to be highly 
effective in considering and managing these 
aspects, particularly given its scale and cost. 

The Group regularly reviews any risks, with 
appropriate mitigation strategies for each 
and this has been key to maintaining the 
programme. 

It has also adopted robust financial oversight 
to ensure accurate scheme estimating, 
tracking of milestones, VAT and inflation, 
and prompt resolution of commercial issues. 
For example, the two smaller roads contracts 
were settled within days of being completed. 

These initiatives have assisted with realising 
significant savings as the project has 
progressed, with the estimated outturn now 
£1.35	to	£1.4bn.	

Programme – with such a tight programme, 
setting and monitoring activities has been 
another crucial activity to track progress. It 
has required continuous management review 
and mitigation strategies to keep on track. 
Interfaces between the various construction 
contracts both physically and in terms of 
timescale have been particularly important.

Authorisation and Legal – don’t 
underestimate the time and effort required 
to successfully promote your project. 
Dedicated	resources	are	essential	to	
keep on programme and deal effectively 
with stakeholders, objectors and the 
various legalities. Acting as the TS project 
representative, I provided evidence at the 
Parliamentary Assessor sessions during the 
Bill process, a highly scrutinised activity 
requiring significant organisation. 

LL Be well prepared with all facts to 
hand. 

Safety	–	ensuring	no-one	is	injured	
on a project of this scale, particularly 
with its marine challenges, remains of 
paramount importance. Having the various 
risk assessments, method statements, 
procedures, audits, and training in place is 
essential but probably most important is 
having the right attitude towards safety. To 
that end, the project continues to be vigilant 
in developing a safety culture at all levels. We 
are ‘Bridging the Forth Safely’.

Not since my days on KSBP have I had such 
an opportunity to see a project through from 
start to finish and this is also the case for 
several other team members. 

I believe it is also beneficial for contractors 
to maintain continuity of key staff from 
pre-qualification	through	construction	to	
maintain understanding of the overarching 
aims and contract requirements and for 
effective communication with the client. It 
is clear that where this does not happen, 
abortive effort and costs result. 

LL – continuity of staff greatly aids 
successful project delivery.

Since	August	2011,	I	have	been	on	site	as	
the	Deputy	Employer’s	Representative.	I	
ensure all activities across the four main 
construction contracts are properly managed 
through to completion on time and remain 
below budget.

I am pleased to say that the project has been 
‘so far so good’, with all project milestones 

being completed to programme. 

Currently, the three towers are over two 
thirds	complete	at	around	160m	above	
water	level,	10%	of	the	deck	has	been	
erected	with	84	out	of	122	deck	sections	on	
site, the steelwork for the south approach 
viaduct is complete, the north approach 
viaduct steelwork is largely complete and the 
roadworks are progressing rapidly around 
the site. 

I look forward to its completion on time in 
2016!

The Future

No one knows for sure what the future will 
hold. We are certainly an Institution full of 
talented, knowledgeable and resourceful 
people and I hope the civil engineering 
industry can grow in stature and influence, 
increasingly attracting and gaining new 
members. 

For me, I am looking forward to the 
successful completion of the Queensferry 
Crossing which has now been part of my life 
for over nine years. 

Life	beyond	the	FRC	will,	I’m	sure,	be	full	of	
further challenges workwise but I’m more 
than happy to continue being part of ICE 
(now	as	a	Fellow)	and	the	G&WS	branch,	
together with being Transport Scotland’s 
Supervising Civil Engineer to help pass on my 
knowledge and LLs to others. 

Hopefully, I can do even more than Socrates’ 
famous quote: “I cannot teach anybody 
anything, I can only make them think”.
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FRC’s M9 Junction 1A upgrade



constant challenge and learning process, 
and we should all strive to keep learning 
new ways and to embrace new technology 
and techniques. Continuity of work through 
steady, long term funding would also be 
highly desirable. As JFK famously stated: 
“Efforts and courage are not enough without 
purpose and direction.” That is certainly true 
for today’s civil engineer and the attributes 
required to take projects through to 
successful completion.

A successful outcome is paramount and 
requires a commitment from all parties in a 
contract towards mutual goals. 

Remember:	‘Keep	learning,	keep	improving’!

One final lesson to finish:

LL – as engineers we are always taught 
to keep good records and this is espe-
cially true if you are to have sufficient 
material to write a Chairman’s Address!
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Conclusion

I’ve been involved in most aspects of a civil 
engineering project through its life cycle. 
As long as you establish a robust need for 
a project then competently govern, plan, 
investigate, consult, promote, design, 
construct, maintain and monitor what 
you’ve built through operation, then the 
infrastructure should prove to be both 
worthwhile and engender positive feedback. 
It’s not rocket science but common sense!

Working on Forth, in particular, has shown 
the importance of having good governance 
and communication skills – being organised 
and understanding how we all fit into 
projects and contracts is essential to get 
the best out of all parties and to engage 
effectively with stakeholders and the public. 

We also need efficient planning and ‘right 
first time’ construction and avoid situations 
which result in costly litigation, wasted 
effort and certainly risks to safety. From 
what I’ve witnessed, cheapest rarely delivers 
the best in terms of quality, delivery, safety 
and maintainability. A lot can be said for 
partnering and team working and the 
right combination of contract type, proper 
financing and appropriate project timescales, 
together with the right attitudes from all 
parties, as this can make a tremendous 
difference in delivering a successful project.

Undoubtedly Civil Engineering comprises so 
many different disciplines which, together, 
make the whole. Of course we will always 
need to understand the basic engineering 
skills which make up the cornerstone of 
our knowledge. For me, engineering is a 
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