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It is a great pleasure and privilege to receive the Institute of Corrosion, Corrosion
Engineering Division Paul McIntyre Award. Paul was a group leader at the Central
Electricity Research Laboratory (CERL) when I joined in 1979. He was leading a group
on fracture mechanics and I worked with him and his team on grain boundary segregation
using the techniques I has recently mastered in my DPhil work at Oxford University
Materials Department and AERE Harwell. I also worked on the denting corrosion
problem in PWR steam generators, oxide dating as a tool for failure analysis and then on
the durability of the reinforced concrete foundations of the supergrid towers.
This led me away from power generation corrosion issues to corrosion of steel in concrete
and to Taywood Engineering, the laboratories and consultancy arm of Taylor Woodrow
Construction, which was building the prestressed concrete pressure vessels for the
Advanced Gas Cooled Reactors. Taywood diversified into concrete durability which
meant that I was fortunate enough to lead the group that designed and installed some of
the first impressed current cathodic protection systems on reinforced concrete structures
in the UK, Hong Kong and Australia.
Cathodic protection of steel in concrete had been pioneered by the late Dick Stratfull of
Caltrans who took the concept of a high silicon iron anode in coke breeze backfill and
“flattened it out” to apply to bridge decks. Using pancake anodes and a coke breeze
blended asphalt he created an anode that could be used on trafficked surfaces. In North
America they were not using waterproofing membranes on decks which led to massive
potholing problems due to de-icing salt ingress leading for reinforcement corrosion and
consequent cracking and spalling of the concrete cover. Stratfull and others also
developed the half-cell or reference electrode technique for measuring the corrosion risk
of steel in concrete leading to the development of ASTM C876.
In the UK, Europe and the rest of the world our corrosion problems were different. As
waterproof membranes were applied to bridge decks, the problem was the deicing salt
run-off onto substructures. We were also finding problems with calcium chloride used as
a set accelerator on buildings. Trials were carried out on exposure slabs at Taywood’s
Labs for the Transport Research Laboratory and then the first trials were apllied on bridge
substructures on the Midland Links Gravelly Hill Interchange. As these were
substructures, conductive organic coatings were used. Taywood worked with one of the
leading technical coatings suppliers, Blundell-Permoglaze, to trial and optimise a suitable
coating that has the adhesion, permeability and conductivity to be a suitable anode system
for reinforced concrete structures. Meanwhile we had another trial in a building at
Marylebone Station with calcium chloride set accelerator and then the VAT office in
Southend where it was applied to the calcium chloride ridden first and second floors.
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Anode systems continued to develop, first with the mixed metal oxide titanium mesh and
titanium ribbon anodes and then with the probe anodes in grids of drilled holes. The
publication of the NACE Standard RP 0290 swiftly followed by the European standard
BS EN 12696 formalised the design, procurement commissioning and operation of
impressed current cathodic protection systems for steel in concrete. One of the most
important items was the consensus that the 100mV decay criterion was suitable for steel
in concrete. This mean that the accurate calibration of reference electrodes was not
essential and if they drifted with time they could be used as long as they were stable over
the polarisation or depolarisation period. It has been shown that it is impossible to
recalibrate a reference electrode embedded in concrete so measuring a shift meant that
drift was not important. An excellent report on the background and theory with a section
on its application in concrete is given in NACE Report 35108.
I went to present my early work at a NACE conference in 1987 in San Francisco. The
proceedings of the symposium on corrosion of steel in concrete were published as a book
by NACE and has been on sale until recently when all papers became available on line.
On my way back from San Francisco, I stopped in Washington DC to meet the start-up
staff of the Strategic Highway Research Program (SHRP), which was spending $150
million on highway research, mostly on durability and $50 million specifically on the
assessment and remediation of reinforcement corrosion on highway bridges. I ended up
at Technical Contract Manager for that research and worked with some of the leading
researchers and engineers in the USA and Canada working on concrete durability at that
time.
On returning from the USA in 1990 I set up my own consultancy and I have worked on
corrosion problems in reinforced and prestressed concrete all over the world from the
National War Memorial in Wellington to a container port in Zanzibar and design and
installation of impressed current cathodic protection during construction on a massive
building in the Middle East. I worked on durability modelling for reinforced concrete
with the Building Research Establishment and helped in the development and promotion
of resistivity and polarisation resistance meters for reinforced concrete.
I have also been active on National and International Standards bodies which I know was
close to Paul McIntyre’s heart. He and I would see each other occasionally at such
meetings as CERL was closed down with the privatisation of the electricity industry. His
death in 2012 was a sad loss to the industry. I have chaired the committee that revised BS
EN 12696 on cathodic protection of steel in concrete and then oversaw its conversion to
BS EN ISO 12696. I also chaired committees that produced the NACE and CEN
standards on electrochemical realkalization and chloride extraction of steel in concrete as
well as chairing and participating in development of a number of other NACE standards,
test methods and reports on corrosion of steel in concrete and early 20th century buildings.
It has been an interesting career so far working with very diverse teams. The projects
have ranged from applying cathodic protection to early 20th century steel framed
buildings such as Selfridges Department Store on Oxford Street to Spaghetti Junction in
Birmingham and a recent fascinating project involving the design, installation and
commissioning of a retrofitted galvanic cathodic protection system with a 50 year design
life on a dock wall. There have also been interesting tunnel projects in the UK, USA and
Canada and basements in the Middle East and the UK.
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