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A Little Personal Background



Corrosion



• January 22 – Sir Humphry Davy has his paper entitled ‘On the corrosion of copper sheeting by 

seawater, and on methods of preventing this effect; and on their application to ships of war 

and other ships’ accepted for publication in the Proceedings of the Royal Society.

• April 7 – The Mechanics' Institution is established in Manchester at the Bridgewater Arms Hotel.

• April 19 – Death of Lord Byron.

• May 7 – Beethoven's Symphony No. 9 (the "Choral") premieres at the Theater am Kärntnertor in 

Vienna. 

• June 16 – The Royal Society for the Prevention of Cruelty to Animals is established in Great 

Britain.

• October 21 – Joseph Aspdin patents Portland cement.

1824 – and all that

• January 8 – After much controversy, Michael Faraday is finally elected as a member of the 

Royal Society, with only one vote against him.





Joseph Aspdin



History of Corrosion and its Prevention

• The majority of the techniques we employ to explain and control 

corrosion go back a long way

• 1675: Erosion Corrosion  (Boyle)

• 1763: Bimetallic Corrosion (British Navy)

• 1824: Cathodic Protection (Davy)

• 1919: Inhibitive Pigments (Cushman & Gardner)

• 1920: Intergranular Corrosion of Brass (Moore et al)

• 1938: Mechanism of Inhibitors (Evans)

• The use of coatings goes back into pre-history



Bimetallic Corrosion in Seawater

• HMS Alarm, 1763

• Trials with copper 

sheets nailed to hull

• Effective as 

antifouling but fails 

as iron nails and 

other components 

corrode preferentially



Bimetallic Corrosion in Seawater

• Bimetallic (Galvanic) Corrosion

• Where the waxed paper that covered the 
delivered copper sheet was trapped beneath 
the nail head, little or no corrosion occurred

• The Navy concluded 
that iron should not 
be used in direct 
contact with 
seawater



Military Intelligence

• Despite the report on HMS Alarm, in 1763 
Commodore ‘Foul Weather Jack’ Byron began 
a circumnavigation of the globe in his copper 
bottomed ship, HMS Dolphin 

• As well as the 
banging of the 
loose copper 
sheets, the 
rudder would 
periodically drop 
off as the iron 
pintles corroded 
through



HMS Sirius (1797 - 1810) 



HMS Sirius (1797 - 1810)



Cathodic 
Protection



First CP Application

• HMS Samarang

• Effective at preventing the copper 
sheet from corroding

• The first trial was deemed ‘successful’ but the hull was 
covered in shells and weed

• After the ‘failure’ of CP, Davy was ridiculed by the Fleet 
Street press (at request of the Royal Navy)

• The ‘protectors’ were removed – and did not return for 100 
years

Not the Samarang







CP Timeline

• Davy left England for self-imposed exile in Switzerland where he died 
from a stroke aged 50

• Coleridge, about Davy - “chemistry tends to turn its Priests into 
Sacrifices”

DNV



Growth of Oil & Gas Exploration

• The US oil and gas boom resulted in thousands of miles of 
iron and steel pipes

• By the 1920’s corrosion problems started to be identified

• From the early 1930’s corrosion control measures including 
coatings and CP were adopted

• In 1936 the Mid-Continent 
Cathodic Protection 
Association was formed 
(later became NACE and 
now AMPP)



Cathodic Protection in Reinforced Concrete
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Anode Types

• Surface protection

• Mesh and overlay

• Conductive overlays

• Conductive coatings



Anode Types

• Discrete Anodes

• Protection at depth



Anode Types



Anode Types

Conductive Coatings Discrete Anodes



Galvanic Anodes 

• Usually Zinc

• Sprayed on, stuck on, 

bolted on, tied on

• Less to do

• Cannot adjust output

• Monitoring to check 

anode still functioning



Prestressed Beams



Reinforced Concrete CP Design Example

• M4 Elevated

• Carries 90,000 vehicles per day into West London

• Runs over A4, that carries 50,000 vehicles per day

• Adjacent to residential area









Step 1

• Understand the reinforcement 

layout

5/8” L Bars in fours, 

3 No Laps in area being 

protected

½” U Bars in fours, 

Laps below area protected

Varies

Varies

1000 Approx

2 x 6 No 1.5”
2 x 6 No 1.5”

2 x 5 No 1.5”
2 x 4 No 1.5”

CL

3048 from spacing of links

Section U1 Section U2 Section U3 Section U4 Section U5

Section U6
Section U7 Section U8 Section U9 Section U10

Section U11



Typical Pier





Installation



Contractor / Client

• Fewer holes required
• Less drilling = reduced white 

finger risk

• Fewer staff = less overall risk

• Less abortive work
• Easier to programme

• Lower financial risk

• Shorter Duration
• Less traffic management

• Less drilling
• Less noise

• Shorter programme 

• Shorter roadworks, fewer 

accidents

• Less traffic disruption

• Enhanced appearance
• No more rust

Community



paul.lambert@mottmac.com

p.lambert@shu.ac.uk

Thank you
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