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Corrosion in Civil Structures
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Amuminum snd it alloys are generally more active than Jrons and
el m the galvanic serics. Explain why aluminium alloys are more
corrosion-resistant than steels.
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Explain TWO different types of corrosion that may occur on the modern 4
style sheler. [dentify where these potential corrosion sites will occur.
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A copper water pipe is attached to a wooden fence with a pressed mild steel saddle. The
pipe and saddle are frequently wet.

Tn this situation the copper pipe will

(A) have the higher positive potential and corrode.
(8) cathodically protect the saddle from corroding.
(C) form a saerificial anode and protect the saddle from corroding

(©)] form a galvanic cell with the saddle causing the saddle to corrode.
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' The anchoring system for the booth would need to be corrosion resistant
in order to maintain the structure’s design stre
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What i the name of the region that corrodes in a galvanic cell?
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A piece of cold-rolled brass is placed in salt water.
Corrosion of the brass would be due to

(&) electrolytic reaction.
(B) stress corrosion cracking.

(©  sacrificial cathode formation.
(@) exposure of internal impurities.
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Corosionis a consideration i the design of civil structures. Without
cepeating an answer, suggestone suitable method of protection for
each of the componens listed
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| The process where zinc pawder is coated on the surface of heated.
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Which of the following would be the most suitable sacrificial anode for a steel structure?

(A) Copper
(B) Graphite
© Tin

) Zinc
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An engineer has recommended that the steel walloway be protected fom 2
corrosion by hot dip galvarisiag.

Why is hot dip galvanising e efective method of proecting the walkwzy?
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A metal sleeve was used 10 join two mild steel pipes. After some time, the pipes corroded,
as shown.

r Corrosion —l

Galvanic Series
Magnesiom | Anode
Zinc

| Aluminium
Mild Steel
Cast Iron
Tin

Copper Cathode

Using the Galvanic Series table above, which of the following metals could have been
used for the sleeve to ensure minimal corrosion of the pipes?
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Some bicycle racks made from mild steel are manufactured by welding
members together.

Why are the welded areas, as shown in the detail above, more likely to corrode
than other sections of the rack?

Galvanic Corrosion. The use of filler materials with compositions different to the base material
may produce an electrochemical potential difference that makes the weld corrode.

Stress Corrosion ~ Stresses cause by rapid cooling of the weld site increase the reactivity of the
weld area to corrosion.

The welding process promotes oxidation in the heat affected zone. Stresses caused by
“differential cooling lead to stress concentration.
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Modern wharves, such as the one shown, often use stel structures to support the 3
decking.

Describe a method, other than applying a protective coating, that could be used
to protect the steel from corrosion.

Impressed Current Cathode Protection (ICCP) ~ supplies a DC current to the structure { e Electrons)
forcing the structure to become cathodic thus protecting it from corrosion. Used on large structures
where sacrificial anodes will not provide adequate carrosion protection.

Sacrificial Anodes. — By joining a more reactive metal { such as magnesium or zinc) to the structure
atvarious sites which corrodes preferentially and protects the structure. Sacrificial anodes must be

replaced periogically.
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The sketch shows a bent mild steel nail which has become severely corroded
after lying in a polymer gutter.

Identify the type of corrosion most likely to have occurred, and on the sketch
show the areas of corrosion indicating the anode and cathode regions.
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) The photograph shows railway power cables supported by a steel column.

(i) Suggesta suitable method that could be used to protect this steel column
from corroding and explain how this method slows the corrosion process.

GALVANISING Coating the steel column with zinc by hot dipping. The zinc acts as a
sacrificial anode but its reaction with the atmosphere forms surface carbonates that
orotects the zinc from excessive depletion.
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Corrosion s a consideration in the design of civil structures. Without
repeating an answer, suggest one suitable method of protection for

each of the components listed.
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The process where zine powder is coated on the surface of heated
components such as bolts is known as:
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