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Concrete is a construction material used 
for AtoN structures due to its relatively 
low cost and durability. Types of concrete 
include:

Unreinforced concrete  is a com-
posite material containing aggregates 
(sand, gravel, crushed shell, or rock) 
held together by a cement combined with 
water to form a paste. Unreinforced con-
crete does not have any steel reinforcing 
bars. Unreinforced concrete is relatively 
weak, other than in direct compression.

Reinforced concrete  is concrete strengthened by the inclusion of steel (mild or stainless) or FRP reinforcing 
bars, which increase the tensile strength of concrete. 

Both unreinforced and reinforced concrete can be either cast in-situ or precast.

Cast in-situ concrete is poured on site into previously erected formwork that is removed after the concrete has set.

Precast concrete is moulded offsite into building components and transported to site.

Also, there are other forms of high performance concrete:

Prestressed concrete is concrete that has had internal stresses introduced to counteract the tensile stresses that 
will be imposed in service.

Ultra-high performance fibre reinforced concrete is a type of reinforced concrete with exceptional performan-
ce, using a mix design with different aggregates it achieves high strength, low permeability and a considerable reduc-
tion in porosity, making it very useful in the marine environment.

Deterioration of concrete can be caused by environmental factors, inferior materials, poor workmanship, inherent struc-
tural design defects, and inadequate maintenance. Typical signs of concrete deterioration include:

Cracking occurs over time in virtually all concrete. Cracks vary in depth, width, direction, pattern, location, and 
cause, can be structurally dangerous, or not, but in any case, they are a pathway for moisture to penetrate the 
structure.

Spalling is the loss of surface material in patches of varying size. It occurs when reinforcing bars corrode, when 
water absorbed by porous aggregates freezes or when paints or sealants trap moisture.

Deflection is the bending or sagging of concrete beams, columns, joists, or slabs, and can seriously affect both 
the strength and structural soundness of concrete. 
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Erosion is the weathering of the concrete surface by wind, 
rain, snow, and salt air or spray.

Corrosion of reinforcing bars produces rust, which occu-
pies significantly more space than the original metal, and 
causes expansive forces within the concrete. Cracking and 
spalling are frequent results. 

The durability of concrete in the marine environment is highly dependent 
on the quality of concrete mix used. It is not unusual to find relatively new 
concrete structures in poor condition, while adjacent older structures are 
in better condition.

When designing concrete structures to resist aggressive environments, a 
strong, dense concrete with low permeability is necessary. For a structure 
to resist deterioration, the right blend of design, materials and quality of 
construction is needed. Factors that should be considered during cons-
truction include cement content, compaction, curing, cover to reinforce-
ment, permeability, reinforcement, and coatings.

Awareness of hazardous materials has changed over the years since li-
ghthouses were first constructed. International and national legislation regulates the use of certain materials in modern 

construction. However, many of these materials can remain in lighthou-
se constructions. The predominant hazardous materials known to exist 
at lighthouses can include:

• Asbestos containing materials: Asbestos is a naturally occurring 
fibrous silicate mineral. Inhalation of asbestos fibres can lead to various 
dangerous lung conditions, and can be found, destined to construction 
and fireproofing in many buildings pre-2000.

HAZARDOUS MATERIALS
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Silica: Silica is a material that exists in the free state in crystalli-
ne or amorphous form, and in the combined state in the form of 
silicates. It occurs naturally in many rocks and as such can be 
present in structures built predominantly from masonry. Brea-
thing silica can cause permanent lung scarring called pulmonary 
fibrosis.

Lead based paints: Lead is a metal very resistant to corro-
sion, it has long been used for the manufacture of water pipes, 
flashings, and as pigment for paints despite its long-term toxi-
city. Regular exposure to lead can lead to many serious health 
problems.

Mercury: Mercury is a metal, a dense, silvery white liquid and 
is insoluble in water. It is found in traditional optics where a 
mercury bath is used as a rotating system, commonly resulting 
in mercury vapours in the lantern. Mercury can be absorbed 
through the skin and mucous membranes or inhaled; resulting in 
both chronic and acute poisoning, severe neurological disorders 
and risks to fertility.


