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The self-healing characteristics
of crystalline waterproofing make for
ideal match with marine environments
From dry docks and jetties to breakwaters and drilling platforms, concrete is a common material for construction in the marine environment
because of its versatility, strength and affordability. However, owners spend hundreds of millions of dollars every year to repair deteriorating
concrete infrastructure. It doesn’t have to be this way. Crystalline waterproofing technology has been used for over 40 years to protect precast structures in marine environments.
Recent studies and tests by leading independent scientific laboratories and regulatory bodies have found that crystalline

waterproofing applied during concrete
batching or even after construction is just as
effective as conventional solutions for the

protection of concrete against water ingress
and chloride attack. Now consider that
crystalline waterproofing can be achieved
at considerably less cost with longer lifecycle advantages and without the typical
installation challenges and skilled labor
requirements associated with membranes
and liquid coatings.

Interconnected durability

Visitor’s Marina - a good illustration of the basic waterproofing needs of marine structures

Marine environments are the ultimate test of
concrete durability. Interconnected porosity
(micro cracks, capillary porosity, etc.), exposure to aggressive agents (chlorides, sulphates and alkalis) and, of course, the presence of water (intermittent or continuous) all
work to break down the concrete.
Cracks in the concrete are the most obvious
means by which water and damaging
chemicals can enter a structure. Cracks are
formed in a number of different ways, but

More than 25,000 lbs of Xypex Concentrate was used to protect the concrete breakwater at Sempra Energy’s Energia Costa Azul Liquefied
Natural Gas Receipt Terminal 14 miles North of Ensenada, Baja California. The $875 Million facility will have the capacity to import up to 1
billion cubic feet of natural gas per day.
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the most common are drying shrinkage, thermal cracking, strain
formed cracks, settlement cracks and plastic shrinkage cracking.
Some of the consequences of cracking such as rebar corrosion actually lead to more extensive problems in older structures. In fact, the
cracking process is a vicious circle and one of the prime causes of
the continuous deterioration of concrete marine structures. The
advantage of crystalline waterproofing is that it is working with the
concrete.

Crystalline waterproofing advantage
Concrete is chemical in nature. Although the aggregate base of a
concrete mix is formed by rock and sand, it is the cement and water
paste that binds the aggregates together. The mix water causes the
cement particles to hydrate and this reaction forms calcium silicate
hydrates, which cause the mixture to harden into a solid, rock like
mass. This reaction also generates soluble calcium hydroxide and
other chemical by-products, which lay dormant in the concrete.
Crystalline waterproofing products – made up of Portland cement,
very fine treated silica sand and proprietary chemicals – react with
the by-products of cement hydration such as calcium hydroxide –
commonly called “freelime” – unhydrated cement, and other mineral
salts within the cement matrix to form mineral-based “dendritic crystalline structures” that are insoluble in water. The formation of the
crystals in the concrete pores, cracks and other voids is a gradual
process, requiring from several days to a few weeks for the crystals
to reach maturity. As the crystals grow across the diameter of the
concrete’s pores, they form a microscopic, mesh-like barrier that
blocks the flow of liquids, even under extreme hydrostatic pressure.
The barrier characteristics of crystalline waterproofing are ideal for
high chloride environments. For example, contractors used more
than 25,000 lbs of Xypex Concentrate to restrict chloride penetration on the concrete breakwater at Sempra Energy's Energia Costa
Azul LNG Receiving Terminal 14 miles north of Ensenada, Baja
California. This breakwater is the first new LNG project on North
America's west coast and will have the capacity to import up to one
billion cubic feet of natural gas per day. At 1,300 meters long, the
breakwater integrates two different sizes of concrete caisson each
weighing more than 90,000 tons and designed to provide protection against a one in 1,000 year wave. The Xypex penetrated deep
into the concrete to become an integral part of the breakwater structure.

Long-term performance
Because it interacts to strengthen and repair concrete, crystalline
waterproofing improves the durability and performance of concrete
structures while lowering maintenance costs and extending the lifespan of structures by protecting against the effects of water ingress
and aggressive chemicals.
A recent study of 19-year-old marina floats that were originally constructed of Xypex-treated concrete found that the floats show no evidence of any degradation in terms of scaling, spalls and rusk marks.
Further, the chloride profile testing of the insitu concrete indicates
that floats have a time corrosion of over 200 years at the current
chloride ingress rate.
Contractors for Singapore’s Esplanade – Theatres on the Bay performing arts and entertainment venue knew that the below-grade
foundation would be subjected to significant hydrostatic pressure
and a harsh marine environment. Phase I of the project (parking
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Xypex Admix is blended into the concrete at the time of

batching to produce a non-soluble crystalline structure that
blocks pores and seals micro-cracks throughout the entire
concrete matrix. The result? Your precast pipes, manholes,
vaults, foundations, slabs, and more will be waterproof from
the moment they’re poured. Xypex also resists chemical
and sulfate attack.

For more information: www.xypex.com
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The Esplanade – Theatres on the Bay. Xypex Admix C-2000 was used in place of a membrane system to provide waterproofing.
Xypex concentrate slurry was also applied to all construction joints between pours. The results were very positive. In fact,
utilizing the admix was a great benefit to the entire construction schedule and resulted in significant cost savings.

structure) utilized a membrane system,
which has subsequently required constant
repair. Phase II (beneath the Theatre)
utilized Xypex Admix C-1000 NF in
20,000 m3 of concrete, which has withstood extreme hydrostatic pressure and
protected the reinforcing steel against corrosion. The use of Xypex Admix allowed
contractors to accelerate the construction
schedule by three months.
It’s important to note that the crystals
formed as part of the crystalline waterproofing process become a permanent,
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integral part of the concrete matrix, never
needing to be repaired or maintained when
used in conjunction with proper building
practices, such as those outlined in ACI
318, ACI 350 and ISO 19338. It helps that
crystalline waterproofing solutions are produced as a coating material, admixture and
dry shake.
The high performance qualities of crystalline waterproofing result from a one-time
only treatment of the concrete, providing a
permanent protection, never needing to be
repaired or maintained.
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