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Section 1 - Introduction

1.1 Preface

LATICRETE International, a manufacturer of
ceramic tile, stone and thin brick masonry
installation systems, has long recognized
the need for a technical manual to provide
guidelines and recommendations for the
design, specifcation and installation of tile
and stone in swimming pools, fountains,
water features and spas. Technical advances
in materials, manufacturing, and construction
methods have expanded the role of tile and
stone in this application type since the
development of adhesive mortars in the
1950's. In keeping with their position as an
industry leader, LATICRETE International
is publishing this frst edition of the Tiled
Swimming Pool, Fountain and Spas Technical
Design Manual to make state-of-the-art

information and  technology available
to architects, engineers, construction
professionals, tile contractors, and

manufacturers of ceramic tile and stone. It
is the goal of this publication to encourage
new ideas, research and technology for the
purpose of improving the future of submerged
installations of tile and stone.

1.2 History of Tile and Stone In

Swimming Pools and Fountains

The use of swimming pools, fountains and
water tanks can be traced back to the ancient
world. The Great Bath at Mohenjo-daro (in
the south of what is now Pakistan) may well
be the earliest example of a swimming pool
in the world. This pool is approximately 40
(12 m) long and 23" (7 m) wide with a maximum
depth of 8' (2.4 m) and had two staircases
leading into it. This pool was constructed of
brickwhichwas laid over athicklayer ofbitumen
(natural tar) which acted as a waterproofng.
On top of the tar was a gypsum plaster that
acted as the fnish coat.! This structure dates
back to sometime during the third millennium
BC (or between 2000 and 2500BC).

Evidence of the frst use of tile and stone in
pools, fountains and water features dates
all the way back to the Roman Empire. Tiled
fountains and bathing pools have been found
in the ruins of Pompeii and Herculaneum.
These tiled fountains and bathing pools
were installed with ancient methods, have
withstood the test of time (along with volcanic
eruption and pyroclastic fow) and are still in
place today.

Figure 1.1 — Stone water feature
Pompeii.
B

Figure 1.2 — Mosaic and Sea Shell fountain found in the ruins
of Pompeii/Herculaneum.
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The frst recreational pools began to appear
during the mid 1800’s in England and the
popularity of these “status symbols” increased
signifcantly in the United States after WWII
ended. With the evolution of materials and
installation methods, swimming pools have
become less of a status symbol and more of a
way to stay cool in the summer. According to
the Association of Pool and Spa Professionals
(APSP) there are 4,134,610 swimming pools
in the United States? and many more all over
the world. The materials used to create these
pools include concrete, fberglass, steel, and
vinyl and many of these have a tile or stone
fnish within the pool, fountain, spa or water
feature.

Pools and fountains now range in size from
a few square feet (m?) to the world’s largest
swimming pool located in Algarrabo, Chile —
an amazing 3,323"' long (1,010 m), which
holds an astonishing 66,000,000 gallons
(250,140,000 liters) of water which weighs
550,770,000 pounds (250,350,000 kilos)!

1.3 Why Use Tile and Stone In
Swimming Pools and Fountains?
Swimming pools, fountains, spas, potable
water tanks, and any other vessel which are
designed to hold water for extended periods,
or permanently, are ideal for the use of tile or
stone. Historically, man has desired to create
pools and fountains that are both beautiful
and durable. Tile and stone installations
can easily provide both of these qualities.
Swimming pools are subjected to one of the
most aggressive environments a tiling system
has to endure, and a properly installed and
maintained tile or stone installation should
last the life of the pool structure. Tiled
swimming pools are regarded as not only
aesthetically pleasing but also as being one of
the most chemically inert fnishes.®

It is important to make sure that the tile
or stone chosen for each swimming pool
or fountain project is suitable for use in
submerged installations. Swimming pools will

Section 1 - Introduction

often be exposed to different types of chemical
treatments, varying pH levels, exposure to
direct sunlight, regular usage, and other
environmental factors. Porcelain tile, glass tile
and certain other tiles which are specifcally
manufactured for submerged installations are
the perfect choices. These tiles typically have
a very low absorption rate, are impervious to
pool chemicals and are available in a myriad of
sizes, shapes, colors, and textures. The design
potential with tile is virtually unlimited!

Stone is often utilized to provide a more
natural look to a swimming pool or fountain
installation. Granite, marble, slate, river rock,
limestone and other stone have been used
in fountains for many centuries, and more
recently, in swimming pools around the world.

It is equally important to make sure that the
tile and stone are installed with high quality
setting and grouting materials manufactured
by LATICRETE International, Inc. LATICRETE
manufactures a variety of underlayments,
membranes, thin-sets, grouts, and sealant that
are ideal for use in permanently submerged
applications. In fact, LATICRETE has been
successfully used in these types of installations
for over 50 years!

Where the tile is placed, along with the color
and pattern, are the choices of the pool owner
or design professional. Tile can be installed
over the entire area of the pool and/or pool
deck, just on the walls of the pool, just on the
pool bottom, or along the water line or coping.
Anywhere that tile or stone is placed it will
provide a long lasting and beautiful fnish.

1.4 Summary of Manual Content

Section 2 — Types of Pools and Fountains

This section provides a brief overview of
the types of swimming pools, fountains and
spas that are used around the world today.
These include in-ground, above ground and
suspended pools and a brief description of the
construct of each.

Tiled Swimming Pools, Fountains and Spas — Technical Design Manual
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Section 1 - Introduction

Section 3 - Types of Pool and Fountain
Construction

A more in-depth overview of the different types
of pool and fountain construction that are used
and how each type of construction is placed
and how each type of construction relates to a
tile or stone installation.

Section 4 — Pool Project Design
Considerations

Information about the different building
codes, structural considerations, movement
and movement joints, and construction
considerations for swimming pools and pool
decks.

Section 5 - Selection of Pool Tile or Finish
Considerations for choosing the proper tile,
and where it can be placed in a swimming
pool or fountain. Different types of tile,
including porcelain, stone and glass mosaics,
are referenced as well as different types of
alternative pool fnishes.

Section 6 —Tile Installation Preparation and
Equipment

How to properly prepare and inspect the
substrate prior to installation of tile or stone
in a swimming pool or fountain installation.
There is also a brief description of equipment
and tool considerations.

Section 7 — Pool/Fountain/Spa Tile
Installation

A comprehensive overview of the tile
installation methods including leveling,
waterproofng, thin-setting, grouting, sealant
application, and post installation.

Section 8 - Pool Deck and Natatorium Tile
Installations
Acomprehensiveoverviewofthetileinstallation
methods, including leveling, waterproofng,
thin-setting, grouting, sealant application, and
post installation.

Section 9 - Specifcations for Swimming
Pool/Fountain/Spa Installations

Individual specifcations for installation of tile
in concrete, steel/metal, and fberglass shell
pools, fountains and spas.

Section 10 -Swimming Pool/Fountain/Spa
Detail Drawings

Individual details showing the installation of
tile for different application types, as well as
drain and pipe penetrations for pools and pool
decks.

Section 11 - Pool Water and Tile Installation
Maintenance

A brief description of the general standards
for fll and drain rates, opening and closing a
pool, water treatment, inspection and repairs
for tiled swimming pool.

Section 12 — Appendix

Troubleshooting pictorial, case study, glossary,
frequently asked questions, and resource
guide.

1 http://www.harappa.com/indus/8.html

2 http://www.accuratebuilding.com/publications/
family_circle/swimming_pool_guide_circle1987.
html

3 Gray, Fred (2006). Correctly Installing Tile in
Swimming Pools. Footscray West, Victoria,
Australia:  SPLASH EXPO Conrad Jupiters.
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Section 12 - Troubleshooting and Case Study

Figure 12.6 — The increased use of prefabricated tubs (e.g.
fberglass or stainless steel) requires the use of a 100%
solids epoxy adhesive (e.g. LATAPOXY 300 Adhesive). In this
instance, a typical latex fortifed portland cement based thin
set mortar was used over a fberglass tub that resulted in
bond failure.

Figure 12.9 — Itis good practice to periodically lift / remove
freshly installed tiles or stones to verify that a minimum
95% continuous adhesive mortar is achieved. If the desired
coverage is not achieved, use a larger trowel to dispense
adequate adhesive mortar and beat-in the tiles correctly to
achieve the desired results.

Figure 12.7 - Porcelain mosaic tiles installed on pool deck.
Notice the ribbons of latex fortifed thin set mortar combed
in one direction to maximize coverage.

Figure 12.10 — The effects of a mesh mounted glass tile
utilizing an adhesive and mesh that are not suitable for
continuous submersion. The adhesive has expanded and
lost bond to the back of the tiles.

Figure 12.8 — Only enough latex fortifed portland cement
thin set mortar is spread to allow the installation of the
porcelain mosaics within the mortar’s typical open time —
generally 15 minutes at 70°F (21°C).
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Section 12 — Troubleshooting and Case Study

Figure 12.11 - Large PVC dots on rear/edge mounted
porcelain mosaic tiles can lead to bonding issues as is
evidenced from these photos. Latex fortifed portland
cement based thin set mortars may have a diffcult time
achieving a suffcient bond to the PVC rubber. The PVC dots
are covering 50 — 60% of the tile back. An epoxy adhesive
may be required to install tile mounted in this fashion in wet
area and continuous submersion applications.

Figure 12.12 — Sealant in the movement joint is missing. In
order for the sealant to maintain its functional ability, the
joint must be correctly designed. Namely:

1. The joint depth must be at least 1/2 the width of the joint.
Therefore, if a joint is 172" (12 mm) wide, the joint depth
must be at least 1/4" (6 mm).

2. Closed cell polyurethane backer rod should be used in
joints with suffcient depth. The backer rod must ft neatly
into the joint without compacting. Bond breaker tape can
be used in joints that will not allow the use of backer rod.

w

. Sealant primer is generally used in wet area applications.
Use non-solvent based primers.

4.The sealant and primer must be suitable for wet area
applications and must not bond to the backup materials.

(2

. Use aclass 25 sealant. This is a sealant that can withstand
an increase and decrease of +/-25% of joint width.

o

Joint fanks (tile edges) to which the sealant will bond,
must be kept clean and dry.

~

. According to the Tile Council of North America’s Movement
Joints — Vertical and Horizontal Detail EJ-171, typical wet
area movement joints should be spaced every 8 — 12'
(2.6 -4 m) in each direction and against all restraining
surfaces. Movement joints that are 8' (2.6 m) on center
should be a minimum of 3/8" (9 mm) wide and joints that
12' (4 m) on center should be a minimum of 1/2" (12 mm)
wide.
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Section 12 — Troubleshooting and Case Study

Figure 12.13 - Efforescence becomes apparent in this
baptismal font once the water is drained. When the vessel is
full of water, the efforescence remains in solution and is not
visible. However, upon draining the water, the soluble salts
crystallize and manifests as efforescence. Proper attention
to negative side vapor retarder placement is critical in wet
applications. The proper placement and use of a suitable
vapor retarder behind the concrete wall assembly would
have minimized this unsightly issue.

Figure 12.14 - Notice the difference in color between the
tile and grout above the water line and below the water
line. This condition is typical because cement-based grout
absorbs water and creates the darker look at the water line.
Expectations should be managed accordingly.

Figure 12.15 — Erosion of grout joints is the diagnosis on this
application. Possible causes are as follows:

1. Premature exposure to water or flling the vessel with
water prior to the grout reaching its full cure (typically 14
days 70°F (21°C) if a latex fortifed portland cement based
grout is used or 10 days if an epoxy based grout is used.

2. Poor pool water maintenance. Improper balance of pool
water pH, alkalinity and water hardness can all lead to this
condition. Refer to section 11 for more information.

3. Edge mounted PVC dots that do not allow suffcient grout
joint depth.

4. Insuffcient packing of the joints during installation (e.g.
bridging joints).

Tiled Swimming Pools, Fountains and Spas — Technical Design Manual
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Section 12 — Troubleshooting and Case Study

Case Study 1 - Concrete Pool Structure is being
prepared to receive the tile fnish. Examination
of the concrete shell is made to evaluate and
determine if leveling / preparation is required.
The concrete shell is scheduled to receive a
waterproofng membrane and subsequent
porcelain tile fnish. The concrete will require
preparation prior to the installation of these
materials. Notice the tile mechanic as he foats
and shapes the contour of the pool utilizing
templates, foats and screeds to achieve the
desired form and height of the renders and
mortar beds.

ok B

Case Study 2 — Mechanic is using a wooden
template to shape and screed the swale in the
water feature tank. Latex fortifed portland
cement mortars and renders are used for this
purpose. Skilled mechanics determine and set
fnished tile heights, spots, and intersections
using lasers, levels and site line builder’s
transit levels.

Case Study 3 — The use of a LATICRETE® liquid
latex fortifed portland cement based leveling
mortar is used to correct any irregularities in
the concrete shell. Proper surface preparation
will result in an aesthetically pleasing tile or
stone fnish.

180
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Section 12 - Troubleshooting and Case Study

Case Study 4 - Once the concrete shell
is prepared, it is now ready to receive the
waterproofng membrane. The leveling mortars
are typically allowed to cure 48 to 72 hours
at 70°F (21°C) prior to the installation of the
waterproofng membrane. The penetrations,
drains, lights, windows, pipes, etc..are
prepared frst. In this instance LATICRETE 9235
Waterproofng Membrane, the gold standard
in waterproofng membranes for tile and
stone installations, is being used. The liquid
component and fabric is used to frst treat
these areas.

Case Study 5-Coves, corners, and any changes

of plane are also pretreated.

Case Study 6 — Movement joints are also

included in the pre-treated areas. The
waterproofng membrane is looped down
into the movement joint (to accommodate
any potential movement). The waterproofng
membrane must be given enough “slack”
when looped into the joint to accommodate
the anticipated movement. The waterproofng
membrane is then lapped onto the concrete /
mortar bed joint fanks and horizontal areas
by at least 2 — 4" (50 — 100 mm) to receive the
main waterproofng membrane treatment.

Tiled Swimming Pools, Fountains and Spas — Technical Design Manual
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Section 12 — Troubleshooting and Case Study

Case Study 7 - Once the pre-treated areas
are dry, the main membrane application can
commence. Notice how the fabric component
is pre-cut in order to be placed quickly into the
freshly applied liquid component. Generally,
the waterproofng membrane is overlapped
by a minimum of 2" (50 mm) onto adjacent
areas. Avacuum cleaner is used to ensure that
the concrete is cleaned of any dust or debris
prior to the application of the waterproofng
membrane. The concrete is then dampened
with a sponge and clean water in an effort to
reduce the suction effect of the concrete and
allow the membrane to remain workable for an
extended period of time.

Case Study 8 - The waterproofng installation
is complete. The waterproofng membrane
must be allowed to fully cure prior to the food
test. Full cure rates will vary by product type.
Consult with the waterproofng manufacturer
for full details.

Case Study 9 - The penetrations are sealed
with a suitable fexible sealant. Generally, 100%
silicone sealant (e.g. LATICRETE® Latasil™ with
LATICRETE 9118 Primer) or urethane sealant
with non-solvent based primers can be used.
All precautions to create a complete watertight
tank must be taken to ensure a successful
food test.
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Section 12 - Troubleshooting and Case Study

Case Study 10 — The swimming pool is now
in the food test stage. The waterproofng
membrane must be allowed to reach its full
cure prior to food testing. Full cure will vary
by manufacturer and product type. The pool is
flled atarate of 1" (25 mm) per hour. Generally
the water level will be continually monitored
during the length of the food test (typically
24 - 72 hours) to determine a vessel’s ‘water-
tightness’. The water is then drained at a rate
of 1" (25 mm) per hour.

Case Study 11 — The tile installation can now
begin. Generally, work begins on the vertical
areas frst. A high strength liquid latex fortifed
thin set mortar (e.g. LATICRETE 254 Platinum;
or, LATICRETE 4237 Latex Additive mixed with
LATICRETE 211 Powder) suitable for submerged
applications is used. Care is required when
working over the waterproofng membrane.

Case Study 12 — The installation of the tile
in the horizontal areas is now complete.
Once the tiles are installed and grouted; the
installation must cure for a full 14 days after
the fnal grouting period at 70°F (21°C) if a latex
fortifed portland cement based grout (e.g.
LATICRETE PermaColor™ Grout) is used or 10
days if an epoxy based grout (e.g. LATICRETE
SpectralOCK® PRO Grout*) is used.

After the installation materials have fully cured,
the water feature can be flled with water. Use
the same water fll and drain rate of 1" (25 mm)
per hour whenever a tiled water feature is flled
and drained.

Case Study 13 - The pool in its fnished state
and ready for the crowds.

* United States Patent No.: 6881768 (and other Patents).
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