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Emily Lorenz, PE, F-ACI, is an independent consultant in the areas of life-cycle assessment (LCA),
environmental product declarations (EPDs), product category rules (PCRs), green building, and
sustainability. She serves as an engineer in the areas of green structures and practices, energy
efficiency, thermal properties, and moisture mitigation. Lorenz also specializes in building code and
standards work and advocacy. She actively participates as vice-chair of the Envelope Subcommittee
developing the commercial provisions of the 2024 International Energy Conservation Code (IECC),
and as a voting member of several committees including the 2024 IECC Commercial Committee;
the Envelope Subcommittee of ASHRAE 90.1; ASTM International Committee E60, Sustainability;
the American Concrete Institute’s (ACI’s) building code subcommittee on sustainability; ACI
Committee 130, Sustainability of Concrete; Joint ACI-TMS Committee 122, Energy Efficiency of
Concrete and Masonry Systems; Joint ACI-ASCE Committee 550, Precast Concrete Structures; and
several other technical associations and committees. She also serves as an expert to ISO TC59\SC17\
WG3 Environmental Declarations of Products. Lorenz received her BS and MS in civil engineering
(structural emphasis) from Michigan Technological University, Houghton, MI, USA.

2023 Life-Cycle Cost Analysis | 1



unparalleled,
ISO 17025-accredited,
independent laboratory services

1IPAX

International Product Assurance
LABORATORIES

Comprehensive Testing
Broad array of tests for ISO 17025-accredited ASTM, ANSI and ISO
standards, as well as customized testing for research and development

Unparalleled Experience
Lab staff with over 125 years of combined experience in product
testing and research

Multi-Disciplinary Expertise
Engineers and scientists on staff, and additional collaboration with
Clemson University and others, provides wide-range expertise

Standards Insight BN

Participation and leadership in numerous international standards
committees provides unmatched knowledge into standards and
testing methods

= )
“-se

’ 5’ 4
‘. s |

To order a test or learn more about our full testing capabilities on a wide-range " - %
of products, visit: www.IPALaboratories.com. M

International Product Assurance Laboratories I AS
(formerly Product Performance Testing Laboratory)

c“;g&@#:}gv 100 Clemson Research Boulevard, Anderson, SC 29625 USA ACCREDITED

Testing Laboratory

Phone +1 855-IPA-LABS testing@IPALaboratories.com 50 17025

TL-720




Life-Cycle Costs for Flooring in Commercial Buildings
Floor Covering Comparison Study

The Tile Council of North America commissioned an
independent consultant, Emily Lorenz, PE, F-ACI, to
conduct a Life Cycle Cost Analysis study.

Introduction

There are several methods available to evaluate and
compare the economic performance of products or
systems. For this study, life-cycle cost analysis (LCCA)
is used to compare 18 flooring types installed in a typical
office building. For the purpose of this study, a typical
office building is defined according to the commercial
building characteristics included in the 2018 Commercial
Buildings Energy Consumption Survey from the U.S.
Energy Information Administration. The LCCA was
conducted according to ASTM E917-17, Standard
Practice for Measuring Life-Cycle Costs of Buildings
and Building Systems.

An LCCA is a powerful tool to aid decision makers
in evaluating all relevant costs for a given building
system. Costs are summed in terms of either present
values or annual values over a specified period of time;
for this study, present values are used. This allows for
comparison of the construction and maintenance costs
of alternative building systems that meet the same
functional requirements. In this study, the functional
requirements of all flooring types are that they are fit for
use and provide adequate durability and cleanliness for

light to medium commercial use in office space.

This is not to say that all flooring types naturally
receive the same soil load, wear pattern, or abrasive
conditions, nor is their appearance similar. As such,
soil conditions and appearance affect the maintenance
cycle and expectations for each product category. For
example, marble and other stone flooring are often used
in areas where foot traffic and abrasive conditions are
frequent (for example, commercial building lobbies), yet
are generally expected to have a highly polished finish.
Because of this, maintenance for stone flooring is more
involved than materials such as carpet, for example,

which has a different expected appearance and soil load.

Eighteen Flooring Types of the Study

CSlI Designation | Flooring Types

093013 Ceramic Tile

09 3013 Quarry Tile

093013 Porcelain Tile

096219 Laminate

09 63 40 Marble

0963 40 Granite

0963 40 Travertine

09 63 40 Limestone

096419 Engineered Wood

09 64 29 Solid Wood

09 6516.23 Sheet Vinyl

09 6519.19 Vinyl Composition Tile
(VCT)

09 6519.23 Flexible Luxury Vinyl
Flooring (LVF/LVP)

096519.43 Rigid Core Flooring (RCB,
SPC, WPC, etc.)

096613 Epoxy Terrazzo

09 67 23 Poured Epoxy

09 6813 Carpet Tiles/Carpet
Squares

09 6816 Nylon Broadloom Carpet

Table 1

Although this study was based on flooring use in light
to medium commercial applications, many of the results
would be applicable to residential applications as well.
Differences in wear and cleaning routines between
residential and light to medium commercial applications
are similar for the eighteen flooring types studied, with
the primary difference being an increased loading for
commercial applications attributed to more frequent

rolling of carts and higher pedestrian traffic.

A note about conservative assumptions: This study was
primarily funded by the Tile Council of North America
(TCNA) although with financial and technical support

from several industry associations representing other

2023 Life-Cycle Cost Analysis | 3



flooring types. While the selection of engineering
parameters was made by the author without influence
from TCNA or others, as a condition of undertaking this
report and to avoid any suggestion of bias favoring the
source of primary financial support, in the evaluation of
any data ambiguities, any reasonable choices that could
potentially favor the selection of flooring types other than
ceramic, porcelain, and quarry tile were preferred. These
choices are identified and referred to as conservative

assumptions within the author’s full report available at

http://bit.ly/3UBUPHF.

The 18 types of flooring considered in this LCCA are
listed in Table 1, ordered by their CSI designation.

For this study, annual 2020 costs were chosen because
they represented the most-current values that were
not influenced by COVID-19 pandemic-related
fluctuations. When cost data were not available in
the RS Means database, online searches of cost data
from big-box retailers were used or industry sources

were consulted to approximate cost data in relation to

available RS Means data.

Basic LCCA Criteria

As consumers look toward more-sustainable and
durable products, it is common to consider the impacts
and costs over the full life cycle of a building. When
evaluating the environmental impact of a material, both
the International Green Construction Code (IgCC)
and ASHRAE 189.1, Standard for the Design of High-
Performance Green Buildings, use a 75-year period of
analysis. In keeping with those standards, a 75-year
study period was used for this analysis. To check the
sensitivity of the analysis however to this study period,
additional analyses were run with a study period of

40 years.

To compare future costs, such as maintenance and
replacements, occurring at different times over the life
of a building, such future costs are “discounted” back to
their net present value. That is, the discount rate reflects
what a dollar today will be worth in the future with
interest, and conversely, what an expense in the future

would cost today if those dollars today were saved and
interest earned on them. Per ASTM E917,“The discount

4 | 2023 Life-Cycle Cost Analysis

rate is used to convert costs occurring at different times

to equivalent costs at a common point in time.”

A real discount rate of 3% was used for this study, which
is expressed in terms net of general price inflation. This
means whatever cost increases occur in the future due
to inflation, this study assumes the rate of interest to be

three percentage points greater than that inflation.

The 3% real discount rate was chosen based on Lavappa
and Kneifel (2018), which set the real discount rate based
on “long-term Treasury Bond rates averaged over 12
months and the general inflation rate.” In its Technical
Note 2032 rev 2, the National Institute of Standards
and Technology notes that average discount rates range
from -0.5% to 7% (NIST 2021).To check the sensitivity
of this LCCA analysis to this discount rate, additional

analyses were run at discount rates of 0%, 5%, and 7%.

Summary and Results

'The following chart summarizes the installed cost for each
flooring type, the lifetime cost in net present dollars for
each flooring, the reference service life for each flooring,
and the cost per year averaged over the full building life.
Costs associated with daily cleaning practices common to
all flooring types, whether regular dusting, mopping, or
vacuuming, were assumed to be the same and were equally
applied to each material’s life cycle cost. For those flooring
types that did not have an estimated service life that
was a multiple of the study period, a residual value was
calculated at the end of the study period and subtracted
from the net present value. The residual value is calculated
as a percentage of the initial cost discounted back to the

net present value from 75 years.

Compared to costs presented above using a 3% discount
rate, a higher discount rate decreases the impact of
future costs on the net present value. Conversely, a lower

discount rate increases the impact of future costs.

Shortening the building life from 75 years to any lesser
number puts greater emphasis on the cost of the initial
installation and eliminates the impact of maintenance
and replacements beyond the study period (in this case
40 years). However, the cost per foot per year for all
floorings goes up as the costs are not amortized over the

longer building lifetime.



Life-Cycle Costs for Flooring in Commercial Buildings

Material Type installation Costi| Costs (per | EStimated |Cost per Year
(per sq.ft.) sq.ft.)
Quarry Tile $9.53 $71.31 75 years $0.95
Ceramic Tile $11.03 $72.81 75 years $0.97
Porcelain Tile $11.38 $73.16 75 years $0.98
Solid Wood $8.92 $75.78 75 years $1.01
Engineered Wood $7.92 $78.76 25 years $1.05
Limestone $24.30 $101.68 75 years $1.36
Travertine $24.30 $101.68 75 years $1.36
Granite $26.65 $102.69 75 years $1.37
Marble $26.65 $104.03 75 years $1.39
Nylon Broadloom Carpet $5.86 $125.41 5 years $1.67
LVF $4.56 $131.66 15 years $1.76
Carpet Tile $5.25 $132.57 5 years $1.77
Rigid Core $6.36 $136.13 15 years $1.82
Epoxy Terrazzo $13.66 $137.22 75 years $1.83
Laminate $8.49 $138.45 20 years $1.85
Poured Epoxy $11.49 $155.91 15 years $2.08
VCT $3.09 $159.48 15 years $2.13
Sheet Vinyl $7.10 $169.46 15 years $2.26

Table 2

Costs calculated for light to medium commercial use in office space.

! Initial installation costs are the addition of the material and labor costs for each respective material type.

2 Life cycle costs are expressed as net present values (NPVs).

3 Costs per year are the life cycle costs for each respective material divided by the length of the study period (75 years).

In total eight analyses were performed For flooring products between these least and most expensive
* 3% Discount rate with a 75-year study period categories, some of the relative rankings moved slightly
(presented in Table 2) depending on the discount rate and study period. As an

» 7% Discount rate with a 75-year study period example, using a 0% discount rate and a 40-year study period,

+ 5% Discount rate with a 75-year study period the only changes from the table above using a 3% discount

te and 75- tud iod that ite had al
* 0% Discount rate with a 75-year study period ratean year study peniod were that gramite hada ‘ower
life-cycle cost than limestone and epoxy terrazzo had a

lower life-cycle cost than LVE. To see all the analyses, refer to

* 5% Discount rate with a 40-year study period the author’s full report available at http://bit.ly/3UBUPHE.
* 3% Discount rate with a 40-year study period

* 7% Discount rate with a 40-year study period

* 0% Discount rate with a 40-year study period For specific projects using a building
lifetime different than those above, or for
In all cases, quarry tile, ceramic tile, porcelain tile, solid different discount rates, or different installed
costs and maintenance costs, please contact
IPALaboratories at info@IPALaboratories.com
for a project-specific lifecycle cost analysis.

wood and engineered wood cost less per year than all

other floorings. Also, in all cases, poured epoxy, VCT,

and sheet vinyl cost more than all other floorings.

2023 Life-Cycle Cost Analysis | 5



Life-Cycle Costs for Flooring in Commercial Buildings
Tile: The Modern Flooring Option

Ceramic tile has evolved. While tile has always been
known for its durability and ease of maintenance, it is
now also recognized for cost savings, functionality, health
benefits, and sustainability advantages. Manufacturing
advances in digital imaging have
revolutionized tile design, creating
virtually limitless design options.
Ceramic tile’s many advantages
plus array of styles make it now the

ultimate modern flooring option.

21st Century Style

Ceramic tile offers a large variety
of shapes, colors, sizes, textures, and
surface patterns. Additionally, digital
imaging allows a manufacturer to
print a design or image directly on
the tile’s surface before it is fired. This
process bakes into the tile any color,

or design you can imagine.

With this innovative technology, ceramic tile options also
include surface textures such as wood, marble, granite,

slate, and even fabric textures such as linen and suede.

'The variety of ceramic tile styles allows you to match any

6 | 2023 Life-Cycle Cost Analysis
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Ceramic tile
has the lowest
life cycle cost
of any flooring
— making it a

great investment
for home and
business owners
alike.

—

~ modern style and convenience
~ of ceramic tile flooring.

T T

aesthetic, including the ability to customize a tile design

and/or installation pattern for one-of-a kind projects.

Long-Term Savings

Flooring products come in a wide
range of prices and budget is always
a contributing factor in a flooring
decision. Consumers can choose

confidently when using ceramic tile.

A study by Emily Lorenz, PE, F-ACI,
an independent cost consultant,
analyzed the life cycle costs of various
flooring  options, including ftile,
hardwood, laminate, carpet, vinyl,
and other popular choices. After
appraising initial installation costs,
replacement costs where relevant, and
custodial maintenance expenses, for
each option over its entire life cycle, the study found
tile to be the most affordable flooring type. In fact, all
types of tile cost less than $0.99 per square foot per year
while poured epoxy, VCT, and sheet vinyl flooring were
the most expensive over the life of a building. Nylon

broadloom carpet, carpet tile, luxury vinyl flooring and



rigid core vinyl flooring were also significantly more

expensive than the tile options.

Functionality You Can Trust

Nonflammable ceramic tile will not melt like some
vinyl flooring should there be an unfortunate incident
with heat. And, if that incident erupts into a fire,
ceramic tile won’t smoke, burn, or emit toxic fumes and
can help reduce the spread of flame. This advantage is
especially important for maintaining a clear and safe
exit path during a fire. Along with heat-resistance, many
tile options are also frost resistant, which gives ideal
functionality in extreme temperature conditions, for use

indoors and out.

Further, ceramic tile manufacturers can communicate
areas of use based on the slip resistance characteristics of
their products and classify their products into one or more
of five product use cateories. These cateories, categorized
under ANSI A326.3, serve as a guide to the general
public, manufacturers, distributors, specifiers, architects,
contractors, testing laboratories, building owners, and
other businesses and professionals. Ceramic tile offers a
variety of sizes and finishes to choose from to meet the

functionality needed for potentially slippery conditions.

Sustainability

Versatile, durable, low-maintenance, safe, and healthy
ceramic tile flooring is the flooring of choice, especially

because it is also environmentally-friendly.

The following benefits make ceramic tile one of the

most eco-friendly flooring options available:

Energy efficiency: Ceramic tile’s intrinsic thermal
mass decreases peak heating and cooling in your home,
thus limiting temperature swings, reducing the need for

your HVAC system, and saving energy.

Lowest carbon footprint in North America:
Ceramic tile made in North America is typically
made with materials found within 500 miles of the
manufacturer, decreasing necessary transportation and
associated greenhouse gas emissions and energy. This
contributes to North American ceramic tile having the

lowest carbon footprint of all flooring options.

HEALTHY HOME

HEALTHY CLEANING

000 000 0 @ O

HEALTHY PLANET

Healthy Benefits of Ceramic Tile

-
N

III():

Allergen free Ceramic’s nonporous
surface doesn’t allow allergens in
the environment such as dust, dirt,
and pollen to penetrate.

No PVC Polyvinyl chloride is a resin
found in some vinyl flooring that
contains phthalates and organotins,
both a concern among health
experts.

No formaldehyde Certain levels of
formaldehyde can irritate asthma
and other respiratory disorders.
Ceramic tile does not contain formal-
dehyde.

Bacteria-resistant Ceramic tile is in-
hospitable to the growth of bacteria.

Nontoxic Ceramic tile doesn’t emit
any toxic fumes when exposed to
heat or fire.

No VOCS Volatile organic com-
pounds are harmful gases that may
cause various health concerns and
are emitted by many non-ceramic
flooring types.

Easy to clean Wiping with some
soap and water is all that’s needed
to clean up most messes — no harsh
chemicals are necessary.

Antimicrobial Options can suppress
and even destroy harmful microor-
ganisms, such as mold, fungi, bacte-
ria, and viruses.

Scratch-resistant Dents, scrapes,
and cuts often seen in other materi-
als aren’t the same danger for ce-
ramic tile.

Stain-resistant Your life is bound
to see many messes—ceramic tile
doesn’t stain easily!

Lowest carbon footprint Lowest
global warming potential and low-
est fossil fuel resource depletion in
North America.

Lowest life cycle cost Less replace-
ment costs compared to other
flooring materials.

Recycling Pre- and post-consumer
recycled options are available.

2023 Life-Cycle Cost Analysis | 7
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Recycling: Because ceramic tile is made of naturally
occurring materials, it typically meets the requirements
for clean fill. Disposing of ceramic tile means you are not
contributing to the growing landfill problem associated

with plastics.

Endurance: Tile’s lifetime can span generations.
This durability limits the need to create new flooring

materials, which would require additional resources.

Green Squared Certified® is a

multi-attribute  sustainability

GREEN standard  that uses the

SQUARED
CERTIFIEDo

American National Standards
Institute (ANSI) process to
evaluate the sustainability of
tile and tile installation products. Green Squared uses
the transparency and consensus of the ANSI process
combined with third-party certification to evaluate,
validate, and communicate products that have a positive

impact on the environment and society.

Use GreenSquareCertified.com’s free search tool to help
you locate green squared certified products. Look for the
Green Squared Certified® emblem on the packaging of tile
products you are planning to purchase for easy recognition

of sustainable tiles and tile installation materials.

The Green Squared certification has established
sustainability criteria for products throughout their
full life cycle, including manufacturing, end-of-use

management, corporate governance, and new technology.

Low Maintenance

In today’s fast-paced world, efficiency has become more
important than ever. No one wants to spend countless
hours polishing floors, spot treating carpets, or dealing
with the hassle of replacing damaged vinyl. The flooring
option of today needs to facilitate a dynamic lifestyle
rather than hinder it.

When it comes to beautiful materials for your project,

stylish looks may often come with the price of high-
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maintenance care, but that doesn’t have to be the case.
Ceramic tile’s limitless design possibilities are matched
by performance and functionality, including the

following low-maintenance, cost-saving benefits.

Dirt & Allergen Resistance: Ceramic surfaces do not
harbor dirt, dust mites, pollen, bacteria, fungi, mold, or
other irritants like some other flooring types. Instead,

these allergens can be merely swept or wiped away.

Having surfaces clear of allergens helps prevent them
from circulating in the air and contributing to poor

indoor air quality — important for any home, but

especially so for allergy sufferers!

Stain resistance: When simmering spaghetti sauce
splashes on your kitchen backsplash, the cat knocks your
coffee cup onto the floor, or a bottle of wine drips on
your ceramic tile counter, you can generally clean up the
mess with water alone and no worries about permanent

discoloration.

Water resistance: Ceramic tile is unaffected by moisture.
Further, properly installed and maintained ceramic tile
can form a water-resistant system, which makes ceramic

surfaces a trusted choice for moisture-prone applications

Sweep Step one in car- " LN If your grout has mildew stains
\/ ing for your ceramic tile ” . 4 that you cannot scrub out, wa-
P is to simply sweep away - - ter may have gotten into the

dirt and debris that may

be tracked in by our

feet (or paws) each day. If you

are using throw rugs, it’s a good

idea to clean throw rugs regu-
larly. Likewise, for your ceramic tile
countertops, be sure to brush off any
crumbs or other debris from the counter,
just as you would the floor.

Sweeping gives you the best start possible for
any further cleaning or disinfecting necessary.

Wipe with Water After sweeping, wipe

down tile with a cloth and clean, clear

water. Yes, all that’s needed is clean wa-

~ ter to wipe up most messes! Because ce-

ramic tile is nonporous, wiping it down is

usually sufficient to remove lightly soiled sur-
faces. Be sure to thoroughly dry afterward.

When Water Is Not Enough Sometimes
N things end up on your tile that you can-
. not sweep away or wipe off with water.
Grease from cooking is a common cul-
prit. Or, you may want to disinfect your
surfaces. If you find that you do need some-
thing more than water to clean up, use a neutral
cleaner that’s formulated especially for grout
and tile. Do not use oil or wax-based clean-
ers, as they will leave a residue on your tile and
grout that then attracts dirt more readily.

Elbow Grease Scrubbers made of ny-
lon or plastic do a great job of removing
stains from grout.

Ultimate Guide
to Cleaning
Ceramic Tile

grout, perhaps because the

sealant has worn down. You

can rent a steam cleaner that

will bring the stains to the sur-

face of the grout, where you can

clean them off. The last resort is

to remove and replace the grout, but

consider consulting with an expert before-
hand to determine the best course of action.

Disinfecting Unlike many other surface
= materials, ceramic tile won’t fade or dull

from harsher cleaning chemicals and

disinfectants, should you need to use
them occasionally. The Environmental Protec-
tion Agency has a list of registered cleaning
disinfectants you can consult. Should you not
have any of these registered products, some
common household products—including simple
soap and water—can also be effective disinfec-
tants. Each cleaning agent may be more or less
effective towards a particular virus or bacteria.

[

Simply Clean Ceramic tile is simple to
maintain and keep clean as long as you
follow the basics. Keep these tips handy
with this foldable download tip sheet.
Sweep and wipe down with clean water at least
weekly, or as necessary. When you need more
cleaning power, stick to neutral or mild alkaline
cleaners specially formulated for tile and grout.
Last but not least, rinse thoroughly, making
sure to remove all residue and dry the area well.

Follow these guidelines and your ceramic tile
and grout will stay sparkling clean!

2023 Life-Cycle Cost Analysis | 11



Examples of ceramic tile's durability are all
around us, in our most treasured buildings.

such as kitchens, bathrooms, showers, backsplashes,

countertops, swimming pools, and outdoor spaces.

Scratch resistant: No need to be extra cautious to
protect your ceramic tile, and you also needn’t worry
about the dirt that can accumulate in scratches and dents
such as with nonceramic surface materials. Tile’s hard-
fired surface is incredibly durable, making it resistant to
scratches, scrapes, scufls, dents, chips, and cuts — even

after years of heavy use.

Resistance to Bacteria and Microbe Growth:
Bacteria and fungi need to feed on an organic substance
in order to grow. All ceramic tile is inorganic and
naturally resists the growth of bacteria. Some ceramic
tile options have antimicrobial properties, which can
suppress and even destroy harmful microorganisms,

such as mold, fungi, bacteria, and viruses.

Fade resistance: Color-leaching UV rays from the
sun can fade some other flooring materials. Ceramic
surfaces, however, have the color baked directly into the
tile’s clay body (for unglazed tile) or its glazed surface
(for glazed tile), making it “color permanent.” The
result: ceramic surfaces don’t fade from the sun, even if

exposed to direct sunlight.

Easy Cleaning: Bacteria resistance, stain resistance,

12 | 2023 Life-Cycle Cost Analysis

and scratch resistance make cleaning a breeze. You can
clean up most messes by merely sweeping and wiping
with water. Need a little extra cleaning power? Look for

a neutral cleaner made specifically for tile and grout.

With all of these low-maintenance benefits, it’s no
wonder that ceramic tile has one of the lowest life cycle

costs of any flooring.

Historic Durability in Modern Form

Tile has a heritage that no other flooring option can
match. From ancient empires to modern mansions,
we've continued using ceramic tile because of its
incredible durability and the beauty of craftsmanship
that only comes with hand-laid ceramic tile. The cost
study conducted by Emily Lorenz, PE, F-ACI, lists tile
as one of the longest-lasting flooring options available.
When compared to all vinyl flooring (LVE rigid core,
sheet and VCT), engineered wood, carpet, laminate and

poured epoxy, ceramic tile lasts three to five times longer.

The Floor of the Future

As trends change and other flooring types fall in and
out of favor, ceramic tile has remained one of the most
trusted flooring solutions. With the help of modern
manufacturing developments, ceramic tile will continue

to stay in the forefront of technology to offer unmatched

versatility and design.

Contemporary designs rely
on durable materials that look
timeless with any decor style.
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Life-Cycle Costs for Flooring in Commercial Buildings
Color Psychology: How Your Tile Color Affects

Your Mood

Choosing tile colors for your decor is fun and
creative. Simply, we recommend you choose a tile
color you love. Of course, you'll want to choose a
color that works well for your space, matches the
rest of your decor, and is something that you’ll enjoy
looking at every day. These parameters will help you
narrow your choices. Yet another thing to consider

is how a particular tile color may make you feel.

Color psychology is a powerful interior design tool
that takes into consideration the various emotions
associated with a given color. Colors may affect
how you feel, think, and act, so a crucial step in
choosing the right tile color is to consider what
kind of atmosphere you want to create in a given
space and which color will best help achieve this

atmosphere.

The Color Wheel

In physics, color is understood as our eyes’ and brain’s

response to wavelengths of light reflected off of objects.

When we think of color, we often think of the paint
color wheel, which posits that red, yellow, and blue
are the primary colors from which all other colors are
derived. Combine the primary colors and you’ll create
the secondary colors of green, orange, and purple (or
violet). Combinations of all of these colors create the
tertiary colors and complete the color wheel: yellow-
green, blue-green, blue-purple, red-purple, red-orange,

and yellow-orange.

Understanding the following color wheel basics can

help you use the color wheel in interior design:

Complementary colors: Colors that sit directly
opposite each other on the color wheel (such as violet
and yellow or orange and blue) are complementary

colors and typically work well as accent colors.

Triads: Triads are colors that form a triangle on the

color wheel, such as red, blue, and yellow or violet, green,
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and orange. While triads can work as accent colors, they

need to be balanced to avoid overwhelming the space.

Analogous colors: Analogous colors are groups of
three colors that sit right next to each other on the color

wheel, such as green, yellow-green, and yellow.

Monochromatic colors: Monochromatic color
schemes involve just one color, but can include varying
shades — for example, ranging from mint green to

forest green.

Cool and warm colors: Cool colors include blues,
greens, and purples — colors that remind us of water or
grass and thus evoke a cool feeling. Warm colors — reds,
oranges, yellows, and pinks — remind us of fire or the
sun, evoking a warm feeling. The use of cool or warm

hues can help create a certain mood in a space.

Noncolors: Noncolors are hues that aren’t on the color
wheel (such as white, gray, black, beige, and brown), but

are still important to interior design.




Tile Color Psychology

Red Tile: Beginning with what’s arguably the boldest
color on the color wheel, red tile is simultaneously

and of

determination, power, energy, strength, danger, and

evocative of love, passion, and desire
war. Think of red tile as a tool to heighten the senses,
raise energy levels, and stir up excitement — the kind
of color that creates a memorable first impression and

gets people talking.

Red tile can work as a great accent to warm up a “cool”
space, or can create a dramatic impression when used in
larger applications or for an entire room (think of a red
tile alcove or bathroom). Kitchens and dining areas can
also benefit from red tile, since red is thought to increase
appetite. When used for a tile feature wall, red can visually

change the proportions of long and narrow rooms.

Combine red tile with other colors to alter its impact.
For example, when combined with soft grays and
magentas, red can make a space feel feminine and cozy.
Earth tones paired with a rustic red tile make for a
warm and natural feel. In general, purple-reds emote

quiet and intimacy and orange-reds are energizing.

Red Orange

e,

= Al

ricot orange
tile combined with .
grays and browns
creates a calm

" atmosphere.

Pink has become the brand color for breast cancer,
and pink tile is following suit as a trending way to add
elegance and feminine strength to home decor. Pastels
such as blush tile create serene and sophisticated style,
bold hues establish boho and industrial chic looks, and
orangish pinks such as coral tile lend vibrant, buoyant,

yet comforting vibes.

Orange Tile: If your space needs a burst of energy,

Yellow

S b o e e |

Light red: Love, passion, sexual-
ity, sensitivity, and joy

Pink: Love and friendship
Reddish brown: Fall and harvest

Dark red: Willpower, vigor, cour-
age, leadership, and longing
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Bright orange: Adventure, warmth

Red-orange: Action, domination,
pleasure, passion, and desire

Dark orange: Confidence, ambition

Gold: Prestige, wisdom, illumina-
tion, and wealth

Light yellow: Joy, intellect
Bright yellow: Optimism
Deep yellow: Sophistication

Dull yellow: Jealousy, sickness,
decay, and caution (rarely used
in interior design)



N 5 Y x
e

‘your wildest
expeditions.

|t
77

IH Ay

Wil M g
OUITEG |
M (LRI
TR =7~

WEIRL "’]'ili"-'ﬁi,l

Inspiratkn isn’t alwa‘;'s obvious, but the=|~igrrf'phffner should be.

Order your complimentary samples and create your digital account
at Crossvillelnc.com.

Floor: Nest & Retro Active 2.0 | Wall: Retro Active 2.0 b



orange tile may be the right choice for you. Orange is
reminiscent of the tropics, sunshine, and joy and emotes
happiness, enthusiasm, encouragement, fascination,
creativity, success, determination, stimulation, and at-
traction. It combines the warm and welcoming aspect
of yellow with the excitement of red, with varying ef-

fects depending on the shade:

While people tend to either love or hate the color orange,
executive director of the Pantone Color Institute and color
expert Leatrice Eisemen explains that orange is working
its way up the ladder of consumer preferences — so we

may see more orange tile in future projects.

Orange tile can be overwhelming if used for large ap-
plications, so consider it as an accent color or for small
applications such as a backsplash. Like red, orange
stimulates appetite, making it a great tile color for
kitchens. Orange is also ideal for rooms that require a

lot of energy, such as exercise rooms.

In general, the brighter the shade of orange, the less of
it you need. Likewise, paler and more muted oranges
— such as apricot, peach, terra cotta orange, and dusty
orange — are ideal for larger tile applications and more

relaxing spaces such as bedrooms.

Green

Olive green, sage green: Peace

Dark green: Ambition

Yellow-green: Joy and cheeri-

Light/pastel blue: Understand-
ing, healing, health, tranquility, tasy
and softness

Consider mixing a bright orange tile with yellow and
pink accents to invoke energy and excitement, and apricot
orange tile with deep grays and browns for a calmer at-
mosphere. Pair orange tile with gold, brown, and red tile
accents or other interior decor for a harvest or fall feel.

Yellow Tile: The color of sunshine, yellow tile pro-
motes energy, happiness, joy, and intellect. Yellow is
even said to spark communication and creativity and
stimulate the memory and nervous system. However,
choosing the right shade of yellow is crucial, as dull
yellows can be more de-energizing than uplifting, and

too-bright yellows can be overwhelming:

Yellow tile is ideally suited for bathrooms, kitchens, and
dining areas. Because yellow creates the illusion of light,
yellow tile is also a great choice for hallways and other
windowless rooms — just look for a strong, saturated
yellow shade.

The wide variety of shades of yellow tile allows much
design versatility: Earthy yellow tile with purple and
terra cotta colors makes for a relaxing vibe. Deep yellow

tile and gray accents makes for a sophisticated space.

Green Tile: The color of grass, leaves, and other natu-

Vibrant purple: Creativity, fan-

Light purple/lavender: Calm,

ness

Aqua: Protection and emotional
healing

Midnight blue: Luxury

Dark blue: Seriousness, integrity,
power, and knowledge

soothing

Dark purple: Regal, exotic,
wealth
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ral elements, green is also the most restful color for the
eye. Green emotes renewal, growth, fertility, freshness,
and harmony; using green tile can lend a sense of emo-

tional safety, security, and calmness to a space.

Green tile is a color you can use in any space. Difter-
ent shades of green tile can add contrast to a mono-
chromatic color scheme. When paired with wood tones,
green tile establishes a natural and organic aesthetic.
Emerald green tile makes for a dramatic and elegant
space. Evergreen, spruce, and other deep greens create
a muted look and hushed mood. Celery green tile is a
popular and versatile choice, looking warm and relaxing
in a living room, bright and clean in a bathroom, and
light and airy in a kitchen.

Blue Tile: Reminiscent of both the sky and the ocean,
blue tile emotes feelings of freshness and calm, as well
as strength, dependability, truth, confidence, loyalty,
trust, intelligence, wisdom, faith, and heaven. This el-
emental color has serious benefits for both the body and
mind, reducing blood pressure, slowing the heart rate

and metabolism, and producing a calming effect.

The calming effect of blue tile makes it a great addition

to any space in which you want to be able to relax, such

White Gray

as a bedroom, bathroom, or dining space. Blue tile is also
trending for use in backsplash designs. Bright French
blue tile and sunflower yellow accents make for a cheer-
ful combination. Navy blue tile and other dark shades
lend a touch of drama. Blue and green tile are a classic
combination that’s said to be calming. Blue and white

tile create a refreshing look.

Purple Tile: Purple is associated with luxury and
creativity and is purported as the favorite color of pre-
adolescents. A combination of bold red and calming
blue, purple tile can be either vibrant or understated,
depending on the shade or tone. Dark purples are rich,
dramatic, sophisticated, eccentric, exotic, and regal,
whereas lighter shades are soft and soothing.

Purple tile can add depth to or brighten up a neutral
design scheme. If youre looking to create a specific
vibe with your purple tile, pay special attention to the
shade. Dark purple tile adds a mysterious vibe to a room
and creates the perfect backdrop to show off silver and
crystal accents. Eggplant purple tile paired with crisp
white tile accents or trim creates a sophisticated and
lush look. Mix purple tile with soft greens and/or blues

for a tranquil color palette.

Black

Purity, freshness, balance,
wholeness, order

Warm white (yellow under- fulness

tones): soft and relaxing

Cool white (blue undertones):
Crisp, cleanliness

Cool gray: Strength, confidence

Elegance, drama, power

Warm grey: Comfort, thought-

Dark Grey: Security, intelligence
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MAPEI's

Ultracolor’ Plus FA

is the world'’s best-selling grout

Ultracolor Plus FA does it all.
What makes it so successful?

- Fine-aggregate formulation makes this an all-in-one
replacement, with no need for separate sanded or
unsanded grouts

- Can be used on wide or narrow gap widths from 1/16" to 3/4"

- Can be used on scratch-sensitive natural stone as well as
porcelain and ceramic tile

- Rapid-setting with no sealer required

- Efflorescence-free and color-consistent with easy
cleanability and workability

High-performing, easy and convenient, this truly is the
best-selling grout on...and around... the planet.

For details on Ultracolor Plus FA, and our other cutting-edge
products, visit www.mapei.us.

£ v ]inJaJo)

MAPEI USA

Light purple tile shades such as lavender tile and lilac
tile add a soft and soothing feeling to a room — or a
happy vibe, when paired with colors such as chartreuse

or aqua.

White Tile: White emotes purity, cleanliness, per-
fection, innocence, completion, wholeness, peace, calm,
hope, comfort, encouragement, and protection and sig-
nifies a blank palette or clean slate. White tile alleviates

emotional turbulence and creates a sense of order and

Grout Color Choice

Contrast grout color with
tile color to emphasize
the tile shape and pattern.

color for a less pro-
nounced effect.
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efficiency, helping to declutter your mind and your life.
As a result, white tiled interiors feel clean and fresh —
think of Scandinavian design with its tendency toward
all-white spaces and sparse decoration, as well as Hygge
design that uses white, light, and neutral colors for sim-
plicity and to promote a sense of space and calm.

White tile can make a room look bigger, but can also
seem cold, sterile, or barren if it’s not balanced with oth-
er colors or accent pieces. The undertone of the white

tile also makes a big
White

tile with yellow un-

difference:

dertones looks soft,
creamy, and relax-
ing, which is a great
option to soften any
warm or neutral
color scheme. White
tile with blue under-

tones looks crisp and

striking.
Match grout color to &

the tile color to create a

seamless effect. All-white tile bath-

rooms have been a
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SAFE & EASY

Easy to install

high performance epoxy
products that have NO
Negative Impacts

v Safe for the applicator.
v Safe for the environment.
v Safe for transport.

S—

ARLIKE'EVO =R ZHERORisk® products have the
Y = lowest risk of any products available.

~ ®2 TheZHERORisk® Products position the Tile
s % Industry as the leader in Safer Practices,
Better Performance, Lowest VOC, and
Lowest Environmental Footprint, Learn

ml; more at wwwiiledoctorcom/project-zero

ZHE

ZHERORISK  _ the :

TileDoctor.com | 1-877-TILEDOC

popular trend since the Victorian era, and white sub-
way tile is a classic backsplash choice. White tile pairs
well with black tile in classic designs such as the octa-
gon and dot pattern and checkerboard tile. White tile’s
broad use makes it a staple for many decor styles, such

as farmhouse, transitional, and minimalism.

Gray Tile: Gray brings calmness, serenity, and so-
phistication. While solid grays and grays with cool un-
dertones signalize strength and confidence, softer grays
and grays with warm undertones create a sense of deli-
cacy, comfort, and thoughtfulness.

Gray tile is often used as a neutral backdrop to make
other colors pop. Mixing different shades or tones of
gray can also create a look of understated elegance.
Cloud gray tile with fawn or ecru accents establishes a
soft and inviting atmosphere. Dove gray tile combines
well with violets and plums for a soothing and soft aes-
thetic. Shades of grey are emerging as the backdrop for
industrial chic approaches to home and workplace decor.

Black Tile: Black tile is associated with luxury, el-

egance, and sophistication. When used as the main color,
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STARTS HERE.

From the industry’s most comprehensive training
programs for tile installers and contractors,
to free education and technical support for
designers, we're here to empower you to create a

safer, better built world.

Contact us for support
on your next project.

IMIWEB.ORG

1M

black tile creates a sense of mystery, drama, and power.
'This go-to color is simultaneously traditional and modern

— a fail-proof option to create a timeless and chic look.

Black tile can be a bit overwhelming when used heavy-
handedly, so be sure to limit it to single applications or
small rooms (for example, black tile bathrooms are cur-
rently trending). Black tile also works as a great accent
or contrasting element, as it helps balance other colors

so that they stand out more.

Black and white tile is a classic combination, whether
in patterns such as checkerboard tile or octagon and dot
tile, black marble-look tile with white veining, or pair-
ings of black tile with stark white grout that empha-
size the layout pattern. Red and silver are also classic

complements to your black tile.

Beige & Brown Tile: The color of wood, brown
symbolizes nature and evokes nature’s stability, secu-
rity, groundedness, and relaxing quality. This robust,
weighty color adds an earthy richness to interior decor
that makes a space feel warm and inviting, encouraging

your family and friends to stop and unwind.

INTERNATIONAL
MASONRY
INSTITUTE



Beige and Brown

Stability, nature, sophistication, comfort

The mood your brown tile creates relies heavily on the
shade of brown or beige and any other design elements

in the space.

A lovely way to use brown tile is to contrast dark and
light shades and mix textures. Brown tile is a good
choice to emphasize (and tone down) bolder colors
such as orange or lime green. Blues and greens both

benefit from brown accents. Pair brown tile with aqua

Color Combination Options

=

B

Use different colored tiles
in blocks of color.

Use different colored tiles
in a set pattern.

|

1 )=
~hg®"

|

Use different colored tiles
in a random pattern.

Stagger from one tile
color to another.

Multicolor

Individual expression

accents to create a light and airy vibe, or with burgundy
for a swanky look.

Light brown shades of tile such as beige, linen, and flax
lend warm sophistication to a space and create inviting
neutrals for minimalism, farmhouse, and traditional de-
cors. For a feminine color scheme that’s ideal for a young
girl’s bathroom or bedroom, combine brown and pink
tile. Soften masculine brown tile with lighter shades of
other colors. Combining brown tile with cool blue ac-
cents elicits the look and feel of the earth and sky.

Multicolor Tile: Alternate tiles of different colors
to create a unique design (think checkerboard tile), or
simply sprinkle same-shaped tiles of another color into

your layout to add visual interest.

Patterned tile offers limitless options for multicolor
geometric, floral, Art Deco, Spanish-modern, and other
designs. Mosaic tile allows you to creatively combine
tiles of different colors and shapes. Trending ombre tile
blends one tile color into another, usually from light to
dark or vice versa. Use a staggered tile transition to go
from one color tile to another. Variegated tile exhibits
different shades in irregular streaks or patches to create
a natural or rustic look and is a common beauty trait
of handmade tile. Shimmery iridescent tile creates the
impression of multiple colors, depending on the light-

ing and angle of view.

Live in Color

There’s a tile color (or combination) that speaks to ev-
ery personality and the different moods you may want
to create within a space. Whatever color of tile you go
with, be sure to choose a color that makes your project

look — and makes you feel — your best!

2023 Life-Cycle Cost Analysis | 23



GUILDSET
TILING

Tile Contractors’
Association of America

“the national voice of union
ceramic tile/stone contractors”

MUMBAI DIAMOND

I CALIFORNIA ILLINOIS NEW JERSEY NEW YORK TENNESSEE TEXAS
ﬂ SHOWROOMS NATIONWIDE | NJ SLAB GALLERY | 844-888-3803 3 RTISTIC TILE
artistictile.com




Top 5 Reasons
to Choose an Independent Distributor

1 Speed - Decision making is faster with
independent distributors.

2 . Greater selection of products - Independent

distribution is not beholden to any one company
and can access a wider range of products from
manufacturers from all over the world.

3 Collaboration - Independent Distributors work
with Contractors, Architects, and Designers to
achieve the desired results on a project.

Alabama
Robert F. Henry Tile Co.

Alaska
Pacific Tile and Supply

Arizona

Arizona Tile, LLC

K.M.B., Inc. dba Cactus Stone & Tile
Longust Distributing

Unique Design Solutions

California

Cal Tile Center

Ceramic Tile Design

Emser Tile

Marcato Tile Distributors, Inc.
MS International, Inc.

Pan American Ceramics, Inc.
Pera Tile

Stone Products Unlimited, Inc.
Studio S

Tile City and Stone

Tileshop

Florida

Atlantic Tile Distributors
Buffkin Ceramic Tile Supply

D & B Tile Distributors

Ferre Express International
Gulf Tile & Cabinetry
International Wholesale Tile
Italian Tile Imports

Opustone

PCCTile Distributors & Imports
Prosein USA, LLC

Trinity Tile Group, Inc.

Tropical Tile & Marble Distributors, Inc.

Georgia

Ceramic Technics, Ltd.
Premiere Tile Group
Specialty Tile Products
Tile Center, Inc.

Topcu Tile & Stone
Traditions In Tile

Idaho
The Masonry Center

llinois

American Import Tiles, Ltd.
American Olean Midwest

Legacy Tile Flooring Distributors, Inc.
Mid America Tile

Kentucky
Louisville Tile Distributors, Inc.
Mees Tile & Marble

Louisiana
Viking Distributors, Inc.

Maryland
Architessa
Morris Tile Dist., Inc.

Massachusetts
Belknap White Group
Roma Tile Company, Inc.

Michigan

Genesee Ceramic Tile Dist., Inc.
Realstone Systems, LLC
Virginia Tile Company

Minnesota

Ceramic Tileworks of Minnesota
Minnesota Tile & Stone

Rubble Tile

Missouri
Unique Tile, Ltd.

New Hampshire
Arrow Tile Distributors

New Jersey

Allstone

Garden State Tile Distributors
Merola Tile

Orlandini Tile Supplies, Inc.
Powerline Imports, Inc.

CERAMIC TILE
DISTRIBUTORS ASSOCIATION

ctdahome.org

D

4 : Greater flexibility & service

customization - Independent distribution can
move more easily with the market to bring
customers what they want, when the want it, and

how they want it.

5 : often family-owned with long-term

employees - Employees of independent
distributors are better trained, more
knowledgeable, and firmly dedicated to providing
exceptional customer service.

New York

Avenue Mosaic Company, Inc.
Cerrad Corporation

Creative Materials Corporation
Stone Source LLC

Tile Wholesalers of Rochester, Inc.
Vestal Tile Dist., Inc.

North Carolina
East Coast Tile Imports, Inc.

Southeastern Tile Connection, Inc.

Tile Inc.

Ohio

Hamilton Parker Company

Oklahoma

Metro Surfaces

Pennsylvania

Arley Wholesale, Inc.

Conestoga Ceramic Tile Dist., Inc.
Fierst Distributing Company

The Cleftstone Works

Tile Distributors of America, Inc.

South Carolina
Melcer Tile Co., Inc.

South Dakota
Syverson Tile & Stone, Inc.

Tennessee
B.P.I.

Exact Tile, Inc.
Winco, Inc.

Texas

Horizon Italian Tile

IB Supply, Inc.

Rustico Tile and Stone
Stone Solutions
Style-Access Ceramics
Valley View Ceramics

Utah

Crossville Studios

Virginia

International Tile & Marble, Ltd.

Morris Tile Distributors of Richmond, Inc.
The Mosaic Tile Company of Virginia, Inc.
Voguebay

Washington
Statements Tile, Inc.
Surface Art, Inc.
United Tile

Wisconsin

21st Century Tile, Inc.
Insulation & Supply Company
Jaeckle Distributors

GLOBAL

Bahamas
Grand Bahama Tiles, Ltd.

Bermuda
Pembroke Tile & Stone Co., Ltd.

British Columbia, Canada
Ames Tile & Stone
Fon-Tile Corp

Grenada
Creative House Do It Best

Ontario, Canada
Marme Canada, Inc.
Olympia Tile International, Inc.

Puerto Rico
The Tile Shop



Made for

/

Wsoe Schluter®-DITRA

M Uncoupling membrane for tiled floors

Ensures the lasting beauty and functionality of tiled floors
Prevents the main cause of cracked tiles

Waterproof to protect your subfloor
Uncoupling Waterproofing

Lightweight alternative to cement backerboard

Easy to handle and transport
Cuts with utility knife or scissors (no saws and no dust)

Vapor Management Load Support Quick and easy to install

*Applicable when used as a Thin-Set System.
www.schluter.com For full warranty details, please visit www.schluter.com/warranty
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Why is Portobello America
Building a State-Of-The-Art
Factory in Tennessee?

‘ ‘ Growing and developing in the American market, incorporating
the local culture, generating job opportunities and investments
as the result of production-to-partnership relationships with distributors,
are what guides this new challenge. We are proud to soon present
Portobello America’s new U.S.-based factory. We believe in the strategy,
the market potential and, above all, the combination of our know-how
with the American team and culture. ’ ’

— Cesar Gomes, Jr. CEO, Portobello Group

Porfolbello
America

Facility size: 895,000 SF
_ Location: Baxter, TN
. portobelloamerica.com | Cost: $160 Million USD

Local jobs: 220 (estimate)
» Stay tuned for more news about Portobello's new factory! Completion: Q1, 2023



Because it isn’t about us. It's about you.

The National Tile Contractors Association (NTCA) is a
nonprofit trade association dedicated to the professional
installation of ceramic tile and natural stone. Moreover, we
are dedicated to those who install tile and stone. As an NTCA
member, you will be equipped to build your skills, manage
your employees, and improve your business. We are here to

help you every step of the way.

To learn more about NTCA or to become a member, visit www.tile-assn.com




WOOD FLOORING
<
SINCE 1909

NOFMA HAS BEEN CERTIFYING WOOD FLOORING FOR MORE THAN 100 YEARS.

The only standard in the industry that assures wood flooring has been properly kiln dried, manufactured, and graded.

RNEA/NOF e

CERTIFIED
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WHEN QUALITY MATTERS, CONTACT AN NWFA/NOFMA MANUFACTURER.
NWFA.ORG/MANUFACTURING/  800.422.4556

Anthony Oak Flooring ¢ Appalachian Lumber Co. * Buchanan Hardwoods/Elite Brand Flooring I
Carlisle Wide Plank Floors e Carroll Hardwood Co. ® Cumberland Lumber & Mfg. E E
Graf Custom Hardwood * Hassell & Hughes Lumber Co. ® Henry County Hardwoods ¢ Lauzon Flooring

Lewis Brothers Lumber Co. » Maxwell Hardwood Flooring ® Merrick Hardwoods ¢ Middle TN Lumber Co.

Missouri Hardwood/Hardwoods of Missouri ® Monticello Flooring & Lumber Co. ¢ Mullican Flooring

Ouachita Hardwood Flooring © Reliance Hardwood Flooring ® Roberts Wood Products © Smith Flooring Inc. E o]
Somerset Hardwood Flooring © Superior Hardwood Flooring by Herwynen Saw Mill Ltd. -




Life-Cycle Costs for Flooring in Commercial Buildings
Indoor-Outdoor Tile: Your Complete Guide
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As consumers continue to embrace designated outdoor
living spaces and community gathering areas, a trend
to blur the delineation of indoor and outdoor areas has

emerged.

Indoor-outdoor transitional spaces combine the com-
forts of indoor living with the advantages of outdoor
areas, such as fresh air, the view or beauty of natural sur-
roundings, outdoor activities, and spaciousness. Indoor-
outdoor living spaces are easily seen as ideal for areas
with mild weather but the addition of outdoor fireplaces,
heated floors, pools, covered patios, and fans has extend-
ed the seasons of outdoor comfort in other climates.

Decor is emerging to furnish the duality of these spaces
— outdoor fabrics have been updated to look fashion-
able in any space, and transitional furniture is less typi-
cally wicker and more the style of traditional furniture.
Property owners are also turning to ceramic tile for choic-
es that weather the elements of the great outdoors while

seamlessly extending a room from inside to outside.

Indoor-Outdoor Transitional Spaces

Transitional spaces extend the interior space outside,
often with no clear boundary of where the indoors and

outdoors begin and end. These areas are sometimes

30 | 2023 Life-Cycle Cost Analysis

Indoor-outdoor living areas are meant to showcase the interior just as much as the exterior.

called “California rooms” in residential spaces because
of their popularity in that sunny state, but indoor-out-
door spaces are growing in demand across the U.S.

Transitional spaces don’t need to be entirely open to the
outdoors. Many transitions use floor-to-ceiling sliding
glass doors that allow the spaces to extend to the out-

doors at will.

A well-designed transitional space
allows:

* Enjoyment of beautiful year-round and

seasonal weather in comfort

* Extension of rooms beyond the physical

limitations of walls

* Creation of a uniform design that extends

throughout the property

Outdoor living spaces are already adding value to build-
ings. Expanding living space with an indoor-outdoor
feature is an on-trend “luxury” look potentially adding
value to property when it comes time to sell. Of course,
the real benefit of adding an indoor-outdoor concept
is the additional enjoyment of added space connected

to nature!



Rustic Elegance | Tile Handcrafted in Los Angeles Since 1966

Online at ARTO.com or follow us @ARTOBRICK on Instagram



The key to accomplishing the perfect indoor-outdoor
space lies in a design that makes for a fluid transition,
while remaining functional enough to withstand the

elements.

Benefits of Tile for Transitional Spaces

To protect a building’s transitional space, the area must
be able to withstand heavy use, spills and stains, leaves
and debris, as well as weather concerns depending on
the climate (e.g. rain, wind, heat, humidity, sunlight,
and snow/ice). The unique nature of indoor-outdoor
spaces requires strong, durable, and stylish materials —
which is why transitional spaces benefit from the use of

ceramic tile.

Durability

Ceramic tile stands out as a smart option for indoor-
outdoor spaces thanks to ceramic tile’s water, flame,
stain, scratch, scuff, and dent resistance — no need to
worry about kids, pets (including wildlife), inclement
weather, or heavy furniture. With one of the longest
life spans and the lowest life cycle cost of all flooring
options, ceramic tile is also an economical choice for

transitional spaces.

Low Maintenance

Ceramic tile's low-maintenance makes it ideal for any

area that combines indoor and outdoor use. Muddy or
wet foot/paw traffic and spills from food and drinks are
no problem thanks to ceramic tile’s stain resistance.

Ceramic tile’s resistance to mold, mildew, and bacte-
ria means when it’s time for cleanup, you won't have to
worry about harsh chemicals coming into contact with
your food inside or your garden outside. Sweeping and
wiping with clean water are usually all that’s necessary

with ceramic tile.

Safety

Ceramic tile provides multiple safety benefits that com-
bat the potential hazards of outdoor spaces. For one,
ceramic tile offers a variety of options that provide slip-
resistant features, perfect for areas close to gardens, out-
door kitchens, indoor-outdoor bathrooms, or the pool.

Tile is also ideal for areas around fireplaces, fire pits,
and grills as ceramic tile is nonflammable and won't

melt, burn, smoke, or emit toxic fumes.

Weather Resistance

Weather is an obvious concern for transitional areas.
Fortunately, many ceramic tile styles are highly mois-
ture-resistant, allowing them to withstand the poten-
tially damaging effects of freeze-thaw cycling. This is

good news for property owners in more extreme cli-

Concrete-look tile adds an industrial edge to this contemporary design that doesn’t have to stop outside. Ceramic tile
options allow cohesive designs to flow outdoors to indoors.
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If an outdoor area is naturally private, then the potential of an indoor-outdoor jip the same space.

Indoor-Outdoor Living
Rooms

'The living room is the heart of the
home, where you’ll likely spend
the most time with your family.
Extending your living room to the
outdoors allows you to spend more
time with your loved ones, while
some family members may want
to be inside and others want to be
out. Imagine relaxing on the sofa
with a book while your family is
by the pool — each of you is doing
what you want to do, yet you still

S have the communal sense of being

bathroom is nearly limitless. This gorgeous bathroom wraps around a corner of the

building with transitions to the outdoors on multiple sides.

mates who want to add an indoor-outdoor space.

Moisture from rain, snow, and humidity (or irrigation
systems and pool/jacuzzi splashes) typically isn’t a con-
cern for outdoor tile. However, moisture can easily be
tracked indoors in transitional spaces. The same ceram-
ic tile that protects against freeze-thaw cycles outside
can withstand moisture absorption inside, offering two

solutions with just one material!

While sunshine makes indoor-outdoor spaces even
more enjoyable, sunlight can cause nonceramic materi-
als to fade, just another reason why fade-resistant ce-

ramic tile is ideal for transitional spaces.

Versatile Design Options

One challenge with indoor-outdoor transitional spaces
is that you need a style that looks good both indoors
and outdoors. You want the “transition” to be as fluid as

possible, and consistent design elements are the answer.

Ceramic tile makes transitional design easy with a large
array of styles, including many different coordinat-
ing “families” of tile options that have been designed
to complement one another for use on many different
types of surfaces. Ceramic tile allows you to blur the
distinction between inside and outside with coordi-
nated styles for indoor and outdoor floor tile, wall tile,

and more.

Your living room is also where

you'll likely do most of your en-

tertaining. Indoor-outdoor living

rooms offer more space for guests,

and allow them to be either outside or inside without
being cut off from the rest of the party.

Because of the way they are spaced out, these concrete-
look tiles become oversized stepping stones. Once inside,
the same tile style that’s outside is used to provide design
fluidity.
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DURAL is a comprehensive provider of floor-
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systems for walls and floors.
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Indoor-outdoor kitchens allow seamless entertaining. Ceramic tile options provide the durability of stain-, water-, and
scratch-resistance to stand up to weather conditions in any climate.

Indoor-Outdoor Kitchens

Have you ever noticed how everyone is always drawn to
a home’s kitchen? There’s something about the kitchen
that makes people want to gather, and extending this

space outdoors only makes it more appealing.

An outdoor kitchen can help avoid the lingering aro-
mas associated with indoor cooking and may even help
save on utility bills, since air conditioning won't have to
combat heat from the oven or stove. Many foods just
taste better outside (right?), which is probably why so
many people love restaurants with outdoor seating.

For those residential remodels, know that both kitchen
remodels and outdoor improvements are among the re-

model projects with the best financial impact.

Indoor-Outdoor Bathrooms

We often think of the bathroom as a peaceful retreat
from the stress of daily life. Imagine soaking in the tub
while listening to birds sing, smelling the flowers in the

garden, and being cooled by a soft breeze — it doesn’t

get more relaxing!

Bathroom remodels have a high residential resale value,
so an indoor-outdoor bathroom update/addition could

add value in addition to a peaceful oasis.

Outdoor Fireplaces

A fireplace in an indoor-outdoor space enables enjoyment

even on chilly nights and year-round in cooler climates.

Imagine soaking in the hot tub or sipping a nightcap of
choice next to a glowing fire. Let’s face it, an outdoor

fireplace adds undeniable ambience in any climate.

Transition to a Transitional Space
With Ceramic Tile

When it comes to creating a dream area that maximiz-
es the comfort, beauty, and benefits of indoor-outdoor
spaces, ceramic tile’s versatile style and functionality lit-
erally opens doors.
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TTMAC™ “ACTTM

The TTMAC was founded in 1944. It's mandate was to de-
velop a method of standardizing terrazzo, tile and marble
installation techniques, as well as being a technical
resource and liaison for architects, specifiers, designers
and engineers. TTMAC honors this commitment today as
well as many other services and support of the hardsur-
face industry and its members.

TTMAC members are dedicated, hard-working individuals
who have spent many hours and years to ensure that the
integrity of the industry is preserved. Nothing can be more
apparent of this fact than the accomplishments achieved

and the recognition of involvement in the majority of con-
struction projects across Canada.

Much like the product it represents, the TTMAC stands for
quality. Its membership is comprised of contractors and
suppliers, who are closely scrutinized for experience,
integrity and financial stability. The construction industry
can be confident that those members belonging to the
TTMAC are competent and experienced providers of prod-
ucts and services for the terrazzo, tile, marble and stone
industry.

Terrazzo Tile and Marble Association of Canada

163 Buttermill Ave. Unit 8 905.660.9640
Concord, ON L4K 3X8 association@ttmac.com
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Life-Cycle Costs for Flooring in Commercial Buildings

Improve Any Room With These Ceramic Floor
Tile Pattern Ideas

Indoors or outdoors, use floor patterns to add style and functionality to your space.

Ceramic floor tile can visually expand narrow rooms,
elongate wide rooms, and hide a room’s imperfections,
if you simply use the right pattern. Ceramic floor tile
also uniquely offers wide versatility in how your floor
is installed, a versatility not possible in other floor-
ing options. Imagine how any of the the following 14
patterns can transform your project and protect your

investment.

1. Straight Lay Pattern

Because of its simplicity, the straight lay tile pattern

blends easily with a room’s other design patterns, giv-
ing you maximum flexibility to mix and match with any
type, color, or texture of ceramic floor tile. Choose a

monochromatic scheme for a clean and straightforward
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appearance or use the straight lay tile pattern to high-
light a more decorative tile design. The straight lay pat-
tern complements any tile size, from mini-grid mosaics
to large-format panels, and is an ideal pattern choice for

ceramic tile that looks like natural stone.

2. Diagonal Grid Pattern

The diagonal grid tile pattern turns the straight lay tile

pattern 45 degrees, shifting the focus of any small room
with the pattern’s widening angles. If you want a little
more visual interest with about the same ease of instal-
lation as the straight lay tile pattern, the diagonal grid
tile pattern will do the trick. Use this arrangement to
expand a smaller room or create flow-like movement
through a straight hallway.
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RECTANGLE

COMBINATION SQUARE

BORDER

| I

Brick/Running Bond/ Vertical Stacked Grid Horizontal Stacked Chevron Crosshatch/Basketweave
Subway Grid

= e | ==

=
-

| Nl

[ [ |

Corridor Stacked

Corridor Horizontal

Straight Herringbone

Herringbone

6%

[

—II_I‘

X
QLA

90° Herringbone

SN
24

%
S
<

\?‘

%

@,
LK
e e

&

pA

(2

Grid/Stacked Diagonal/Diamond Hopscotch Checkerboard . Old English
1| Il [ ] [ — ' | | [
}U.U[ B El_ ]E-D[ [ 11 1
I 0 H N s aE
} [ SO0 D - 1 1
—||_||—||_|r 1] [ ] I —— | | |
Corridor Windmill Pinwheel Divisible Dashed

N

074V4

%

P

b

Diagonal Rug

Footpath

. Running Bond Pattern

Grid with Diamond

Corner Cut

Accent Insert

Draw eyes away from minor flaws in a room with the

tion look you want.

running bond tile pattern. Simple to install yet visually
stunning, this staggered configuration is often used to
help hide crooked walls or to break up the pattern of
existing decor. You can also tilt the pattern at a 45 degree
angle to give your flooring an intentional “traffic” flow.

Running bond floor tile patterns use a 33 to 50 percent
row offset from tile to tile. (Note: a 50 percent offset
is often called “brickwork.”) Discuss your ideas with a

flooring expert to ensure you end up with the installa-
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4. Checkerboard Pattern

The checkerboard floor tile pattern is a timeless and

versatile option that can equally complement a modern
farmhouse, classic revival, ranch redo, or urban loft. The
black and white version of this ceramic flooring design
is classic. Mix it up by installing your pattern on a di-
agonal, offsetting the grid slightly, adding bold colors,
or simply checkerboarding the same floor tile with two
different finishes (matte and gloss). All you need are

two different floor tiles of the same size!

5. Chevron Pattern

The chevron floor tile pattern forms a zigzag design by
combining rectangular floor tiles into angled ends. This
is a beautiful choice for elongating or widening angles
in a space. Like the running bond floor tile pattern, the
chevron pattern can carry your line of sight along an

intended path or toward a focal point.

Despite its intricate appearance, the installation of the
chevron floor tile pattern is quite simple and only re-
quires one tile size and type. For a more dramatic look,
you could alternate floor tiles with different colors for
each V shape to create a striped zigzag. Additionally,
some tile designs create the chevron look on larger tiles

(see above).
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6. Herringbone Pattern

The difference between the chevron floor tile pattern
and the herringbone floor tile pattern lies in the zigzag
— the chevron floor tile pattern has an uninterrupted
zigzag and the herringbone floor tile zigzag is offset
because the ends are not angled.

The herringbone floor tile pattern creates a V-shaped
design by placing rectangular tiles in alternating 45 de-
gree angles. This flooring pattern features widening an-
gles that work well in smaller rooms, but the numerous
grout lines may seem overwhelming in larger spaces. As
with the chevron floor tile pattern, this tile design can
purposefully lead you through a space. This pattern al-
lows you to create a fairly intricate-looking floor design

with one tile shape and size!

7. Octagon and Dot Pattern

The octagon and dot (diamond) floor tile pattern has
been popular since before the Victorian era as a mosaic
tile design. Today, octagon and dot mosaics are often
available on sheets for ease of installation and you will
see large-scale octagon and dot floor tile patterns more

often in larger spaces.

Like with the checkerboard tile pattern, the black and
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white octagon and dot combination is most classic.
Try these variations to create a unique look: Reverse
the dominant color (black octagons and white dots),
change the tile colors altogether, use the same color for
both tile shapes, or use a contrasting colored grout.

8. Basketweave Pattern

The basketweave pattern gets its name from baskets
woven from fibers at 90 degree angles. Rectangular or
square floor tiles forming this pattern create a beautiful
feature and focal point. This pattern is especially im-
pressive on a wall or across the entire surface of a floor
and can be achieved with large or small tiles (although
large tiles especially show off the design and craftsman-
ship of the pattern). The basketweave floor tile pattern
looks complicated, but it’s simply a trick of the eye and
is rather straightforward to install.

9. Rug Pattern

The tile rug pattern creates the illusion of a rug feature

within tile flooring. This design inserts a decorative tile
grid into the surrounding tile pattern (usually a basic
straight grid) to resemble a rug. Rug patterns can be

helpful to delineate spaces within an open floorplan.

The rug pattern is great for differentiating certain spaces
in your home or creating a unique focal point. Consider
this floor tile pattern for entryways to mark the change
from outdoor to indoor space, as well as hallways, living

areas, and bathrooms (we love this pattern for a shower

floor or wall).

10. Crosshatch Pattern

The crosshatch floor tile pattern shares the complex
broken grid look of the herringbone floor tile pattern,

but is much less overwhelming on large floor spaces.

To create this design, lay pairs (or multiples) of alternat-
ing stacks of tiles in a perpendicular pattern. For large
floor spaces, increase the number of tiles in each stack.
This flooring design also creates a natural flow leading
occupants into the next rooms. This is a simple instal-

lation process requiring only one size and shape of tile.

11. Windmill Pattern

oy PR S

The windmill floor tile pattern is formed using four

rectangular tiles to create a frame around a center
square tile. You can use this floor tile pattern in a wide

range of sizes. Mosaic windmills are attention grabbers

2023 Life-Cycle Cost Analysis | 43



and are best suited to smaller areas, such as bathroom
tile, paired with a simple decor scheme. Many manufac-
turers are now mounting mosaic windmill patterns on

strips and sheets, making them easier to install.

Large-scale windmill patterns offer excellent oppor-
tunities to showcase unique tiles. Use the unique tile
in the center position and monochromatic rectangular

tiles to frame it.

12. Vertical and Horizontal Grid Patterns

A straight grid using vertical or horizontal rectangles
creates a modern, minimalist surface that works equally
as well in large-format ceramic tile as it does mosaics.
The simplicity and elegance of this tile pattern make it
ideal for tiles with texture. Color plays a significant role
when using this grid, shifting easily from serene to dra-
matic depending on the color choice. Using verticals or
horizontals in a straight grid installation gives one of the
easiest installation patterns pizazz without complexity.

13. Corridor Pattern

The corridor floor tile pattern is named because of the

repeating “walkways” that it creates. This is basically a
floor tile pattern that is divided by columns of smaller
rectangular or square tiles. You can make each “corridor”
into divisible tile sizes or create an offset.
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If you want an interesting backdrop for a monochromat-
ic color scheme, you'll find many creative options in the

corridor pattern.

14. Hopscotch Pattern

'The hopscotch floor tile pattern is made up of a combi-
nation of large and small square floor tiles that create a
playful, interlocking design. Stick with a consistent
color scheme to give the pattern itself all the attention,
or center the design by using a contrasting tile color for
the small squares. You can also introduce rectangles
into this grid for a modified hopscotch tile pattern.

This floor tile layout requires some careful planning. We
suggest that you lay out a large area (dry fit without
adhesive) before installing so that you can see how the

pattern will work in your space.

A Smart Choice

Of the many advantages of ceramic floor tile, its du-
rability to stand up to wear without damage is one of
it’s most attractive cost-saving characteristics. Ceramic
floor tile is highly resistant to scratches and scrapes and
won't fade from the sun (confidently redecorate and
move your furniture around). Additionally, you can use
ceramic tile in every room, including entryways, indoor
pool areas, bathrooms, and kitchens, where water-prone

materials dare not to go.

Ceramic tile brings easy elegance and durability to any
room. Choose one of these popular floor tile patterns
or go for your own unique design — only ceramic tile
gives you such wide options to express your personality
for a one-of-a-kind installation. Discuss your ideas with
a tile professional and then add your personal touch for
a beautiful floor that will stand up to years of use and
give you the lowest life cycle cost of any flooring option.
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