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Beauty
and
Durability

i

o gl

ome colors in nature are as gates, imprinted patterns, architectural expense of applying and maintaining
fleeting as a flower in full form liners, and other decorative fin- toppings, coatings, stains, or painted
bloom or autumn foliage at ishes are considered. On many archi-finishes.
the height of its glory. Other tectural projects, colored concrete is an Evidence of the durability of con-
colors are more enduring. Among the economical alternative to expensive crete colors can be seen in colored con-
most long-lasting hues are those foundbuilding materials like stone or tile. crete projects around the world that
in rock and stone. These colors are as While the extra cost of color addi- have maintained their appeal for as
unchanging as a granite peak and as oldives must be taken into account, inte- much as 25 years or more. But just how
as the sandstone walls of a canyon.  gral colors can be installed and finished permanent are the hues in colored con-
Constancy and change — there is ain most types of concrete work using crete? And how should specifications
place for both in design and construc- techniques similar to those required for be written to assure the desired results?
tion. A changing seasonal display may plain concrete, so additional installa- To answer these questions, prudent
be desirable in a landscaping design.tion costs are not unrealistic. Further- specifiers need to understand how con-
But when specifying buildings, pave- more, the permanence of integral crete is tinted, factors that influence
ment and structures, most designersconcrete coloring means a significant weathering, and the results of laborato-
prefer greater permanency. life-cycle cost saving compared to the ry and field testing for colorfastness.
Fortunately, the hues in colored con
crete can be as durable as those foul.u
in nature; the pigments used are thel| St .ﬂ
same ones responsible for nature’s pal] Sl = . -
ette. Available in a wide spectrum of
shades, the mineral oxides and othel,
recognized pigments used in concrete
color additives are color-fast, weather-
resistant, and economical. Integrally &
mixed into the concrete, the pigments '
bind with portland cement to become a & i b noolored,concrete has
permanent part of the concrete matrix. SRR, FALR M T .gem%nl_stra_lt_ed b_edauty and
Combined with the intrinsic durability : ., ¢ o ]ch_ra II Y awWIe rdange_ .
of concrete, integral color delivers t:Bildin ty&eﬁﬁf‘.--. 00 0l
long-lasting beauty to complement any o i prmentaiioy d|t|on.s._*-w
design. R e —
The use of color is increasing in al- : s e
most every type of concrete, from cast- B e o _
in-place, precast, and tilt-up construc- = e |
tion to manufactured concrete products :
like concrete masonry units, segmental
retaining walls, and interlocking pav- ¢
ers. It is no surprise how much beauty §
and value color adds to concrete. The L8
surprise is in the aesthetic benefits pos-#
sible when textures, exposed aggre-j
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Coloring concrete
Concrete is produced from portland ce- =
ment, sand, crushed rock or aggregate
and water. Pigmented color additives
augment this basic recipe to create col-=.
ored concrete. Because the color addi- &
tives are mixed into the concrete, color
goes all the way through each place-

ment or concrete product. This means
that, unlike surface-applied treatments,
color will remain visible even at

Color additives are
available in a variety
of forms and delivery

chipped corners, split faces, and saw| s ‘."? systems to make
cuts, or when sandblasted. concrete coloring
The most popular color additives are clean, simple, and
made with iron oxide pigments — the accurate.
. -
same compound found in common rust. V- -

While the color of rust is generally red-
dish orange, iron oxide also occurs in into the cement paste which then coatsaddition to the shade and dosage rate of
yellow, brown, and black hues. By the sand and aggregate in the concretethe color additive, other variables that
blending these four primary tones, a The addition of color additives does not affect the appearance of concrete in-
wide palette of colored concrete can bereduce the strength of the concreteclude: the color of the sand, types of ag-
produced. Iron oxide can be refined when used at dosage rates of up to 10gregate and portland cement in the mix;
from naturally occurring ores and min- percent of the weight of the cementi- the water-cement ratio; and how the
erals such as ochre. tious materials in a mix. concrete is cured. These same factors
However, more intense colors are Most color additives, however, are are just as critical when producing uni-
available from synthetic iron oxides used at dosage rates between 2 and Gorm-looking plain gray concrete.
that are recycled from iron. These pig- percent. The lower end of this range The color of the sand and aggregate
ments are chemically inert, fade resis- produces subtle shades that offer just ais especially important in exposed ag-
tant, and environmentally safe. As hint of a tint and gives the concrete an gregate finishes or split-faced concrete
anyone who has ever had to drink waterinviting cast. At the higher dosage masonry units since these materials be-
from a rusty pipe knows, iron oxide is rates, concrete approaches a state otome exposed on the surface of the
nontoxic. And if you have ever tried to color saturation where the addition of concrete.
remove rust stains from a kitchen sink, more pigment does not further enhance From a design standpoint, the surface
you know it is one tough coloring the visual effect. texture of concrete must also be consid-
agent. Until recently, most concrete produc- ered. A lightly sandblasted or rough
Other mineral pigments extend the ers used dry powdered pigments whichtextured concrete surface will appear
concrete color palette. While they had to be manually weighed and addeddifferent than a smooth finished surface
come at a premium, chromium oxide to the mixer. Now, new color additives even if both are identically pigmented.
yields greens and cobalt producesand material handling techniques make Some concrete products are manufac-
blues. Titanium dioxide can be used to it easier and more economical to color tured with several colors intermingled
whiten a mix or produce pastel shades,concrete. Ready-mixed producers, forto give each unit a flashed or mottled
but the same effect is usually accom- example, use color additives in disinte- look. It is also popular to specify blends
plished more economically by using grating bags which can be tossed rightor patterns composed of concrete ma-
white portland cement. While carbon into mixers without opening or pour- sonry units in a variety of hues. Tex-
black is an economical alternative for ing. tured and variegated options offer an
tinting black and gray concretepn- Other concrete plants increasingly added feature of hiding any minor scars
crete containing it must be protected use computer controlled machinery to or stains an installation may suffer over
from water penetration. meter and dispense liquid or granulatedtime.
While the carbon black pigment itself pigments. These automated systems al-
does not fade, some grades of carborlow concrete producers to buy just a
black can slowly leach out of concrete few primary shades of color additives Durability of colors
that is not adequately sealed, creating an bulk and blend them as needed toThe pigments used in color additives
faded appearance. In air-entrained con-produce a wide range of standard orare chemically stable and will not sig-
crete or concrete exposed to repeatectustom concrete colors. These new col-nificantly change their hue under nor-
wetting and drying cycles, black iron or handling methods are virtually dust- mal environmental exposures. The
oxide should be substituted for carbon free and simplify the challenge of keep- colors in cave paintings for example,
black? ing a job site or concrete plant clean. created with iron oxide from the soil
The color additives are pulverized Concrete producers who maintain and carbon from charcoal, have been
into microscopic particles, about one- high standards of quality control will preserved for thousands of years. Con-
tenth the diameter of a grain of portland be able to deliver consistent colors crete today must survive in somewhat
cement. Their small size helps them from one batch to the next. The key to harsher environments: polluted urban
bind with the cement and increases uniform color is to use the same raw areas, high service roadways, and along
their tinting strength. Added to a con- materials, mix proportions, and pro- the sea coast. The good news is that
crete batch, the color additives disperseduction methods throughout a job. In high quality color additives are able to
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resist fading due to sunlight, alkalinity with water. More stubborn deposits flowing water, wind-blown sand,
in fresh concrete, chemical reactions may require the use of a proprietary ef- heavy vehicular traffic, or other condi-
during the concrete curing process, de-florescence remover. Follow the chem- tions that may cause accelerated or un-
icing compounds, and the weather. ical manufacturer’'s instructions and even wear, the specifier should
Even though the color additives teston asmall section of concrete to de-evaluate the weathered appearance of
themselves are fade resistant, all con-termine the visual impact of the clean- concrete as well as the color of new
crete structures can change appearanceng solution. Rinse the concrete work.
over time, even those built with uncol- thoroughly after cleaning. Note that the
ored concrete. Some changes that gause of acid cleaners can affect the ap-Sealing and cleaning
virtually unnoticed in plain concrete pearance of colored concrete. “Control For optimum color retention, specifiers
may be more conspicuous in colored and Removal of Efflorescence,” avail- should consider applying a water repel-
concrete. By understanding the dynam-able from the National Concrete lent or sealer to concrete surfaces. A
ics of concrete weathering, specifiers Masony Association, has more infor- good quality water repellent or sealer
will be better able to evaluate products mation on this subjeét. reduces the potential for the concrete to
and have more realistic expectations of become soiled or stained and makes it
the long-term appearance of colored Yellowing of concrete easier to clean. By reducing the pene-
concrete structures. Another factor in weathering is that tration of moisture through the face of
concrete can yellow as it ages. The im-the concrete, water repellents or sealers
Efflorescence pact of the yellowing is more notice- may also reduce efflorescence.
Efflorescence is a white powdery de- able in uncolored or lightly tinted  Glossy sealers can create a wet look
posit that can form on the surface of concrete than in concrete with high which darkens the apparent color of the
concrete. It occurs when moisture dis- dosage rates of pigment. While the col- concrete. Other sealers are available in
solves salts in concrete and carriesor shift is usually slight, it may still be a matte finish. In general, sealers
them via capillary action to the surface. a consideration when trying to match should not be applied until after the

When the moisture evaporates, it new materials to old construction. concrete has cured at least 28 days, ef-
leaves behind a mineral deposit. While florescence has been removed, and the
efflorescence is not a structural prob- concrete given an overall cleaning.

lem, it can be aesthetically objection- Erosion With or without water repellents or

able. On ordinary gray concrete, the Over the course of time, the appearancesealers, however, colored concrete will
white deposit frequently goes unno- of a concrete structure can shift due toprovide years of serviceability and
ticed. But on dark-colored concrete, the the wearing away of the surface of the good looks. If desired, an occasional
deposit can have the effect of lighten- concrete. In new concrete, colored ce-scrubbing with mild detergent followed
ing or fading the surface color. ment paste coats each grain of sand oby a thorough rinse with clean water is
To minimize the potential for efflo- piece of aggregate and the overall colorall that is required to keep concrete
rescence, structures should be designeaf the concrete is determined primarily clean and looking its best.
to minimize entry of moisture into the by the pigmentation.
concrete. For example, tops of concrete As the colored cement paste erodes
masonry walls should be covered dur- or wears away, sand and aggregate beindustry standards
ing construction if rain is possible. The come visible at the surface and may in-and testing
back side of retaining walls should fluence the overall color of the The durability of colored concrete has
have a drainage system to collect waterconcrete. Any change in the texture of received the attention of scientists and
before it enters the walls. Walls should the concrete will also affect appear- colorists around the world. One of the
also have weep holes to allow water to ance. If concrete will be subjected to earliest formal studies on the colorfast-
escape. And concrete pavements
should be installed on well-drained !
base courses. Photospectrometry |
Efflorescence often occurs shortly af- ‘equipment can be
ter a building or pavement is installed. 'ysed to verify the
If construction occurs during a dry sea- ‘¢olor shift, if an
son, this “new building bloom” may | conerete
not occur until after the first wet spell. ‘sypjected to
This efflorescence will often be re- ‘exposure
moved naturally by rain water or traf- | testing
fic. In cases where heavy or continuing
deposits occur, it is advisable to inves-
tigate and correct the source of the salts
and moisture contributing to the prob-
lem. Efflorescence should then be re-
moved as soon as possible to preven
the formation of calcium carbonate, a
mineral deposit that is very difficult to
remove. : _
Most efflorescence can be removed B3
by dry-brushing followed by flushing
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- Like any natural material, minor varia-
Multicolored concrete tions in the color or appearance of con-
paver installation. crete are to be expected, whether
" colored or not. And like many other ar-
!-' chitectural products, colored concrete
takes on a patina of age.

Designers, however, are able to visu-
alize how their projects evolve with the
passing of time. They foresee that the
twig they plant this year will grow to be
a mighty oak. Like that oak, buildings
and pavements specified with colored
concrete will remain beautiful, season
after season.

Copyright 1998 by Davis Colors (www.daviscol-
ors.com). Portions of this article were previously
published inCM Landscapes, Autumn 1997.

Photo credits to Davis Colors (except as noted).
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