~ SURFACE AESTHETICS
3.2 Un.fnrmlry ond Development of Samples / 3.2.1 Uniformity
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precast concrete units are described in Section 3.2.1.
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sary to prepare, assess, and approve samples.
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samples of architectural precast concrete are intended
to represent the materials and finish used. The concrete’s
color or appearance likely will vary during production,
so samples showing that expected range should be re-
quired. Product appearance is influenced by factors such

from a single cement plant, and color differences are

as quality, complexity of the casting, and physical mass,
as well as the natural characteristics of the concrete in-
gredients. In short, a single 12 x 12 in. (300 x 300 mm)
sample may not accurately represent a production cast-
ing, so larger samples should be used.

3.2.1. Uniformity

Concrete contains natural matenals, and it 5 these
materials' inherent beauty that is most often expressed
in architectural concrete. The limitations of these natu-
ral materials with respect to uniformity must be consid-
ered, and the requirements for uniformity of the precast
concrete product must be set within these limitations.

+ Some color difference between nominally identical

precast concrete units is inevitable, but color vaniation,
between and within panels, should be kept within an
agreed range. Therefore, it is impaortant, at the sample
stage, to reconcile the expectations of the owner and
architect with the practical limits of color uniformity.
Some designers prefer to see color vanation akin to
timber and natural stone, while others desire the con-
sistency and uniformity of paint. Where uniformity is
essential, the precaster can provide significant input in
balancing colors, textures, and shapes to achieve this
unifarmity.

Color control is, thus, about ensuring that panels or
other precast concrete elements for a project have an
acceptable tonal range.

Unifarmity of color and texture requires the precaster
to manage a complex set of vanables, including raw
materials, mixture proportions, mixing, casting and
consolidation, curing, finishing, and weathering. When
fabrication continues over extended penods, color can
vary because of the changes in the physical character-
istics of cements, coarse aggregates, and sand, even
though they may be from the same sources,

The color of a concrete is dependent on, among other

factors, the cement and other materials used. Variation

in the color can occur from day to day in the productl
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to be expacted among cements obtained from differ-
xpecie among C

ent plants. Cement color reflects chemical composition
and processing conditions. Usually, cement colors vary
from white to shades of gray and brown. Greater color
uniformity results can be expected when using white
cement than when using gray cement.

The type and brand of cement must also remain con-
sistent. Changing from Type | to Type Ill portland ce-
ment within one job will cause color variations because
Type lll portland cement is a finer grind of cement than
Type |. Even though the color changes of the cement
would be minimal, it is recommended that types of ce-
ment not be changed.

Because the largest portion of a concrete mixture is
aggregate, the color or gradation of aggregate can in-
fluence the color of concrete. A substantial change in
aggregate color can make a noticeable difference in
surface color, especially if an exposed finish is speci-
fied. Therefore, the precaster should stockpile, either
at the plant or quarry, the fine and coarse aggregates
for each type of exposed finishs.

Coarse aggregates should be reasonably uniform in
color. A mixture can have more than one aggregate
type to get the desired color. Light and dark coarse
aggregates require care in blending so that color uni-
formity is achieved within a single unit. Choosing ag-
gregates with a small color difference between the
light and dark aggregate will enhance uniformity. The
architect should specify that the matrix's color or tone
match that of the coarse aggregate so that variations
in the depth of exposure and concentration of aggre-
gate will not be as noticeable. Panels containing ag-
gregates and matrices of contrasting colors will appear
less uniform. Also, as the size of the coarse aggregate
increases, less matrix is seen.

The fineness modulus (FM) of the fine aggregates and
the content of fines (particles passing a #200 [75 pm]
mesh sieve) can have a significant impact on final ap-
pearance. Units made with a higher content of fines will
be lighter colored due to the increased surface area of
fine particles and their light-scattering characteristics.
Elimination of fines, or keeping them to a minimum,
will help to prevent color variations.

Chemical admixtures and pigments affect final color.
They need to be added in the same amounts and in
the same sequence throughout the job to avoid color
variations,
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