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3.2.1 Uniformity

SURFACE AESTHETICS %

Each factor discussed here affects color consistency,
but daily variations in moisture content are probably
the single most common cause of color consistency
problems. A change in the water-cement ratio can re-
sult in color inconsistency from batch to batch.

The water-cement ratio in a concrete batch is affected
by the moisture content of the raw materials, primarily
the sand, and the amount of mixing water. Automatic
moisture control of the sand and adjustment of the
mixing water volume for every batch help to minimize
such color fluctuations.

The mixing time required to achieve complete disper-
sion of all materials varies from plant to plant depend-
ing on the type of mixer and the aggregates used. If
pigmented concrete is not mixed long enough, the
color is less intense. Alsg, if the concrete batching se-
quence is varied, color uniformity will be affected.

The color of precast concrete can vary between ad-

jacent elements due to daily variations in the curing

conditions for the concrete. The concrete and mold
temperatures should remain as consistent as possible
throughout the job to minimize color variations.

If a sample is stored indoors, its color will vary from
a panel stored outdoors. A panel stored outdoors and
exposed to precipitation is cured differently than the
controlled enviornment of the sample. It is difficult to
exclude the influence of the climatic changes on color
over a year if the precast concrete units are placed in
storage for long periods of time, as may be dictated
by contractural conditions or by operations at the con-
struction site beyond the control of the precaster.

The last production process that affects panel aes-
thetics and needs to be controlled is the finishing. A
smooth-off-the-form finish is extremely difficult to pro-
duce consistently. Any type of finish that has some de-
gree of aggregate exposure will appear more uniform
than a smooth finish because the natural variations in
the aggregates will camouflage subtle differences in
the texture and color of the concrete. The degree of
uniformity normally improves with an increased depth
of exposure. Some variation is to be expected in color
and texture, even after finishing. Assessment of color
uniformity of the panels prior to finishing offers little
information. Dividing large surface areas into smaller
ones with reveals or rustications also helps to lessen
any variation in texture that might be visible.
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' Many finishes cannot be achieved with equal visﬂ

al gquality on all faces of the unit because of several
factors, such as mixture proportions, variable depths
{pressures) of concrete, and differences in consolida-
tion techniques, particularly in the case of intricate

shapes with complex flow of concrete.

During consolidation, the effect of gravity forces
the larger aggregates to the bottom and the smaller
aggregates, plus the sand and cement, upwards,
Consequently, the down-face in the mold will nearly

always be the most uniform and dense surface of the

“unit. The final orientation of aggregates may also re-

sult in differences in exposure between the down

face and the returns in exposed-aggregate surfaces.
Emphasis should be placed on choosing suitable con-
crete mixtures with aggregates that are reasonably
spherical or cubical in shape to minimize differences.
For large returns, or situations where it is necessary 1o
minimize variations in appearance, concrete mixtures
should be selected where the aggregate gradation can
be uniformly controlled and preferably fully graded.
Exposures should be medium to deep, and color differ-
ences between the ingredients of the mixture should
be minimal.

The color of any concrete product can be expected to

change to some degree over time. Atmospheric poliu-

tion and any accumulated grime or soot will darken the
surface. These effects can be controlled by producing
well-detailed precast concrete units with high-guality
concrete. Just like all material surfaces left in the open,
precast concrete occasionally must be cleaned to re-
move pollutants and restore color. Efflorescence may
occur randomly on the product surface during its first
several years of exposure, which can cause it to look
faded or lighter in color if not cleaned off. After years of
exposure, the cement paste may erode from the surface
depending on environmental conditions, such as acid
rain. This will expose more fine aggregate and shift the
color of the concrete to the color of the aggregate.

The sample's appearance should be assessed during
both wet and dry weather. White concrete usually pro-
duces less of a difference in tone between wet and
dry panels. In climates with intermittent dry and wet
conditions, drying-out periods may produce temporary
mottled appearances in all-gray cement fagades, par-
ticularly on fine-textured surfaces. On the other hand,
dirt (or weathering) normally will be less objectionable
in gray panels.
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