
M
other Na t u re’s palette
comes alive in arc h i t e c-
t u ral concrete thro u g h
the exposure of aggre-

gates . . . quartz, gra n i t e, obsidian,
basalt, limestone, and many more.
Color effects range from traditional
e a rth tones to greens and blues as
well as to the more exotic pinks,
p u r p l e s, and plums as indicated in
the names given by aggregate sup-
p l i e r s. Co n c rete Co n s t ruction has
updated its list of suppliers of dec-
o ra t i ve aggregates to help builders
and designers find the colors they
d e s i re (see table on page 572). In
addition to finding the right color of
a g g re g a t e, users must also be sure
its durability is appro p riate for the
planned exposure. Aggregate sup-
pliers should be able to give helpful
advice on this point.

Aggregate exposure methods

A g g regate exposure is a va l u a b l e
technique for arc h i t e c t u ral pre c a s t
c o n c re t e, for cast-in-place form e d
s u rf a c e s, and for flatwork where
d e c o ra t i ve walks, dri ve s, or plazas
a re desired. Va ried methods of ex-
posing aggregate described in Re f e r-
ence 1 include:

■ Brushing and washing (early age)

■ Chemical surface re t a rd a t i o n

■ Ab ra s i ve blasting

■ Hi g h - p re s s u re water jetting

■ Acid washing or etching

■ Mechanical tooling and gri n d i n g

Frequently a combination of ex-
p o s u re techniques is used to pro-
vide added surface contrast. Own-
ers have found that exposed
a g g regate concrete in combination
with cut stone facing of the same
m a t e rial is frequently cost-effective
as well as aesthetically pleasing.

Choice of a method for exposing
a g g regate may be gove rned by the
method of casting, the composition
of the aggre g a t e, and the surface ap-
p e a rance desired. For example, acid
etching works well with acid-re s i s-
tant aggregates such as quartz and
g ra n i t e, but may discolor or dissolve
l i m e s t o n e s, dolomites, or marble.

Ab ra s i ve blasting, commonly
called sandblasting, and chemical
re t a rdation are among the most

widely used methods. Ab ra s i ve
blasting may be done with either air
or water as the carrier of the abra-
s i ve; to be done effectively it re-
q u i res considerable skill on the part
of the opera t o r. Chemical re t a rd e r s
delay the set of cement paste so that
it can be readily re m oved fro m
a round the aggregate by bru s h i n g ,
washing, or water jetting. Re t a rd e r s
a re available in seve ral form u l a t i o n s
p roviding va rying degrees of aggre-
gate exposure. Un i f o rm application
of re t a rder and maintenance of that
u n i f o rmity during concrete place-
ment are necessary for good re s u l t s.
Ve rtical surfaces call for added care.

Brushing and washing with water
is an old method for aggregate expo-
s u re, used by Frank Ll oyd Wright on
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Identification of aggregates
on this month’s cover. The
aggregates were
photographed wet to show
distinct color and texture.
Pictures show approximately
the true aggregate size, with
particles averaging 3⁄8 to 1⁄2
inch. The actual concrete
surface to be obtained will
vary with cement and sand
combinations as well as with
the finishing technique.
(Photos supplied by
Fister/Warren).



the historic Unity Temple as early as
1905. It is frequently used for flat-
w o rk today and can be effective for
ve rtical formed surfaces if the form s
can be stripped before the concre t e
has gained full strength. Howe ve r,
chemical re t a rdation is often pre-
f e r red because it usually saves labor.

Other methods of exposing aggre-

gate include: seeding additional
d e c o ra t i ve aggregate into hori zo n t a l
slab surfaces; the aggregate tra n s f e r
method described in Re f e rence 2;
and a pro p ri e t a ry method of pre-
placing decora t i ve aggregate in a
l a yer next to formed surf a c e s, then
pumping in cement paste to sur-
round the stone, followed by part i a l
re m oval of the paste after the con-
c rete has hardened. The latter two
methods are seldom used because
of the cost.

Mix design for aggregate
exposure

For best results with exposed ag-
g re g a t e, special attention must be
g i ven to mix pro p o rtions as well as
to materi a l s. White or colored 
c e m e n t s, colored sands, and add-
ed pigments may be needed to
complement the special aggre g a t e
c h o s e n .

Exposed aggregate concrete gen-
e rally re q u i res a higher than norm a l
p ro p o rtion of coarse aggre g a t e.
Ga p - g raded aggregates—a gra d a-
tion that omits certain interm e d i a t e

s i ze s — a re usually chosen where the
best surface exposure of large aggre-
gate is desired. Sometimes only a
single size of coarse aggregate is
used. The mix design is best done by
someone with experience in arc h i-
t e c t u ral concre t e.

Aggregate source list

Most of the aggregates shown in
the accompanying table are special-
purpose decora t i ve materi a l s, ava i l-
able at higher prices than ord i n a ry
s t ru c t u ral concrete aggre g a t e s. The
list, presented to inform readers of
s o u rces of these special materi a l s, is
based on information provided by
the suppliers within the last few
months before pre p a ration of this
a rt i c l e.

If your company name should be
added to our list, contact the Aggre-
gates Ed i t o r, 33742 Ly n c roft Ro a d ,
Fa rmington Hi l l s, Michigan 48331.
Please include information on ag-
g regate colors, stone types, and
p rincipal uses.   
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Abrasive blasting fractures the surface of aggregate particles and tends to mute
their color. Compare aggregate exposure by retardation (left) with the
sandblasted finish on the right. These are actual size samples of identical
concrete, made with 1⁄2 x 1⁄4 -inch ruby feldspar coarse aggregate, white cement,
and ruby feldspar sand.

Costly aggregates are not always
needed for good results. Light-colored
limestone aggregate on these precast
white concrete panels was exposed
using a chemical retarder. This kind of
aggregate-rich surface is best
achieved with gap-graded mixes as
explained in Reference 1.
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