& POLISHING P CHALLENGING THE SYSTEM

Polished Concrete

Differing results for slabs-on-

wners and architects
choose polished
concrete as an
alternative to
floor coverings
for a variety of reasons. But the
finished result can disappoint
them, especially when polishing
is specified for an elevated slab.
Differences in the behavior
between slabs-on-ground and
suspended slabs often result in
the polished floor appearance
varying from a cream surface
(little fine aggregate visible) to
fine aggregate (salt-and-pepper)
or coarse aggregate (medium to
high exposure). Also, any cracks
in the surface of suspended
slabs will be visible. And surface
porosity will vary when lightweight-
aggregate concrete is polished.
ASCC's newly established Finishing
Subcommittee and its Decorative
Concrete Council (DCC), in
conjunction with the Minnesota
Concrete Council and the Concrete
Polishing Association of America
(CPAA) will be addressing these
issues at ASCC’s Annual Convention
in Minneapolis in September.

SLABS-ON-GROUND
Compressive strength: The
recommended 28-day compres-
sive strengths are typically 3,500 to
4,500 psi. Higher concrete strengths
or polishing at later ages increases
the polishing costs as more aggres-
sive surface preparation methods
are required.’ To avoid the higher

strengths, placement of concrete for
polished slabs-on-ground is often
scheduled near project completion.
This also minimizes the protection
needed to prevent other trades
from damaging the concrete surface
before and after polishing.

Normal weight vs. lightweight
concrete: Normal weight concrete is
used for slabs-on-ground.

Flatness and levelness: The
CPAA recommends a specified over-
all F. 50/F 30 and a minimum local
value of F, 35/ F 20 measured at
eight hours after completion of final
troweling.? Some polishers believe
that an F_ this high is not neces-
sary, but also believe that the F|
may need to be a bit higher. They
recommend an overall F/F of 40 or
higher.** While these flatness and
levelness values are readily achiev-
able on slabs-on-ground, they are
unlikely to be what the polishing
contractor encounters when he
arrives on the project.

Cracking and curling: The CPAA
recommends using contraction
joints to “minimize slab curling and
cracking” by spacing joints for four-,
six- and eight-in. thick slabs at 10, 12
and 15 feet, respectively, on center
each way. Contraction joints are the
most common method of controlling
cracking and curling of slabs to be
polished. The recommended CPAA
joint spacings are typically closer
than what most specifiers choose for
non-polished floors.

Curling that occurs as the con-
crete shrinks and dries will lower the

ground and suspended slabs.

v

When slabs on ground are polished,
non-uniform exposure of aggregate

is a result of high spots cause by slab
curling. Deflection of many suspended
slabs exceeds the upward movement
at curled slabs, so polishing may result
in even larger areas that exhibit such
non-uniform aggregate exposure.
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F-numbers. Greater magnitudes of
curling deflection result in lower FF
values.

Mock-ups: A slab-on-ground
mock-up is easy to duplicate but must
include the specified concrete mix, flat-
ness and levelness, contraction joints
and also consider the timing—age of
the concrete before it's polished.

SUSPENDED SLABS
Compressive strength: The
specified compressive strength
varies significantly for suspended
slabs, depending con the struc-
ture. Specified strength of concrete
placed metal decks supported by
steel beams is likely to be close to
that for slabs-on-ground. However,
the concrete compressive strength
for formed and shored post-ten-
sioned or conventionally reinforced
concrete suspended slabs is driven
by a schedule of two to three days
for post-tensioning or form removal.
The concrete compressive strength
at this early age is often compara-
ble to that of slab-on-ground at 28
days (3,500 to 4,500 psi). Polishing of
suspended slabs usually takes place
much longer after the concrete was
placed, which increases concrete
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strength due to extended curing. The
polishing contractor could be dealing
with concrete as strong as 6,000 to
8,000 psi. Higher concrete compres-
sive strengths for suspended slabs,
similar to those for an older existing
slab that is being refurbished, result
in higher polishing costs.

Normal weight vs. lightweight
concrete: Normal weight con-
crete is typically used for post-ten-
sioned and conventionally reinforced
formed and shored structures. But
lightweight concrete is more likely to
be used on metal decks supported
by unshored steel beams. The differ-
ence in density and surface hard-
ness affects the depth of grinding
and final polished appearance. What
is achievable on normal-weight
concrete may not be achievable on
lightweight concrete and vice versa.

Flatness and levelness:
Required flatness and levelness
values also vary significantly for

suspended slabs depending on the
structure. Flatness and levelness
values for concrete used on metal
decks supported by unshored steel
beams is likely to be closer to an
overall F. 25/F_15. Flatness and lev-
elness values for formed and shored
post-tensioned or reinforced con-
crete suspended slabs, however,
could be as high as those for slabs-
on-ground (F, 50/F_35). It is often
difficult to get a levelness number
of, say F_ 30, due to the elevation
tolerances for slab and beam soffit
forms. And some flatness require-
ments for suspended slabs bor-

der on the ridiculous. We recently
saw a straightedge specification

for suspended-slab concrete slabs
that were to be polished. It required
“from edge of pour to edge of pour
and between different pours, fin-
ish and measure surface so gap at
any point between concrete sur-
face and an unleveled, freestancling,

10-foot-long, straightedge resting on
two high spots and placed anywhere
on the surface does not exceed 1/16
inch.” This would require a floor flat-
ness equivalent to about F. 100!
F-numbers on suspended slabs
are to be measured within 72 hours
and prior to removing any shoring.
Also, levelness tolerances do not
apply to unshored slabs-on-metal-
deck construction. The higher cost
of producing high- F-number floors
at an age of 72 hours doesn’t make
much sense anyway. Deflection will
significantly reduce these values
and thus any money spent achieving
higher F-numbers will not be a direct
benefit to the polishing contractor.
Cracking and defilection: The
range of crack widths in suspended
slabs depends on the type of struc-
ture. Because contraction joints are
not used in these slabs, crack width—
not crack location—is controlled
by reinforcement. Reinforcing bars

)
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or post-tensioning will keep cracks
tight in suspended slabs. Because of
differences in the type of reinforce-
ment used, crack widths in concrete
on metal decks vary. Some designers
favor small-gauge welded wire rein-
forcermnent (WWR). It's also difficult to

CHALLENGING THE SYSTEM

concrete tensile stresses above beams
that frame to columns. Other design-
ers use reinforcing bars above the
beams, macro-synthetic or steel fibers,
or both, to control crack widths.

Crack locations are not con-
trolled in suspended slabs and the

lowers flatness F-numbers similar to
the way curling on slabs-on-ground
Affects flatness. The table on page
39 shows the effect of deflection on
floor flatness which is considered
more important than floor levelness
for polished concrete.® No matter
what initial floor flatness is achieved,

irregular pattern of cracks affects
s of the pohshed concrete. or paid for, most concrete on metal

deck/steel beams will be at a floor
flatness of 20 once it deflects. There
are special construction provisions

in which extra concrete and shoring
can be used to compensate for the
decrease in flatness due to deflection
but this will increase the cost to the
owner. For a shored moderately
Stiff reinforced concrete structure,
the initial floor flatness will decrease
by about 25 to 50 percent once it

deflects.
In addition, flexible structures

such as concrete on metal decks
provide significant high spots (over
the beams framing to columns)
and low spots (middle of the bay)
that might be problematic for the
polishing contractor. This often
results in significant differences

in the depth of grinding and thus
the final polished appearance at

2" different locations.
Mock-ups: Unfortunately, mock-
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EXPLAIN THE DIFFERENCES
TO OWNERS AND
ARCHITECTS
Most of the specification
requirements for polished concrete
are based on experience with slabs-
on-ground. This article illustrates the
many differences between slabs-
on-ground and suspended slabs
and the effects of these differences
on the final product. S0 concrete
and polishing contractors need
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P Thetable

Deflection ratio  Deflection, in E FF F Fe shows the
Structure Type — & altact of
Initial F_ 0.000 51 40 30 25 deflection on
Post-tensioned or stiff floor flatness
reinforced concrete structure L/760 0.375 39 34 28 24 Wh'ch IS
considered
Moderately stiff reinforced more important
concrete structure /480 0.750 25 23 21 19 Than‘ floor
Concrete on metal deck/ feve gﬁsi d
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to explain these differences to [,
architects, engineers, and owners
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