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Bruce A. Suprenant, PhD, PE, FACI, Is a concrete consultant and technict

the American Society of Concrete Contractors. Reach him at

bsuprenant@bsuprenant.com.

Direcator - [dars kat tar] noun A person who consistently accomplishes what
Bruce Suprenant accomplished throughout
a career.
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There aren't too many engineers who
have dedicated so much of their lives
helping contractors both through
education and direct consultation. ‘T've
tried to interpret between the engineer
and the contractor,’ he says. “To help each
understand what the other can and can't
do and to find some simple changes that
can make everyone happy. A lot of this
was spent educating engineers about

construction. It seems like [ helped to

define this gap”

For many years, Suprenant was a fixture at the World of Concrete, often appearing as

tha maotar af caramaonia

E L Type here to search Wy ﬁu:i

Al Gl @

H Amid 1918 FluPan.. @ Radio Garden >

) Other favorites

“For being an advocate for
contractors and helping the
entire design and construction
team understand one another”

~ANDE 7

6:29 PM
3/30/2023

g

-~



B

Part II: Factors affecting the amount of curling

labs curl due to differences in moisture distribution
s that create a shrinkage profile. This induces an
applied curling moment within the slab. The amount of
curling for a given moisture distribution may, however,
not be unique. Some research and field experience helps
us estimate the amount of curling deflection as affected
by differences in:
B Amount of drying shrinkage;
B Modulus of subgrade reaction;
B Concrete compressive strength and modulus of
elasticity:
Reinforcement ratio:
Slab thickness;
Joint spacing; and
Curing.
Not all of these factors affect curling deflection to the
same degree.

Drying shrinkage

Drying shrinkage is considered to be one of the most
important factors affecting the amount of curling
deflection. Many references suggest ways to minimize
drying shrinkage,"® but the exact relationship between

drying shrinkage and curling deflection is unclear.

Tremper and Spellman® developed a figure that
related slab-curling deflections of full-size test slabs to
the shrinkage of laboratory specimens made with the
test-slab concrete. Although this figure provides informa-
tion on only one project, their paper includes data on
slab curling versus drying shrinkage for two other
projects. The data for all three projects are shown in
Table 1 and arranged in the order of the percent of
drying shrinkage, from lowest to highest.

The table shows that it's difficult to relate drying
shrinkage to curling deflection for projects with differing
variables such as subgrade or subbase stiffness and
drying environments. However, Fig. 1, which graphs the
Tremper and Spellman data by project, suggests that a
relationship exists on a project-by-project basis. As the
graph shows, curling deflection increases as drying
shrinkage increases, though the ratio of drying shrinkage
to curling is unique for each project. As Table 1 shows,
the average curl, in inches, is three times the drying
shrinkage, in percent. Thus, in some cases, reducing
drying shrinkage by a given percent would result in a
much greater percentage decrease in curling deflection.
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Position Statement #35

The Effect of Curling on Floor Flatness

CI 117-06 and ACI 117-10, “Specification for Tolerances

for Concrete Construction and Materials,” require
F-numbers to be measured within 72 hours after slab
conerete placement. This was not always the case. ACI
117-90 included no time requirement for the measurement
of floor flatness, FE., and the commentary stated the reason:
“Since neither deflection nor curling will significantly
change a floor’s F_ value, there is no time limit on the
measurement of this characteristic.”

The statement in the commentary indicating that
curling will not significantly change a floor’s F, value has
since been shown to be incorrect by measurements
published in “The Concrete Floor Tolerance/Floor
Covering Conundrum,” Concrete International, July 2003.
This is why ACI 117-06 and ACI 117-10 now require that F,
measurements be made within 72 hours.

In addition to the measured field data, it's possible to
calculate the effect of curling on floor flatness as shown
in Chapter 8, Floor Flatness and Levelness, of Tolerances
for Cast-in-Place Concrete Buildings published by the
American Society of Concrete Contractors in 2009. The
calculation method was also included in “The Effect of
Curling on Floor Flatness,” Concrete Contractor, April/May
2010. This is important because ACI 302.1R-04, “Guide for
Concrete Floor and Slab Construction,” states:

Application of present technology permits only
areduction in cracking and curling, not elimination.
Even with the best floor designs and proper
construction, it is unrealistic to expect crack-free
and curlfree floors. Consequently, every owner
should be advised by both the designer and
contractor that it is normal to expect some amount
of cracking and curling on every project, and that
such occurrence does not necessarily reflect
adversely on either the adequacy of the floor's
design or the quality of its construction.

Design professionals should consider how curling is to be

This position statement from the American Society

of Concrete Contractors is presented for reader interest
by the editors. The opinions expressed are not necessarily
those of the American Concrete Institute. Reader comment
is invited.

dealt with on each project so that the specifications address
this issue. Curling occurs because of differential moisture
loss that is a time<dependent process; thus, the initial floor
flatness produced by the conerete contractor will decrease
with time. The table below shows how an initial F; of 51 can
decrease to 45, then 35 and finally to 22 as curling occurs and
slab edges raise from 1/16, to 1/8 and 1/4 in.

CALCULATED EFFECT OF CURLING ON FLOOR FLATNESS

Amount of curl F, Number

Initial F.—no curl 51 40 25
1/16 in. 45 40 25
1/8in. 35 35 23
1/4in. 22 23 18

Percent decrease from initial

1/16 in. 12% 0% 0%
1/8in. 31% 13% 8%
1/4 in. 57% 43% 28%

To deal with changes in floor flatness with time, design
professionals can use an allowance for floor grinding and
leveling as described in “Division 3 versus Division 9 Floor
Flatness Tolerances,” ASCC Position Statement #6, Concrete
International, June 2003. An additional resource is “Responsi-
bility for Controlling Slab Curling,” ASCC Position Statement
#30, Concrete International, January 2010,

ASCC concrete contractors will meet the F; specification
requirements when measured within 72 hours. The
effects of a decrease in floor flatness with time must be
addressed by the design professional with respect to the
work of follow-up trades.

If you have any questions, contact your ASCC concrete
contractor or the ASCC Technical Hotline at (800) 331-0668.

American Society of Concrete Contractors

2025 S, Brentwood Blvd., Suite 105

St. Louis, MO 63144

Telephone: (314) 962-0210; Fax: (314) 968-4367

Web site: www.ascconline.org; E-mail: ascc@ascconline.org
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The Design of Slabs to Receive Moisture-Sensitive

Floor Coverings
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The Design of Slabs to Receive Moisture-Sensitive

Floor Coverings
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Sulfate Exposure of Concrete Slabs

« ACI 318 Requirements
 Lower w/c
« Higher Strength
« Sulfate Resistant Cement

« Separation Layer to Prevent
Concrete from Contacting High-
Sulfate Soils
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Thank You Bruce Suprenant!

Scott Tarr, P.E. FACI

North S.Tarr Concrete Consulting
STarr@NorthSTarrConcrete.com
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