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The President’s
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L&M's Concrete News celebrates its 8th year of publication
with this issue. Over the years we have covered a great number
of important concrete topics, introduced you to some of the
concrete industry's best representatives and professionals,
stretched your understanding of the properties of concrete, while
continually reinforcing good concrete placement practices, both
on the academic plane as well as the practical plane.
Your comments over the years have told us what is
important to you. You have continually encouraged us to “keep
up the good work;” and “this is one of the important magazines I
read to learn about concrete and its uses;” and, my personal
favorite, a simple “Fun!” Yes, concrete can be fun, and it IS
important to us all.
If you are receiving this magazine, it is because of your own
interest in the subject or it is because you are an influential
concrete professional, and you, above all, need to know the
contents within.
The secret to success of Concrete News is simple: give our
customers important information about concrete, information
that will improve their work with concrete; invite top
professionals from our industry to share their knowledge and
experience; minimize any blatant, self promotion; and make it
“fun.”
Enjoy your new issue of L&M's Concrete News. You will
find more of what you have been asked for contained within its
covers. And when you are done with the contents, check out the
cover, and send in your answer for a chance to win either some of
our delicious, local Omaha Steaks or, for you navigationally
challenged individuals, your own GPS street finder. Because,
we want it to be fun, too!

Continuing Education
The American Institute of Architects (AIA) has recognized
L&M Construction Chemicals as a registered Passport Provider.
Under the provisions of the AIA Continuing Education System
(CES), the L&M programs listed below are accredited based on
contact hours. Many holders of professional engineering and
architectural licenses have found these programs helpful in
meeting the professional development hour requirements for
license renewal. These programs will be conducted at your
company’s office to eliminate your travel time. L&M currently
offers AIA/CES registered programs on the following subjects:
New for Polished Concrete: Bare Concrete Floors
presents the many possibilities of concrete as a natural, durable
and aesthetic wear surface. This one-hour program briefly
addresses the how-to's of chemical hardeners and the exciting
possibilities of concrete staining and polishing. Also, included is a
thorough discussion of the maintenance savings of concrete
floors over vinyl composition tile and thin film coatings.
Concrete Basics is a one-hour program addressing the interaction
of materials used in concrete.
Concrete Concepts is L&M's most in-depth program. It covers the
course material of Concrete Basics in greater detail with an
additional section on superflat floors. This is a four-hour program.
Structural Grout addresses the specification, placement and
application of non-shrink cementitious and epoxy grouts. This onehour program discusses the latest specifications from ASTM and
state-of-the-art placement technology from ACI.
Concrete Problems and Solutions is a popular one-hour
program that discusses the causes and solutions for the most
common problems that occur in concrete. Among the topics
covered are cracking, dusting, delamination, and bug holes.
Flat Floors is a one-hour program covering the construction of flat
and super-flat floors, the F-numbers system, and the rules for
obtaining flat floor measurements. The finishing techniques that are
required to produce a superflat floor are also covered here.
Myths and Misconceptions is a quick-moving program that
addresses the characteristics and chemical makeup of chemical
hardeners. This one-hour program also covers the “near surface
wear zone,” the causes and cures of micro-pitting, installation
methods, and the optimum time of application. Other topics in this
program include the use of chemical hardeners with shake-on floor
hardeners, and placement techniques found to ensure maximum
protection.
Each of these classroom programs is designed to benefit both the novice
and experienced user/specifier about concrete and its properties. Thanks
to the effective use of PowerPoint® and a comprehensive workbook, each
program is fact-filled and fast-paced.

Best regards,
L&M welcomes your inquiries about its
AIA (CES) Passport Provider programs.

Greg Schwietz, President
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These classes are also available for regional or local chapter meetings.
For more information contact Phil Smith at the L&M corporate offices
in Omaha, Nebraska at (800) 362-3331,
or e-mail PhilSmith@lmcc.com.

By

JimVlcek, Editor in Chief
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Valley Supply: The Reliable “Go-To” Choice
for Quality L&M Concrete Construction
Chemicals in Central Pennsylvania
Nearly 20 years ago, Jeff King and Vic Scotese met and shared a
close relationship as a distributor and competitor-supplier in the
Northeast. They worked hard and played hard together. Over the
years, Jeff and Vic learned a lot from each other in their respective
roles in the concrete construction world.
Some years later, Scotese changed jobs and landed as the MidAtlantic regional sales manager for L&M. Around the same time,
King took another job as VP and general manager for Valley Supply,
a Harrisburg, Pennsylvania area distributor. Soon after Jeff and Vic
reconnected, and quickly built a strong distributor/manufacturer
relationship that continues to grow today.
King recently commented, “Our relationship with L&M is based on a
history of consistent, high-performance product, and delivery. L&M
is our 'go-to' product line for concrete chemicals, clear water
repellents, non-shrink precision grouts, and their very popular Seal
Hard and FGS/PermaShine. L&M's east coast blending plant and
warehousing facility in Pottstown, Pennsylvania is only 30 miles away
from us. We run pickups there on a regular basis for both our
Mechanicsburg (Harrisburg) and Reading distribution facilities.”
King continued, “Our local L&M sales manager, Vic Scotese, is very

www.lmcc.com

capable and always available to solve our customers' concrete
problems. Vic and I share a great relationship which spans over a
twenty-year period. He not only takes care of my concrete chemical
needs here at Valley Supply, he also helps me now and then to get rid
of some of my bad golf swing habits when we both find the time to
hit the links.”
Vic Scotese said, “Jeff and I share a past history that grew in mutual
respect and friendship. My motto is 'Friendship first,' and then, quite
naturally, complete service comes with the relationship. Jeff has built
a very strong, customer focused distribution business that serves the
concrete construction industry in middle and eastern Pennsylvania, as
well as parts of northern Maryland. We couldn't be more pleased
with the efforts that Valley Supply puts forth in promoting the entire
L&M product line.”
Valley Supply opened up their second branch in Reading,
Pennsylvania a few years ago, and currently stocks a complete line of
L&M products at both locations. Jeff King can be reached at Valley's
Mechanicsburg branch at 717-697-8259. Their Reading branch can
be reached at 610-939-2393. For more information on Valley Supply,
log on to their website at www.valleysupply.com. L&M regional
manager Vic Scotese can be reached at 610-322-6859.
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HOT
WEATHER
CONCRETING
By Philip Smith P.E., FACI, ASTM

In most places in the world, there are only a
few days a year that can be counted on for
perfect weather for placing concrete. As luck
would have it, you will more than likely be on
vacation on those days.
So when you need vital information on the
subject of hot weather and cold weather
concreting, take advantage of these two very
good sources: ACI 305 Hot Weather Concreting
and ACI 306 Cold Weather Concreting. These
two documents yield detailed and updated
information about the subjects.

Hot Weather Concreting: ACI 305
ACI 305 defines hot weather as “any combination of the following
conditions that tends to impair the quality of freshly mixed or hardened
concrete by accelerating the rate of moisture loss and the rate of cement
hydration or otherwise causing detrimental results.” ACI 305 lists the
following conditions as important factors in hot weather concrete
placements: high ambient temperature, high concrete temperature, low
relative humidity, wind speed, and solar radiation.

Effects of Hot Weather
It is a well known fact that concrete which is placed and cured at
95ºF or higher will have lower long term strength than concrete cured at
room temperature (70ºF). This is the result of not only higher
temperatures, but also the frequent addition of water to maintain a
workable slump. When cured at higher temperatures, the cement will
lose moisture faster. This reduces the amount of cement that will
hydrate. Hydration only takes place when water is present in the cement
paste. It is common to have the rate of slump loss twice as much at 90ºF
as compared to concrete that has temperatures of around 70ºF. Once
concrete temperatures reach 95ºF the rate of hydration greatly
increases, producing exothermic heat. Under these conditions, flash
setting is more than likely.
4
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When placing concrete in hot weather, the rate of evaporation is
greater. This results in plastic shrinkage cracks and a surface condition
known as crusting. Plastic shrinkage cracks can be easily addressed by
floating or troweling the cracks closed, then applying an evaporation
retardant such as L&M's E-Con to the surface of the concrete.

Controlling Concrete Temperatures
Water has a specific heat index of about four to five times that of
cement and aggregates. Therefore, the temperature of the mixing water
will have a great effect on the concrete temperature. It has been reported
that cool water (40 – 50ºF) can reduce the fresh concrete temperature up
to 10ºF.
Using crushed or shaved ice is one of the most efficient methods of
reducing concrete temperature. Melting ice will absorb heat at the rate
of 144 Btu/lb. In order to produce a well-mixed concrete at the batch
plant, no more that 75% of the total mixing water should be replaced by
ice at any time. At these levels the concrete temperature will be reduced
approximately 20ºF. All of the ice must melt before the concrete is
placed—otherwise the un-melted ice will leave voids in the concrete.
Another method of controlling concrete temperatures is painting
the mixer drum white, which will radiate heat away from the concrete
inside the mixer drum. Along this line, in some cases concrete producers
have erected a pipe over the mixing drum. Holes are drilled into the pipe
about one foot on center. Water is then forced though the pipe and
through the holes in the pipe onto the top of the mixing drum to keep it
cool.
Concrete producers should keep the coarse aggregate pile wet at all
times. This will cool the aggregate. It will also help cool the concrete
even though the aggregate has only about 25% the cooling power of
water.
Replacing some of the cement with fly ash will reduce the concrete
temperature only 1- 2ºF and will greatly reduce the rate of hydration.
With the replacement of up to 20% of portland cement with fly ash, the
concrete will take longer to reach design strength, in most cases 56 days
with fly ash vs. 28 days without it.
The greatest temperature reduction is achieved by injecting liquid
nitrogen into the concrete. In this procedure, the temperature of the
fresh concrete can be lowered close to the freezing point. Caution
should be exercised when using this procedure.

COLD
WEATHER
CONCRETING
Cold Weather Concreting: ACI 306
ACI 306 defines cold weather as “a period when, for more than 3
consecutive days, the following conditions exist: 1) the average daily air
temperature is less than 40ºF and 2) the air temperature is not greater
than 50ºF for more than one-half of any 24-hour period.”

The Cold Facts
Depending on the type of admixture used and the mix design
proportion, the freezing temperature of concrete is approximately 28ºF
(-2º C). Strength gain is a function of time and temperature. The rate of
hydration at 50ºF is approximately one half the rate of concrete with a
concrete temperature of 70ºF. As the temperature of concrete
approaches 40ºF, the rate of hydration slows almost to the point of
stopping.
Some admixtures accelerate the rate of setting but not the rate of
strength gain. Others accelerate the rate of setting and the rate of
strength gain. The setting time relates to the finishing properties of the
concrete while the rate of strength relates to the length of time the
concrete must be protected from low temperatures and freezing. All
concrete subjected to a wet environment and freezing temperature
should be air entrained and should be protected from freezing and
thawing until the compressive strength has reached at least 2500 psi. Air
entrained concrete that is low in compressive strength can be damaged
by exposure to repeated wet freezing and thawing cycles.

Cold Weather Precaution
Concrete should not be placed over frozen substrate. If outdoors, it
has been found that covering the substrate with black polyethylene
sheets can draw solar heat and thaw the substrate. If indoors and the
substrate is heated using fossil fuel heaters, a heat exchanger must be
used. The heat exchanger and flue gases must be vented to the
outdoors. If the flue gases are allowed to come in contact with freshly
placed concrete, carbonation damage will occur. If carbonation
damage occurs, the surface of the concrete will be covered with a white
powder. This white powder is chemically identified as calcium
carbonate. Severe carbonation can destroy the surface of a concrete
floor to a degree requiring the concrete floor to be replaced. In less
severe cases of carbonation, the concrete surface may be restored to its
intended service life by treating the surface with a chemical hardener or
densifier.
www.lmcc.com

Concrete should never be placed over frozen reinforcing bars or
other metallic objects. This can result in local freezing of the concrete at
the interface.

Removal of Thermal Protection for Mass
Concrete Pours
After a sufficient period of thermal protection, new mass concrete
should be allowed to gradually cool and to reduce thermal stress related
cracking. I am referring to ACI 306, table 5.5 entitled Maximum
Allowable Temperature Drop During First 24 hours After End of
Protection Period. In this table you will find reference to maximum
allowable temperature drop following removal of thermal protection
for concrete given for various thicknesses. For example: for concrete
pours of less than 12 inches in thickness, up to 50ºF change can be
tolerated; 12 to 36 inches thick, up to 40ºF; from 36 to 72 inches thick,
up to 30ºF; and for concrete pours of greater than 72 inches in
thickness, no more than 20ºF change should be allowed in 24 hours.

Heating Up the Mix
The specific heat capacity of water is 4 to 5 times that of cement
and the aggregates. Using these criteria, ACI 306 gives the following
guidelines for aggregates and mixing water temperatures: “Heating
aggregates to a temperature higher that 60ºF is rarely necessary if the
mixing water is heated to 140ºF.”

ACI 305 and ACI 306: two standards that can
help concrete professionals in temperature
extremes
ACI 305 and ACI 306 should be in the library of anyone who
produces, specifies or places concrete. In fact, not only should they be
in the library, they should be read from cover to cover and referred to
often. These two reports by ACI can help to fix the problems of
concreting in extreme weather before they become a problem.
These two documents can be purchased online at
www.aci-int.org.
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The new face of polished concrete

EMERYTOP400

(and then some)
Polished Concrete • Colored Floors • Floor Hardeners • Impact Resistant Toppings
Repellents • Concrete Repair • Curing and Sealing • Grouts • Form Release
If you own concrete, repair concrete, finish, color, waterproof, abuse, place, cure, seal, clean, hit, bang, scrape, harden, design
with, or just plain love concrete, we’ve got the best stuff on earth just waiting for you.
No matter which of the hundreds of concrete products you choose from L&M, you can rest assured that it’s been engineered,
formulated, field tested for—and approved by—concrete professionals in virtually every industry.
If you’re already a raving fan of L&M’s lightning-fast, deadly-accurate technical support, or just looking to fall in love with a
company that has a wall-to-wall, working knowledge of your business, we’re just waiting to amaze you over and over again.
Want to find out just how good life can be in this great big concrete world? Call us right now and put us to the test. Really.

&
Construction Chemicals, Inc.

USA: 800-362-3331 • Worldwide: 402-453-6600 • www.lmcc.com • www.fgs-permashine.com
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By

JimVlcek, Editor

ProjectProfile
Market of Choice
Eugene, Oregon

Project
statistics
Project: Market of Choice
Nature of business: Retail Food Store
Floor Responsibility: Rick Wright, Owner
Location: Eugene, OR
Approx. sq. ft.: 30,000 of 44,000 total
building (approx)
FGS Installer:
Don Brown
Brown Contracting, Inc.
29543 Airport Rd.
Eugene, OR 97402
Tel. 541-338-9345
www.browncontracting.net

This FGS/PermaShine floor truly was
unique. The three-dimensional look
Brown was able to achieve was simply
“magic”.

The Floor that Speaks for Itself!
®

®

The new face of polished concrete
www.fgs-permashine.com

L&M's FGS/PermaShine system is a licensed,
patented, dry concrete floor polishing and
rejuvenation system. It is available exclusively
through L&M Construction Chemicals, Inc. and its
selected network of applicators.
For more information on the FGS/PermaShine
concrete floor rejuvenation system, contact L&M
Construction Chemicals at 800-362-3331 or visit
their website at www.fgs-permashine.com
Our floor specialists are ready to explain the unique
features and benefits of this exciting option, which
makes your new or old concrete floors look better
than new.

www.lmcc.com

Rick Wright has nine Market Of Choice fullservice food stores throughout Oregon. When
planning his newest store in Eugene, Wright knew he
wanted something entirely different and excitingly
unique from anything else in the industry. After
consulting with the Market of Choice design and
marketing team, and FGS/PermaShine installer Brown
Contracting, Wright found out just how different he
could be!
Brown provided Market of Choice with numerous
finished FGS/PermaShine diamond ground and
polished samples with integral stains. Unique to this
finish was the integration and polishing of crushed
marble from the Canadian Rockies and assorted color
glass chips which highlight the natural river gravel
aggregate from the nearby Williamette River Valley.
Voila! They hit on something big! This FGS/
PermaShine floor truly was unique. The threedimensional look Brown was able to achieve was
simply “magic”. It looked phenomenal. Rick Wright

and his design team were impressed!
Today, Wright receives positive comments about
his FGS/PermaShine floor almost every day. The
provocative store design was created to highlight
lifestyle-connected areas that leave customers with a
“feel good” experience and a compelling need to
immerse themselves in all that Market Of Choice has to
offer. It is this “WOW” feeling that brings customers
back, week after week wanting more. “The crushed
marble and glass chips pick up the light and add to the
drama,” says FGS certified installer, Don Brown.
Wright's design team included Advertising
Manager Lyn Ryse and Marketing Manager “Midge”.
In a recent letter to Don Brown, Lyn commented, “I
personally want to thank you for creating such an
interesting and unique floor! During the design and
sampling process, you gave us so many possibilities for
color. We were all so proud of our new floor that we
joked about putting signs in the store to tell people to
look down at the floor. But since the store has been
open we have heard many positive comments on how
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By Jim Vlcek,
Editor in Chief
Jim has been the
Editor-In-Chief of
Concrete News since 2000

the
Contractor’s
Soap Box
David Phillips
Hi-Tech Floors, Inc.
This is the latest in a series of “ The Contractor's Soap Box”, a
question and answer column dealing with the insights, struggles and
professional experiences facing the concrete contractor in his neverending quest to master the sometimes changing and fickle nature of this
beast called concrete. We are sure you will benefit from the positive
nature of this column and hope you'll learn from some of these
professionals.
In this issue, we feature Dave Phillips, President of Hi-Tech Floors,
Inc., one of America's top concrete contractors with a long list of
clients and positive testimonials. Hi-Tech Floors, Inc., in business since
1989, is an industry leader in the installation of shake-on (colored and
non-colored) hardeners on concrete slabs for retail and industrial
applications. I'm sure this list of questions and Dave's answers will hold
your attention.
As Dave points out in this interview, you always
have to rely on your instincts and professional
experience! Nothing is set in stone as changes are the
inevitable nature of this business. We thank Dave for
sharing his insights and for his ongoing dedication to
excellence in the concrete business!
JV: What is the maximum air content in concrete
over which a shake-on hardener should be placed?
DP: Whenever we're doing a mix design, we always
ask for a 2% maximum air content. In some cases, we
do have a field test that will allow us up to 3% air
content. If we're having an issue with the finishability,
then air content becomes more important. Air content
is always a job-by-job judgment call and a lot of things
factor into this formula. Different raw materials from
different parts of the country will cause this to vary.

JV: Do you use a set-retarding admixture in the summer?
DP: We never use a set-retarding admixture in a concrete mix that
will later receive a shake-on hardener! We have done a lot of
experimenting with this in the past and it has been our experience that,
when using a set-retarding admixture, we end up with a concrete mix
that does not have enough moisture for the shake-on hardener. A setretarding admixture seems to dehydrate the mix, so that by the time we
can get onto the slab with a machine, there's very little moisture left to
wet the dry shake-on hardener. This adversely affects the placement and
finishability of shake-on hardeners. In lieu of using retardants, we've
found that employing more finishers on the job is the way to go. If,
L&M ConcreteNews

JV: Do you have a given water amount you generally like to work
with?
DP: Generally, for the dry shake-on hardeners, we like to work
around .48 to .50 water: cement ratio. That normally equates to a 5 or 5
½ bag mix (about 520 lbs of cement) and about 32-gallons of water per
yard. I also get a lot of help from guys like L&M's Phil Smith and the
technical guys from the local ready mix suppliers as far as local raw
materials and water quality. Everywhere we go with our crews
conditions are a little different, so we rely on the experts and the local
guys a lot when it comes to certain mix designs. We send our guidelines
to the ready mix companies for each job, and usually rely on the guys
who have a better local expertise to adjust for the local variations and
guidelines.
JV: How much bull-floating to you do? And which kind of floats do
you like better, wood or magnesium?
DP: For a colored shake-on hardener, we like to bull float the slab
before applying the dry shake hardener. We always use wood bull floats
to open up the surface to let the moisture bleed out versus magnesium
floats which tend to close it up and prematurely seal up the surface. We
try not to run the floats over the top of the non-colored shake-ons once
they are applied if we don't have to. It seems to bury the shake in a little
deeper than it actually should be. So, again, we generally only bull float
before and not after the shake-on is applied.

“Factors which
cause discoloration,
fortunately,
can be controlled by
the contractor.”

JV: What slump range do you like to work with?
DP: The range we like to work in is around a 3-inch to 4-inch
slump…although, with some of the super plasticizers, we're going in a
little tighter than that. If super plasticizers are being added to the mix,
we like to be around a 5- or 6-inch slump, because we get a better
performance from our cement with the plasticizers in the mix.
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because of summer temperatures, you have to get on it faster and
move quickly, then you need people to do that. The way I explain this is,
“In the summertime our rule of thumb is: screed…spreader…float
machine! It needs to be that quick!”

JV: Do you find evaporation control agents
helpful?
DP: We use evaporation retardants all the time!
Depending on the weather conditions, it is a must!
Most of the time, we apply the retardants in a 2/3-1/3
ratio (that's 2/3 during screeding and 1/3 when we
apply the shake-on.) That's what the specs call for and
that seems to work for us, too. When we're working in
the dry, higher-altitude mountain or desert areas, we'll
actually apply the retardant three times: before, after,
and again after we apply the shake. On the jobs we do
in the upper Midwest, we just use them as needed. In
the winter, when it's really dry, we'll use them a little
more.

JV: Do you use a wind/temperature chart to know when to use an
evaporation control agent, or do you just go by your instinct?
DP: It almost always has to be by instinct. We carry humidity and
temperature gauges. In cold weather, we also carry carbon dioxide
detectors to measure heated indoor air to guard against carbonation
problems. But as far as when and where to use an evaporation control
agent, I almost always rely on my instincts! An old saying we use in my
industry is, “Anybody can put on a good shake-on hardener on a good
day.” Fact is, it's hard to plan on the wind, sun and rain! Luckily, we
almost never apply shake-on hardeners in the open air, but you have to
constantly be concerned about the wind and the shrinkage factor of the
concrete. Applying shake-ons in the hot sun and wind without a roof
can be a recipe for disaster.
JV: Do you review the mix design before placing the concrete?
DP: When it comes to concrete that is to receive a shake-on
hardener always, always, always…I have control! Before we do these
jobs, I personally sit down with the engineer. If there's any discrepancy
or arguments, this is the time and place for everyone to come to a final
agreement. There's always a little wiggle room for adjustments based on

regional or job conditions. Again, I try to stay away from the jobs that
are outside and in the sun. Every one of our jobs gets a guideline and a
review, and ultimately an approval. We are a major part of that process.
When it comes to shake-ons, we need that control!
JV: Which do you use when installing dry shake hardeners: power
trowels with combination blades or trowel blades with float shoes?
DP: We always use a trowel blade with a float shoe. Generally, when
we're finishing concrete, we use the float shoes for the first float and
shake, then float shoes again for the second shake. Just before the first
hard troweling we float again, this time with a combination blade. What
we're trying to do here is to keep the slab surface open that much longer
before we close it up with the troweling steps. One of the biggest issues
we're faced with is that, with shake-on colors, concrete finishers have a
tendency to seal the floor up too soon. That can result
in blisters, popping and delaminating.
Our transition is from a real float shoe (flat and
open, two passes), to a combination blade (flat), then
to the finish blade (flat) and then to a final trowel pass
entirely by hand. This is how we transition from bladeto-blade. Our final trowel is always done by hand when
we deal with any colored shake-on hardener.
In a non-colored situation, we would normally just
burnish it with a trowel blade. However, in the case of
colored shakes, it is really easy to burn the surface and
affect the uniformity of the finished floor. By handtroweling the final pass, we eliminate the burns. A lot
of the surfaces we do are for the retail business and
they prefer color uniformity. A lot of finishers (if they
don't burnish it) will pull the machine off early and, it
will leave the surface fuzzy. But, as we all know, shake-on hardeners get
very, very hard and the resulting fuzz can become a dirt collector and
produce a hard-to-clean surface. If you trowel it to the final end so that
it's tight, it will be smooth and easy to clean—but then, if they burn it,
they have over-troweled it.
Troweling every square inch of these floors by hand makes the
difference. A lot of finishers don't want to take the time to do this, but
that's what bridges the fine line between non-slip yet cleanable floors. It
also has a great effect on producing a uniform color. The important
thing here is to follow this procedure step-by-step, from blade-to-bladeto-blade. Not all finishers are willing or able to do this. We do over a
million square feet of shake-on floors a year, and this is what we have
found needs to be done to make a floor consistently uniform.

and with a three-gallon, hand-held pump sprayer on the smaller areas.
We always keep a couple of sprayers mixed and ready to go so we can
keep from using that “dash” of water.
JV: What special problems do you experience with the
discoloration of light colored shake-on hardeners?
DP: Again, most of the time that stems from over-troweling or
over-working, or a lack of materials. The failure rate for colored shake
on hardeners is extremely high across the country. But this does not
have to be. Fortunately (or unfortunately) 99% of the failures on a dryshake colored slab are due to applicator error! They are either from lack
of quality control, lack of experience, too much troweling, not enough
hardener on the slab…all of these factors can cause discoloration. And
all can be controlled by the contractor.

“If I can help just
one other
contractor
avoid disaster with
my experience, it
will make my day.”

JV: How do you apply shake-on hardeners?
DP: We always do the larger areas with a mechanical spreader. With
a mechanical spreader we are able to calibrate and control the right
amount of shake-on hardener per square foot. We own about a dozen
of them, and we carry two of them everywhere we travel so we can use a
spreader on the first application and the second. There are applications,
however, where you still have to do it by hand. It takes some practice to
do this and do it so you can consistently throw it on uniformly! What
you don't want is to get a three-pound pile out in one spot. We train our
guys to get the “feel” of it and get pretty close to the recommended
coverage. After you do this for a while, they know exactly what it should
look like.
JV: When a slab starts to set early and get away from you on a hot
day, what’s the best way to save it?
DP: Pray! Pray! Pray! Seriously, we try to “man” the slab with
enough help. The first thing we do is get out an evaporation retardant
like L&M's E-Con. At times, we will actually “dash” some water. I'm not
talking with buckets or a hose, just a few sprinkles here and there. When
we work in the heat or inclement weather, we apply the evaporation
retarder with a large power sprayer on the larger areas between shakes
www.lmcc.com

JV: How do you cure a shake-on hardener slab?
DP: Generally, we do not water-cure our slabs.
When we do wet cure, we let the slab set up hard
before we put water on the slab. If you don't wait, you
can actually end up with delamination. You can also
get your slab surface a bit chalky if you re-wet it and
soften it. About 90% of the time we use spray-on type
membrane cures, and we try to get the cure on as soon
as we can.

JV: Do you design your concrete mixes or use a lab
designed mix?
DP: I can't take all the credit for this. The chemists
and engineers who designed the shake-on hardeners
(Phil Smith from L&M would be a good example here)
have helped me over the years to come up with the mix
designs. I have gotten a lot smarter, thanks to the help from a lot of
other people who know exactly what this stuff can do in a laboratory. I
constantly ask for help with every mix and mix change we've done over
the last 20 years. Actually, it's still about the same fundamental mix as we
started out with, only with a few variations here and there to meet the
weather and conditions.

JV: Any final words of advice?
DP: You can't always simply bank on ACI 302. Same is true for the
information found on the bag or on a container label. When unforeseen
circumstances threaten your slab, experience helps. If I can help just
one other contractor avoid disaster with my experience, it will make my
day!

About Dave Phillips, Jr.
David L. Phillips, Jr.
President,
Hi-Tech Floors, Inc.
12701 Sheridan Avenue., Suite 101
Burnsville, Minnesota 55337
952-895-1602
Dave3@hi-techfloors.com
www.hi-techfloors.com.
In 1989 Dave, along with his father and brother, developed a
floor system that was later patented as the HIGH GLOSS
HARDENED CONCRETE FLOOR SYSTEM, also known as the
HTP Floor System. It was during the development of the HTP Floor
System that Dave's company Hi-Tech Floors, Inc. was formed and continues to evolve today.
His peers, clients and suppliers recognize Dave as one of the most knowledgeable experts in
the business. Dave's skills and expertise are highly sought after both in the upper Midwest and
nationally. Dave is a specialist in the art and placement of shake-on hardeners.
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PROTECTING CONCRETE

From Sulfate Attack
By Rachel J. Detwiler, Ph.D., PE

Concrete exposed to sulfates is vulnerable to deterioration. In the field,
this deterioration usually takes the form of loss of adhesion and
strength, but may also be seen as expansion, cracking and spalling.
Concrete can be designed for resistance to sulfate attack. The first step
is to characterize the severity of sulfate exposure. Once that is done, the
concrete can be designed for durability.

Where do sulfates occur?
Sulfate-bearing soils are found in the northern Great Plains states –
primarily the Dakotas and Montana – and in many locations in the
western United States, as well as the prairie provinces of Canada.
Concrete in contact with these soils – buried pipelines, foundations,
slabs on grade – is vulnerable to sulfate attack. The use of fertilizers can
artificially increase the sulfate content of soils. Sanitary sewers and
sewage-treatment plants can also be subject to sulfate attack. Industrial
environments where sulfate attack could occur include coal-fired power
plants and fertilizer plants.

How severe is the sulfate exposure?
In the 1930s the Bureau of Reclamation developed a way of
characterizing the severity of sulfate exposure based on their experience
with concrete dams in the western United States. Their classification of
sulfate exposure (as shown in Table 1) based on the concentration of
sulfates in the soil or water is still used today.

The method for analyzing the sulfate content of soils may cause
confusion, as there are several methods available. Calcium sulfates have
limited solubility in water, so variations in the test method such as the
dilution rate (how much water is used with how much soil), moisture
condition of the soil, extraction time and temperature will give very
different results. Ideally, everyone would use the Bureau of
Reclamation test method, which is the basis of the original sulfate table.
However, this method is not readily available, and the published sulfate
tables do not specify a test method. This situation has left most
engineers ignorant of the importance of the test method and
laboratories free to select the method most convenient for them.

How do we get the right test for soil?
In 2005 ASTM published a test method, ASTM C 1580, “Standard Test
Method for Water-Soluble Sulfate in Soil,” which is based on the Bureau
of Reclamation test method. It is specifically directed at classifying the
severity of sulfate exposure for concrete. Braun Intertec has recently
begun offering this test to our clients. Having this test available will help
them make informed decisions about protecting the concrete that will
be in contact with these soils.

How do we get the right cement?
Many engineers are aware that they can specify ASTM C 150 Type II
cement for moderate sulfate resistance or Type V for high sulfate
1

TABLE 1. REQUIREMENTS FOR CONCRETE EXPOSED TO EXTERNAL SULFATE ATTACK
Severity
of
potential exposure

Water-soluble
sulfate (SO4) in soil,
% by mass

Sulfate (SO4)
in water,
ppm

Maximum
water-cementitious
materials ratio

Cementitious
material
requirements

Class 0
(Negligible)
Exposure

0.00 to 0.10

0 to 150

No Requirement

No Requirement

0.50

ASTM C 150
Type II or
Equivalent

0.45

ASTM C 150
Type V or
Equivalent

0.40

ASTM C 150
Type V plus
Pozzolan or Slag

Class 1
(Moderate)
Exposure
Class 2
(Severe)
Exposure
Class 3
(Very Severe)
Exposure
10
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> 0.10 and > 0.20

> 150 and > 1,500

0.20 to > 2.0

1,500 to > 10,000

2.0 or Greater

10,000 or Greater

resistance. This seems simple enough, but it may not be. Type II
cement has two specialized properties, moderate sulfate resistance and
moderate heat of hydration. The engineer must specify which of these
characteristics is required, since both are optional physical requirements
according to ASTM C 150. Simply ordering Type II cement does not
guarantee that the cement will provide any sulfate resistance at all.
The availability or cost of sulfate-resistant cement, whether Type II or
Type V, may also present complications, particularly where sulfatebearing soils do not naturally occur. Fortunately there is more than one
way to meet the requirement. Blended cements or mixtures of portland
cement with one or more supplementary cementitious materials can be
formulated to provide as good sulfate resistance as Type V – or even
better. ACI Committee 201's Guide to Durable Concrete gives the
criteria for testing the desired combination of materials according to gth

ASTM C 1012, “Standard Test Method for Length Change of
Hydraulic-Cement Mortars Exposed to a Sulfate Solution.” Table 2
summarizes these criteria.
Braun Intertec now offers ASTM C 1012 for clients wanting to find
acceptable alternatives to Type II or Type V cement.

How do we get sulfate-resistant concrete?
As can be seen in Table 1, it is not enough to have the right sulfateresistant cement. Limiting the permeability of the concrete is even
more important. Maximum limits on the water-cementitious materials
ratio, combined with good concreting practices – especially good
curing – are even more important to sulfate resistance than the right
cement. Even Type V cement concrete will deteriorate eventually
under sulfate attack. High-quality concrete lasts longer.

Thin section
photomicrograph of
concrete subjected to
sulfate attack. Plane
polarized light. Field width,
left to right is 700 µm.

FIGURE 2.
Same field as in Figure 1.
The dark areas (arrows)
indicate where calcium
hydroxide has been either
leached out or dissolved to
provide calcium for the
formation of ettringite.

FIGURE 1.
Formation of ettringite in
microcracks (pink arrow)
and the air void (yellow
arrow). The sulfate front has
advanced into the concrete
from the upper left, and the
cracks have formed
perpendicular to it. Total
width of field is 700 µm.
Cross-polarized light with
530 µm accessory plate.

FIGURE 3.
Formation of ettringite in
microcracks (pink arrow)
and the air void (yellow
arrow). The sulfate front has
advanced into the concrete
from the upper left, and the
cracks have formed
perpendicular to it. Total
width of field is 700 µm.
Cross-polarized light with
530 µm accessory plate.

About the Author

TABLE 2. MAXIMUM EXPANSION LIMITS FOR ASTM C 1012 (ACI 201.2R)
Severity
of
potential exposure

Cementitious
Material
Requirements

Expansion
Limit

Duration
of Test

Class 0
(Negligible)
Exposure

No Requirement

No Requirement

No Requirement

Class 1
(Moderate)
Exposure

ASTM C 150
Type II or
Equivalent

< 0.10%

6 months

Class 2
(Severe)
Exposure

ASTM C 150 Type V,
ASTM 1157 HS or
Equivalent

< 0.10%

12 months

Class 3
(Very Severe)
Exposure

ASTM C 150 Type V
or C 1157 HS plus
Pozzolan or Slag

< 0.10%

18 months
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Rachel Detwiler
Rachel Detwiler is Associate and
Senior Materials Engineer at
Braun Intertec Corp., 11001
Hampshire Ave. S., Minneapolis,
Minnesota 55410. Dr. Detwiler
provides concrete-related
consulting services, does
construction troubleshooting and
conducts forensic investigations.
She has an extensive background
in consulting, research, evaluation
of concrete materials, concrete
durability, supplementary
cementitious materials, and test
methods. She is a registered
professional engineer in Illinois,
Minnesota, Wisconsin, North
Dakota and Hawaii. She is also a
fellow of the American Concrete
Institute.
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Who keeps messin’

with the rabbit ears?

And other things you haven’t heard since Hector was a pup.
Be sure and refill the ice trays, we are going to have company after
while.

Get out from under that sewing machine, pumping it messes up the
thread!

Quit slamming that screen door!

Do you want to go get me a switch?

Be sure to pull the windows down when you leave, it looks like it
might rain—and bring in the clothes on the line, too.

Who keeps messin’ with the rabbit ears? We’ll never get 3 channels
that way.

Don't forget to wind the clock before you go to bed.

Here, take this old magazine to the outhouse when you go, we are
almost out of paper out there.

Wash your feet before you go to bed, they are nasty from playing bare
footed outside all day.
Why can't you remember to roll up your pants legs? Getting them
caught in the bicycle chain so many times is tearing them up.
You have torn the knees out of that pair of pants so many times
there is nothing left to put a patch on.
Don't you go outside with your good school clothes on!
Hang up your Sunday School clothes, you know you need to pass
them down to your brother in good condition.
Go comb your hair. It looks like the rats have nested in it all night.
Be sure and pour the cream off the top of the milk when you open
the new bottle. I need it for baking and Pa's coffee.
Put a dish towel over the cake so the flies won't get on it.
Let me know when the Fuller Brush man comes by, I need to get a
few things from him.
You boys stay close by, the car may not start and I will need you to
help push it.

Don't turn the radio on now, I want the battery to be up when the
Grand Ole Opry comes on.
No! I don't have five cents for you to go to the show, do you think
money grows on trees?
That dog is NOT coming in this house! I don't care how cold it is out
there, dogs just don't come in the house.
Sit still! I am trying to get your hair cut straight and you keep moving
and it is getting botched up.
Hush your mouth! I don't want to hear words like that. I will wash
your mouth out with soap again!
It is time for your system to be cleaned out, I'm going to give you a
dose of Castor Oil in the morning.
If you get a spanking in school and I find out about it, you will get
another one when you get home.
Quit crossing your eyes! They’ll stick that way!

There is a dollar in my purse, go by the service station and get five
gallons of gas when you start to town.

When you take your driving test don't forget your hand signals each
turn. Left arm straight out the window for a left turn, and left arm
bent up to the sky at the elbow for a right turn and straight down to
the side of the door when you are going to stop.

Open the back door and see if we can get a breeze through here, it is
getting hot.

It is “Yes, sir!” and “No, sir” to me and your elders young man, and
don't you forget it!

You can walk to the store; it won't hurt you to get some exercise.
Maybe you will learn to be more careful with your bicycle.

Well, that ought to keep us remembering some of the finer things of
the past, some good and some not so good, and young man if I hear
you repeat one word of this I will beat the daylights out of you, do
you understand that?!!

Don't sit too close to the TV it is hard on your eyes.
Don't lose that button, I will sew it back on after while.
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(Too bad we can't have some of them back without going to jail.)

GREEN POLISHED
CONCRETE FLOORS
Cardel Recreation Center
Calgary
LEED Gold

Value Market
Michigan

Fuse Fitness
Arkansas

Dobles Hummer
New Hampshire
FREE
WHITE
PAPER

LEED friendly, budget
sensitive.
FGS/PermaShine is a proven player in
projects seeking LEED certification. Maybe
your project should be next. An
FGS/PermaShine polished concrete floor
offers superior sustainability. It also installs
at a competitive price, can be maintained for
less than half the cost, and lasts for years,
often decades.

Slurry-free, VOC-free.
Your FGS/PermaShine polished floor is
installed with a patented dry grinding
system. Waste residue is simply vacuumed
from both the floor and the atmosphere. You
avoid the wet slurry cleanup issues of other
polished concrete systems. And the solutions
used in installation and maintenance are all
VOC-free.

Saves big on maintenance
and energy.
You can save up to 65% on maintenance
costs with an FGS/PermaShine polished
concrete floor compared to other flooring
options. The reflectivity will save on energy
costs for lighting. The thermal mass will cut
heating and cooling loads, too.

Drop dead gorgeous and
safe, too.
Here's a bonus for being a good
environmental and monetary steward with
FGS/PermaShine: Polished concrete floors
look extraordinarily good, provide a durable
high-traction finish, and offer a myriad of
design possibilities.
So don't wait. Contact us today.

“Polished Concrete & LEED Certification”
Enter code CN0108 at www.fgs-permashine.com
“...one of the newest, greenest, and
most affordable flooring options
available.”
—Environmental Building News

&
Construction Chemicals, Inc.

www.lmcc.com

Exclusively from L&M Construction Chemicals
®

Worldwide: 1-402-453-6600
www.fgs-permashine.com
Available exclusively from
L&M Construction Chemicals, Inc.

®

The new face of polished concrete
January2008
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5Minute
Classroom

Slump: What does it mean?
By Philip Smith P.E., FACI, ASTM
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Pour a little concrete, third way up a cone,
Ram it right on down there.
Take it right on home.
Slump, slump, lookin' for the hump. YEAH!
It's the Slump Test! YEAH!
Do it again. Slump!
Do it again. Slump!
Right to the top. Slump!
Slump, slump, lookin' for the hump. YEAH!
It's the Slump Test! YEAH!

1
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Whack it off neatly, Right at the top,
Pick that crazy cone up.
See what you've got.
Slump, slump, lookin' for the hump. YEAH!
It's the Slump Test! YEAH!
Measure it once, Measure it twice,
See that distance in between.
That’s the slump, chump
Slump, slump, lookin' for the hump. YEAH!
It's the Slump Test! YEAH!

SLUMP

4

Send Your Video Version of “My Baby
Got Slump” to: info@lmcc.com
for your chance to win!

The first question that must be asked is, “What is slump?” Simply
defined, slump is a measure of the consistency of fresh concrete.
The slump test is a very simple test. The slump cone is a right
circular cone that is 12 inches high. The base of the cone is 8 inches
in diameter and the top of the cone is 4 inches in diameter. The cone
is filled with fresh concrete in three layers of equal volume. Each
layer is stroked 25 times with a rod that is ¾ inch in diameter. The
end of the rod is bullet shaped. After the cone has been filled with
concrete and the concrete has been cut off level with the top of the
cone, the cone is raised vertically allowing the concrete to fall or
slump. The distance that the concrete falls or slumps from the
original height is the slump of the concrete. Slump is measured in
inches and is reported to the nearest ¼ inch.
In the early days of concreting when concrete was composed of
cement, aggregate and water, the coarse aggregates determined the
water content and the water determined the slump. During this time
a lower slump value meant a lower water content, which also meant a
higher quality of concrete.
Today, concrete is not only a blend of the three primary
ingredients. Today's typical concrete may also contain admixtures,
fibers and polymers. Therefore, the coarse aggregate may not be the
lone factor determining the water content of today's concrete. That
means a high or low slump may not be a clear indication of the
quality of the concrete. In other words, the slump cannot be used to
directly determine the water content of a concrete mix.
Using modern technologies, a traditional concrete mix design
with a natural 2-inch slump may actually have a higher water content
than that of a modern concrete mix design with a 9-inch slump that
contains a chemical superplasticizer. (A superplasticizer is a chemical
that is added to a concrete in order to increase the slump without
adding additional water.)
A mixture of stone, sand and water without cement will not flow
14
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like concrete, no matter how much water you add. The reason
for this is that it is the cement that gives concrete its flowing
properties. By chemically dispersing the cement grains a
superplasticizer enables cement to become a more effective lubricant,
thereby increasing the slump without adding additional water.
With the advent of chemical admixtures, slump can now be seen
as either a water slump or as a plasticized slump. If the slump is
determined only by the water content, it is said that the slump is a
water slump. If the slump is determined by the water content and the
effects of a chemical admixture, it is said to be a plasticized slump.
Almost everything that we put into concrete can affect the slump.
As the air content of concrete is increased, the slump will also
increase. Placing fibers into concrete will decrease the slump. All
factors have to be taken into account when designing a concrete mix
in order to produce concrete with a workable slump. The best slump
from the standpoint of workability and consolidation is 4 to 5 inches.
Slump values in the 1 to 2-inch range are not only hard to place, they
are also hard to consolidate. On the other hand, slump values above 6
inches may be prone to segregate and produce excessive bleed water.
It should be pointed out that the slump test can only be used to
determine the quality of concrete from batch to batch within a given
mix design. It cannot be used to determine the quality of concrete
from mix design to mix design. The slump does not determine the
strength of the concrete. That determination is made by the water-tocement ratio.
With the use of modern admixtures in the mix designs of today,
we can set the slump of the concrete at any practical range we choose
and still have good quality concrete.
— Philip Smith, P.E., FACI, ASTM;
L&M Vice President, Technical Director, Resident Engineer
Phone: 800-362-3331, e-mail: philsmith@lmcc.com.

Send Your Video Version of “My Baby Got Slump”
for a Very Cool Prize! Send your video to info@lmcc.com
Entries will be posted on YouTube and the winner will be
announced in the next issue of Concrete News!

The care and maintenance of
bare, polished concrete floors.
Question:
What’s the best way to maintain our new
FGS/PermaShine polished concrete floor? I am interested in
making the bare concrete surface last as long as possible
and continue to look good over time.

Answer:
The simple process of frequent washing an
FGS/PermaShine floor is the easiest and lowest cost way to
keep a glossy, high traction floor.
Concrete floors have been the preferred choice of
designers and knowledgeable owners for at least the past eight
decades. Over time, many of these concrete floors suffer from
abrasion and wear. Symptoms of abrasion and wear are dusty
and rough surfaces. Designers and owners now have a
solution to the abrasion and wear issue. Dry polished concrete,
namely FGS/PermaShine, has solved the problem of floor
abuse from abrasion and wear.
Fine wine improves over time. So does your favorite
distilled spirit, seeped in charred oak barrels and stored in dark
warehouses. FGS/PermaShine concrete floors also improve
over time. The good news is that concrete floors don't need to
be put away for years to improve. First of all, they need
proper chemical hardening and treatment with our FGS
Hardener Plus to develop superior floor surface durability.
Then, their long-term improvement rests on the shoulders of a
consistent, comprehensive, yet simple, floor maintenance
program.
The FGS/PermaShine patented polishing process adds
beauty and proven durability to concrete floors. The gloss of
an FGS/PermaShine floor is controllable, predictable, and
affordable. But, like anything—even a Sherman tank—it can
be abused and needlessly ignored, reducing its superior shine
and wear characteristics.
The most important step towards a long lasting, beautiful
polished FGS/PermaShine concrete floor is to follow a regular
washing schedule using a mechanical scrubber with a simple,
low-cost solution of FGS Conditioner added to the scrub
water.
Add FGS Conditioner to clean wash water at the rate of
two ounces of per gallon. Equipment can range from a rideon auto scrubber to a simple string mop and wet vacuum.
FGS Conditioner is a specially formulated degreaser and hard
floor surface conditioner that has been designed to effectively
clean bare, polished concrete floors.

www.lmcc.com

Tom Wood Lexus, Indianapolis, IN
“Polished concrete floors improve over time with the
regular use of FGS/PermaShine conditioner.”

Concrete surfaces cleaned with FGS Conditioner are
certified “High Traction” rating granted to FGS/PermaShine
floors by the National Floor Safety Institute. Continued,
regular use are needed to maintain certification.

Here's the winning combination concrete
floor owners and users have been seeking:
• The FGS/PermaShine Polished Concrete Floor system,
• FGS Hardener Plus hardener/densifier for bare concrete
floors, and
• FGS Conditioner for ongoing, low cost maintenance.
Contact your local, trained FGS/PermaShine installer or
your regional technical representative. Either can supply you
with testimonies and contacts already benefitting from
FGS/PermaShine floors and help you maximize the ongoing
benefits of your own FGS/PermaShine polished concrete
floor.
Thanks for asking!

Byron

Byron D. Hanson ASTM, CDT,
Lead Technical Back-up,
Professional Field Representative
Civil Engineering Technician
L&M Construction Chemicals, Inc.

Have a question?
You can reach Byron by calling L&M at
800-362-3331 or e-mail info@lmcc.com
You’ll find more pearls of Byron’s
wisdom on our website.
Just click Questions & Answers
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Win a Garmin GPS! Eat steak! Amaze your friends!

®

Jared McCarthy

Creative Director
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Garmin • nüvi 200

Navigate your way to this incredible and perhaps edible prize
package. Rachel Detwiler (See Page 11) is hiding somewhere in
this picture. Find Rachel’s picture and give us her coordinates
(Like B-17 or J-4). Put your answer on the reply card inside and
®
send it in for your chance to win a brand new Garmin nüvi 200
GPS . Random drawing of correct answers to be held on Feb 28,
2008. (If you don’t win the Garmin , you might be one of two lucky
Omaha Steaks winners!)
Of course, there are the usual disclaimers like employees of
L&M Construction Chemicals can’t enter and that prizes may be
substituted.
Good luck! And keep those cards and letters coming!
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Congratulations to our most recent winners! Grand Prize iPod Winner: Charlie Vail, Harris Group, Seattle, WA
Omaha Steaks Winners: Cassie Plummer, Caldwell & Walsh, Sandy Hook, CT • George Noeth, AK Steel Corp., Middletown, OH

&

Construction Chemicals, Inc.
14851 Calhoun Rd. • Omaha, NE 68152

Get Your Free Subscription to Concrete News Today.
Call (US and Canada): 1-800-362-3331
Worldwide: 1-402-453-6600
or E-Mail info@lmcc.com

