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We are pleased to send you a copy 
of our newsletter Concrete Solutions 
(which is a trademarked product of 
CalPortland Company).  Concrete 
Solutions has been in circulation 
since 1994 in Washington and     
Oregon and is now being distributed 
throughout the entire CalPortland 
network in the Western U.S. and 
Canada.  Concrete Solutions is    
intended to be a useful tool for the 
promotion of  concrete as a preferred         
construction material. We encourage 
feedback  the re fo re  con tac t            
information can be found on page 3 
of this newsletter. Concrete Solutions 
can also be downloaded on our web-
site at www.calportland.com 

 
There is nothing like a classic Beach 
Boys song to introduce this segment 
on the proper use of vibrators to con-
solidate concrete. While entrained air 
consists of microscopically small 
bubbles, entrapped air usually occu-
pies about two percent of concrete 
volume.   On your concrete project, 
entrapped air can be responsible for 
bugholes, voids, and poor encapsu-
lation of the rebar.  Poor consolida-
tion can lead to reinforcement corro-
sion from increased chemical attack 
because of lower concrete density; 
this can lead to reduced service life 
of the structure; these problems can 
lead to increased costs, call backs, 
and a less than durable structure.   

Proper vibration removes entrapped 
air and consolidates the mix, densify-
ing it and insuring encapsulation of 
reinforcing steel and imbedded 
items.    With proper vibration, com-
pressive strength can increase, and 
cold joints and pour lines can be 
minimized, while segregation, voids 
and honeycombing are all de-
creased.  Vibration can be used on 
flatwork, as well as vertical elements.  
Many contractors put the job of oper-
ating vibration equipment in the 
hands of the least experienced labor-
ers.  In reality, vibrating concrete 
should be done by finishers that are 
trained to get the proper results with-
out incurring damage.   Over vibra-
tion can result in a loss of entrained 
air, lowering freeze thaw durability.  It 
can also lead to increased segrega-
tion, forms blowing out or bowing, 
discolorations, and numerous other 
unintended results. 
Concrete Consolidation and 
Removal of Entrapped Air: 
To properly consolidate concrete 
takes a lot of work.  Rodding it into 
forms and compacting concrete by 
hand requires energy that can be 
supplied by a vibrator.  Vibrators can 
transfer a large amount of energy 
into the concrete very quickly.  The 
energy a vibrator produces depends 
on the vibrator’s frequency.  A vibra-
tor in fresh concrete alternately com-
presses and decompresses the sur-
rounding concrete, with all the air 
bubbles contracting and expanding 
at the frequency of the vibrator.  
Fragile, elastic structures like air 
bubbles explode when they’re forced 
to expand and contract at what is 
known as their resonant or natural 
frequency; and the larger the bubble, 
the lower its natural frequency.  Simi-
lar to when concrete is placed by 

pumping, larger bubbles are more 
likely to be lost during vibration.   
Getting those Good Vibrations: 
Vibrator types vary from those 
mounted directly on forms, or perma-
nent vibrators on slipform pavers and 
curb machines, to the most common 
hand-held immersion vibrators.  Se-
lecting the right method or the right 
vibrator depends on project require-
ments: what you are pouring, the 
rebar spacing, and if you can even 
get access with a hand held vibrator.  
The frequency that the vibrator is set 
at can have a big impact upon the 
effectiveness as well as the hard-
ened air content.   There have been 
cases where a paver mounted vibra-
tor operating at too high a frequency 
caused the paste content to increase 
around the localized area of the   
vibrator.  The surface then has longi-
tudinal bands, or a visible “trail” 
where the pavement has reduced 
coarse aggregate due to excessive 
vibration. 
Be sure to have a spare vibrator on 
the jobsite.  With no spare, a failure 
or one stuck in a rebar cage can 
spell trouble.  Watch the concrete to 
determine the vibrator's field of     
action.  A big vibrator in a higher 
slump concrete will have a large field 
of action.  The rule of thumb is that 
the field of action is 8 times the vibra-
tor's head diameter.  When vibrating 
a wall with a handheld vibrator, hold 
the vibrator vertically, being sure to 
penetrate the prior lift of concrete at 
least six inches. The vibrator should 
be run to start about 10 seconds and 
then removed steadily at a rate of 
about 15 seconds for a four foot lift 
or about 3 or 4 inches per second.  
The key is not to remove it faster 
than the entrapped air can escape.  
Space the insertions so the fields of 
action overlap.  Look for the various   
 

Good Vibrations 

Editor’s Note 
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Because ICF walls are not stripped, 
issues with improper consolidation 
could go undetected, leading to 
structural problems; in some cases, 
poor consolidation required struc-
tures to be torn down and rebuilt.  
Eventually, the Portland Cement As-
sociation (PCA) did a study on the 
effectiveness of these “external” vi-
bration techniques.  They found that 
many contractors simply were trying 
to place concrete too dry and exter-
nal vibration was substandard,  scor-
ing slightly better with mixes placed 
at a higher slump, but not nearly as 
well as when vibrated.  The bottom 
line was: “Internal vibration was 
found to provide adequate consolida-
tion for concrete with a slump of 6 
inches or greater. “  
 
ICF walls are not mass concrete so 
proper size and vibrator frequency is 
important.  Our ICF technical staff 
recommends the use of a pencil 
head (3/4 inch) with a high frequency 
for six and eight inch ICF forms.    
We generally place ICF mixes at a 
six to seven inch slump, and the pen-
cil head has a good area of influence 
with a mix that flows.  We also use a 
fourteen foot “whip”, or flex shaft, so 
we can reach down in taller walls.  
With ICFs, the areas that need the 
most strength, such as lintels and 
corners, will carry the most rebar, 
and need the most vibration, and 
hence, the most bracing.  Since ICF 
forms vary considerably, check with 
the manufacturer for vibration and 
consolidation recommendations.    
Vibration, Consolidation, 
Success: 
When architects and engineers de-
sign concrete structures, not only are 
they counting on the ready mix pro-
ducer to supply mixes that meet 
strength specifications, but many 
times, they assume those mixes will 
have adequate rheology and worka-
bility.  They are also depending on 
the contractor to properly place and 
cure these mixes.  A large part of 
placement involves consolidation, 
and proper vibration techniques are 
essential. By following the guidelines 
regarding vibration, contractors  can 
achieve the dense consolidation they 
need to encapsulate the rebar for 

structural soundness and produce 
quality surfaces that show up when 
the forms are removed. 
 
 

 

 

 

Concrete that will be exposed to 
freeze thaw conditions needs to be 
air entrained.  Air does not prevent 
concrete from freezing, but protects 
it from the effects of freezing.  
When the temperature drops below 
freezing, the water turns to ice. Ice 
occupies 9 percent more volume 
than water.  The expanding ice 
forces the water through the capil-
laries as it freezes.  Properly en-
trained air creates many tiny voids 
in the concrete, providing a place 
for internal pressure to be relieved 
when frost expands water particles.  
This improves durability by reduc-
ing stresses associated with freez-
ing water particles in pores.  With-
out air, exterior flatwork spalls from 
frost damage within the cement 
paste.  Not developed until the 
1930’s, air entrainment could be 
characterized as one of the great 
advances in concrete technology.   
Although air is measured while con-
crete is in the plastic state, it can 
also be measured after the con-
crete has hardened.  

Tiny Bubbles: 
Entrained air consists of micro-
scopically small bubbles, uniformly 
distributed throughout the concrete 
mix, having diameters greater than 
10 micrometers (0.0004 in.) and 
less than 1 mm (0.04 in.).  The uni-
form spacing of the bubbles re-
duces the distance water would 
have to travel before entering an air 
void, thereby reducing the pressure 
from frost, increasing durability.     
Once the concrete has set, the 
casts of the original air bubbles are 
left behind in the hardened con-
crete as voids. This is commonly 
referred to as the “air-void system” 
in hardened concrete.   Although air
-entrained concrete can be         

signs that indicate you are done 
vibrating.   These include when the 
concrete surface takes sheen and 
you see that large air bubbles no 
longer escape.  You may also hear 
the vibrator change pitch or tone 
and you feel a change in vibrator 
action. 
Bye, Bye Bug Holes: 
As more specifiers use structural 
concrete elements in finished con-
struction, surface quality becomes 
critical.  Bug holes can be mini-
mized by a careful selection of ma-
terials and quality workmanship that 
includes good consolidation.  One 
of the most influential causes of bug 
holes is improper vibration.  Mix 
design can also be considered a 
significant contributor to bug hole 
formation.  Mix designs vary widely 
in their use of aggregate type, size, 
and grading and their use of admix-
tures and air-entrainment. A sticky 
or stiff mixture that does not re-
spond to consolidation can be di-
rectly linked to increased surface 
void formation.  For many projects, 
a superplasticized mix may go a 
long way towards minimizing vibra-
tion requirements.  Mixes placed at 
an eight inch slump require 50% of 
the vibration that a mix placed at a 
four inch slump would require.  This 
reduces the risk of over vibration 
having negative effect on the en-
trained air void structure.  Primarily 
in the precast industry, self-
consolidating concrete (SCC) is 
becoming increasingly popular to 
improve surface quality. 
Overall, the best defense against 
bug holes is a good offense.  On 
critical projects a series of mock ups 
can identify the best mixes, form 
releases and vibrator settings,    
frequencies, and techniques that 
will be required to produce the de-
sired finish. 
Vibrating Concrete in ICF 
Walls: 
Being made up of polystyrene, walls 
built with insulating concrete forms 
are not quite as robust as conven-
tional wall forms, so contractors 
were afraid to use vibrators.  In the 
early days of ICF construction, walls 
were vibrated by pounding on the 
outside of the forms, or using a re-
ciprocating saw or orbital sander.   

Catching Air ... 



Page 3 www.calportland.com 

produced through the use of air-
entraining cement, the most common 
method to add air is by dosing air-
entraining admixtures when the con-
crete is batched at the plant.  Air-
entraining agents stabilize air bub-
bles in concrete by reducing the sur-
face tension at the air-water inter-
face.  The shearing action of the 
mixer and aggregates divides air into 
fine bubbles surrounded by a stabi-
lizing agent.  It is critical that suffi-
cient mixing time be allowed for the 
air bubbles to be generated and sta-
bilized.  This is another reason for 
the minimum revolutions to be put on 
a mix before it leaves the plant.   
Trial batches or prior experience with 
the mix and job equipment is neces-
sary to determine the proper dosage 
and minimum mixing time.  The 
amount of entrained air is usually 
between 5 percent and 8 percent of 
the volume of the concrete, but may 
be varied as required by special con-
ditions.  When tested, even non-air 
entrained concrete will show about 
two percent air.  This is not entrained 
air, but entrapped air.  Entrapped air 
is not micro air that is well distributed 
through the mix, but consists of lar-
ger air voids, the type that is re-
moved by proper vibration at place-
ment. 
Sampling and Testing for 
Air: 
The sample size for air content test-
ing of fresh concrete should be a 
minimum of a cubic foot.  The sam-
ple should not be taken from the very 
first or last portion of the load.   To 
keep consistency on larger pours, air 
should be sampled every one hun-
dred yards or at least once per day.  
The common method of measuring 
air content in fresh concrete is the 
pressure method, using an air pot.   
This method is based on the princi-
ple that the only significantly com-
pressible ingredient of fresh concrete 
is the air. Pressure meters should 
not be used for concrete made with 
lightweight aggregates or aggregates 
of high porosity.  In these instances 
the volumetric air meter should be 
used.  The volumetric method for 
determination of air content relies on 
simple displacement of air with water 
in a vessel of pre-calibrated volume. 

The Right Percentage of Air: 
Specifications often stipulate air en-
trainment, but since it is impossible 
to measure entrained air separately 
from the entrapped air in freshly 
mixed concrete, a total air content 
percentage is usually specified.  Hit-
ting the right percentage of air can 
be tricky business.  Since the surface 
tension of bubbles is affected by eve-
rything from the type of admixture to 
chemical variations in the aggregate 
to how each truck mixer works, there 
is no way to hit an exact percentage 
every time.  Although the normal in-
dustry standard is six percent air 
content, most specifications carry a 
leeway of plus or minus one to one 
and a half percent.  If the truck ar-
rives at the jobsite and the percent-
age of air is low, what do you do? 
Usually on tested jobs, QC can add 
air on site, so the load meets specifi-
cations. If the air is a little high, put-
ting mixing revolutions on the truck 
can sometimes lower the air content.  
Too much air is an impediment to 
concrete strength.  Since the use of 
air entrainment in high-strength con-
crete reduces the compressive 
strength by about 5 percent or about 
500 psi for each one percent in-
crease in air content, it is desirable to 
minimize the air content to maximize 
strength.  The loss in strength is off-
set by the benefits entrained air pro-
vides.  Beyond freeze-thaw protec-
tion, these include: saturated and 
improved salt scaling resistance, in-
creased workability, reduced water 
demand, decreased segregation and 
bleeding, and reduced permeability 
and increased resistance to sulfate 
attack.  The influence of air entrain-
ment on the workability may be ex-
plained by the entrained air bubbles 
acting as particles, over which the 
aggregate can slide. 
Issues with Air: 
If you are using color hardeners and 
dry shake colors you should cut the 
air back to four percent, because you 
can experience blistering at six per-
cent air; this is caused when the 
color hardeners are finished into the 
surface where air can be trapped.  
You also need to be careful with car-
bon black, or lamp black, (Davis 
Color #8084) color.  Carbon black is 
not compatible with most air-

entraining admixtures.   Black iron 
oxide (Davis Color # 860) is what 
you must use with air entrained con-
crete.   In mixtures containing fly 
ashes, the amount of air-entraining 
agent required to produce a given 
percentage of entrained air is higher. 
Temperature can also have a signifi-
cant effect on air entrainment. Air 
entrainment varies inversely with 
temperature.  The same mix will en-
train more air at 50° F than at 100°F.  
It is important to check the air con-
tent of fresh concrete regularly for 
control purposes.   Air content should 
be tested not only at the mixer but 
also at the point of discharge into the 
forms, because of losses of air con-
tent due to handling and placement.  
When placing concrete by pump, 
bucket, or conveyor, air will be lost.  
Air: A Significant Part of   
Durability: 
Durable, freeze resistant concrete is 
the goal.  Properly entrained air is 
part of the way to get there.  Under-
standing what is going on with air 
contents and why you need them is 
the first step towards success with 
air entrained concrete mixes.  As a 
ready mix producer, it is our goal to 
provide this built in air void system, 
while maximizing the strength of your 
mixes.   Despite the hundred of vari-
ables that affect air contents, we are 
constantly monitoring this aspect of 
concrete to continue to provide you 
with the  quality you expect.  
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NEIL’S TIPS 

CHEHALIS  
Concrete Sales           (360) 736-1131 
   1419 Bishop Road, Chehalis, WA 98532  
DUPONT  BATCH PLANT 
Concrete Dispatch            (800) 750-0123 
Concrete Sales             (253) 272-8238 
   4301 Pioneer Way, DuPont  WA  98327 
EVERETT 
Concrete Dispatch            (800) 750-0123 
Aggregate Dispatch           (425) 259-6354 
Building Materials           (206) 764-3050 
Concrete Sales                (425) 339-2277 
   2222 Ross Ave NE, Everett WA  98205 
KENMORE 
Concrete Dispatch            (800) 750-0123 
Aggregate Dispatch            (425) 486-3281 
Concrete Sales            (425) 486-3281 
   6423 NE 175th St, Kenmore WA  98155 
MORTON READY MIX PLANT 
Concrete Sales           (360) 736-1131 
   856 West Lake Blvd., Morton, WA 98356  
PIONEER AGGREGATES 
Aggregate Dispatch            (253) 912-8500 
  4301 Pioneer Ave, DuPont WA  98327 
SEATTLE 
Concrete Dispatch            (206) 764-3030 
Concrete Sales           (206) 764-3000  
Building Materials           (206) 764-3050 
Aggregate Dispatch/Sales                                (206) 938-6761 
   4002 W Marginal Way, Seattle WA 98124 
Administration           (206) 764-3000 
   5975 E Marginal Way S, Seattle WA  98134 
SNOQUALMIE 
Concrete Dispatch              (800) 750-0123 
Aggregate Dispatch            (425) 888-9795 
Building Materials               (206) 764-3050 
Concrete Sales           (206) 909-5537 
   5601 396th Dr SE, Box 492, Snoqualmie, WA 
TACOMA 
Concrete Dispatch            (800) 750-0123 
Concrete Sales           (253) 272-8238 
   3601 Taylor Way, Tacoma WA  98421 

PO BOX 1730 
SEATTLE WA  98111 
1-800-750-0123 

TUMWATER 
Concrete Sales           (360) 786-8501 
   3190 - 29th Ave SW, Tumwater, WA  98512 
VASHON ISLAND PLANT 
Aggregate/Concrete Sales           (206) 463-9970 
   6829 SW 248th Street, Vashon Island, WA 98070 
WHITE RIVER QUARRY 
Aggregate Dispatch/Sales                (360) 825-6204 
   31107 SE SR410, Enumclaw WA  98022 
YELM  
Concrete Sales            (360) 458-3088 
   705 Rhoton Road, Yelm WA 98597 
 

Since air entrainment is specified in 
exterior concrete that is exposed to 
freeze thaw cycles, it is usually fin-
ished with a bull float and fresno and 
given a broom finish.  Broom fin-
ishes give exterior flatwork the best 
slip resistance and avoid serious 
problems which can happen when 
air entrained concrete is finished 
with a hard trowel. 
 
Hard troweling air entrained con-
crete can have a number of negative 
effects.  First off, the repeated 
passes of the steel trowels result in 
a burnished finish, which indicates 
densification of the surface paste.  
This can be a good thing in an     

interior warehouse slab that will take 
heavy traffic.  In exterior flatwork 
however, the densified surface has 
had the air pushed out of it, effec-
tively eliminating the air content, 
thus increasing the probability of 
freeze-thaw damage and deicer-
scaling damage.  Second, hard trow-
eling air entrained concrete can 
push the air downward, leading to 
voids just below the surface mortar. 
This can result in varying degrees of 
delamination, where segments of 
the top surface “pop off” or may 
even delaminate in entire sections.  
Without air in the surface paste, both 
scaling and delaminations can 
cause loss of the surface mortar, 
opening up the concrete to the very 
elements that air entrainment is de-
signed to protect against. 
 
In special situations such as a 
freezer slab, where a hard trowel 
finish is required in a freeze thaw 
environment, our recommendation is 

 
 
Protect Air Content When    
Finishing Air Entrained      
Concrete  

to specify a non-air mix with the 
largest rock size possible, higher 
cement contents with fly ash, and a 
Shrinkage Reducing Admixture to 
minimize cracking.  The use of a 
low w/c ratio mix will minimize the 
water that can cause freeze dam-
age.  To assure this water is used 
in the hydration process, be sure to 
properly cure these slabs for 28 
days (if practical) prior to taking 
them below freezing. For the most 
part, freezer slabs tend to undergo 
only a few cycles per year, and it 
has been our experience following 
these guidelines presents fewer 
problems than putting a hard trowel 
finish on an air-entrained mix.  If a 
hard trowel finish is specified for a 
freezer floor that will endure numer-
ous cycles, our Caltite admixture 
negates the need for air entrain-
ment entirely, solving this problem. 

ARXX™ INSULATED CONCRETE FORMS 
Sales:  Glen Warren                            (360) 907-9626 
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MAIN OFFICE 
Administration/Sales                                                  (503) 335-2600 
General Sales Mgr: James Craig             (503) 335-2873 
Marketing Director: Dave Frentress            (360) 907-9624 
CONCRETE SALES GROUP 
OR - Sales Manager: Steve Thomas             (503) 331-3705 
Concrete Sales: Josh Nelson             (503) 331-2880 
  Claude Jaynes             (503) 331-3707 
SW WA - Sales Manager:  Greg Delbridge           (360) 892-5100 
Concrete Sales: Dru MacNeil             (360) 892-5100 
  James Dudley              (360) 892-5100 
  Darico Bell             (360) 892-5100 
Longview Sales: Paul Campbell            (360) 423-8112 
AGGREGATE PLANT LOCATIONS 
Blue Lake Aggregate Yard              (503) 665-1495 
Cobb Rock Aggregate Quarry             (503) 649-5661 
Front Avenue Aggregate Sales Yard             (503) 243-5535 
Linnton Aggregate Sales Yard             (503) 289-4141 
Port of Vancouver Aggregate Yard             (360) 694-1627 
Santosh Aggregate Pit Dispatch             (503) 543-7116 
Aggregate Sales Mgr: Troy Zilles             (503) 331-3704 
Aggregate Sales: Bill Scott             (503) 649-5661 
  Rick Scalf             (360) 694-1627
         
CONCRETE PLANT LOCATIONS 
CLACKAMAS PLANT 
Concrete Dispatch              (503) 243-5535 
Concrete Sales                       (503) 335-2600 
   11340 SE Jennifer Street, Clackamas, OR  97015 
ESTACADA PLANT 
Concrete Dispatch              (503) 243-5535 
Concrete Sales                      (503) 335-2600 
   29400 SE Rivermill Road, Estacada, OR  97023 
HILLSBORO PLANT 
Concrete Dispatch              (503) 243-5535 
Concrete Sales               (503) 335-2600 
   21480 NW Amberwood Drive, Hillsboro, OR  97123 
LONGVIEW PLANT 
Concrete & Aggregate Dispatch             (360) 423-8112 
   1100 3rd Avenue, Longview, WA  98632 
Sales: Paul Campbell              (360) 423-8112 
PORTLAND, FRONT AVENUE  PLANT 
Concrete Dispatch              (503) 243-5535 
Concrete & Aggregate Sales                       (503) 335-2600 
   5034 NW Front Avenue, Portland, OR  97210 
SANDY CONCRETE PLANT 
Concrete Dispatch              (503) 243-5535 

1050 NORTH RIVER ST. 
PORTLAND OR  97227 

Concrete Sales                       (503) 335-2600 
   20200 Firwood Road, Sandy, OR  97055 
TROUTDALE PLANT 
Concrete Dispatch              (503) 243-5535 
Concrete Sales                      (503) 335-2600 
   2172 NW Marine Drive, Troutdale, OR  97060 
TUALATIN PLANT 
Concrete Dispatch              (503) 243-5535 
Concrete Sales                      (503) 335-2600 
   19585 SW 118th Avenue, Tualatin, OR  97062 
EAST VANCOUVER PLANT 
Concrete & Aggregate Dispatch/Sales             (360) 892-5100 
   18606 SE First Street, Vancouver, WA  98684 
WEST VANCOUVER PLANT 
Concrete & Aggregate Dispatch/Sales             (360) 892-5100 
   2327 W Mill Plain Boulevard, Vancouver, WA  98660 
WOODLAND PLANT 
Concrete Sales/Dispatch              (360) 892-5100 
   1411 Guild Road, Woodland, WA  98674 
BUILDING MATERIALS 
Manager:  Lonnie Allen              (360) 896-8922 
   7215 NE 18th Street, Vancouver, WA  98684 
Assistant Manager:  Darci Twining             (360) 736-1131 
   305 Summa Street, Centralia, WA  98531 
CONCRETE PUMPING SOUTHERN WASHINGTON 
Chris Parrish               (360) 892-5100 
               (503) 789-9965 
ARXX™ INSULATED CONCRETE FORMS 
Sales:  Glen Warren              (360) 907-9626 
                                      

TIPS TONY’S 

Since air entrainment is specified in 
exterior concrete that is exposed to 
freeze thaw cycles, it is usually fin-
ished with a bull float and fresno and 
given a broom finish.  Broom fin-
ishes give exterior flatwork the best 
slip resistance and avoid serious 
problems which can happen when 
air entrained concrete is finished 
with a hard trowel. 
 
Hard troweling air entrained con-
crete can have a number of negative 
effects.  First off, the repeated 
passes of the steel trowels result in 
a burnished finish, which indicates 
densification of the surface paste.  
This can be a good thing in an     

interior warehouse slab that will take 
heavy traffic.  In exterior flatwork 
however, the densified surface has 
had the air pushed out of it, effec-
tively eliminating the air content, 
thus increasing the probability of 
freeze-thaw damage and deicer-
scaling damage.  Second, hard trow-
eling air entrained concrete can 
push the air downward, leading to 
voids just below the surface mortar. 
This can result in varying degrees of 
delamination, where segments of 
the top surface “pop off” or may 
even delaminate in entire sections.  
Without air in the surface paste, both 
scaling and delaminations can 
cause loss of the surface mortar, 
opening up the concrete to the very 
elements that air entrainment is de-
signed to protect against. 
 
In special situations such as a 
freezer slab, where a hard trowel 
finish is required in a freeze thaw 
environment, our recommendation is 

 
 
Protect Air Content When    
Finishing Air Entrained      
Concrete  

to specify a non-air mix with the 
largest rock size possible, higher 
cement contents with fly ash, and a 
Shrinkage Reducing Admixture to 
minimize cracking.  The use of a 
low w/c ratio mix will minimize the 
water that can cause freeze dam-
age.  To assure this water is used 
in the hydration process, be sure to 
properly cure these slabs for 28 
days (if practical) prior to taking 
them below freezing. For the most 
part, freezer slabs tend to undergo 
only a few cycles per year, and it 
has been our experience following 
these guidelines presents fewer 
problems than putting a hard trowel 
finish on an air-entrained mix.  If a 
hard trowel finish is specified for a 
freezer floor that will endure numer-
ous cycles, our Caltite admixture 
negates the need for air entrain-
ment entirely, solving this problem. 
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FOR ALL LOCATIONS CALL 800-CPC-1891 
 
ALAMEDA 
1862 E. 27th Street 
Los Angeles, California  90058 
 
CANOGA PARK 
7001 Deering Avenue 
Canoga Park, California  91304 
 
EL SEGUNDO 
339 Aviation Boulevard 
El Segundo, California  90245 
 
IRVINE 
16371 Construction Circle 
Irvine, California  92664 
 
LOS ANGELES – LAX PLANT 
5299 West 111th Street 
Los Angeles, California  90045 
  
SAN JUAN CAPISTRANO 
31511 Ortega Highway 
San Juan Capistrano, California  92675 
 
SUN VALLEY 
8981 Bradley Avenue 
Sun Valley, California  91352 
 
TORRANCE 
19030 South Normandy 
Torrance, California  90502 
 
WEST LOS ANGELES 
11122 W. Pico Boulevard 
Los Angeles, California  90064 
 
WILMINGTON 
1026 Blinn Street 
Wilmington, California, 90744 

CATALINA PACIFIC  
1030 W. GLADSTONE 
AZUSA, CALIFORNIA  
91702 

CENTRAL COAST  
DIVISION 

FOR ALL LOCATIONS CALL  805-345-3408 
   

LOMPOC  
316 N “A” Street 
Lompoc, CA  93436 
 
PASO ROBLES  
444 Volpi Ysabel Rd. 
Paso Robles, CA  
 
SAN LUIS OBISPO 
219 Tank Farm Road 
San Luis Obispo, CA  93401 
  
SANTA MARIA 
1625 E. Donovan Road 
Santa Maria, CA  93454 
 
SOLVANG 
1130 Mission Dr.  
Solvang, CA  9346 

 
LIVE OAK  PLANT 
590 Live Oak 
Irwindale, CA  91706 
800-700-8371 
 
SAN BERNARDINO 
2400 Highland Ave. 
San Bernardino, CA 92406 
800-700-8371 
 
THOUSAND PALMS 
72200 Vista Chino Ave 
Thousand Palms, CA  92226 
760-343-3126 
 
 

INLAND REGION 

GRIFF’S TIPS 

Since air entrainment is specified in 
exterior concrete that is exposed to 
freeze thaw cycles, it is usually fin-
ished with a bull float and fresno and 
given a broom finish.  Broom fin-
ishes give exterior flatwork the best 
slip resistance and avoid serious 
problems which can happen when 
air entrained concrete is finished 
with a hard trowel. 
 
Hard troweling air entrained con-
crete can have a number of negative 
effects.  First off, the repeated 
passes of the steel trowels result in 
a burnished finish, which indicates 
densification of the surface paste.  
This can be a good thing in an     

interior warehouse slab that will take 
heavy traffic.  In exterior flatwork 
however, the densified surface has 
had the air pushed out of it, effec-
tively eliminating the air content, 
thus increasing the probability of 
freeze-thaw damage and deicer-
scaling damage.  Second, hard trow-
eling air entrained concrete can 
push the air downward, leading to 
voids just below the surface mortar. 
This can result in varying degrees of 
delamination, where segments of 
the top surface “pop off” or may 
even delaminate in entire sections.  
Without air in the surface paste, both 
scaling and delaminations can 
cause loss of the surface mortar, 
opening up the concrete to the very 
elements that air entrainment is de-
signed to protect against. 
 
In special situations such as a 
freezer slab, where a hard trowel 
finish is required in a freeze thaw 
environment, our recommendation is 

 
 
Protect Air Content When    
Finishing Air Entrained      
Concrete  

to specify a non-air mix with the 
largest rock size possible, higher 
cement contents with fly ash, and a 
Shrinkage Reducing Admixture to 
minimize cracking.  The use of a 
low w/c ratio mix will minimize the 
water that can cause freeze dam-
age.  To assure this water is used 
in the hydration process, be sure to 
properly cure these slabs for 28 
days (if practical) prior to taking 
them below freezing. For the most 
part, freezer slabs tend to undergo 
only a few cycles per year, and it 
has been our experience following 
these guidelines presents fewer 
problems than putting a hard trowel 
finish on an air-entrained mix.  If a 
hard trowel finish is specified for a 
freezer floor that will endure numer-
ous cycles, our Caltite admixture 
negates the need for air entrain-
ment entirely, solving this problem. 
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TUCSON 
6601 N. Casa Grande 
Highway 
Tucson, Arizona  85743 
   Phone   (520) 744-3222 
   Fax   (520) 744-4394  
 
Concrete Dispatch  (520) 744-4111 
   Diana Melton - Dispatch Manager (520) 744-4111 
 
Concrete Sales 
   Joe Echols   (520) 240-8106 
   Jim Eller   (520) 240-8107 
   Tito Galarza  (520) 240-8108 
In House Sales Assistant   
   Lorraine Young -  Phone  (520) 744-3222 
            Fax  (520) 579-5606 
 
Asphalt & Aggregate Dispatch (520) 744-4115 
 
Asphalt & Aggregate Sales 
   Tom Trimmer  (520) 240-8105 
 
Administration 
Vice President / General Manager 
   Mike Smith   (520) 744-3222 
Vice President / Sales and Dispatch 
   Chris Stoltz   (520) 240-8101 
Transportation Manager 
   Gary Dykman  (520) 240-8115 
 
RIO RICO 
409 Camino Ramanote 
Rio Rico, Arizona  85648 
   Phone   (520) 761-4998 
   Fax   (520) 761-8336 
 
Concrete & Aggregate Dispatch (520) 761-4998 
 
Concrete & Aggregate Sales 
   Bill Padilla   (520) 841-0434 
   Rene Martinez  (520) 841-2312 
 
Rio Rico Area Manager 

6601 N. CASA GRANDE HWY 
TUCSON, ARIZONA 85743 

TOM’S TIPS 

Since air entrainment is specified in 
exterior concrete that is exposed to 
freeze thaw cycles, it is usually fin-
ished with a bull float and fresno and 
given a broom finish.  Broom fin-
ishes give exterior flatwork the best 
slip resistance and avoid serious 
problems which can happen when 
air entrained concrete is finished 
with a hard trowel. 
 
Hard troweling air entrained con-
crete can have a number of negative 
effects.  First off, the repeated 
passes of the steel trowels result in 
a burnished finish, which indicates 
densification of the surface paste.  
This can be a good thing in an     

interior warehouse slab that will take 
heavy traffic.  In exterior flatwork 
however, the densified surface has 
had the air pushed out of it, effec-
tively eliminating the air content, 
thus increasing the probability of 
freeze-thaw damage and deicer-
scaling damage.  Second, hard trow-
eling air entrained concrete can 
push the air downward, leading to 
voids just below the surface mortar. 
This can result in varying degrees of 
delamination, where segments of 
the top surface “pop off” or may 
even delaminate in entire sections.  
Without air in the surface paste, both 
scaling and delaminations can 
cause loss of the surface mortar, 
opening up the concrete to the very 
elements that air entrainment is de-
signed to protect against. 
 
In special situations such as a 
freezer slab, where a hard trowel 
finish is required in a freeze thaw 
environment, our recommendation is 

 
 
Protect Air Content When    
Finishing Air Entrained      
Concrete  

to specify a non-air mix with the 
largest rock size possible, higher 
cement contents with fly ash, and a 
Shrinkage Reducing Admixture to 
minimize cracking.  The use of a 
low w/c ratio mix will minimize the 
water that can cause freeze dam-
age.  To assure this water is used 
in the hydration process, be sure to 
properly cure these slabs for 28 
days (if practical) prior to taking 
them below freezing. For the most 
part, freezer slabs tend to undergo 
only a few cycles per year, and it 
has been our experience following 
these guidelines presents fewer 
problems than putting a hard trowel 
finish on an air-entrained mix.  If a 
hard trowel finish is specified for a 
freezer floor that will endure numer-
ous cycles, our Caltite admixture 
negates the need for air entrain-
ment entirely, solving this problem. 


	Concrete Consolidation and Removal of Entrapped Air:
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	Concrete Sales		         (360) 736-1131
   1419 Bishop Road, Chehalis, WA 98532 

	Dupont  Batch Plant

	Everett

	Kenmore

	Pioneer Aggregates

	Seattle

	Snoqualmie

	Tacoma

	Po Box 1730

	Seattle WA  98111

	1-800-750-0123

	White River Quarry

	Yelm 

	ARXX™ Insulated Concrete Forms

	Main Office

	Concrete Sales Group

	Aggregate Plant Locations

	Concrete Plant Locations

	Clackamas Plant

	Estacada Plant

	Hillsboro Plant

	Longview Plant

	Portland, Front Avenue  Plant

	Sandy Concrete Plant
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	Portland OR  97227

	Troutdale Plant
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	Santa Maria

	Solvang

	Live Oak  Plant

	San Bernardino

	Thousand palms

	Inland Region

	Tucson

	Rio Rico

	6601 N. Casa Grande Hwy

	Tucson, Arizona 85743



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



