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What Do You Want in an Air-Void System?
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® VVolume of air provided is the same for both circumstances.

"_ » Case B has a lower spacing factor and a higher specific surface.



What Do You Want in an Air-Void System?

® VVolume of air provided is the same for both circumstances.

|+ Case B has a lower spacing factor and a higher specific surface.



Increased paste content

TABLE 4.4.1 — TOTAL AIR CONTENT FOR
CONCRETE EXPOSED TO CYCLES OF FREEZING
AND THAWING

Air content, percent
Nominal maximum Exposure Classes
aggregate size, in." | Exposure Class F1 F2 and F3
3/8 6 7.5
1/2 35 7
3/4 5 6
1 4.5 6
1-1/2 4.5 55
ot 4 5
3t 3.5 4.5

“See ASTM C33 for tolerance on oversize for various nominal maximum size
designations.

TAir contents apply to total mixture. When testing concretes, however, aggre-
gate particles larger than 1-1/2 in. are renwved%y sieving and air content is
measured on the sieved fraction ﬁtoleranoe on air content as delivered applies
to this value). Air content of total mixture is computed from value measured
on the si fraction passing the 1-1/2 in. sieve in accordance with ASTM C231.

If f'c > 5,000 psi then these recommendations can be reduced by 1%




PCA photo PCA photo

ASTM C 231 ASTM C 173 ASTM C 138

These only measure volume
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It IS common to require a certain

volume of air in concrete Iin order to
obtain freeze thaw durability

| * The volume of air does not equal air
void system quality

« Although, a hardened air void analysis
(ASTM C 457) can measure the air-
void quality it is not practical to run
regularly




What do we need?
* We need a test that can quantify air-
void systems quickly in fresh concrete
* Investigate a sample of significant size
|+ Economical

* Field ready



Super Air Meter (SAM)
 We have modified a typical ASTM C

231 pressure meter so that it can hold
larger pressures

|« We have replaced the typical gage
with a digital one







~ digital g
| gauge >\ B e

% AL restraint
18 cage




How does itwork?
« | can’t tell you everything ... yet!

« Use ASTM C 231 procedures to fill the
measurement bowl

|+ Secure the restraint cage

 Run the pressure test several times
without releasing the pressure in the

bottom bowl



How does it work?

pressure

pressure
step



How does itwork?
 \WWe use an algorithm to find a SAM
number.

e The SAM number correlates to air
void quality
e The meter can also measure air

volume and does not require an
aggregate correction factor



How can we prove it?

We made 50 concrete mixtures
different AEAs

combinations of AEAs and PCS
Different w/cm (0.38 - 0.53)
Slumps from 0.25” to 10”

Air contents from 1.25% to 10%

Hardened air void analysis (ASTM C
457) was completed on each mixture

Values were compared to the SAM
number



SAM number
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SAM number
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_Nowwhat?
 While this is a great achievement
much work Is needed

e Current funding for this research has
been expended

e | am proposing a pooled fund study
with Jason Weilss of Purdue



Freeze Thaw Research Needs
A — Determine adequate air void system

parameters for concrete exposed to
deicing salts

~ || B — Further validation of the SAM with
laboratory and field mixtures

C — Validation of the SAM by other labs

~ | D — Investigate the mechanisms of frost
| durabllity with the uCT scanner
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Non AEA paste




Freeze Thaw Research Needs
E — Impact of air quality and volume on

the absorption and desorption

F — Determine how the degree of
| saturation impacts frost damage

G — Quantify the rate of damage during
different freezing events
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Dellverables

1. Valldatlon and delivery of the SAM

2. Improved specifications for frost
durability of concrete with and without
deicing solutions

3. Improved test methods for frost
durabllity

4. Development of a streaming lecture
series over frost damage




Pooled Fund Project

We need $450K over two years

| We have talked with Oklahoma about
| leading the pooled fund

The proposal is finished

| We need your support!



Questions???

p/ElELonINEater.C GO

Greetings Concrete Fans and Welcome to HydrationTheater.com!
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