Bismarck Concrete MintSeminar

[rsst. 8 Qis1es OF Air
Entaaminenent

In Concrete

March 29t 2011

David C. Sethre, P.E.

North Dakota Ready Mix & Concrete Products Association

: @ @
@ Counton Con
Ready Mix § Concrete
Produots Assoc.




Mixing Action with Agent
Needs proper size sand particles to scrub large
bubbles into small ones

Needs slump T a higher slump mix will entrain
and maintain more bubbles than a low slump
mix

Temperature sensitive T cool temperatures are
best to entrain air

Aowas andinducedanotbeiconcrete
mix?



Vhatioie: Action |
30 Revolutions at 15 Revs/minute at

plant
Slow roll in transit

30 Revolutions at 15 Revs/minute at
discharge site

Check air
Adjust air as needed
Communicate issues to plant



First of all, Air Entrainment must be
Induced In a mixing process

At some point, mixing will likely diminish
the quantity of air entrainment
Loss wi | | l hcrease whe

Temperature increases

Mix loses workability (slump)
Admixture wears out 1 defoaming takes over

Vhannadsoss



Retempering /Adding water at site
Admixture defoaming package is suspect

Almost always occurs in a highly fluid mix

Sonse/wil & ig @i nvair ashitivo additional
micing



imtainmdgwéur Air




Exterior Concrete Needs Air Entrainment

Durability in Wet Freeze/Thaw Environment is
Important

Number of Freeze -Thaw Cycles Must be
Considered

AirPhoaramement tounts



Give them the performance requirements
you need at the job site

Allow addition of AEA at site initially

Expect the right air to come from the
plant eventually

Altow opo @RV Prredwdertte be the
l2zicendiere



Change of dosing of AEA as day heats up

Some level of QC assistance with air
Let your RM Producer know if this is important

Of course, the right air content before dumping
In forms

Otlse - Bhpectations



Do not supply inferior concrete

Ethics Says to the Producer:

—



Do not accept inferior concrete

Ethics to the Contractor:

—



Pumped concrete

Let 6s Expl or e:

—



D)isScaling of cdnérbtersurface 1zl ained
= « Detefieration-of.conergte, particularly at

cracks and joints



Any troweled  surfaces
DI stress Delaani Ineaad | o n o

Definitions:

Delamination is a distress involving the loss of the
surface of concrete flatwork through either 1.) the
concentration of air bubbles at a certain distance

below the concrete surfﬁce fp_r,minE a weak plane,
|

WWregrBn ol QLo INGEE MR ABEed water
o theidviredensified rawelpg:Sdrface forming a

weak plane.



Pumping of concrete iIs becoming more
and more prevalent

Pumpi ng of concrete gen
nave to affect the quality of the concrete
Pumping of concrete can reduce the
guantity of air entrainment from truck end
to final placement position

Whnatisdke Issue Hére?



Sampling procedures can lead to false
Information on actual air entrainment
content of in -place concrete



Pumping m

Air content reduction of 0.5 to

3%

Pumping straight up and down
(initial pressure & then free -
fall mechanism)

Vertical boom is problematic

High pressure or vacuum
condition




Punpping o Cosicrate
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PV = nRT

P = Pressure

V = Volume

n = Mass (moles)
R = Gas Constant

T = Temperature (Kelvin)
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PuUImPping

High pressure mechanism to

start
30 - 40 times atmospheric pressure

size of bubbles reduced, dissolve in mix water

bubbles do not reform when pressure
released

Maintain a siphon affect in hose






Pumping - Partiai Solitions

Minimize free - fall

Reduce height of discharge
Use flexible hose

\/form loop in descending part of pump -line
\/ keep concrete from sliding down under own
weight

\/Keep hose full of mix



Do not let high velocity mix spatter or
Impinge on rebar or flat surfaces

Some air entrainment will be lost

Imposgement



Pumping - Partia: Solutions

Reduce concrete pressure
keep pumping pressure low

use pumpable concrete
mixture

reduce boom angles

slow rate of pumping

use pumping aids

Vreduces friction on hose walls

v Work with your RM Producer on
thic



Pumping - Partiai Solutions

Use slide gate
restrict discharge and provide

resistance
Reduce hose from 5 to 4 in.

Use transition pipe to avoid blockage
Bury hose end in placed mix

Use double 90 degree fitting on end



Lay 10 or 20 ft hose horizontally

on deck pours
Vwonot work i n columns or wal
\/requires labor to handle hose

Use double nNn90 degree f
end

Bury hose end in concrete

Olleelr” fazts] Sohstions






Keep hose full of mix, whatever you do

Do not have pump operator slow/stop pumping
rate when obtaining  sample

Move hose to sample bucket quickly at point of
constant discharge to minimize spillage

If hose Is not kept full, downward leg mix
can enter vacuum state I sample can be
defective

Wisat abota Sampling?



Im@ratlsrwwwtmwwmgo Hase End to
D €0, 1 INPLY; ey
J\%Q?\W?}& Tdbhing Site

Initial pumped maters r sample will
be affected by high pressure, then
vacuum

Need to refill downward leg to full flow
conditions siphon conditions to restore
equilibrium In pressure

Abandon first part of secured sample



QUESTIONS?



