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* High w/c may be susceptible to damage at early ages as the DOS
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Investigate the early age
freeze-thaw behavior of
|IC materials

Water to cement ratio
(w/c) Is varied to alter the
suction pressure (DOS)
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Sample SAP (%cement mass) SAP (%cement mass)

0.30 wic 0 0.27
0.40 wic 0 0.27
0.50 wic 0 0.27
0.60 wic 0 0.27
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After the curing duration, the following parameters were
measured.:

Freeze thaw performance using:
* Length change measurements
« Ultrasonic pulse velocity measurements

Degree of saturation and degree of hydration using:
* LOSSs on ignition measurements



0 Oregon State University
Length measurements & cicoimgic

B
OO 5

© 0O
AE
I0

® Water ~ Microcracks

O Ice

5 Lr—Lo

j AE =

] lO
W ] O P
Q -

DOS ,..o""”O

- “ "'f

_ ' -

] \‘ @'"0

] \ ‘.p"

: S

Lo oa°

75% 80% 85% 90% 95% 100%
Degree of Saturation




0 Oregon State University
Length measurements {5 cexoginees

UPV. - 4
transducer ; -

Thermomechanical analyzer

| Q400 TMA,
¥ detailin

Data
acquisition

Temperature (°C)

Vibration
isolation

High precision LVDT
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SAP addition slightly increases the FT damage at early age
(s3days) for mixtures with a w/c<0.42
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SAP does increase the curing period needed for

mixtures with a w/c>0.42
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« |C works well for materials with a low w/c (<0.42):
* Increases the degree of hydration

* Reduces the cracking potential

 |C-mixtures with a low w/c are freeze-thaw resistant when
properly designed

e (Care should be taken to avoid F-T damage during the first
few days of curing - IC lowers freezing and thawing
resistance only at the very early age (first 3 days of curing)
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Benefit of internal curing

Plain bridge deck: several cracks Internally cured deck: no cracks
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Primary crack

Internal curing reduces shrinkage N
and thus the potential for cracking y Ll
- Cracks accelerate fluid ingress

and corrosion of reinforcing steel
Pease et al. 2008




