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Performance Engineered
Mixtures

Engineering — making hard choices between
conflicting demands with limited resources to assure
the buyer that the Mixture will achieve desired
Performance

Specification

N

Construction H TestingH Acceptance



What Do We Want?

* The Owner wants:
— Strong enough
- Crack free
— Ability to resist the environment
- Safety
— Cost effective




What Do We Want?

* The Contractor wants:
- The right workability for his machine
(water content, agg gradation)
— Control of the setting time (SCM type)
- Cost effective




What do we measure now?

e Slump

« Strength

* Air

* Thickness ;




Performance

* \What do we know how to measure
now?
- Compressive strength
- Electrical resistivity
- Freeze-thaw resistance
- Shrinkage
* When do we test?
- Some at design stage
— Others for acceptance




Prescriptive

Cementitious materials content
Supplementary cementitious materials
type and dosage

Water to cementitious materials ratio
Aggregates
Workability

Air void system




Which One?

Property Prescriptive approach | Test
Strength SCM type and Flexural, compressive
content, w/cm
Crack free Shrinkage, paste Ring, bar
content
Durable (Cold Air void system, C666, C672, other?
weather) w/cm, SAM
Durable (Salt SCM type and LT DSC
resistant) content, w/cm
Durable SCM type and Formation factor
(Impermeable) content, w/cm
Durable (Aggregate Pre-qualify PP65, |IA Pore index,
stability) C33
Workable QC only Box, VKelly, (slump)




Report

Rate of strength development
Rate of development of resistivity
Workability
Coefficient of thermal
expansion and
modulus of elasticity




QC

Stability of the air void system
Unit weight

Semi-adiabatic calorimetry
Maturity

Ultrasonic or thermal methods to
determine Initial setting time and
correlate with the sawing window.



VKelly

Measures response to vibration
Sensitive to aggregate gradation and paste
content
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VKelly
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