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Specifications

• Air, Slump, and Compressive strength ASTM C31 / ASTM C39

• Hardened Air Void Analysis ASTM C457

• Freeze/Thaw Resistance ASTM C666

• Surface Scaling ASTM C672

• 28-Dry Shrinkage ASTM C157

• Chloride Permeability ACI 1202

• Modulus of Elasticity at 3, 7, 28, 56, 90, 1 year, and 2 year. 

• ASR at 14 and 28-Days ASTM C1260 / C1567

• Creep 

• Chloride Ion Diffusion  ASTM C1556



Specifications

St. Croix Bridge specification SB-27.1 on page 

306-SB, “The Contractor shall provide designs 

for all concrete mixes used in construction of 

Bridges No. 82045, 82047, and 82048. Design 

the mixes to produce a 100-year bridge 

service life.”



Acceptance for Strength 



Acceptance for Strength



Strength Requirements

 Stressing and stripping strength of mass 

concrete was performed with Flir Match Cure 

Boxes. 

 All segment concrete was 8,000 psi or 9,000 

psi with a 4,000 psi requirement in 18-hours 

for stripping strength. 



Specification – Concrete Placement







8000 psi girders



Specification 



-18 8KSI mIXTURE



Mixture Development



Conflicts:

 Aggregate Gradation Requirements / slump / 

constructability

 High Early Strength / Thermal Requirements / 

Diffusivity / Shrinkage

 Multiple Failure Modes:

 C457 / C666

 C1202 / C1556

 ASR Interpretation



 Focus on 3 mixtures:

 Footing

 Crossbeams 

 Crossbeams on extra-dosed piers









Mixture Proportions

Mixture
Portland 
Cement

GGBFS Class C/F 
Fly Ash

Silica 
Fume Total CM RCP, C

D, x10-12 
m2/sec

Footing 17 66 17 0 540 617 2.5

Crossbeam 18 48 29 4 660 358 0.87

Crossbeam 26 18 53 3 660 349 0.511

All mixes are Thermal Control Mixtures. The Footing is not air entrained.
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Mass Concrete



Thermal Requirements









Cold Weather –Hydration

Mix - 11



Materials Issue
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Shaft Concrete

 60 Percent Pozzolan Replacement 

 24 inch spread

 Air entrained 

 RCP 

 Shrinkage

 Strength at 28 days (lab cure) 5500 psi

 Cores from 21 day old Shaft   10,250 psi















Questions?

 Thank you for the time and attention.


	Slide 1: Performance-Based Multi-Property Concrete Mixtures
	Slide 2
	Slide 3
	Slide 5
	Slide 6: Specifications
	Slide 7: Specifications
	Slide 8: Acceptance for Strength 
	Slide 9: Acceptance for Strength
	Slide 10: Strength Requirements
	Slide 11: Specification – Concrete Placement
	Slide 12
	Slide 13
	Slide 15: 8000 psi girders
	Slide 16: Specification 
	Slide 17: -18 8KSI mIXTURE
	Slide 18: Mixture Development
	Slide 19: Conflicts: 
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24: Mixture Proportions
	Slide 25
	Slide 26: Mass Concrete
	Slide 27: Thermal Requirements
	Slide 28
	Slide 29
	Slide 30
	Slide 31: Cold Weather –Hydration
	Slide 32: Materials Issue
	Slide 33
	Slide 34
	Slide 35
	Slide 36: Shaft Concrete
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43: Questions?

