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Specifications

Performance vs.
Prescription
What’s the difference??



Prescriptive vs. Performance Design

Performance:
I want a chocolate cake

VS.

Prescriptive:
I want a chocolate cake with:
• Gold Medal All Purpose Flour
• Organic cocoa powder
• 3:1 flour-to-cocoa ratio
• 150g sugar



Prescriptive vs. Performance Design

Performance:
I want a 4000-psi concrete mix

VS.

Prescriptive:
I want a 4000-psi concrete mix with:
• C150 Cement
• 0.40 w/cm ratio
• Maximum 20% fly ash



Prescriptive Specifications

Types:
1. Durability and Code-based
 ACI 318 Exposure Classes

2. Specific properties desired
 Crack control

 Finish quality

 Mechanical properties 

 Plastic properties



Examples of Prescriptive Requirements



Common Prescriptive Requirements

Prescriptive Requirement Frequency Seen* Sustainability Performance Cost

Restriction on SCM quantity 85% ↓ ↑

Max w/cm (when not applicable) 73% ↓ ↑

Minimum cementitious content 46% ↓ ↑
Restriction on SCM type, 
characteristics 27% ↓ ↓ ↑
Restriction on aggregate type or 
characteristics 25% ↓ ↑

* ACI survey



Specified Strength ↑ Embodied Carbon ↑ 

 
Required Strength ↑ Embodied Carbon ↑ 

Strength ↑ 100 psi (0.7 MPa)    GWP ↑ ~1.5 - 2.0%
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Concrete Strength and Embodied Carbon



Impact of Prescriptive Specifications 

3000 4000 5000 6000
Compressive Strength, psi

X = ƒ′cr 

_
ƒ′c

Don’t Limit Ingredients!

✘ Maximum w/cm ratio
✘ Minimum cement content
✘ Cementitious types
✘ Maximum SCM content

Instead…

 Exposure classification
 Broad raw material acceptance
 Alternative testing (shrinkage, etc.)
 Later age strengths



Important Performance Attributes

1. Later Age Strength

2. Strength and w/cm ratio

3. Permeability/Durability

4. Maximizing SCMs

5. Reducing Excessive 

Overdesign
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Performance Alternatives



Spec Review: Performance Based Improvements



Performance-Focused Mix Table



Performance Based Improvements

Goal: 
Prescription  Performance 

Methods:
 Emphasize ACI 318 Exposure Classes
 Alt testing for durability/design
 Shrinkage, MOE, RCP, ASR

 Expand acceptable materials
 Extended strength development 

Results:
 Efficient and Optimized Mix Designs
 Optimal cost and performance



The Impact of Prescriptive Specs

Designed: 
• 2500 psi
• Estimated GWP: 135 kg/CO2e/yd

Prescriptive additions:
• +500 psi
• 5.7 sacks cement per yard
• 0.43 w/cm
• C150 Type II/V only

Installed: 
• 5000 psi
• Estimated GWP: 358 kg/CO2e/yd

+200% Overdesign  +265% Carbon  +++ Cost
Post-Mortem Quote: “Concrete is expensive and high carbon!”



The Value of Performance Specs

Mix Application Strength Prescription GWPBenchmark GWPSupplied Delta

1 Foundations 5000 psi @ 28 days 0.40 w/cm, 30% max SCM 289 293 + 1.4%

2 Slabs 4000 psi @ 28 days 0.45 w/cm, 611 lbs 
cementitious, 20% max SCM 247 307 + 24.3%

3 Columns/Walls 6000 psi @ 28 days 0.45 w/cm, C150 Cement, 
30% max SCM 306 293 - 4.2%

Mix Application Strength Prescription GWPBenchmark GWPSupplied Delta

1 Foundations 5000 psi @ 56 days Exposure S2 (0.45 w/cm) 289 166 - 42.6%

2 Slabs 4000 psi @ 28 days Max Shrinkage 0.045% 247 206 - 16.6%

3 Columns/Walls 6000 psi @ 56 days None 306 220 - 28.1%

Example:
Prescriptive Mixes:

Performance Focused Mixes:



Discussion

How does your firm manage project 
specifications? How are they reviewed and 

updated?

How can you achieve low carbon concrete 
without prescriptively impacting mix 

designs? (i.e., must use xx% SCM)

What checks and balances can be 
implemented to ensure efficient and 

constructible specifications?

In what ways can risk be mitigated and 
alignment with code be ensured?
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