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Prescription vs. Performance

 Prescription Specification
 Recipe for completing project
 End result intended… not precisely defined
 Contractor cannot be faulted if result is not 

achieved!
 Performance Specification

 Describes end result desired … not how…
 Must be clearly defined…
 Contractor can develop methods to achieve 

result…
 Needs straightforward testing and inspection…
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Definition

What do we mean by performance?
 Performance of a concrete mixture is measured by 

standard test methods with defined acceptance 
criteria stated in the contract documents and with no 
restrictions on the parameters of concrete mixture 
proportions

 Responsibility with assigned authority
 Each party is responsible for own work
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How are Specifications Developed?

Structural Engineers
 Office Master
 AIA MasterSpec
 CSI Speclink
 General reference to ACI 301
 Add on provisions

State Agencies
 Each state has own spec / format
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Prescription – Why is it a problem?
Because it :
 Causes specification conflicts
 Restricts Innovation
 Prevents optimizing for performance
 Stifles competition
 Disincentivizes Quality Management
 Lack of ownership
 Inappropriate responsibility
 It may not achieve what is intended
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Industry Survey –
Onerous Prescriptive Requirements?

 How often are these seen?
 Does it restrict optimizing mixtures?
 Does it impact cost?
 Does it improve performance?
 For the type of application
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Rating of Prescriptive Requirements
Prescriptive Requirements Avg. Rating

Invoking maximum w/cm when not applicable 1.6
Invoking a minimum content for cementitious materials 1.9
Restriction on quantity of supplementary cementitious material (SCM) 2.0
Restrictions on characteristics of aggregates ‐ grading etc.  2.1
Restriction on type and characteristics of SCM 2.3

Restriction on modifying approved mixtures 2.6

Restriction on type and source of aggregates 2.8
Requirement to use potable water 2.8
Restricting the use of a test record for submittals 2.9
Restriction on alkali content for cement 3.3
Prescriptive requirements for sustainability 3.3
Restrictions on type and source of cement 3.4
Restriction on use of recycled aggregates and mineral fillers 3.5
Restriction on type or brands of admixtures 3.8
Prohibiting cement conforming to ASTM C1157 and ASTM C595 4.3
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Review of Specifications

 Requested from concrete 
 Reviewed 102 specifications
 39% commercial buildings
 23% educational / public buildings
 18% public works
 14% environmental structures
 13% floors
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Examples
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State of Prescription
Prescription % of specs Industry Standards

Restriction on SCM quantity 85% Exposure F3

Max w/cm (when not applicable) 73% ACI 318 – Durability 

Minimum cementitious content 46% ACI 301 – floors

Restriction on SCM type, 
characteristics

27% None

Restriction on aggregate grading 25% Suggested for floors

Overall average 51%

If ACI standards are followed – these would not be an issue!
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#1 – Limits on SCM Quantity
 Impacts durability

 ASR
 Sulfate resistance
 Corrosion of reinforcing steel

 Temperature control in mass concrete
 Loose benefits of later-age strength and durability
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#2 – Max w/cm (when not applicable)
 Impacts workability
 Increases cementitious content / paste volume
 When w/cm not consistent with spec. strength

 High avg. strength – acceptance criteria do not work
 Concrete not optimized for member as designed

w/cm Non air Air
0.40 6900 6200
0.45 6000 5400
0.50 5200 4700
0.55 4500 4000 Source: NRMCA Survey (2014)
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#3 – Min cementitious content

 Impacts workability
 Increases paste volume – potential for cracking
 Increase alkali content in mixture – ASR
 Expected durability may not be achieved
 May significantly exceed design strength
 No incentive to optimize / improve quality 

 Detrimental to all stakeholders
 Contrary to sustainability initiatives
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#3 – Min cementitious content

RCPT (accelerated curing)

Length Change (shrinkage) at 3 months
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#4 – SCM Type / Characteristics

 Available fly ash cannot be used
 Currently there is a supply problem
 performance history and service records

 Will need to import fly ash
 Intended performance may not be achieved
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#5 – Aggregate Grading Limits
 Intended performance may not be achieved

 False sense of security
 Improper assignment of responsibility

 Requirement cannot be verified during project
 Availability of sizes and storage at plants
 Some local sources cannot achieve grading 

requirements easily

Optimizing grading is a part of mixture proportioning 
– cannot be verified and enforced
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ACI Concrete 
International, 
August 2015
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Specification in Practice

 The prescriptive requirement
 Is this in industry standards?
 Basis
 Implications
 Suggested alternative
 Benefit of the alternative 

http://www.nrmca.org/p2p
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Specification in Practice

1. Limits on Quantity of SCMs (ACI 232 TN)
2. Limits on w/cm
3. Min Cementitous Matls Content (ACI 329 TN)
4. Restrictions on Type and characteristics of fly ash 
5. Restrictions on Aggregate Grading
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Resources for Specifications
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Evolution to Performance
 The Engineer specifies
 Basic requirements (Code)



WWW. NRMCA.ORG

Evolution to Performance
 If the Engineer desires, specify
 Performance requirements as applicable



Performance Engineered 
Mixtures Program

Courtesy: Dr Peter Taylor, PE (IL)



Performance-based Specifications –

Its where the future is (or should be)

Colin Lobo
clobo@nrmca.org


