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This report discusses the differences between performance and prescrip-
tive requirements for concrete, and provides information on developing
performance requirements as an alternative to the current prescriptive
requirements in codes and specifications. Performance-based require-
ments allow the contractor and concrete producer to be more innovative

in concrete applications, providing an element for sustainabilitv of

concrete construction. The essential elements of a performance-ba ed
requirement are reviewed, which include the desired performance cha, = -
teristics, sampling and testing procedures to verify these ch=rac.ox tics,
and acceptance criteria. Because acceptance criterio.are ¢ ruc.al »lements
of effective performance specifications, factors to con ider . veloping
criteria that distribute risks to the owner and membe ‘s o] he construction
team are also discussed. Considerations for inileme ating performance-
based requirements on a project are presente.. «. >4 dev_lopment of perfor-
mance-based requirements for durability ey n'asi ed. Alternative perfor-
mance-based requirements are propo:-d for e prescriptive durability
requirements in ACI 318.

Keywords: acceptance criteria; bonus <ualty provisions; building code; dura-
bility; in-place tests; perfi. nance spec fication; prescriptive specification;
quality assurance ((YA); i spons. ility; sampling; sustainability; test methods.

ACI Comittee Reports, Guides, Manuals, and Commentaries
are 1 *endcd or guidance in planning, designing, executing,
ai insy ~cting construction. This document is intended for the
use of 1adividuals who are competent to evaluate the
s.nificance and limitations of its content and recommendations
ana who will accept responsibility for the application of the
material it contains. The American Concrete Institute disclaims
any and all responsibility for the stated principles. The Institute
shall not be liable for any loss or damage arising therefrom.

Reference to this document shall not be made in contract
documents. If items found in this document are desired by the
Architect/Engineer to be a part of the contract documents, they
shall be restated in mandatory language for incorporation by
the Architect/Engineer.
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CHAPTER 1—INTRODUCTION
1.1—Background

1.1.1 Prescriptive and performance specification—As
defined by ASTM, a “specification” is an explicit set of
requirements to be satisfied by a material, product, system,
or service (ASTM 2010). In the concrete constructior
industry, the primary types of specifications are materi.'s
specifications and construction specifications. The forr.er
provide minimum requirements for composition ard p. e -
ties, and the latter form part of the contract betv een owner
and contractor. Specifications can be of the “p.asciiptive” or
“performance” type. A prescriptive /specification for
concrete focuses on the properties of riw 1. ateiials; mixture
proportions; batching, mixing, and fransport of fresh
concrete; and a range of corstruc.'on operations from
placing to curing. Prescriptive pecifications rely on
observed or implied relaticu.hips betv.een the details speci-
fied and the desired iinal, ‘n-place, or end-product concrete
performance. Under a p.»scriptive specification, the desired
end-product perfo. mance may or may not be described. A
performanc: Specification, however, defines required
results, the cr.*eria t» judge performance, and verification
methods wihout requirements for how the results are to be
obtainzd.." n alternative name used by some agencies is end-
resu't specification (ERS). The Federal Highway Adminis-
tiation (FHWA) has invested considerable resources to
prouiote the use of performance-related specifications (PRS)
1 its projects (FHWA 1998). The PRS approach is intended
to ensure the completed product will perform as specified.

Prescriptive and performance specifications have been in
existence as long as code requirements and specifications for
concrete have existed. For example, in 1910, the National

Association of Cement Users (NACU), the forerunner of

ACI, adopted its “Standard Building Regulations for Rein-

forced Concrete” (NACU 1910). These regulations provided

alternatives for concrete strength:

“Concrete composed of materials meeting the require-
ments of these regulations, mixed in proportion of one part
of cement and six parts of aggregate (fine and coarse), shall
develop a compressive strength of 2000 pounds per square
inch in 28 days when tested as 8-in. diameter cylinders 16 in.
long under laboratory conditions of manufacture and
storage, using the same consistency as is used in the field.
When the proportion of cement is increased, usin~ the best
quality of aggregates, an increase may be irade .in all
working stresses proportional to the increase in.coi ore.sive
strength at 28 days, as determined by actual tes <, but this
increase shall not exceed 25 per cent.”

Thus, it is seen in this early document gov ‘rning concrete
construction, there were elements of p ‘escriptive and perfor-
mance requirements.

In 1936, ACI adopted tk= “b rildir.g Regulations for
Reinforced Concrete (AZI.50..26T),” which serves as a
basis for many provisioi.: tha are still in use today (Amer-
ican Concrete Institute 1556). ACI 501-36T permitted a
performance-bas>d alternative to the prescriptive water-
cement ratic--(ws.) requirements for different design
strengths. Al >rna ive mixture proportions were permitted by
prequa’ifyi. o a mixture on the basis of test data correlating
strersth o> wre. Four different w/c values had to be tested,
anc the ‘v/c approved for production was that value corre-
sponuiag to a compressive strength that was:

* 20% greater than the design strength when design
strength was less than 2500 psi (17 MPa); and

* 15% greater than the design strength when design
strength was 2500 psi (17 MPa) or above.

These requirements are the forerunner of today’s
“required strength” based on standard deviation of historical
data. Once the proposed mixture was approved, no substitutions
in materials were permitted without additional tests.

For durability, ACI 501-36T included that, “All concrete
exposed to the weather shall have a minimum ultimate 28-day
compressive strength of not less than 3000 1b per sq. in.”

According to ACI 501-36T, design professionals were
responsible for on-site inspection of construction, including
maintaining records of “the quality and quantity of concrete
materials, the mixing and placing of the concrete, and the
placing of the reinforcing steel.”

Today the responsibility for site verification of concrete
production has shifted away from the licensed design
professional toward the concrete producer. The licensed
design professional, however, is still responsible for review or
approval of the submitted mixture ingredients and proportions.

Other changes in the concrete industry since these early
codes were written include:

*  Recognition that for many applications concrete strength
is not the only characteristic considered in developing an
acceptable concrete mixture for a project;

*  Portland cement is not the only cementitious material;
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