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High-strength concrete (HSC) has emerged as a viable mg ¢ric’ to w..e as
an alternative to conventional normal-strength conc.ete i, “fra tructure
systems to reduce member cross section, extend rmen her spun length,
reduce the number of system members, or enhance . 'sten. sustainability.
This guide offers general information on the quati., <c itrol and testing of
HSC. Recommendations are based on th¢ cu rent state of knowledge
gained from worldwide experimental re:zar. . ar ilytical work, and field
applications of HSC systems used in con. vete structures.

Keywords: acceptance criteria; co. »nre<sive strength; concrete placement;
creep; curing; delivery; modulus of ela. icity; sampling; shrinkage; statistical
concepts; strength evaluatio: - testing; trial batching; quality assurance;
quality control.

ACI Comittee Reports, Guides, Manuals, and Commentaries
are 1 *endacd: 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.

Adel R. Zaki
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CHAPTER 1—INTRODUCTION AND SCOPE
1.1—Introduction

The cement and concrete industry’s interest in high-
strength concrete prompted the American Concrete Institute
to form ACI Committee 363 in 1979. The mission of the
committee was to study and report information on high-
strength concrete (HSC). HSC is considered one type of
high-performance concrete (HPC) that is most often specifiec
for enhanced strength characteristics, although may also e
specified for its improved durability. ACI 363R was t'.e t:ust
document produced by this committee in 1984, ard
contained significant information regarding mai >ria. selec-
tion, mixing and placing, inspection and tes.ng, physical
properties, structural design, economics, ar. examples of
applications.

This guide is an extension of ACl 363R and presents
guidelines to facilitate the propei valu ation of HSC through
correct quality control (QC) ana ‘csting. HSCs may be
produced with innovativ. .naterials and procedures not
covered in this guide. Thi. guide is not intended to restrict
the use of new or innova. ve QC practices or testing methods
as they become av. ilable or necessary. The user is cautioned
that this gude = 1>r general usage only, and individual
projects 12~y 1vauire hdditional QC and testing effort.

1.2-.3cu)pe

This suide discusses QC and testing practices of HSC. HSC
u ally is associated with structures that have been optimized
for performance. Therefore, a high degree of confidence in
voncrete quality should be achieved through the inspection
and testing process. This process can be conducted by the
producer and contractor as QC and by the owner or the owner’s
representative as quality assurance (QA). Those involved in
QC and testing need to know the unique characteristics of HSC

to better assist the architect/engineer in evaluating the
structure’s potential performance.

Concrete with a specified compressive strength of 10,000 psi
(70 MPa) can be produced from local aggregates in all areas
of the U.S. and Canada. When the specified strength
substantially exceeds that produced previously in a particular
market area, special measures are necessary to make a
successful progression to the use of the higher-strength
concrete. This guide details those measures.

Because the definition of HSC has changed over the years
ACI Committee 363 defined a range of concrete strengths “or
its activities, as explained in ACI 363R. For the purpcse of this
guide, HSC is defined as having a specified comp: ssive
strength of 8000 psi (55 MPa) or greater, anc it ¢2es not
include polymer-impregnated concrete, (2po..v cc.crete, or
concrete made with artificial normalweigin and ncavyweight
aggregates. Changes in material properties, production and
inspection techniques, or testing m=thc s occur continuously
from lower-strength to higher-sticngth ¢ ncretes. Experience
shows that in most cases, the secia. meusures recommended
in this guide should be »nolic ! for concrete with compressive
strength greater than apprc vinately 8000 psi (55 MPa).

CHAPTER 2 - <:CTATION AND DEFINITIONS
2.1—Notation
fi = <wpecificd compressive strength of concrete, psi
(MPa)

2.2- D finitions

ACI provides a comprehensive list of definitions through
ati online resource, “ACI Concrete Terminology,” at
http://terminology.concrete.org. Definitions provided herein
complement that resource.

concrete, high-strength (HSC)—concrete that has a
specified compressive strength of 8000 psi (55 MPa) or greater.

quality assurance (QA)—actions taken by an organization
to provide and document assurance that what is being done and
what is being provided are in accordance with the contract
documents and standards of good practice for the work.

quality control (QC)—actions taken by an organization
to provide control and documentation over what is being
done and what is being provided so that the applicable standard
of good practice and the contract documents for the work are
followed.

self-consolidating concrete (SCC)—is highly flowable,
nonsegregating concrete that can spread into place, fill the
formwork, and encapsulate the reinforcement without any
mechanical consolidation. In general, SCC is concrete made
with conventional concrete materials and, in some cases, with
a viscosity-modifying admixture (VMA). SCC has also been
described as self-compacting concrete, self-placing concrete,
and self-leveling concrete, which all are subsets of SCC.

water-cementitious material ratio (w/cm)—the ratio of
the mass of water, excluding that absorbed by the aggregate,
to the mass of cementitious material in a mixture, stated as a
decimal.
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