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Core testing is the most direct method to determine the compres-
sive strength of concrete in a structure. Generally, cores may be
obtained to assess whether concrete in a new structure complies
with strength-based acceptance criteria or to evaluate struc-
tural capacity of an existing structure based on in-place concrete
strength. In either case, the process of obtaining core specin.-ns
and interpreting strength test results is often confounded by v ariacs
factors affecting in-place concrete strength or the. moaured
strength of a test specimen. The scatter in strength te it duto, which
is unavoidable given the inherent randomness of ‘n-p..ce concrete
strengths and the uncertainty attributable tc. preparation and
testing of the specimen, may further comp.’=ate. compliance and
evaluation decisions.

This guide summarizes practices /or  otai iing cores and inter-
preting core compressive strength 1.t results. Factors that affect
in-place concrete strength are (ev..weu so sampling locations that
are consistent with objectives  { the investigation can be selected.
Strength correction factors are pr.sented for converting measured
strength of nonstandr.d cc e-test specimens to strength of equiva-

ACI Con mittee Reports, Guides, and Commentaries are
inter. Yed 10 ruidance in planning, designing, executing, and
i1 ~oect. g cor struction. This document is intended for the use
of 1. diviauals who are competent to evaluate the significance
a. 1 limitations of its content and recommendations and 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.

‘ont specinicns with standard diameters, length-to-diameter ratios,
an.' mo. ture conditioning that have been derived using data for
normclweight concrete with strengths between 2000 and 13,400 psi
(1. and 92 MPa). This guide also provides direction for checking
strength compliance of concrete in a structure under construction
and methods for determining equivalent specified strength to assess
existing structure capacity.
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CHAPTER 1—INTRODUCTION
*1—Introduction
Core testing is the most direct method to determine

in-place compressive strength of concrete in a structure.
Generally, cores for strength assessment are obtained to:

(aci?

a) Assess, if required, whether concrete in a new structure

complies with strength-based acceptance criteria

b) Determine in-place concrete strengths in an existing

structure for evaluation of structural capacity

In new construction, cylinder strength tests failing to
meet strength-based acceptance criteria can be investigated
using provisions given in ACI 301. These criteria specify the
circumstances when core tests are permitted, the number of
cores to be tested, the conditioning of the cores before testing,
the limits on the time interval between coring and testing
and the basis for determining whether the concrete in the area
represented by the core strengths is structurally adegnate. This
guide presents procedures for obtaining and testii 2 c¢ =s and
interpreting results in accordance with ACI 301.

If strength records are unavailable, the in-plac= sirength
of concrete in an existing structure can . = ev.lvated using
cores. In-place concrete compressive strengi.> determination
is simplified when in-place strength cata are converted into
equivalent specified concrete compiczs ve strength .’ values
that can be directly substituted 1.to ccaventional strength
equations with customarv.stre. ot'i reduction factors. This
guide presents procedu. s fc¢: performing this conversion
in a manner consistent wit. e assumptions used to derive
strength reducticn {actors for structural design.

Analysis of corc test data can be difficult and lead to
uncertain in erprctations and conclusions. Based on 10
hypoti =tic.! cuic test results (Hanson 2007), 23 practitio-
ners estii. ated the concrete compressive strength of in-place
cor crete: between 3000 and 5000 psi (21 and 35 MPa).
Streng*ls interpretations should always be made by, or with
the assistance of, an investigator experienced in concrete
technology. Factors contributing to the scatter of core
strength test results include:

a) Systematic variation of in-place strength along a

member or throughout the structure

b) Random variation of concrete strength, both within one

batch and among batches

¢) Low test results attributable to flawed test specimens or

improper test procedures

d) Effects of the size, aspect ratio, and moisture condition

of the test specimen on the measured strengths

e) Additional uncertainty attributable to testing that is

present even for tests performed in strict accordance with

standardized testing procedures

1.2—Scope

This guide summarizes current practices for obtaining
cores and interpreting core compressive strength test results
in light of past and current research findings. Many of these
findings are based on older references, as the research has
reached a mature state. Distinct procedures are presented for
two cases:

1) To assess whether concrete strength in a new structure

complies with strength-based acceptance criteria

2) To determine an in-place concrete strength that is

equivalent to the specified concrete compressive strength

f.! to be directly substituted into conventional strength
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