
A
C

I P
R

C
-2

14
.4

-2
1

Obtaining Cores and 
Interpreting Core 
Compressive Strength 
Results—Guide

Reported by ACI Committee 214

An ACI Standard

Inch-Pound UnitsIN-LB

International System of UnitsSI



First Printing
May 2021

ISBN: 978-1-64195-143-2

Obtaining Cores and Interpreting Core Compressive Strength Results—Guide

Copyright by the American Concrete Institute, Farmington Hills, MI. All rights reserved. This material 
may not be reproduced or copied, in whole or part, in any printed, mechanical, electronic, film, or other 
distribution and storage media, without the written consent of ACI.

The technical committees responsible for ACI committee reports and standards strive to avoid 
ambiguities, omissions, and errors in these documents. In spite of these efforts, the users of ACI 
documents occasionally find information or requirements that may be subject to more than one 
interpretation or may be incomplete or incorrect. Users who have suggestions for the improvement of 
ACI documents are requested to contact ACI via the errata website at http://concrete.org/Publications/
DocumentErrata.aspx. Proper use of this document includes periodically checking for errata for the most 
up-to-date revisions.

ACI committee documents are intended for the use of individuals who are competent to evaluate the 
significance and limitations of its content and recommendations and who will accept responsibility for 
the application of the material it contains. Individuals who use this publication in any way assume all 
risk and accept total responsibility for the application and use of this information.

All information in this publication is provided “as is” without warranty of any kind, either express or 
implied, including but not limited to, the implied warranties of merchantability, fitness for a particular 
purpose or non-infringement.

ACI and its members disclaim liability for damages of any kind, including any special, indirect, incidental, 
or consequential damages, including without limitation, lost revenues or lost profits, which may result 
from the use of this publication.

It is the responsibility of the user of this document to establish health and safety practices appropriate 
to the specific circumstances involved with its use. ACI does not make any representations with regard 
to health and safety issues and the use of this document. The user must determine the applicability of 
all regulatory limitations before applying the document and must comply with all applicable laws and 
regulations, including but not limited to, United States Occupational Safety and Health Administration 
(OSHA) health and safety standards.

Participation by governmental representatives in the work of the American Concrete Institute and in 
the development of Institute standards does not constitute governmental endorsement of ACI or the 
standards that it develops.

Order information: ACI documents are available in print, by download, through electronic subscription, 
or reprint and may be obtained by contacting ACI.

Most ACI standards and committee reports are gathered together in the annually revised the ACI 
Collection of Concrete Codes, Specifications, and Practices.

American Concrete Institute
38800 Country Club Drive
Farmington Hills, MI 48331
Phone:	 +1.248.848.3700
Fax:	 +1.248.848.3701

www.concrete.org



1

ACI PRC-214.4-21

Obtaining Cores and Interpreting Core Compressive 
Strength Results—Guide

Reported by ACI Committee 214

Bryan R. Castles, Chair Allyn C. Luke, Secretary

David J. Akers
William L. Barringer
F. Michael Bartlett*
Casimir J. Bognacki

James E. Cook
Ronald L. Dilly*

Thomas M. Greene

Gilbert J. Haddad
Kal R. Hindo

Robert S. Jenkins
Alfred L. Kaufman Jr.*

Gary F. Knight
John J. Luciano

Stephen Marchese

Richard E. Miller
Karthik H. Obla

Jerry Parnes
David Richardson

James M. Shilstone
Luke M. Snell

Patrick J. E. Sullivan

Eugene Takhtovich
Woodward L. Vogt*
Michelle E. Walters
Orville R. Werner II

Consulting Member

J. Derle Thorpe
*Members of task force who prepared this document.

ACI Committee Reports, Guides, and Commentaries are 
intended for guidance in planning, designing, executing, and 
inspecting construction. This document is intended for the use 
of individuals who are competent to evaluate the significance 
and 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.

ACI PRC-214.4-21 supercedes ACI 214.4R-10 was adopted and published 
May 2021.

Copyright © 2021, American Concrete Institute.
All rights reserved including rights of reproduction and use in any form or by any 

means, including the making of copies by any photo process, or by electronic or me-
chanical device, printed, written, or oral, or recording for sound or visual reproduction 
or for use in any knowledge or retrieval system or device, unless permission in writing 
is obtained from the copyright proprietors.

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 specimens 
and interpreting strength test results is often confounded by various 
factors affecting in-place concrete strength or the measured 
strength of a test specimen. The scatter in strength test data, which 
is unavoidable given the inherent randomness of in-place concrete 
strengths and the uncertainty attributable to preparation and 
testing of the specimen, may further complicate compliance and 
evaluation decisions.

This guide summarizes practices for obtaining cores and inter-
preting core compressive strength test results. Factors that affect 
in-place concrete strength are reviewed so sampling locations that 
are consistent with objectives of the investigation can be selected. 
Strength correction factors are presented for converting measured 
strength of nonstandard core-test specimens to strength of equiva-

lent specimens with standard diameters, length-to-diameter ratios, 
and moisture conditioning that have been derived using data for 
normalweight concrete with strengths between 2000 and 13,400 psi 
(14 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.

Keywords: compressive strength; core; hardened concrete; sampling; test.
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CHAPTER 1—INTRODUCTION

1.1—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:

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 adequate. This 
guide presents procedures for obtaining and testing cores and 
interpreting results in accordance with ACI 301.

If strength records are unavailable, the in-place strength 
of concrete in an existing structure can be evaluated using 
cores. In-place concrete compressive strength determination 
is simplified when in-place strength data are converted into 
equivalent specified concrete compressive strength fc′ values 
that can be directly substituted into conventional strength 
equations with customary strength reduction factors. This 
guide presents procedures for performing this conversion 
in a manner consistent with the assumptions used to derive 
strength reduction factors for structural design.

Analysis of core test data can be difficult and lead to 
uncertain interpretations and conclusions. Based on 10 
hypothetical core test results (Hanson 2007), 23 practitio-
ners estimated the concrete compressive strength of in-place 
concrete between 3000 and 5000 psi (21 and 35 MPa). 
Strength 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
c) 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 
fc′ to be directly substituted into conventional strength 


