
Guide to Quality 
Management Auditing in 
the Concrete Industry
Reported by ACI Committee 121

A
C

I 1
21

.1R
-1

6



First Printing
November 2016

ISBN: 978-1-945487-37-8

Guide to Quality Management Auditing in the Concrete Industry

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, on CD-ROM, 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 ACI Manual of 
Concrete Practice (MCP).

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

www.concrete.org

http://concrete.org


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 121.1R-16 was adopted and published November 2016.
Copyright © 2016, 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 mechanical 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.

1

ACI 121.1R-16

Guide to Quality Management Auditing in the 
Concrete Industry

Reported by ACI Committee 121

Thomas G. Tyler*, Chair Jon B. Ardahl, Vice Chair Michelle E. Walters*, Secretary

Godwin Q. Amekuedi
Mihaela Birley*

Casimir J. Bognacki
Paul D. Brooks
Martin Brugger

Martin J. Fradua
Thomas M. Greene

Paul Hedli
Stephen Marchese
Anand S. Mehta

Oon-Soo Ooi
Michael J. Osburn

Jerry Parnes
Johan C. F. Schor

Eugene Takhtovich

James R. Turnham*
Woodward L. Vogt

*Subcommittee members who prepared this report.

Consulting Members
Stefanos J. Eapen
Alejandro Graf

Morris Huffman
Lawrence G. Mrazek

Gajanan M. Sabnis Paul Zoltanetzky Jr.

This guide provides the background and methods for conducting 
an audit of an organization’s quality management system. Such an 
audit can assess the organization’s commitment to quality manage-
ment and conformance to standards, codes, and contract require-
ments. Audits can also identify portions of the quality management 
system that need correction or improvement.

Keywords: audit; nonconformance; opportunity for improvement; process 
audit; quality management system; quality manual.

CONTENTS

CHAPTER 1—INTRODUCTION AND SCOPE, p. 3
1.1—Introduction, p. 3
1.2—Scope, p. 3

CHAPTER 2—DEFINITIONS, p. 3

CHAPTER 3—PRINCIPLES OF AUDITING, p. 5

CHAPTER 4—COMMONLY EMPLOYED QUALITY 
MANAGEMENT SYSTEMS, p. 5

4.1—Simple, self-invented systems, p. 5
4.2—Contractually-based systems, p. 5
4.3—Systems modeled after ISO formats, current and 

noncurrent, p. 5
4.4—Other systems that may be encountered, p. 6

CHAPTER 5—AUDIT PROGRAM 
CHARACTERISTICS, p. 7

5.1—Basis for audit: applicable to all quality management 
systems, p. 7

5.2—Creating an environment for successful audit 
program, p. 8

5.3—Audit objectives: compliance, conformance, and 
improvement, p. 8

CHAPTER 6—PERFORMING AN AUDIT, p. 9
6.1—Notification and scheduling, p. 9



American Concrete Institute – Copyrighted © Material – www.concrete.org

2	 GUIDE TO QUALITY MANAGEMENT AUDITING IN THE CONCRETE INDUSTRY (ACI 121.1R-16)

6.2—Audit team selection, p. 9
6.3—Document collection and review, p. 9
6.4—Audit plan preparation, p. 9
6.5—Preparation of checklists and supporting documents, 

p. 10
6.6—Conducting the audit, p. 10
6.7—Audit report preparation, p. 11
6.8—Audit procedure templates and forms, p. 11

CHAPTER 7—QUALITY MANAGEMENT COMMON 
ELEMENTS AND PROCESSES, p. 11

7.1—Quality management system, p. 12
7.2—Management responsibility: leadership, p. 12
7.3—Design control, p. 13
7.4—Document and data control, p. 14
7.5—Quality records, p. 14
7.6—Purchasing/management of subs and suppliers, p. 15
7.7—Process control, p. 16
7.8—Procedures, p. 16
7.9—Inspection and testing, p. 17
7.10—Control of inspection, measuring, and testing 

equipment, p. 18
7.11—Inventory control, p. 18
7.12—Human resources/training, p. 19
7.13—Control of nonconforming product, p. 21
7.14—Corrective and preventive action, p. 21
7.15—Internal audit/continual improvement, p. 21
7.16—Statistical analysis, p. 21

CHAPTER 8—AUDIT OF CONCRETE DESIGN 
PROCESSES, p. 22

8.1—Introduction and overview, p. 22
8.2—Categorization of design projects, p. 23
8.3—Design development, p. 23
8.4—Deliverables, p. 24
8.5—Construction support, p. 28
8.6—Quality assurance, p. 29

CHAPTER 9—AUDIT OF CONCRETE 
CONSTRUCTION PROCESSES, p. 29

9.1—Quality management: General, p. 30
9.2—Work methods, p. 30
9.3—Concrete mixtures, p. 30
9.4—Formwork and embedded items, p. 30
9.5—Reinforcement, p. 31
9.6—Concrete acceptance testing, p. 31
9.7—Concrete handling and placement, p. 31
9.8—Concrete flatwork finishing, p. 31
9.9—Curing, p. 33
9.10—Recordkeeping, p. 33
9.11—Statistical analysis, p. 33

CHAPTER 10—REFERENCES, p. 33
Authored documents, p. 34

APPENDIX A—SAMPLE AUDIT PROCEDURE, 
TEMPLATES, AND FORMS, p. 35

A.1—QMP 010: Audit Procedure, p. 35

A.2—QMP 010A: Audit Schedule, p. 40
A.3—QMP 010B: Audit Agenda, p. 41
A.4—QMP 010C: Audit Checklist, p. 42
A.5—QMP 010D: Audit Report, p. 43
A.6—QMP 010E: OFI Report, p. 44
A.7—Nonconformance report, p. 45

APPENDIX B—CHAPTER 7 SAMPLE AUDIT 
QUESTIONS, p. 46

B.1—Sample audit questions for 7.1, Quality management 
system, p. 46

B.2—Sample audit questions for 7.2, Management 
responsibility, p. 46

B.3—Sample audit questions for 7.3, Design control, p. 47
B.4—Sample audit questions for 7.4, Document and data 

control, p. 47
B.5—Sample audit questions for 7.5, Quality records, p. 47
B.6—Sample audit questions for 7.6, Purchasing/

management of subs and suppliers, p. 48
B.7—Sample audit questions for 7.7, Process control, p. 

49
B.8—Sample audit questions for 7.8, Procedures, p. 50
B.9—Sample audit questions for 7.9, Inspection and 

testing, p. 50
B.10—Sample audit questions for 7.10, Control of 

inspection, measuring, and testing equipment, p. 50
B.11—Sample audit questions for 7.11, Inventory control, 

p. 51
B.12—Sample audit questions for 7.12, Human resources/

training, p. 51
B.13—Sample audit questions for 7.13, Control of 

nonconforming product, p. 51
B.14—Sample audit questions for 7.14, Corrective and 

preventive action, p. 52
B.15—Sample audit questions for 7.15, Internal audit/

continual improvement, p. 52
B.16—Sample audit questions for 7.16, Statistical 

analysis, p. 52

APPENDIX C—CHAPTER 8 SAMPLE AUDIT 
QUESTIONS, p. 53

C.1—Sample audit questions for 8.3, Design development, 
p. 53

C.2—Sample audit questions for 8.3.2, Stages of design 
development, p. 53

C.3—Sample audit questions for 8.3.3, Types of reviews, 
p. 53

C.4—Sample audit questions for 8.4.2, Calculations, p. 54
C.5—Sample audit questions for 8.4.3, Drawings, p. 55
C.6—Sample audit questions for 8.4.4, Specifications, p. 56
C.7—Sample audit questions for 8.4.5, Deliverables 

turnover packages, p. 57
C.8—Sample audit questions for 8.5, Construction 

support, p. 57
C.9—Sample audit questions for 8.6, Quality assurance, 

p. 58



American Concrete Institute – Copyrighted © Material – www.concrete.org

	 GUIDE TO QUALITY MANAGEMENT AUDITING IN THE CONCRETE INDUSTRY (ACI 121.1R-16)� 3

APPENDIX D—CHAPTER 9 SAMPLE AUDIT 
QUESTIONS, p. 59

D.1—Sample audit questions for 9.1, Quality management, 
p. 59

D.2—Sample audit questions for 9.2, Work methods, p. 59
D.3—Sample audit questions for 9.3, Concrete mixtures, 

p. 60
D.4—Sample audit questions for 9.4, Formwork, p. 61
D.5—Sample audit questions for 9.5, Reinforcement, p. 62
D.6—Sample audit questions for 9.6, Concrete acceptance 

testing, p. 64
D.7—Sample audit questions for 9.7, Concrete handling 

and placement, p. 65
D.8—Sample audit questions for 9.8, Concrete flatwork 

finishing, p. 66
D.9—Sample audit questions for 9.9, Curing, p. 67
D.10—Sample audit questions for 9.10, Recordkeeping, 

p. 67
D.11—Sample audit questions for 9.11, Statistical 

analysis, p. 68

CHAPTER 1—INTRODUCTION AND SCOPE

1.1—Introduction
An effective means of determining an organization’s 

commitment to quality management is an audit, whether the 
organization is involved in design, construction, inspection, 
testing, or other operations. Before procurement, an initial 
audit can evaluate operations of a supplier or subcontractor. 
During the course of a project, an audit can verify an organi-
zation’s quality management, efficiency, and conformance to 
contract, codes, procedures, and standards. By looking closely 
into a supplier’s operations and asking key questions, a 
customer can be assured that what is presented or proposed 
in the bid, proposal, promotional literature, or quality plan 
is consistent with the supplier’s capabilities and methods in 
their normal course of business.

Furthermore, an organization can assess the effective-
ness of its own quality management system and, thereby, 
its internal performance, efficiency, and conformance by 
conducting an internal audit. The results of such an audit can 
be the basis for determination of capabilities, self-declara-
tion of conformance to a standard, and discovery of opportu-
nities for improvement.

This guide incorporates some of the principles contained 
in ISO 19011:2011, which can be used as reference should 
the auditor determine that ISO 19011 is applicable.

The level of expectations can vary depending on the needs 
of the client and what the client determines as adequate. A 
high order of performance can be determined by using the 
criteria established in ISO 9001:2008, in which case it is 
recommended that ACI 121R be used as a guide to determine 
the level of performance as it applies to the concrete industry.

The questions presented herein are intended to cover a 
broad range of issues, and some organizations may not be 
able to respond to them affirmatively. That does not neces-
sarily indicate the organization is not a good choice for the 
task, as the questions themselves are not necessarily the 

criteria for acceptance or rejection. In the absence of well-
defined criteria, as would be required by contract, code, or 
self-proclaimed conformance, there is no right or wrong 
answer, only the facts, which are to be interpreted by the 
party requesting the audit. The quality management system 
capabilities encountered can range from the simple and basic 
to the robust. The level of quality management necessary to 
perform the task is determined by the party requesting the 
audit.

1.2—Scope
This guide is intended for use in the concrete construc-

tion industry. Recommendations and practices presented are 
intended to be nonmandatory and only meant as guidance. 
This document is not intended to offer guidance in initiating 
a quality management system or to serve as a standard for 
third-party registration audits.

This guide addresses several disciplines within the 
concrete construction industry with questions specific to 
those disciplines. It begins with the principles and objectives 
of audits, followed by audit protocol, methods, techniques, 
and competency of auditors. Chapter 7 covers common 
processes of quality management typical to all industries 
with an emphasis on their application within the concrete 
construction industry. Chapters 8 and 9 cover the processes 
for design and construction. Processes are presented with 
background information, their impacts on operations, 
common pitfalls, and sample questions to prompt audit 
investigations and discussions. For someone not familiar 
with quality management considerations for a certain disci-
pline within the industry, this guide provides background 
and a starting point with some of the appropriate questions 
to ask.

The application of this guide is suited for assembling a 
list of good practices to use in an audit procedure that is 
commensurate with the size and complexity of the organi-
zation’s assigned or proposed task. Its application is also 
relevant to audits of large organizations with more complex 
systems and the resources to support them.

CHAPTER 2—DEFINITIONS
ACI provides a comprehensive list of definitions through 

an online resource, “ACI Concrete Terminology,” https://
www.concrete.org/store/productdetail.aspx?ItemID=CT16.

as-built drawings—generally considered a revised set 
of drawings provided upon completion of a project, which 
reflect changes made in the drawings during the construction 
process; responsibility for providing the drawings, the level 
of detail required, the liability for the accuracy and complete-
ness of the information provided, and the legal definition 
differ by the governing bodies of the geographic area and 
the agreement with the entity purchasing the service. Also 
known as “record drawings”.

audit—systematic, independent, and documented process 
for obtaining evidence and evaluating it objectively to deter-
mine the extent to which criteria are fulfilled.

auditee—organization (or person representing the 
process) that is being audited.

https://www.concrete.org/store/productdetail.aspx?ItemID=CT16
https://www.concrete.org/store/productdetail.aspx?ItemID=CT16
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auditor—person with the competence to conduct an 
audit; also indicates the lead auditor when an audit team is 
led by one person.

audit criteria—set of policies, documented informa-
tion, or requirements used as reference against which audit 
evidence is compared.

audit plan—description of the activities and arrange-
ments for an audit.

audit program—set of one or more audits planned for a 
specific time frame and directed toward a specific purpose.

audit scope—extent and boundaries of an audit.
back-checker—architect or engineer within the architect-

engineer organization that ensures that all corrections have 
been addressed; can be one and the same with the checker.

CADD manager—person responsible for the overall 
management of the computer-aided design and drafting 
(CADD) portion of the project.

CADD manual—manual, usually written by the CADD 
manager, that coordinates and standardizes the CADD oper-
ation and style.

checker—architect or engineer within the architect-
engineer organization who performs quality control by 
detailed examination of the calculations, specifications, and 
drawings.

compliance—adherence to laws or regulatory requirements.
conformance—adherence to standards, procedures, spec-

ifications, or work methods and instructions.
corrective action—efforts made to eliminate and prevent 

recurrence of the cause of a detected nonconformity or other 
undesirable situation.

deficiency—physical work item or condition identified 
by project personnel that is not in conformance with the 
construction documents and that has a predetermined reme-
dial action by means of existing specification, previously 
closed nonconformance report, or by an accepted repair 
procedure (also known as a “minor nonconformance”).

disposition—process of identifying a proposed correction 
for a nonconformity to bring the item into conformance with 
project requirements.

external audits—generally second- and third-party 
audits.

findings—results of the evaluation of the collected audit 
evidence against audit criteria.

first-party audits—conducted by, or on behalf of, the 
organization itself for management review and for process 
improvement and for conformance, and may form the basis 
for an organization’s self-declaration of conformity.

hold point—point in a process where it cannot proceed 
further without a specified inspection, test, or acceptance.

inspection and testing plan—list of the elements of the 
project and the required testing and inspection for each one.

internal audits—generally known as first-party audits.
lead auditor—auditor in charge of the audit team.
nonconformance—product, material, or process that 

does not meet established standards or criteria.
opportunity for improvement—documented notifi-

cation to the auditee that may be issued by the auditor 
when, by adopting an improvement to the process, the 

system is thought to have an increased ability of fulfilling 
a requirement.

placing drawings—drawings used by reinforcing steel 
installers to place reinforcing steel (refer to CRSI Manual of 
Standard Practice [CRSI 2009]).

preventive action—elimination of the cause of a potential 
nonconformity or other undesirable potential situation.

preventive action request—notification to the auditee 
issued by the auditor when a process is seen to be in danger 
of delivering a nonconforming product.

procedure—document that explains the process for 
achieving a task and typically addresses who, when, where, 
what, and why associated with the process and may contain 
one or several work methods.

quality management procedure—procedure that details 
the methodology for a particular process related to the quality 
management system (also known as “quality management 
procedures”).

quality management system—management system to 
direct and control an organization with regard to quality 
(also referred to as “quality system”).

quality manager—person responsible for the oversight 
of the quality management system to include coordination, 
quality control activities, reviews, auditing of the processes, 
and recognition of opportunities for improvement.

quality manual—document or set of documents speci-
fying the quality management system of an organization.

quality plan—document specifying which procedures 
and associated resources should be applied by whom and 
when to a specific project, product, process, or contract.

quality policy—overall intentions and direction of an 
organization related to quality as formally expressed by top 
management.

resolution—proposed or approved correction for a 
nonconformance or deficiency to bring the item into confor-
mance with project requirements.

root cause—initiating cause of either a condition or a 
casual chain of events that leads to an undesirable outcome.

second-party audits—conducted by parties having an 
interest in the organization, such as customers.

sign-off—to concur with the contents of a document by 
signature or initial and date.

supplier—entity that provides a service or a product to 
the organization; this can be internal or external to the orga-
nization, or in a contractual situation sometimes called a 
contractor or subcontractor (also referred to as “vendor”)

surveillance audits—spot or random checks to ensure 
that systems presented in previous audits or plans are in use 
and functioning adequately.

third-party audits—conducted by external, independent 
auditing organizations.

traceability—ability to follow the history, origin, appli-
cation, destination, or location of a product or components 
through documentation.

validation—process of assuring that the design meets the 
customer’s needs.

verification—assurance that all the requirements are met.
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