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Guide to a Recommended Format for the Identification of Concrete
in a Materials Property Database

Most ACI Standards and committee reports
are gathered together in the annually revised
ACl Manual of Concrete Practice. The several
volumes are arranged to group related material
together and may be purchased individually or
in sets.The AC! Manual of Concrete Practice is
also available on CD-ROM.

ACl Committees prepare standards and

reports in the general areas of materials and
properties of concrete, construction practices
and inspection, pavements and slabs, struc-
tural design and analysis, structural specifica-
tions, and special products and processes.

A complete catalog of all ACI publications is
available without charge.

American Concrete Institute
P.O. Box 9094
Farmington Hills, Ml 48333-9094

. ACI Certification Programs

The final quailty of a concrete structure depends on
qualified people to construct it. ACI certification pro-
grams identify craftsmen, technicians, and inspectors
who have demonstrated their qualifications. The follow-
ing programs are administered by ACI to fulfill the grow-
ing demand in the industry for certified workers:
Concrete Flatwork Finisher
Concrete Flatwork Technician
Concrete Field Testing Technician—Grade |
Concrete Strength Testing Technician
Concrete Laboratory Testing Technician—Grade |
Concrete Laboratory Testing Technician—Grade il
Concrete Construction Inspector-in-Training
Concrete Construction Inspector

Concrete Transportation Construction
Inspector-In-Training

Concrete Transportation Construction Inspector

This document may already contain reference to these
ACI certification programs, which can be incorporated
into project specifications or quality control procedures.
if not, suggested guide specifications are available on
request from the ACI Certification Department.

Enhancement of ACl Documents

The technical committees responsible for ACl committee
reports and standards strive to avoid ambiguities, omis-
sions, and errors in these documents. In spite of these
efforts, the users of AClI documents occasionally find
information or requirements that may be subject to more
than one interpretation or may be incomplete or incor-
rect.

To assist in the effort for accuracy and clarity, the
Technical Activities Committee solicits the help of indi-
viduals using ACI reports and standards in identifying
and eliminating problems that may be associated with
their use.

Users who have suggestions for the improvement of
ACI documents are requested to contact the ACI Engi-
neering Department in writing, with the following infor-
mation:

1. Title and number of the document containing the
problem and specific section in the document;

2. Concise description of the problem;

3. If possible, suggested revisions for mitigating the
problem,

The Institute’s Engineering Staff will review and take
appropriate action on all comments and suggestions
received. Members as well as nonmembers of the Insti-
tute are encouraged to assist in enhancing the accuracy
and usefulness of AC! documents.
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This guide is intended for use by those responsible for entering data into a CONTENTS

concrete materials property database. It is the first of a series of related
documents that present recommended formuts for use in computerization of
concrete materiuls property data for entry into databases. The guide
addresses the complex problem of distinguishing one concrete from another
by providing a logical scheme for systematically organizing and subdivid-
ing material characteristics and parameters to create a unigue concrete
identifier for use in u database. The orgunization and structure presented
in this guide provide an extensive framewaork for cross-referencing concrete
materials property and processing data and for integrating the reporting
recommendations contained in the other ACI Committee 126 guides. ACI
Committee 126 guides are consistent with the principles laid down in the
guides thar have been prepared by ASTM Committee E-49 on Computeriza-
tion of Material and Chemical Property Dara.

Keywords: concrete; concrete identifiers: database; database management;
materials property database; recommended formats.

ACI Committee Reports. Guides. Standard Practices, and Com-
mentaries are intended for guidance in planning, designing, exe-
cuting, 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 recommenda-
tions and who will accept responsibility for the application of
the material it contains. The American Concrete Institute dis-
claims any and all responsibility for the stated principles. The In-
stitute 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.

Full document details: ACI 126.1R-97
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CHAPTER 1-—SCOPE
1.1—Introduction

A concrete materials property database is a collection of
data files in which properties of concretes are organized and
stored. Each data file is unique because it only contains prop-
erties, data, and information for one particular concrete. For
example, ACI Committee 207 on Mass Concrete has devel-
oped such a collection. It contains data files for 30 concretes
used in dams located throughout the world.

Accessing the data and information in a concrete materials
property database may be difficult or impossible if the data-
base management system poses constraints or if there are in-
consistencies among data files. The need for a comprehensive
data management strategy becomes apparent each time one
of these difficulties is encountered. To efficiently report the
property data that may be available for a particular concrete,
a comprehensive set of guidelines for establishing unique
concrete identification and for presenting constituent infor-
mation, processing parameters, mechanical, thermal, physi-
cal, and other properties, and performance characteristics
should be followed.

This guide is the first of a series of related documents be-
ing prepared by ACI Committee 126. The others will provide
recommended formats for cements, aggregates, chemical ad-
mixtures, mineral admixtures, concrete processing, and con-
crete properties and performance. Figure 1.1 shows the

ACI COMMITTEE REPORT

relationships among the guides and the concrete material
identifiers. The recommended formats presented in the
guides are intended for use in the computerization of data in
a comprehensive concrete materials property database.
These guides are consistent with the principles laid down in
the guides that have been prepared by ASTM Committee
E-49, Computerization of Material and Chemical Property
Data. The organization of this guide for the identification of
concrete in a materials property database was strongly influ-
enced by ASTM E 1338 Standard Guide for the Identifica-
tion of Metals and Alloys in Computerized Material Property
Databases, and ASTM E 1309 Standard Guide for the Iden-
tification of Composite Materials in Computerized Material
Property Databases.

1.2—Objective

This document is intended to serve as a guide for estab-
lishing the unique identity of each concrete in a concrete
materials property database. Based on consensus recommen-
dations for a multilevel material description and designation
system {Westbrook and McCreight 1987), it provides for
the reporting of essential data and information necessary for
searching the database and for locating concretes with sim-
ilar compositions and characteristics (Moniz 1993). This
guide includes a classification system, guidelines for identi-
fying and designating the supplier, composition, processing
history, and mixture proportions of concrete, and recom-
mendations for reporting fresh and reference concrete prop-
erties. Although compliance with the recommended formats
is considered essential for efficient computerization of con-
crete properties, this guide is not intended to replace report-
ing requirements established in consensus standards or
contractual agreements, nor is it intended to serve as a step-
by-step manual for use in database management or in com-
puter protocol development.
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Fig. I.1—Relationships among the guides to recommended formats for concrete materials property dat/ ai.. concrete

material identifiers
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CHAPTER 2—TERMINOLOGY

2.1—Terms specific to concrete

Concrete is defined by ACI Committee 116 on Cement
and Concrete Terminology as a composite material that con-
sists essentially of a binding medium within which are em-
bedded particles or fragments of aggregate. Other concrete-
related terms used in this guide are defined in reference doc-
uments listed in Chapter 7.

: 2.2—Terms used in this guide

Terms used to describe the components of a concrete ma-
terials property database are presented in this section. The re-
lationships among the components are shown in Fig. 2.2. A
database consists of data files that are, internally, composed
of data segments and data elements.

2.2.1 Concrete materials property database—a collec-
tion of data files in which properties of concretes are orga-
nized and stored.

2.2.2 Data file—a complete concrete materials property
database entry or record that contains properties, data, and
information for one particular concrete.

2.2.3 Data segment—a category of information that is
used to subdivide and designate sets of related data elements.
Certain data segments may be used a number of times to re-
port constituent information and properties for a particular
concrete.

2.2.4 Data element—an individual piece of information
used in describing a material or in recording test results; for
example, a variable name or test parameter. Each data ele-
ment in this guide is represented by a data element number,
data element name, data element type, and data element
format. '

Certain data elements. which are included in this guide be-
cause they are essential for unique concrete identification,
are functional parts of other ACI Committee 126 guides. En-
tries for these particular data elements may be recorded at
various locations throughout a data file.

2.2.5 Data element number—a four- or six-digit num-
ber used to denote an individual data element. These num-

bers represent the entire set of information in a particular
data element. Data element numbers are considered a func-
tional part of the guide and may be used for data element
reference.

The first digit in the data element number is used as a
cross reference to other ACI Committee 126 guides. Data
element numbers that include an “X” are part of other
ACI Committee 126 guides. For example, 5XXX.XX de-
notes a data element number from the properties and per-
formance guide, 6XXX.XX denotes a data element
number from the processing guide, and X001.XX denotes
a data element number from one of the cement, aggre-
gate, chemical admixture, mineral admixture, or other
constituent guides. The two digits following the decimal
point can be used to distinguish sets of entries having the
same four-digit data element number from each other.
The assigned ranges of data element numbers are present-
ed in Table 2.2.

2.2.6 Data element name—a descriptive term or title that
designates the type of information or data to be reported in
the data element.

2.2.7 Data element type—a designation that reflects the
significance of the data element entry. All data element en-
tries are considered either essential or desirable for identifi-
cation purposes. Data elements are considered essential if
they are required to make a meaningful comparison of prop-
erty data from different sources. A comparison of data from
different sources may still be possible if essential informa-
tion is omitted, but the value of the comparison may be
greatly reduced.

2.2.8 Data element format—the presentation style used
to report information or data. Alphanumeric, floating
point, and special entry formats are specified in this guide
for use in reporting information, unit designations, numer-
ical values, and text. Details concerning the YYYYMMDD
(yvear:month:date) format are presented in Subsection
6.6.1.

Concrete Materials

Property Database | .

e o |DataFileM

Data File 1
Data Segment 1 Data Segment 2|:: e e e {oata Segment N s
~ | Data Element 1 Data Element 2 ° ' . | Data Element P
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Fig. 2.2—Relationships among components of a concrete materials property database
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Table 2.2—Data element number range
designations

ACI
Committee

Data element 126

number range| Task Group Guide subject
1000-1999 1 Cement
2000-2999 2 Aggregates
3000-3999 3 i Chemical admixtures
4000-4999 4 Mineral admixtures
5000-5999 5 g;‘r’,%fr'}f:ﬁ;"d
6000-6999 6 Processing
7000-7999 7 Material identifiers
8000-8999 8 Other solid constituents
9000-9999 9 Other liquid constituents

CHAPTER 3—SIGNIFICANCE AND USE

3.1—Significance of this guide

Concretes are often identified using names such as Mix-
ture A, Lightweight Concrete, or 3000 psi Concrete. ACI
Committee 207 on Mass Concrete used names like these to
report properties for the 30 concretes in its collection. Use of
names in this way is of limited usefulness unless sufficient
additional data and information about the constituents, mix-
ture proportions, processing history, and properties of the
_ fresh and hardened concrete are provided to establish differ-
ences among the concretes.

The recommended formats presented in this guide were
developed to address the complex problem of distinguish-
ing one concrete from another by providing a logical
scheme for systematically organizing and subdividing ma-
terial characteristics and parameters to create a unique
concrete identifier.

3.2—Uses for this guide

This guide is intended for use by those responsible for en-
tering data into a concrete materials property database or
preparing tables of concrete properties and information for
use by others. It should be of particular use to those who
might wish to share data with others, either within an orga-
nization or between organizations. When necessary, users of
this guide may expand the number of data segments or create
different data elements so that additional concrete identifica-
tion parameters can be included.

CHAPTER 4—GUIDE FOR THE IDENTIFICATION
OF CONCRETE

Guidelines for the identification of a concrete in a materi-
als property database are presented in Table 4. This guide in-
cludes seven data segments that are subdivided into separate
data elements. Each data element is represented by a data el-
ement number, data element name, data element type, and
data element format. Definitions for these terms are provided
in Section 2.2.

ACI COMMITTEE REPORT

The data element numbers shown in Table 4 represent the
entire set of information in a particular data element and are
considered a functional part of this guide. Data elements rep-
resented by data element numbers less than 7000 or equal to
or greater than 8000 are included in this guide for complete-
ness even though they are defined in other ACI Committee
126 guides.

CHAPTER 5—DATA SEGMENTS
5.1—Introduction
The seven data segments presented in Table 4 represent

categories of information that are necessary for the identifi-
cation of a concrete. Each data segment is identified and de-
fined in the following section.

5.2—Data segment definitions
5.2.1 Concrete designation—The concrete designation

data segment is used to report identifiers for each concrete in
a concrete materials property database. These identifiers are
based on a multilevel classification system that uses estab-
lished terms and designations to categorize the concrete.
This data segment is represented by eight data elements.

5.2.2 Concrete supplier—The concrete supplier data seg-
ment 1s used to report the origin of the concrete. This data
segment is represented by four data elements that are part of
the processing guide.

5.2.3 Constituent designation—The constituent designa-
tion data segment is used to identify a constituent in a con-
crete mixture. This data segment, which is repeated for each
constituent used in the concrete, is represented by ten data el-
ements that are defined in the cement, aggregate, chemical
admixture, mineral admixture, other solid constituent, and
other liquid constituent guides. Recommended formats for
reporting data about the constituents used in the concrete are
provided in these guides.

5.2.4 Concrete mixture proportions—The concrete mix-
ture proportions data segment is used to report the amount of
each constituent in a given volume of concrete. This data
segment is represented by four data elements that are part of
the processing guide. Because this data segment is used re-
peatedly, entries in this data segment should be consistent
with corresponding entries in the constituent designation
data segment.

5.2.5 Concrete processing—The concrete processing
data segment is used to report information related to batch-
ing, mixing, transporting, placing, consolidating, finishing,
and curing of concrete. This data segment is represented by
eight data elements that are part of the processing guide.

5.2.6 Fresh concrete property—The fresh concrete prop-
erty data segment is used to report various properties of
freshly mixed concrete. These properties may be obtained
from a test conducted on the fresh concrete or determined by
calculation from the mixture proportions or related informa-
tion such as the water-cement ratio, water-cementitious ma-
terial ratio, or cement factor. This data segment, which is
used repeatedly for each fresh concrete property, is repre-
sented by nine data elements that are part of the properties
and performance guide.

5.2.7 Reference property—The reicrence prQIQHtments

segment is used to report any concrete propertyhatiswoend
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Table 4—Guide for the identification of concrete in a materials property database

Data Elements for CONCRETE DESIGNATION Data Segment’

Numbert Name Type# Format

7001 Material class Essential Alphanumeric string
7002 Binder type Essential Alphanumeric string
7003 Concrete category Essential Alphanumeric string
7004 Concrete group Desirable Alphanumeric string .
7005 Processing group Desirable Alphanumeric string
7006 Concrete identification number Desirable Alphanumeric string
7007 Common name Essential Alphanumeric string
7008 Concrete designation notes Desirable Alphanumeric string

Data Elements for CONCRETE SUPPLIER Data Segment’

Number? Name Type* Format

6XXX Concrete supplier name Essential Alphanumeric string
6XXX Concrete supplier address Essential Alphanumeric string
6XXX Concrete supplier plant location Desirable Alphanumeric string
BXXX Concrete suppiers identification number Desirable Alphanumeric string

Data Elements for CONSTITUENT DESIGNATION Data Segment’

Number? Name Type* Format

X001.XX Constituent class Essential Alphanumeric string
X002.XX Constituent common name Essential Alphanumeric string
X003.XX Constituent producer name Essential Alphanumeric string
X004.XX Constituent producer plant location Essential Alphanumeric string
X005.XX Constituent producer’s identification number Essential Alphanumeric string
X006.XX Constituent standards organization Desirable Alphanumeric string
X007.XX Constituent specification number Desirable Alphanumeric string
X008.XX Constituent specification version Desirable Alphanumeric string
X009.XX Constituent specification designation Desirable Alphanumeric string
X010.XX | Constituent notes i Desirable Alphanumeric string

Data Elements for CONCRETE MIXTURE PROPORTIONS Data Segment’

Numbert Name ' Tybe:t Format

BXXX.XX | Constituent quantity per unit volume of concrete Essential Floating point

Constituent quantity per unit volume : iy ot
BXXL XX (customary units designation) Essential Alphanumeric string

Constituent quantity per unit volume - . .
BXXX. XX (St units designation) Essential Alphanumeric string
BXXX.XX | Customary to Sl units conversion factor Essential Floating point

* Repeat the data elements in this data segment for each constituent in the concrete mixture
1 Data element numbers represent entire set of information in a particular data element and are considered a functional part of the guide.
1 All data elements are considered desirable. Essential data elements are important for unique identification. D oc u m e nts
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