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A REVIEW AND ASSESSMENT OF MATERIALS PROPERTY DATABASES
WITH PARTICULAR REFERENCE TO CONCRETE MATERIAL SYSTEMS

M. F. Marchbanks
Oak Ridge National Laboratory

ABSTRACT

This review and assessment of materials property
databases is part of the Structural Aging (SAG) Program in
preparation for the development of a centralized collection
of structural materials properties at the Oak Ridge National
Laboratory (ORNL). The objective of the Structural Aging
Program is to provide the USNRC with structural safety
issues and acceptance criteria for use in Nuclear Power
Plant (NPP) continued service evaluations. This review and
assessment will form the basis for development of the Strue-
tural Materials Information Center (SMIC). . The SMIC will be
utilized to assist in the prediction of potential long-term
deterioration of critical safety-related  structures in
NPPs, and to establish limits on hostile environmental expo-

_sure for these structures. The SMIC will be composed of an

electronic database, the Structural Materials Database
(SMDB), and a handbook, the Structural Materials Handbook
(SMHB). Two concerns were addressed: (1) making the best
choice of software on the basis of economics and ease of
use, and (2) finding or developing data applicable to the
needs of the SMIC. The initial focus centered on electronic
and hardcopy databases containing concrete materials prop-
erty data describing the effects of enviromments typical of
Light Water Reactors (LWRs).

This study produced some references that report on the
properties of concrete under nuclear power plant conditions.
These references will provide some basic information for the
SMIC on the properties - of concrete exposed to LWR
conditions. However, the information obtained generally
supports the conclusion reached elsewhere, that the data on
the aging of concrete materials are very limited. The
search for applicable data will continue, and will be
supplemented by the appropriate tests, under the direction
of the SAG Program. IBM PC computers and compatibles are
recommended for the system hardware, and the ASM
International materials database program MatDB is the
recommended software. A brief description of recommended
technical approaches for the SMIC is presented, including
the contacts and options that should be maintained to
promote the development of a professional and useful



database system that will have wide acceptance among
materials engineers.

1. INTRODUCTION

This review and assessment of materials property databases is
being conducted as a part of the United States Nuclear Regulatory Com-
mission (USNRC) Structural Aging (SAG) Program. The overall objective
of the SAG Program is to provide the USNRC with structural safety issues
and acceptance criteria, as well as their bases, for use in Nuclear
Power Plant (NPP) continued service evaluations.D-1* A vital component
of this program is the development of a centralized collection of
materials property data into a Structural Materials Information Center
(SMIC) at the Oak Ridge National Laboratory (ORNL). The results of this
review and assessment will form the basis for development of the SMIC.
It will be utilized to assist in the prediction of potential long-term
deterioration of critical safety-related structures in NPPs, and to
establish limits on hostile environmental exposure for these structures.
The SMIC will be composed of an electronic database, the Structural
Materials Database (SMDB), and a handbook, the Structural Materials
Handbook (SMHB). The SMDB and SMHB will be developed congruently, with
the electronic database serving as the information source upon which the
handbook is built. The SMDB will consider the needsP.-12.D.23 of the
typical user of materials properties databases, with a focus on the
specific needs of USNRC license reviewers and licensees relative to
continued service assessments of nuclear power plants.

The use of certain terms in a discussion of databases can have dif-
ferent meanings to different readers, so an explanation of the terms
used in this report should be given at the outset:

1. A database source is considered to refer to the Ainformation
contained in either a computer file or as hardcopy. such as a hand-
book.

2. A database file is the database source formatted and transferred to
an electronic file for use in a database.

3. A "Database Management System" is the computer software that
accesses and manages the database file.

‘References are characterized as either document or source
references. The document references are preceeded by a D and the source
references by a S.



4, A database refers generically to the combined system of database
file and database management system, whether the Structural Mate-
rials Database or some other database.



2. SUMMARY

2.1 Rurpose

Several different approaches are possible in the provision of a

database for concrete materials properties.” Two concerns are apparent:
(1) making the best choice of software on the basis of economics and
ease of use and (2) finding or developing data applicable to the needs
of the Structural Materials Information Center. The purpose of this
study is to identify the software and, if possible, existing database
sources (electronic or hardcopy) that will best address these concerns.

2.2 Scope

The search for existing materials property databases emphasized
those developed for cementitious material systems, whether currently in
electronic or hardcopy form. Of particular interest was the location of
databases that contained concrete materials property data describing the
effects of enviromments typical of Light Water Reactors (LWRs).

The evaluation of database management systems (DEMSs) emphasized a
study of the potential for application in the Structural Materials
Information Center (SMIC), rather than a full-blown benchmark evaluation
of DBMSs such as has been performed elsewhere.P-2 It examined the hard-
ware and software options, and surveyed the field for available DEMSs.
An important requirement for the DBMS chosen for use by the SMIC,
whether purely a DIMBS or contained in an existing database, is that it
must have the facility for easily adding information collected or gen-
erated by the SAG Program.

Bibliographic databases, while mumerous and potentially useful for
the location of numerical information, were not reviewed, except in cer-
tain specific cases. The emphasis was rather on databases that might
contain the numerical information of interest to the SAG program, or
that might use software that could be utilized in the Structural Mate-
rials Database.

2.2.1 Database Management System

2.2.1.1 Database Management System Hardware Types. The choice of
hardware for a database system intended for use by a large mmber of
users distributed over several user sites has to be a compromise of
needs. This comes about because of the diverse types and brands of sys-
tems in use. For this study, the types of hardware available were

*Although the database is being established for all structural
materials in nuclear power plants that may be subjected to environmental
stressors or aging factors, the emphasis of this report is on concrete
material systems.



broken down into three main systems: (1) mainframes, (2) Apple com-
puters, and (3) personal computers. Other systems, such as "work sta-
tions,"” could be considered, but the three chosen were considered to
best represent the equipment currently in use by most potential users of
the Structural Materials Database.

There are a great many mainframe systems currently offering
database operations. Mainframes offer the advantage of speed, versa-
tility and large capacity. The disadvantages include the expense of
line charges and the instability often encountered with large computer
systems. An important consideration with respect to the Structural
Materials Database is the software packages offered on mainframes.

Apple computers and IBM or IBM compatible personal computers are
both common in the engineering workplace. An ideal situation would ex-
ist if there were complete compatibility between the two. This is not
the case, but efforts toward compatibility are being made. There are
both hardware and software approachesD-24 that enable Apple computers to
run DOS based applications. Experience in the use of these conversion
tools at ORNL has been limited. Some report that the conversion soft-
ware does enable Personal Computer (PC) programs to be run on Apple com-
puters, but the execution time is extremely slow. Others have found
that the speed is acceptable, about that of the IBM PC XT. Apple
computers should work as well as IEM or IBM compatible personal comput-
ers when functioning as a terminal emulator for comnection to main-
frames.

The main emphasis of this review and assessment was software for
equipment compatible with the IEM Personal Computer family (PCs). the
hardware of choice for the USNRC and many of the potential users of the
Structural Materials Database.

2.2.1.2 Database Management System Software Classification. Soft-
ware was divided into three categories: (1) Standard, or existing
software that can be used essentially as-is, (2) Customized Standard,
which is existing software that can be easily modified to fit specific
needs, and (3) Customized, which pertains to software developed "from
scratch," using a database management system (either commercial or
developed in-house), a high level language to drive the system, and per-
haps a windows program to enhance usability.

The most cost effective and convenient approach to development of
the Structural Materials Database would be to locate an existing
database that would meet the specific needs of the SAG Program. This
survey was conducted with the location of such a "standard" software as
a primary goal.

The location of a standard database was most desired. However, the
probability of finding one that would meet specific needs was not



considered to be large. Therefore, the second preference was to locate
a database, preferably one designed for concrete materials, which could
be easily modified to make a customized standard database.

The third and least desirable approach was the development of a
database using a high level language such as C, BASIC, or FORIRAN,
either alone or in conjunction with a commercial database management
system program, and applications programs for windows and spreadsheets.
This approach would be the most time consuming and costly, but would
also provide a custom built system tailored to the SAG Program
specifications.



3. REVIEW RESULTS AND ASSESSMENT

The results of the review and assessment of several database
management systems and database systems follow. In most cases, the de-
scriptions and conclusions are based solely on the information provided
by vendor product descriptions, and reviews in technical journals and
discussions with other users. Actual experience with databases and
database management systems was limited by resource constraints to only
a few products. The paragraphs discussing each system are prefaced by
the headings "Description -", and "Considerations for Structural Mate-
rials Information Center (SMIC) Use - ," indicating the nature of the
remarks.

Many database management systems (DBMSs) have been developed by
both commercial, private, and govermment concerns. The commercial
offerings alone nmumber more than 100 different systems.D.-19 It is far
beyond the scope of the Structural Materials Information Center activity
to make an exhaustive review of this vast area, so this report is lim-
ited to a relatively few DBMSs known to be used in the field of mate-
rials properties documentation. The DBMSs of today are usually
described as either a third-generation language, which is characterized
by a procedural command language, or fourth-generation language, in
which the program implements the structured query language and writes
the procedures for accomplishing requested tasks.

The findings of the database management system (DBMS) software
review are summarized in Table 1. The three columns headed "Type of
Software® refer to the categories given in the above section, “DEMS
Software Classification.” The cost figures given in the table and below
should be considered guidelines only, and could vary significantly
depending on the options selected. In addition, the costs given do not
attempt to include development activities, which would depend on the
amount of programming necessary, and may involve other costs such as
licensing fees for windowing or other applications software.

3.1.1 Mainframe Database Management Systems

Mainframe applications for the Structural Materials Information
Center were considered because of their power and versatility, and
because of their present or potential availability on ORNL computer
systems.

3.1.1.1 INGRES. Description - INGRES is a relational database
management system produced by Relational Technology, Inc., in Alameda,
California. It includes many individual subsystems to help users to
enter, query, update, and analyze data. Output from inquiries is pro-
vided as reports, graphs, forms, or unformatted display of data. Its



assets include: full implementation of structured query language,
inclusion of host language interface for C language, easy browsing, and
complete, accessible documentation.D-20

Considerations for Structural Materials Information Center (SMIC)
Use - INGRES is a good candidate for use in the SMIC. This is espe-
cially true if the Structural Materials Database is installed in the WIN
system (discussed in Section 3.2.1.1.1), since INGRES is already
resident there.

Cost: Since INGRES is already on the WIN system, no purchase would
be necessary. However, considerable development costs would be required
to prepare a system formatted for SMIC use. This would be the case for
all mainframe database management systems.

3.1.1.2 SPIRES. Description - SPIRESP-18 is a general purpose
datsbase management system developed at Stanford University and sup-
ported by a consortium of users. It runs on more than 30 installations.
Major contributions to the system design were made by Lawrence Berkeley
Laboratories and Sci-Tech Knowledge Systems, Inc. It has capabilities
for mmeric and textual data, can handle large numbers of simultaneous
users, is flexible and expandable, and has a history of support for
innovative applications. It is considered a fourth-generation language
database management system with full data management capabilities
including schema definition and control, report generation, full-screen
form design, online documentation, etc. It does not provide graphical
output or computational capabilities.

Considerations for Structural Materials Information Center (SMIC)
Use - SPIRES has been used in other materials properties databasesP-18
because of its many features, but would have to be used in conjunction
with other software in order to provide graphics. In addition, it has
been found to lack portability,S-5 an important feature in system
networking, which may be a consideration in the development of a system
for the SMIC. Other databases builders have opted for a commercial
system in order to circumvent this problem. It would be advisable for
the SMIC to follow the same route, even if the PC approach is initially
selected, in order to keep the option for networking open.

Cost: There is a one-time (organizational) license fee of $1,000
to join the consortium, and an annual fee of $7,500 to remain on the
consortium.

3.1.1.3 MESSENGER. MESSENGERP-18 is a highly efficient biblio-
graphic database management system designed to handle extremely large
numbers of records. It is a proprietary software developed by the
American Chemical Society for use on the STM International system, and
is not available for purchase or leasing.



3.1.1.4 QORACIE. Description - ORACLE is a fourth-generation
language relational database management system from the Oracle
Corporation that dis operable on a wide variety of mainframes,
minicomputers and PCs. The term "high end" refersP-20 to the corporate
mainframe/minicomputer roots of the program. ORACLE has the advantage
of being completely compatible with IBM's mainframe structured query
language/DS and DB2 systems. Structured query language statements are
processed and executed through a shell. The ORACLE data dictionary
maintains the entire database and offers information on every aspect of
the database: tables, users, indexes, data spaces, and access
privileges.

Considerations for Structural Materials Information Center (SMIC)
Use - Several major database builders, including <the National
Aeronautics and Space Administration, the MPD Network, and the National
Institute of Standards and Technology (NIST), formerly the National
Bureau of Standards (NBS), have selected ORACLE. If the route of
developing a Customized database on a mainframe network is chosen by the
Sag Program, this would be a consideration.

Cost: The lease charge for the software is $150,000 per year.

3.1.2 PEC Database Management Systems

3.1.2.1 ORACLE. Description - As mentioned above, ORACIE is
available in both mainframe and PC versions. Like the mainframe ver-
sion, the PC version has the advantage of being completely compatible
with IBEM's mainframe structured query language/DS and DB2 systems. It
is "robust and full-featured, includes full structured query language
implementation ... (contains a) spreadsheet, report generator, LAN sup-
port system, C language enviromment, (and is) very powerful."D.20

Considerations for Structural Materials Information Center (SMIC)
Use - It should be noted that all high end database management system
products, by virtue of their mainframe roots, retain a "mainframe mind-
set." This means that importing data from other PC programs may involve
lengthy preparations such as data format alterations and program
writing. Knowledge of the great power afforded by ORACLE should be tem-
pered with the fact that the program has been rated "needlessly diffi-
cult to learn and use."™-20 In addition, the documentation is con-
sidered hard to read and use, and there are expensive hardware
requirements. Some of these drawbacks would be overcome for the user by
the incorporation of a SMIC-supplied, user friendly driver program,
whether the final application is PC, mainframe, or both.

Cost: $1,295 for the basic system, software and hardware require-
ments would increase the cost for some users (PS/2, AT, Compaq 386 or
compatibles; 640K RAM plus 896K extended memory, hard disk with 7.5 Mb
free to hold the program.) '
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3.1.2.2 ]INGRES. Description - Essentially the same characteris-
tics as for the mainframe version, described above D.20

Considerations for Structural Materials Information Center (SMIC)
Use - INGRES is a fourth-generation language that crosses the
mainframe/PC boundary in a smooth fashion that offers easy accessibility
to powerful database creation, query and reporting. If the structural
materials database were to be installed on the WIN system using the
mainframe version of INGRES, the use of INGRES at the PC level would
assure ease of file downloading.

Cost: $950 for the basic system, $500 for the fourth-generation
language package, and $400 for the host language (C) interface.

3.1.2.3 dBase. Description - Like most of the other PC database
management systems (DBMSs), dBase has experienced several updates to
keep competitive in the market. It is by far the best selling DEMS, but
until recently its features have lagged behind those of other
brands.D-20 However, with the recent release of dBase IV, dBase has
moved into the fourth-generation language category, while retaining com-
patibility with files created on earlier versions.

Considerations for Structural Materials Information Center (SMIC)
Use - Most database management systems are moving closer to the needs
and desires of the user. dBase IV is an example of this, and because of
the large mumber of engineers already familiar with the program, that
would be an important plus for users of the Structural Materials
Database. The "Developer's Edition" of dBase IV allows developers to
build royalty-free compiled dBase applications for distribution to
users, and an add-on graphics program is available.

Cost: $795 for the basic dBase IV system, $1,200 for the Devel-
opers Edition of dBase IV, $375 for the add-on graph package (Chart
Master Version 6.21).

3.1.2.4 Rbage. Description - Rbase for DOS, Version 2.0 is
described as the "closest to being all things to all people."D-20 It
provides features needed by developers of extensive applications. but
also makes interactive use easy for the user.

Considerations for Structural Materials Information Center (SMIC)
Use - Rbase was the database management system of choice for Phase I of
DATAX, which is described below. It provides good graphics support
through an add-on program, and complied applications programs can be
developed for distribution to users.

Cost: §795 for the basic system, $250 for Rbase for DOS Run Time,
an application development package (limited to 5 copies), $895 for Rbase
Complier, an application development package with unlimited copying,
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$595 for Program Interface, to interface Rbase with any of several high-
level languages, $295 for DbGraphics, a graphics package.

3.1.2.5 MetSel2 and MatDB. See the discussions below under "PC-
Based Materials Databases."

3.2 Database Reviews

In the course of this review, requests for information were sent to
a mumber of potential information sources worldwide. It was not always
possible to determine from the responses whether their systems were
housed in a mainframe or PC, or were hardcopy systems only. In general,
for the classification used below, if no mention of computer application
was made, a hardcopy database was assumed. If computers were indicated
but not specified as mainframe or PC, a mainframe system was assumed.

3.2.1 Computerized DBs

3.2.1.1 Mainframe materdals databases. A brief review of main-
frame DB systems was made for two reasons: (1) they offer features that
may be helpful in the development of a structural materials database,
whether mainframe or PC and (2) they offer certain advantages that may
indicate adoption of a mainframe system over a PC system.

There are many commercial databases which provide valuable
assistance to the materials engineering community in the form of
bibliographies and overviews of trade names, suppliers, services,
standards and properties. Most of these "general purpose" databases do
not provide the database management system format or materials
information necessary for the storing and retrieval of numerical data
for materials research and development applications. Such databases
include MATUS,D-3 TIS,D-9 SIN International,D-16 METADEX,P-15 CAN/SND,D-17
SAE,D-21 and IHS.D-22 Although these databases may provide valuable
references for the location of needed materials information, they
provide little guidance in the development of a nmumerical database.

In addition to the general purpose databases, there are in
existence databases which more readily lend themselves to materials
properties storage, analysis, and retrieval. The few numerical
databases for materials (e.g., METALS DATAFILEP-15 and MetSel2P-26) are
generally limited in content to metals and alloys. It is possible,
however, that information on concrete and cementitious materials, as
well as other structural materials, may be added to and effectively
handled by some of these databases. The specific databases found to be
of potential interest to the Structural Materials Information Center are
summarized in Table 2. A detailed analysis follows.
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3.2.1.1.1 Waste Information Network (WIN)

Description - WIN is a national communications network developed
for the Department of Energy under the Hazardous Waste Remedial Actions
Program (HAZWRAP). It functions as an information tool that provides
databases, electronic mail, bulletin boards, and file transfer, and also
has the facility for some data analysis. WIN is not a database
management system or database per se, but is a network server. The
database would have to be developed.

Considerations for Structural Materials Information Center (SMIC)
Use - Although many of the programs in WIN are specially designed for -
HAZWRAP, it has many operational capabilities of generic technical use.
This has enabled WIN to make a recent expansion in scope to include many
other engineering applications. A database specific to the SMIC needs
could be provided for the WIN system, and would have access to the power
of the WIN system. If the decision is made to place the Structural
Materials Database on a mainframe with dial-up access, the WIN system
would be a good candidate.

Cost: $1,000 per year for each user station.

3.2.1.1.2 Safety Apalysis Computerized Reactor Data (SACRD)

Description - The SACRDP-13 is a currently inactive, computerized
database designed to provide a central collection of evaluated data for
use in fast reactor safety computer codes. Its scope encompasses
information related to liquid-metal fast breeder reactors, especially at
extreme conditions where experimental data are sparse. The SACRD format
provides data evaluation abstracts, tabular data, graphical
representat:.ons and equations, all accessible through remote terminals.
JOSHUA,D-14 a database management system developed at Savannah River
Laboratories for the DCE, was used to maintain the SACRD on a mainframe
computer located at the Oak Ridge National Laboratory.

Considerations for Structural Materials Information Center (SMIC)
Use - The reactivation and maintenance of the SACRD system for the
Structural Materials Database (SMDB) would require a support level of
two to three Full Time Equivalents per year. In addition, the current
JOSHUA version would have to be replaced because the compiler on which
it is based is being discontinued at the end of FY 1989. A new version
is available, but distribution is limited by the Applied Technology
label, which restricts access to U. S. citizens. The cognizant
engineerS-! for the former SACRD program recommended that a commercial
database management system that is available for both mainframes and ECs
would be a better choice for the SMDB.

There was an appreciable amount of concrete materials properties
scheduled for inclusion in the SACRD database when the program was
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terminated in 1982. However, much of the information is specified as
Applied Technology, and special arrangements will have to be made with
DCE to use the information in an "open" database such as the Structural
Materials Information Center.

3.2.1.1.3 National Materials Property Data Network (MED Network)

Description - The MPD NetworkP:-7 (MPD) was incorporated in 1984 to
function as a not-for-profit organization providing U.S. engineers and
scientists with materials properties and performance data. It is an
ongoing effort promoting the development and linking of worldwide high
quality databases. It incorporates developments from other systems such
as TIS,D-9 and when developed will include the following features: (1)
on-line access to multiple sources of information, (2) distributed
sources, (3) evaluated data, and (4) a "Metadata" system (a nomenclature
translator for accessing materials and properties in various systems).
In addition, the MED Network Newsletter is a valuable source of
information on other materials databases being developed worldwide,
whether directly connected with the MPD Network or not. Funding for the
activity comes from a variety of public and private sponsors.

An on-line pilot MPD Network was developed at Stanford University
to run on an IBM 3084 under STS at Stanford's Information Technology
Services. The pilot system is based on the Materials Information for
Science and Technology (MIST)P-10 networking technology developed
jointly by the National Institute of Standards and Technology and the
Departmend of Energy. The database management system used for the
prototype system is SPIRES,D-18 a general purpose database management
system developed and supported by Stanford University. MESSENGERP-18 is
being used in the production system now being built. Because both
SPIRES and MESSENGER are relatively difficult to transfer, the MPD
Network has chosen ORACLE, a commercial database management system, for
future development work.

Considerations for Structural Materials Information Center (SMIC)
Use - The MPD Network is still considered an experimental project, and
as such does not offer a system of immediate use to the SAG Program.
However, extensive development has been done on their existing pilot
network, and this activity should be monitored for possible future
application. Sponsors for the MPD Network are solicited from govermment
and industry. They direct input of ideas into the project, have
immediate access to the pilot network, receive cost benefits when the
system reaches production, and receive a regular flow of information on
worldwide materials data activities.

Cost: The cost to each sponsor is nominally $10,000 per year
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3.2.1.1.4 Radiation Shielding Information Center (RSIC)

Description - The RSIC at ORNL is a computer bibliographic library
concerned more with muclear properties than physical or mechanical prop-
erties. It contains some references on concrete, and searches can be
made by concrete type. Printouts can be made with or without abstracts.
On-line services are not provided.

Considerations for Structural Materials Information Center (SMIC)
Use - The database management system used by RSIC is not applicable to
the needs of the Structural Materials Database. However, some of the
references in the RSIC may contain concrete properties, and a printout
of the RSIC files would be useful in the search for information for
input to the SMIC.

3.2.1.1.5 Construction Engineering Research Laboratory (CERL)

Description - CERL is developing a database for the evaluation of
cracks in concrete.S:3 The CERL database will not contain mechanical
properties, but rather a set of rules for evaluating cracking and
spalling. The database generates an index mumber that gives a measure
of the remaining life of the concrete structure in question, and
produces suggestions on repair techniques. The application is for
gravity structures only, not reinforced concrete.

Considerations for Structural Materials Information Center ( SMIC)
Use - Although the CERL database does not contain mechanical properties
for input to the SMIC, the rationale used in rule development could be
of use in the development of methodologies for other areas of the SAG
Program.

Cost: Not determined.

3.2.1.1.6 Metals and Ceramic Information Center (MCIC)

Description - The MCIC is an information analysis center operated
by Battelle's Columbus Laboratories for the DOD. It is located on a
DOD-owned ‘UNIVAC cluster and runs on machine language, rather than a
database management system software. The MCIC is part of the DOD
Information Analysis Center complex, managed and funded by the Defense
Logistics Agency and the Defense Technical Information Center. On-line
access is provided through the Defense Research, Development, Test, and
Evaluation On-Line System. The system provides strictly bibliographic
information, not nmumerical data or graphics output.

Considerations for Structural Materials Information Center (SMIC)
Use - The MCIC software is a highly specialized system, and does not
offer any software useful to the SMIC. Although it does not provide
numerical information, it is possible that some of the 12 documents
containing concrete information may have some useful data.

‘e
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Cost: Not applicable.

3.2.1.1.7 Mechanical Properties Data Center (MPDC)

Description - Like the MCIC, the MPDC is an information analysis
center operated by Battelle's Columbus Laboratories for the DOD. It was
formerly a separate on-line numeric database, but has been absorbed into
the MCIC, and now provides only bibliographic information. However,
there are notations in the MPDC records to indicate the references that
contain mmerical information. The materials covered are primarily those
used in aerospace and defense projects, including metals, ceramics and
composites.

Considerations for Structural Materials Information Center (SMIC)
Use - Since the MPDC has been absorbed into the MCIC, the conclusions on
its usefulness for SMIC applications are the same. '

Cost: Not applicable.

3.2.1.1.8 ILS. Coast Guard Databage (MARTUF)

Description - MARTUF is a new database being built for the U. S.
Coast Guard and the Ship Structures Committee on the toughness of steels
for marine applications. It will be incorporated as a Materials Prop-
erty Data Network database. Its database management system format pro-
vides searchable fields for test sample compositions, fabrication
details, weld procedure documentation, filler alloy composition, post-
weld treatments, test conditions and test results.

Considerations for Structural Materials Information Center (SMIC)
Use - Although the MARTUF database content would probably have no direct
application in the SMIC, it contains a significant database management
system format feature with possible application. It will be unique
among materials databases in the completeness of the characterization of
test samples. Among the most difficult and frustrating aspects of using
data from the literature is the lack of documentation of the test mate-
rial, with the result that source-to-source comparisons are difficult.
This source-to-source comparison of test information will be of primary
importance in the development of SAG Program methodologies. Thus the
MARTUF database may provide format characteristics of use to the SMIC.

Cost: Not yet determined.
3.2.1.1.9 European Materials Information Services Networls (EMISN)
Description - The EMISNP-17 is an effort by the Commission of

European Communities to integrate existing materials information
services in Europe. A pilot network has been organized, containing
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eleven databanks in five different countries. The subjects covered
include chemical interactions, processing descriptions, and mechanical
and physical properties of materials.

Considerations for Structural Materials Information Center ( SMIC)
Use - Concrete materials are not presently included in the European
database, but they may be added in the future. For this reason,
developments in this activity should be monitored. Some of the
databases covered may use software that could be of use to the SMIC.
However, it would probably be more productive to pursue domestic
software before expending the effort to look into foreign sources.

Cost: Not applicable.

3.2.1.1.10 Institut fiir Massivbau und Baustofftechnologie

Description - The Institut fiir Massivbau und Baustofftechnologie
(Universitit Karlsruhe)S-6 has developed a database on the creep and
shrinkage of concrete. This data bank is part of a joint database of
the American Concrete Institute (ACI) and the Comité Euro-International
.du Béton (CEB), now under preparation. This database will be used to
optimize creep and shrinkage prediction models.

Considerations for Structural Materials Information Center ( SMIC)
Use - Creep and shrinkage are important properties for lifetime
assessments of concrete. This contact will be pursued for possible
input to the SMIC. (The ACI contact is Dr. L. Pamula, TAMS, The Tams
Building, 655 Third Avenue, New York, N. Y. 10017.)

Cost: Not determined.

3.2.1.1.11 University of Tokyo

- Description - Dr. Shuichi IwataS:? of the The University of Tokyo
knows of many small database projects in Japan which contain’ small
amounts of information on concrete materials, but there is no database
specifically devoted to concrete. A large amount of work would be
needed to prepare such a database from the large number of general
databases.

Considerations for Structural Materials Information Center (SMIC)
Use - Dr. Iwata is also interested in the extension of operating life
of power plants, and is engaged in the organization of an activity on
the subject in Japan. He has promised to search further for Japanese
data that will be of use to the SMIC.

Cost: Not applicable.

«

)
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3.2.1.1.12 Plastics Industry Databases (PID)

Description - Plastic engineering materials are proliferating at a
phenomenal rate, and so are the databases being constructed to keep
track of them.D-43 A few were chosen to be mentioned here as a repre-
sentation of their capabilities and potential application to the Struc-
tural Materials Information Center.

General Electric has built a module for the Engineering Design
Database that supplies graphical and textual representations of physical
and mechanical properties. The software is capable of interpolating or
extracting the data, and comparison displays can be obtained. DuPont
has an on-line database called Polyfacts which is similar in operation
and features to the General Electric database. Plaspec is an on-line
database operated by Plastics Technology magazine. Plastivision pro-
vides physical properties and features of plastics as a Compuserve/Borg-
Warner database.

Considerations for Structural Materials Information Center (SMIC)
Use - These databases may provide some assistance to building the
Structural Materials Database, and will be considered a backup source of
potential information.

Cost: Not determined.

3.2.1.1.13 Electric Power Research Institute (EPRI) Databases

The EPRID-44 has organized several databases which contain materials
properties of interest to the nuclear power industry. The databases in-
clude: EDEAC - EPRI Database for Envirommentally-Assisted Cracking;
MATSURV - Materials Surveillance, Nuclear Reactor Pressure Vessel Steel;
Irradiated Nuclear Pressure Vessel Steel; Metal Properties Council/
Pressure Vessel Reactor Committee Fracture Toughness:; Atomic Industrial
Forum/Metal Properties Council Structural Steel; and Atcmic Industrial
Forum/Metal Properties Council Bolting. The applications include mate-
rials screening and selection, materials development and improvement,
modeling of materials behavior, failure analysis and remedy development,
design criteria establishment, and prediction of component life.

Considerations for Structural Materials Information Center (SMIC)
Use - EPRI has learned valuable lessons in developing these databases.
Although the databases they have developed do not relate directly to
concrete materials, the experience gained may be of value to the
developmen