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July 2000 
 
 

Identification of the Need 
 
Modeling and simulation are valuable tools in assessing the safety, performance, and 
reliability of many simple and complex systems. In many cases the results of these 
analyses are supported, or supplemented, by physical tests. A growing number of such 
analyses are performed without the benefit of testing, due to increasing testing costs, but 
also because no tests are possible, e.g. space probe entry to other planets, earthquake 
response of civil structures, nuclear power plant containment postulated accidents, and 
exposure of nuclear weapons to postulated accidents. 
 
There is a need to assess the accuracy of computational results, both when physical tests 
exist and without tests. However, there are no recognized guidelines in computational 
solid mechanics that analysts, code developers, and decision makers can follow to make 
an appropriate assessment of accuracy. 
 
It is therefore proposed that ASME establish a standards committee with the following 
charter: 

To develop standards for assessing the credibility of modeling and 
simulation in computational solid mechanics. 

 
The lack of guidelines, for computational fluid dynamics, changed recently when the 
American Institute of Aeronautics and Astronautics (AIAA) published its: 
 

“Guide for the Verification and Validation of Computational Fluid 
Dynamics Simulations,” (AIAA G-077-1998) 

 
This document presents guidelines for assessing the credibility of modeling and 
simulation in computational fluid dynamics. It represents the first, and very significant, 
step in the AIAA ANSI approved process of developing a standard that progresses from 
guidelines, to recommended practices, and then a standard. 
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Perhaps the most demonstrable need for guidelines in verification and validation for 
computational mechanics is the extensive effort currently underway by the US 
Department of Energy: 
 

“The Department of Energy’s (DOE’s) Accelerated Strategic Computing 
Initiative (ASCI) is designed to develop high performance computational 
tools and models to help manage the safety and reliability of the enduring 
nuclear stockpile. An important element of the high consequence 
modeling and simulation (M&S) is a sound and viable verification and 
validation (V&V) program – one that will substantively increase the 
credible predictive content of M&S for Science Based Stockpile 
Stewardship while remaining within the constraints of available funding.1” 

 

Why is a Standard the Proper Solution 
 
ASME Codes and Standards literature provides this answer to ‘What is a Standard?’ A 
standard can be defined as a set of technical definitions and guidelines  -- ‘how to’ 
instructions for designers and manufactures. 
 
All over the world, every day, decision makers are asking analysts the essential question: 
“How good are those results?” Obviously the answer to this question varies widely, but 
unfortunately, for both the analyst and decision maker, so does the rationale for arriving 
at the answer. A voluntary set of verification and validation guidelines, a standard, would 
give both the analyst and decision maker a widely accepted process which would not 
answer their question of accuracy of results, but provide a common rationale for making 
that assessment. 
 
In the process of developing the verification and validation guidelines, the first step will 
be to define the terminology and language to be used in the guidelines. An ASME 
standard that achieved this first step would be most useful in helping members of the 
computational solid mechanics community communicate with a common language. 
Today, even the fundamental words “verification” and “validation” are used, not only 
incorrectly, but interchangeably, leading to unnecessary confusion, and in some cases 
unnecessary costs. 
 

Who is the Identified User 
 
The prospective users of the proposed standard can be grouped into three broad 
categories: 

1.  Code developers who need to verify the numerical algorithms comprising their 
software, 

                                                 
1 Trucano, T.G. and J.L Moya, “Guidelines for Sandia ASCI Verification and Validation Plans – Content 
and Format: Version 1.0,” Sandia Report SAND99-3038, December 1999. 
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2.  Code users who need to validate the results generated, with the models they 
develop, and using codes provided by the code developers, 

3.  Decision makers who need to accept or reject the results, provided by the code 
users, based upon the validated accuracy of the results, and their intended use. 

 
All three of these categories of standard users would benefit from the ability to refer to 
and follow an accepted standard for the verification and validation in computational solid 
mechanics. The most important user category is that of the decision makers; the efforts of 
the other two categories support the decision makers. Of the three categories, decision 
makers have the most responsibility for the ultimate outcome of the computational 
results, but are frequently the furthest removed from any direct assessment of the 
accuracy of the results. The choice of how to allocate resources and proceed with a 
complex project, that includes computational results as part of the decision process, is 
where the most benefit can be achieved by assessing the computational results with the 
aid of the processes described in a standard. 
 

Does a Technical Base Exist for Standard Development 
 
A considerable amount of effort has already been directed at establishing a formalism for 
verification and validation in computational mechanics. 
 
In addition to the above mentioned efforts by the AIAA Computational Fluid Dynamics 
Committee and that of the Department of Energy ASCI, there are other US Government 
organization participating in this activity, on a much broader scope, such as the Joint 
Accreditation Support Activity (JASA): 

“JASA is a DoD resource provided under the auspices of the Joint 
Technical Coordinating Group on Aircraft Survivability. JASA specializes 
in modeling and simulation support services and VV&A (verification, 
validation, & accreditation).” 

www.nawcwpns.navy.mil/~jasa/ 
 
Perhaps the best illustration of the existing technical basis for developing a verification 
and validation standard is the recent book by Patrick J. Roache: 

“Verification and Validation in Computational Science and Engineering” 
Hermosa Publishers, Albuquerque, NM, 1998 [ISBN 0-913478-08-3] 

This 446 page volume organizes, references, and demonstrates all of the critical issues 
that comprise computational verification and validation and is recognized as the 
definitive source by experts and practitioners. 
 
All of the known activities associated with verification and validation in computational 
solid mechanics lack the wide acceptance that would result from following an ASME 
ANSI-approved procedure. 
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Is there a Broad Constituency for Use of the Standard 
 
There is both a growing need for a standard on verification and validation in 
computational solid mechanics, and more importantly right now, a growing recognition 
that such a standard is needed. As computational mechanics simulations replace more, 
and perhaps most, physical testing, more organizations will realize the need to assess the 
accuracy of these simulations, and lacking any standard, spend resources devising their 
own means of assessing accuracy. Not only could these resources be saved by referring to 
an existing standard, but the standard would, 

“… serve as a common language for defining quality and establishing safety criteria.” 
American Society of Testing Materials, 1991 Annual Report 

 
 

Efforts of the USACM ad hoc Committee on V&V in Computational 
Solid Mechanics 
 
The motivation for forming a committee on verification and validation in computational 
solid mechanics arose from the successful efforts of the AIAA Computational Fluid 
Dynamics Committee. In their wisdom, they realized their efforts in fluid dynamics were 
only addressing half of the computational mechanics community, and that a similar effort 
was needed in solid mechanics. 
 
The United States Association for Computational Mechanics (USACM) offered to host 
an ad hoc committee on verification and validation in solid mechanics, so that an 
organized, and recognized, effort could be started with the goal of establishing 
guidelines. The first meeting of this ad hoc committee was held in November 1999 
during the ASME IMECE in Nashville, with one of the main agenda items focused on 
how this ad hoc committee could become an ASME standards committee. 
 
Towards the goal of becoming an ASME standards committee the current committee 
membership reflects a broad base from the computational community and includes 
members from industry, Government, and academia. A list of the current membership 
and their affiliations is attached. The ad hoc committee has voted to accept an 
Organization and Membership Policy (22 Mar 00), a copy of which WILL BE attached. 
 
The ad hoc committee communicates through an email distribution list vnv@usacm.org 
and archives important information on its web site  www.schwer.net/VnV . 
 
The ad hoc committee is currently completing the draft outline of its proposed guidelines 
for verification and validation in computational solid mechanics. This document will 
parallel that already published by the AIAA CFD Committee, and will bring the whole of 
the computational mechanics community closer to having standards in both 
computational fluid and solid mechanics. 
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USACM ad hoc Committee on Verification and Validation in 
Computational Solid Mechanics 

Membership List 
June 2000 

 
Ted Belytschko 

Northwestern University 
Dept. of Civil Engr. 

McCormick School of Engr. 
2145 Sheridan Road 

EVANSTON, IL  60208-3109 
(847) 491-3915 (voice) 
(847) 491-7270 (fax) 

tedbelytschko@nwu.edu 

Pavel A. Bouzinov 
ADINA R&D, Inc. 
71 Elton Avenue, 

Watertown, MA 02472 
617-926-5199 (voice) 
617-926-0238 (fax) 
pavel@adina.com 

John Fortna 
ANSYS, Inc. 

275 Technology Drive 
Canonsburg, PA 15317 
724-514-2923 (voice) 
724-514-3114  (fax) 

john.fortna@ansys.com 

Mike Giltrud 
Defense Threat Reduction 

Agency 
DTRA/CPWS 

6801 Telegraph Road 
ALEXANDRIA, VA  22310-

3398 
(703) 325-1048 (voice) 
(703) 325-1327 (fax) 

Mike.Giltrud@dtra.mil 

James Gran 
SRI International 

Poulter Laboratory  AH253 
333 Ravenswood Avenue 

MENLO PARK CA  94025 
(650) 859-4472 (voice) 
(650) 859-2343 (fax) 
james.gran@sri.com 

George T. (Rusty) Gray III 
Los Alamos National 

Laboratory 
Group MST-8, Structure / 

Property Relations 
MS G755 

(505) 667-5452 (voice) 
(505) 667-8021 (fax) 

rusty@lanl.gov 

Tim Hasselman 
ACTA Inc. 

2790 Skypark Drive, Ste. 310 
Torrance, CA  90505 

(310)530-1008 (voice) 
(310)530-8383  (fax) 

hasselman@actainc.com 

Hyoung-Man Kim 
The Boeing Company 

M/S: ZC-01 
502 Gemini Ave. 

Houston, TX  77058 
(281) 853-1734 (voice) 
(281) 853-1519 (fax) 

hyoung.m.kim@boeing.com 

Bob Lust 
General Motors 
(810) 986-2931 

bob_lust@gmr.com 

Hans Mair 
Institute for Defense Analyses 

Operational Evaluation 
Division 

1801 North Beauregard Street 
Alexandria VA 22311-1772 

(703) 845-2034 (voice) 
(703) 845-6977 (fax) 

mairh@asme.org 

Paul Muessing 
Naval Air Warfare Center 

Joint Accreditation Support 
Activity (JASA) 

Weapons Division, Code 
418000D 

1 Administration Circle 
China Lake CA 93555-6100 

(760) 939-3001 (voice) 
(760) 939-2062 

MuessigPR@navair.navy.mil 

Ahmed Noor 
University of Virginia 

Center for Comp Structures 
Tech 

Mail Stop 369 
NASA Langley Research 

Center 
HAMPTON, VA  23681 
(804) 864-1978 (voice) 
(804) 864-8089  (fax) 

a.k.noor@larc.nasa.gov 
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William Oberkampf 

SANDIA NATIONAL 
LABORATORIES 

Mail Stop 0825 
Dept. 9115 

Albuquerque, NM  87185-
0825 

(505) 844-3799 (voice) 
(505) 844-4523  (fax) 

wloberk@engsci.sandia.gov 

Tinsley Oden 
University of Texas at Austin 

Texas Institute of 
Computational Mechanics 

University of Texas at Austin 
AUSTIN, TX  78712 

(512) 471-3312 (voice) 
oden@ticam.utexas.edu 

Michael Ortiz 
California Institute of 

Technology 
Mail Code 105-50 

Graduate Aeronautics 
Laboratories 

PASADENA, CA  91125 
(626) 395-4530 (voice) 
(626) 449-2677 (fax) 

ortiz@aero.caltech.edu 
Thomas L. Paez 

Dept. 9133, MS 0557 
Sandia National Laboratories 

Albuquerque, NM 87185-0557 
(505)844-7052 (voice) 
(505)844-0078  (fax) 
tlpaez@sandia.gov 

Dale Pace 
Johns Hopkins University 

Applied Physics Laboratory 
(JHU/APL) 

11100 Johns Hopkins Road 
Laurel, MD 20723-6099 
(240) 228-5650 (voice) 
(240) 228-5910 (fax) 
dale.pace@jhuapl.edu 

Allan Pifko 
2 George Court 

Melville, NY  11747 
(631) 423-5732 (voice) 

pifko@asme.org 

J.N. Reddy 
Texas A&M University 

Dept. of Mechanical 
Engineering 

ENPH Building, Room 210 
COLLEGE STATION, TX  

77843-3123 
(409) 862-2417 (voice) 
(409) 862-3989  (fax) 

jnreddy@reddy20.tamu.edu 

Patrick J. Roache 
1108 Mesa Loop NW 
Los Lunas NM 87031 

(505) 866-5323 (voice & fax) 
hermosa@swcp.com 

Sunil Saigal 
Carnegie Mellon University 

Department of Civil and 
Environmental Engineering 

Pittsburgh, PA  15213 
(412) 268-2077  (voice) 
(412) 268-7813   (fax) 

saigal+@cmu.edu 

Len Schwer 
Schwer Engineering & 

Consulting Services 
6122 Aaron Court 

Windsor CA 95492-8651 
(707)837-0559 (voice) 
(520)833-1130 (efax) 

Len@Schwer.net 

Paul Senseny 
Factory Mutual Research 

Corporation 
1151 Boston-Providence 

Turnpike 
P.O. Box 9102 

Norwood, MA  02062 
(781) 255-4950 (voice) 
(781) 255-4024  (fax) 

paul.senseny@fmglobal.com 

Mark Shephard 
Rensselaer Polytechnic 

Institute 
Scientific Computation 

Research Center 
TROY NY 12180-3950 
(518) 276-6795 (voice) 
(518) 276-4886  (fax) 

shephard@scorec.rpi.edu 

Don Simons 
RDA Logicon 

6053 West Century Blvd. 
P.O. Box 92500 

LOS ANGELES, CA  90009 
(310) 645-1122 X477 (voice) 

(310) 645-0070    (fax) 
DSimons@logicon.com 

Ben Thacker 
Southwest Research Institute 

6220 Culebra Road 
Postal Drawer 28510 

SAN ANTONIO, TX  78228-
0510 

(210) 522-3896  (voice) 
(210) 522-3042   (fax) 
BThacker@swri.edu 

Timothy Trucano 
Sandia National Laboratories 

MS 0819 
PO Box 5800 

Albuquerque, NM  87185-
0819 

(505) 844-8812 (voice) 
(505) 844-0918 (fax) 
tgtruca@sandia.gov 
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Ren-Jye Yang 
Ford Research Laboratory 

MD2115-SRL 
P.O.Box 2053 

Dearborn, MI  4812 
(313) 845-5916 (voice) 
(313) 248-4602  (fax) 

ryang@ford.com 
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