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Simulation Practice and Research Prior to PEER
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# Simulation In practice:

m Little use of pushover analysis, almost no use of nonlinear
dynamic analysis

= Models based on simple hinge representation

= Very little consideration of soil-structure interaction

4 Simulation in research:

= Embedding of computational procedures in codes makes it
difficult to use new models and Information Technology

» “Closed-source” was the norm creating islands of software
= Poor integration between structural and geotechnical simulation
= Very little incorporation of probabilistic methods in simulation

# Combination of two impeded progress and both
were Iinadequate for PBEE
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Approach for Simulation in PEER
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Information
Technology

computing

Models

Simulation models, Material, component,
Performance models, system models
Limit state models

Open-Source Community
Simulation Framework
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# OpenSees has been under  http://opensees.berkeley.edu
development by PEER
since before 1997

# Large group of developers
and users

# Open-source and license
for non-commercial use

# The only widely us
community-based
simulation software in
CEE

# NEES has adopted
OpenSees for the NEESIt
simulation component
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OpenSees Approach to Simulation

"4 Basic approach:

= Modular software design for
Implementing and integrating
modeling, numerical methods,
and IT for scalable, robust
simulation

= Open-source software for
building a community of users
and developers

= Focus on capabilities needed

N

# Most users: a “code” for nonlinear j I ]
analysis |

# Generally: a software framework il
for developing simulation TE. oy @
applications
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Form Follows Mechanics
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Use of design patterns.
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Framework Design/Source for Developers

N

L/

Source Code Viewing/Updating

Class Specification
Application Program Interface

NEES NEESit

USER DEVELOPER PROJECTS SUPPORT SITE MAP

Dev Doc AFL Source Download Bullds Bug Reports Message Board

Click on a directory to enter that directory. Click on a file to display its revision history and to
get a chance to display diffs between revisions.

Current directory: [local] / OpenSees / SRC / element / 20nbrick

File Rev. Age API Last log entry
3 Parent Directory

3 y z.yang - adding 20 node brick element
Makefile 1.2 Zyears that is not tensor based

& . small changes, mostly on top... Boris
TclTwentyNodeBrickCommand.cpp 1.5 4years 0" chavis edu)

mk - changes for vc 2005 compiler;

& 10 f h f |
TclTwenty Node BrickCommand.cpp L2 months Eﬂbl:f?;: ‘th i Bl

3 . 3 . removing unused Information argument
TwentyNodeBrick.cpp 121 - ths 22 com setResponse

3 : 3 . removing unused Information argument
TwentyNodeBrick.h 114 -~ ths 22 fom setresponse

3 : 3 remaving unused Information argument
Twenty Node Brick.cpp L5 onths from setResponse

3 . 3 removing unused Information argument
Twenty Node Brick.h 14 months from setResponse

Show only files with tag: |All tags / default branch =] Module path or alias: |OpenSees/SRC/elem Go |

FreeBSD-CVSweb <freebsd-cvsweb@FreeBSD.org>

opensees-support @ berkeley.edu ©2006, UC Regents

Supperted by the Natlonal Sclence Foundation

DEVELOPER PROJECTS SUPPORT

Dew Doz AP Source Do load Eiuilds Bug Reports Meszage Board

[Main Page Mamespaces  Classes  Files Directories

Alphabetical List | Class List  Class Hierarchy  Class Members
TwentyNodeBrick Class Reference

#include <TwentyHodeFrick B>

Inheritance diagram for TwentyNodeBrick:

‘ TaggedChject H MovahleCbject |

DomainComponent

TwentyModeBrick

List of all members.

Public Member Functions
TwentyNodeBrick (int element_number, int node_numb_1, int node_numb_2, int node_numb_3, int
node_numb_4, int node_numb_53, int node_numb_8&, int node_numb_7, int node_numb_§, int
node_numb_3, int node_numb_10, int node_numb_11, int node_numb_12, int node_numb_13, int
node_numb_14, int node_numb_15, int node_numb_16, int node_numb_17, int node_numb_18, int
node_numb_19, int node_numb_20, NDMaterial *Globalmmodel, double b1, double b2, double b3, double r,
double p)
TwentyNodeBrick ()
~“TwentyHodeBrick ()

const char *  getClassType (void) const
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OpenSees User Support Services

The time now is Fri May 18, 2007 $:47 am
OpenSees Community Forum Index View unanswered posts

RN - mal version 2.0 - Betscape =18 =
1
- Ble Edt Yew Go feckmads Tods Wiedow b
@0 @ Q @ B hitp:foer berkeley. edul-his Opersees inanusl b/ 2 [Aisearch | ‘:égo @
o), M g Home (D Racke [ Meteeww ) Sewch TIRockmaks
USER DEVELOPER PROJECTS SUPPORT SITE MAP —
| € CpmriSees e Marsal versson 2.0 1 (5
Capabllities Docs Examples Message Board Download Bug Report Toals
Open System for Earthquake Engineering Simulation ey
HOME 23 aye
OpenSees Executable Distribution Pacific Eanhyuake Engincering Rescarch Conierll 122
MESSAGE BOARD o B
USER DOC Current version is: 1.7.3 Opeﬂ Sysfem for‘
DOWNLOAD | Your last download was on Tue Oct 10 16:39:38 2006, Ear‘l‘hquakg Engingering Simulation
and the version was 1.7.3. CER
SOURCE CODE =
BUG REPORT OpenSees executables for Windows 98/2000/NT/XP are available for download. The currenj . sl
OpenSees has been tested and is generally stable. However, users may encounter problem es etal
! A
new problem for the first time. For that reason we we strongly encourage you to participat
message boards hosted by OpenSees. And please report any bugs you find! That, of cour: 30 Smrwcturel Modeling & Analysis Exemples chael H.
[T —————r |
reason we make these binaries available. " E
I— Erampla 7. 10 Frame_ 1-vieey 1-bay 3-barl Animfuecad-Concrut Sactem & Starl W-Sactin
OpenSees uses Tcl/Tk, a general purpose scripting language that we have extended with c = = Te— el
Search OpenSees. It is necessary to download a DLL for the Tcl/Tk interpreter. L -
To customize the The first step is download the two files below. The first file a zip file containing the OpenSe |
quicklinks, go to Site +
Map second file is a self-installing executable for Tcl/Tk. N
iy PEER [ NEESit L
Lo L bal to
A
[Foample B, gosecia 35 Froma, Nteey eyl Whap. Raisfacind -Comicate Saatis 3§ Staal W-Saavies =i
PROJECTS SUPPORT SITE MAP —T 1 i+ moprs . =
capabiiities | Docs | Examples |Message Board'| Downioad | Bug Report | Tools e e o e et bhaca... | o | [ 0 2P
i e e
n ) prartey
N OpenSees Community Forums
C @ Register @ Log in Elprofile & Memberlist @ Faq @& Search
c

OpenSees

OpenSees.exe Users
@ Forum for Of users to post & mments, etc. on the use of the  joss  37pg [T MAY 18, 2007 7:46 am
OpenSees interpreter, OpenSees.exe slivia #0
Moderator slivia
__ Documentation
@ For posts concerning the documentation, errors, smmissions, general 79 227 ThuMay 17, 2007 7:47 am
comments, etc slivia D
Moderator silvia
__ Framework
@ For developers writing C++, Fortran, Java, code who have guestions or 1585 511 Frl May 18, 2007 9:04 am
comments to make. fmk +0
Moderator slivia

Useful Scripts.

@ If you have a script you think might be useful to others post it here. Hopefully 17 35 Tue Apr 24, 2007 5:21 am
we will be able to get the most useful of these incorporated in the manuals. lukesh =
Moderator slly
__ Future Directions
73) A ferum dedicated to the future direction of OpenSees, i.e. what would you like, g4 joo  Tue May 01, 2007 10:28 am
what do you need. ahmetalperparker #01

Mogerator silvia

All times are GMT - 8 Hours

Who is Online

Qur users have posted a total of 4573 articles
Ve have 6169 registered users
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OpenSees Framework Applications

N

rall Building Analysis

Se/smic Performance of
Urban Regions

Aadvanced Visualization
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NEESIt: High-Performance
«Computing

# OpenSees implementations
= Domain decomposition
= High-fidelity site response by DRM
» Large-scale parameter studies

# Teragrid allocation and usage

= NEES wide 50,000 SU’s
(OpenSees, ABAQUS, Adina, LS-Dyna)

m 22 projects have access to allocation

# NEESsphere interfaces
for HPC jobs ~ees:

QuickTime™ and a

aaaaaaaaaa

Images
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OpenSees Integration with NEESIt
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\1/

NEESIt NEEScentral
Person

NEEScentral eciond
-e

Logout

|

File

HOME

Home
LengthUnit

ALL PROJECTS | FACILITIES | HELP | search

ForceUnit

creator project

TimeUnit

Ma Experiments Documentation Public Members
Material ||=

i computer
SimulaticnRun
Element ||=
Model I|= Manage all pro analysis or simulation files specific to a particular experiment
LoadType ||= -
vitch t
version . .
Analysis ]]’ | AR S : S5 S : SR SR S5 Upload New Directory Refresh
E [ owner Name Timestamp Size
L Software program | Version ComputeResource - testl detalls | 3§
name version #
URL releaseDate
ID: 5 Active Dates: May 9 3 TR Visibility: Project Members
Contact: | IT Contact: F Edit

B mrosces | §) epestory | §5] soamion | P Em | (] dets | i Ammation N
] param | [[luoses  Powts | W recorses ]

Wl 1ame Ptesciomn || Labeis

Errors
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What Has Been Accomplished by PEER in Simulation/IT for
: Practice and Research?

N

# Simulation In practice:
= Much more robust and validated models for R/C

= Dynamic analysis for suite of ground motions used more widely, provide
improved understanding of EDP distributions for PBEE

= Recognition of importance of SSFI on many structures

# Simulation In research:

= The first open-source software for earthquake engineering; developed
an enabling technology for the community

= Introduced a new generation of students to modern IT

s Tackled more complex problems using teams of researchers to develop
models, computational procedures, and model validations

= Improved coordination between structural and geotechnical simulation

m Created new opportunities for IT and cyberinfranstructure advances in
earthquake engineering through NEES and other NSF initiatives

# Combination of two accelerated advances for simulation
In PBEE, incorporated modern IT, and created a
community of users.
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