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Welcome to the website for OpenSees, a software
framework for developing applications to simulate
the performance of structural and geotechnical
systems subjected to earthquakes.

The goal of the OpenSees development is to
imprave the modeling and computational simulation
in earthquake engineering through open-souce
development.

OpenSees is in under continual development, so
users and developers should expect changes and
updates on a regular basis. Inthis sense, all users
are developers so it is important to register. More
information on Open Source is available.

The development and application of OpenSees is
sponsored by the Pacific Earthquake Engineering
Research Center through the National Science
Foundation engineering and education centers
program.

More info._.

Register!

For information about new
releases we encourage
vou to register with us at

the OpenSees Resistration

Center.

Need Support?

If you need assistance or
have anv bugs to report,
send an e-mail to technical
support

Latest News

August 25th, 2003

A User's Workshop was
held August 21-22, 2003.
The Workshop
Presentations can be
found here.

May 15th, 2003
Version 1.5 binaries and
source code distributions
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+ Main Page Welcome! This page contains some useful information for people who wish to use the
+ About OpenSees interpreter.
Documenta tlon L§:> Documentation.
:umentation Before vou begin and for when you get stuck there is always the documentation. For
¢ Download new users to OpenSees, have a look at the primers to get yourselves more familiar with
o Examples the overall design. 3
¢ Accessories i

Download

¢ Message Board : : ,
Download a precompiled binary from the latest build.

+ Developer Pages

Examples
FAQ Here are some simple and some not-so-simple examples to get vou started.
*
+ Related Links A e

Download accessory programs which are available for OpenSees.

Message Board
To talk to other users who may be able to assist you with problems leave a message on

our users message board We encourage all users to visit the message board often to
see what others are worldng on and to assist others who may be having problems.
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+ Main Page Welcome! This page contains links to existing primers on how to use both Tcl'Tk and
+ About OpenSees.
+ Projects
+ User Pages ¢ Tcl'Tk Primer is a html document providing a quick introduction to programming
@ Documentation in Tcl'Tle.

¢ Download
¢ Examples
< Accessories

D 5 Ilu'leﬂg;Bﬂ + OpenSees Examples Manual This is a html document providing descriptive
+ Developer Fages examples of basic OpenSees script files. (MS Word, Offline Windows).

2 o OpenSees Users Manual. This is a html document
providing the syntax and description of OpenSees
%, commands. (MS Word, Offline Windows).
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3 manual formats

OpenSees Users Manual. This is a html document providing
the syntax and description of OpenSees commands. (MS
Word, Offline Windows).

1. OpenSees Users Manual — on-line HTML
document, residing on OpenSees server. Always
going to be the most current.

MS Word — downloadable Word document
Offline Windows — downloadable .chm file. it is
similar to the HTML format, but the file resides on
your computer.You may not have downloaded the
latest version of manual

ol

Silvia Mazzoni, UC Berkeley
OpenSees User Workshop 2004
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2. MS Word document

OpenSeesManual.doc

il OpenseesManual.doc - Microsoft Word ===l
| Fle Edit View Insert Format Tools Table Window Help Acrobat x|
NSRS RY| i B2 Brsesed. | v-o-  @BAOFESES DT B0 -0,

| Byine <] Arial - -[BrUu e |EsEEsS|EEEE LB P O-D-L-2-A-.

[1] 2 FENOE IO T

Open System for Earthquake Engineering Simulation [Openiess)
L OpenSees Command
& Language Manual

i Silvia Mazzoni, Frank McKenna, Michael H. Scott, Gregory L Fenves,
@ Boris Jersmis.

=l =] SRR ’E ’
Jomn- b | Awoshapes- N N OOE @] >-L-A-=E=20@.
Silvia Mazzor ™=t =t ums [mee s i el b br (@ T

Qfsmrtl |l @3 Q@ ”|Ewrd | ) manual version 2.0 -... | [ Re: Opensees Works... | [F] Microsoft Pawerpoint ... |[BT] OpenSeesManuald.. |« 3:58PM
OpenSees User vwurksiiop cuuv




3. Offline Windows
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Manual Chapters

e Opening page
 |ntroduction
 OpenSees

« ModelBuilder Objects
« Analysis Objects

 Recorder Objects
Miscellaneous Commands

« How To....
 References
 |ndex

Silvia Mazzoni, UC Berkeley
OpenSees User Workshop 2004
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OpenSees

« (OpenSees

— ModelBuilder Object is responsible for building the
following objects in the model and adding them to
the domain

— Domain Object is responsible for storing the
objects created by the ModelBuilder object and for
providing the Analysis and Recorder objects
access to these objects

— Analysis Object is responsible for performing the
analysis

— Recorder Object monitors user-defined
parameters in the model during the analysis

Silvia Mazzoni, UC Berkeley
OpenSees User Workshop 2004
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ModelBuilder Objects

« model Command

« node Command

« mass Command

« Constraints objects

« uniaxialMaterial Command
« nDMaterial Command

« section Command

« element Command

* block Command

« region Command

« Geometric Transformation Command
 Time Series

« pattern Command

Silvia Mazzoni, UC Berkeley
OpenSees User Workshop 2004
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Analysis Objects

« constraints Command
« numberer Command
 analysis Command
 algorithm Command
* integrator Command
« system Command

« test Command

« analyze Command

* rayleigh command <——
« eigen Command

« dataBase Commands

Silvia Mazzoni, UC Berkeley
OpenSees User Workshop 2004
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Recorder Objects

* Node Recorder

« EnvelopeNode Recorder

« MaxNodeDisp Recorder
 Drift Recorder

« Element Recorder

« EnvelopeElement Recorder
« Display Recorder

* Plot Recorder

« playback Command

Silvia Mazzoni, UC Berkeley
OpenSees User Workshop 2004
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Miscellaneous Commands

« print Command

« reset Command

« wipe Command

« wipeAnalysis Command
* loadConst Command

« getTime Command

* nodeDisp Command

« video Command

Silvia Mazzoni, UC Berkeley
OpenSees User Workshop 2004
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How To....

...Run OpenSees

...Define Units & Constants
...Generate Matlab Commands
...Define Tcl Procedure

..Read External files

. Buﬂdmg The Model
« Defining Output

« Gravity Loads
 Static Analysis

« Dynamic Analysis

Silvia N ®
OpenSuc'a uscel

...Combine Input-File Components
...Run Parameter Study

...Run Moment-Curvature Analysis on Fiber Section
Determlne Natural Period & Frequency
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note

« you can also use the index tab to search specific
commands

e
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-..Build Model and Define Hodes
..Build Model and Define Nodes
Basic Mode! Builder
Fix Command
mass Command
model Command
i..Build Model and Define Nodes using Variables
-.Combine Input-File Components
Define Analysis-Output Generation
..Define Dats-Plot During Analysis
..Define Dynamic Ground-Motion Analysis
-.Defing Elements
..Define Gravity Loads
..Define Materials
..Define Static Pushover Analysis
..Define Tel Frocedurs
..Define Units & Constants
Define Variables and Parameters
..Determine Natura! Period & Freguenc
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B ...Build Model and Define Nodes using Variables

This example sets up the geometry of the cantilever column shown in the Figure — using variables.

# e Build&Nodes. {cl

wipe; # clear data from past analysis

maodel basic -ndm 3 -ndf 6;

# define units and constants

# source units.tcl; # if confained in external file

# Define nodes ---— frame is in X-Y plane (X-horizontal, Y-vertical) using the node Command

node 10. 0. 0.; # base of left column

node 2 $Lbeam 0. 0.; # base of right columnn

node 3 0. $Lcol 0.; # top of left column

node 4 SLbeam SLcol 0.; # top of night columnn

# Define Boundary conditions using the fix Command ! 1: restrained, 0: released

fix 1111111, # fully-fixed support

fix2111111;

fix3011110-mass $Mass 0. 0. 0. 0. 0.;

fix4011110;

# define the mass at node 4 using the mass Command:

mass 4 $Mass 0. 0. 0. 0. 0.;
# NOTE: The second command assigning the mass of a specific node will override any previous mass assignements
to that node.

barkaley.
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Tcl Scripting language

« ability to “source-in” files

» break-down input file into component files
 variables

 unit and constant definition

« parameter definition
 simplifies error check

* generate new-analysis input by using
component files of previously-generated and
tested input

Silvia Mazzoni, UC Berkeley
OpenSees User Workshop 2004
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input-file architecture

units & constants

RUN.tc |2

ground-motions
(dynamic analysis)

@

moment

parameters

nodal mesh

-curvature

analysis type:
-static
-dynamic

materials

elements

RCSection

Silvia Mazzoni, UC Berkeley

OpenSees User Workshop 2004

output

gravity

lateral

ReadGMfile
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