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Introduction

& MATLAB based graphical user interface (GUI).

@ Pre- and post-processing for OpenSees and
OpenFresco.

& Design toolboxes: NSP, PBEE, AISC design
checks, AISC database, response spectra for
linear and bilinear systems and signal filtering.

@ Both MATLAB Pcode and self-executable
versions are available.

& Being used by researchers from Asia, US,
Canada, south America and Europe.
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Motivations

4 Graphical input is more flexible than TCL text
input.

4 Most researchers use MATLAB to do the post-
processing, and MATLAB/Simulink is the typical
framework for implementing hybrid simulation
tests.

@ OpenSees Navigator will create the OpenSees
(analytical/hybrid) model and graphically display
the results before, during or after a test.

# Flexible to use and requires no programming
skill.
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Stick Model § Beam Model

Geometry Tamplates

Inverted-V Braced Frame

/
Single Area Mesh

<} Define Zipper Frame Geometry

Define Zipper Frame Gecometry
Dimension {ndm) :
Number of Stories (NOS) :
Number of Bays (NOB) :
Story Height (SH) :

Bay Width (BW) :
Boundary Conditien (BC) :

Brace Bay Conflg (BraceBay) :

Num Segments in Col (NSC):

Num Segments in Beam {NSB) :

Num Segments in Brace (NSBR) :
Num Segments in Z-Col {NSZC) :
Brace Offset (BraceOffset):
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View geometry: set display options

Node:
-Tags
-SP Constraints

-MP Constraints
<) Set Display Options

-Masses
Node Element General .
-Loads/Displ.
Tags Tags Model
Element:
SP Constraints H Types Global Azes
-Tags
Il MP Constraints M Geo Trans M Grid Lines Types
M Masses M Local Axes -GeoTrans
M Loads/Displacements M Zero Length -Local Axes

[l Loads/Deformations

-Zero Length
General:
-Model
-Global Axes
-Grid Lines




Edit geometry

Node:
-Add
-Delete
-Move
Element:
-Add
-Delete
-Divide/Join

-Add/Delete
ZeroLength

Define material: uniaxial materials
S — Templates:
-BoucWen
-Concrete01
-Concrete02
-Concrete03
-Elastic

-} Define Uniaxial Material EB -ElasticNoTension

Define Uniaxial Material -ElasticPP

Add Material : BoucWen -ElasticPPGap

Modify Material : ElasticDefault -Fatigue

Delete Material : ElasticDefault .
-Hardening

-Hysteretic
-MinMax
-Parallel
-Series
-SteelO1
-Steel02

-Viscous




Define uniaxial material: Steel01

& Material properties

= Fy = 50 ksi
= E = 29000 Ksi
= b=0.05

i
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Define uniaxial material: Steel01

-} Define Steel01 Materjal

Define Steel01 Material

Material Name :

Yield Stress (Fy) :

Meodulus of Elasticity (E) :

Hardening Ratio (b) :
Optionai Parameters :

Iso Hardening Parameter {af) :

Ise Hardening Parameter {a2) :

Iso Hardening Parameter {a3) :

Iso Hardening Parameter {(ad) :
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Define material: nD materials

} DpenSees Navigator 2.3

Time: Series....
Luad Patbesr..,

Anabises ©

;.
-} |Define nD Material

Add Material

Elasticlsotropic -

Define nD Material

Templates:
-ElasticCrossAnisotropic3D
-Elasticlsotropic
-FluidSolidPorous
-J2Plasticity
-MultiaxialCyclicPlasticity
-PlaneStress

-PlateFiber
-PressureDependMultiYield
-PressureDependMultiYield02
-PressureDependentElastic3D
-PressurelndependMultiYield
-Template3DElastoPlastic

Under development:

-NewTemplate3DElastoPlastic

ModelsLargeDefo

Define section: line sections

<} |Define Line Section

Templates:
-Aggregator
-Elastic
-Fiber

-Uniaxial

Define Line Section

Add Section:
Modify Section :

Delete Section :

Aggregator

ElagticDefault

ElasticDefault




Define line section: fiber section

<) Define Fiber Section

Define Fiber Section

Section Mame : 1stFloorBeam

a
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Add Fiber :
Modify Fiber:

Delete Fiber:

II

Add Patch :
Modify Patch :
Delete Patch :
Add Layer :
Modify Layer :

=
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Delete Layer :

II

Define fiber section: AISC patch

<} Define AISC Patch
Define AISC Patch

Patch Name : Patch01

Material Ty
AISC Section Name :

Number of Fibers along dw {nfdw) :

Number of Fibers along tw (nftw) :

Number of Fibers along bf (nfbf) :
Number of Fibers along f {nftf) :

Optrona.r Arguments :




Define section: area section

Templates:
-Bidirectional

-ElasticMembranePlate

-PlateFiber

<} Define Area Section
Define Area Section

Add Section: Bidirectional

Modify Section :

Delete Section :

Define element: line element

Templates:
-CorotationalTruss
-DispBeamColumn

-ElasticBeamColumn

<} Define Line Element

Define Line Element

Add Element : CorotationalTruss

Modify Element : ElasticDefault

Delete Element : ElasticDefault
-ForceBeamColumn

-HingeBeamColumn

-Truss

-ZeroLength




Define line element: ElasticBeamColumn

<) |Define ElasticBeamColumn Element E]|E|g|
Define ElasticBeamColumn Element

Element Name : EColumn

Modulus of Elasticity (E) : 29000

Cross-Sectional Area (A) : 13.3

Moment of Inertia (12} : 248

<} Select Section from Database

Select Section from Database

Database :

Section Name :

Direction :

Define line element: ForceBeamColumn

<} Define ForceBeamColumn Element E]|E|E]

Define ForceBeamCelumn Element

Element Name : 1stStoryColumn

Number Intergration Points (NIP) : 5

Section Type: 1stStoryColumin

Optional Arguments :

Mass Density (massDens) :

Maximum lterations {maxlters) :

Tolerance (tel) :
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Define element: area and solid elements

-} OpanSeas Navigater 2.3
Fle Fdt Viow RN Assgn Anakme Output  Design Help | MATLAS Meru

D@ Mebwis rYZ EW B |+ oM
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Sactirn Templates (area):
Experimecial » -Quad

Lt []  Lre Clemenis..

Tim Series.., -Shell

Load Pattern.... Sold Elerrrend:

[r— -BbarQuad

<) Define Area Element -EnhancedQuad

Define Area Element

Add Element : Templates (solid):

ModifyiShow Element : -Brick8N

Delete Element : -StdBrick

Under development:
-Brick20N

-Quad-UP
-Brick8Nu-p-U
-Brick20Nu-p-U

-ElementsLargeDeformation

ingie ankd-resh grometry has boen generated surceestily XU Y000 2000

Define TimeSeries:

Templates:

-Constant

-Linear

-PathFile

-) Define TimeSeries -PathFileFiltered
Define TimeSeries -PathValue

T adTmeseres: CENIIEEEEEEEE R

Modify TimeSeries : -Rectangular

Delete TimeSeries : .
-Sine

-Triangle

11



Define TimeSeries: PathFile

<} Define PathFile Time Series
Define PathFile Time Series

TimeSeries Name :

Time Interval {dt) :

Time File Name {fileTime) :

Value File Name (filePath) : D:ANEES'GroundMotions\SACNFO1.txt
Load Factor {cFactor) : 386.1

Ground-Acceleration-Time-History (SAC NFO1 (1978 Tabas))
T T T

Ground Acceleration [in/sec’]

Time [sec]

Define LoadPattern:

Dipestoes Haripaies 2.0 Test mal

Templates:

-Plain

-UniformExcitation
-MultipleSupport

<} Define LoadPattern
Define LoadPattern
Add LoadPattern :

Modify LoadPattern :

Delete LoadPattern :
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Define LoadPattern: UniformExcitation

<) Define UniformExcitation Load Pattern

Define UniformExcitation Load Pattern

LoadPattern Name : SACNFO1

Timeserias Type
Direction of Excitation (dir} : _

Define recorder

Templates:
-BeamColumn Element
-Display
-Experimental Element
<} Define Recorder -Node

Define Recorder -Truss Element

Add Recorder: BeamColumn Element - —ZeroLength Element
Modify Recorder : DefoShape

Delete Recorder : DefoShape Defaults:

-DefoShape

-EigenVector
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Define recorder: node recorder

<} Define Node Recorder,

Define Node Recorder

Recorder Name DefoShape

Node Numberis, Envelope

Deformations : lacements
Velocities
Accelerations
M Incremental Displacements
M Incremental Delta Displacements
M Eigenvectors

Forces: M Reaction Forces Without Inertia
M Reaction Forces Including Inertia
M Unbalanced Loads Without Inertia

M Unbalanced Loads Including Inertia

Define recorder: BeamColumn recorder

<} |Define BeamColumn Element Recorder
Define BeamColumn Element Recorder

Recorder Nam ElemForces

Element Number{s all
Arguments : Global Resisting Forces
Local Resisting Forces
Section Response : © Section
Section Number(s) : _
Arguments : Forces Deformations

M Stiffness

Fiber Response : © Fiber
Arguments : M Stress/Strain m Y-Coor m Z-Coor
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Define analysis options

Defaults:
-StaticDefault
-TransientDefault

-EigenDefault

-J_Deﬁne Analysis Options E]El@
Define Analysis Options

Add Analysis Options : New Analysis Options

Modify Analysis Options : StaticDefault

Delete Analysis Options : StaticDefault

Define analysis options: new analysis

<) Define New Analysis Options

Define New Analysis Options

Analysis Optn Name : AnalysisOptn01
Analysis Type :
Constraint Handler Type

Integrator Type : -]
Solution Algorithm Type :

Convergence Test Type :

DOF Numberer Type :

System of Equations Type :  [ZUNleE N

Integrator Type:
For example use AlphaOS Method for Hybrid Simulation
Solution Algorithm:

The AlphaOS Method requires a Linear solution algorithm
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Assign menu

Node:
-SP Constraints
-MP Constraints
-Masses

-Loads
-Displacements
Element:
-Types
-GeoTrans
-Rotations

-ZeroLength Axis

Assign menu

-+ Assign Nodal Masses

Mass Moment of Inertia Z.dir :

-4 Assign Element Types

Agsign Element Types
Element Number(s) -

Elemant Typa ©

Assign Nodal Massaes

Salact

[Ee—

¥-Cosrdinate

Assign Elemant Types

= Ksxign Element Geometric Transformations.

Assign Elenan

Assign G ¢ Transformations :

Element Number

trie Transformation :

ect bodes

. T
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Display assigned properties

Element Types
Nodal Masses

Define analysis case

Defaults:
-StaticDefaultCase

-EigenDefaultCase

-
<} | Define Analysis Case

Define Analysis Case

Add Analysis Case : New Analysis Case

Meodify Analysis Ca: EigenDefaultCase

Delete Analysis Ca: EigenDefaultCase
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Define analysis case: new analysis case

<} Define New Analysis Case

Define New Analysis Case

Load Pattern Name(s) : LA22YY ~
ILA22YYSpercent

Recorder Name(s) : ElemForce

igenyector

Hone

Analysis Options Name : EigenAnalysis

User Defined Analysis Script : None

Browse

MNum of Eigenvalues (numEigV¥al) :

v
-~
b
Start from Previous Analysis Case : / j

Analysis Type (typeEig) :

For Example:

Periods and Mode Shapes after Time-History Analysis

| |
V|35
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OpenFresco: hybrid simulation

& expControl
= Interfaces to the different control and data acquisition.

& expSetup

= Transforms between the experimental element degrees
of freedom and the actuator degrees of freedom (linear
vs. non-linear transformations).

® expSite
» Stores data and provides communication methods for
distributed testing.
@ expElement

= Represents the part of the structure that is physically
tested and provides the interface between the FE-
software and the experimental software framework

{@ees@berkeley




Define expControl:

Templates:
-SCRAMNet
-dSpace
-xPCtarget

-J_Deﬁne Experimental Control -MTSCsi
Define Experimental Control -LabVIEW

Add Exp Control : -SimUniaxialMaterials
Modify Exp Control :

Delete Exp Control :

Define expControl: MTSCsi

- Define MTS CSI Control

Define MTS CSI Centrol
Control Name : EC_MTS_CSI|

Configuration File Name : OpenFresco_mNEES.miscs

Cenfiguration File Path : Fresco/MtsCsi_Example/OneBayFrames

Ramp Time {rampTime) :

e
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Define expSetup:

-)_Define Experimental Setup
Define Experimental Setup
Add Exp Setup : ChevronBrace
Modify Exp Setup :

Delete Exp Setup :

Templates:
-InvertedVBrace
-InvertedVBraceJntOff
-Aggregator
-NoTransformation
-OneActuator
-TwoActuators
-ThreeActuators
-ThreeActuatorsJntOff

<} Define ChevronBrace IntOff Setup
Define ChevronBraceJntOff Setup

Setup Name : BraceExpSetupJntOff

Experimental Control Type : BraceExpCtriXPC

Geometry Type {nlGeomFlag) : nonlinear, horizontal right
Actuator Length 1{La1):
Actuater Length 2 {La2) :
Actuator Length 3 {La3) :
d Link Length 1 (L1} :
d Link Length 2 {L2) :
d Link Length 3 (L3} :
d Link Length 4 {(L4) :
d Link Length 5 {L5) :
d Link Length 6 {L6) :

— |

g
3
2
S
S
o |
<

r——

Optional Parameters ©

Dsp Control Factor {dspCtriFact) :

Vel Control Factor (velCtriFact) :

Acc Control Factor {(accCtriFact) :

Dsp Daq Facter (dspDaqFact) :

Force Diaq Factor {frcDagFact) :

i

1 T
Actuator 0: Ly

Actuator 1: L,

20



Define expSite:

Templates:
-LocalSite
-RemoteSite

-ActorSite

r
<) Define Experimental Site

Define Experimental Site

Add Exp Site : LocalSite

Modify Exp Site : RFS

Delete Exp Site : RFS

{mees@be

Define expSite: LocalSite

<) Define Local Site
Define Local Site

Site Name : RFS

Experimental Setup Type : BraceExpSetup IntOff

21



Define expElement: InvertedVBrace

<) Define ExpChevronBrace Element

Define ExpChevronBrace Element

Element Name : ExpChevronBrace01

Experimental Site Type :
Initial Stiffness (initStif) :

Optional Arguments :

I-Modification {iMod) :

Is Copy {isCopy) :

Mass Density 1 {(massDens1):

Mass Density 2 {(massDens2) :

controlled displacements

Experimental
ChevronBrace
Element
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Run OpenSees: set OpenSees.exe path

1. Set OpenSees.exe Path (needs to be done only once)

Run OpenSees: write TCL files

2. Write OpenSees Input Files (writes TCL files)

3. Run OpenSees

23



Post processing: load results

First:

Load OpenSees Results into Matlab

-} Load DpenSees Results

Salact Analysis Casa(s) :

Post processing: output

Now these are enabled
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Post processing: plot deformed shape

) Plat Deformed Shape

Time Step AnalysisCase Recorder Order Magpnification . .

) Plat Element Forces

Time Step AnalysisCase Recorder Response Magnification .

25



Post processing: plot mode shape

) Plat Made Shape [9!L=0(:3]

+ JEigenanalysis - WEiganVacter - : Perlod = 0.345

Animation Speed  AnalysisCase Recorder Mode  Magnification .
YV |51

Post processing: plot response histories

a
N
- Plat Resome EEE

Duplery | MATLAD Merw.
DS kK AaN® & 0E e

TSI T DN D D o

DefoShape -fosp 18 :

AnalysisCase Recorder Parameter Node/Element DOF .
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Post processing: plot response spectra

-} Pt Respome Specira
Ousplery | MATLAD Merw.
Nedds K Aans & 0 ]

i T, s

RR LRI FirstF loorSpectra - Wpsdhce 0,05 Linear

Spectra Name Response Damping  Axis Scale

-}/ Animate Response

(st o0 Qo[ | Juerreensienton - [foecoshare - NCETINN - U R R e - 1o |

088

Display Colormap | MATLAB Menu £

Time = 15.730
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Post processing: principal stress and strain

- Animate Response 288
Display Colormap | MATLAE Menu ~

- n-- [staticPsRotate - lvone - Wnone - VTR SMincar - | m Load = 0.250

Database Inquiries:
-Show Available Sections
-Find Section Properties
-Find Matching Sections
Design Checks:
-Bending Capacity
-Compression Capacity
-Shear Capacity

-PMM Interaction

28



AISC design toolbox: find section properties

<} [Find AISC Section Properties
Find AISC Section Properties

Section Shape :

Section Parameters :

{mees@bel

4 Find Matching AISC Sections
Find Matching AISC Sections
Min : Max :
Min : Max :

I N TR

{@ees@bel
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AISC design toolbox: bending capacity

) AISC Bending Capacity

Bending Capacity of AISC Section

ending Capacity check is only applied to AISC rolled W sections.

(@ees@!

<} AISC Compression Capacity. Q‘E‘@

Section Shape : Calculate

Effective Length {kLx) :
Effective Length {kLy} :
Yield Stress (Fy) :

Modulus of Elasticity (E) :

{#ees@!
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AISC design toolbox: shear capacity

AISC Shear Capacity (=13
Shear Capacity of AISC Section

[Calculate |

Distance between Stiffeners (a) :

Yield Stress (Fy):

Modulus of Elasticity (E) :

AISC design toolbox: PMM interaction

<} |ISC PMM Interaction Check (=13
PMM Interaction Check of AISC Section

Section Shape : W24 x68
Yield Stress (Fy) : 50 [ksi]
Modulus of Elasticity (E) : 29000 [ksi]

Demand :

Applied Axial Force {Pu): [kips]

Applied Mement about X axis (Mux) [kips - in]

Applied Moment about Y axis {(Muy) [kips - in]

Compression :

Bending :

Unbraced Length (Lb) : [in]
[1

Note: The AISC P-M interaction check is only applied to AISC rolled WISIM/HSS sections.

Effective Length (kLx): [in]
Effective Length {kLy) : [in]

Bending Coefficient {Ch) :
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Summary

& OpenSees Navigator provides
= Flexible and user friendly graphical user interface.
= Great tool to visualize structural behavior.
= Easy way to study material, section, element or

system behavior.

& Hybrid simulation interface (OpenFresco).

& Many design toolboxes: NSP, PBEE, AISC design
checks, AISC database, response spectra for
linear and bilinear systems and signal filtering.

® Both MATLAB Pcode and self-executable
versions are available.

@ees@berkeley

Website: home

OpPENSEES NAVIGATOR

Hour  INTRODUCTION  MANUALS — TUTORIALS  PRESINTATIONS — Discussion  UPDATES  DoWNLOADS  LINKS
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introducyon
m Dear OpenSees Navigator usars,

Tutorisls hiss program i< intended to be sall.axplanatory,

It wiabigite shoitly. W are very | haves thes

= e L Ry out.
Digrussion irmproe fulure
—= r A1) 0
Updates wary Meragator Lser
o : It v will e orilact gvisryon abolt pew or misjor updates W will iy our best
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Links

Thank you
Floase feel froe 1o visil our websiles 10 discover in wheat other fun research we ano imobed

Andreas Schellenberg & Tom Yang
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Website: download

OpPENSEES NAVIGATOR

Home INTRODUCTION ManuaLS TUTORALS PRESENTATIONS Discussion Uppates DOWNLOADS Links
Hamas Diawninadss Stand-Alone Windowss 1iSnrch)
MCRInstalor exe

it runtime libranes
wen structions (ihes has enly to be done once)
Mavigator zip in ary folder of your choice and then execute
i
ate @ SNoMCLt o OpenSeeshiavigator e on your Deskiop

angcuting MCRInstaler see and

(3] Ht Cortm f— 120 L Barkelgy Al Hiskts 1 EOMAELUE 1 5
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Thank you!

OpenSees Navigator 2.4.2 is available at
http://peer.berkeley.edu/OpenSeesNavigator

Contacts:

Eiji Kohama: ekohama@berkeley.edu

Andreas Schellenberg: andreas.schellenberg@gmail.com

Tony Yang: yangtony2004@gmail.com [




