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=  Seismic

Hybrid Simulation Dynamic Loading

N

= Wind
A0 | S
= Vehicle

. analytical model of structural
energy dissipation and inertia

physical model of
structural resistance

Versatile implementation and support for:
q Slow or fast execution
q Local or geographically distributed
q Displacement, force & mixed contro.

q Collaborative computing Il
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OpenkFresco
Open-source Framework for Experimental
Setup and Control

Secure, object oriented, network enabled
“middleware” -- Pairs computer analysis software
with laboratory control systems and other software
to enable hybrid and collaborative computing:

N

# Software # Control Systems
= Abacus = dSpace
= Ansys (soon) s MTS
= JumpStart (soon) + STS family
s LS-Dyna + Flextest/CSI
s Matlab + Flextest/Scramnet (soon)
= OpenSees = National Instruments
= SimCor » Pacific Instruments
|

Simulink s Shore Western




Implementation strategy

Embed test specimen(s) in an existing
computational framework of users choice

N
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Implementation strategy

Embed test specimen(s) in an existing
computational framework of users choice

N

ADMINISTRATIVE

FUNCTIONS RECORDERS COMMUNICATION .
TG Typical features
NODAL BOUNDARY DAMPING .
GEOMETRY CONDITIONS PROPERTIES O.I: an an aIySIS
ELEMENT TYPES
LOADING
AND LOCATIONS SOLUTION f k
ramewor
ELEMENT PROPERTIES

STATE DETERMINATION

NUMERICAL
ELEMENT 1

-

NUMERICAL
ELEMENT 2

EXPERIMENTAL
ELEMENT 1

X
AN

Define element as
an “Experimental
Element”

<—OpenkFresco

LABORATORY
CONTROLLERS
AND DAQS

<—Laboratory
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Implementation strategy

Embed test specimen(s) in an existing
computationa

framework of users choice

Typical features

of an analysis
framework

ADMINISTRATIVE
T, RECORDERS COMMUNICATION
NODAL BOUNDARY hl/)lAAi/ISP,IAI{I\IC?

GEOMETRY CONDITIONS oS
ELEMENT TYPES
Lernllite AND LOCATIONS SOLUTION
METHODS
ELEMENT PROPERTIES
STATE DETERMINATION
NUMERICAL NUMERICAL EXPERIMENTAL
ELEMENT 1 ELEMENT 2 ELEMENT 1

Define element as

|

vy |

Other Software
Packages

4@2‘ y an “Experimental
! ! Element”
i
OpenFresco I l_, <—OpenFreSCO
¥ —
Sy | <— Laboratories

AND DAQS
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OpenFresco Components

FE-Software

GenericElement

Y

Experimental Element

1

Experimental Site

1

Experimental Setup

|

Experimental Control

Control System
In Laboratory

provides all features of unmodified
computational framework, including
parallel and network computing

represents the part of the structure that is physically

tested and provides the interface between the FE-

software and the experimental software framework
5, A = :

stores data and provides
communication methods -
for distributed testing ’

transforms between the experimental element
degrees of freedom and the actuator degrees of
freedom (linear or non-linear transformations)

interfaces to the different
control and data acquisition
systems in the laboratories

provides control of physical actuators
as well as data acquisition using
physical instrumentation devices
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Introduction

# MATLAB based graphical user interface (GUI).

# Pre- and post-processing for OpenSees and
OpenkFresco.

# 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 for Windows & Mac.

N

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




Motivations

& Graphical input is more flexible than TCL text
Input.

# 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.

N




OpenSees Navigator

N

L/

<) OpenSees Navigator 2.1
File Edit ‘iew Define Assign Analyze Output Design Help | MATLAE Menu

DS | 2O S| X2YZ3 =B (E» |+ HEEE-

OpenSees Navigator

Release 2.4.2, December 2007

Developed by

Andreas Schellenberg Tony Yang, Ph.D. Eiji Kohama, Dr. Eng.
Dep. of Ciwvil and Erw. Eng. Dep. of Chvil and Env. Eng. Geo. and Structural Eng. Dep.
University of California, Berkeley University of California, Berkeley Port and Airport Research Institute

OpenSees Navigator is supported by funds from

The Pacific Earthquake Engineering Research (PEER) Center
National Science F lation (NSF)
The George E. Brown Jr Network for Earthguake Engineering Simulation (MNEES)
Port and Airport Research Institute (PARl)

{C}) Copyright 2004, The Regents of the University of California. All Rights Reserved.

Welcome to OpenSees MNavigator |
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<) OpenSees Navigator 2.1 @@
N Edit efin ian  An elp | MATLAE Menu k

MNew Model from Template ChrlH B » |+ B ‘.-' I* l—_

e ..

Beam Model

<} Geometry Templates @@

Geometry Templates

/ / EBF Model

Zipper Frame

Inverted-V Braced Frame

Moment Frame

Single Area Mesh




pertine geome oper praced Trame
e
<) Define Zipper Frame Geometry @@

Define Zipper Frame Geometry

2d j

Dimension {(ndm) :

Number of Stories (NOS) :

|Generate |

Number of Bays (NOB) :
Story Height (SH) :
Bay Width (BW) :

Boundary Condition {(BC) : pinned

| [ ] [HX]
%]

Brace Bay Config {(BraceBay) :

| BraceBay |

Num Segments in Col (N5C) :
Num Segments in Beam {N5B) :
Num Segments in Brace (NSBR) :
Num Segments in Z-Col (NSZC) :

= L ¥]
=]
=
o

Brace Offset (BraceOffset) :

[@rees@berkeley |13
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Define geometry: import from SAP2000

<} OpenSees Mavigator, 2.5 - PunahouZCANodel.oads. mat

FIEW Edit  Wiew Define Assign  Analyze Oubput  Design Help | MATLAE Menu
Mew Model From Template... e+ Z YZ 3D | & 5 | BE 4E |+ 7 S
Open Model From File... Chrl+O
Close Model -
R Load Model
Save Model As. .. )
Set OpenSees.exe Path... Loak, i | ] PfEII:IDSEIl ﬂ =] ﬁ{ v
Preferences. ..
Reset Preferences B FixF‘SIinester.m
Update O5M model. .. & I
B, u_} ﬁ HealthSciencesUnitl _FluidDampers, s2k
Print Setup. .. My Recent ﬂ HealthsciencesUnitl _FluidDampers_Mechanism,s2k
z:::ffev'ew”' b Dn_::;ments |;ﬂ HealthSciencesUnitl_Original. s2k
1 PunahouZ CAModeLoads . mat] L% PDStPrDEESSing'm %
2 UCsDBlindPredictionAnl . mat 3 WiteToExcel.m TI:"'F'E: 52K File
2 LesomindPredtiondot maf Desktop Date Modified: 8/8/2009 5:43 PM
4 UCSDElindPredictionad 1 mk. n R
o Size: .36 MB

il
ty Documents
8

-,
by Computer

y
My Network, File name: |H ealthSciencesUnitl_Original. :2k ﬂ
=l

Places
[*.m, *.mat, ".tcl, " z2k]

Files of type: Cahizel
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w
model "HealthSciencesUnit1_Original.s2k" has been loaded successfully

{ffhees(@ berkeley |16
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E D Jdeome N0 0 APZ2000C

riginal.s 2k @@

File  Edit

s | [E] o» |+ [ E

. . . . . . . . .
. . . . . . . . '
. . . . . . . . '
. . . . . . . . .
. . . . . . . . '
. . . . . . . . .
. . . . . . . . .
. . . . . . . . '
. . . . . . . . .
. . . . . . . . '
. . . . . . . . '
. . . . . . . . '
. . . . . . . . '
. . . . . . . . '
. . . . . . . . .
. . . . . . . . .
model "HealthSciencesUnit1_Original. s2k" has been loaded successfully ¥-1618.78 ¥1069.99 Z150.00
h b
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<) DpenSees Navi
File Edit

O

pator, 2.5 - HealthSciencesUnit1_Original.s2k

EIEIX
Define  Assign  Anal Oubput | MATLAE Menu k

== &

=

Design  Help

»

XZ plane Flip through elevation views

model "HealthSciencesUnit1_Original. s2k" has been loaded successfully

%1644 55 ¥-10243.44 72531 31
A

v
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<) OpenSees Navigator 2.1

elp | MATLAB Menu

Node:
-Tags

-SP Constraints

-MP Constraints

<)} Set Display Options @@

-Masses
Node Element General _

-Loads/Displ.
Tags Tags Model

Element:
SP Constraints M Types Global Axes

-Tags
B MFP Constraints B Geo Trans M Grid Lines

-Types
M Masses M Local Axes _GeoTrans
B Loads/Displacements M Zero Length -Local Axes

[l Loads/Deformations

-Zero Length

General:
-Model
-Global Axes
V N -Grid Lines

| Select all [l Clear all | [ ok |

Zipper frame geometry has been generated successfully




Help |  MATLAB Menu

£ E > |+ N N NS

Node:
-Add

-Delete
-Move
Element:
-Add

-Delete

-Divide/Join

-Add/Delete
ZeroLength

Zipper frame geometry has been generated successfully




Define material: uniaxial materials

<} |OpenSees Navigator 2.1

File Edit Wiew NEEEGEM Assign  Analyze  Outpub  Design Help | MATLAE Menu

D & 0 & EEENCETT TN . |+

nDr Materials...

»
»
»

=) Define Uniaxial Material

Define Uniaxial Material

Add Material : BoucWen

Modify Material :

ElasticDefault

Delate Material : ElasticDefault

Zipper frame geometry has been generated successfully

Templates:
-BoucWen
-Concrete01
-Concrete02
-Concrete03
-Concrete04
-Elastic
-ElasticNoTension
-ElasticPP
-ElasticPPGap
-Fatigue
-Hardening
-Hysteretic
-MinMax

-Parallel
-ReinforcingSteel
-Series

-Steel01

-Steel02

-Viscous




Define uniaxial material: Steel01

# Material properties
| Fy = 50 ksi
= E = 29000 ksi
m b =0.05

N

-

stress or force

hb*hED

strain ar defnrmatrn;n

T EED




Define uniaxial material: Steel01

=) Define Steel01 Material

Define Steeld1 Material

Material Name :

Yield Stress (Fy) :
Modulus of Elasticity (E) :
Hardening Ratio (b) :

Optional Parameters :

Iso Hardening Parameter (a1) :
Iso Hardening Parameter (a2) :

Iso Hardening Parameter {a3) :

29000

Iso Hardening Parameter (ad) :




(]
5 .. ‘. ‘. ‘. ‘. ‘. ‘. ‘. ‘. ‘. ‘. ‘. ‘. ‘. ‘|
-) OpenSees Navigator, 2.1 E]

Ouktput  Design Help | MATLAE Menu

Uniaxial Materials.

25

-) Define Uniaxial Material =3
Define Uniaxial Material
Add Material :
Modify/Show Material :

ElasticDefault

Delate Material :

‘ = B} £
17
13 [
18
# 4]

Zipper frame geometry has been generated suc




Define material: nD materials

<) |OpenSees Navigator 2.3 ==
File Edit View BEeEREN Assign  Analyze  Output  Design Help | MATLAE Menu Tem p I ates:
i Uniazxial Materials. .,
pryT—— 2L -ElasticCrossAnisotropic3D
Sections
Experimental - E|aStIC I SOtI’OpIC
Elements
Time Series. .. -F|UIdSO|IdPOI‘OUS
Load Pattern... a
Racorcrs.. - -J2Plasticity
-MultiaxialCyclicPlasticity

-PlaneStress

Add Material :

-PlateFiber
Modify Material :

-PressureDependMultiYield
Delete Material :

-PressureDependMultiYield02
-PressureDependentElastic3D
-PressurelndependMultiYield

-Template3DElastoPlastic

Under development:

-NewTemplate3DElastoPlastic
-ModelsLargeDeformation

zingle solid-mesh geometry has been genersted successiully -~ W0.00 %0.00 Z0.00 .




<} |OpenSees Navigator 2.1
File  Edit Define Jt==t A o] E lp | MATLAE Menu

= E e | ri

Templates:

-Aggregator
-Elastic

-Fiber
<) Define Line Section @@ -Uniaxial

Define Line Section

Add Section:
Moy Section:
Delete Secton:

17
13 [
18
# 4]

Zipper frame geometry has been generated successfully ®-5042 Y171 81 72000




Define line section: elastic section

N

% -
<) Define Elastic Section @|E|

Define Elastic Section

Section Name : Section01 Add

Cross-Sectional Area (&) : 0

Moment of Inertia {12} :

If the model i1s 3D

Define Elastic Section
Saction Name : Section01
Modulus of Elasticity (E) : 29000

Shear Modulus {G) : 29000
Cross-Sectional Area (&) :

Torsional Moment of Inertia (J) :

Moment of Inertia (ly) :

Moment of Inertia {I2) :




Define fiber section: Composite patch

L/

N




Define line section: fiber section

N

o
<} Define Fiber Section

Define Fiber Section

Section Name : 1stStoryColumn|

Add Fiber: Fiber
Meodify Fiber :

Delete Fiber :
Add Patch : Quadrilateral
Modify Patch :
Delete Patch :
Add Layer :

Meodify Layer :

Delete Layer:




) Define QuadrilateralPatch  [FEx

Define Cluadrilateral Patch

Patch Name : CoreConcrete

|

Material Type : ConfinedConcrete

WH

Lower Left Corner {yl,zl) : e e

UnconfinedConcrete

Lower Right Corner {yJ,2J) :

Upper Right Corner {ylK,zK) :
Upper Left Corner {yL,zL) :
Number of Fibers in |-J dir {nflJ) :
Number of Fibers in J-K dir {(nfJK) :

Optional Arguments :

Counter-Clockwise Rot {Theta) :

[Hees@berkeley |30




Define fiber section: AISC patch

N

=} Define AISC Patch
Define AISC Patch

Patch Mame :

Material Type :
AlSC Section Name :

=
g
|

Number of Fibers along dw {nfdw) :

NMumber of Fibers along tw {nftw) :
Number of Fibers along bf {nfbf) :
NMumber of Fibers along tf (nftf) :
Optional Arguments :

Counter-Clockwise Rot (Theta) :

W24 X68




o ﬂpenSees Na\ngﬂlur 2.1
A lp | MATLAE Menu

El > | + ri

Templates:

-Bidirectional
-ElasticMembranePlate

-PlateFiber

26

<) Define Area Section @@

Define Area Section

Add Section

Modify Section :

Delete Secton:

section(2) with name "1stFloorBeam" has been defined/maodified :




<} |OpenSees Navigator 2.1
1 Help | MATLAE Menu

S E > |+ EE
Templates:

-Actuator

-Adapter
-BeamColumnJoint

-DispBeamColumn

-) Define Line Element -ElasticBeamColumn

Define Line Element -ElastomericBearing

Add Element : CorotationalT, . )
— -FlatSliderBearing

Modify Element : ElasticDefault
-ForceBeamColumn

Delate Element : ElasticDefault

-GenericClient
-HingeBeamColumn
-Joint2D
-SingleFPBearing
-Truss

-TwoNodeLink

-ZerolLength

element [15] has been added successfully




Define line element: ElasticBeamColumn

N

L

<) Define ElasticBeamColumn Element @|§|@

Define ElasticBeamColumn Element

Element Nams
Modulus of Elasticty () Database

Cross-Sectional Area (A) :

Moment of Inertia (12) :

<) Select Section from Database

Select Section from Database
Database :
Section Name :

Direction :




Define line element: ForceBeamColumn

<) Define ForceBeamColumn Element E“il

Define ForceBeamColumn Element

N

Element Name : 1stStoryColumn
Number Intergration Points {NIP) :

Section Type : 1stStoryColumn
Optional Arguments :

Mass Density (massDens) :

Maximum Iterations {maxlters) :

Tolerance {tol) :




Define element: area and solid elements

L/

N

File Edit Wiew BEENEN Assign  Analyze Output  Design Help | MATLAE Menu

Matetials PIYZ 3D BEEE e |+ I EEE

Templates (area):
Sections
Experimental _Quad

Elemnents Line Elements. ..

Time Series. ., 1 1 'She”

Load Pattern, ..

Recorders... | 1 = 'BbarQuad

<) Define Area Element :" -EnhancedQuad

Define Area Element

Templates (solid):

Modify/Show Element : -Brick8N
B . . Bl -StdBrick

Under development:
-Brick20N

-Quad-UP
-Brick8Nu-p-U
-Brick20Nu-p-U
—EIementsLargeDeformationJ

zingle solid-mesh geometry has beeh generated successtully - ¥0.00 Y0.00 Z0.00 .




<} |OpenSees Mavigator 2.1

P | MATLAE Menu

Elw |+ E BB/~

An

<) Define TimeSeries

Define TimeSeries

Add TimeSeries : Constant
Modify TimeSeries ; LinearDefault
Delate TimeSeries : LinearDefault

element [15] has been added successfully

CIEX

Templates:
-Constant
-Linear
-PathFile
-PathFileFiltered
-PathValue
-Pulse
-Rectangular

-Sine

-Triangle

X-B5.20 Y173 .85 70.00




Define TimeSeries: PathFile

-} Define PathFile Time Series

TimeSeries Name :

Time Interval (dt) :

Load Facter {cFactor) :

Time File Name {fileTime) :

Value File Name (filePath) :

Define PathFile Time Series

SACNFO1

D:ANEES'G ruundMutiuns‘JSﬂCH FO1.txt

386.1

Ground-Accglerafion-Time-Histor (SAC NFO1 (978 Tabas)

Browse




Dertine LoadPatte
@, L/
(]
N 2 S S S N S S S SN S NN NN N SN NS N SN S DU S N NN R S
<} |OpenSees Navigator 2.0 - Test.mat @@

Help |  MATLAE Menu

wE» |+ EEHEE -

Templates:

o -Plain

-UniformExcitation

-MultipleSupport

<) Define LoadPattern @@

Define LoadPattern

Add LoadPattern : Plain
Modify LoadPattern : PlainDefault
Delate LoadPattern : PlainDefault

time-series(2) with name "SACNFO1" has been defined/modified successfully ®-41.89 Y157 54 70 .00




Define LoadPattern: UniformExcitation

N

L/

=} Define UniformExcitation Load Pattern

Define UnifeormExcitation Load Pattern

LoadPattern Name : SACNFO01
TimeSeries Type :

Direction of Excitation (dir) : _




Templates:

<} |OpenSees Navigator 2.0 - Test.mat

1 Help | MATLAE Menu

FEr | tEEEE~ -AreaElement

File Edi Define naly

-BeamColumn Element
:
: -Bearing Element

-Display

-Experimental Element

<) Define Recorder -Joint2D Element

Define Recorder -Node
Add Recorder: BeamColumn Element -Solid Element
Modify Recorder : DefoShape -Truss Element
Delete Recorder : DefoShape

-TwoNodeLink Element

-ZeroLength Element

Defaults:

-DefoShape

-EigenVector

load-pattern(2) with name "SACNFO1" has been defined/maodified successfully




. Y Y Y
(]
N
-} Define Node Recorder

Define Node Recorder

2

Recorder Name :

DefoShape

| Add |

Node Number(s) :

M Envelope

Deformations :

Displacements

Velocities

Accelerations

M Incremental Displacements

M Incremental Delta Displacements

M Eigenvectors

Forces :

B Reaction Forces Without Inertia
B Reaction Forces Including Inertia
B Unhalanced Loads Without Inertia

B Unbalanced Loads Including Inertia

42




Define recorder: BeamColumn recorder

N

L/

<) Define BeamColumn Element Recorder @lil

Define BeamColumn Element Recorder

Recorder Name : ElemForces

Element Number(s) : M Envelope

Arguments : Global Resisting Forces

Local Resisting Forces

Section Response : © Section
Section Number(s) :
Arguments : Forces Deformations

B Stiffness

Fiber Response : © Fiber

Arguments : B Stress/Strain m Y-Coor m Z-Coor




<} |OpenSees Navigator 2.0 - Test.mat

lp | MATLAE Menu

E » |+ rr ./

=) Define Analysis Options @@

Define Analysis Options

Add Analysis Options : [ New Analysis Options |
Modify Analysis Options : StaticDefault j
Delete Analysis Options : StaticDefault j

load-pattern(2) with name "SACNFO1" has been defined/maodified successfully

B

Defaults:
-StaticDefault

-TransientDefault

-EigenDefault

H-TO.16 Y173 .85 Z0.00




Define analysis options: new analysis

<) Define Mew Analysis Options E]|E|
Define New Analysis Options

Analysis Optn Name : AnalysisOptn01

Analysis Type : Transient

N

Constraint Handler Type : Plain Constraints

Integrator Type : Alpha0s

Solution Algorithm Type : Linear
Convergence Test Type: Energy Increment
DOF Numberer Type : Plain

System of Equations Type : BandGeneral

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

The AlphaOS Method requires a Linear solution algorithm




(]
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<) OpenSees Navigator 2.0 - Test.mat @@

Help |  MATLAB Menu

E] » | + N B .

Node:

-SP Constraints
-MP Constraints
-Masses

-Loads

-Displacements

-Imposed Motions
Element:

-Types

-GeoTrans
-Rotations
-Local Axes

-Loads

recorder(2) with name "DefoShape" has been defined/modified successfully




Assign menu

N

L/

<) Assign Nodal Masses

Assignh Nodal Masses

Replace/Add/Delete Masses :

Node Number(s) : 2336

Mass X-dir: 0.5

Mass ¥Y-dir: 0.5

Mass Moment of Inertia Z-dir : <) |Select Nodes
Select Nodes

Y-Coordinate :

<} |Assign Element Types
Assign Element Types

Assign Element Types :

Element Number(s) :

Element Type :

<) Assign Element Geometric Transformations

Assign Element Geometric Transformations
Assign Geometric Transformations :

Element Number{s) : 17:24
Gaomatric Transformation




<) OpenSees Mavigator 2.1 - ZipperExpHS.mat

==

Nodal Masses

0.0m
(0,0,0%
(0.0259,0.02559,0) (0,0,0% (0.0259,0.02559,0)
BF0,0,00 Bri2 B BEETO =K} B F0,0,00
Br, 3 /
coldmn 0,00 3 0,0,00 coldmn
Br; 0,0,03 ra
0,0,0%
0.0269,0.0259,00 0,0,01 0.0259,0.0259,00
0,0 0,0,00 0,0,0)
= 0,0 B2 BCBC O C B2 [EEs TER))
Br 12
coldmn 0,00 2 0,0,00 coldmn
Br 12
0.0269,0.0259,00 0,001 0.0259,0.0259,00
0,0 0,0,00 0,0,0)
B1 0,0 B1 ZC TRy B BT, 00
colrmn calfrmn
ExpBracel
0,00 0,00
0,0,00 0,00
B0 BT ¥, 0y

Element Types




<} |OpenSees Mavigator 2.1 - ZipperExpHS.mat
Help |  MATLAE Menu
Define Analysis Cases. .. ri ."' l_ l-_

Defaults:

-StaticDefaultCase

-EigenDefaultCase

r*} Define Analysis Case @@1

Define Analysis Case

Add Analysis Case : [ New Analysis Case |
Modify Analysis Case : EigenDefaultCase j
Delete Analysis Case : EigenDefaultCase j

moadel "ZipperExpHS . mat" has heen loaded successfully #-46 36 Y171 60 20 .00




NP
-} Define Mew Analysis Case

EoX

Define New Analysis Case

Analysis Case Name :

m

o

=) Define New Damping Parameters

Q1
A[Eks)

L Define New Damping Parameters

Damping Parameter Set Name :

DampingParam01

= Region Defined by :

Mode or Element Number{s) :

Hodes

Mass Prop. Damping (alphaM]) :

|“ |]‘ |I| |||

A
—_ Keurr Prop. Damping {betak) :
L
Kinit Prop. Damping (betaKinit) :
C Keom Prop. Damping (betaKcom) :
c

Number of Load Steps {(numincr) :

Time Step Increment (dt) :

= W ~
=] =
= =
1 =
=
=
4]
(K

50




User Defined Analysis Script

? zet the Lest parateters

set testType MNormDisplIncr

set testTol 1.0e-5;

set testlter Z5;

test ftestType ftestTol Stesclter

N

# set the algorithm parameters
set algoType Frylovllewton
algorithm SalgoType

set ok O;
et tFinal [expr $num3teps * $dt]
set tlurrent [getTime]

vhile {§ok == 0 £& ftCurrent < §tFinal} {
if {fmod(jcCurrent,1) < 1.0E-18} ¢
puts "{i ftCurrentc™

i
zet ok [analyze 1 §dt]

if {$ck !'= 0O} ¢
pucs "
puts [format "KrylovMewton failed (time = %1.3e), try Newton" jtCurrent]
algorithm HNewton
test ftestcType jtestTol $tesclter O
et ok [analyze 1 3dt]
algorithm falgoType

if {$ok != 0} ¢
puta rorr
putzs [format "Nevton failed (time = %1.3e), tLry Newton w/ iniCurrent™ §tCurrent]
algorithm Nevton —initialcurrent
test fteatType jtestTol ftestlter O
set ok [analyze 1 §$dt]
algorithim $algoType

if {$§ok != 0O} {

puts r L
puts [format "MNewton w/ iniCurrent failed (time = %1.3e), try Newton w/ ini™ §tcurrent]
algorithm Newton —initial

test fteatType $testTol [expr 500 * ftestlter] O

set ok [analyze 1 5dt]

algorithi $algoType

test fteatType jtestTol ftestlter O
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Steps:

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

4t

it

h name "Eig in]g en defined.




Run OpenSees: write TCL files

<) OpenSees Mavigator 2.1 - ZipperExpHS.mat

File Edit View Define Assign Analyze Output Design Help | MATLAB Menu

NEEES 2@ wrEyZs B2 Ew |+ 00 0E

Steps:
2. Write OpenSees Input Files (writes TCL files)

3. Run OpenSees

Running OpenSees

recorder(5) with name "Eigenvector" has been defined/maodified successfully #-45.55 ¥171.60 £0.00
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File Edit Wie De Assign  Analyze  Cubput 1| MATLAE Menu
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First:

Load OpenSees Results

r*} Load OpenSees Results @@1

Load OpenSees Results

Select Analysis Case(s) : [EigenDefaultCase [ |
ACNFD1CaseD1 -

name "Eigenvector' has been defined/modified s sfully 7171.680 Z0.00
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) PlotDeformed Shape e

File Edit View Insert Tools Desktop Window Help

Exl | * Dofoships - Time = 3347

e ep ANGg ase Recorde Qrae a0 atlo .




) Plot Element Forces ___________________ EEX

File Edit View Insert Tools Desktop Window Help
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Exl | * e . Time = 3347

e ep ANGg ase Recorde Response a0 atlo .
[Mees@berkeley |s7
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Post processing: plot response histories

A
N
<} Plot Response g@g|
Display | MATLAE Menu £
ODeEeEdES Lk S e 08 83
LAZZYY
2 ¥ 3355 [
: i 1.557 : 5 ; ; Dspi10,1)
I S W b ] Dsp(13,1) |
' ] | 5 5 e e Dsp(16.1)
1 :
05 ;
g 0 :
05 :
R :
1.5 :
| i i | | i

B g 10 12 14 16

|
¥ 3835
W -1.887
Sl T e —— R
-] : Defoshape - lDsp - M16 - H L -

AnalysisCase Recorder Parameter Node/Element DOF .




Post processing: plot response spectra

L/
<) |Plot Response Spectra g@@

Display | MATLAE Menu £

Ded&E kh KO € 08 803

N

Response Spectra

1400

I
— LAY ¥ (psdAce 0.05)
: ; : ; FirstFloorSpectrajpsdicc 0.05)
1200 = -----pp === - - jE oo - R e e R Ry R R —

1000 S [ - S — S —— S — -

800 —-----}- T b - = b o o s P L C LR C TR R R TR e —
() 'l N ' . ' '
o )
=1
=
2 : : : : :
BOO =k f -4 - em - R e R R R EEEEEEEEEEEEEEE ek —
A00 [ - = === oo o P L C LR C TR R R TR e —
200 [~ -smemnsmemnane s eanas T e S oo I -

Plot 3 FirstFloorSpectra j T j J Linear j

FirstFloarSpectra j psdfce j 0.05 j Lineay j

Spectra Name Response Damping  Axis Scale .
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<) |OpenSees Navigator 2.1 - ZipperExpHS.mat

File Edit View Define ign  Anal

hedE &

madel "ZipperExpHS mat" has heen saved successfully

Database Inquiries:
-Show Available Sections
-Find Section Properties
-Find Matching Sections
Design Checks:

-Bending Capacity

-Compression Capacity
-Shear Capacity

-PMM Interaction

i 171.60 £0.00




AISC design toolbox: section properties

N

<} Find AISC Section Properties

Find AISC Section Properties
Section Shape :

Section Parameters :

Tickness of the weh (W,M,% only) - tw
Tickness of the flange (W,M,S only) - tf

AlSC Section Properties

The requested parameters are :

name = W24x68
shape = W




AISC design toolbox:

N

<} |Find Matching AISC Sections

Select Section Shape :

Add Parameter :
Depth - d

Modify Parameter :
Area- A

Delete Parameter :
Area - A

Sort by Parameter :

Area - A

<} Output

Find Matching AISC Sections
WisM
Min :
Min :

Matching AlISC Sections

There are a total of "19" sections available:

o

Max :

Max :

matching sections




AISC design toolbox: bending capacity

-) AISC Bending Capacity =3
Bending Capacity of AISC Section

Section Shape :

Unkraced Length {Lb) : [in]

N

Bending Coefficient {(Ch) : [

Yield Stress {Fy) : [ksi]
Modulus of Elasticity (E) : 29000 [ksi]
Direction : strong

Mote: The AISC Bending Capacity check is only applied to AISC rolled WISIM/HSS sections.

<} Output
AISC Bending Capacity

capacity for section W24xad
120 in
1
50 ksi
29000 ksi

Flange_Compactness = Compact

Wsb Compactness = Compact

Capacity = 7203.19

FailureMode = Lateral torsional buckling




AISC design toolbox: compression cap.

<} AISC Compression Capacity @|§|@
Compression Capacity of AISC Section

Section Shape :

Effective Length {kLx) : [in]

N

Effective Length {kLy) : [in]
Yield Stress (Fy) : [ksi]

Modulus of Elasticity (E) : [ksi]

MNote: The AISC Compression Capacity check only applied to AISC rolled WIS/IMIHSS sections.

<} Output

AISC Compression Capacity

Compression capacity for section W14x68 :
With kLx = 144 in

kLy = 144 in

Fy = 50 ksi

E = 25000 ksi

Section_Slenderness = Hone flender

phi = 0.85

FailureMode = Inelastic buckling {(Qs{flange) = 1, Qalweb) = 1)
Capacity = 661.6242




AISC design toolbox: shear capacity

N

Shear Capacity of AISC Section
[Calculate]

Mote: The AISC Shear Capacity check is only applied to AISC rolled WISIM sections.

AISC Shear Capacity

The Shear Capacity parameters are

T tw p = 78.2264

T tw r = 97.4274

T tw = 48.8793

phi = 0.9

Capacity = 265.5585

FailureMode = Reaching vielding capacity 0.6%Fy




A
N

AISC design toolbox: PMM interaction

<} AISC PMM Interaction Check

PMM Interaction Check of AISC Section

Section Shape :

Yield Stress (Fy) :
Modulus of Elasticity (E) :
Demand :

Applied Axial Force {Pu) :

Applied Moment about X axzis (Mux) :
Applied Moment about Y axis (Muy) :

Compression :

Effective Length {kLx) :

Effective Length {kLy) :

Bending :
Unbraced Length (Lb) :
Bending Coefficient {Ch) :

W24 <68

EEX

[ksi]
[ksi]

[kips]
[kips - in]
[Kips - in]

[in]
[in]

[in]
[-]

Mote: The AISC P-M interaction check is only applied to AISC rolled W/S/IMIHSS sections.




Summary

N

# 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.




Website: home

N

OPENSEES NAVIGATOR

INTRODUCTION

ManNuALS

TuToRrIALS  PRESENTATIONS Discussion UpDATES DowNLOADS LinKs

Home=

Introduction

hanuals

Tutorials

Presentations

Discussion

Updates

Downloads N

Links

Dear OpenSees Navigator users,

Thanks for your interest in OpenSees Navigator. This program is intended to be self-explanatory,
nevertheless a basic user manual will be added to the website shortly. We are very happy to have the
opportunity to distribute this software for OpenSees Mavigator users. We encourage evengone to tny out
all of the functions of the program and send us criticism, corrections or suggestions to improve futlure
yersions. YWe also encourage users to s-mail us at either andreas schellenbera@amail com or
yangtony2004@gmail.com so that we can add the e-mail addresses to the OpenSees Navigator user
list. We will use such list to contact everyone about new releases or major updates. We will try our best
to improve the next release.

Thank you.
Please feel free to visit our websites to discover in what other fun research we are involved:

Andreas Schellenberg & Tony Yang

|E| Hit Counter

OpenSees Mavigator ©2004-2006 UC Berkeley, All rights reserved. Flease contact us with any questions or comments.




Website: download

N

OPENSEES NAVIGATOR

Home INTRODUCTION ManuaLs  TUTORIALS PRESENTATIONS Discussion UPDATES DowNLOADS Links

Home= Downloads= Stand-Alone Windows=

MCRInstaller.exe

OpenSeeshavigator zip Installation Instructions:

1. Download the two files on the left.

2. Install the Matlab compaonent runtime libraries by executing MCRInstaller sxe and
following the on screen instructions (this has only to be done once).

3. BExtract OpenSeesiavigator zip in any folder of your choice and then execute
OpenSeeshavigator exe.

4. Ifyou like you can create a shortcut to OpenSeesiavigator exe on your Deskiop.

E Hit Counter OpenSees Mavigator @2004-2006 UC Berkeley. All rights reserved. Please contact us with any questions or comments.
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