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Introduction:
MATLAB based Graphical User Interface

Create 2D/3D structural models for OpenSees
Post processing fior OpenSees

Design toolboxes: NSP, AISC design checks;, ...




OpenSees Navigator

Voetivation:
Graphical input is more filexible than TCL text input

Use MATLAB to doi the post processing

OpenSees Navigator creates the OpenSees model and
does the post processing graphically.

Flexible to use and reguires noi programming skills
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OpenSees Navigator

Define Geeometry:

New: Medel from Template:
3D Stick:Moedel

Multi"Span Beam

Mement Frame

ZIpper Erame

Load Model fram: File
u Previously! definedimodel
n V-file (text input from MATLAB)
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J Geometry Templates

| Welcanne to OpenSees Navigatarl
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zipper frame geometty has been genersted successfully
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MATLAB Menu

CEx
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OpenSees Navigator

Define Material:
Templates:

m Steel0l

Steel02

EPP.

Hardening Material
Elastic

Concrete0d

OpensSees Navigator

DPefine Material:
Steelod

P

stress or farce

m Fy = 50 ksi

s E = 29000 ksi BOIED

=
5
=

= b=0.05

-
- -
strain or deformation

Name : A50

Fu™HED
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-} Define Material

Defne Material

OpenSees Navigator 1.0
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-} Define Steel01 Material

Define Steelll Matesial

Waterial H.

= (F2) N
Modubus of Elasticity (E) EC

Hadening ratin [b]
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J Define Material

has been defined/modified succasshully

OpensSees Navigator

Define Section:
Tlemplates:
u Elastic Section

m Fiber Section
s Aggregator Section
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File

Edit View Define Assign

) Define Fiber Section

Hame:
Al Fiser
Modily Fibes
Dielote Fibes
Add
Modily Palch
Delote Palch
Add Laper @
Modily Layer

Delete Layer

Analyze Display Output Design

-} Define AISC Pa

b Mame
wetinn Hame:

Hatarial Typo

8 ol Fibess alorg dw [nildw] :

 of Fibers alorg tw (nftw]

¥ of Fibers along bf [nibd]

B ol Fibwis shorsg 1 [nltl]

Help

Help

MATLAB Menu

CEx

Define Fiber Section

MATLAB Menu

Define AISC Patc
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) Define Fiber Section F:I@IEI

Define Fiber Section

Moes 13t Fl Beam
Al Fibaee
Modily Fibes
Delote Fihes
Add
Mudily Palch
Uelote Paleh
At Lapes :
Maodily Layer

Delete Layer

patch(1] with name "AISC_Patch” has been defined/modified successfull
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Define Section

15t Fl Beam -
15t Fl Doam bt
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OpenSees Navigator

Define Fiber Section: +——— 167
Column Section [

s 18” x 18”
u \WA4X68

1811
s 16 rebars

OpensSees Navigator

DPefine Eilber Section:

m 18" x 18”7
n Material': Concrete: 8

= 10 x 10
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OpenSees Navigator

Define Fiber Section:
Add AISC Patch

n Wi14x68
n Materiali Steel” 60

m [Discretization

OpensSees Navigator

Define Fiber Section:
Add Straight layers

a Addithe rebars
n Materiali Steel 60

s 16 rebars

Name : Column Section
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OpenSees Navigator

Define Element:
Templates:

Iirlss

Elastic Beam Column
Nenlinear Beami Column
Zero) Length Element

OpensSees Navigator

Define Loading:

Time Series:
Constant
[Cinear
Rectangular
Sine
Load from files

_oad Pattern:
= Plain
s Uniform: Excitation
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OpenSees; Navigator

Assign Loadingk

J Assign Nodal Loads

Assign Hodal Loads

o
Force Fr [
Momer D—

J |OpenSees Navigator 1.0
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load-pattemn(2): loads at nodel:) [2] have been added succes:




OpenSees Navigator

Define Recorder:

Node Recorder:
Displacement
Velogity,
Acceleration
Drifits

Element Recorder:

s locall Ferces
Global Forces
Section Eorces

OpensSees Navigator

Define Analysis Optiens:

) Define Static/Transient Analysis Options

Analysis Name -

Analysis Type -
Constraint Handler Type :
Integrator Type :

Solution Algorithm Type :
Convergence Test Type ©

DOF Numberer Type :

System of Equations Type :

Define Static/Transient Analysis Options

. N

Penalty Method -

Displacement Control

Energy Increment hd
ProfileSPD hd

=)
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OpenSees Navigator

Define: Assign:
Geometry, Element
Material Loading
Section
Element
Leading
Recorder
Analysis Option

OpensSees Navigator

Define Analysis Cases:

)} Define Analysis Case ‘;HE”X|

Analysis Case Name :

Start from previous Analysis Case :

Number of Load Steps [numlincr) -
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OpenSees Navigator

Define Analysis Cases:

o =13

Select Analysis Casefs) :

OpensSees Navigator

Run OpensSees:

——
J Running OpenSees ‘-7”g”¥|

running OpenSees analysis, please wait ...
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Post Precessing

Noenlinear Static Analysis

Movie Creator

Nonlinear Static Analysis

21
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Roof drift ratio (%)
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Post Precessing

Noenlinear Dynamic Analysis

Plot Viode Shapes

Nonlinear Dynamic Analysis

[ J Plot Mode Shape El@lg‘

Fle Edt View Insert Took Window Hep

N 71 N [T e
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Time Histery Response

Nonlinear Dynamic Analysis

Hysteresis Loops

Noenlinear Dynamic Analysis
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Element Forces

Nonlinear Dynamic Analysis

J Plot Element Forces

Fie Edt View Insert Toos Window Help

ET1 N I [T

Summany.

Opensees Navigator provides

Flexible and user friendly: GUI
Many: built in pest: processing tosllhoxes

Easy way te study: material, section, element or system
behaviors

Great tool to’ visualize structural behavior

GUIl for AISC steell manuall section! properties
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SuUmmeary.

Thinking ahead: OpenSees Navigator 2.0

m Better graphical visualizations
More templates
Multiple support excitations
Hybrid Simulation

More design packages

Conclusion

:)penSees Naiﬂﬁaghllé) \ﬁ/)bbﬁ available at

Tony Yang: Andreas, Schellenberg:
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