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BuildingTcl & BuildingTclViewer
• BuildingTcl and BuildingTclViewer provide a library of Tcl/Tk procedures that can be

used within OpenSees to
– build a simula@on‐model library via scrip@ng modules or interac@vely

– run simula@ons via scrip@ng modules or interac@vely
– visualize real‐@me structural response during numerical simula@on
– visualize results interac@vely.

• BuildingTcl is a library of Tcl procedures (commands) used to build a database for
numerical simula@on of building frames. Structural materials, sec@ons, elements,
models, analyses, loads and load combina@ons created in this database. Structural
models can be Eleva@ons, Plans, or 3DModels, which combine eleva@ons and plans.
Procedures are included to perform the numerical simula@on using OpenSees. The
OpenSees recorder data is post‐processed into more accessible format.

• BuildingTclViewer is a Tcl/Tk widget (program) that provides a graphical user interface
to create the BuildingTcl database interac@vely, run the numerical simula@ons using
OpenSees interac@vely, and view the results interac@vely.

• While BuildingTcl and BuildingTclViewer were developed on a Windows plaSorm, they
can be made to work on other plaSorms, even Mac.

Interac1ve OpenSees simula1on via:
 

Scrip1ng Interface
Graphical User Interface Interchangeable
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Objec@ve of BuildingTcl & BuildingTclViewer
• Generate numerical‐simula@on input in a manner consistent with

architectural/structural drawings
• Create a database of all structure and simula@on data
• The implementa@on of OpenSees to do the analysis is natural here,

but not restric@ve
• Be able to run on a number of plaSorms, just as OpenSees can

Silvia Mazzoni,  OpenSees Days 2010

Features
BuildingTcl:
• High‐level scrip@ng tool
• Generate building‐model data

• Materials
• Sec@ons
• Element Types
• Analysis Models
• Loads (Gravity & Lateral)
• Load Combina@ons
• Models

• Eleva@ons
• Plan
• 3D Frames

• Generate analysis‐model data
• Generate loading and load‐combina@on
data

• Generate OpenSees model of building
• Perform OpenSees numerical simula@ons
• Post‐Process OpenSees recorder output into
formaZed data

• Generate OpenSees input files

BuildingTclViewer:
• Graphical User Interface (GUI) for BuildingTcl
• generate and/or visualize ALL BuildingTcl
input graphically

• Save ALL input into BuildingTcl script
• Perform numerical simula@ons using
OpenSees interac@vely

• Visualize OpenSees simula@on real‐@me
• Pause and/or stop OpenSees analysis real‐
@me

• Visualize simula@on results interac@vely
• Export simula@on results
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Drawings: Eleva@ons & Plans
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Model Input
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Material, Sec@on & Element Types
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Analysis Models
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Lateral Loads

NOTE: Gravity Loads are defined within the model
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Pushover LoadCombina@ons
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EQ Load Combina@ons
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Interes@ng Example
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• Provide a graphical user interface for BuildingTcl input
• Provide capability of running OpenSees real‐1me
• Visualiza@on of Input / real‐@me response / output
• Save graphically‐generated input into BuildingTcl script file

Objec@ve of BuildingTclViewer
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Menus
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Materials
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Library of MaterialModels
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Sec@ons
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Library of Sec@onModels
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AISC StandardWideFlange Sec@ons
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RC WideFlangeFiber
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Uncoupled‐Response Sec@ons

•Column‐End Hinges (Bending &/or Shear)
•Support Springs
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ElementTypes
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StructuralElements

•Column
•Beam
•DiagonalBrace
•ChevronBrace
•ColumnHinge
•SupportSpring



Silvia Mazzoni,  OpenSees Days 2010

Eleva@on‐Model Input
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Eleva@on Model Input
Model Variables
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Eleva@on Model Input
Story Height & Bay width
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Eleva@on Model Input
Current‐Selec;on Proper;es
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Eleva@on Model Input
Columns & DiagonalBraces
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Eleva@on Model Input
Support Springs & Nodal Loads appear



Silvia Mazzoni,  OpenSees Days 2010

Eleva@on Model Input
ColumnHinge
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Eleva@on Model Input
Beams

Once Beam has been defined,
user can define:

•Distributed gravity loads
•Chevron Braces



Silvia Mazzoni,  OpenSees Days 2010

Eleva@on Model Input
ChevronBraces

BuildingTcl rebuilds beam element
Both braces are created simultaneously
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Eleva@on Model Input
Distributed Loads

User needs to specify gravity loads for each gravity‐load case.
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Eleva@on Model Input
Element‐Proper;es Edi;ng
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Eleva@on Model Input
Element/Load removal: Ctrl‐key
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Eleva@on Model Input
View‐Object Slec;on

Possible Elements Exis@ng Elements
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Eleva@on‐Model Input
View Exis;ng Elements only
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Eleva@on‐Model Input
View Possible Columns & Beams only
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Eleva@on Model Input
Mul;ple‐Object Crea;on: ShiJ‐key

1. Press & hold shi` key
2. click and hold mouse buZon on boZom‐le` window corner

1. Drag mouse to top‐
right window corner

2. Release mouse
buZon

3. Release shi` key
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Eleva@on Model Input
Mul;ple‐DistributedLoad input

NO to element, YES to load
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Plan‐Model Input
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Plan‐Model Input
edit plan

Column‐Line Labels

Bay Widths

Plan Bay widths control
3DFrame Bay Widths

Number of Bays
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3DFrame‐Model Input
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3DFrame‐Model Input
Model Variables

Silvia Mazzoni,  OpenSees Days 2010

3DFrame‐Model Input
1. select plan
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3DFrame‐Model Input
2. select eleva;on
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3DFrame‐Model Input
3. place eleva;on into plan column‐line

or

use Ctrl‐key to remove eleva@ons on plan

select from first column line for eleva@on, this determines orienta@on of eleva@on
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3DFrame‐Model Input

Columns of intersec@ng eleva@ons are placed on a first‐come first‐served order.
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3DFrame‐Model Input
Placing eleva;ons
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3DFrame‐Model Input
Placing eleva;ons

1. select eleva@on on plan by 

2. select first node to be moved. Nodes can be
moved only if there is a free adjacent column‐
line intersec@on

3. select one of the possible nodes given
4. move next node.
Nodes can skip column lines.
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3DFrame‐Model Input
placed eleva@on
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3DFrame‐Model Input
view Element Cross Sec;ons

Fiber Sec@ons only

zoom
(double‐click to
reset=1)
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3DFrame‐Model Input
view local z‐axis

rotate
(double‐click to reset=1)
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Analysis Models
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Loads
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LoadCombina@ons
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LoadCombina@ons
Gravity Loads

•Loads
•Analysis
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LoadCombina@ons
Lateral Loads

•Loads
•Analysis
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Did you no@ce the smart Units?
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Run Simula@on(s)
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Select Models and LoadCombina@ons
for Analysis
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Real‐Time Visualiza@on Controls
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Real‐Time OpenSees Simula@on
3D Frame
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Real‐Time OpenSees Simula@on
Real‐Time Pause/Stop
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Visualiza@on of Simula@on Results
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Visualiza@on of Structural Response
anima;on
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Visualiza@on of Structural Response
viewpoints
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Visualiza@on of Structural Response
nodal‐displacement response
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Visualiza@on of Structural Response
zoom & rotate
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Visualiza@on of Structural Response
element sec;on
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Visualiza@on of Structural Response
@ Analysis Steps
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Visualiza@on of Structural Response
envelope values
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Visualiza@on of Structural Response
range of response
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Visualiza@on of Structural Response
individual story
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Visualiza@on of Structural Response
individual StructuralElement
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Visualiza@on of Structural Response
individual‐eleva;on response
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Visualiza@on of Structural Response
individual‐eleva;on response

or:
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Visualiza@on of Structural Response
Combined selec;on
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Visualiza@on of Structural Response
N‐LoadCombina@ons envelope
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Visualiza@on of Structural Response
selected‐element response
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Element‐Sec@on Response
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Sec@on‐Fiber Response
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In case you have to hard‐exit:

A`er every @me that any object is saved or modified, BuildingTclViewer  saves a file in
the same directory as the input file:

CurrentData.tcl
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Conclusions: BuildingTcl combines the
power of scrip;ng input with a GUI
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Documenta@on: OpenSees wiki
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Download:
neesforge.nees.org/projects/buildingtcl/


