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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 simula2on‐model library via scrip2ng modules or interac2vely 

–  run simula2ons via scrip2ng modules or interac2vely 

–  visualize real‐2me structural response during numerical simula2on 

–  visualize results interac2vely. 
•  BuildingTcl is a library of Tcl procedures (commands) used to build a database for 

numerical simula2on of building frames. Structural materials, sec2ons, elements, 
models, analyses, loads and load combina2ons created in this database. Structural 
models can be Eleva2ons, Plans, or 3DModels, which combine eleva2ons and plans. 
Procedures are included to perform the numerical simula2on 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 interac2vely, run the numerical simula2ons using 
OpenSees interac2vely, and view the results interac2vely. 

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

Interac1ve OpenSees simula1on via: 

 Scrip1ng Interface 
 Graphical User Interface  Interchangeable 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Objec2ve of BuildingTcl & BuildingTclViewer 
•  Generate numerical‐simula2on input in a manner consistent with 

architectural/structural drawings 

•  Create a database of all structure and simula2on data 

•  The implementa2on of OpenSees to do the analysis is natural here, 
but not restric2ve 

•  Be able to run on a number of plaWorms, just as OpenSees can 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Features 
BuildingTcl: 
•  High‐level scrip2ng tool 
•  Generate building‐model data 

•  Materials 
•  Sec2ons 
•  Element Types 
•  Analysis Models 
•  Loads (Gravity & Lateral) 
•  Load Combina2ons 
•  Models 

•  Eleva2ons 
•  Plan 
•  3D Frames 

•  Generate analysis‐model data 
•  Generate loading and load‐combina2on data 
•  Generate OpenSees model of building 
•  Perform OpenSees numerical simula2ons 
•  Post‐Process OpenSees recorder output into 
formaHed 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 simula2ons using 
OpenSees interac2vely 

•  Visualize OpenSees simula2on real‐2me 
•  Pause and/or stop OpenSees analysis real‐
2me 

•  Visualize simula2on results interac2vely 
•  Export simula2on results 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Drawings: Eleva2ons & Plans 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Model Input 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Material, Sec2on & Element Models 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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 LoadCombina2ons 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EQ Load Combina2ons 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Interes2ng Example 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•  Provide a graphical user interface for BuildingTcl input 

•  Provide capability of running OpenSees real‐2me 

•  Visualiza2on of Input / real‐2me response / output 

•  Save graphically‐generated input into BuildingTcl script file 

Objec2ve of BuildingTclViewer 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Materials 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Sec2ons 



Silvia Mazzoni,  PEER annual mee2ng, 2009 

Eleva2on‐Model Input 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Plan Input 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3D‐Frame‐Model Input 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Run Simula2on(s) 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Real‐Time OpenSees Simula2on  
3D Frame 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Real‐Time OpenSees Simula2on 
Real‐Time Pause/Stop 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Visualiza2on of Simula2on Results 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Visualiza2on of Structural Response 
anima7on 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Visualiza2on of Structural Response 
viewpoints 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Visualiza2on of Structural Response 
nodal‐displacement response 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Visualiza2on of Structural Response 
zoom & rotate 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Visualiza2on of Structural Response 
element sec7on 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Visualiza2on of Structural Response 
@ Analysis Steps 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Visualiza2on of Structural Response 
envelope values 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Visualiza2on of Structural Response 
individual story 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Visualiza2on of Structural Response 
range of response 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Visualiza2on of Structural Response 
individual‐eleva7on response 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Visualiza2on of Structural Response 
N‐LoadCombina2ons envelope 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Visualiza2on of Structural Response 
selected‐element response 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Element‐Sec2on Response 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Sec2on‐Fiber Response 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Conclusions: BuildingTcl combines the 
power of scrip7ng input with a GUI 


