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BuildingTcl:  a Real-Time Scripting and 
Graphical User Interface for OpenSees
• Objectives:
•Generate numerical-simulation input in a 
manner consistent with 
architectural/structural drawings

•Interchangeable User Interface: scripting 
and graphical

•Programmable input file via Tcl script 
commands

•Direct integration with OpenSees – run 
OpenSees real-time

•Create a database of all structure and 
simulation data

•Maintain flexibility and power of OpenSees
while keeping it simple

•Be able to run on a number of platforms, 
just as OpenSees can
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BuildingTcl

Interactive OpenSees simulation via:

Scripting Interface
Graphical User Interface

Interchangeable

OpenSees File
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Features
BuildingTcl:

• High-level scripting tool
• Generate building-model data

• Materials
• Sections
• Element Types
• Analysis Models
• Loads (Gravity & Lateral)
• Load Combinations
• Models

• Elevations
• Grids
• 3D Frames

• Generate analysis-model data
• Generate loading and load-combination 

data
• Generate OpenSees model of building
• Perform OpenSees numerical 

simulations
• Post-Process OpenSees recorder output 

into formatted data
• Generate OpenSees input files

Viewer:
• Graphical User Interface (GUI) for 

BuildingTcl
• generate and/or visualize ALL 

BuildingTcl input graphically
• Save ALL input into BuildingTcl 

script
• Perform numerical simulations 

using OpenSees interactively
• Visualize OpenSees simulation real-

time
• Visualize simulation results 

interactively
• Export simulation results
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Drawings: Elevations & Plans
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Model Input
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Material, Section & Element Type
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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 LoadCombinations
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EQ Load Combinations
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Interesting Example
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The Viewer

• Provide a graphical user interface for BuildingTcl input

• Provide capability of running OpenSees real-time

• Visualization of Input / real-time response / output

• Save GUI-generated input into BuildingTcl script file &/or 

OpenSees script
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New Input-Menu Format
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Materials



silviamazzoni@yahoo.com - 16 -OpenSees Days 2014

Material Library
• Elastic

• Elastic

• ElasticNoTension

• Multilinear
• Steel*

• Bilinear & Multilinear
• symmetric & not, define Ks or points

• Steel01

• Steel02

• Concrete
• Confined Concrete*

• Unconfined Concrete

• Concrete01,02,03,04,06,07

• Additional
• Viscous

• SelfCentering

• Combined
• Series

• Parallel

• nDMaterial
• Elastic Isotropic

• Etc.
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Simplified Input
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BuildingTcl Viewer – Sections 
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Minimal Section Input
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Test Section Behavior
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Library of Section Models

• Aggregator

• RectFiber

• RC

• Uniaxial

• AISCWideFlange

• Custom WideFlange

• HSS

• Etc.
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AISC StandardWideFlange Sections
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RC WideFlangeFiber
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Uncoupled-Response Sections

•Support Springs
•Column-End Hinges (Bending &/or Shear)
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ElementTypes
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Structural Model

Three components

• Elevation – 2D, vertical

• Grid – 2D, horizontal

• 3DFrame
• Assemble 2D Elevations on a 2D grid
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Elevation Input
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Structural Elements

•Column
•Beam
•DiagonalBrace
•ChevronBrace
•ColumnHinge
•SupportSpring
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Elevation-Model Input
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Elevation Model Input
Model Variables
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Elevation-Model Input: Elements
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Elevation Model Input
Current-Selection Properties
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Elevation Model Input
Columns & Diagonal Braces
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Elevation Model Input
Support Springs & Nodal Loads appear
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Elevation Model Input
Beams

Once Beam has been defined, 
user can define:

•Distributed gravity loads
•Chevron Braces
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Elevation Model Input
ChevronBraces

BuildingTcl rebuilds beam element
Both braces are created simultaneously
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Elevation Model Input
Distributed Loads

User needs to specify gravity loads for each gravity-load case.
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Elevation Model Input
Element-Properties Editing
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Elevation Model Input
Element/Load removal: Ctrl-key
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Elevation Model Input
View-Object Slection

Possible Elements Existing Elements
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Elevation-Model Input
View Existing Elements only



silviamazzoni@yahoo.com - 42 -OpenSees Days 2014

BuildingTcl Viewer – Grid Model
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Grid-Model Input
edit grid

Column-Line Labels

Bay Widths

Plan Bay widths control 
3DFrame Bay Widths

Number of Bays
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BuildingTcl Viewer –
3D Frame-Model Input
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BuildingTcl Viewer –
3D Frame-Model Input
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BuildingTcl Viewer –
3D Frame-Model Input
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3DFrame-Model Input

3. place elevation into plan column-
line

or

use Ctrl-key to remove elevations on plan

select from first column line for elevation, this determines orientation of elevation
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3DFrame-Model Input
Placing elevations

1. select elevation on plan by 

2. select first node to be moved. Nodes can be 
moved only if there is a free adjacent column-
line intersection

3. select one of the possible nodes given
4. move next node.
Nodes can skip column lines.



silviamazzoni@yahoo.com - 49 -OpenSees Days 2014

3DFrame-Model Input
view Element Cross Sections

Fiber Sections 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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LoadCombinations
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LoadCombinations
Gravity Loads

•Loads
•Analysis
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LoadCombinations
Lateral Loads

•Loads
•Analysis
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You can use units
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Run Simulation(s)
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Select Models and LoadCombinations
for Analysis
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Real-Time Visualization Controls



silviamazzoni@yahoo.com - 60 -OpenSees Days 2014

Real-Time Visualization
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Real-Time Visualization
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Visualization of Simulation Results
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Visualization of Structural Response
animation



silviamazzoni@yahoo.com - 64 -OpenSees Days 2014

Visualization of Structural Response
viewpoints
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Visualization of Structural Response
nodal-displacement response
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BuildingTcl Viewer – Results
Element-Response Visualization
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Visualization of Structural Response
animation
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Visualization of Structural Response
viewpoints
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Visualization of Structural Response
nodal-displacement response
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Visualization of Structural Response
zoom & rotate
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Visualization of Structural Response
element section
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Visualization of Structural Response
@ Analysis Steps
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Visualization of Structural Response
envelope values
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Visualization of Structural Response
individual story
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Visualization of Structural Response
range of response
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Visualization of Structural Response
individual-elevation response
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Visualization of Structural Response
selected-element response
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Element-Section Response
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BuildingTcl Viewer –
Section-Fiber Response
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The model gets saved into a tcl file
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You can take use Tcl commands
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In case you have to hard-exit:

After every time 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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Soil-Structure Interaction:
Base Rocking 10-story RC Frame
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Documentation: OpenSees wiki
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The program is a simple Windows 
executable file which you can 
download from the server

Now I just need a good 
name for it


