
Portal Frame (Elastic)  
This example is of an elastic frame structure, as shown in the figure, subject to static loads. 
(Portal_Frame_Linear_Elastic_1.tcl)

Units  

For this example units are kN, m, sec

# Units: [kN, m, sec]



Parameters  

Defination of variables and expression evaluation. We are using the tcl set and expr 
commands.

Model  

The model consist of 5 nodes, 4 elastic beam-column elements and loading as per above 
figure

set L 6.0
set H 6.0
set E [expr 2.100*pow(10,8)]  # Modulus Elasticity of Steel 
set A [expr 4.755*pow(10,-3)] # Cross-section are of ISMB 250
set I [expr 5.132*pow(10,-5)] # Moment of inertia of ISMB 250 about 
major axis

#-----------------------------------
# Start of model generation
#-----------------------------------
logFile "Portal_Frame.log"
# Create ModelBuilder (with two-dimensions and 3 DOF/node)
model BasicBuilder -ndm 2 -ndf 3

# Define geometry for model
#----------------------------------

# node $tag $xCrd $yCrd
node 1 0.0 0.0
node 2 0.0 $H
node 3 $L $H
node 4 $L 0.0
node 5 [expr $L/2] $H
# set the boundary conditions



# fix $tag $DX $DY
fix 1 1 1 1
fix 2 0 0 0 
fix 3 0 0 0
fix 4 1 1 1
fix 5 0 0 0

# Define geometric tranformation (Linear)
geomTransf Linear 1

# Create elements - command: 
# element elasticBeamColumn $eleTag $iNode $jNode $A $E $Iz $transfTag 
<-mass $massDens> <-cMass>
element elasticBeamColumn 1 1 2 $A $E $I 1;
element elasticBeamColumn 2 2 5 $A $E $I 1;
element elasticBeamColumn 3 5 3 $A $E $I 1;
element elasticBeamColumn 4 3 4 $A $E $I 1;

# LOADS
# ------------------------------
#create a Linear TimeSeries (load factor varies linearly with time): 
command timeSeries Linear $tag
timeSeries Linear 1
# Create a Plain load pattern with a linear TimeSeries: command pattern 
Plain $tag $timeSeriesTag { $loads }
pattern Plain 1 1 {
    # Create the nodal load - command: load nodeID xForce yForce mForce
    load 2 10 0 0
    # Create the distributed load : eleLoad -ele $eleTag1 <$eleTag2 
....> -type -beamUniform $Wy <$Wx> 
    eleLoad -ele 2 3 -type -beamUniform -10.
}



Analysis - Gravity Load  

Commands to perform a gravity load analysis

Perform The Gravity Analysis  

After the objects for the model, analsysis and output has been defined we now perform the 
analysis

# Analysis definitions:

# Create the constraint handler, a Plain handler is used as homo 
constraints
constraints Plain

# Create the DOF numberer, the plain algorithm is used
numberer Plain

# Create the system of equation, a SPD using a band storage scheme
system BandSPD

# Create the convergenge test, norm of the right hand side of the matrix 
equation
# test NormUnbalance 1e-6 1000

# Create the solution algorithm, a Linear algorithm is created
algorithm Linear

# Create the integration scheme, the LoadControl scheme using steps of 
1.0
integrator LoadControl 1.

# create the analysis object 
analysis Static



Recorder  

Recorder to record the forces and displacement 

Screen Print  

Results  

analyze 1

# RECORDER
# ------------------------------

# create a Recorder object for the nodal displacements at node 2
recorder Node -file D_Free.out -time -node 2 5 3 -dof 1 2 3 disp

# Create a recorder for element forces, one in global and the other 
local system
recorder Element -file eleGlobal1.out -time -ele 1 2 3 4 forces

# Print the current state at node 3 & 4 and at all elements
puts "node 2 displacement: [nodeDisp 2]"
puts "node 3 displacement: [nodeDisp 3]"
puts "E= $E"
puts "displacement at the midspan: [nodeDisp 5]"
print ele



After runing this script, you should see the following printed to the screen
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