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1 Statement of problem
Complete the calculations for the two following portal frames:

1. Shallow portal frame with articulated rods (truss elements, axial stiffness EA), subject
to vertical load P and with initial height h.
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2. Portal frame with elastic beams and rigid connection at apex (frame elements with bend-
ing stiffness EI, axial stiffness EA), subject to vertical load P
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3. Modelo sin articulación entre las barras

Este caso presenta varias diferencias con respecto al anterior (véase figura 8). Ya no
hay articulación entre las barras y de los dos apoyos, el de la derecha no está fijo en
horizontal. Pero lo más importante es que ya no se introduce un movimiento impuesto,
sino que es una carga lo que se va introduciendo gradualmente en el vértice.

Carga (P )

Figura 8: Barras sin articular: definición del problema

Las instrucciones de feap para realizar el cálculo no lineal son las siguientes:

batch

noprint

plot,postscript

plot,time,off

plot,factor,0.85

plot,mesh

plot,boun,0

plot,deform,1,1

tplot

dt,,0.002

prop,,1

loop,graf,10

loop,dtim,50

time

loop,ta,8

tang,,1

next,ta

next,dtim

plot,mesh

plot,load,-1

next,graf

plot,postscript

end

disp,11,2

sums,2,1,l/sqrt(2),0.001

show

De este modelo se han estudiado las dos variantes que se recogen a continuación.

3.1. Carga máxima original

El modelo propuesto en el enunciado introduce una carga máxima de 1 000 unidades.
Como se muestra en los gráficos siguientes el comportamiento de la estructura es bas-
tante lineal. Por un lado en la figura 9 se muestran la geometŕıa original y la deformada.
Por otro lado, en la figura 10 se muestra la gráfica de la carga frente a la flecha vertical.
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2 Input files provided
• shallow frame with articulated trusses (1 dof): Iportb0

• frame with beams (several dof): Iport0

• analytical solutions (maple): 311doct_2014.pdf

The files provided include all the model definition (nodes, elements, boundary conditions, ma-
terial properties, and loads).

3 Report due
Produce graphs showing the deformed structure, as well as the evolution of the load versus
displacement. For the case of the shallow frame (iportb) compute also the analytical result (see
the presentation document and the provided maple file) and ensure the results from the FEAP
model agree with analytical results.

The student must complete the files for the solution of the problem:

• Commands for problem solution, including the two usual nested loops in nonlinear prob-
lems: a) load increment (time or pseudo-time) loop, b) Newton loop

• Plots for figures of deformed mesh during the solution

• Gather and plot the time-histories of output variables

• Perform a full discussion of the results including all relevant mechanical and numerical
features
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http://www.mecanica.upm.es/~goico/docmefnl/material/Iportb0
http://www.mecanica.upm.es/~goico/docmefnl/material/Iport0
http://www.mecanica.upm.es/~goico/docmefnl/material/311doct_2014.pdf
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