Master of Science in Computational Mechanics 2020
Computational Structural Mechanics and Dynamics

On “Plane stress problem” and “Linear Triangle”

Assignment 3.1

1. Compute the entries of K. for the following plane stress triangle:

X1=0,y1=0,x2=3, 2=, x3=2,y:=2

E=]25 100 O

0 0 50

100 25 O
, h=1

Partial result: K;; = 18,75, Kes = 118,75.

2. Show that the sum of the rows (and columns) 1, 3 and 5 of K° as well as the sum of rows
(and columns) 2, 4 and 6 must vanish, and explain why.



Assignment 3.2

Consider a plane triangular domain of thickness h, with horizontal and vertical edges have
length a. Let’s consider for simplicity @ = A = 1. The material parameters are E,v. Initially v is
set to zero. Two structural models are considered for this problem as depicted in the figure:

A plane linear Turner triangle with the same dimensions.
= A set of three bar elements placed over the edges of the triangular domain. The cross
sections for the bars are A; = Az and As.

a) Calculate the stiffness matrix K* for both models.

b) Is there any set of values for cross sections A1=A=A and A;=A’ to make both stiffness
matrix equivalent: Kear = Koiangle? If not, which are these values to make them as similar as
possible?

¢) Why these two stiffness matrix are not equivalent? Find a physical explanation.

d) Solve question a) considering v#0 and extract some conclusions.

Note: To solve this assignment it’s recommended to check the features of the linear triangle in
presentation “CSMD_05 Linear_Triangle”. Some comments will be given in the next class.

Date of Assignment: 24/02/2020
Date of Submission: 2/03/2020

The assignment must be submitted as a pdf file named As3-Surname.pdf to the CIMNE virtual
center.
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