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Finite Elements

Test 1

Monday, Oct. 16, 2000 Open Book

Time: | hour

Attempt All Questions

I- The shown three truss members are made of steel with E = 200x10° Mpa and each
has an area of 200mm’ and loaded as shown:

i- Write the stiffness matrix of each element in global coordinates.
Assemble the matrices, apply the boundary conditions and solve for the
displacements of node (1) () 3
Determine the stress in element (2)

iii-

P-1okN

2-a- For a plane two dimensional beam element the vertical displacement v in local

coordinates may be expressed as

Ca
v =Nivi + NogBi + Nyv; + Nabj v
6/ -
where N; =1-3(x)+2 xj,Nz=x l(_—l)z X
(2@ *
TN =(x)f (3-23). Ne=X(xeD)
L L L L
If the strain displacement relation for this beam element is given by &~y dzl2
dx

determine the strain — nodal displacement matrix [B] in the relations
{ex}=[B]{d}

Ix1 Ix4  4x1

and hence calculate the term ka4 in the element stiffness matrix [K].




[image: image2.png]2-b- The shown structure is rigidly supported at nodes (1) and (5) and loaded as

shown .

Write the stiffness matrix of element {1).

Write the load and displacement boundary conditions for all the nodes in
the structure.

If the displacement vector of node (2) was calculated and found as

{dy" }=[5e - Sem -0.044cm  -6e— 4 rad]

with respect to the shown coordinate system, plot the internal reactions
diagram for this element.

Determine the displacements at Point A, 40 cm away from node (1).

[ E = 20x10° N/cm?]
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where [ T] is the coordinate transformation matrix
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