2016-1 Computational Structural Analysis

Midterm Exam and Solution
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1. Explain without any numerical value. (30 pts)

(1) Explain why the structure with finite element is made artificially stiffer than the

real structure (15 pts)

the structure with finite element is limited its deformation to be the linear
combination of a finite number of arbitrarily preselected deformation mode shapes. In
reality, structure is able to deform in an infinite number of deformation shapes.
Moreover, the shape functions are required only to satisfy the geometric boundary
conditions.
[limit, linear combination, infinite, finite, only geomteric boundary 37 4!]

(2) Explain why the convergence rates of the bending moment and shear force
predictions are far slower than those observed for the transverse displacement.

(15 pts)

Internal forces(shear forces) and bending moments are obtained by taking
derivatives of the approximated displacement field. Hence, the accuracy of the

predictions decreases as the order of the derivative increases.
[approximated displacement 77, derivatives 8]

2. Solve the problem (30 pts)
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PB2. Cantilevered beam with eliptical pressure load



(1) Develop a one-term approximate solution and compare the tip deflection (10 pts)

2
2
us () = g duz u; = —q;
dn L

1 Lo 2q 2q0
A=gr ] a5

1 1 x
2 T
@——L/ p2(77)u2(77)dr]=—Lpoq1f 772 \/1—772d77 = —Lpoqlf cos’y—costyrdr = __16 Lp,q,
0 0 0

2
S ™
IIT=A+® = FH:B_ 16 LPotn

ofl _ i .,
0q, L? 33

2 #20ic 234 5 10%]

(2) Develop a two-term approximate solution and compare the tip deflection (20 pts)
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3. Solve the problem (40 pts)
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Pb3. Simply supported beam with end point

(1) establish the governing equation and its boundary condition for exact solution
(15 pts)
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(2) Construct a 2-term trigonometric approximate solution by using defined [H].
Describe [Kl{g} = [Q], do not perform the inverse [K] matrix. (25 pts)
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[Bs, B B & B}0IOF 58, bending stiffness matrices 58, spring stiffness matrices 53 ]
[load 57, final equation 57 ]



