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Qualifying Exam(Finite element method) Department of Civil Engineering, NCKU.

1. Use two linear finite elements to determine the 1% two longitudinal
frequencies of a rod (E, A, L) fixed at one end and spring-supported at

the other :
2 2
_gal ‘;+pA-a—§=o for 0<x<L
0 X ot
u(0)=0
du

(EA— +ku)|,o; =0
dx

2. Use the finite element method to solve the differential equation :

2

—ii—;—cu+x2 =0 0O<x<l
dx
for the boundary conditions :
dof . du 4
dx|4—0 T odx|, 3

Use a uniform mesh of three linear elements. Verify your solution

with the analytical solution.

Solve the Laplace equation for the unit square domain and boundary
- conditions given in the figure. Use one rectangular element.
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STEEL STRUCTURE

1. A truss structure shown in Fig.P1 is subjected to dead and live loads. Let
P=Pcaq_i0ad=40 kips and P=Pii¢ 15a¢=60 kips. Please design member (a) using ASD
and LRFD methods, respectively.
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Fig.P1 Fig.P1 (unit=inch)

1. Determine the capacity of the splice shown in Fig.P1. All plate materials are A572
steel (Fy=50 ksi, Fu=92 ksi). Fasteners are 7/8-in bolts. Please find the (1) allowable
tensile force P (ASD) and (2) design tensile strength P (LRFD).

3. Compute the weld sizes for the welded framed beam connection shown in Fig.P3. All
steel is A36 and electrod used is E70 (Fu=70ksi). The beam reaction is 50 kips (ASD
method only).
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