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where

p =radius of gyration of mass element mdx about the neutral axis

G = the modulus of elasticity in shear

A = the area of the cross - section

a =a dimensionless number which depends upon the shape of the section
 aGA = the effective shear modulus

w = deformation of the beam

w =angle of rotation of the beam section

y = angle of shear deformation

andw' =y +y
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a-—t or 0<t<a
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STEEL STRUCTURE

1. Determine the capacity of the splice shown in Fig.1 using the ASD method. All the
material is A36 steel (Fy=36ksi, Fu=58ksi). Fastener is 7/8 in bolts, A325SC
(Slip-critical connection).
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Fig.1

2. Determine the spacing and size of the first stiffener for the girder of the following
PLATE GIRDER using the ASD method. Bearing stiffeners will be provided at the
supports.  (d=80 in, tw=1/2 in, bf=20 in, tf=1 in) [=82200 in*, A=79in’. V=180
kips, M=600 kip-ft.

3. Do the analysis work for the problem in Fig 2 using the LRFD method. The member
is W12x45, and Fy=50 ksi. The applied force and moments in the figure are the dead
load, and you need to only consider the dead load in this problem.
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Fig.2 For problem 3

4. Discuss the difference between ASD and LRFD methods for the allowable flexural
strengths (Mg=S .F;,) and nominal flexural strength (M,). Moreover, discuss their
foundational theories. Only showing a lot of equations without discussion will get little
grade.
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Finite Element Method
Qualifying Exam (Closed Books and Notes)
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Derive ke such that (20%)

f = ke u
where
(o) s A
u, f;
) m
2 1
u=¢ ", , f= "¢
u, f,
L, ) m,

(AC and BD are massless rigid bars)

2. Given the variational statement
ol=0

where

dl= L r‘(ku,rﬁu,r-séiu) rdr-Sukru’, .z

Iq

where u isa c’ function ofrand u(r)=u’ ru
Su isa ¢’ function ofrand Su(r)= 0|,

k is a constant and s is the source term.



(a) Derive the Euler-Lagrange equation (20%)

E(ru,r),r+s:o (1)
T

and the natural boundary conditions
ur=u, on Fq
(b) Develop element matrices using a linear interpolation for u(r) and

a constant fors. (20%)

3. Consider the problem governed by the equation (1) ( heat
conduction in polar coordinates ) with boundary conditions
u,:(0)=0
u(R)=0
Let s be a constant.
(a) Set up and solve the equations for the two element mesh which is

shown. (20%)

(b) Compare the finite element solution for u(r) and u,(r) to the

exact solution of the equation.  (20%)
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(1) In-Situ Stress :
(2) Dip, Plunge :
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