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1. What are the major roles of the computer in design process?

2. HELCEEEERR
min £(X)
st g(X)=<0  =1,2,...,n
BX)=0 j=ntl,nt2,...,m
X = X=X,

W T S4B R (b gradient-based algorithms) » FERINVEIEE ST AERENE - WERE
Eii£(genetic algorithm) ~ K1 E  (particle swarm algorithm) ~ #EEf/E &L (ant colony)
(DESHIEFEERE EREE ZEGRR?
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3. Consider the following problem
min  £(x,,X,,%,) = 2x + x5 +5%] +2x,%, + 4x,%, + 6x,.%; —80

Please apply two iteration of the conjugate gradient method starting design at (1,2,3) .

2
(%)
4
(hint: new conjugate direction 49 = —g© 1+ g.d%" and B,= [Hﬂal—)’l] .
g 5

d© = __g(O) — —Vf(x(o)))

4. Tn artificial neural networks (ANN) domains, error back-propagation (BP) is one of important
learning models.
(a) Please present the flowchart of error back-propagation (BP) learning algorithm.
(b) What is the main function for momentum term in conventional BP algorithm?
(c) Can we normalize the outputs in the interval of [0, 1] as the sigmoid function 1/(1+e™) is
utilized? Why?

(d) Please derive the Awy; = —u a;iw

" .} for weights between output layer and hidden layer.

Here, system error is defined as
1

- P 2
E= p=1(dp — 0p)
where P is number of training instances. d, and o, are the desired and computed output

for the pth training instance.

5. Please use “4R” diagram or relations to describe case-based reasoning (CBR) model and also
compare with CBR with other Al system (e.g. production system) for advantages vs.
disadvantages.
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6. Given the following fuzzy rules:

RI1:
R2:
R3:
R4:

If (El=very high) and (E=low)  Then (H1)
If (E2=low) and (E=high)  Then (H2)

If (E2=a little low) Then H3

If (E3=very high) Then H3

Assume that the membership value for membership function is defined as

high My () =8(x:0, 0.5, 1.0)
low Fion (%) =~ 05, (%)
very high Mooy righ (x) = Hpign (x)z
a little low Hey ite 1ow(X) = My, (%)
H(x)y=S(x:0, 0.25, 0.5) x<0.5
{,u(x) =1-S(x:0.5, 075, 1.0) x=205

somewhat

By given

El=very high
E2=somewhat
E3=low
B=very high

please calculate the results of /1, H2 and H3.
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1. (50%) A box girder bridge is being designed. The cross section of the
girder is shown in the figure.

(a) (20%) Find the second moment of area I.-, of the box girder
cross-section about the neutral axis. Assume f = 0.2m, where ¢ is the
wall thickness of the box girder. (hints: locate the centroid first and
apply parallel axis theorem to determine Io-)

(b) (20%) If the allowable compressive bending stress for the section is
Ccatiow = =250 MPa and the allowable tensile bending stress is
Ot,at10w = 400 MPa respectively, what are maximum sagging (positive)
and hogging (negative) moments can be resisted by the girder?

(¢) (10%) Suppose the allowable shear stress is Tuuew = 150 MPa.
Determine the maximum shear resistance of the girder.

A
Y
A
____“WMXA
h 4

~Neutral Axis

t t 4.5 m
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(25%) A steel shaft of radius r=75mm is subjected to an axial compression
force P=81kN, a twisting couple 7 =156kN-m, and a bending moment
M =13kN-m at both ends. Calculate the principal stresses, maximum shear
stress, and the planes on which they act in the shaft.

(25%) A beam is constructed of half a hollow tube of mean radius R and
wall thickness ¢ as shown in the below figure. Assume f< R, locate the
shear center S. The moment of inertia of the section about the =z axis is

7Rt
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1. (100%) Use Galerkin’s method to formulate a quadratic finite element for solving the

following differential equation:

2
%+u=23inx, 0=x<1

u(0)=u(1)=0
(a) (30%) Apply weighted integral and integration by parts to obtain an integral form by using
3
u(x)=>_ N,(x)u,. Express the equations in terms of ..
=1
(b) (40%) Obtain the eclement stiffness matrix k¥ by using element nodal coordinates
% (i=1~3).

(c) (30%) Obtain the solutions by using two elements.
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1. 3548949 &5 #4575 % 45 # 22 (Special Moment Frame, SMF) 4 & » W4 T 71 AR
(a) FRALMEREZRRTAF - (15%)
(b) ‘%ﬁﬂﬂﬁ’eﬁ%zz&%ﬁ;& (15%)
(c) 37 =4k ek R A X RALEER i‘ﬁﬁﬂﬁ““ﬂ?ﬁ(ls%)

2. E4tEHE A% (Eccentrically Braced Frame, EBF) A 4 > ®& T 5 R

(a) LA HEAT \ﬁsﬁ&mw@é@ﬁ%ﬁi (15%)
(b) 37| =48 EBF ey E 7 X i#ﬁ%ﬁﬁﬁ%iﬂﬁﬁ‘@Fa'i'fitﬂ"%%éﬁﬁﬁ{% (15%)

3. B EE L @S EREREE M, REETE Mo 25%)

Angle: 50x50x5

N

)

5 mm

200 mm

Y

Material:
AQ92 Steel for Angles.
A36 Steel for-web plate.
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