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1. Use method of virtual work, compute the horizontal displacement at roller-supported D of

the frame shown in figure.  E =30x10%ksi, [ =2000in". (25%)

20 ft

2. Use method of slope deflection, determine reactions of the given frame and plot the moment
diagram. (25%)

B C
10 ft
10 kips
El = constant
i A - g
10 fi
4% &

ERE RS R

D B




f/) t 194 > /_L)Q'—E?-' 06 %’:i}:—&zﬁ :‘l‘:‘ﬁiig i’g‘ﬁi%ﬁﬁﬁ

ARl ERTERA 8 & %

h;ﬁ%mg Wir rVJ

AT
AR 2 K

The global coordinates of a plane frame structure and the local coordinates of each member
are shown in the figures. Give briefl answer to the following questions. (25%)

(1) The stiffuess malrix,[k”], of a single member and the physical meaning of each

element, kj, in the member stiffness matrix.
(2) The member (local) coordinate given in the (igure is the result of simplification, What

is the complete local coordinates of a member? And, what are the assumptions used in
the simplification?

(3) What are the basic principles to establish the global coordinates: the location to set up a

global coordinate and the minimum number of the required global coordinates to
represent the original structure?
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4. Determine the member forces of the given structure by matrix stiffness method. Approach
this problem from the member stiffness matrix then construct the global stiffess matrix.
(25%)

E, A = constanl
A, B, C are hinged connections

100 kips




