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1. (25%)A steel frame is respectively supported by a roller

and a hinge at A and C. Components AB and BC are rigidly . I:= 100 k1g£n
connected at B. The lengths of AB and BC, and the forces B ""—_"_—__’E
loaded on the two components are shown as Figure 1. g
Sketch the axial force, shear force, and bending moment ) -
diagrams of the frame. £ X
2md |B:
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- 2. An H-section beam is made of steel with a cross séction as 20 4k 30 cm
shown in Figure 2. A coordinate system is chosen at the center mm i L !
of the section. >
(a) (12%) Calculate the moment of inertia of the section about y[_} 40
the x-axis. 1())(mm cm
(b)(13%) If the section is subjected oment about
x-axis with a magnitude of 2362 culate the | Il
maximum normal stress at the sectfon Figure 2

— "= 3. (25%) A composite support is made|ofa ~
square hollow rubber tube with a square steel a ol 1 P
rod filled inside the tube. The side lengths of steel/ﬂ
the rubber and steel are respectively aand b, 1 «
and the Young’s moduli of the two materials
are respectively E, and E;. A steel plate is
placed on the top of the support, and-an-pxial
force P is loaded on the center of the-plate:
The two materials together bear the
shared by the rubber tube and steel
following the requirement of axial strai :
steel rod must have identical axial deformation. Use the deformation compatibility to
derive mathematical expressions for P, and P; in terms of a, b, A, E,, E,, and P.
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Figure 3

4. (25%) A frame ABC is made of two components AB
and BC. Component AB is fixed at A and J 11177 ¢ TT31 7
connected with BC at B using a hinge i AE, I %
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component BC is supported by a hin gi@ L AE,1 L,
cross-section area, Young’s modulysandy .

Figure 4
of inertia for both components are C

E, and I. Component AB is subjectedfoat
load ¢ for entire span. What is the axial force in component BC?




