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Problem: Calculate the reactions and construct moment diagram of the frame shown in Fig. 6a.

Analysis: The frame shown in Fig.6a is a statically determinate structure, the reactions and internal



144 AR 2024 4FH5 33 B4 4

forces can be calculated by the equilibrium equations of the free body.

(@ 4 : . .
er]]Imm[mm’.}fm]_’;; (a) is a beam with SI:vera] loadings.

(b) is the free body diagram of an arbitrary

x
M, 4 M; S g 3
b) £ 7 segment, the axial force will make no contribute
’ 4 L » g
1, o

to the moment at arbitrary section M,.
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M, i 2 4
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ot at node B is the same as that of roller support, (b)

can be treated as (¢). (¢) is a simple supported beam,
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Solution 1:

(1) Applying the equilibrium equations of entire structure to find the reactions. The free body of en-

tire structure is shown as Fig. 6b, the reactions can be calculated by Eqs. 5-7. The negative sign means

the direction of the force is opposite to the previously supposed direction.
4+2

SM,=0, 20Xx2+4x(4+2)x -C,x4=0, C =28kN(T)

SY=0, A +C -4x(4+2)=0, A, =-4kN(])
SX=0, A +20=0, A, =-20kN(<)

(5)

(6)
(7)

(2) Disassembling the frame into segments, and drawing free body diagram of each segment, shown
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as Fig. 6¢. Here, it is important to follow the disciplines when the Method of Section is used: firstly, there
are three internal forces (N, (), M) at each beam section, it is better to suppose the sign of the internal
force is positive; secondly, the internal forces at left section and right section are in the same value but in
different directions; thirdly, there is no moment at hinged connection, hinged support, and free end. The
above disciplines are presented in Fig. 6¢ with colorful arrows.

(3) Applying the equilibrium equations of each segment to find the moment at section ends. Taking

node A as an example, Fig. 6d gives the free body diagram of node A, it is easy to obtain:

32X =0, A, +0Q,=0, Q. =20kN(—) (8)
2Y =0, A)'+NAB:O’ N/IB:_4kN(l) (9)
M, =0, 0+M,=0, M, =0 (10)

Hence, the internal forces at section ends of other segments can be calculated in the same way, some
moment values of key sections are listed below :

M, = 0;

My, = 40kN - m, the right side of local BA is in tension

M. = 40kN - m, the down side of local BC is in tension ;

M, =—=8kN - m, the up side of local CB is in tension;

M, =—=8kN - m, the up side of local CD is in tension;

M,, = 0.

(4) Constructing moment diagram by Superposition Method. Firstly, mark the values at the section
ends, shown as red characters of segment AB in Fig. 6e. Secondly, use a dash line to connect the adjacent
marks. Thirdly, if there is a concentrated force loads on the segment, a triangle will superpose to the dash
line; if there is a distributed force loads on the segment, a parabola will superpose to the dash line; if
there is no other force loads on the segment, replace the dash line with a solid line.

Finally, after applying Superposition Method to all the segments, the moment diagram has been com-
pleted, which is shown in Fig. 6f.

(H) &g

Discussion: Can you construct the moment diagram without calculating the reactions?

Reminder: The sequence of segments to be analyzed will influence the efforts you paid to analyze the
segments. In the above solution, node A is in the first order to be analyzed. According to the equilibrium
conditions of node A, it needs to find the reactions ahead, and then the internal forces can be calculated.

How would it be if segment CD is in the first order to be analyzed?

Solution 2:

(1) Applying the equilibrium equations to segment CD. It is easy to obtain:

X=0, N,+0=0, N,=0 (11)
SY=0, Qn,-4%x2=0, Q. =8kN(T) (12)
SM,=0, My,+4x2x1=0, M, =-8kN - m, upside is in tension. (13)

(2) Applying the equilibrium equations to the other segments, node C is in the second order, and
segment BC, node B, segment AB are in sequence one after another. Finally, the moment diagram can be
constructed by Superposition Method.

(77) BEMBARR, FEEIZITES

R 1 AT A AL A ) A i U I AN Sy < SR SO T BRI AR A
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Bilingual instructional design for structural mechanics based on learning

transfer theory
ZHU Haiqing, LIU Zhangjun, XU Feng
(School of Civil Engineering and Architecture, Wuhan Institute of Technology, Wuhan 430074, P. R. China)

Abstract: Encountering with the developing goals of building a strong transportation country, the
transportation industry has put forward higher requirements for the internationalization ability of talents.
Promoting bilingual instruction in structural mechanics is a powerful measure for cultivating high-level
international transportation talents. In this paper, firstly, the feasibility of bilingual instruction in structural
mechanics in civil engineering major of a university in central China is outlined. Secondly, the horizontal and
vertical transfer between English competences and professional skills are analyzed based on the learning
transfer theory. Thirdly, the vertical transfer of knowledge points in structural mechanics are studied. Finally,
taking moment diagram drawn with superposition method as an example, the bilingual instructional design of
structural mechanics is implemented. Practice shows that bilingual teaching in structural mechanics may be a
useful attempt to develop the learning efficiency and internationalization ability of students.

Key words: bilingual instruction; structural mechanics; learning transfer, moment diagram
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