CE 461 - Structural Analysis Name: (,0 K @w@)

EXAM No. 3

(2) 1. Giventhe following “real” beam, draw the corresponding conjugate beam.

%

(2) 2. What is/are the unknown(s) in the method of consistent deformations?

a. Work
b. Energy

c. Forced

d. Displacements
e. Equation(s) of Condition
f. Idon’tknow, don’t ask me such crazy questions

(2 ) 3. What does Maxwell’s Law of Reciprocal Deflections state? A picture may be helpful,
but will not be sufficient by itself.
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(20 4. In which of the following cases would it be most important to account for shear
deformations when calculating the total deflection of the beam?
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(4) 5. Given the following structure, how many simultaneous equaﬁ‘i s would be required to
solve for the redundant reactions if you were using the force mf: od?

———

EEEERER S unk > 3 erms
“ L 2‘1 v‘fld.
—> — 2 Q,bns,i needed fo solve for
' redundondents

A A
U—J 6. What are two other names for the force method? » aM e.\ﬁhM of toms.stent

deFormatrions
o Flexibility me¥hod

(%) 7. If the two loads shown on the beam below are applied simultaneously, the external work
is 39 in-kips. If the two loads are instead applied sequentially, first the 20 kip load, then
the 10 kip load, what is the total internal strain energy stored in the beam after both loads
are applied?
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Draw the qualitative deflected shape for the following loaded beam.

Draw the virtual force systems (VFS’s) you would use if you were going to solve for

horizontal and vertical deflection at joint C of the following frame using the method of

8.
9.
virtual work.
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VFS for

Ahom‘? .

|

VES for
Avert.

10. Name three types of loadings that cause stresses in indeterminate structures, but not in

determinate structures.
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(22) 11. Using either Castigliano’s Second Theorem or the Method of Virtual Work, determine
the rotation at point A of the beam. EI is constant. ( Yov rray regrect Shear o forrrohon 5)
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(2%) 12.Determine all support reactions for the following beam. If you wish, you may use
generic “canned” equations (attached at the end of this test) as part of your solution.
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() 13. Given the following beam and its moment diagram, determine the slope and deflection at
point C. Use the conjugate beam method. EI is constant.
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Internal Work (Strain Energy) for Axial Forces U =

N2L

2AE
L
M?dx
Internal Work (Strain Energy) for Bending U i= '[
3 2EI
L V2
Internal Work (Strain Energy) for Shear U i = , where A,=A/K
I\ 2G4,

NL
Method of Virtual Work Applied to Trusses I(A) = Z n,|—

Method of Virtual Work Applied to Beams 1

Method of Virtual Work Applied to Frames

1(0)=
\

K = 1.2 for rectangles

K =10/9 for circular cross-sections

K = approx. 1 for I-beams, where A is the area of the web
K =2 for tubes
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Castigliano’s Second Theorem Applied to Beams <

Castigliano’s Second Theorem
Applied to Frames
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Beam, Loading, and Bending Moment Diagram

Equations for Slope and Deflection
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Beam, Loading, and Bending Moment Diagram Equations for Slope and Deflection
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BENDING MOMENTS, SLOPES, AND DEFLECTIONS
OF BEAMS UNDER VARIOUS LOADING CONDITIONS
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Beam, Loading, and Bending Moment Diagram

Equations for Slope and Deflection
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