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Recitation 004

Welcome to session 9!
e Final Report
e Quick Recap of this week’s lecture
e Homework Review (#12 Shear and Moment Diagrams)

e Lab: Moment Diagrams

Feel free to ask questions anytime
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Bridge

Due Dates:

Bridae Tost 1192
e Final Report* - 11.25
(right before Thanksgiving break)

*Make sure to refer to the scoring rubric

and final report guidelines on Structures
website to see what you need to include +
how GSlI's will grade your paper!
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FINAL REPORT REQUIREMENT

[ Preliminary Design Development [ 20 [ ]
[ How initial (preliminary) bridge design was developed [ 4 [~ ]
[ How initial (preliminary) member sizeswerechosen [ 4 [ ]
[ Why bridge design was or was not adjusted from preliminarydesign [ 4 [ ]
__

Discussion of how pre-analysis of initial bridge impacted the final design
Revised Bridge Design Analysis | s0 [ ]

Internal axial force calculations/modeling (with proper design loading -_

indicated) (Dr. Frame acceptable

Derivation of member cross-sectional areas from axial forces _

Member size selection from avallable stock

-__
Method of joints/sections calculation for at least 1 joint (@ reaction is usually -_
easiest based on truss geometry, but could be done elsewhere

[ Member crushing calculations/check (show work)using FesP/A [ 4 | |

Prediction of capacity of bridge and mode of failure | & [ ]

Cross-section of bridge __

[Elevation(s)ofbridge [ 4 | ]
[ Dimensions and units labeled in elevationand crosssecton | 4 [ |
[ Member sizes labeled (with dimensions) [ 4 [ |

Member stresses la ——

-Zi-—
[ Weight and heightofbridge [ 5 [ ]
[ Capacityofbridge [ 5 | ]
[ Observationsoftesting [ 6 | ]
[ Description of mode of falure [ 5 [ ]

[Images offailure [ 5 | ]
[ Following the guidelines [ 4 | |

]

_ ]
[Post-TestingAnalysis [ 3 [ ]
[ Comparison of testing with predicted capacity and modes of failure [ 10 [ ]
[ Discussion of discrepancies betweenresuts [ 10 [ ]
| Suggested improvements for future designs with reasoningdiscussed [ 10 [ |
L Ry S |

FINAL GRADE

Up to 20 pts may be withheld for a lack of clarity or professional quality. 8.5”x11” PAPER ON



Lecture: Shear and Bending - Pt 1 (11/10)
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Lecture: Shear and Bending - Pt 1 + Pt 2 (11/10 + 11/12)

Methods to Determine Values of Shear and Moment

Equilibrium Method

. Select a point along the beam
. Cut a section and draw the FBD
. Solve for the internal shear and moment forces at the section

2. Integration of Equations

. Write the equation of the load function

. Integrate load equation to get shear equation

. Solve integration constant (use end reaction)

. Integrate shear equation to get moment equation

. Solve integration constant (use point with zero moment, e.g. end point)

3. Semi-graphical Method

. Draw load diagram and solve end reactions with equilibrium equations.

. Start at left and construct the shear diagram using point loads and areas on load diagram
. Calculate areas of shear diagram to find change in value on moment diagram

. Find points of zero moment to begin moment diagram, e.g. end points

4. Superposition of Equations
M . Break the loading into standard cases
. Use given equations to solve shear and moment for each case
TAUBMAN . Add the cases to get combined values of original loading

COLLEGE

1. Equilibrium Method - example

2. Shear and Moment by Integration - example

One method of solving shear and moment forces is to write the loading equation and solve
the integration equations for the shear and moment. One problem using this method can be
finding the constant of integration, particularly with discontinuous load functions.

14 =IM'LI.\‘
V=-wx+C

V=-wx+ L

M = [Vdx

Moment




Lecture: Shear and Bending - Pt 1 + Pt 2 (11/10 + 11/12)

3. Shear and Moment by Semi-graphical Method — diagram relationships

By recognizing the diagrammatic relationships between curves and their derivatives and
integrals, shear and moment diagrams can be constructed based on areas and slopes of those
curves.

w

Moving from Upper to Lower Diagrams:

* The area between any two points on the
upper diagram is equal to the change in
value between same points on the lower
diagram.

The degree of the curve increases by one
for each diagram.

The value on the upper diagram is equal to
the slope of the lower diagram.

Where the upper diagram crosses the 0
axis, the lower diagram is at a maximum or
minimum.

Points of inflection or “contraflexure”
(between + and — curvature) on the elastic
curve (deflected shape) are points of zero
moment.
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Lecture: Shear and Bending - Pt 1 + Pt 2 (11/10 + 11/12)

3/4. Semi-graphical Method - Superposition
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HW #12: Shear and Moment Diagrams
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HW #12: Shear and Moment Diagrams
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HW #12: Shear and Moment Diagrams
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HW #12: Shear and Moment Diagrams
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HW #12: Shear and Moment Diagrams
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HW #12: Shear and Moment Diagrams
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HW #12: Shear and Moment Diagrams
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HW #12: Shear and Moment Diagrams
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LAB!
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