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Recitation 004

Welcome to session 10! (only one more after today!)
e Final Report
e Quick Recap of this week’s lecture
e Homework Review (#13 Horizontal Shear)

e Lab: Shear & Bending

Feel free to ask questions anytime
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Bridge

FINAL REPORT REQUIREMENT

[ Preliminary Design Development [ 20 [ |
[ How initial (preliminary) bridge designwas developed [ 4 [ |
[ How initial (preliminary) member sizeswerechosen [ 4 [ |
[ Why bridge design was or was not adjusted from preliminarydesign [ 4 | |
ue a e n Ove 0 O n -] Discussion of how pre-analysis of initial bridge impacted the final design
__
[Revised Bridge DesignAnalysis [ s [ |
Internal axial force calculations/modeling (with proper design loading -_
% . - |nd|caled Dfr Frame accetable - -
_
Make sure to refer to the scoring rubric
= = = -__
a n d fl n a I re port g u Idel I n es O n S‘tru C‘tu reS 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 | |
website to see what you need to include + [Predicion of capacity of bidge and mode offare | 6 [ |
___

N
how GSI's will grade your paper! T e N S E—
Ciovaion(eyofbidge. 14—
e S T e e —— ——
T Y T T T — " S E—
e ———— ——

-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
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Lecture: Bending Stress in Beams (11/17) & Shear Stress in Beams (11/19)

Architecture 314
Architecture 314

Structures |
Structures |

Shear Stresses

P
in Beams H%:::;ém

TRANSVERSE. SHEAR

Bending Stresses
in Beams

» Shear Stress

* Horizontal Shear

» Shear Profile

» Shear Design

» Shear Connections

* Elastic Bending

* Stress Equation

* Section Modulus

* Flexure Capacity Analysis
* Flexure Beam Design

* Principal Stress

LOHAGITUDINAL Slear,
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Lecture: Last Week: Shear and Bending - Pt 1 + Pt 2 (11/10 + 11/12)

Methods to Determine Values of Shear and Moment 1. Equilibrium Method - example

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 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.

. 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

5 ) 5 g 2 A V = wdx
. Draw load diagram and solve end reactions with equilibrium equations. i

V=-wx+C
. Start at left and construct the shear diagram using point loads and areas on load diagram ; wl

=-wx+—
. Calculate areas of shear diagram to find change in value on moment diagram o

. Find points of zero moment to begin moment diagram, e.g. end points M = [Vdx

Moment

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
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HW #13: Horizontal Shear
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HW #13: Horizontal Shear
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HW #13: Horizontal Shear
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HW #13: Horizontal Shear
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M i A Chart from Hw #11 - Moment of Inertia®» same section!
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HW #13: Horizontal Shear
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HW #13: Horizontal Shear
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HW #13: Horizontal Shear
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HW #13: Horizontal Shear
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