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Welcome to Recitation session 11/07
Mohsen Vatandoost (n.o., m.sc., M. Arch)

mohsenv@umich.edu

Office: Room 3128
hours:

Mon/Fri/Wed: 11:30-12:30
walk-ins welcome!

Please feel free to ask questions.
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Welcome to Recitation session 11/07

QOutline:

= Quick Recap of the week

* Provide the solution for the assignment (Homework 11)
= Answering student’s questions

= Lab: Moment of Inertia

o Brldge project (How to prepare the Final Report)

Please feel free to ask questions.
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Recap of the week
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. . —_— e
Cross-Sectional Properties W8x10 S8x23 C8x115

of Structural Members

I ' A .
Resultant of Parallel Forces
Center of Gravity D—
Centroid of Area L8x4x.5 WT8x20
First Moment of Area
Second Moment of Area ey =\
(Moment of Inertia) lL }I l\ ' ' '

Radius of Gyration ) S
4" Pipe 4" Pipe TS6x4x.25
STD. XXS
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Provide the solution for the assignment — HW11

- Problem:

13. Moment of Inertia

Lse the Parallel Axis Theorem to find the moments of
inertia about both the x-x and y-y axes of the compound
section.

DATASET: 1
Dimension A
Dimension B
Dimension C
Dimension D
Dimension E
Dimension F
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Provide the solution for the assignment — HW11

uestion

x-x Moment of Inertia of shape 1 about its own
centroid (1xx)

x-x Moment of Inertia of shape 2 about its own
centroid {Ixx)

x-x Moment of Inertia of shape 3 about its own
centroid {Ixx)

Summation of x-x Moments of Inertia of all
shapes (SUM Ixx)

Distance from the centroid of shape 1 to the
centroid of the whole shape

Distance from the centroid of shape 2 to the
centroid of the whole shape

Distance from the centroid of shape 3 to the
centroid of the whole shape

2nd Moment of area 1 about centroid of whole
shape x dist. to centroid (Ad*2)

2nd Moment of area 2 about centroid of whole
shape x dist. to centroid (Ad*2)

2nd Moment of area 3 about centroid of whole
shape x dist. to centroid (Ad"2)

Summation of moments of areas imes distances
to centroid (SUM Ad*2)

Moment of Inertia about the x-x axis for the
whole shape (Ix)

y-y Moment of Inertia of shape 1 about its own
centroid (lyy)

y-y Moment of Inertia of shape 2 about its own
centroid {lyy)

y-y Moment of Inertia of shape 3 about its own
centroid {lyy)

Summation of y-y Moments of Inertia of all
shapes (SUM lyy)

Moment of Inertia about the y-y axis for the
whole shape (ly)
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Your Response
I N1
I N4
I N4
I N4
I (N
I N
I N
I N4
I N4
I N4
I N4
I IN~4
I N4
I N4
I N4
I N4
I IN~4
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- Problem:
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Provide the solution for the assignment — HW11

Aveo

SLEPT- Colculete the

distrnce

Centroide oF the Aree

Brom 0oSe F:"Fstﬂyf‘é:"""t
A W) J G Axd )
S'waf«'l 5X2 =10 [24F+%=(¢]| lo0
Shope2 |2x¥=14|2+% =55 23
Shepe3 |loXz=20| %= 26
Sum 99 | — V93
l g=t I 3 o > Axd - ‘3 = \9F | 493z
2A 1
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Provide the solution for the assignment — HW11
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Stepz o Setond  Moment of Ares

(L)

[Mmoment 0# Inextior]
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3
d of shope
LZ?" S.,e'ﬁ:"!c;wa 3 whole Shept
z
@:"3) A W) (9] Axd () I-u—i-"}f

Slwxpc’l 53\57%3=333 5X2 =10 [ 10-93%=53( 305. %o 30 9.83
Shmpel %1351'5 axT =19 [554.F =103 14. 95 {2.0\
Shope3 |- cet|loxz=2o [1-tid=3] 210.p2 [ 242.0)
Sum 6%.16 99 | — 561934 62383 ()
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Provide the solution for the assignment — HW11
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Step3: Moment o F Lrexrtia Clj)
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3
&,{Q.
1 d
("3) A (W) d G| Axd (V)| Lu=h
SI‘\D\P&" -%:332’0'%1 5X2 = o ° 5 20.94
Shmpel 3—::5'1=‘1.6:Z 1x&= 19 o 9.167
Shepe3 2= 16001 [0 X2 =20 ; , 166.67
Sum 19213 94| | — — (92. \%(Wﬁ)
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Provide the solution for the assignment — HW11
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Lab: Moment of Inertia

Moment of Inertia

Description
This project uses observation and calculation to investigate the moment of inertia.

Goals
To observe the strong and weak axis moment of inertia through physical testing.
To calculate the strong and weak axis moment of inertia for a given section.
To compare the physical sense with the calculated values.

TAUBMAN COLLEGE
UNIVERSITY OF MICHIGAN Arch314: STRUCTURES | Slide 11 of 15




Moment of Inertia
of a rectangle

Lab: Moment of Inertia bel

Procedure
Span the given 1/16” x 1/2" basswood stick flatwise between two supports.

Load the ‘beam’ at mid span with your finger to cause about 1/2" deflection.

Now rotate the stick 90° so that it is on the narrow edge, and hold it in place.
Again with your finger apply about the same load as before, and notice how much
stiffer the beam has become.

Now calculate the moment of inertia for both orientations — flatwise and on edge.
Compare the two numbers and observe how they relate to the actual stiffness you

felt with your finger.

BN =

o o
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Bridge Project Final Report

= Pay Particular attention to the Tally sheet and

req uirements. (We Don’t want you to lose points!)
= Look at the examples provided in the course website.
= [tis not finished yet! Prepare your report Properly.

PRELIMINARY REPORT (re-submit original) 40
TESTING 60
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Thank you.

Any question?
Please feel free to ask questions.
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