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Welcome to Recitation session 10/31
Mohsen Vatandoost (n.o., m.sc., M. Arch)

mohsenv@umich.edu

Office hours:
Room 3128

Mon, Fri: 11:30 - 12:30

Please feel free to ask questions.
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Contact: Mohsenv@umich.edu
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Welcome to Recitation session 10/31

QOutline:

= Quick Recap of the week

» Provide the solution for the assignment (Homework 10)
= Answering student’s questions

= Lab: Elasticity
o Bridge_1 project (Monday is the test day!)

Please feel free to ask questions.
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Recap of the week

Frame Bracin
9 Lateral Force Resistance

types of bracin
yp 9 Stability requires at least 2 points of

intersection.

Force is more evenly resisted with centroid
of walls in the kern of slab
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Recap of the week

Center of Mass Center of Rigidity
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Recap of the week
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Stress

Stress is the result of a force being
applied to the area of a material.

Shear Stress
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Recap of the week

Strain

Strain is the amount of deformation in the
material, per unit length.

)
£=— L
L TEHNSIoH

Deformation occurs either in stretching P

(tension) or in compressing (compression) D
but not always at the same rate. I AT

P
CoMFPRESs oM
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Provide the solution for the assignment — HW10

- Problem:
11. Elastic Deformation
Find the final stretched length of the cable deflected A
distance x, and the load F needed to cause the
deflection. Determine the resulting tensile force in the
cable along with the stress and strain. -I_—ﬂ_
l ~ r
~ N I X P
DATASET: 1 (-2- ) (-3- ) “~ .ql/-"
Span, A 56 FT
Sag, x 1.6471FT
Cable Area 1.8065 INA2 F

Young's Modulus, E 20185 KSI
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Provide the solution for the assignment — HW10

- Problem:

Question Your Response
Final stretched length of the full cable I F
Deformation D of full cable - =

Force in the stretched cable [ GE
Horizontal component of the force in the cable - GE
Vertical component of the force in the cable - LGS
Total force F applied to cable [ LGS
Stress in the cable I <

Strain of the cable I N

#
1
2
3
4
o)
6
4
8
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Provide the solution for the assignment — HW10

A =56 |
l - elongated Coble lengch: (1) [hatf of coblel
\\ 1. 6% | Q . (A/l) al
{ I

”
M x//Q . ¢ ‘
! (25) + (L64%) 0 - 28.04% FT

lF ﬁl'l'\m’ SU’&jA ’Eﬁ\g‘t[\ 0/2 ﬁa(l C}Lb/e 5

20 = 56 .9 68l @
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Provide the solution for the assignment — HW10

=56
r— 4 % ODeFormation o f Lull Coble:
= —

0| - Ut = 56.0968._56 —=| 0-0968 F7 @

—

- T D
~ l-ew | o P
\ Ix // S"O’CfS &( SEro/a RC[&U/ - E-— D N 0.096% _ 01128@
Nij=g R
g @
l 6 - é@'%) y 9-5p%h v 6 = 39, 82Kks7
F kST~ 76
stress = _Force p @
Areo 6 = s 1Pl=6 JAl_|39.8912 x 1.806'52 =~ $3.0309 Q3
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Provide the solution for the assignment — HW10

, [ | il ~'( 7 6‘1?\) LJgk33k s
w ll' Cos O
gt { :
I ” 0 /Og~ PWQ

— 63-0309 Cos (23665) =52 820 m
709: §3.0303 S (33669)= 3. Z"”O

Method 2: Use slope to determine the relation between horizontal and vertical components of the force
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Provide the solution for the assignment — HW10

A =56
k- s 2’ ‘% 'Fo 5‘\°"~'J be A""W”CQJ 6’

the Tersion Fovce In the Cable:

\\ I-Gﬂ%/l :x /6
\\ l //Q EF&:-
| F-2fy = :(330) = 2126 [
F
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Lab: Elasticity

Stress

Elasticity

Description
This project uses Hooke's Law to find the elastic modulus of a material.

Goals
To observe elastic behavior of a material.
To calculate stress and strain from a physical test.
To produce a stress vs. strain graph and calculate the E modulus.
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Stress vs. Strain
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Stress vs. Strain

Lab: Elasticity 32

Scale -.
shawing =
elongation =3

- | . -
: T y=0
1—
X
2x| f ]
x S —————
2_-. .
Y H
3 —]

Hookes Law - Force proportional to Stretch

Stress psi

0 001 002 003 004 005 006 007 008 009 0.1
Strain infin

Hook’s law
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Lab: Elasticity

Procedure

1.  Pin the large graph paper to the wall.

2. Put aclip on each end of the rubber cord hanging it so that the top clip is at the top
of the graph paper. Adjust the bottom clip to the edge of a large, dark square. The
larger squares are each Yz inch.

3. Measure the length of the cord between the ends by counting the squares.

4. Hang one weight from the cord.

5. Measure the deformation of the cord (the amount it stretches). Each small square is
0.1 inch.

6. Next hang two weights on the chord and measure the total deformation.

7.  Finally hang three weights on the chord and measure the total deformation again.

8. Calculate the stress (f=P/A) and strain (£=D/L). The area of the 1/8"x1/16” cord is
0.007813 in? and each washer weighs %2 0z. = 0.03125 Ibs.

9. Plot the stress vs. strain.

10. Find the slope of the line to determine the modulus of elasticity, E = f/&.
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Bridge Project

FEEDBACKS +
Evaluations + Comments
Answering Questions

Span=160 ft (scaled = 30 in)
Max. Depth = 53 ft (10 in)
Max. Deck = 8 in (1/8 in thick)

Max Weight = 68k (4 02)
Material = wood + glue
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Thank you.

Any question?
Please feel free to ask questions.
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