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Please feel free to ask questions.
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Welcome to Recitation session 12/05

QOutline:

= Quick Recap of the week

» Provide the solution for the assignment (Homework 14)
= Answering student’s questions

= Lab: Beam Deflection

Please feel free to ask questions.
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Recap of the week TR = AB__w

Integral

| M
0= J‘ﬁ‘[" Slope P £ !

Derivation

y= _[()a’.x'

Deflection y ,
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Recap of the week

1. Equilibrium Method - example

—-W Load (o] rﬁ

Methods to Determine Values of Shear and Moment

1. 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

V==wx+C Sheor ' . Draw load diagram and solve end reactions with equilibrium equations.
| o ' . Start at left and construct the shear diagram using point loads and areas on load diagram
2 : . 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
M = [Vix f
e W Q 4. Superposition of Equations
2 2 Momsnt: .0 «  Break the loading into standard cases
M==24 ﬂ,‘ . Use given equations to solve shear and moment for each case
2 2 . Add the cases to get combined values of original loading
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Provide the solution for the assignment — HW14

- Problem:

16. Beam Deflection

For the given simple span beam, use shear, moment,
slope and deflection diagrams to determine the slope at P P
each end, the deflection at points A and B distance from
left, and the maximum deflection at the centerline.
Remember to divide out El to get deflection in inches.

Be sure to cormrect errors at each step to maintain 1) Y
ACCUracy. w1

R1
DATASET: 1 -3 | g 3 e A
Length A 9FT

Length B 9FT
Point Load P 9 KIPS
Uniform Load w 1KLF
Modulus of Elasticity 29000 KSI
Moment of Inertia 430 IN"4
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Provide the solution for the assignment — HW14

uestion
R1 {+ = upward)
Shear at reaction (V1)
Shear at point load (V2)
Moment at point load (M1)
Moment at center line (M2)
Area under moment diagram {(MA1)
Area under moment diagram (MAZ2)

Area under moment diagram (MA3)
R1 Slope(EIl) at reaction (31). Give absolute value.
Slope(El) at point load (S1). Give absolute value.
L A = Area under slope(El) diagram (SA1)

w1

W o~ ;R W =

Area under slope(El) diagram (SA2)
Area under slope(El) diagram (SA3)

Centerline deflection. Give absolute value in
INCHES.
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Your Response

=
B S
B S
I <P T
I <P T
B P72
I P72
I KP-FT*2
I P T2
I P T2
B P73
I P13
I P73

I (NCHES
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LOoxJ

Provide the solution for the assignment — HW14

3-5 o « :
Note 1: shebr r

(v)
At the ConCentimited lood note ¢ :
thue s m!Wo\yS o Jump wrheire S;\Eﬂ*}’ 7y ZQ[O il
in  Shear Jl'ma,ruh\_ g[‘u.‘, Jio\gyum,ﬂ\e Moment

5 MeXimum.

v |
! |
|
4 |
NOtCZZ N(Oivx{’.kt a;_ % } :o
- M . |
wher thee is vo foad in Nt 5 = i I ANE |
betweer two Sectior of where Mamet 1§ MaX, | | : |:
be,om-, Shewr /5 TonStonT. Slnpe IS 2ey0. [, II ; ;
|
EEREE :
| ’ lI K
T
Note 3: Stopeled L 7 v:
LO&J MJ Shest ot m/‘ktf—([ @—‘i:-\j’_‘{};;ﬁ'\l; |
T R [
The RSt of o uniform Joond (W) ’I' L !
. 7 ! ( |
e (Vu-‘—d JCFIECUM; 2 } ‘I
) | P }
TS TEEgE
BIRLES  g203155 ‘
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Provide the solution for the assignment — HW14

Stel)Tl EXternal ﬂcm(ttsor\f

P =9 kps P:*aklps E/l/\@' -
Prh+ W (Pr+ﬂ/z) +f’x(ﬁ+8) R, (A+B+8) = .
VW‘]:'N’F | AXD + 3X(9+%)+7x(°)+‘))—ﬂz(‘)+3+ﬂ:-
R1L _t — R, |=18-9 )q,os'
Aﬂ,,-'*- B_- - e A— - i N I O . .1
= =9 =9
= Fy-.
k,——f—w—/o-ﬁﬂz:—
R l-9-9-94+139=¢t ——5 R,|=13-5 KIp}
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Provide the solution for the assignment — HW14

£ Wy
P =9 kps P =9k LOO\J L— {J !\;1‘ vl
(L) T ' 1};
Ry=13.5 | =
f ! \3-5 | *_'"’ | o | ;
W1 =1 wiF A7 AL |
RA1 ' |
=9 5 -9 S[,\Qo,\y N j > 9 Y |
' |
(V) : | I.w.s
| | |
| I l -13.5 |
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Provide the solution for the assignment — HW14

_Momest @ P :
kipS- FT
=0 P

Moment @ Centey Ine:

T M,= S = 13.9¢9=121-5
I

I

|

|

I N'L-——S‘-#S'z_

21215 4+ 2 X4-5x1.5= 131635
WIpS_FT
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Provide the solution for the assignment — HW14

P W::'m:if Aves under mament dl'ﬂi’w“:
LOmJ 5 ‘J VL ! MMAI % XIX (2.5 = 546-%5
(L) '
Ry=13.5 | r=n5
|

Te uzps.)ET2
\3-5 Y7 :
A, |
|

MA3: '/2 Xx9IX1I-5 = 546.25

Sl/\eo«!/ kIfS—— ’:_'_1
(v)
M A2 :‘:’%(lx (\31-625_ 12\ 5)):
30.3%5 |
)<J:f)S—FT2
nNote: 2
W &
MomerC : @
() A
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Provide the solution for the assignment — HW14

S&;:"’n 125/= 51 94-125 ( For slope dioJroum, we
3 [T ’ KIpS FT° st Fram middle
S

2/ o X (123375 ‘Sﬂ.\zq) ~ 32%0-5 ,

= kIps. FT°
SA3 -

+ 8. 5% 9.05) - 1623.6]

Nott:

)
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Provide the solution for the assignment — HW14

Center line e Flection :

B = 9 ¥Z3.55% x '23
3 I
WKIpS-IN
& _ 9%7%3.155 x 1728 _1.359 29 /:\/7
<23000 )( Y3p ) N
K/Iﬁz v

N
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Lab: Beam Deflection

Description
This project uses observation and calculation to understand how a cantilever member
deflects under load.

Goals
To observe the bending behavior of a cantilever through physical modeling.
To find the deflection using the diagram method.
To verify the deflection using beam equations.
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Lab: Horizontal Shear Stress

Basswood Properties
E = 1,650,000. psi
I, =0.0000102 in*

P1=0.035 Ibs.
L=10.5in
Equations:
3 3
I = ﬂ (5 = i
12 3ET
Procedure

1.  Hold the 1/16"x1/2" basswood stick flatwise on the 2x4 support as shown.

2. Load first the free end, and measure the deflection against the graph paper
(small squares = 0.1 inch).

3. Repeat the procedure for a load at the half point and at both points.

4. For each load measure and record a deflection.

5. Use the diagram method to calculate the deflection for the point load at the end.

6. Finally, calculate the deflection for the end load case with the equation below.
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Thank you.

Any question?
Please feel free to ask questions.
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