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Today:

e Problem No.14: Beam Deflection

e Lab 12: Beam Deflection
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PROBLEM NO.14

P =
TFT
13ET
Point Load P 10 KIPS Wi
Uniform Load w 1 KLF R1
Modulus of Elasticity 29000 KSI A —— B — A

Moment of Inertia 460 IN*
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PROBLEM NO.14
Question 1:R1 (+ = upward)

%, -0

2

B
—PXA—-(wXB) x(?+A)—P>< (B+A) +R X (A+B+A) =0

13 _ -
—10x7—(1x13) x(7+7)_ 10 (7+13) + R X (7+ 13+7) =0 DATASET: 1 [ -3- |

Length A 7FT

Length B 13 EL

Point Load P 10 KIPS
- 70— 175.5—200+R1>< 27=0 Uniform Load w 1KLF

Modulus of Elasticity 29000 KSI
Moment of Inertia 460 IN*4

R =16.5 KIPS
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PROBLEM NO .14
Question 2 :shear at reaction (V1)

V1 = Rl( Question 1)

V= 16.5 KIP§

Recitation 005

Point Load P
Uniform Load w
Modulus of Elasticity
Moment of Inertia

TFT
13FT
10 KIPS
1 KLF
29000 KSI
460 IN*4
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PROBLEM NO.14 N I
Question 3:shear at point load (V2) L le ﬁ'

V2=V1( Question 2) — P I I :
lV"'< g\ ; i

) | Vz
V2=16.5— 10 : R v

V,=6.5 KIPS
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PROBLEM NO.14 l" f

Question 4 :Moment at point load (M1) L [wl |
T A & ! A ’rRZ
Kl. , 4& ; 1
' | ' | |
. Vi i :
M = R ( Question 1) X A : : :
1 1 i
vAal Rz ' [
S s 2. |VAZ | ' |

M =16.5X17

e |
IMII_-__.//L\‘M'\‘
M1=115.5KIP_FT M o-'-——MAl‘ MA3 ¢ ! [

<
&~

<

o\
n

|

>
S
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PROBLEM NO .14
Question 5 :Moment at center line (M2)

N|M|Uu

, B B B
M2=R1(Questzonl) X (A+ ?) - P x;— W( ?)X(

R1

13 13 13 2
M2= 16.5 x (7+ 7)— 10X —— 1><( )x

2 2 2 DATASET: 1 [ -3- |
Length A TFT
Length B 13FT
M )= 136.625 KIP — FT Point Load P 10 KIPS
Uniform Load w 1KLF

Modulus of Elasticity 29000 KSI
Moment of Inertia 460 IN*4
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PROBLEM NO.14 l" i

Question 6:Area under moment diagram (MA1) L ‘l“” 1
T Z . ® Tee
\ h | \
1 Vi vi : : :
MA (=X Ml( Question4) X A var e ! :
2 7 el | VAZ [ :
o |
: : s I Vi
|

1 . . '.
MA =—xX115.5%7 ML) U
2 M ° t MA‘z MA3 | : ‘

MA  =404.25 KIP - FT?

S(EI\ SAl :.SAZ I I I

s A yse | ( ‘

I ‘SA2 ; [ | |

I | ' : '

! ' ¢ [
!

A \/
[
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PROBLEM NO.14 l" i

Question 7 :Area under moment diagram (MA2) L [wl |
T A & . B Ty
RI , ¢ : R
2 . . B i v, ; '. )
MA2 — ({ E) X (M2( questiond) — Ml( questiond) ) X ( ?) w e : :
S s 2. " VAZ | ' |

<
~

q----
~

2 13
MA . =| = |x (136.625—115.5) x | —
2 |3 2

1

X <
Q
3\ z
Sk

MA ,=91.541 KIP — FT? ':

y

1)
n

|

>
S
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PROBLEM NO.14

Question 8 :Area under moment diagram (MA3)
, B
MA3 = Ml( Questiond) X ( ?)

13
MA = 115.5% (—)
2

MA ,=750.75 KIP — FT?
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L [w! |
A
gl A Z ! Trz
) I l
\ ' | |
] \ : t !
( | \
var &z \ ! (
' o \VAZ I ; :
]
|
: | “ Vi
|
|

S(EI\ SAl :.SAZ I I I

s A yse | ( ‘

I ‘SA2 ; [ | |
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PROBLEM NO.14 l" i

Question 91810pe(EI) at reaction (S1). Give absolute value. U [wl |
T & ) & ' A 4
R1 ' RZ
S
S1 = MAI( Question6) + MAz( Questionl) + MA3( Question8) b v'v : : :
V & | ol .‘-,vn ; ' :
| : IVI.
S =404.25+ 91.54166667 + 750.75 L \v.t——!v.

' MAZ s ‘l
Ml ey M
| 1 | i ‘
S ,=1246.54 KIP — FT? M.l MAS

S(EI\ SAl :.SAZ I I I

s A L ( ‘

I ‘SA2 ; [ | |

I | ' : '

! ' ¢ (
!

A \/
(
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PROBLEM NO.14 l" i

Question 19:Slope(EI) at point load (S2). Give absolute value. U [wl |
T & ) 2 A 4
Rl ' ; RZ
I ) Q‘ | |
' | ' |
Vi ] : '( I
| \
. . V; ! 1
S,=MA, ( QuestionT) + MA3( Question8) V o | e ‘.,v:z ; f i
: : M Vi

S,=91.54 +750.75 '

S,=842.29 KIP — FT?
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PROBLEM NO.14 l" f

Question 11 :Area under slope(EI) diagram (SA1) {L L ]
T & ) 2 A
Rl ' : Tr2
I ) Q‘ | |
VR i '. ',
0.
. W2 : 1
SA = S,( Question10) X A % | VA e ! f
: I’ TIVI. l
: : M Vi

|
SA = 842.29x 7 |

SA  =5896.041 KIP — FT?3
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PROBLEM NO.14
Question 12:Area under slope(EI) diagram (SA2)

2
SA2 =( ;) X (Sl( Question9) — Sz( Question10) ) X A

2
SA2=§>< (1246.54—842.29) x 7

SA = 1886.5 KIP — FT3
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L [w! |
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gl A Z ! Trz
) I ]
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PROBLEM NO.14 l" f

Question 13 :Area under slope(EI) diagram (SA3) L [wl ]
T A 2 ' A 4
Rl : 4& : IKZ
4 V. | '( l'
1 B val & \ ; E
SA, = (—) X Sz( Question10) X ( —) 7 sl AT~ :
2 2 A
: : : e M
1 13 . g s
SA3=—X 842.29x — M AT B ! ‘
2 2 L . : ‘
SA ,=2737.44 KIP — FT? (1) et B |
3 S sAl |SA3 I I I
s] b yse | ( {
Ysaz ! [ [ |
; | ' i '
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PROBLEM NO.14

Question 14 :centerline deflection. Give absolute value in INCHES.

) | | |
S| 4 L5 l ‘ 1‘
i / |
(SA 1( Questionll) + SAZ( Question12) + SA3( Question13) ) X (12x 12x 12) ) AZ | : i '
A= | | |
Modulus of Elasticity X Moment of Inertia A ! ' Jl [
\/
|
e (5896.04+ 1886.5+2737.44) x 123 (‘Aé
29000 x 460
A=1.362 in gl
13FT

Point Load P 10 KIPS
Uniform Load w 1KLF
Modulus of Elasticity 29000 KSI
Moment of Inertia 460 IN*4
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Lab 12: Beam Deflection

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).
Repeat the procedure for a load at the half point and at both points.
For each load measure and record a deflection.
Use the diagram method to calculate the deflection for the point load at the end.
Finally, calculate the deflection for the end load case with the equation below.

o b O

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

P1=0.035 Ibs.
L=10.5in
Equations:
3 3
I= % o= i
12 3EI
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