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Fast Review

November 15, 2024

Recitation 005



Today:

e Problem No.12: Moment of Inertia

e Lab 10: Shear & Bending

Recitation 005 November 15, 2024



PROBLEM NO .11

Recitation 005

DATASET: 1 [ -3- |
Total Span L

Length A
Length B

Uniform Load on Length A (w)
Point Load (P)

27 FT

13FT

22T
180 PLF
210LBS
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PROBLEM NO .12 W
[LIIIIIIL ¥
Question 2:Right Reaction (R2) (+ is upward; - is downward) ‘—.
F=wxA R1 *—AA~| R2
- B -
F=180x 13=2340 Ibs - L =
V1
. V2
2 My =0 2

A
+ FX E+P><B—R2><L=O

13
+ 2340 7 +510x 22— R,x27=0

DATASET: 1

Total Span L 27TFT

Length A 13FT

Length B 22FT
R )= 078.88 lbs Uniform Load on Length A (w) 180 PLF
Point Load (P) 510 LBS
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PROBLEM NO .12 W
[LIIIIIIL ¥
Question 1 :Left Reaction (R1) (+ is upward; - is downward) “—.
R1 ‘_A"| R2
- B -
F
y V1
R1+R2(Questi0n2)—F—P=O ~.2
V3 V4
R +978.88—2340—510=0
M2 M3

R =1871.12 Ibs M1/”\ M4

DATASET: 1
Total Span L 27TFT
Length A 13FT

Length B 225
Uniform Load on Length A (w) 180 PLF
Point Load (P) 510 LBS
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PROBLEM NO.12

( @ ¥
Question 3 :Peak Shear value at R1 (V1) (use + or - sign) 4

R1 “_A“| R2
- B -
V1=R1( Question1) - L -]
V1
Vv, =1871.12 Ibs T~
V3 'z

DATASET: 1

Total Span L 27TFT
Length A 13FT
Length B 22EE
Uniform Load on Length A (w) 180 PLF
Point Load (P)
Recitation 005

510LBS

November 15, 2024



PROBLEM NO.12 W
[LIIIIIILT v
Question 4 :mMoment value at R1 (M1) f [
R1 ‘_A“| R2
e B "
M1 =O - L bt |
( Pinned Support) ¥ "

DATASET: 1

Total Span L 27TFT
Length A 13FT
Length B 22FT
Uniform Load on Length A (w) 180 PLF
Point Load (P) 510 LBS
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PROBLEM NO.12 W
[LIIIIIIL ¥
Question 5 :Shear value at A distance from R1 (V2) (use + or - sign) f 4
R1 ‘_A“| R2
- B -
V,= Vl( Question3) — F - L -]
V1
V,=1871.12— 23.40 T~

V,=— 468.88 Ibs

DATASET: 1

Total Span L 27TFT
Length A 13FT
Length B 22FT
Uniform Load on Length A (w) 180 PLF
Point Load (P) 510 LBS
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PROBLEM NO.12 W
[ILIIIIILI ¥
Question 6 :Moment value at A dist. from R1 (M2 tension on bottom is +) f 4
R1 ‘_A“| R2
- B -
A - L »|
M2 = Rl( Questionl) X A — wX AX —
2 V1
~. V2
13
M, =1871.12x 13 — 180x 13X > o V4
M2 M3

M2= 9114.56 [ft.lbs M1/”—\ M4

DATASET: 1
Total Span L 27TFT
Length A 13FT

Length B 22FT
Uniform Load on Length A (w) 180 PLF
Point Load (P) 510 LBS
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PROBLEM NO.12

Question 7 :Peak Shear value at B distance from R1 (V3) (use + or - sign)

V3 = V2 ( QuestionS) — P

V,=—-468.88-510

V,=—978.88 [bs

Recitation 005

W

[ILIIIIILI ¥

‘1——.
R1 ‘_A“| R2

- B -

- L -
V1

~.V2
V3 V4

DATASET: 1

Total Span L 27TFT
Length A 13FT
Length B 22FT
Uniform Load on Length A (w) 180 PLF
Point Load (P) 510 LBS
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PROBLEM NO.12

Question 8 :Moment value at B dist. from R1 (M3 tension on bottom is +)

M =M ,( Question6) — |V ( QuestionS) x (B—A)

M =9114.56— |- 468.88x (22— 13) |

M ,=4894.64 f1.1bs

Recitation 005

W

[ILIIIIILI ¥

‘F_o
R1 “_A“| R2

- B -

- L .
V1

~.V2
V3 V4

DATASET: 1

Total Span L 27TFT
Length A 13FT
Length B 22FT
Uniform Load on Length A (w) 180 PLF
Point Load (P) 510 LBS
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PROBLEM NO .12 W
[LIIIIIIL ¥
Question O: Peak Shear value at R2 (V4) (use + or - sign) f 4
R1 ‘_A“| R2
- B -
V,= V3( Question’l) - L -]
V1
V,=— 978.88 Ibs T~y

DATASET: 1

Total Span L 27TFT
Length A 13FT
Length B 22FT
Uniform Load on Length A (w) 180 PLF
Point Load (P) 510 LBS
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PROBLEM NO.12 W
[LIIIIIILT v
Question 10 :Moment value at R2 (M4) f [
R1 ‘_A“| R2
e B "
M4=O - L bt |
V1
( Roller Support) &

DATASET: 1

Total Span L 27TFT
Length A 13FT
Length B 22FT
Uniform Load on Length A (w) 180 PLF
Point Load (P) 510 LBS
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PROBLEM NO .12 W
[LIIIIIIL ¥
Question 12 :pistance from Left to Max. Moment in (decimal) f 4
Vl( Question3) R1 ‘_A“| R2
d: i B >~
w
- L .
J 1871.12
= V1
180 e V2
d=10.395ft V3 V4

DATASET: 1

Total Span L 27TFT
Length A 13FT
Length B 22FT
Uniform Load on Length A (w) 180 PLF
Point Load (P) 510 LBS
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PROBLEM NO.12 W
(LTI v
Question 11 :Maximum Moment (tension on bottom is +) ‘—.
R1 ‘_A“| R2
Vl( Question3) - B -
d= :
w b "1
, d( Question12) V1
M =V, (Question3) X 5 ~V2
V3 'z
10.395
M =1871.12X ——— vy M3
max

2 /”\
M1 M4

M =9725.14 ft.lbs
max

DATASET: 1
Total Span L 27TFT
Length A 13FT

Length B 22FT
Uniform Load on Length A (w) 180 PLF
Point Load (P) 510 LBS
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Lab 10: Shear & Bending

Structures | Namet1 =
Arch 314 Name2 __ = —
Name 3
Moment Diagrams
Description

This project compares a calculated moment diagram with one constructed with a
weighted string.

Goals
To measure the distances to the weights on a catenary model.
To compare the scaled height of the string model with the calculate heights on the
diagram.
Procedure
1. Check the shear and moment diagrams for the beam below.

2. Place the same load on the string and measure the deflection at the weights.

3. Compare the string model with the moment diagram and determine the scale
factors.

Scale factors

Ain  20k—ft Scale = 1in. to k-ft
Bin " 30k =Ifit Scale = 1in. to k-ft
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