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Today:

e Problem set No.7

e Preliminary Report Q&A

Recitation 005 October 04, 2024



PROBLEM NO.7

Find the internal forces in members: A, B, C, D, E, F and

G.

DATASET: 1
Length B
Length D
Length E
Length G
Load P1
Load P2

Recitation 005

12FT
16 FT
10FT
9FT
400 LBS
250 LBS
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PROBLEM NO.7

Question 2 {End reaction R2 (positive is upward)

3, =

R1

P, x(D=B)+P,xD-R, x(E+D) =0

Find the internal forces in members: A, B, C, D, E, F and
G.

400X (16— 22) +250x 16— R, X ( 10+ 16) =0

DATASET: 1

Length B 12FT
Length D 16 FT
R2Y=215°38 le Length E 10ET

Length G 9FT
Load P1 400 LBS
Load P2 250 LBS
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PROBLEM NO.7

Question 1 :End reaction R1 (positive is upward)

%, =

Y
_ _ — Find the internal forces in members: A, B, C, D, E, F and
RlY Pl P2+R2Y_O G.
_ DATASET: 1

R ,—400— 250— 9+ 215.38=0 e —_—
Length D 16 FT
Length E 10FT

R = 434.61 LBS Lol s 22

1Y Load P1 4001BS

Load P2 250 LBS
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PROBLEM NO.7

Question 4 :vertical component of force in member A (absolute value)

Find the internal forces in members: A, B, C, D, E, F and

G
—F,yt R =0
DATASET: 1
Length B 12FT
FAY=R1Y Length D 16 FT
Length E 10FT
Length G 9FT
Load P1 400 LBS
F AY=434.61 LBS Load P2 250 LBS
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PROBLEM NO.7

Question 3: Horizontal component of force in member A (absolute value)

F AY G

tand = 7 =
Find the internal forces in members: A, B, C, D, E, F and

434.61 9 G.

FAX
DATASET: 1
Length B 12FT
_ Length D 16 FT
FAX_193'16 Length E 10FT

Length G 9FT
Load P1 400 LBS
Load P2 250 LBS
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PROBLEM NO.7

Question 5: Total axial force in member A (absolute value)

FA =\/F2AX+ F2AY =\/( 193. 16) 2+ ( 434-61) 2 (ngndthe internal forces in members: A, B, C, D, E, F and
F ,=475.6 Ibs
DATASET: 1
COMPRESSION Length B 12FT

Length D 16 FT
Length E 10FT
Length G 9FT
Load P1 400 LBS
Load P2 250 LBS
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PROBLEM NO.7

Question 6:Sign for member A (1 for tension or -1 for compression)

F ,=475.6 Ibs

Find the internal forces in members: A, B, C, D, E, F and
COMPRESSION = -1 G.

DATASET: 1

Length B 12FT
Length D 16 FT
Length E 10FT
Length G 9FT
Load P1 400 LBS
Load P2 250 LBS
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PROBLEM NO.7

Question 7 :Total axial force in member B (absolute value)

D M,=0

R XD—-P XB-F xG=0
Find the internal forces in members: A, B, C, D, E, F and
G.

434.61x 16— 400X 12— F ;X 9=0

DATASET: 1

Length B 12FT

Length D 16 FT

F_=239.3 lbs Length E 10FT
B Length G 9FT

Load P1 400 LBS

Load P2 250 LBS
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PROBLEM NO.7

Question 8:Sign for member B (1 for tension or -1 for compression)

F ,=239.3 lbs

Find the internal forces in members: A, B, C, D, E, F and
COMPRESSION = -1 G.

DATASET: 1

Length B 12FT
Length D 16 FT
Length E 10FT
Length G 9FT
Load P1 400 LBS
Load P2 250 LBS
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PROBLEM NO.6

Question 10 :vertical component of force in member C (absolute value)

Find the internal forces in members: A, B, C, D, E, F and

G
—F oyt Ryp=0
DATASET: 1
Length B 12FT
FCY=R2Y Length D 16 FT
Length E 10FT
Length G 9FT
Load P1 400 LBS
F o 215.38 LBS Load P2 250 LBS
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PROBLEM NO.7

Question 9 :Horizontal component of force in member C (absolute value)

F cy G
tana = = E
cX
Find the internal forces in members: A, B, C, D, E, F and
215.38 9 G.
DATASET: 1
Length B 12FT
_ Length D 16 FT

Length G 9FT
Load P1 400 LBS
Load P2 250 LBS
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PROBLEM NO.7

Question 11 :Total axial force in member C (absolute value)

Fo= P2yt F2oy =/ (239.31) 24 (215.38) 2

Find the internal forces in members: A, B, C, D, E, F and
G.

FC=321.96 lbs DATASET 1
Length B 12FT

Length D 16 FT
Length E 10FT
Length G 9FT
Load P1 400 LBS
Load P2 250 LBS
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PROBLEM NO.7

Question 1ZISign for member C (1 for tension or -1 for compression)

FC=321 .96 [bs

Find the internal forces in members: A, B, C, D, E, F and
COMPRESSION = -1 G.

DATASET: 1

Length B 12FT
Length D 16 FT
Length E 10FT
Length G 9FT
Load P1 400 LBS
Load P2 250 LBS
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PROBLEM NO.7

Question 13 :Total axial force in member D (absolute value)

Find the internal forces in members: A, B, C, D, E, F and

G.
- F s F D=0
DATASET: 1
Length B 12FT
FAX=FD Length D 16 FT
Length E 10FT
Length G 9FT
Load P1 400 LBS
F p= 193.16 LBS Load P2 250 LBS
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PROBLEM NO.7

Question 14ISign for member D (1 for tension or -1 for compression)

F,=193.16 LBS

Find the internal forces in members: A, B, C, D, E, F and
TENSION = 1 G.

DATASET: 1

Length B 12FT
Length D 16 FT
Length E 10FT
Length G 9FT
Load P1 400 LBS
Load P2 250 LBS
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PROBLEM NO.7

Question 15 :Total axial force in member E (absolute value)

Find the internal forces in members: A, B, C, D, E, F and

G.
- F o F = 0
DATASET: 1
Length B 12FT
FCX=FE Length D 16 FT
Length E 10FT
Length G 9FT
Load P1 400 LBS
F = 239.31LBS Load P2 250 LBS
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PROBLEM NO.7

Question 1GISign for member E (1 for tension or -1 for compression)

F,.=239.31LBS

Find the internal forces in members: A, B, C, D, E, F and
TENSION = 1 G.

DATASET: 1

Length B 12FT
Length D 16 FT
Length E 10FT
Length G 9FT
Load P1 400 LBS
Load P2 250 LBS
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PROBLEM NO.7

Question 17 :Horizontal component of force in member F (absolute value)

Find the internal forces in members: A, B, C, D, E, F and
G.

Fax=Fext Fpy=0

DATASET: 1

Length B 12FT

—193.16—239.3+ FFX=O Length D 16 FT
Length E 10FT
Length G 9FT
Load P1 400 LBS

F FX=46- 14 Ibs Load P2 250 LBS
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PROBLEM NO.7

Question 18 :vertical component of force in member F (absolute value)

zFY=0

Find the internal forces in members: A, B, C, D, E, F and

G.
—F =P = Fp=0
DATASET: 1
Length B 12FT
Length E 10FT
Length G 9FT
— Load P1 400 LBS
FFY_34'61 Ibs Load P2 250 LBS
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PROBLEM NO.7

Question 19 :Total axial force in member F (absolute value)

FF=\/F2FX+ F2 =1/ (46.14) 2+ (34.61) 2

Find the internal forces in members: A, B, C, D, E, F and
G.

FF=57.68 lbs DATASET: 1
Length B 12FT

Length D 16 FT
Length E 10FT
Length G 9FT
Load P1 400 LBS
Load P2 250 LBS
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PROBLEM NO.7

Question 29:Sign for member F (1 for tension or -1 for compression)

F ,=57.68 Ibs

Find the internal forces in members: A, B, C, D, E, F and
TENSION = 1 G.

DATASET: 1

Length B 12FT
Length D 16 FT
Length E 10FT
Length G 9FT
Load P1 400 LBS
Load P2 250 LBS
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PROBLEM NO.7

Question 271 :Total axial force in member G (absolute value)

zFY=0

— P2+ FCY+ FG=O

Find the internal forces in members: A, B, C, D, E, F and
G.

DATASET: 1

Length B 12FT
Length E 10FT
Length G 9FT
_ Load P1 400 LBS
FG_34'62 Ibs Load P2 250 LBS
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PROBLEM NO.7

Question 271 :Total axial force in member G (absolute value)

F .=34.62 Ibs

Find the internal forces in members: A, B, C, D, E, F and
COMPRESSION = -1 G.

DATASET: 1

Length B 12FT
Length D 16 FT
Length E 10FT
Length G 9FT
Load P1 400 LBS
Load P2 250 LBS
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Preliminary Reports Due SUNDAY 11:59

Recitation 005

[(4/weight 0Z)*50 + (load in LBS/50)*9]

PRELIMINARY REPORT (re-submit original) 40
Explanation 5

lllustrations: section (5). elevation (5), 3d view (5) 15
Analysis: forces (5). sizi 5). weight estimate (5). load capacity (5) 20
TESTING 60
Bridge < 4 oz is 8 pts and holds at least 50 Ibs is 8 pts (else pts scaled down) 16
Correct materials — wood and glue — solid deck (no holes) 14
Points awarded (out of 30) based on class rank using formula: 30

FINAL REPORT REQUIREMENTS

inary Design De P

D,
Pr

How initial (preliminary) bridge design was developed

| How initial (preliminary) member sizes were chosen

Why bridge design was or was not adjusted from preliminary design

Why member sizes were or were not adjusted from preliminary design

| Discussion of how pre-analysis of initial bridge impacted the final design

Revised Bridge Design Analysis

Internal axial force calculations/modeling (with proper design loading
indicated) (Dr. Frame acceptable)

Derivation of member cross-sectional areas from axial forces

Member size selection from available stock

Est. weight calculation of bridge - including members, glue & fasteners

Method of joints/sections calculation for at least 1 joint (@ reaction is usually
easiest based on truss geometry, but could be done elsewhere)

Member crushing calculations/check (show work) using F'c=P/A

Prediction of capacity of bridge and mode of failure

lllustration of Tested (Revised from Preliminary) Design

Cross-section of bridge

Elevation(s) of bridge

Dimensions and units labeled in elevation and cross-section

Member sizes labeled (with dimensions)

| Member stresses labeled (with units)

Testing Results

Weight and height of bridge

Capacity of bridge

Observations of testing

Description of mode of failure

Images of failure

Following the guidelines

-
w W N - - - (e N
o Bloju|o|n|n(s L B R R e o | =y ol £ Py ole Abbhheg

Post-Testing Analysis

Comparison of testing with predicted capacity and modes of failure 10
Discussion of discrepancies between results 10
Suggested improvements for future designs with reasoning discussed 10

FINAL GRADE

250




