
Structure II Recitation 4/19
Combined Stress



Before we start …

Today’s Tasks:

Homework Example (Combined Stress) 

Lab Session (Combined Stress)



Force, M, fb & ft, Combined Stress



Q1: Load on the Truss - Top Chord (W1)

W1 = w1 x on center spacing = 30 x 16 / 12 = 40 PLF

Q2: Load on the Truss - Bottom Chord (W2)

W2 = w2 x on center spacing = 85 x 16 / 12 =113.33 PLF

Q3: Total Left Reaction Due to W1 & W2 

∑ Fv = 0:
Since Symmetric:
R = (W1 +W2) x Span / 2
(40 + 113.33) x 23 / 2 = 1763.3 LBS
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Q4: Vertical Force Component in Truss Top Chord (No Sign) 
Look at Free Body Diagram(Left End):

∑ Fv = 0:
R - V - ((W1+W2) x Span / 4) = 0
1763.3 - V - ((40 + 113.33) x 23 / 4) = 0

V = 881.6 LBS

Q5: Horizontal Force Component in Truss Top Chord (No Sign)

Look at the ratio:
V/H = height / half of span = 10 / 11.5 
H = V / 10 x 11.5 = 881.6 /10 x 11.5 = 1013.9 LBS

Q6:  Axial Force in the Truss Bottom Chord
∑ FH = 0: 
RH - H = 0
H = 1013.9 LBS (Tension, since pulling out) R
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Q7: Area of the Bottom Chord Member 

Area = b x d = 3.5 x 4.5 =  15.75 in2

Q8: Axial Stress in the Bottom Chord (ft)

Axial Stress = Axial Force / Area
Axial Stress = 1013.9 / 15.75 = 64.375 PSI

Q9:  Maximum Bending Moment in the 
Bottom Chord Member (fb)
Use Moment Equation:
M = w x L2 / 8 = 113.33 x (½ x 23) 2 / 8 = 1873.5 FT-LBS
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Q10: Section Modulus of the Bottom Chord Member (Sx)

Sx = ⅙ x b x d2 = ⅙ x 3.5 x 4.52 = 11.8125 in3 

Q11: Maximum Bending Stress in the Bottom Chord Member (fb)

Bending Stress = M/Sx = 1873.5 x 12 / 11.8125 = 1903.2 PSI
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Q12: Combined Stress Using NSD Equation 3.9-1

ft/Ft’ + fb/Fb’ = 64.375 / 690 + 1903.2 / 1150 = 1.748

Q13: Combined Stress Using NSD Equation 3.9-2

(fb - ft) / Fb’ = (1903.2 - 64.375) / 1150  = 1.599

Q14: Does Member Pass?

Both Q12 & Q13 have to <= 1

For my situation, It’s a Fail!
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Lab Session:

Q2: fb = M / S, M= P x L/4

Q3: ft = P / A

Q5: fc = P / A

Q4 & Q6


