
Mechanics Lesson 24
Mr. Haynes Exam 3 Review

Example 3 

The strength of the wide flanged rolled section shown is increased by welding a channel to its 
upper flange.  Determine the moment of inertia and radius of gyration of the combined section 
with respect to its centroidal x and y axes.

k̄x′ =

√
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744.6× 106

17297
= 207.5mmĪx′ = 744.6× 106 mm4
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√
Īy
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√
91.4× 106
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= 72.7mmĪy′ = 91.4× 106 mm4
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a = 463 mm

b = 65 mm

c = 16.1 mm

d =  a+b-c = 511.9 mm

e =   a/2 = 231.5 mm

Part

1 14400 231.5  3.33 ⨉ 106 46.96  554. ⨉ 106 585.8 ⨉ 106 63.3 ⨉ 106

2 2897 511.9  1.48 ⨉ 106 233.4  .949 ⨉ 106 158.8 ⨉ 106 28.1 ⨉ 106

Sum 17297  4.81 ⨉ 106 744.6 ⨉ 106 91.4 ⨉ 106
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9.39  The strength of the wide flanged rolled section shown is increased by welding a channel to 
its upper flange.  Determine the moment of inertia and radius of gyration of the combined section 
with respect to its centroidal x and y axes.

! a = 463 mm! b = 65 mm! c = 16.1 mm

! d = ȳ2 = a+b-c = 511.9 mm! e = ȳ1 = a/2 = 231.5 mm! ȳ =

∑
Aiȳi∑
Ai

= 278.46mm

Part Ai ȳi Aiȳi di Īi (Ix′)i (Īy)i

1 14400 231.5  3.33 ⨉ 106 46.96  554. ⨉ 106 585.8 ⨉ 106 63.3 ⨉ 106

2 2897 511.9  1.48 ⨉ 106 233.4  .949 ⨉ 106 158.8 ⨉ 106 28.1 ⨉ 106

Sum 17297  4.81 ⨉ 106 744.6 ⨉ 106 91.4 ⨉ 106
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√
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√
744.6× 106

17297
= 207.5mmĪx′ = 744.6× 106 mm4
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√
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=

√
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17297
= 72.7mmĪy′ = 91.4× 106 mm4


