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7–42. The T-beam is nailed together as shown. If the nails can each support a shear force of 4.5 KN, 

determine the maximum shear force V that the beam can support and the corresponding maximum 

nail spacing s to the nearest multiples of 5 mm. The allowable shear stress for the wood is τallow = 3 

MPa. 

𝑦 =
 𝑦 𝐴

 𝐴
=

325 ∗ 50 ∗ 300 + 150 ∗ 300 ∗ 50

50 ∗ 300 + 50 ∗ 300
 

𝒚 = 𝟐𝟑𝟕.𝟓 𝒎𝒎 

𝐼 =
1

12
∗ 50 ∗ 3003 + 50 ∗ 300 ∗ (150 − 237.5)2 +

1

12
∗ 300

∗ 503 + 50 ∗ 300 ∗ (325 − 237.5)2 

𝑰 = 𝟑𝟒𝟓𝟑𝟏𝟐𝟓𝟎𝟎 𝒎𝒎𝟒 

𝑄𝑚𝑎𝑥 = 𝑦1
′   𝐴1

′ = 118.75 ∗ 237.5 ∗ 50 

𝑸𝒎𝒂𝒙 = 𝟏𝟒𝟏𝟎𝟏𝟓𝟔.𝟐𝟓 𝒎𝒎𝟑 

𝑄𝐴 = 𝑦2
′   𝐴2

′ = 87.5 ∗ 50 ∗ 300 

𝑸𝑨 = 𝟏𝟑𝟏𝟐𝟓𝟎𝟎 𝒎𝒎𝟑 

𝜏𝑎𝑙𝑙𝑜𝑤 =
𝑉𝑄𝑚𝑎𝑥
𝐼𝑡

; 3 =
𝑉 ∗ 1410156.25

345312500 ∗ 50
; 

𝑽 = 𝟑𝟔𝟕𝟑𝟏 𝑵             𝑨𝒏𝒔. 

𝑞𝑎𝑙𝑙𝑜𝑤 =
𝐹

𝑠
= 4.5 ∗

1000

𝑠
𝑁/𝑚𝑚  

𝑞𝑎𝑙𝑙𝑜𝑤 =
𝑉𝑄𝐴
𝐼

;   4.5 ∗
1000

𝑠
=

36731 ∗ 1312500

345312500
  

𝒔 = 𝟑𝟐.𝟐𝟑 𝒎𝒎             𝑨𝒏𝒔. 

The maximum shear stress occurs at the points on the 

neutral axis where Q is maximum and t = 50mm 
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