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7-51. The box beam is constructed from four boards
that are fastened together using nails spaced along the
beam every 2 cm. If a force P � 10 kN is applied to the
beam, determine the shear force resisted by each nail at
A and B.

As shown on FBD, Vmax � 10 kN
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V � P � 10 kN
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Shear force in nail:

FB � qBs � 789.07(2) � 1578.14 N Ans

FA � qAs � 519.95(2) � 1039.9 N Ans

Vmax � 10 kN 10 kN
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� 633.33 N/cm2 � 6.3333 MPa

� 6.75 cm4

� 9 cm2

� 3 cm3

� 59.259 N/cm2 � 0.59 MPa

A(6.333, 0.59) C(3.167, 0)

  
R CA� � � � �( . . ) . .6 333 3 167 0 59 3 222 2

� 3.22 MPa

�1 � 3.167 � 3.22 � 6.387 MPa Ans

�2 � 3.167 � 3.22 � �0.053 MPa Ans

Ans

0.59 MPa

6.333 MPa

(3.167, 	 )max
in-plane

C(3.167, 0)

A(6.333, 0.59)

� (MPa)

0.5 cm

y–� � 1 cm

9 cm

Nz � 900 N

My � 3600 N · mVx � 400 N

Mx � 4500 N · cm

Vy � 500 N
400 N
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