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7-11.
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7-18. The beam is made from a polymer and is
subjected to a shear of V � 7 kN. Determine the
maximum shear stress in the beam and plot the shear-
stress distribution over the cross section. Report the
values of the shear stress every 0.5 cm of beam depth.
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7-37.

7-38. The box beam is made from four pieces of plastic
that are glued together as shown. If the glue has an
allowable strength of 400 N/cm2, determine the maximum
shear the beam will support.
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The beam will fail at the glue joint for board B since Q is a maximum for this board.
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7-47. The box beam is constructed from four boards that are
fastened together using nails spaced along the beam every 2 cm. If
each nail can resist a shear of 200 N, determine the greatest shear V
that can be applied to the beam without causing failure of the nails.
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7-53. The beam is constructed from three boards.
Determine the maximum loads P that it can support if the
allowable shear stress for the wood is �allow � 3 MPa.
What is the required spacing s of the nails used to hold
the top and bottom flanges to the web if each nail can
resist a shear force of 2000 N?

As shown on FBD
Vmax � P, VAC � VDB � P, VCD � 0
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Maximum shear stress:
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P � 3728.85 N � 3.73 kN Ans
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For region CD, theoretically no nails are required to hold the flange
and web together since VCD � 0. However, it is advisible to provide
some nails within this region. Ans

1 m 1 m 1 m

1.5 cm
10 cm

12 cm

6 cm
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1 cm

10 cm
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1.5 cm
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1 cm
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7-54. The member consists of two plastic channel strips
0.5 cm thick, bonded together at A and B. If the glue can
support an allowable shear stress of �allow � 4 MPa,
determine the maximum intensity w0 of the triangular
distributed loading that can be applied to the member
based on the strength of the glue.

Maximum shear force: Vmax � 0.5w0
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w0 � 393.26 N/cm � 39.3 kN/m Ans

0.5w00.5w0

1 m 1 m

3 cm

3 cm

6 cm

6 cm

3 cm

3 cm
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