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1. Two wooden planks, each 22 mm thick and 160 mm wide, are joined by the glued mortise joint 

shown. Knowing that the joint will fail when the average shearing stress in the glue reaches 

820 kPa, determine the smallest allowable length d of the cuts if the joint is to withstand an 

axial load of magnitude P =7.6 kN. 

 

 

2. The axial force in the column supporting the timber beam shown is P = 20 kips. Determine the 

smallest allowable length L of the bearing plate if the bearing stress in the timber is not to 

exceed 400 psi. 

 

3. A 5/8-in.-diameter steel rod AB is fitted to a round hole near end C of the wooden member 

CD. For the loading shown, determine (a) the maximum average normal stress in the wood, 

(b) the distance b for which the average shearing stress is 100 psi on the surfaces indicated 

by the dashed lines, (c) the average bearing stress on the wood. 



 

4. An axial load P is supported by a short W8×40 column of cross-sectional area A= 11.7 in2 

and is distributed to a concrete foundation by a square plate as shown. If the average normal 

stress in the column must not exceed 30 ksi and bearing stress on the concrete foundation 

must not exceed 3.0 ksi, determine the side a of the plate that will provide the most 

economical and safe design. 

 

5. The load P applied to a steel rod is distributed to a timber support by an annular washer. 

The diameter of the rod is 22 mm and the inner diameter of the washer is 25 mm, which 

is slightly larger than the diameter of the hole. Determine the smallest allowable outer 

diameter d of the washer, if the axial normal stress in the steel rod is 35 MPa and that the 

average bearing stress between the washer and the timber must not exceed 5 MPa. 

 


