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Learning Objectives

• The main objective of the study of the mechanics of solids is to 
provide future engineers with the means of analyzing and 
designing various load-bearing structures and machines.

• Both the analysis and design of a given structure involve the 
determination of stresses and deformations.











AXIAL LOADING: NORMAL STRESS



























BEARING STRESS





APPLICATION TO THE ANALYSIS AND DESIGN
OF SIMPLE STRUCTURES







• In the hanger shown, the upper 
portion of link ABC is 10 mm 
thick and the lower portions are 
each 6 mm thick. Epoxy resin is 
used to bond the upper and 
lower portions together at B. The 
pin at A is of 10 mm diameter 
while a 6 mm diameter pin is 
used at C. Determine (a) the 
shearing stress in pin A, (b) the 
shearing stress in pin C, (c) the 
largest normal stress in link ABC, 
(d) the average shearing stress 
on the bonded surfaces at B, (e) 
the bearing stress in the link at C



• The steel tie bar shown is to be designed 
to carry a tension force of magnitude P 
=120 kN when bolted between double 
brackets at A and B. The bar will be 
fabricated from 20-mm-thick plate 
stock. For the grade of steel to be used, 
the maximum allowable stresses are: 
σ=175 MPa, τ=100 MPa, σb = 350 MPa. 
Design the tie bar by determining the 
required values of (a) the diameter d of 
the bolt, (b) the dimension b at each end 
of the bar, (c) the dimension h of the bar.


