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Shear and Moment Formulas
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654 CH. IS/COMBINED STRESSES 

18-2

TABLE 18-1 List of the Fundamental Formulas 

Type of Load Type of Stress 

Axial load Direct normal stress 

Internal pressure in Circumferential stress 
thin-walled vessels 

Longitudinal stress 

Beam bending load Flexural stress 

Direct shear load Direct shear stress 

Torque in Torsional shear stress 
circular shaft 

Beam shear force Beam shear stress 

Maximum shear stress 
in rectangular section 

Maximum shear stress 
in circular section 
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COMBINED AXIAL AND BENDING STRESSES 

Many structural and machine members are subjected to axial forces and 
bending moments exerted simultaneously. Both produce normal stresses 
along the longitudinal directions. The normal stresses due to each load can 
be calculated separately and added algebraically to find the combined 
stresses, as illustrated in the following two examples. 

- EXAMPLE 18-1 ---------------------

Refer to Fig. El8-l(l). The wide-flange shape W360 x 0.99 is used as a
simple beam of 3-m span. The beam is subjected to a uniform load w of 100
kN/m (including the weight of the beam) and an axial tensile force P of 500
kN. Determine the normal stresses at points A and B, and plot the normal
stress variation between A and B.




