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UNIFIED EXPRESSION ON THE SIGNS OF PRINCIPAL VECTOR AND
PRINCIPAL MOMENT IN ELASTIC MECHANICS

LIU Zhangjun RUAN Xinxin
(School of Civil Engineering and Architecture, Wuhan Institute of Technology, Wuhan, Hubei 430074)

Abstract In elastic mechanics, since the signs of principal vector and principal moment are
not clearly specified, it is easy to be confused when analyzing different problems. To this end,
first of all, the signs of internal force in material mechanics are investigated carefully, and the
differences brought by the signs of internal force in material mechanics under different coordi-
nate systems are analyzed. Meanwhile, it is recommended to use stress components to define
the signs of principal vectors and principal moments in elastic mechanics, so as to achieve con-
sistency between material mechanics and elastic mechanics solutions. Finally, through the
analysis of four typical examples in elastic mechanics, the unity of the signs associated with
the proposed principal vector and principal moment is further clarified. Practice shows that the
unified expression can effectively help students understand the concept of mechanics and ana-
lyze mechanics problems, and the teaching effect is remarkable.
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