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Application of beam bending theory of material mechanics

in structure concept design

WEN Xianmin*, JIANG Luzhen"

(a. Chinese-German Institute of Engineering; b. School of Economics and Management,

Zhejiang University of Science and Technology, Hangzhou 310023, China)

Abstract: Based on the theory of mechanics of material, the method about using the mechanical
theory in the concept design of elements or structure was introduced. Firstly, the role of the
nature of moment and shear force was analyzed, secondly the concept design process and
attention to the problem through the typical engineering beams, truss and other structural grid were
systematically exposed. Concept design is the important part of improving the ability of solving practical
problems with theoretical knowledge, which can promote the learning of reinforced concrete design
principles and steel structure design principles, and is the reformation and supplement for the traditional
teaching method of material mechanics.
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Bending theory and concept design of structure
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Fig.2 Transverse normal stress distribution under action of bending moment and equivalent couple
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Fig.3 Results of shear stress acting on cross section and its effects
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Fig. 5 Distribution of normal stress and shear stress of H section bending component
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Fig. 6 Design example of simply supported beam with H section
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Fig.7 Beam with holes on web plate
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Fig.9 Plane trusses and lateral support Fig. 10  Orthogonal trusses
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Fig. 11 Plane truss and spatial truss contrast



%1 SCHR S %5 bR g 2 B2 25 ity I 7R S5 ML & i Hh A R 77

2.3 MZEME &L

U SRl SR SR K I BE A ) IR 2 A R 1 0 B R o R R I B R B S AR R S T AR
PRUEMTAE A AR M, 7T LK I 11Ch) B A M 4R 2R A7 28 SCAR T, A&l 12 Ca) i e 208 A A FH R %5 ()
(9 BE S5 48 I 12 Ch) Bz o HE bR SZAF AR A 09 1 7 722 A 15 00 104 A0 W7 A0 ARE S R it O i A R B
[

(a) (b)

12 PZEHY LY

Fig. 12 Composition of spatial truss
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