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A SIMPLE AND EFFICIENT COMPUTATION METHOD FOR INFLUENCE
LINES OF INTERNAL FORCES AT SPECIFIED SECTIONS

WU Hui

(College of Civil Engineering and Architecture, Lanzhou Railway Indtitute, Lanzhou 730070, Ching)

Abstract: By using the principle of reciprocal work and the stiffness equation of the beam element in its loca
coordinate system, a simple and efficient method for construction of influence lines for internal forces at specified
sections is established. By applying a set of virtual concentrated loads to the structure and performing a static
solution once only, the desired influence line can be obtained. The main advantage of the present method lies in

its high efficiency, which is especiadly true when calculating the influence lines for internal forces at some
specified sections of large frame structures.
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Fig.3 A grid structure and its element division
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Fig.5 Local coordinate system for transverse beam elements
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Table 1 Influence lines for the bending moments at section m

and n
Nfm /M (m A) Npfp mn ity
i

AL & sindik AL B S nEE
3 1.31823 1.31823 -0.0908339 -0.0908339
5 1.87068 1.87068 -0.132122 -0.132122
7 1.25395 1.25395 -0.0908339 -0.0908339
12 0.363518 0.363518 0.685912 0.685912
14 2.25867 2.25867 0.997691 0.997691
16 0.492143 0.492143 0.685912 0.685912
21 1.31823 1.31823 -0.595078 -0.595078
23 1.87068 1.87068 -0.865569 -0.865569
25 1.25395 1.25395 -0.595078 -0.595078
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Fig.7 Influence line for the bending moment at section m
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Fig.8 Influence line for the bending moment at section n
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