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A Study of Analytical Method for Parallel-Chord Trusses

Takashi YOSHIZUMI

Abstract
Parallel-chord trusses are often used for bridges and building structures. The method of joints or the method
of sections is usually applied in analyzing the statically determinate plane trusses. It is, however, not always easy

to calculate the bar forces of a truss, because of a number of bars hinged together. In the case of a parallel-chord

truss composed of the same type of panels (or triangles), it may be presumed that such a structure has particular

characteristics in mechanics.

In this paper, the properties of parallel-chord trusses are discussed and a convenient analytical method based

on the method of joints is proposed.
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Fig. 1  Simple parallel-chord truss (Truss 1)
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Fig. 2 Simple parallel-chord truss (Truss 2)

Joint N3 (Chord) T

N1 N2 c a

(Diagonal) _l_
v ]

(2)Lengths of bars

(Vertical)

(1)Bar forces

Fig. 3 Bar forces and shape of panel
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Fig. 4 Index forces and true bar forces
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Fig. 5 Non-stress bars
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Fig. 6 Equilibrium of index forces
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Fig. 7 Index forces in Truss 1
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Fig. 8 True bar forces in Truss 1
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Fig. 10 Index forces in Truss 2
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Fig. 11 True bar forces in Truss 2
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Fig. 12 Inclined truss (Truss 3)
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Fig. 14 Index forces in Truss 3
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Fig. 16 Truss with a rise (Truss 4)
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Fig. 17 Index forces in Truss 4
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Fig. 18 Vertical components of upper
chord forces at joint H
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Fig. 19 True bar forces in Truss 4
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Fig. 20 Truss composed of different panels (Truss 5)
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Fig. 21 Index forces in truss 5
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Fig. 24 True bar forces in Truss 5
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tural Analysis (Second Edition)", McGraw-Hill
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