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The Method of Integration Operators for Prestressed Non-uniform

Beam
XIE Jing-zhong

(Depart. of Civil Engineering, Jiaotong Univ. of Shanghai, Shanghai 200030, China)

Abstract: Based on the method of integration operators, a new method of computing equivalent nodal forces and inner
forces for prestressed non-uniform beam is presented in this paper. The non-uniform beam with multiple spans is treated
as a single element, and the equivalent nodal forces and inner forces of multiple prestressed cables are directly computed.
The proposed method successfully includes the influences of varied stiffness and shear deformation. It is an accurate
method for computing prestressed non-uniform beam, which overcomes the shortage of previous methods.
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Fig.1 The inner forces of fixed beam under prestressed cable
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Fig.2 A Section varied beam with a parabola cable
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Fig.4 A cantilever beam under prestressed parabola cable
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Table 1 Inner forces of cantilever beam under parabola cable

F7E (X) 0.0 1.0 2.0 35 5.0

W ANTE 500 450  37.4532 24.1868 0.0

M iR MR 50.0 450  37.4532 24.1868 0.0
B AR5k 0.0 0.0 49938 124035 19.6116
N LR 0.0 0.0 49938 124035 19.6116
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Table 2. Equivalent nodal forces
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Table 3. Inner forces of beam
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W 1.8% 15.67%  11.32% 1.48% 0.88%
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