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Shear Deformation based on the Biaxial Tension—-Compression

Theory in Prestressed Concrete Members applied by Axial Loading
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ABSTRACT

ASCE-ACI Committee 426 and 445, on Shear and Torsion, well noted in their report »’ ? that

recent research work regarding shear and torsion had been devoted primarily to members. But it
was not logical approach of PSC members applied by axial force based on the shear deformation
in web element. And it was not included that the effect of axial is to shift the shear strain(or
crack width) in the web element versus the applied shear curve up or down by the amount by
which the biaxial tension-compression state varies. The shear strength also increases or decreases,
so that the change in shear strain at service load due to the presence of axial load is to some
extent changed. Generally, in corresponding beams the shear strain at service load is less in the
beam subject to axial compression and greater in the beam subject to axial tension, than in the
beam without axial load. In particular, however, no research were available on the shear
deformation in shear of PSC members with web reinforcement, subject to axial force in addition to
shear and bending. Therefore, this study was basically performed to develop the program for the
calculation of the shear deformation based on the shear effect of axial force in prestressed
concrete members.
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f, =(1—a)v (tand +cot8)- f, (1
fe=(1-a)vcotf- f, (2)
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Balanced axial force N,=f, b,z =f, A
Unbalanced axial force Ny= (f; —f,) z b,
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(a) Web element (b) Concrete (¢) Reinforcement steel

13 1 Force equilibrium in web element with combined load.
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Stress

(a)case 1. @=const. (b} case 2: f, =const. (cj case 3: @, f; # const.
1% 2 Stress-Strain relation of web element applied by Axial Loadings
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32 4 Numerical analysis by the proposal logics
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N Axial force + in compression

q : plastic centroid of 4 _ A4 ) _

r: plastic centroid of A, No= 4)" LA

A=A A4 N, = ?/A' =14
N, = 'y =fA

(d) Final configuration of the
bundled resultants after
simplifying Z,=7, and c¢/2~0

(b) Configuration of all (c) Bundling of the
resultantants acting at a resultants
section

28 3 Axial force equilibrium at a section

(a) Gometrical definition
for a section
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