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Long-Term Torsional Analysis of Prestressed Concrete
Members with the Effects of Creep and Shrinkage
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Abstract

The purpose of the present study is to propose a realistic method to analyze the prestressed
concrete members subjected to long term torsional loading. The present study devises a method
to realistically take into account the tensile stiffness of concrete after cracking. The effects of biaxial
compressive and tensile loadings on the compressive and tensile strengths of concrete are also
taken into account in the present model. The salient feature of the present study lies in the fact
that the cracking, creep, and shrinkage behavior of concrete and the relaxation of steel have been
realistically considered. The comparison of the present theory with experimenial data indicates
that the proposed model dipicts reasonably well the actual behavior of prestressed concrete members
under long~term torsional loadings.
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Table 1. Summary of test resuits of the beam '‘BR2’

Specimen | Width Depth Duration Prestress | Cracking torque| Ultimate torque | Maximum twist
cm cm days kg (kN) kg-cm (kN-m) | kg-cm (kN-m) rad/cm
BR2 8 13 522 10,300 (101) 20,400 (2.00) 21,830 (2.14) 275X 1076
Table 2. Material properties of the beam ‘BR2’
fc, ft' fly Dl fty Dt Sh fpy Fp:
kg/cm? kg/cm? kg/cm? cm kg/cm? cm cm kg/cm? kg
(MPa) (MPa) (MPa) (MPa) (MPa) (kN)
278 44 15000 0.7 2290 0.6 5 17228 10300
(27.3) 3.0 (1471) (225) (1690) (101)
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Table 3. Summary of the analysis results
Tcnxp*20400 kg—cm
Toexp= 21,830 kg-cm

TCY TLT
Model ————
(kg'Cm) Tcrexp

T, T,

(kg‘Cm) Tuexp

ACI 209 | 20,400 1.000 23,032 1.055
CEB-FIP | 20,017 0.981 23,051 1.056
BP2 20,005 0.981 22416 1.027

Table 4. Summary of the creep coefficients

Model

ACI CEB BP2
¢ o
o ( 78, 35) 0.683 1.175 0.725
¢ (302, 35) 1.043 1.780 1.213
o (302, 56) 0.972 1.601 1.002
¢ (302, 78) 0.922 1480 0.867
¢ (657, 35) 1.141 1.965 1.357
¢ (557, 56) 1.073 1.784 1.142
¢ (657, 78) 1.027 1.667 1.010
¢ (557, 190) 0.894 1.354 0.676
¢ (557, 302) 0.803 1.167 0493
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