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Sensitivity Analysis for Flexural Behaviors of PSC Members
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Abstract

A general procedure to evaluate the sensitivity of design variables to stresses and strains
in PSC flexural members is proposed. To accomplish the purpose of this study, long—term
losses including creep, shrinkage, and PS steel relaxation are formulated based on the
equilibrium states of the deformed sectional geometry. Thereby, the formulation follows the
basic steps which consider the fundamental formulas adopted by CEB-FIP, ACI, and KCI
rather than the age adjusted effective modulus concept. Twenty-one design variable including
the material and geometrical properties of concrete, nonprestressing steel and prestressing
steel, and the geometry of the cross section are considered in the sensitivity analysis. The
gradients of the stresses and strains needed for the sensitivity assessment are calculated in a
closed format. The derived formulation 1is applied to the T-type section PSC beam with
prestressing and  nonprestressing  steels  for the sensitivity analysis. The  analytically
calculated sensitivity results are compared with those numerically calculated to ensure the
validity of the proposed procedure.
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Table 1

Design Variable Values

- % :%3 Ak
W2y A7
e=0cm | e=—23.3cm| e=—46.6cm
E Ckaflem® | 281,000 281,000 281,000
E,( kgfl cm®) | 1,900,000 1,900,000 1,900,000
E Ckgflem® | 2040000 | 2,040,000 2,040,000
ECkgffem®) | 2040000 | 2040000 2,040,000
Alem®) 7,39 7,390 7,390
Ay em®) 194 194 194
A om® 645 645 645
A Lem® 258 258 2.3
ICom®) | 6944000 | 6,944,000 6,944,000
v il em) 0 -233 465
Vil em) 543 543 543
Vi cm) 346 346 346
P ton) 272 272 272
Mt m) 1217 1217 1217
C(d 05112 05112 05112
C, 2.35 2.3 235
K, 09 09 09
K, 0.745 0.745 0.745
g 0588 0.588 0.588
€ g 0.0006 0.0006 0.0006
AFf . kgh 1,820 1,820 1,820
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Fig. 2 Strain distributions with the lapse of time:
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Fig. 3 Comparisons of Gradients of Strains
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Fig. 4 Variation of Stresses with the Lapse of Time:
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