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Analysis of Long—Term Behaviors of Prestressed Concrete Structures
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Abstract

In the prestressed concrete structures, stresses are gradually redistributed with time due
to the creep and shrinkage of concrete and the stress relaxation of prestressed steel. In this
study a numerical procedure and computer program is developed to analyze the behavior of
prestressed  concrete  structures  considering the time-dependent properties of material. It
accounts for the aging, creep and shrinkage of concrete and the stress relaxation of
prestressed steel. The structural model uses two dimensional plane frame elements with three
nodal degree of freedom and is analyzed based on the finite element method. Member cross
section can consist of concrete, reinforcement and prestressing steel. Two different set of
equations for the prediction of time-dependent material properties of concrete are presented,
which are ACI, CEB-FIP. Analytical studies for different examples of prestressed concrete
structures have been performed to demonstrated the capabilities and practical —applicabilities
of the developed program.
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Fig. 3 Flexural test setup

Table 1 Parameters of flexure experiment

nitial Age | Loading Factors
Number | prestress (day) (kaf)

(kgf) ay g Creep | Shrinkage
SB0O3B - 3 - Yes Yes
SB13B 9,926 3 293 Yes Yes
SB13C 10,269 3 292 Yes No

AN 3FsS ASEIATE PS e Bl Aol
Al 1lem Xl Aoz wjxstHem 2+ AP 9
tj7) <= Table 13 2t}

AGA e Ze2EY2EQ} Alslelze] fid we
SBO3B, SBI3B )i, 459 £48 olxjsie] 7]
B2l I ZZxAS EARG SBICY 3FFRE YT
o] & 4 Utk

Fig. 4 ~ Fig. 6& & 79 siArds &3t
fretadsiAa Ao st WHe-AIt BAE e
I Sk didel ot AHE B o Ayt A9
ARe}t & dAFE & F Utk

42 327t A= PSC W2l s 4

~

ol

B Ao AR Zeawe) sjadne] B%
A Fg 7 e 347 PSC d&¥w
Choudhury ¥ Z e A|2 delstgct.

gdAle] AREARLS T 2ok

ro o

1) 23FE : A= w = 248 thim’
8 A% £, = 280 kgf/en?
SAF E, = 263000 kef/cm’

Displacement (mm)

Analysis
[ ] Experiment

0
\ \ \ \

0 50 100 150 200 250
Time (days)

Fig. 4 Displacement at the middle of beam versus time
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Fig. 5 Displacement at the middle of beam versus time
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Fig. 6 Displacement at the middle of beam versus time
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Fig. 7 Three span post-tensioned box girder bridge
(Choudhury bridge)®
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