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Improvement in Long-term Behavior Estimation of Prestressed Composite Girders

for Various Construction Sequences using Parametric Study
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ABSTRACT :

The age-adjusted effective modulus method has been known to provide more precise assessment than the

traditional Yassumi method for long-term behavior estimation of prestressed composite girders. The age-adjusted effective

modulus method, however, involves complicated calculation, thereby making the Yassumi method more prevalent in actual

design. This study presents rational approaches to revise creep coefficients for the Yassumi method by using parametric study

results obtained from the age-adjusted effective modulus method.
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Fig. 1 Accumulated stresses ((a),(b)) and total stress losses
((c),(d)) at the middle of interior girder(casing bottom)

2(a), ()< 7P A2 A7 Fig. 1(b),(d)¢+ Fig.
2(0),(d)E PSUAIZIS} vt A7) wet =Als)
Aot AAY dF} Aol AA] §iX|= wiFE F(2012)
] Fig. 5% Fig. 6= #xsle} o W, Z3Ed =i
SEHFTE WS A diell 242+ 9.65MPaZt 9.62MPa,
ol W9 AY FUHl 247 22.68MPa¥ 20.72MPa
oy, ZAH]= 0.058°]t}.

Ao AMEE W= Table 19 YIS = 160
7FA] 5ol el WgeiAle Flsisitt. Fig. 19 PS10-
Casting20((& PS10-20)& AFF gdoziy Zzt

10€A9} 2024 (Table 1914= +10 day= 7))ol PS



Stress (MPa)
o0
(=]

-120 ~+ PS10-Casting20
-160 - —x=PS10-Casting30
-200 --e-- PS10-Casting40
2240 =& -PS10-Casting50

) P_S 10-Casting60

-280

0 20 40 60 80 100 120 140
Days

(a) When prestressing is applied 10 days after

demolding (PS10)
80
40

=% PSo0-Casting 70
--e-- PS60-Casting80
0 | -&-PS60-Casting90

_Ef 40 H{ —=—PS860-Casting100 |  x
é -80 e T T
g -120
Z -160
-200
-240
-280
0 20 40 60 80 100 120 140
Days
(b) When prestressing is applied 60 days after
demolding (PS60)
260 1 260
240 240
220 220
— 200 200 |
£ 180 180
< 160 160
2 140 140
S 120 | 20
@ 100 D‘“’:SSLII]‘II 100 F
2 80 PS 10-20 80 ] - :
7] 60 PS 10-30 60 O Yassumi
40 = PS 10-40 a0 | PS 60-70
20 mPS 10-50 20 m PS 60-80
0 | ®PS 10-60 | 0 u PS 60-90
(c) Total stress losses (d) Total stress losses
(PS10) (PS60)

Fig. 2 Accumulated stresses ((a), (b)) and total stress
losses ((c), (d)) at the middle of interior girder
(bottom surface of steel)
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to modulus of elasticity
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Fig. 7 Stress loss due to creep and shrinkage for the 30m and 40m standard bridges
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