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Experimental Verification of Age-adjusted Effective Modulus Method to Long—-Term

Behavior Estimation of Prestressed Composite Girders
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ABSTRACT : Prestressed composite girders provide efficient composite action by applying prestress to the sub-encasing
concrete. In this study, an enhanced prestressed composite girder with forms suspended from the steel girder is utilized.

Long-term behavior of the prestressed composite girder is estimated using age-adjusted effective modulus method, which

is verified experimentally using measurements obtained from an in-service bridge. Then, parametric study is carried out
to investigate the influences caused by ambient temperature, humidity, prestressing and concrete casting date.
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Deflection and cracks occur on
demolding due to self-weight

(a) Construction Method of General Composite Girders
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(b) Construction Method of Prestressed Composite Girders

Fig. 1 Construction Method Comparison between General
and Prestressed Composite Girders
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Table 1. Concrete Properties

28-day Elastic
Modulus

30,870 MPa

28-day Compressive | 28-day Splitting
Strength Tensile Strength

66.6 MPa 4.81 MPa
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Fig. 8 Strains of Bottom Casing Concrete Measured at the
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Fig. 9 Strains of Bottom Casing Concrete Measured at the
Middle of the Girder on Introduction of Prestress
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Table 2. Creep Coefficient

Bottom Casing AEMM Yassumi Method
(Days) 60 | 80 |110]20,000| 60 | 80 [110|20,000
Demolding |1.07|1.13|1.21| 2.04
Prestressing | - [0.48|0.61| 1.18
Before 19
Composite - - 10.51] 1.13 ol |- 2.00
Action
After
Composite - | - - | L07
Action
Deck AEMM Yassumi Method
(Days) 110 | 20,000 | 110 | 20,000
Before Composite Action | 1.24 2.58 ~ 900
After Composite Action - 1.63 ’

Table 3. Shrinkage Strains

Bottom Casing (Days) 60 80 110 20,000

AEMM 52.12 | 59.97 | 69.94 | 330.02
Yassumi Method 45 - - 270
Deck (Days) 110 20000
AEMM 60.24 426.25
Yassumi Method - 270
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Concrete
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Fig. 15 Accumulated Stresses and Total Stress Losses at
the Bottom of Casing According to Prestressing and
Casting Concrete
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Table 5. Total Stress Losses and Stress Loss Ratios

Casing Bottom Steel Bottom
Max. Min. Max. Min.

Stages | o Lol PS60 PS10 PS60
Casting60 | Casting70 | Casting60 | Casting70

12%?&115‘; 25°C 60% | 15°C 75% | 25°C 60% | 15°C 75%

Total Stress| _ 4 6MPa

Loss -2.1MPa | 201.9MPa | 137.0MPa

Total Loss
Ratios (%) 20.2% 8.9% 141.8% 106.8%
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