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Fatigue Analysis of Prestressed Concrete Composite Girder Bridges
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Abstract

A fatigue analysis procedure for prestressed concrete composite girder bridges is established,
which includes the time-dependent effects of component materials. The procedure can take into
account the movement of neutral axis depth as crack develops and give quite good agreement
with experimental results available. It is also assured that Korean Standard prestressed concrete
composite girder has enough fatigue resistance. The procedure in this paper gives a way to ex-
press the fatigue capacity of prestressed concrete beams in the form of S-N curve, which can be
utilized under variable amplitude fatigue load.
keywords : prestressed concrete, fatigue analysis, prestressed concrete composite girder bridge,
S-N curve, time dependent effects
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Table 1 Summary of reinforcing parametersm

Prestressing Compressive { ,
Beam steel(mm®) Steel(mm?) ) fe(MPa)
PDI 1(3/ 8instrand) D1 | B4
52.99% 10.968
PD2 2(3/ 8in.strand) 2#D1 390
105.791 10.968
PD3 3(3/ 8in.strand) 2#D1 395
158687 | 1098
fos =1 862 MPa, Ens =197 000MPa
fy=276MPa, Es=200 000MPa
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Table 2 Summary of section properties and material prop-
erties

(1) Sect.on Properties (2) Material Properties
1. PS steel
fpy==1,550MPa

E,=200,000MPa

by ==660mm

bp=2,300mm
by==660mim
byw==200mm

[xv]

. Reinforcing steel
fo1=300MPa
Eq==210,000MPa

h=2,050mm

hg=245.25mm
hg=250.0mm y
hgz==352.4mm Eqs=210,000Mpa
hs=1,698.0mm

3. Concrete

dy==1933.2mm fop==37.0MPa
ds=1653.3mm Ep=28,800MPa
ds3=262.(mm Cyp=2.2
des==120.(mm fos==24.0MPa

Ap=7.153.3mm E..=23,500MPa
Cus=2.6
£am=20.0 x 10
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