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An Improved Finite Element Modeling Technique

for Prestressed Concrete Girder Bridges
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Kim. Kwang-Soo Park, Sun-Kyu Kim, Hyeong-Yeol
ABSTRACT

An improved finite element modeling technique is proposed for the assessment of load
carrying capacity of partially prestressed concrete girder bridges. Based on the finite element
method of analysis, shell and frame elements are used to model the slab and girders of the
superstructure, respectively. In the modeling of superstructure, the emphasis is placed on the
use of rigid link between the middle surface of slab and mid-plane of girder. This paper also
includes the comparision of three different equations that are used in the calculation of
effective moment of inertia for the partially prestressed concrete girders. Numerical analysis is
performed for the unstrengthened and strengthened bridges. The obtained results are
compared with those of load test for a prototype bridge. A good agreement is achieved

between the numerical solutions by using the proposed method and load test results.

Keywords : prestressed concrete, bridge, finite element analysis, load test, beam, shell
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Fig. 3 FE modelings for composite and noncomposite sections
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Fig. 4 FE modelings for composite and noncomposite
girder bridges
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Fig. 6 Torsional behavior of slab
Fig. 7& 484 wWoiei, 221 Rigid Link

QAE AMR3Ele] PSCE mEe AR 3%E wdd

3 2& Jepa ek

b Rigid Rink
shell element frame element igid Ri

Fig. 7 FE modeling for prototype bridge
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Fig. 10 Results of analysis after strengthening
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