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Study on the Evaluation Method of Load Carrying Capacity Based on Nonlinear
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Abstract

The purpose of this study is to improve and modify the evaluation method of load carrying
capacity for simply supported PSC 1 Typed girder bridge. To do this, conventional
ASD(Allowable Stress Design) and USD(Ultimate Strength Design) evaluation method were
initially investigated and it was evaluated that the conventional USD evaluation method may
perform the load carrying capacity as conservative because it do not consider the prestressing
upper—force effect of simply supported PSC I Typed girder bridge. To reasonably evaluate the
load carrying capacity, the upper-force effect should be considered to the PSC I Typed girder
bridge. Thus, in this study, the MUSD method was Suggested and compared to the nonlinear
FEM based-load carrying capacity using the live load factor and the efficiency of the evaluation
method of load carrying capacity was investigated by experimental and analytical result. In the
result of this study, the suggested MUSD evaluation method showed a reasonable evaluating
result for the simply supported PSC bridge. For the new technique of load carrying capacity
based on the nonlinear FEM analysis, it could effectively simulate the load-deflection
relationship and the load carrying capacity of the PSC I Typed girder bridge.
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Photo 1 The PSC |-Typed girder bridge

Photo 2 Loading system
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Table 1 Property of Concrete and PS tendon

Material Properties

Slab : f, =24MPa, E,=2.2x10"MPa
Concrete | Girder : f,., = 36MPa,
E,=2.7x10"MPa

- Low Relaxation tendon -
Area of 8EA is

PS 4.62 < 10*mm?* < 8 = 36.96 < 10*mm?
tendon fm =1,550MPa
foy=0.9%f,, =1,395MPa
E,=1.9%x10°MPa

= nlgog A8H golw PS Tendond A% A
G FDANE Gl FHE BE @ A
Stk (AP FE, 1999).
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Fig. 3 Load-deflection of experiment and FEM analysis

Fig. 4 Stress distribution diagram
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Table 2 Evaluated load carrying capacity by ASD

Classi- o, o4 o o,

fication | (MPa) | (MPa) | (MPa) | (MPa) R

Top 14.4 13.1 4.6 1.7 3.46

Bottom 2.9 12.3 14.6 3.9 1.31

Table 3 Evaluated load carrying capacity by USD

Classi- PM, M, My s

fication |k« m) | (kN o m) | (v e m) | BF

Bottom 9,036 3,467 1,493 1.41

Table 4 Evaluated load carrying capacity by MUSD

Classi-| @M, My | Mey | Mo |pn
fication | (kN « m) | (kN « m) | (kN « m) [ (kN « m)

Bottom | 9,036 3,467 1,493 2,450 |2.17
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Evaluation Method
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RF 1.31
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Error Rating 159%
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Error Rating 68% 3.3%
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