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Preliminary Study on Cost Benefit Analysis and Seismic Design Methodology

for Highway Bridges with Reinforced Concrete Piers
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Synopsis:

A cost/benefit formulation is developed for a rational choice of the important two
parameters in seismic design requirements of typical highway bridges; the seismic design
coefficient and the displacement ductility factor. Procedures require to quantify the
hazard of earthquake shaking, the likelihood of bridge damage, the relationship bet-
ween damage level and post earthquake performance of bridges, and the cost of increas-
ing the required earthquake resistance of bridges. These quantities are quantified by
utilizing the experimental and analytical results of damage degree for reinforced con-
crete piers, the experiences on post earthquake performance of bridges, and the cost
damage statistics collected on highway bridges during past earthquakes. As an illustra-
tive application, the methodology is applied to the choice of design requirements for
typical highway bridges in Tokyo and the values for the seismic design coefficient and
the importance factor in the conventional design code are discussed.

Key Words: Seismic Design Coefficeint, Ductility Factor, Importance, Reinforced
Concrete Piers, Cost/Benefit Formulation
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Preliminary study on Cost Benefit Analysis and Report of PWRI

. h |
Seismic Design Methodology for Highway Bridges Vol 170 March 1386
with Reinforced Concrete Piers
by Dr. Takanori Harada, Dr. Toshio Iwasaki,
Ryoji Hagiwara and Naomi Obinata

Synopsis:

A cost/benefit formulation is developed fora rational choice of the important two param-
eters in seismic design requirements of typical highway bridges; the seismic design coefficient
and the displacement ductility factor. Procedures require to quantify the hazard of earth-
quake shaking, the likelihood of bridge damage, the relationship between damage level and
post earthquake performance of bridges, and the cost of increasing the required earthquake
resistance of bridges. These guantities are quantified by utilizing the experimental and ana-
lytical results of damage degree for reinforced concrete piers, the experiences on post earth-
quake performance of bridges, and the cost damage statistics collected on highway bridges
during past earthquakes. As an illustrative application, the methodology is applied to the
choice of design requirements for typical highway bridges in Tokyo and the values for the
seismic design coefficient and the importance factor in the conventional design code are
discussed.

Key Words: Seismic Design Coefficient, Ductility Factor, Importance, Reinforced
Concrete Piers, Cost/Benefit Formulation
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