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INCREASE OF SEISMIC SAFETY OF REINFORCED CONCRETE BRIDGE PIERS
ASSOCIATED WITH IMPROVEMENT OF SEISMIC DESIGN CODES
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This paper presents an analysis on how seismic safety of reinforced concrete bridge piers have
increased in accordance with upgrade of the seismic design codes in recent years. This became important
since bridge designed in accordance with seismic design codes issued in early ages suffered extensive
damage during the Kobe earthquake of January 17, 1995. Assuming the same superstructure and soil
condition, four bridge piers and foundations were designed according to the Seismic Design Specifications
of Highway Bridges issued in 1964, 1980, 1990 and 1995. Their seismic performance was clarified with
nonlinear dynamic response analysis. It was found that the bridge pier designed by the 1964 Design
Specifications has extensively lower seismic performance than the bridge piers designed by other Design
Specifications.

Difference of intensity of earthquake ground motions which were measured during the 1993 Kushiro-
oki earthquake, 1994 Northridge earthquake and 1995 Kobe earthquake was also investigated through a
nonlinear dynamic response analysis of a bridge pier. It was found that the ground motion measured at

Kobe Observatory of Japan Meteorological Agency was more extensive to cause structural damage in the

bridge pier than the ground motions measured at Sylmar Parking Lots during the Northridge earthquake
and Kushiro Observatory during the Kushiro-oki earthquake.
Key Words: Seismic design, Bridge, Ground motion, Kobe earthquake, Northridge earthquake,

Kushiro-oki earthquake, Dynamic response analysis
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1./ 3 3.58 1.63 1.28 0.56 0.89 0.39 0.67 0.30
(4) FHBZEA(em) 3.73 2.67 2.37 1.15 2.30 | 098 2.55 1.12

(5) HEOIBOAEAE) | 1148 980 1355 1124 1360 1131 1321 1107
(6) HERFEEAKFEMAP, ) 830 755 1233 1133 1308 1202 1309 1203
(5)/(6) 1.38 1.30 1.10 0.99 1.04 | 0.94 1.01 0.92
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