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Seismic performance of intake tower structures
based on endurance time method
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Abstract: The seismic performance of intake tower structure is of great significance to the safety and op-
eration of hydropower stations. The seismic performance of the high-rise independent intake tower struc-
ture of Shapai Hydropower Station was analyzed and evaluated subjected to three endurance time acceler-
ograms (ETAs). The calculation results were then compared with the incremental dynamic analysis
(IDA) results under natural ground motions, and the comparisons of the top displacement, the base
shear,and the seismic damage history of the intake tower were performed. The case study results showed
that compared with IDA method,the endurance time method can better analyze the seismic response of
the structure and match the mean value of IDA results. The endurance time method can get the structure
response under different dynamic strengths by using less time-history analysis,and the calculation results
are accurate and efficient, thus providing a new method for the seismic performance analysis of the water
intake tower structure.
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Fig.1

Endurance time curves and response spectra
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Fig.2 Structure model of water intake tower
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Table 1 Basic parameters of materials
W o AR HEE/YEA
/(kg*m %) E/Pa P
C15 2 360 2.20E+10 0.167
C20 2 380 2.55E+10 0.167
C25 2 400 2.80E+10 0.167
i A 2 300 1.00E+10 0.25
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Table 2 Information of the selected 10 ground motions

%5 o724 R AE Ay BRI PGA /g S.(Tw/g
GM1 Borrego 1942 El Centro Array £ 9 0.066 0.205
GM2 Kern County 1952 LA-Hollywood Stor FF 0.042 0.211
GM3 Kern County 1952 Santa Barbara Courthouse 0.090 0.284
GM4 Hollister-01 1961 Hollister City Hall 0.059 0.392
GM5 Parkfield 1966 Cholame-Shandon Array # 12 0.054 0.142
GM6 Borrego Mtn 1968 El Centro Array #9 0.133 0.248
GM7 San Fernando 1971 Gormon-Oso Pump Plant 0.083 0.246
GMS8 San Fernando 1971 Pasadena-CIT_Athenaeum 0.087 0.441
GM9 San Fernando 1971 Whittier Narrows Dam 0.101 0.290
GM10 Point Mugu 1973 Port-Hueneme 0.128 0.274
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Fig.3 Vertex displacements from ETM analysis
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Fig.6 Comparison between the maximum base shear of the structure and correlation analysis
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Fig.7 Comparative analysis of isoline distribution of structural damage
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