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Influence on Seismic Response of High Concrete Face Rockfill Dams
Due to Obliquely Incident Seismic Waves
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Abstract: Oblique incidence plays a vital role in spatial variation, which has a considerable influ-
ence on high concrete face rockfill dams. This study uses seismic wave incidence theory to deter-
mine the influence of oblique incidence seismic waves on the seismic response of high dams. FOR-
TRAN programming is applied to calculate the wave load, and finite element software ADINA is
employed to achieve the oblique incidence seismic wave input based on the viscous-spring artificial
boundary. Simultaneously, the impact of P wave and SV wave that have different incident angles
is analyzed with respect to the seismic response of a high concrete face rockfill dam. From these
results, it can be determined that the oblique incidence seismic wave is significantly different from
the normal incidence. With an increase in the incident angle of P wave, the peak acceleration and
peak displacement in the horizontal components gradually increase, while the peak acceleration
and the peak displacement in the vertical components gradually reduce; this is opposite to the case
of the incident SV wave. Therefore, the security of the dam cannot be ensured if only the influ-
ence of normal incidence is considered, and it is necessary to consider the oblique incidence of
seismic waves in seismic response analysis and the seismic design of high concrete face rockfill
dams.
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Fig.1 Calculation model subjected to obliquely incident waves
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Fig.2 FEM calculation model for the dam
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Table 1 Calculation parameters of the dynamic
constitutive model for dam materials

w1k Fi REK 88 n
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Table 2 Extreme values of acceleration and dynamic displacement
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Fig.5 Dynamic displacement contour of P wave with different incident angles (Unit:cm)
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Fig.8 Dynamic displacement contour of SV wave with different incident angles (Unit:cm)
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Table 3 Extreme values of acceleration and dynamic displacement

of the dam during the incidence of SV wave
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Fig.9 Acceleration response spectrums of SV wave with different incident angles
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