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of a Fill Dam using 3D FEM Analysis
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ABSTRACT : Dam movements are identified in real-time with measuring instruments for dam maintenance. However, for dams that
have aged, the measuring instruments that were installed during the dam construction are frequently malfunctioning or completely
failing altogether. Precision safety diagnosis is being executed for dams that are national facilities Type 1. During the diagnosis, a
safety assessment is conducted for the dam body. Normally, during the analysis of dam safety, the widest cross-section is selected
and a two-dimensional numerical analysis is taken place for the cross-section. However, numerous researchers have recently looked
into applying the 3-dimensional numerical analysis program developments to precisely analyze the structure of the dam, as well as
the surrounding strata, and the lower dam strata. In this study, PLAXIS 3D, a geotechnical generic FEM analysis program, was used
to conduct dam safety assessments for earthquakes. The following were compared and analyzed: considering the seismic properties
of the dam body with all zoned structures reflected as one rock-fill zone together with the dam body, considering the dam body
as the rock-fill zone and the core zone, and the numerical analysis results. Thus, the study was aimed to analyze the impact properties
of seismic waves according to the different zones.
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Fig. 1. Seismic performance evaluation procedure
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Fig. 2. Cross—section view of dam body
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Fig. 3. Cross—section view of dam body with numerical analysis applied
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Parameter Core Filter Sand and gravel Rock Random Bed rock Mountain slope
Your (KN/m’) Wet unit weight 20.67 21.61 21.65 21.56 21.56 23.52 21.65
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Fig. 4. Artificial seismic wave/design response spectrum
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