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Finite element dynamic analysis for seismic damage of slabs of concrete
faced rockfill dams
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Abstract: A 3D elastic-plastic dynamic analysis procedure platform for concrete faced rockfill dams (CFRD) is developed by
combining the elastic-plastic model for rock-fill materials with the plastic damage model for concrete. The damage occurrence
and development process of concrete slabs under earthquake load are investigated using the procedure. The results show that
the maximum slope-direction tensile stress of the slabs occurs at the height of 0.65 of the dam and results in the tensile damage
of the slabs at this position during earthquakes. Also, the tensile damage of the slabs occurs at the height of 0.85 of the dam
because of the “whiplash effect”. The plastic damage model for concrete can reflect the damage process of the slab precisely.
The damage variable can be used to analyze of the damage distribution and weakness position of the slabs. The research results
may provide an effective method for the studies on the limit aseismic capacity and the aseismic design of CFRDs.
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Fig. 2 Results of monotonic uniaxial loading tests of concrete and

numerical simulation
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Table 1 Parameters of generalized plastic model from gravel

materials

G() K() Mg Mf as (xg H() HUO mg
1000 1400 1.8 1.38 045 0.4 1800 3000 0.5

my m my rd VDM Yu ,BO /Bl
0.5 02 0.2 180 50 4 35 0.022
2 AR B MEMERISY

Table 2 Parameters of perfect elastic-plastic model for concrete-

gravel interface of CFRDs
k, k, n Q/(°) c/kPa
300 10" 0.8 415 0
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Table 3 Parameters of concrete plastic damage model

t

E /GPa 1
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24 31 3.48 27.6 325
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Fig. 5 Time histories of input ground motion
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Fig. 6 Acceleration magnification along dam axis
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Fig. 7 Contours of displacements at horizontal direction using

different slab concrete models
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