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INTERACTION OF A CONCRETE DAM WITH A JOINTED ROCK FOUNDATION
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A methodology to analyze the interaction of a concrete gravity dam with a jointed rock foundation is
proposed, where the elasto-plastic finite element method with the non-linear joint element
formulated based on elasto-viscoplasticity plays an important role. Then, the methodology is
applied to the safety assessment of an existing concrete dam in Ontario. Severe uplift pressures

observed in the field is also incorporated in the analysis.
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Fig. 1 Method of dam-foundation interaction analysis
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(A) Original design assumption
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Fig. 2 Cross-section of Barrett Chute Dam for stability analysis

Z .
: = Dam (Crys'.allme)
E / Limestone
2 2.68m /
N 1 % - : o
i 2 ¥ 7 < T
Rock Wedge A el Rock Wedge 8
)  Rock Joint A
/ \ S
. Beg, ~~w
Rock Jaint B Rack Joint C ing T~
ana
13
. 4 &
{Hornblende Biotite Gneiss)

ks
‘rﬁ 180m ___l

Fig. 3 Domain of analysis
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Fig. 4 Assumed water heads at the dam-rock contact and rock joints for the coupled seepage analysis
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Fig. 5 Calculated results (Case Bl; Stage 2 = Dam construction)
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(b) Stresses along contact and rock joints

Fig. 6 Calculated results (Case B1; Stage 3 = Reservoir loading)
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Fig. 7 Calculated results (Case Bl; Stage 4 = Long-term solutioning effect)
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