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Seismic response of roller compacted concrete gravity dams under strong
earthquakes considering induced joints effects
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Abstract; Roller compacted concrete gravity dams have developed rapidly since the 1980s due to their advantage of
fast construction speed. Generally, induced joints are set between the dam sections of roller compacted concrete
gravity dams and the joints are cut discontinuously with a slotting machine, with the joint surface being non-
exposed. The overall seismic response and safety of the dam considering the influence of induced joints are worth
attention. This paper proposed a simulation method for the induced joints of roller compacted concrete gravity dams.
Established a three-dimensional finite element model of a certain roller compacted concrete gravity dam. Calculated
and analyzed the stress, deformation and plastic damage behavior under static and dynamic loads of the overall
model of the roller compacted concrete gravity dam and compared it with a single dam section model to study the
influence of induced joints on the dam seismic response. The results showed that the stress level and damage degree
of the highest dam section in the riverbed are similar under the two models and the seismic responses of the single
dam section model were greater in some parts. In addition, the overall model can simulate the damage and cracking
process of the induced joints of the roller compacted concrete gravity dam and can more reasonably simulate the

overall response of the dam, especially the stress distribution of the dam sections at both dam abutments.
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Table 1  Concrete static elastic modulus and static strength

Fig.4 Zoning of dam section materials

TREE AR
S8
C15 €20 C25 €30 €35
PR/ GPa 22.0 25.5 28.0 30.0 31.5
HhCOYUE R E/ MPa 10.0 13.4 16.7 20.1 23.4
BB B/ MPa 1.27 1.54 1.78 2.01 2.00
Fx2 WEEENZESH
Table 2 Mechanical parameters of dam foundation rock
kL
[CE =Rl LR i LR ARt i 55 1
B/ (kg/m®) 2680 2670 2660 2640
A A/ GPa 16 10 8 6
AR/ (KN/m?) 31 23 17 13

MEL/N=A 0.20 0.21 0.22 0.26
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Fig.7 The maximum principal stress under the normal storage water level condition of the overall model
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Fig.8 The minimum principal stress under the normal storage water level condition of the overall model
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Fig.9 Comparison diagram of the maximum principal stress at the normal storage water level between the

overflow dam section of the overall model and the single dam section model
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Fig. 10  Comparison diagram of the minimum principal stress at the normal storage water level between the
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overflow dam section of the overall model and the single dam section model
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Fig. 11 Comparison diagram of relative displacement of the riverbed highest dam section( statics )
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Fig. 15 Comparison diagram of damage results between the overall model and the single dam section model
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Fig. 16  Overall model damage calculation results at the 3rd second
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Fig. 17  Overall model damage calculation results at the 4th second
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Fig. 18  Overall model damage calculation results at the 5th second
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Fig. 19  Overall model damage calculation results at the 6th second
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Fig.20  Overall model damage calculation results at the 15th second
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