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Investigation of Sediment in the reservoir on Seismic Damage of Concrete
Gravity Dam in the Near-Fault and Far-Fault Ground Motions
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ABSTRACT ARTICLE INFO
Sediment in the dam’s reservoir has a significant role on mitigation of Received: 03 March 2018
dynamic response of concrete gravity dams and also the seismic response Revised: 05 August 2018

of dams in near- field motion can be considerably different from those Accepted: 02 September 2018

observed in the far field and the near— fault ground motions can cause

considerable damage during an earthquake. This paper presents results of

a study aimed at evaluating the sediment effects in the near-fault and far- Keywords:

fault ground motions on nonlinear dynamic response and seismic damage Gravity dam

of concrete gravity dams including dam-reservoir-foundation interaction. Sediment _ _

For this purpose, 3 as-recorded earthquake records which display ground Nonlinear dynamic analysis
motions with an apparent velocity pulse are selected to represent the Concrete dama_lge plasticity
near-fault ground motion characteristics. The Shafaroud gravity dam, Near fault motion

which is selected as a numerical application, is subjected to a set of as- Far fault motion

recorded near-fault and far-fault strong ground motion records and three Seismic damage

different level of sediment are assumed. Results show that in the near-fault
horizontal earthquake with assuming 2 m sediment height a 3.67%
reduction and with 8 m sediment height a 10.33% reduction in dam crest
displacement are obtained but in far-fault ground motion reservoir
sediment do not have a sable pattern effect on dam’s response. Therefore,
any dam must be evaluated for sediment effects on its dynamic response
individually.
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Event Year station R(km) | V30(m/s) | PGA(g) | PGV(cm/s) PGD(cm)
Morgan Hill 9.87
\ 1984 Gilroy Array 663.31 0.31 65.12 26.92
Near-Fault(H)
Morgan Hill
Y 1984 Gilroy Array 9.87 663.31 0.40 24.69 6.57
Near-Fault (V)
UCSC Lick
v | MorganHill g0 | Opservatory | 4547 | 71350 0.08 7.89 3.23
Far-Fault (H) y ' ' ' ' '
UCSC Lick
¢ | MorganHill )0, | Opservatory | 4547 | 71350 0.03 2.47 0.56
Far-Fault (V) y ' ' ' ' '
Tabas
N 1978 Tabas 2.05 766.77 0.91 66.61 23.63
Near-Fault (H)
Tabas
4 1978 Tabas 2.05 766.77 0.58 21.07 2.95
Near-Fault (V)
Tabas Boshrooyeh
v 1978 28.79 324.57 0.11 6.87 1.92
Far-Fault (H)
Tabas
A 1978 Boshrooyeh 28.79 324.57 0.08 6.35 1.78
Far-Fault (V)
Los Gatos-
Loma prieta
A 1989 | Lexington Dam 5.05 1070.34 0.42 73.70 20.25
Near-Fault (H)
Los Gatos-
Loma prieta
Ve 1989 | Lexington Dam 5.02 1070.34 0.16 20.45 11.46
Near-Fault (V)
Loma prieta
N 1989 SF-Presidio 77.43 594.47 0.24 52.09 28.98
Far-Fault (H)
Loma prieta
VY 1989 SF-Presidio 77.43 594.47 0.07 18.72 10.62
Far-Fault (V)
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