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Investigation of Uplift force effects on Seismic Damage of Concrete Gravity Dam in
the Near-Fault and Far-Fault Ground Motions:Case Study Shafaroud Dam
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ABSTRACT ARTICLE INFO
Uplift force has significant role on dynamic response of concrete gravity Received: 14/02/2017
dams and also seismic response of dams in near field motion can be Revised: 24/06/2017

considerably different from those observed in the far field and the near — Accepted: 28/07/2017

fault ground motions can cause considerable damage during an

earthquake. This paper presents results of study aimed at evaluating the

- . ) Keywords:
uplift force effects in the near-fault and far-fault ground motions on Gravity dam,
nonlinear dynamic response and seismic damage of concrete gravity dams Uplift force,
including dam-reservoir-foundation interaction. For this purpose, 3 as- Nonlinear dynamic analysis,
recorded earthquake records which display ground motions with an Seismic damage,
apparent velocity pulse are selected to represent the near-fault ground Near fault motion,
motion characteristics. The Shafaroud gravity dam, which is selected as a Far fault motion

numerical application, is subjected to a set of as-recorded near-fault and
far-fault strong ground motion records and three different distribution of
uplift force are assumed. The results obtained from the analysis of the
dam subjected to each fault effect are compared with each other. It is seen
from the analysis results that the uplift force, which has influence on the
dynamic response of concrete gravity dam-reservoir-foundation systems
subjected to near-fault ground motion, as has the potential to increase
damage in the dam body but at far-fault motion uplift force can be
neglected.
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NO Event Year station R(km) | V30(m/s) | PGA(@) | PGV(cmls) PGD(cm)

\ Loma prieta 1989 Los Gatos- 5 1070 0.44 85.69 17.33
(Near-Fault) Lexington Dam

Y Loma prieta 1989 SF-Presidion 77.43 594.47 0.2 65.65 24.18
(Far-Fault)

y Northridge 1994 Newhall-Fire 5.92 269.14 0.59 48.30 8.59
(Near-Fault) station

€ Northridge 1994 Wonderland 20.29 1222.52 0.16 14.64 2.27
(Far-Fault) Ave

o Morgan Hill 1984 | Gilroy Array#6 9.87 663.31 0.29 27.99 23.78
(Near-Fault)

2 Morgan Hill 1984 UCSC Lick 45.47 713.6 0.076 7.86 3.11
(Far-Fault) observatory
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