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Fig. 3 Positions of contraction joints and induced joints
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Seismic response analysis of gravity jointed arch dam of
Nam Ngum5 Hydropower Station

JIANG Shou-yan DU Cheng-bin CHEN Deng-hong
College of Mechanics and Materials Hohat University Nanjing 210098  China

Abstract The exponential nonlinear dynamic contact model and the concrete damage plasticity model based on the
ABAQUS platform were employed to study the nonlinear dynamic characteristics of contraction joints i.e. opening
closing and sliding and dynamic responses of the gravity arch dam of the Nam Ngum5 Hydropower Station in Laos
during earthquakes. The results indicate that the principal tensile stress of the dam heel increases greatly up to
3.0 MPa owing to the opening of the contraction joints. Because of the induced joints the dam integrity further
decreases and it becomes less stiff and the dynamic displacement of the dam crest along the river shows a certain
increase. Simultaneously the opening of the contraction joints increases. The induced joints have little influence on the
dam stress. The dam can bear a peak acceleration of 0.40 g and the possible failure mode is the development of cracks
on the interface between the bottom of contraction joints and the slope and then extension of damage to the dam heel and
the dam abutments.

Key words gravity arch dam contraction joint induced joint dynamic contact model failure mode Nam NgumS5
Hydropower Station





