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Abstract

Since impounding of the various reservoirs of the La Grande Complex in
northern Québec, the riprap of several dams and dykes suffered some damage
during the fifteen-year period which followed. A mandate was given to the Société
d'énergie de la Baie James (SEBJ) in January 1992 to review the riprap design and
evaluate the necessary repairs. The paper focuses on this work. An improved
design method, for the riprap of earthfill dams of large reservoirs, is proposed based
on four years of intensive studies and fifteen years of field data. Large scale model
tests with irregular waves completed the studies.

Introduction

The construction of the various structures on the La Grande Complex (Phase 1),
in northern Québec (figure 1), was done over a period of twelve (12) years between
May 1973 and December 1985.

The project required the building of 215 embankment dams and dykes along
with three powerhouses producing 10 000 megawatts and had a total cost of 13,7
billion dollars (Canadian). Since the filling of the reservoirs, which took place
between 1978 and 1983, the upstream protection of some structures underwent
damage and had to be repaired. Until 1992, a total of 19 structures required work
varying from minor repairs to repeated dumping of rockfill on the upstream slopes.

In January 1992, La Société d'énergie de la Baie James (SEBJ) was mandated
by Hydro-Québec to review the overall design of riprap, taking into account the
actual condition of the dams and dykes on the Complex and to estimate the work to
be done using eXisting techniques. To fulfill its mandate, SEBJ conducted
extensive field measurements, including wind and wave measurements on four
reservoirs and large scale model tests of various repair schemes using irregular
waves. This paper focuses on riprap design and repair. Revaluation of the design
wave with a revised wave hindcast formula is presented by Dupuis et al. (1996),
while large scale model testing of the repairs is described by Mansard et al. (1996).
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mass of the rock. For the design, the significant wave height is used with a return
period of 1:1000 years and a stability coefficient equal to 3,5. These values
correspond approximately to the no damage condition with a 100 year return period
and a stability coefficient of 1,75.

Resistance to wave action is a combination of both rock mass and permeability
of the riprap. Sufficient void volume within the riprap allows for efficient wave
energy dissipation. Rocks uniformly sized and uniformly graded with sufficient
thickness achieve this objective.
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