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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 has suffered some damage
during the fifteen-year period that 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. This paper focuses on the revaluation of the design
wave with revised wave hindcast formulas based on the large amount of wind and
wave data collected.

Introduction

Damage was observed to the riprap of some of the 215 embankment dams and
dykes during the fifteen years since impoundment for the various reservoirs of the
La Grande Hydroelectric Complex in northern Quebec. In January 1992, La
Société d’énergie de la Baie James (SEBJ) was mandated by Hydro-Québec to
review the riprap design and performance and to evaluate the necessary repairs. To
fulfill its mandate, SEBJ conducted extensive field studies, including wind and
wave measurements from four reservoirs and large scale model testing of repair
schemes with irregular waves. Model testing is described by Mansard et al. (1996)
while riprap repairs and design are presented by Tournier et al. (1996).

Wind and Wave Data Acquisition

Extensive field measurements were made from 1992 to 1995 (SEBJ, 1996a) to
establish the wave climate on four large reservoirs of the La Grande Complex that
are located within the area delimited by 52 to 55°N of latitude and 67 to 79°W of
longitude (figure 1). Wind speed and direction, wind gust and air temperature were
monitored continuously and logged every five minutes at three nearby airports and
six small islands on the reservoirs by Aanderaa weather stations.
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correlation. The fact that wave steepness, using Ty, has been measured to be a
maximum value around 0,06 enables a relationship between oy and fy to be
derived and narrows the set of valid values from which to choose the correct pairs.
The exponent of the dimensional wave height must be twice the value of the
exponent for the mean wave period. For these conditions, it is possible to hindcast
wave time series accurately with a model based on dimensional analysis, provided
good quality overwater winds are used. Good quality wind hindcast for overland
wind is then possible for long periods of time giving an effective tool for dam and
dyke riprap design.
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