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ABSTRACT 

The paper describes the state of the art of waterproofing drained Poly Vinyl Chloride membrane systems, 
instaned as a remedial measure on old dams of an types, or as a preventive measure in construction of new 

. embankment dams or RCC dams. 
nie systems instans a waterproofing drained PVC liner over the entire upstream face of the dam, and 
mechanically secures it by stainless steel batten strips. Drainage allows to discharge saturation and 
infiltration water, thus accomplishing dehydration of the dam body. The system has documented long and 
maintenance free durability. Underwater installation is also feasible. 

INTRODUCTION 

A)] dams are subject to an "ageing" deterioration caused by action of the environment (temperature 
changes, wetting-dehydrating and freeze-thaw cycles, impact by ice, debris, transported materials, chemical 
action of water) or by abnormal behaviour of the structure (problems with foundations and differential 
settlements, expansive phenomena of concrete). With deterioration of the facing (cracks and decreased 
imperviousness) water infiltrates the dam body, and subsequent washing of fines may cause carbonation 
and clogging of the drains. As the drains cannot efficiently perform their function, seepage extends to the 
whole body of the dam and saturation of concrete occurs. Increase in pore pressure causes deviation from 
the initial design conditions, and stability of the structure may be at stake. Rehabilitation must stop water 
infiltration and further deterioration of the structure. 

Traditional rehabilitation methods have evidentiated some drawbacks: 
• new concrete layers - relevant construction times and costs, difficult adherence between old and new

concrete, the new facing is subject to the same deterioration as the old one
• shotcrete - extensive and time consuming surface preparation required, adherence between existing

surface and new revetment jeopardized by shrinkage and uplifts, poor resistance to freeze-thaw cycles
• resins - accurate surface preparation needed to guarantee a smooth, clean and dry surface, quality

dependent on weather conditions, and shrinkage, expansions, uplifts may quickly jeopardize adherence
• metal sheets - expensive and difficult to install, subject to corrosion, must be protected with paint, which

deteriorates and must be renewed
• bituminous coatings - can be installed only on gentle slopes, subject to cracking and to bacteria's attack

Since 1959, when a synthetic geomembrane was applied as a waterproofing liner on an embankment dam in 
Italy, a new method was initiated. Since then, the use of low permeability synthetic geomembranes as 
waterproofing and protection liners has greatly developed and improved, especia)ly in Europe. 
According to the ICOLD Bulletin 78 (ll, more than 55% of dams all over the world lined with 
geomembranes are located in Europe. As reported by Scuero and Vaschetti (2), out of all dams investigated 
by the European Working Group on Geomembranes and Geosynthetics as Facing Materials, 38 % is 
located in Italy. The state of the art system, a drained membrane system which will be illustrated in this 
paper, has been applied to 68 % of the above dams. 
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