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Check dams, submerged and ground sills, ground ramps, and bendway weirs are in-channel

countermeasures built for mitigating flood and debris flow hazards. These torrent control

structures have an own durability depending on structure type, material, design, construction, and

maintenance, as well as on the physical pressures exerted on them. During the last half-century,

while the natural degradation of the structures endangers their functionality, investments in

ordinary maintenance have been significantly decreasing, worldwide. Thus, monitoring and

planning an ordinary maintenance of existing structures should be a primary purpose for

maintaining (or even improving) an adequate level of protection against natural hazards.

The present study proposes a framework for planning and promoting decision-making on the

structure maintenance activities. The methodology consists in a procedure of first-level inspection

based on three indicators (i.e., damage index, residual functionality, and active process index),

followed by the application of a homogeneous Markov chain model on the collected field

observations. The study has been conducted on three rivers in North Italy (Oglio, Pioverna, and

Staffora) characterised by different hydrological-sediment transport regime, and level of

artificiality.

The results of the first-level inspections, merged with a wide spectrum of other information (width,

length, height, age of construction, materials, etc.), clearly show the actual status of the structures,

whereas the Markov chain model provides different scenarios of physical structure degradation

and decline of functionality, in function of time and levels of maintenance.

This framework is an interesting decision support tool for planning a long-term ordinary

maintenance on torrent control structures, through a probabilistic assessment of structure failure,

and a cost-effectiveness analysis of different maintenance activities. Moreover, this study

represents a practical example of watershed management, starting from planning the first-level

inspections of the existing torrent control structures until the assessment of the present and

future vulnerability of the areas developed along the river channel network.

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

