ACUNA. Dam Protections against Overtopping

Precast concrete wedge-shaped block for use in ponds or embankment dams, as a protection against erosion caused by
water circulation with high flow rates and high speeds.
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Brief description of the technology solution and the added value it provides

The increasing demand for safety in modern societies has resulted in the drafting of new regulations and technical manuals to protect
critical infrastructures in several countries around the world, such as dams or ponds. Although different protection techniques for
embankment dams have already been successfully applied all over the world, some of them have not yet been properly tested and the
technology is still in progress. This results in a lack of credibility for potential users that prefer more conventional and expensive
solutions. Given that the budget availability for every dam owner is limited, the overall resultant situation is that plenty of dams are
waiting for the necessary amount of money while suffering an unsatisfactory situation regarding the safety. In this scenario, Dam Safety
Research Group (SERPA) of the Technical University of Madrid (UPM) has developed additional research to improve current design
criteria for this unconventional spillways and designed a precast concrete wedge shaped block that could be used as a embankment
dam protection. The product has application both domestically and internationally, to get easily and inexpensively increased dams and
ponds safety as well as an advantageous solution for the spillway in new structures of this type, to provide the same overtopping
protection. A similar block has already been used successfully in Barriga dam (Burgos, Spain).

Description of the technological base

The developed technology is a prefabricated concrete product wedge that could be used as protection against erosion due to water flow
with high flow rates and high speeds.

The design ACUNA blocks is based on the development of negative pressures in the stepped spillways subjected to flush flow
immediately downstream of the riser, which are transmitted to the contact between the block and the support base, creating a
stabilizing suction between.

“Overtopping is the main and exclusive cause of 31% of the embankment dams break, rising to 49 % when counted as an associated cause
to another phenomenon”

Market demands
Increased security and compliance with new regulations

e There has been growing concern about the safety of dams and ponds, performing an effort to track and monitor the status of
operation and safety of them. A fact that will force developers of new earth dams or ponds to build according to more restrictive
safety criteria [Ministry of Agriculture, Spain], and people responsible of the ponds in service, to review its design, primarily
their spillways to prevent potential and undesirable overtopping.

Construction of new infrastructure in developing countries

e Of the total world population there are 1,000 million people still lack access to potable water, mainly in Africa, South Asia and
Latin America [UNICEF]. The problem is that although there are enough resources, they are not well distributed, nor
geographically, nor temporarily. A solution to address this latter issue is to use supply systems in which infrastructure such as
water storage reservoirs typically consume a significant portion of the execution budget.

“The spillway is one of the largest investments in any embankment dam, generally constituting at least 30% of the overall budget”
Competitive advantages

e Solution for expanding the capacity of relief embankment dams and ponds, allowing the spill without turning to conventional
costly solutions such as concrete annexed works.

e Easily transportable prefabricated element

e Fase and speed of placing.

e Reducing economic costs: it can reduce the cost of the structure evacuation of excess flow rates up to 60% over a conventional
solution

“First dam having a service spillway of wedge shaped blocks was built in Spain: the Barriga Dam. The budget of the spillway has been
reduced from 38 % of the work with a conventional solution, to 12.7 % with the wedge-shaped blocks”
Previous references

e Pravdivets (1981) carried out in Russia his pioneer works in this field, followed along the next decades by Baker, Hewlett et al.
(1994-1997) in UK and by Frizell (2000-2007) in USA as well as Relvas (2008-2011) in Portugal.
e Definitive research to technology developed in Spain in collaboration between the UPM, PREHORQUI Ltd. and CIMNE.
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