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creek and Cachapoal river causing heavy 
destruction over a 50 km long path. It is 
concluded that the upstream method of 
construction of tailings dams should not be 
encouraged in seismic zones; however, it could 
be considered as an alternative solution, 
provided that the residual strengths of sands and 
slimes are properly evaluated (Troncoso. J.H, et 
al, 1993) . 
In the other hand, four causes have been 
established as the main factors contributing to 
instability of Chilean sand tailings dams: 
construction method, poor compaction, high 
fines content in the cyclone tailings sands, and an 
elevated degree of saturation. These causes may 
be attributed to inadequate design, construction, 
and operation, or combinations of these factors. 
Associated dominant failure mechanisms that 
have been observed are: seismic liquefaction 
with flow failure (true liquefaction), slope 
instabilities with seismically induced 
deformations, and overtopping (Villavicencio.G, 
et al, 2014). 
Within the main aspects considered, geometric 
recommendations (slopes, crest width, and 
freeboard height), basal drainage construction, 
management of the decant pond, characteristics 
of the tailing sands to be used in the construction 
of the retaining dyke (grading, compaction rate, 
permeability, etc.), and control and monitoring 
during the operational and closure phase are 
considered critical. In particular, compaction 
control (in situ density and percentage of fines 
<80 µm) and degree of saturation represent two 
of the processes still requiring improved 
implementation, being the greatest causes of the 
most significant failures. There remains 
inadequate application of specific regulations 
controlling the deposition, compaction, and 
testing processes through standardized 
methodologies allowing improved quality 
control, and a lack of adequate control tools to 
assess the fundamental aspects of mechanical 
stability of these particular structures 
(Villavicencio.G, et al, 2014).  
 
Other consideration in a broad sense 
performance-based seismic design (PBSD) can be 
understood as a design criteria which goal is the 
achievement of specified performance targets 
when the structure is subjected to a defined 
seismic hazard. The specified performance target 
could be a level of displacements, level of 
stresses, maximum acceleration, mobilized 
strength, or a limit state, among others. In this 

respect, the limit state design can be seen as a 
particular case of the PBSD, where the 
performance target is the accomplishment of a 
resisting force. The PBSD is being strongly 
promoted by structural engineers, probably 
encouraged by the heavy financial losses 
resulting after recent earthquakes (Verdugo, 
2009). 
 
3.0. Conclusion  

Society shall continue being depended on 
mineral resource utilization, thus, tailings 
creation is unavoidable, as is unavoidable tailing 
disposal in seismic areas. 

It is evident of earthquakes impact on tailing 
failure; there are many worldwide examples of 
tailings failure worldwide, caused from seismic 
event. Therefore, there have been caused the 
environmental disasters, huge economic losses 
and many human losses. 

At first, lack of legislative framework and 
regulations, is a big gap, which allows design of 
tailings without certain criteria on seismic zones 
(see Chiles and Germany cases). 

Lack of the engineering and technical 
methodology application, during tailings 
construction, i.e. non proper construction with 
performance-based seismic design (PBSD). As 
are upstream method (which has weakly 
performance in seismic events), in situ density 
and percentage of fines <80 µm, lack of retaining 
dyke, basal drainage construction, management 
of the decant pond etc.  

Lack of monitoring system, i.e. application 
permanent displacement methodology, this 
provides a quantitative measure, an – index - of 
co-seismic slope performance. 
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