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Prevention of failure of tailing dam facilities 
 
i4 DamSafety is a concept developed by a consortium of Dutch, Italian and Brazilian companies offering a state-of-the-art  
and unique combination of experiences. We offer an integrated, intelligent and transparent approach to geotechnical integrity, 
stability monitoring and water management of tailing dam facilities. This approach of dam safety consists of:  
 
• risk analysis & acquisition of data characterizing the dam and its environment 
• geological, (geo)hydrological and geotechnical modeling 
• monitoring plan 
• instrumentation: installation and maintenance 
• real-time, online, open and transparent monitoring tool 
• alarm 
• forecasting and 
• response (technical measures).  

 

 



 

The problem with tailing dam facilities 
 
Tailing dams and pond are the result of many years and even decades of mining 
activities. Tailing dams and ponds occupy very large volumes of fine-grained material, 
which, especially saturated with water, are ticking time-bombs. If geotechnical failure 
takes place, gravity alone makes sure the material will be transported downstream, 
very rapidly. 
 
Anywhere in the world mine tailings dams form a large a risk. Why is that? The mains 
reason is that tailing dams and ponds are constructed using the mining philosophy: 
fast and efficient and safe for their staff and operations. Especially in the past, tailing 
dams were not designed, but constructed following rules-of-thumb and based on 
experience. Tailing dams and ponds are often gradually filled and raised, and it 
usually takes many years and even decades to reach a final level.  
 
Tailing ponds are important for mines, but mainly in terms of capacity. Without enough 
capacity the mines cannot dispose their waste and thus cannot operate. Because tailing 
ponds are to store the waste of the mining process, they are at the tail of the operation, 
usually far away from the mining operations where the action takes place. 
 
In civil engineering on the other hand one is used to design structures like dams 
following quite a different philosophy, which embraces several safety criteria. 
Structures like dam and dikes are designed for a long-life time, building in safety 
margins to allow enough stability and considering for example extreme rainfall and 
earthquake loading. It is common practice to monitor dam deformations, 
groundwater levels or upstream rainfall to check if the structure remains within the 
safety margins. 
 

How to make tailing dams safer 
 
If a mine tailing dam has not been designed using the most current or required design 
philosophy, the dam should be assumed unsafe. In order to determine the safety 
level, it is possible to do this by monitoring the dam’s behaviour. Often, this has 
already become a legal requirement and monitoring a tailing dam makes sense. 
However, monitoring alone does not make the risk smaller. Only if you have measures 
in place to mitigate the causes and the consequences of a potential dam breach, the 
risk can be reduced. This is part of any risk reduction strategy. 
 
However, in order to have a good monitoring system in place and the right measures 
available or implemented, it is first necessary to understand the entire dam-tailing 
system. This means that it is not only necessary to understand the structure of the 
dam, but also the geology of its foundation, the geotechnical and geohydrological 
conditions of the tailings behind the dam and for instance rainfall data upstream of 
the dam. All this information needs to be brought together into a comprehensive 
computer model based on which a proper monitoring system can be designed. 
 
The problem with mine tailing dams is complex and it is therefore essential to bring 
different experts together to solve this problem. Geotechnical engineers, 
geohydrologists, geologists, hydrologists and mining engineers need to work together 
to understand the entire system and to arrive at a monitoring solution that will not 
only work, but also saves lives. Here it is important to bring in local knowledge. Mining 
engineers or residents often have very valuable experiences with past extreme 
weather events and what the history is of the dam and pond.  
 
The monitoring systems should be open and transparent. The right people should be 
notified at the right time if something appears out of the ordinary. In some instances, 
alerts should go out at once and measures should be taken at the right moment and 
in the right order. It should also be tractable what measures were taken and for what 
reason measures were not taken. This makes accountability clear and transparent. 
 

 



 

Monitoring 
The main steps in setting up a monitoring plan are: 
• define the monitoring strategy; 
• define sensor optimal positioning and specifications; 
• define attention and intervention values for the 

measured parameters; 
• define scenarios, prevention and mitigation measures. 

The monitoring strategy is in first place determined by the 
governing failure mechanism(s), i.e. the weak points that 
have been identified based on design data and/or 
observations. Brittle failure mechanism requires a different 
monitoring strategy than ductile failure behavior. The 
governing failure mechanism(s) can vary from dam to dam, 
depending – among other - on the type of soil the dam rests 
on. For each failure mechanism there are specific quantities 
(displacements, pore pressures, flows, humidity) that are 
more relevant than others. 
 
Moreover, for each quantity to be measured a suitable 
measuring technique must be selected as well as a strategic 
location of the sensors. Good practice is also using more 
than a technique to measure the same parameter. 
Redundancy enhances indeed conclusions on key 
parameters. Summarizing, each sensor must therefore be 
selected and positioned so that it can answer a specific 
question relevant to the safety of the dam. No questions, no 
sensor needed. 
 
Setting robust and reliable trigger and alarm values is also 
the key element in the monitoring practice. When a model of 
the dam is available it is possible to calculate (and later 
verify) what are the variations of the measured parameters 
that are expected in response to factors as filling of the 
basin, temperature variations, rain and drought. Thresholds 
can be set such that phenomena that are not relevant for 
the safety of the dam will not generate any alarm message, 
but only an attention message. 

From data to action 
Being able to evaluate the severity of an alarm is extremely 
important. The decision of evacuating or shut down operations 
has large impact and is not easily taken. Moreover, too many 
false alarms will lead to inflation of the alarm signal and reduced 
attention. To date the use of a real-time monitoring system is 
common practice in the safety management of hydropower 
dams. It is nowadays possible to record and store an incredible 
amount of data. But is good use made of such data? 
 
A trustworthy dam model supports decision-making. Not only  
a model helps in defining attention and intervention values of  
the measured parameters, it also helps to: 
• understand the cause of observed changes in the data by 

linking different measured parameters (qualitative 
information); 

• calculate the current safety level of the dam based on real-
time monitoring data (quantitative information).  

Smart visualization of the data also supports quick decisions.  
It should be possible to quickly combine data from different 
types of sensors in one plot to visually assess if there is a 
general trend in the measurements in different point of the 
dam or a relationship between different measured parameters.  
Moreover “emergency” measurements can be prescribed in the 
monitoring plan to get additional information before decisions 
are taken (e.g. thermal camera on a drone). The equipment and 
operator should be available on short notice. 

Prevention and mitigation measure must be clearly linked to 
predefined scenarios to leave less room for indecision and  
reduce reaction time. Data interpretation must be done on a 
double time-scale: real-time and long term. Real time will give  
the opportunity to know the safety status of the dam at any  
given moment in time. In the long run ageing of the dam can  
be assessed so that it easier to evaluate if the dam needs 
improvement works; chronical situations that need repair or 
exceptional care can be identified recurrent leakages; locations 
where progressive deformation occurs).  
 
Monitoring has also a legal value. Recorded data coupled to a 
detailed plan of action provide evidence that the right actions 
have been taken to avoid failure or to minimize its effects.  
 

i4DamSafety 
 
Integrated & Intelligent Integrity Instrumentation Dam Safety 
is a concept developed by a consortium of Dutch and 
Brazilian companies with state-of-the art and unique 
combination of experiences in: 
• geological analysis and modeling 
• geotechnical risk analysis 
• geotechnical investigations: soil and rock sampling 
• geohydrological and soil instrumentation and monitoring 
• data analysis and risk management 
• geotechnical monitoring 
• remote sensing 

 

Contact 
 
Brazil: 
Mr. Salvatore Scervini 
T: +55 (31) 97540 0054 
E: salvatore.scervini@horizontemineiro.com.br 
 
The Netherlands: 
Mr. Cor Verbruggen 
T: +31 (0)313 880 269 
M: +31 (0)6 51298646 
E: c.verbruggen@eijkelkamp.com 

 

  



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Eijkelkamp | Instrumentation of ground and water 
 
 
 
 
 
 
 
 
 
 
 

Services 
 
• Geological- and geotechnical sampling 
• In-situ-geotechnical testing (CPT) 
• Sensor supply, installation and calibration 
• Data management and online visualization 

 

Meet the difference 
 
Royal Eijkelkamp comprises of Eijkelkamp Soil & Water, 
Eijkelkamp SonicSampDrill and Eijkelkamp GeoPoint 
SoilSolutions. These companies have one binding factor: 
a focus on soil and water.  
 
Royal Eijkelkamp is worldwide operating within the themes 
Land Degradation, Food Security, Urbanisation, Pollution, Land 
Development and Natural Resources.  
 
In Brazil Royal Eijkelkamp cooperates with Horizonte Mineiro 
Serviços Geológicos Ltda in Belo Horizonte. 

  
 

  



 
 

Eijkelkamp Geopoint SoilSolutions 
 
 
To determine whether a dam is safe, knowledge of the 
subsurface is essential and one of the most important elements 
in risk analyses. Knowledge of the structure and parameters of 
the subsurface allows you to determine the dam stability, what 
additional information is needed for analyses and which 
sensors need to be installed. 
 
Cone Penetration Testing (Dutch Cone) is a quick and easy  
way to investigate the properties of the soil deposit; at what 
depths there are strong or weak layers, how much soil moisture 
is present, how good the foundation will be and  
how a soil will respond to an earthquake. It can be done quickly 
with cheap machines (faster than drilling) and is therefore a 
good addition to drilling. You can execute many CPT soundings, 
which tells you the optimal locations for drilling. With our new 
video conus, we can even visualize the inside of a borehole and 
look for irregularities in the dam structure. 
 

 

Eijkelkamp Soil & Water 
 
 
The Eijkelkamp Smart Sensoring concept enables you to 
effectively monitor and visualize geotechnical and water 
management related parameters. Based on the monitoring  
plan we can provide installation, calibration, validation and 
online data visualization. 
 
 
Collecting reliable data: 
 
• Reservoir and groundwater levels 
• Porewater pressure  
• Deformation 
• Drainage/Seepage; Discharge and turbidity 
• Meteorological data; precipitation, relative humidity, 

windspeed, etc 
• Water quality at different process points 
• Calibration of sensors 

 

Online data visualization: 
 
• Data Managing and visualisation  
• 2-way communications  
• Control the settings of modem and sensors 
• Validation of data 
• Alarm settings 
• Logging operation and maintenance 
• Different authorization levels 

 

 

 

 

 

 

 

i4DamSafety 
 
Integrated & Intelligent Integrity Instrumentation Dam Safety 
is a concept developed by a consortium of Dutch and 
Brazilian companies with state-of-the art and unique 
combination of experiences in: 
• geological analysis and modeling 
• geotechnical risk analysis 
• geotechnical investigations: soil and rock sampling 
• geohydrological and soil instrumentation and monitoring 
• data analysis and risk management 
• geotechnical monitoring 
• remote sensing 

 

Contact 
 
Royal Eijkelkamp B.V. 
Mr. Cor Verbruggen 
T: +31 (0)313 880 269 
M: +31 (0)6 51298646 
E: c.verbruggen@eijkelkamp.com  
www.eijkelkamp.com 

 



 

 

 
 
 
 

Horizonte mineiro | Ground, water and environmental investigations 
 
 
 
 
 
 
 
 

Services 
 
• Sonic drilling 
• CPT testing 
• Sonic CPT testing 
• Undisturbed sampling of soft and sandy formations 
• Drilling in fractured hard rock 
• Drilling in tailings 
• Geotechnical and environmental surveys 

 

Drilling new horizons 
 
Horizonte Mineiro Serviços Geológicos relies on trained and 
competent personnel from several different nationalities with 
years of exposure to the drilling business in order to provide 
high performance levels, good safety records and quality to 
our clients.  
 
Horizonte Mineiro owns drilling rigs used mostly in the mining 
business but also available for geotechnical applications and 
environmental surveys. Since 2017 Horizonte Mineiro 
established a partnership with Royal Eijkelkamp, leader in 
Sonic drilling rigs production. 

 
 
 



 
 

Eijkelkamp SonicSampDrill 
 
The sonic sampling technique is the best method for high 
quality sampling with a recovery of more than 95%, in most 
cases this can be done without using additional water. The 
same drilling machine can be used for the installation of 
sensors related to geological and geotechnical research. 
 
The advantages are: 
 
• Extremely straight drilling without any deviation, even 

when drilling through dam obstacles (i.e. big boulders, rip 
rap, construction debris, even steel) 

• Possibility to take 150 mm (6”) or even 200mm (8”) core 
samples in dams, this is related to the dam structure 
material and the study purposes 

• 3 to 4 times faster than conventional drilling or sampling 
• Sonic rigs can be applied multipurpose; sampling, grouting, 

anchoring, CPT etc. 
• Sonic is becoming a world standard for shallow (up to 

300m) mineral exploration due to its accuracy and with 
that smart mining processes 

 
Senior Engineering Geologist Daniel Bardsley of Damwatch in 
New Zealand explains why they use sonic: ‘In our experience, 
sonic provides much better core returns from ‘soil deposits’ than 
rotary drilling. Damwatch has utilised sonic drilling successfully 
on a silty sand core of New Zealand’s largest embankment dams, 
allowing characterisation of the core materials for more accurate 
stability analysis under seismic loading.’ 

Eijkelkamp SonicCPT 
 
Geopoint, in collaboration, with Eijkelkamp SonicSampDrill 
developed the SonicCPT system. With SonicCPT, two 
technologies are combined: CPT and sonic drilling / vibrating. 
The result is the ultimate solution for soils that cause refusal 
with standard CPT.  
 
With SonicCPT it is possible to drill when needed during the  
CPT process. The special and patented cone can measure cone 
pressure and sleeve friction. Even during sonic vibration, the 
cone provides indicative data: The SonicCPT software filters  
the effects of the vibrations afterwards. Extensive field tests 
proofed the system to be reliable and accurate. 
 
Benefits of this system include: 
• One machine combines (sonic) drilling, standard CPT and 

SonicCTP, resulting in an improved ROI. 
• The combination is up to 2 times lighter than a CPT truck 

and can handle a large variety of soils and locations, 
resulting in improved efficiency and significant time savings. 

 
De SonicCPT system is exclusively marketed world-wide by 
Eijkelkamp SonicSampDrill and is imported to Brazil by 
Horizonte Mineiro. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

i4DamSafety 
 
Integrated & Intelligent Integrity Instrumentation Dam Safety 
is a concept developed by a consortium of Dutch and 
Brazilian companies with state-of-the art and unique 
combination of experiences in: 
• geological analysis and modeling 
• geotechnical risk analysis 
• geotechnical investigations: soil and rock sampling 
• geohydrological and soil instrumentation and monitoring 
• data analysis and risk management 
• geotechnical monitoring 
• remote sensing 

 

Contact 
 
Horizonte Mineiro Serviços Geológicos LTDA 
Mr. Salvatore Scervini 
T: +55 (31) 97540 0054 
E: salvatore.scervini@horizontemineiro.com.br 
horizontemineiro.com.br 

 
 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

Crux | Geotechnical engineering, monitoring and risk experts 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Services 
 
• Geotechnical design 
• Risk assessment 
• Monitoring plans 
• Soil improvement 
• Hydrogeology 

Geotechnical experts 
 
CRUX Engineering is an independent geotechnical 
consulting agency and provides high-quality advice in the 
field of geotechnical engineering, geohydrology, ground 
and settlement risk assessment. 
 
By bundling these consultancy services with our expertise 
in monitoring, ground research and ground improvement 
techniques, we are truly capable of offering complete and, 
where necessary, innovative geotechnical design solutions. 

 
 
 
 
 



 
 

Expertise 
 
CRUX is an independent consulting company providing high-
quality advice in the field of geotechnical engineering, 
geohydrology and environmental engineering. CRUX has 
specific expertise in risk assessment and management of 
ground-structure interaction topics in an urban environment or 
near critical large-scale infrastructure. 
 
 

Geotechnical modelling 
 
CRUX has an outstanding track record of projects in complex 
circumstances using 2D and 3D numerical models. Especially for 
existing structures it is vital to incorporate site investigation and 
monitoring data to fit the model to reality. This integrated 
approach provides a model that can explain the present 
behaviour and, when loading conditions change, predict future 
behaviour. 
 
 

Risk assessment 
 
Intelligent risk assessment requires expertise. The specialists of 
CRUX can quantify the safety of a dam using complex models 
and their common sense. Modelling assists in understanding 
the weak zones of a structure and common sense is required to 
draw the right conclusions and define effective mitigating 
measures.   
 
CRUX is recognized by all Dutch insurance companies as a 
qualified company for conducting risk analysis for a CAR 
(Construction All Risk) insurance.  

Monitoring and mitigating measures 
 
As part of its risk management activities CRUX defines 
monitoring plans, supervises the monitoring works and offers 
expert interpretation of the measurement results. In case 
mitigation measurements are needed CRUX offers consultancy 
in the field of soil improvement techniques including 
permeation grouting, jet grouting, compensation grouting and 
soil mixing. 
 
 

Safety of dams 
 
CRUX is involved in the safety assessment of existing damming 
structures and design of reinforcements. CRUX is one of the first 
consultancy firms in the Netherlands to implement the 
SHANSEP constitutive model in PLAXIS for safety assessments. 
 
 

Hydrogeological expertise 
 
In a large part of the Netherlands the groundwater table is right 
below the ground surface. Dewatering is therefore frequently 
needed before building activities can start. CRUX 
hydrogeologists perform groundwater computations with 
numerical codes as Modflow/iMod and Mt3d to calculate the 
volumes of water to dispose and predict risks as subsidence 
and attraction of contaminants. 
 
 

Automation 
 
CRUX has an automation team that develops tools for internal 
use to enable communication between different calculation 
software, automatic generation of input and postprocessing of 
outputs. 
 
 

 

 

 

i4DamSafety 
 
Integrated & Intelligent Integrity Instrumentation Dam Safety 
is a concept developed by a consortium of Dutch and 
Brazilian companies with state-of-the art and unique 
combination of experiences in: 
• geological analysis and modeling 
• geotechnical risk analysis 
• geotechnical investigations: soil and rock sampling 
• geohydrological and soil instrumentation and monitoring 
• data analysis and risk management 
• geotechnical monitoring 
• remote sensing 

 

Contact 
 
Crux Engineering B.V. 
Mr. Jacco Haasnoot 
T: +31 (0)20 4943070 
M: +31 (0)6 48936558 
E: info@cruxbv.nl 
cruxbv.com 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cohere | Integrated view on safety of tailing dams 

 

 

 
 
 
 
 
 
 
 

Services 
 
• Hazard and risk assessment 
• Engineering geological field survey 
• 3D geological and geotechnical modelling 
• Engineering geology 
• Mining engineering 
• Data analysis, data mining 
 

 

Geological and geotechnical risk expertise 
 
We are specialists in the field of structural dynamics, 
vibrations, earthquakes, geology and geotechnics. These 
knowledge fields are all too often applied independently. We 
bring them together.  
 
By bringing together the different disciplines we tackle 
complicated, but also seemingly less complicated problems 
adequately 
 

 
 
 
 



 
 

Experts in the behaviour of ground  
and structure 
 
Cohere Consultants are specialised in the interaction between 
man-made structures and the subsurface. They know how to 
model the static and dynamic behaviour of structures and 
subsurface. The essential part behind this modelling is a 
thorough understanding of the geological, geotechnical and 
geohydrological system. Only with this in-depth knowledge 
the data and information can be correctly interpreted and 
translated into a model that is the best possible 
representation of reality with the correct understanding of the 
uncertainties and unknowns. 
 
Next to understanding the physical environment, the experts 
from Cohere also have extensive experience with mining and 
civil engineering projects. They know the civil engineering 
design principles and the latest design codes. They are also 
knowledgeable about mining processes and safety 
procedures. This is essential to understand the boundary 
conditions and requirements under which projects, such as 
the construction and maintenance of mine tailing dams are 
realised. 
 
 

International experience 
 
The experts from Cohere has extensive international 
experience. They have experience in a wide variety of both 
small- and large-scale project from the pre-feasibility stage 
until construction and maintenance. The central theme in 
these projects on which they have provided their advice, is the 
role of geology and geotechnics and the impact of this on the 
overall project risk. Because of their international experience 
they can also quickly adapt to other ways of working and are 
sensitive to social and cultural differences. 

Work method 
 
The consultants from Cohere are good in creating order from 
chaos. Most projects either suffer from too little data or too 
much data. In both instances it requires proper understanding 
of the physical environment as well as engineering aspects to 
identify what data and information is the most essential or 
lacking. With a quick data- and information scan the experts can 
easily identify the possible root-cause of the problem and which 
information or additional expertise is necessary to mitigate 
potential risks. 
 
The assessment of the safety of mine tailing dams, is a complex 
issue. In solving this issue, it is of importance to bring together 
different specialists and local experience. Only then the issue 
can be properly addressed. Cohere consultants are good in 
identifying which expertise is needed and makes sure the right 
questions are asked. 
 
Cohere strives to a hands-on and practical approach that is both 
pragmatic and at a high academic level. They provide the 
necessary integrated view to ensure top-quality of the advice 
and to make sure that the advice is tailored to the problem and 
the requirements of the client. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

i4DamSafety 
 
Integrated & Intelligent Integrity Instrumentation Dam Safety 
is a concept developed by a consortium of Dutch and 
Brazilian companies with state-of-the art and unique 
combination of experiences in: 
• geological analysis and modeling 
• geotechnical risk analysis 
• geotechnical investigations: soil and rock sampling 
• geohydrological and soil instrumentation and monitoring 
• data analysis and risk management 
• geotechnical monitoring 
• remote sensing 

 

Contact 
 
Cohere Consultants V.O.F. 
Mr. Siefko Slob 
M: +31 (0)6 86835505 
E: info@cohereconsult.com 
www.cohereconsult.com 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

Intech dike security systems 
Specialists in innovative monitoring systems 

 
 
 
 
 
 
 
 
 
 
 
 
 

Services 
 
• 4D deformation monitoring services  
• 3D Inspection services 
• Piping detection 
• Monitoring equipment and software 
• Training and education 

Innovative monitoring and inspection 
 
We are specialists in the field of innovative monitoring and 
inspection serviced for dikes and dams. The special 
monitoring equipment and software is developed and 
validated in the Netherlands.  
 
With the combination of different monitoring and inspection 
systems, stability problems of dikes and dams can be 
recognized in an early stage in order to prevent dam and dike 
breaches. 

 
 
 
 
 



 
 

Dike Security Systems 
 
 
InTech Dike Security Systems has started in 2007 with the 
development of innovative dike and dam monitoring 
systems. With special developed infrared sensors, seepage 
and piping problems can be recognized in early stage. These 
monitoring systems are validated at the Flood Control IJKDIJK 
experiments in the Netherlands. 
 
The Netherlands have more than 16.000 kilometres of 
primary and secondary dikes. For efficient inspections of 
dikes and dams, the sensor system is built into off-road 
vehicle which made it possible to inspect 60 km of dikes in 
one day.  
 
With this system, thousands of kilometres of dikes are 
scanned in the Netherlands in the previous years. With 
special software, piping problems can be automatically 
detected and visualized on a map. With the combination with 
3D laser scanning, deformation of surface of the dike can be 
measured as well. 
 
These monitoring and inspection systems are also used at 
hydropower dams in Vietnam and at dikes in the north and 
south of Vietnam. 
 
 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

 

 

 

 

 

 

 

 

 

i4DamSafety 
 
Integrated & Intelligent Integrity Instrumentation Dam Safety 
is a concept developed by a consortium of Dutch and 
Brazilian companies with state-of-the art and unique 
combination of experiences in: 
• geological analysis and modeling 
• geotechnical risk analysis 
• geotechnical investigations: soil and rock sampling 
• geohydrological and soil instrumentation and monitoring 
• data analysis and risk management 
• geotechnical monitoring 
• remote sensing 

 

Contact 
 
Intech B.V. 
Mr. Onne Rösingh 
M: +31 (0)6 46202166 
E:  rosingh@InTech.nl 
www.intech.nl 

 

 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Geoapp | Power up safety 

 
 
 
 
 
 
 
 
 

Services 
 
• Monitoring and early warning with InSAR, Radar, prisms, 

GNSS, Geotechnical sensoring and micro seismic 
monitoring 

• WebGIS platforms for data visualisation 
• Review of monitoring data 
• Post-failure data review 
• Change detection 
• Training on geotechnical monitoring 
• Apps for visualization on mobile devices and for 

notifications of alarms 
 

 

Monitoring experts 
 
Our mission is to build a safer Society by providing high value 
information to help our customers in taking better decisions in 
geological risk management. 
 
Our vision is to deliver services based on real needs through 
the combination of innovative technologies, and unique 
competences while remaining practical and business oriented. 



 
 

 

Monitoring experts 
 
Geoapp, incorporated in 2015 as an academic spin off 
company of the University of Florence, since 2019 is an 
independent company offering innovative services, software 
and consultancy aimed at supporting mining clients in 
collecting, analysing and interpreting monitoring data from 
different sensors. Geoapp has a long experience in analysing 
satellite InSAR data as well as radar data and conventional 
geotechnical data and to support clients in the integration and 
interpretation of monitoring data to identify anomalous 
behaviours potentially indicating failure conditions and to 
predict their occurrence.  
 
 

Areas of expertise 
 
At large open pits, infrastructure projects and unstable natural 
slopes Terabyte of data are collected every day by complex 
systems to characterize the rock mass and to monitor its 
behaviour, resulting in a general under-exploitation of the 
available data. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Project references 
 
• Fundão tailings dam, Samarco, Brazil: support in the set-up of 

the radar monitoring system after the collapse, in the 
analysis of the InSAR data prior to the failure and radar data 
and prisms data collected after the failure on the remaining 
tailing dams. 
 

• Brumadihno Tailing Dam, Vale, Brazil: on-site support after 
the failure for the review of the monitoring system (radar, 
laser, and prisms) including alarms and TARPS for the B6 and 
B1 dams. Official consultant to the Technical Panel for the 
analysis of data (radar, InSAR, prisms, videos, and satellite 
images) collected prior to the failure. 

 
• Sul Superio Tailing Dam, Vale, Brazil: review of the radar, 

laser and InSAR data of the dam in support to the 
assessment of the risk level of the dam. 
 

• MRN, Mineração Rio do Norte, Porto Trombetas, Brazil: 
training on geotechnical monitoring of tailings dams to the 
geotechical team of MRN. 

 
 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

i4DamSafety 
 
Integrated & Intelligent Integrity Instrumentation Dam Safety 
is a concept developed by a consortium of Dutch and 
Brazilian companies with state-of-the art and unique 
combination of experiences in: 
• geological analysis and modeling 
• geotechnical risk analysis 
• geotechnical investigations: soil and rock sampling 
• geohydrological and soil instrumentation and monitoring 
• data analysis and risk management 
• geotechnical monitoring 
• remote sensing 

 

Contact 
 
Geoapp s.r.l. 
Mr. Paolo Farina 
M: +39 320 4395 890 
E:  paolo.farina@geoapp.it 
www.geoapp.it 
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