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LIBERACION

Tranques de 
relaves
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Tranques de 
relaves

Fuente: Catastro de Sernageomin, 2019
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Tranques de 
Relaves

Tranque Ovejería
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Tranque Ovejería División Andina Codelco Chile



Tranques de 
Relaves

Tranque Las 
Tórtolas

Tranque Las 
Tórtolas
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Tranque Las Tórtolas, AngloAmerican



Site investigation

 What am I looking for?

 Undrained strength, Drained strength, pore water distribution, 
liquefaction assessment, saturation. Hydraulic conductivity, 
stiffness others



Exploration Pit



Exploration drilling



Rotary (Wash) Borings/ Drilling

• The drilling bit is pushed by the equipment 
while rotating.

• Perforation walls can be hold by drilling 
fluids or casing.

Casing Drilling bits Descarga del fluido

Diamond core
drilling bits





Shelby Tube



Presiometer





Ensayos de penetración (SPT) 







SPT
Advantages

 Simple

 Good for sands and silts

Disadvantages

 Measurements typically every 
1,5m

 Disturbed sample, only for soil 
classification

 This method is not Good in 
cohesive soils

 Considerable variability



SPT Energy





Safety Hammer



U.S. Geology and Field Manual Vol. 2



Cone 
Penetration 
Test

CPT



Piezoconos

CPT



CPT Trucks

23 Tons Truck.



Portable CPT

Polpaico, Til Til



• Soil profile based on behavior. 100 m per day.

• Almost continuous data from the soil profile

• Real-time data.

• It can be complemented easily with downhole tests, dissipation 
tests and soil sampling.

CPT Advantajes



In-situ tests

CPT
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Main DMT components
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DMT Test Sequence: A, B, C readings



CPT TrucksVane Shear Test





ASTM D 2573



A few examples

Undrained 
strength









Suelo

Nivel napa

Barra CPTu

Punta con filtro

PORE WATER PRESSURE 
DISTRIBUTION



PIEZÓMETROS

Piezometr
o

Ultima conexión 
exitosa Ubicación Profundidad

PZ1 9-11-2022 CPT01 26
PZ2 9-11-2022 CPT03 25
PZ3 9-11-2022 CPT19 19,2
PZ4 9-11-2022 CPT21 19,5
PZ5 9-11-2022 CPT35 8,5
PZ6 9-11-2022 CPT43 17
PZ7 9-11-2022 CPT43 24
PZ8 9-11-2022 CPT46 20
PZ9 9-11-2022 CPT51 18,5

PZ10 9-11-2022 CPT48 22







ATACAMA DESERT





CIU TRIAXIAL TESTS



 Sample M2



Sample M2



Sample M3









Cyclic Triaxial Tests









Sondajes CPTu, CPT1-F3





CPT5-F3



Disipation tests

 Sondaje CPT1-F3

 Ubicación nivel 
freático

 Prof. 2.79m
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Terreno de fundación



Análisis con altura de 12.5m máximo

Análisis estático, M1 en estado suelto, M0 40 KPa no 
consolidado



M0=40KP
a
M1 
denso

Kh =0.28

300m (max.)


