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ST'DEPENDENT UNDRAINED
STRENGTH ENVELOPES

FOR GOLD TAILINGS FROM NORSAND SIMULATIONS
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The Problem

Study Overview
Field Application







Traditional Approach

Fine
Tailings
Transitional Tailings
Coarse Tailings
Starter Wall = Ignores spatial variability

= |gnores density state differences
= Obscures beneficial strength gradients

Foundation
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State-Dependent Approach

= Links strength to soil state (y)
= Captures spatial variability
= Defensible, traceable
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Study Overview




Study Overview
Investigation Scope

Gold TSF, South Africa
86 MOSTAP samples Tl e
36 CPT Positions N s M T G

8 cross-sections
Max height: 50 m
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Layering
CPT Testing
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Material Variability
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Particle Size Distribution

= Blended sample (CSL1) representative

= 86 samples show variability
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Critical State Line
CSL Determination

y =-0.022In(x) + 0.8122
R? =0.4432
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NorSand Calibration
NorSand Curve Fitting
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= Close agreement = Captures contractive behavior
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NorSand Modelling

Triaxial Test Simulations

= 50 CU Tests Simulated

= Confining Stress:
— 100, 200, 400, 600, 800 kPa

400

= State Parameter from: L [§
— p=-0.05t0 y =+0.30 2
J S ool ___|

Axial Strain (%)

400 kPa @ 0.000 — — 400 kPa @ 0.050

400 kPa @ -0.010

400 kPa @ -0.020

400 kPa @ -0.050 400 kPa @ -0.030
— —400kPa @ 0.200 — — — 400kPa @ 0.300 — — 400kPa @0.100 © Peak O Residual
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THE ENVELOPE
State-Dependent Strength Envelopes
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Conclusions

Traditional: State-Dependent:
= Single value = Spatially varying soil conditions
= |Ignores state = State-dependent envelopes:

- = Traceable workflow from lab to field

AVA VAN ZANZAYZ4 A TAN AT ZAYAN VAN VAN ZAY ZAYAN A

= Result: More realistic

[NorSand-CSL(a)] ¥ (scaled up 50.0 times)
Maximum value = 0.1322 - (Element 3187 at Node 36035)
Minimum value = -0.1002 - (Element 3291 at Node 2261)
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