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Motivation

* Explore the effect of fluid substitution on anisotropic
parameters
« Explore the behavior of v /v, for sand and clay

Impact of fluid substitution

on Anisotropy?

(Collett & Gurevich, 2013; Thomsen, 2012)

EM_

5\-!_

+

a ((6-4e)L + 4yp)M

L

L 3K,

In a similar way, &* is given by

ap ((6-4¢)L +4J"ﬂ]M

L™ 3K,
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trends does not works for
uncosolidated sediments?
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Effect of fluid on anisotropic
parameters
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Lab tests in triaxial set-up
(only unsorted Ottawa sand)
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Effect of fluid on Epsilon (Uniaxial strain

condition)
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Effect of fluid on Epsilon (Uniaxial strain

condition)
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Effect of fluid on Epsilon (Uniaxial strain

Condition)
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Effect of fluid on Epsilon (Uniaxial strain

Condition)
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Effect of fluid on Epsilon (Hydrostatic

stress)
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Effect of fluid on Epsilon (Hydrostatic

stress)
0.1+
_ C11—Caq
0.05 - dr
y
. 0
Epsilon Saturat
ed

-0.05-

'O.]_ T T T 1

0 4 8 12 16
Net vertical stress (MPa)
OT_Saturated (HS); Experiments (TTS) OT_Dry (HS); Experiments (TTS) —ww —»—w

@ NTNU

Det skapende universitet

SINTEF



Effect of fluid on Epsilon (Hydrostatic

stress)
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Effect of fluid on Epsilon (Hydrostatic

stress)
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Effect of fluid on Gamma (Uniaxial strain

condition)
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Effect of fluid on Gamma (Uniaxial strain

condition)
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Effect of fluid on Gamma (Hydrostatic

stress)
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Effect of fluid on Gamma (Hydrostatic

stress)
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Effect of fluid on Delta (Uniaxial strain
condition)
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Effect of fluid on Delta (Uniaxial strain
condition)
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Effect of fluid on Delta (Uniaxial strain
condition)
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Effect of fluid on Eta (Uniaxial strain

condition)
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Effect of fluid on Eta (Uniaxial strain

condition)
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Effect of fluid on Eta (Uniaxial strain

condition)
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Vp-Vs

(sand-clay)
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Lab tests in Oedometer

Only saturated
(sand-clay)
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Vp/Vs: Role of fluid (only sand data)
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Vp/Vs: Role of fluid (only sand data)
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Vp/Vs: The role of clay content and stress

Data from tests
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Vp/Vs trends
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Oedometer tests performed with brine-saturated sand, clay

(kaolinite) and sand:clay mixtures have been used to address v, vs.
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Vv./V.: trends for sand
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Higher velocities for Ottawa than for angular
Columbia sand, but similar v,-v, trends

Plotting v, vs v, gives a better picture than showing v,/v.
alone
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v./V¢: global trends for sand
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v./V¢: trends for clays
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Vp/Vs: Role of state of consolidation and
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v./V:: The role of Stress Path (only for sand)
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Ottawa sand data from triaxial set-up, showing apparent

data collapse when vp/vs is plotted against net mean stress
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v./V:: The role of Stress Path (only for sand)
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v./V:: The role of Stress Path (only for sand)
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data collapse when vp/vs is plotted against net mean stress
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v./V:: The role of Stress Path (only for sand)
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Ottawa sand data from triaxial set-up, showing apparent

data collapse when vp/vs is plotted against net mean stress
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Conclusions

e Comparison between measured dry and saturated
anisotropy parameters are conformable with
theory within experimental uncertainty

« V./V.relation is sensitive to fluid saturation, stress,
lithologies and state of consolidation.

« Well known v /v, trends fail to explain v /v,

relation for uncosolidated sandy lithologies but
fairly capture for clayey lithologies.
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