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Evaluation of Characteristics of Shear Strength and Poisso’s
Ratio through Triaxial and Bender Element Tests
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Abstract

In this paper, isotropically consolidated drained triaxial compression test device installed with bender elements is used
to measure stress, stain, and shear wave velocity, from which the characteristics of shear strength and Poisson’ratio are
investigated. The results show that there is a unique relationship between maximum shear modulus determined from shear
wave velocity and effective vertical stress at failure, which is defined as the sum of vertical and radial stresses at failure.
The correlation is very useful since it is possible to predict the shear strength and internal friction angle from shear
wave velocity. In addition, Poisson’s ratio is determined from measured axial and volumetric strains. It is demonstrated
that the range of measured Poisson’s ratio is between 0.15 and 0.6, and increases with the axial strain. The ratios at
axial strains smaller than 0.2% corresponds to the range recommended in design codes, which are approximately from
0.3~0.35. However, at axial strains exceeding 1%, the measured ratios are between 0.5 and 0.6. It is therefore shown

that use of ratios commonly used in practice will result in pronounced underestimation at large strains.
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Table 1. Properties of Ottawa sands

Property Ottawa sand
Gs 2.65
Cu 1.15
Dso (mm) 0.72
Do (mm) 0.65
Emax 0.742
Emin 0.502

Note : C, is the coefficient of uniformity (Cy = Deo/D1o)
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20

10 1 0.1 0.01
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Fig. 1. Grain size distribution curve of Ottawa sand
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Fig. 2. Installation of Piezoelectric elements on the bottom cap
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Input

(a) First deflection, (b) first bump maximum, (c) zero after first
bump, and (d) major first peak

Fig. 4. Selection of arrival time (Lee and Santamarina, 2005)
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Table 2. Testing matrix in this study

Sample preparation |Relative density (Dr) | Confining pressure

method [%] [kPal]
34

Moist tamping 40 300
46
40

Air pluviation 47 300
60
" 47

Dry deposition 60 300
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Fig. 5. Testing results measured from CD tests
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Fig. 6 Variation of Poisson’ s ratio during shear phase(based on volumetric strain)
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