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Abstract

The void ratio is an important parameter for reflecting the soil behavior including physical property, compressibility,
and relative density. The void ratio can be obtained by laboratory test with extracted soil samples. However, the specimen
has a possibility to be easily disturbed due to the stress relief when extracting, vibration during transportation, and error
in experimental process. Thus, the theoretical equations have been suggested for obtaing the void ratio based on the
elastic wave velocities. The objective of this paper is to verify the accuracy of the proposed analytical solution through
the error norm. The paper covers the theoretical methods of Wood, Gassmann and Foti. The elastic wave velocity is
determined by the Field Velocity Probe in the southern part of Korean Peninsular. And the rest parameters are assumed
based on the reference values. The Gassmann method shows the high reliability on determining the void ratio. The
error norm is also analyzed as substitution of every parameter. The results show every equation has various characteristics.
Thus, this paper may be widely applied for obtaining the void ratio according to the field condition.
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Fig. 1. Consolidation test
Table 1. Natural soil properties of field
Depth [m] LimiLtiqLuLid(%) LimilaPslt_iC(%) |n§|ei8t|l(|:it(y%) G?gveitcymés USCS Ccl)rr:jzrfsgicon
16 36.4 24.5 1.9 2.61 ML 0.30
20 40.3 25.4 14.9 2.63 ML 0.19
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Table 2. Input parameters

Method Parameter Value Unit
Compressional wave velocity, Ve 1,551 m/s
Bulk modulus of fluid, Bs 2,180,000,000 Pa
Wood Bulk modulus of grain, Bg 15,000,000,000 Pa
method Density of soil, ps 2,700 Kg/m®
Density of fluid, p 1,000 Kg/m®
Shear modulus, G 360,283,500 Pa
Compressional wave velocity, Vp 1,551 m/s
Shear wave velocity, Vs 115 m/s
Gassmann Bulk modulus of grain, B 15,000,000,000 Pa
method
Bulk modulus of fluid, Bs 2,180,000,000 Pa
Bulk modulus of skeleton, Bsk 7,780,000 Pa
Compressional wave velocity, Ve 1,551 m/s
Shear wave velocity, Vs 115 m/s
Foti Bulk modulus of fluid, By 2,180,000 kPa
method Density of soil, ps 2.7 t/m?
Density of fluid, ps 1 t/m?
Poisson’s ratio of skeleton, vk 0.4 -
Void ratio EASI= uos 94 0SS SHAS= RSS Y
o 05 1 15 2 25 o e R e =E neTe °r"
0 ; At A ol @ xHrelative error), At} 2 XHabsolute error),
;\év:;dm':::‘hfndetho g @2} HuH(propagation of error) 1|1l A% T E A
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qEjstel e aos Axere] 23 7t QlabEe] ue
o ANE A Hud = Qe A 22K relative
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g » Aukgstol ] GAREE 249 91 HAs| $i5to]
15 | SEE Q= R oR 2 Ao H8A4E ettt
3 AT Lee et al, 2005; Yoon and Lee 2010).
x ERQL 7]E Aol M e A eAf Hihs eAE &
20 | ZsAITkE oju]2 @A (error norm)9] §o1S AL
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olg FUsr)
25 Jo=z

Fig. 2. Void ratio profile
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