ELASTIC MODULI

Young's modulus
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This modulus reflects the stiffness of earth materials. 
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is the ratio of stress to strain. If our aim is to lengthen or shorten a rock without actually breaking it, the greater the value of 
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, the larger the stress that is needed to achieve the deformation. Strain is non-dimensional and so the units of 
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 are those of stress.


Bulk modulus 



(Pa)

-> Acoustic Wave Equation
Is another elastic constant that reflects the resistance of the material to an overall gain or loss of volume in conditions of hydrostatic stress (
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). If the 
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 increases then the volume will decrease and the volume change will be negative. If the volume increases, 
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 will decrease. 
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 always has positive value and the negative sign in the compensation (R.H.S.) keeps this relation valid. A material that has a large bulk modulus could be imagined to consist of very tightly bound spring and ball materials which will quickly transmit a wave. Ideally, elastic deformation is instantaneous but we know that there is some delay in transmitting a deformation. The stiffer the material then the faster a vibration should travel through the material.




Poisson's ratio 
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Poisson's ratio (
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) that relates deformation in materials at directions at right angles to each other. Immediately we can predict that perhaps this same value will tell us something of the ratio of compressional to shear waves, since they too deform materials in directions that are at right angles to each other. With 
[image: image11.wmf]s

 we can determine the ratio of transverse contraction to longitudinal extension.


Shear modulus 
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This valuable property tells us ahead of time how stiff a material is to shearing deformation. If a material is very stiff (tightly wound springs) then it will transmit the shear energy very quickly. The shear modulus is the ratio the shear stress needed to deform a material by a given angle (measured as the tan of the deformation angle). As strain has no units, then the shear modulus will have units of Pascals
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