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W.E. Hodge 

From: Donald Shields [donaldhshields@gmail.com]
Sent: March-29-11 11:48 AM
To: wehodge@shaw.ca
Subject: water in soil

Hi Bill:  Long time no see! 
 
I scratch my head as I attempt to follow your logic in the two articles that I have read - Parts 1 and 2 - in 
Geotechnical News.  Do you agree with my thoughts so far: 
 
1) The reason why the tared weight in Figure 5 (Part 2) drops is that the ball is no longer held up by the frame 
which is supported by the glass cylinder.  On release of the ball, as you point out, the ball is temporarily in free 
fall and effectively weightless.  If you had persisted with the setup in Figure 2, there would not have been this 
initial drop in the measured weight - assuming that the string support was completely independent of the setup 
on the scales.  The 5gmf force you indicate in Figure 2 would build up as the ball reached its limiting velocity 
or rested on the bottom of the cylinder. 
 
2) In either experiment (Figures 2 and 5), there would be no build up in porepressure (defined as the pressure in 
the water under the ball) - the ball being much smaller in diameter than the cylinder.  Only if the diameter of the 
ball (or your proposed cylindrical ball) were close to that of the cylinder would there be a build up in 
porepressure (water pressure) under the ball (a piston effect in which - at its maximum - the water pressure 
below the ball would increase to counteract the buoyed weight of the ball and stop it from falling). 
 
3) Any water pressure that you measure under the cylindrical ball that you are building will be a function of the 
relative diameters of the cylindrical ball and the water-filled-cylinder.  If the water-filled cylinder is much 
wider than the cylindrical ball, all you will be measuring is the water pressure ahead of a projectile.   
 
4) I can not recall anyone saying that liquifaction was caused by a buildup in porewater pressure.  Liquifaction 
is often taken to be the moment when the effective stress reduces to zero.  This happens when an unstable soil 
is shaken, and momentarily the soil particles are in suspension.  Any resulting build up in porewater pressure 
would be near zero if the soil were well drained.  Only if the permeability of the soil were low, would there be a 
build up in porepressure as the soil particles struggle to move water aside so they can sink.   
 
How am I doing so far?  All the best, Don 
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