
1 INTRODUCTION 

methods enables many 
tests to be carried out. 

situation. Because of this somewhat 
uncritical some have grown up about 
what it is that we can and do measure in various tests. 

One such is that the in situ value of the 
coefficient of earth pressure "at rest", can be measured 
A"'-'V""V',AU.""",1'o an undisturbed of the soil under zero 

and the horizontal stress 
maintain zero lateral strain. A natural 

consequence of this is that it is often assumed that in 
situ and stiffness of soil can be best 
examined in triaxial if a of the soil is 
reconsolidated to the in situ vertical effective stress while 

I<UJl!W.HUU5 zero lateral strain conditions. This is 
incorrect for all realistic situations. 

2 IN AN ELASTIC SOLID 

Consider the case of a of elastic material under some 
CAI,,.,,,rl.f" stresses (Iv and (lh 

This stress state results from external 
and therefore in the ratio of (Iv to (lh can have any 
value. Define this ratio as 

If the stresses are 
whether there is there any way of Uvl,v'''''' 

initial stress state was. In the 
the removal of all stresses, the 
deformations given 

I f A(lv \ 

\ I ...................... .. 
so that: 

ev=~(lv(l 
E ..................................... (2) 

and: 

.............................. (3) 

If the in such a way that the lateral 
is maintained at zero (as in an 

then the same elastic above can 

of West em 
Australia. 
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be used to show that the ratio of radial to axial stresses is: 

= 

of the initial stress condition in the 
the measured in the 

............................... (5) 

and there is no way in this case that such a test 
can the stress state. 

3 MEASUREMENT OF IN SOIL 

3.1 In situ. stress state 

The state of stress of soil in situ on 
whether it is consolidated or overconsolidated. For 

"V"""~"J consolidated while the current value of (Iv' is 
the maximum value ever ,..yy,,..r,<,, the soil 

there appears to be a 
and effective friction 1/>': 

Kou= 
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in which is the value of OCR at the 
the vertical stress is a minimum in the 
sion a similar to that shown in 

It is clear therefore that whereas in an elastic the 
between vertical and horizontal stresses at an 

"zero lateral strain" and 
is constant this is not the case for soiL 

3.2 and 

tinction must be made between fine 

and coarse or saturated soils. L;"'''''".,,,,,! 
the difference in behaviour is due to the of the fine 

soils to remain at the same mean effective stress due 
to suctions in the ;"""11''-', whereas in the coarser 

which are of 
the mean effective stress state must 

Consider each of soil in turn: 

3.2.1 Fine 

For soils with 
of a 
undrained. Consider a 
below the 
surface. Assume y == 20 
that is 2.5 

o 

Australian 

Active 
failure 

saturated sons 

the process 
can be assumed to be 

at a 10 m 
and a water table at the 

, and Yw == 10 
av == 200 av' == 100 

Passive 
failure __ --------------

initial 

1992 

= 250 and ah = 350 kPa. This a mean effective 
a mean total stress of 300 kPa. 

this from the involves reduc-
the mean total stress to zero, a of - 300 kPa. If 

the mean effective stress is to the same, the pore pres­
sure must the same amount as the total stress. 
Thus the new value of pore pressure is - 300 or -
200 kPa. At this the mean effective stress is 
UH'UI(U'l',vU, the vertical and horizontal stresses must be 

to 200 the has un-

some is 
the fact that the pore water goes from to 
"U\~UV", with appearance of some air bubbles. 

In the re-consolidation assume that we know 
what the in situ values of av' and pore pressure were. There 
are then a number of to 
what the horizontal effective stress is: 

Measure the suctions in the when in the un-
confined state. The difference between the suction and the 
in situ pore pressure should be to the 
total stress in the 
in situ mean total stress. From 
the in situ vertical effective stress, the in situ horizontal 
stress can be calculated. 

total stresses to the in a 
undrained and measure the pore pressures. The 
correct stress state will have been reached when the total 
vertical stress is to the situ total vertical stress and 
the horizontal stress has been such that the pore 

to the in situ pore pressure. This would 
if it was certain that the in situ pore pressure 

or if it had been measured in some way. 
the undrained recom­

result in zero volumetric 
the water may be from 

suction to the second should 

3.2.2 

a better estimate of the in situ stress state, as it 
the in situ pore pressure rather than 

between total stress and pore pressure 

soils 

some suctions may in the 
but these suctions 

will not be sufficient to maintain the in the same 
mean effective stress state. If the 

l.-Ul""'U'HU,,"vU, there is no direct way 
was the value the in situ horizontal stress 

is 
out what 

the 

the case as is common in 
triaxial is allowed to saturate for some 

cornm1encmg the of the 
test This process will out an suctions in the 
and hence remove any evidence of stress state. At the 
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end of the the 
effective stress, and will have ",,,1,,,.,,,,,,,,, 

horizontal strain the and re-
saturation process. a "zero lateral strain" 
re-COlnpreSSlOl1 will do no more than 
Poisson's ratio (v), as for an elastic solid \'-"Iuauv, 

correct horizontal stress to would be that which 
reverses the horizontal strain and 
re-saturation. if that is zero will the zero lateral strain 
test the correct value of in situ horizontal stress. 

4 CONCLUSION 

Measurement of horizontal effective stress remains one of 
the most difficult 

low it 
the in situ stress state by 

or by out undrained 
pore pressure measurement. 

some idea of 
the suctions in the 
-comr)re~;SIOm with 

U",,,,,,,,,,,. it must be concluded for overconsolidated free-
of the hori-

zontal stress from a "zero lateral strain" test. In 
of test can a measure 

since the measured in this test is a of 
Poisson's ratio 5), and , .... ,>cn"f'tn1" 

gree of overconsolidation and the true in situ value of 
must a value less than 1. as an indi­
cator of the in situ value of in over consolidated soils, 
the test is worthless. 
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Colebrand's range of precision instruments the Multi Cell and 
Half Cell Surveyors, Resistivity Logger and Logging Cover Meter, 

all make the collection of corrosion data a quick and 
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process, 
What is more each instrument comes complete with its own unique 

data logger, 
Please give us a call and we'll help you pinpoint your 

corrosion problems, 
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