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SYNOPSIS
In triaxlal testing, the ratio of change In pore pressure to change in cell pressure has 

been defined as the Pore Pressure Parameter B, and it can be shown that for many conditions 
this parameter is essentially equal to unity if the soil is fully saturated. Unfortunately, 
however, there are some cases where fully saturated soils can give B-values which are signif
icantly less than unity. This is especially true for soils at high consolidation pressures, 
for stiff soils such as Ottawa sand and soil cement, and for some compacted clays which exhibit 
a stiff structure leading to a pseudo preconsolidation effect when loaded by small stress in
crements .

This paper describes both theoretical and experimental studies which were made to explain 
why low B-values are obtained in some situations even though the soil is fully saturated. The 
variation of B-values during the undrained shear stage of a triaxlal test is also discussed.

INTRODUCTION
In many laboratory Investigations it is 

often necessary to saturate the samples. A 
common laboratory method of checking whether 
a triaxlal test specimen is fully saturated 
is to measure the pore pressure response to a 
small change in the cell pressure. This is 
usually accomplished by applying a back pres
sure to the drainage line while simultaneous
ly keeping the cell pressure sufficiently 
high so that the desired effective stress is 
maintained. Lowe and Johnson (I960) present
ed the following theoretical equation for 
computing the amount of required pore water 
pressure necessary to change the degree of 
saturation of a sample to any desired value 
while maintaining the total volume and dry 
density of the sample constant:

(Sr - Sr>1)(l - H)

1 - S_(l - H)
( 1 )

where u4 Is the initial pore pressure, us
ually atmospheric pressure (abso
lutely) .

i8 is the required pore pressure
(above uj) to reach a degree of 
saturation Sr.

3r j is the initial degree of satura- 
' tion corresponding to pore water 

pressure u^.

>r is the final degree of saturation.

i is Henry's coefficient of solubil
ity, a unltless ratio of the vol
ume of air that can be dissolved 
in a unit volume of water. At

room temperature it is approximately 0.02.
Substitution of uj ■ 111.7 pal, Sp - 1.0, 

and H ■ 0.02 leads to an expression for the 
gage pore pressure required to reach 100i sat
uration from initial atmospheric pressure con
ditions :

u100 “ 720(1 - psi ( 2)

Knowing the initial degree of saturation 
and pore pressure, it is a straight forward 
calculation to determine the magnitude of 
pore pressure required to saturate the sample. 
However, sometimes these quantities, especial
ly the initial degree of saturation, are not 
very accurately known. Also, sometimes, un
less special precautions are taken, air from 
the triaxlal chamber can diffuse through the 
membrane and come out of solution in the sam
ple. Therefore, for these and other reasons, 
it is usually desirable to have a simple, 
convenient and Independent method of checking 
that the samples are Indeed saturated when 
they are intended to be saturated.

In triaxlal testing, the most convenient 
method of checking whether or not the speci
men Is saturated is to measure the pore pres
sure response of an undrained sample result
ing from a small change in cell pressure.
The ratio of change in pore pressure, Au, to 
change In cell pressure, Aao, is called the 
pore pressure parameter B (Skempton, 195*1).
It is a function of the relative compress
ibilities of the soil structure and pore 
fluid as shown by the following theoretical 
equation presented by Skempton and Bishop 
(195*0, Bishop and Henkel (1962), etc.
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B - --  = -------  (3)
Ao3 1 + nC

Au 1

where n Is the porosity of the soil sample.

C Is compressibility of the pore 
fluid, (length)2 (force)-1.

Cd Is the compressibility of the soil 
structure, (length)^ (force)-!.

The derivation of this equation omits the 
compressibility of the soil grains as being 
too small to be significant.

For a fully saturated soil, the com
pressibility of water Is approximately *1.75 
x 10-5 cm2 per kg. Values of Cd for differ
ent soils are typically about two orders of 
magnitude greater than Cu. Thus, for many 
situations, the theoretical value of B com
puted from Eq. 3 for a saturated soil will be 
very close to unity; so close,In fact, that 
the deviation from unity could probably not 
be detected by normal experimental tech
niques .

However, because air is extremely com
pressible compared to water, the presence of 
only a very small quantity of air In the pore 
fluid will result In a very mucn preater pore 
fluid compressibility and a b-value consider
ably lower than unity. Thus, a simple B-val
ue test In which the cell pressure Is In
creased a small amount and the chanp-e In pore 
pressure Is measured, provides a convenient 
routine method to check that the test speci
men Is fully saturated.

Unfortunately, however, there are some 
Instances In which the soil structure is so 
stiff that, even If the sample Is fully satur
ated, the measured pore pressure response 
will Indicate B-values sufficiently lower 
than unity to be alarming.

One example of low B-values associated 
with fully saturated soils has been reported 
by Wlssa and Ladd (196b). They studied the 
shear strength of cement stabilized clayey 
silt by means of consolidated undrained trl- 
axlal compression tests using, effective 
consolidation pressures as high as 55 kp, per 
sq cm. To insure saturation, the samples 
were subjected to back pressures on the 
drainage line as high as 10 kg per sq cm. At 
low effective consolidation pressures below 
about 6 kg/su nm, the measured B-values 
ranged from 0.90 to 0.99 with an average val
ue of 0.95, whereas at the higher consolida
tion pressures up to 55 kg per sq cm,the 
measured B-values ranged from 0.55 to 0.90 
with an average value of 0.76

However, the samples were known to be 
saturated because the same B-value was ob
tained for a wide range of back pressures.
Had there been free air in the voids of the 
sample, It would have steadily compressed and 
dissolved under an Increasing back pressure. 
This would have caused the B-value to be 
higher for high back pressure than for low 
back pressure, but this was not observed. It 
would appear that the combination of the ce

ment additive and the high consolidation pres
sures produced a much stiffer soil structure 
than normally encountered, and this resulted 
in the low observed B-values.

In addition to this example, the writers 
have also observed cases where low B-values 
were obtained from fully saturated samples, 
both with saturated sands and with compacted 
clays at high consolidation pressures. In 
order to get a better understanding of this 
problem, some special tests were performed to 
determine how the compressibility factor, Cd, 
varies with different situations, and to ob
tain a better understanding of the pore pres
sure parameter B as an Indicator of soil 
saturation.

COMPRESSIBILITY AND B-VALUES FOR SAND
Two soils were tested for this study.

One soil was a fine.to medium-grained uni
formly graded sand from the Sacramento River. 
The soil was washed and screened so that all 
particles were between the No. 50 and No. 100 
sieves (0.297 to 0.1^9 mm). They were compos
ed mainly of quartz and feldspar minerals, and 
were subanrular to anpular In shape. The 
other soil was the well-known Ottawa standard 
sand, well-rounded quartz particles with 
sizes between the Mo. 20 and !lo. 30 sieves 
(0.8^ to 0.59 mm).

The volume chances measured from an Iso
tropic consolidation test on a sample of each 
of these sands Is shown on rlr. 1. Although

Ef f e ct iv e  Conf in ing  Pr e ssu r e , 0 - 3 , . -  k g / cm 2

Fig. 1 Isotropic Consolidation of Two Dense 
Sands

both sands were compacted to an Initially 
dense state, significant volume changes
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developed as a result of the Increased effec
tive confining pressure, with the Sacramento 
River Band compressing more than the Ottawa 
sand. As would be expected, similar tests 
showed that loose sands compressed more than 
dense sands.

The slope of the consolidation curves at 
any point is the compressibility, Cd. Values 
of compressibility of these sands are shown 
on Fig. 2. For comparison, the compressibil
ity for Sacramento Hiver sand at other densi
ties is also shown.

•  1
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r e  ¡ = 0 .8 7 , Dr «  3 8 %

/  f  e j  = 0 .7 0 ., Dr a  6 0 %

1 J  r 6 i : ° * 1' »DrR5 70o/ #

■ 1—
--------------------------------

\

- \

u
I

--------------------------------

0 .6 1; Dr «  1 0 0%

=---------------------------- W ater

: cw =4.7

^  Otte 

e,

5  « io " 5

wo Sond

= 0  4 9  , Dr «  1 0 0%

oins
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Fig. 2 Compressibility of Two Sands

Also shown for comparison is the com
pressibility value of water, as well as the 
range of values for typical soil forming min
erals given by Skempton and Bishop (195^) .
It can readily be seen that the compressibil
ity of these minerals is insignificantly 
small. However, the compressibility of water 
is not extremely small compared to the com
pressibility of dense Ottawa sand at high ef
fective confining pressures.

To check the agreement between Eq. 3 and 
the measured B-values for a saturated, fairly 
compressible soil for computing the B-value, 
it is instructive to consider the following 
example for Sacramento River sand at about 75 
percent relative density, Dr, and lsotropical- 
ly consolidated to an effective confining 
pressure of 3 kg per sq cm. At this relative 
density, e = O.698, n = 0.1(12 and, from Kip.
2, Cd « 14 x 10-^ cm2/kg. Substitution of 
these data into Eq. 1 gives B = 0.986.

Under most routine test condition^ this 
value would be considered to be sufficiently 
close to unity to indicate complete satura
tion. The results of such a B-value test on 
a sample of Sacramento River sand consolidat
ed to the above-mentioned density and confin
ing pressure condition is presented on Fig. 3.

PARAM ETER B

Ce ll  Pr e ssu r e , ( r s - k g / c m 2

FI?:. 3 Results of B-Value Tests on Two 
Saturated Sands

This sample was prepared by boiling the sand 
under a vacuum, and then transferring the sand 
completely under water Into a water-filled 
forming Jacket. The sample was, therefore, 
completely saturated when It was formed. 
Furthermore, a back pressure of 1 kg per sq 
cm was applied during the consolidation stage 
to further insure that saturation was main
tained. The cell pressure was Increased in a 
series of steps from an Initial value of 4 to 
a maximum value of 107 kg/cm2, and the result
ing pore pressure was measured after each 
step. The data form a straight line plot of 
pore pressure vs cell pressure, which further 
Indicates that the sample was completely satu
rated. The slope of this line defines the B- 
value equal to 0.985. This Is remarkably 
close to the theoretical value of 0.986 com
puted by Eq. 3.

As Indicated on Fig. 2, the compressibil
ity of Ottawa sand Is much lower than the 
compressibility of Sacramento River sand and, 
furthermore, the compressibility decreases 
with increasing consolidation pressure. The 
results of a similar theoretical and experi
mental Investigation for dense Ottawa sand, 
isotroplcally consolidated to an effective 
stress of *10 kg per sq cm, are also illustrated 
on Fig. 3. In this case,the measured B-value 
was only 0.860, which was considerably less 
than the approximate value of unity conven
tionally associated with saturated soil. How
ever, this experimental value agrees reason
ably well with the computed theoretical value 
of 0.892. Thus, these tests illustrate that 
the simple rule of thumb of assuming that B
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must be unity for a saturated soil Is not 
necessarily always correct, and B-values con
siderably less than unity nay be expected If 
the soil structure Is particularly stiff.

COMPRESSIBILITY AND B-VALUES FOR COMPACTED 
CLAY

Another example In which low B-values 
were obtained from saturated samples was ob
served during an Investigation of the shear 
strength of compacted clays at high confining 
pressures. The clays were compacted wet of 
optimum to about 95 percent of the standard 
Proctor density. The Initial degree of satu
ration was about 93 percent. It was essen
tial for the test program that the samples be 
fully saturated prior to testing. Calcula
tions basjed on Eq. 2 Indicated that a back 
pressure of 60 p3l would be sufficient to In
sure full saturation. This was verified with 
tests on samples consolidated to low effec
tive confining pressures. Samples tested us
ing back pressures of 60 psl were found to 
have measured B-values sufficiently close to 
unity to Indicate that they had been complete
ly saturated. However, as the consolidation 
pressure increased, the measured B-values de
creased and became as low as 0.85 for consol
idation pressures of 1000 psi. This trend 
was verified on a large number of samples In 
spite of extensive precautions and other in
dications that the samples were fully satu
rated.

In all test3, the specimens were com
pletely immersed In mercury to prevent any 
air from diffusing from the trlaxlal cell 
through the membrane and Into the sample. In 
some cases, the back pressure was Increased 
to as high as 2*10 psi, which was four times 
the amount required for saturation by Eq. 2 ,  

and yet, the same B-value was obtained for 
the higher back pressure as for the low back 
pressure cases. In many tests, a B-value was 
determined at low consolidation pressures, 
and at several Intermediate pressures up to 
the final consolidation condition. In all 
cases, the measured B-values steadily de
creased from values In excess of 0.95 at low 
pressures to values as low as 0.85 at high 
pressures.

Some special consolidation tests were 
performed on saturated samples to investigate 
the experimental and theoretical variation of 
B with increasing consolidation pressure. The 
volume changes which developed for different 
consolidation pressures for an Isotropic 
stress consolidation test are shown on Fig. 
4(a). Fairly large stress increments were 
used for this test which Is typical of the 
loading procedure in most consolidation test
ing.

The slope of the consolidation curye at 
any point is the structural compressibility, 
Cd, for that particular stress level. A plot 
showing values of Cd from this test is shown 
on Fig. 5. Using these values of Cd from the 
large stress Increment test, values of B were 
computed for different consolidation stress 
levels and are shown on Fig. 6(a). Also 
shown on Fig, 6(a) are the measured B-values 
obtained from supposedly saturated samples of 
the compacted clay consolidated to different 
effective confining pressures. It is seen

200 400 600 800 1000 

Ef f e ct iv e  Con f in ing  P r e ssu r e , o - -P s i

1200

E f f e c t i v e  C o n f i n i n g  P r e s s u r e , ,-Pü

Fig. It I s o t r o p i c  C o n s o l i d a t i o n  o f  C o m D a c t e d  

C l a y

that the theoretical b-values computed from 
the large stress Increment ratio consolidation 
test data are much greater than the actual 
measured values. At 1000 psl consolidation 
pressure, the theoretical B-value was 0.97, 
whereas the measured B-value was only 0.86. 
This discrepancy was too large to ascribe to 
normal experimental errors, and another ex
planation was required.

The data shown on Fig. 4(a), which was 
used to compute the above-described theoreti
cal B-values, was obtained from a consolida
tion test performed In the usual manner by 
using loading with large stress increments. 
However, the changes in effective stress which 
occur during a B-value test on a saturated 
sample must be very small even If large cell 
pressure increments are used.

Leonards and his collaborators (1959, 
1961, 196*4) have shown that the shape of the 
consolidation curve for clay soil can be 
greatly effected by the load increment ratio 
that is used for the test. If very small load 
increment ratios are used, the samples appear 
to be initially much less compressible than if 
large load Increments are employed. Finally, 
however, as the load is increased by small 
increments, the consolidation curve steepens
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E f f e c t i v e  C o n f in in g  P r e s s u r e ,  ps>

1.00
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(a) I I
Kao lin it e , S t a t ic  Com pact ion

E f f e c t i v e  C o n f i n in g  P r e s s u r e ,  <7 ./.“ ^ * '

Fig. 5 Compressibility of Sand and Clay

and eventually coincides with the larpe load 
increment curve. This behavior, under small 
load increments, leads to an apparent or 
pseudo preconsolidation effect. Similar ef
fects have also been reported by Raymond 
(1966), BJerrum (1967), and Brezezinski 
(1968), when soil was allowed to consolidate 
for a long time at one static effective 
stress, and this appears to be a common be
havior of many clay soils.

Therefore, because clay soils are less 
compressible when loaded in small increments 
than when loaded by large increments, and be
cause a B-value test Involves only a very 
small change in effective stress, it follows 
that the appropriate value of Cd should be a 
value obtained from a small load Increment 
consolidation test. The results of such a 
test are also presented on Fig. 4. The sam
ple was saturated by means of back pressure 
and consolidated to equilibrium under a nomi
nal effective confining pressure of 150 psl. 
At this time the confining pressure was in
creased by a very small amount. The drainage 
line was kept open to a sensitive burrette, 
and the amount of pore water which was ex
pelled under this small load Increase was ob
served. When equilibrium had been reached, a 
second small stress Increment was applied and 
the corresponding volume changes noted as be
fore. This process was repeated several 
times until sufficient data had been obtained 
to define the shape of the consolidation

Kip;. 6 Theoretical and Measured B-Values for 
Compacted Clay

curve under small load Increments. A large 
stress Increment was then applied and the sam
ple allowed to consolidate to the new and con
siderably higher effective stress condition. 
After reaching equilibrium, the small stress 
increment process was again repeated.

The consolidation data for the small 
stress Increment test is also shown on Fig. 
4(a), superimposed on the large stress incre
ment consolidation curve. An enlarged detail 
of one set of small stress Increment data is 
shown on Fig. 4(b). It Is seen that this clay 
soil behaves similarly to the behavior de
scribed by Leonards and others. Under the 
initial, very small stress Increments, the slope 
of the consolidation curve is much flatter 
than obtained from the large stress increment 
curve. However, even under small stress in
crements, the consolidation curve eventually 
steepens and Joins with the large stress In
crement curve.

The tangent to the small stress Increment 
curve at tne beginning of each set of data was 
used to define a more appropriate value of Cd 
for use In Eq. 3 to compute a theoretical B- 
value. Values of Cd computed for both the 
small and large stress Increment tests are 
also shown on Fig. 5. The compressibility of 
compacted clay under small stress increments 
is not only much less than under large stress 
Increments, but at high confining pressure^
It is even less compressible than water.

235



LEE. M O RRISO N  an d  HALEY

In fact, It is only about one order of magni
tude more compressible than the soil grains 
themselves. In view of these data, It is not 
surprising that the measured B-values were 
found to be very low at high confining pres
sures, even though the soil was known to be 
saturated.

Theoretical values of B computed from 
Eq. 3 using Cd data obtained from the small 
stress Increment data on Fig. 4 are shown on 
Fig. 6(a) where they are compared with the 
measured B-values. In this case, the agree
ment between the theoretical and measured 
values is very good.

The data presented on Figs. 4, 5 and 
6(a) were obtained from samples of Kaolonite 
compacted wet of optimum by a static compac
tion method. Seed, Mitchell and Chan (I960) 
have shown that thi:= type of compaction often 
leads to a flocculated soil structure, where
as kneading compaction to the same density 
and water content will produce a dispersed 
soil structure. They also showed that com
pressibility and other physical properties 
were greatly affected by the type of compac
tion used. In another study, Lee and Haley 
(1968) observed these same phenomena for the 
clay described herein.

The above-described special B-value tests 
were repeated on samples of the same clay pre
pared by kneading compaction. A summary of 
the measured and theoretical B-values for 
this clay are shown on Fig. 6(b). In this 
case,the sample prepared by kneadinp compac
tion was saturated and consolidated under an 
effective confining pressure of only 40 psl as 
compared to the consolidation pressure of 150 
psl used for the statically compacted sample. 
However, as shown on Fig. 6(b), the same gen
eral behavior was observed in both cases. The 
theoretical B-values computed from large 
stress Increment ratio consolidation tests 
were much too high. But, when the small 
stress Increment test data was used, the the
oretical and measured B-values were in toler
able agreement.

PORE PRESSURES DURING A SHEAR TEST
Skempton's (1954) well-known pore pres

sure parameter equation may be written as 
follows:

Au ■ B^AOj + A(Ao 1 - A D j)] (4a)

Au ■ BAOj + X(Ao^ - Ao^) (4b)

where J  ■ AB, and I 1 A if B * 1.0, (4c)

Eq. 4 is a convenient expression of the pore 
pressure response to changes in principal 
stresses, and In the above form, it is espe
cially suited for use in interpreting data 
from the triaxlal compression test. The pa
rameters A or I relate changes in pore pres
sure to changes in devlator or shear stress. 
However, as shown by the above equations, it 
is Important to know the value of the param
eter B as well as the parameters A or I for a 
complete interpretation of the test data. As 
shown on Fig. 6, the simple rule of thumb 
that B as 1.0 for all saturated soil may lead 
to significant errors In some cases.

In previous paragraphs It was shown that, 
even for fully saturated soils, B-values sig
nificantly les3 than unity could be expected 
because of a stiff structure. For clays this 
stiff structure could be the result of a 
pseudo preconsolidation effect developed by 
consolidating for a long time at one effec
tive confining pressure as illustrated by 
Leonards, et al. Leonards has further shown 
that this pseudo-stiff structure was destroy
ed after a certain amount of stress increments 
had been applied. Therefore, the question a- 
rose as to whether or not the shearing 
strains produced by a triaxlal compression 
test to failure would destroy this pseudo
stiff structure and lead to higher b-values 
throughout the shearing stage of an undrained 
test than those measured under static consol
idation conditions before the shearing stage 
commenced.

To investigate this possibility, a spe
cial lsotroplcally consolidated undrained 
triaxlal compression test was performed on a 
sample of the Kaollnite statically compacted 
to approximately the same water content and 
density as the previously described samples. 
The specimen was saturated using 70 psl back 
pressure and lsotroplcally consolidated to a 
nominal effective stress of only 20 psl. At 
this stage, the measured B-value was 0.99.
The sample was then further consolidated in 
increments at higher effective confining 
pressures, and the B-values were measured at 
the end of each Increment. It was found that 
the B-values decreased steadily with increas
ing consolidation pressure In the same manner 
as shown on FI p . 6. At the final consolida
tion pressure of 1000 psl, the measured B- 
value was only 0.90.

The sample was then axially loaded un- 
dralned to beyond the failure condition at a 
controlled rate of strain of 0.05 percent 
per minute. At several Intervals during the 
shearing stage of the test, a B-value was 
measured. During these B-value tests, the 
axial strain was stopped, but the axial load 
was not intentionally reduced. However, 
there was a small reduction due to creep re
laxation, which was quickly recovered when 
the loadlnp; recommenced, but this appeared to 
have no significant influence on the behavior 
of the sample.

The results of these B-value tests at 
various axial strains are illustrated on Fig. 
7. On the very enlarged scale of Fig. 7, the 
B-value data points show somewhat more scat
ter than desirable. Some of the scatter is 
probably due to small pore pressure changes 
which occur as a result of creep relaxation 
of the axial stress during the time Interval 
in which the B-value measurements were being 
taken. It is noted that during all stages of 
the test, the B-values remained approximately 
the same as at the start of the test.

In addition to this special test, B-val
ues were measured on a number of other speci
mens after failure and before the axial load 
had been removed. In all cases, the B-values 
measured after failure were much lower than 
unity, and were approximately the same as ob
served immediately after consolidation and 
before the axial loading stage commenced.
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A x io l  S t r o m  -  p e rc e n t

Fig. 7 B-Values Measured at Various Stages 
During Loading of an Undralned 
Triaxial Test

Therefore, in spite of the scatter shown on 
Fig. 7, it is felt that the data do indicate 
a definite trend and serve to demonstrate 
that for these conditions, the B parameter 
never attains a high value close to unity at 
any strain during the axial loading stage of 
the test. Therefore, B-values measured at 
the end of the isotropic consolidation stage 
should be appropriate to other subsequent 
conditions of loading during the undralned 
test, for example, at failure.

CONCLUSIONS
Several examples have been cited where 

the B-values of saturated soils are consider
ably less than unity. These examples have 
been obtained from direct measurements and 
confirmed by theoretical calculations based 
on Eq. 2. Therefore, the common rule of 
thumb that B w 1.0 for all saturated soil may 
be erroneous and misleading in some situa
tions .

The principal factor contributing to a 
low B-value Is a stiff soil structure repre
sented by a low value of compressibility. The 
compressibility of all soils decreases with 
increasing confining pressure. Some stiff 
soils such as Ottawa sand and soil cement 
have very low compressibilities at all con
fining pressures. Clay soils represent a 
special case that sometimes may be misleading. 
When consolidated using large stress Incre
ments, the compressibility appears to be rel
atively high. However, when loaded by means

of very -T̂ all stress Increments, the clay soli 
can be very stiff and exhibit very low com
pressibility values, which for moderately high 
confining pressures, may be less than the com
pressibility of water.

A comparison of the compressibility val
ues of compacted clay and two types of sand Is 
presented on Fig. 5, which illustrates the 
large stiffening effect caused by loading the 
compacted clay samples with small stress In
crements. Because the changes in effective 
stress are very small during a B-value test,
It follows that the appropriate soil compress
ibility associated with the B-value measure
ment Is the one corresponding to the small 
stress Increments. Using these compressibil
ity data, theoretical B-values were computed 
which were considerably lower than normally 
associated with saturated soil, but which, 
nevertheless, agreed with the values which were 
actually measured.

Measured B-values at different stages of 
axial loading Indicate that the B-value mea
sured at the end of consolidation is appro
priate for any subsequent undralned loading 
condition.

It is therefore concluded that one must 
exercise caution in using the results of a 
B-value test to determine whether or not a 
soil sample is saturated. Since a low B-value 
may not necessarily Indicate a non-saturated 
condition, it is recommended that one or more 
Independent checks should also be used. One 
such check is to use a back pressure in ex
cess of that predicted by Eq. 2. Another 
check is to use the procedure followed by 
Wlssa and Ladd (1965) of measuring the B-value 
using several successively higher back pres
sures. A measured B-value which is Indepen
dent of back pressure indicates 100 percent 
saturation.
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