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the traditional pore pressure coefficients Ay
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» Fig.2 - Comparison between obsepved and
1 differently calculated values for
-l d3 = 14 kg/cm
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| '1 in varying measures depending en soil proper
Ihs ties and stress levels, it is felt that the
R concept of the procedure and its handy com-
putational application is sufficiently docu-
ail i o8 N mented through the single example presented,
i | A " - based on a very meticulous test program.
I 2 i_ 4 5

3 2
\ =07 (kgrem)
Fig.2- Comparison between observed and
differently caleulated values for
| 3 = 6 kg/cm?

: These straight-lines show that any computa-
: 1 tion based on a linearization of the funetion
= £ (0, 01 - &"3) only gives reliable
i values when the parameters for computation
of the pressure ccefficients A and B are very
g close to the values one wishes ta calculate;
‘ they show therefore that the heavy responsi-
bility of obtaining a reliable result lies
on the choice of appropriate values for the
determination of A and B, as menticned in
the State-of-the-Art FReport under discussion.

The same procedure was carried out For o=
g 14 kg/em®, as indicated in-Fig. 3.

A Although this method has been under general
use among us, and the conclusions above

| exemplified have been repeatedly confirmed
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defined by the three above variables. The
statistical analysis was developed through a
computer program, according to the following
steps: given several powers of the inde-
pendent variables ({3 and (/7-#3) and their
combined products, the program made a re-
gearch on which of them was the most sig-
nificant one, established a first best
fitting function on this single variable,
and analysed its statistical significance;
if it proved valid, the research continued
in the next step, adding each time the next
significant value. Thus, the final equation
has the form:

A= a + bOy + CTy -4 + d(ﬁ?;m?i -7 s
! Eg + £ -ﬂ;)z + g{ﬂzl (7 - ﬁg]E +

2 - 2z = 2
n(d° (fy -7 + 11:.-?31 w7y 03 + .een

in which the coefficients a, b, ¢... may be
zera, or not.

The research starts with two terms (power
function of the most significant wvariable),
and, at every step, a new term is added, the
. most significant one. The research finishes
when, from an engineering point of view, the
benefit introduced by the addition of a new
term is no longer sipnifieant.
Fig. 1 shows thell=z £{dJ,, ﬁi -{) beet
" fitting surface determiged, whidh is found
to be curved in both coordinates ﬂa and

0y = Y3

It should be mentioned that, when a surface
ig established, the values for a hydrostatie
pressure (f] = §3) would be given by the
trace of the general surface of 4= F(03,

@y - #3) on the plane of. ¢y - (3 = 0, that
is, a curve of AL = f£(f3), HowWwever, the sta-
tistical analysg¢s seems to indicate that a
direct regression on pairs of values of the
chamber pressure { on the samples, prior to
the application of any deviator stress
{f; - 03), does not necessarily belong to the
game universe as the surface function of
M= Fldq, 07 - T3), as may_be visualized in
Fig. 1b. This means that the pore pressure
induced by a hydrostatic pressure on a soil
sample does not neceesarily follew the same
law as that of the pore pressure induced by
a deviator stress - which seems to agree
with Markus Reiner's considerations about
the elasticity theories, on which the pore
pressure coefficients are generally based,
and about the elastic dilatancy of materials
that are constituted by particles.

With a view to establishing the merits of
theprocedure on the basis of unquestionable
experimental data, the exemplifying computa
tions were carried out using the data publish
ed in the "First Progress Report on Investi-
gation of Stress — Deformation and Strength
Characteristics of Compacted Clays", by Ca-
sagrande, A, and Hirschfeld, R.C., Soil
Hechanics Series n%? 61, 1960, for the {11,
g12, Q13, Q14, and T16 tests (table IV and
Figs. 28, 29, 30, 31 and 33 loc.cit.), with
about the same degree of saturatisn (around
76%). The values of the_confining pressure
vary from 4 to 14 kg/cm“.
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Figs. 2 and 3 show comparisons between the
UbSEP?Eg values during the tests with iy =

6 kg/cm? (Fig.2) and 03= 1% kg/cm? (Fig.3)
and the values calculated according to the
statistically best-fitting surface - eguation
of Fig.1. As may be chcerved, even the highest
error, corresponding to Fip. 2, is rather
small, even when the esquation was established
for a relatively large range of the confining
pressure values (4 to 1% kg/cmZ).

With the observed values of i. for ﬂ;= 4 and
10 kg/cmZ, and with §f - ¥3 = 2 and 3 kg/cmi,
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Upon a suggestion of Prof. Viector F. B. de
Mello, consistent with the concept summa-
rized in his remarkable State-of-the-Art
Report, and in accordance with a practice
employed long since on several earthwork
projecte on which he is the Soil Mechanics
Consultant for Promop Engenharia, we have
had some opportunities of establishing for
practical use general Pover functions of
L= f(ﬂ;. .ﬂ"i‘- ﬂ;}_ LR e

In each cagse, Eéué’rnl tests with different

"

values of (fj were carried out, and the indi

vidual groufs of values of (2, ﬂi-ﬂ"a. u}
were statiskically analysed, in order to -

obtain the best fitting ﬂurfm:_:e in the space




