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M%%'/WQL&? : Preconsolidation Pressure Mechanisms
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Cashs (1987)

¢

Mesee

The mechanism(s) responsible for causing the observed
preconsolidation pressure of horizontal clay deposits can have
several practical implications, as summarized in Table 2- l”
Mechanical one-dlmen31onal loading-unloadlng typlcally leads to
a uniform amount of precompression (constant ¢ p—d 'vo) and Kg
conditions, although Ko, at a given OCR depends on whether or not
d'yo has been increased or decreased to its present value.
Desiccation due to drying, freeze-thaw cycles, etc. will usually
produce scattered, often dlfficult to define values of ¢ p and
the in 31tu stresses may deviate’ from Ko conditions, e.g.
isotropic stresses from evaporative drying. The generation of a
preconsolidation pressure due to aging, defined as long term
one~dimensional drained creep (=;secondary compression),; is
certainly well aocumented in the laboratory (Leonards and
Altschaeffl, 1964) and is supported by case histories (Bjerrum,
1967). It should result in a constant OCR, but whether or not

Ko.remains constant during secondary compression is in-dispute

L—————»(see—See%éen—QTSQ.. Finally, it is now generally accepted that

various physio-chemical phenomena can cause an increase in q'p,

partlcularly natural cementation due to carbonates, 3111ca, ion

‘exchange, etc. The resultant o'y profile 'is. likely to\“g,h
variable, as illustrated _1nr a depos:.t of James Bay

marine clay. Although the in situ Ky may remain constant during
development of a’p, the yield stress for horizontal loading
would presumably_increase due to cementation. It should be
noted that cementation can be significant in deposits ranging
from heavily overconsolidated'clay shales (McGowen and Ladd,
1982) to the brittle quick clays of Canada.

The fact that the various mechanisms described in Table 2=1
.can lead to substantially different o¢'p profiles greatly
complicates interpretation of scattered o'p data from laboratory
tests. That is, it is often difficult to differentiate between

scatter due to the effects of sample disturbance on the

7\( IL}om Ladd, CL. [/?Jb) "Overview of Clay /)’(/mwar_' mir7r-

SPQCm/ -S(Immer COU/‘S@ /.603 . .
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"measured"” c'p and that due to true spatial variability. When .
faced with significant scatter (and if the deposit doesn't have
shells, sand lenses, etc.), it is often very helpful to analyze-
resulté from in situ tests such as the field vane, Dutch cone or
piezo-cone, since variations in the derived undrained shear
strength (cy) or penetration pore pressure should reflect
similar changes in o'p. ( Alse—sece—Professor—Baeccherls—tecture
on_us¢ngﬁstat4stiea&—teehanues—te—sepa;ate—-ﬁe&eeﬂ—ffem—sp&ttai
variability) .

2.3 ONE—DIMENSIONAL COMPRESSION

for idealized behavior, where one observes' _
(1) A constant virgin compression index, Co = —Ae/Alog o'yl
(2) The slope of swelling curve (Cg) increases with inéreasing
OCR, but is indepéndent of the maximum past stress;
(3) The recompression index. (Cy), which bisects the unload-
- reload hysteréis loop, follows the same trend as Cg.

Although 51mplified, the above. behav1or is reasonably
representative of clays of moderate sensitivity and plast1c1ty,
i.e. not "highly structured“ Many soil models, such as the
Modified Cam-Clay, further assume linear elastic behavior for
overconsolidated clay such that Cg = Cp = constant (i.e.
independent of OCR and without a hystersié loop) .

Computation of the final consolidation strain (ecf) for
loading from point 0 = ¢'yo to point B = o'yg, which exceeds the
precohsolidation'pressure o'p at point A, is given by:

C f o! : C

. o )
. _  Ae _ X ] c vE
€ o = = log o+ log — (2-1)
cf l+eO (1+eo) °Go (1+eo) op
= RR L =CR. .

' ook Thi A do o
2.3.1 Ideallzed Behavio Jcc ’%m on. ,D""o?C 'S andou’”
Flgur 1llustrates the 1-D compression characterlstlcs :
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Adapted from Jamiolkowski, Ladd, Germaine & Lancellota (1985) 11th ICSMFE, San Francisco
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