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A brief extract illustrating that Ko is a function of stress history.

waling slab was then cast on the exposed clay
surface, Excavation then took place beneath
the waling slaeb 4o the =16 m level leaving &
berm around the perimeter of the excevation to
stabilize the toe of the wall., After the base-
ment slab was cast over the cemtral area, the

perimeter berm was removed in short lengths with

the bagement slab being completed rapidly &long
each length,

Figure 7 shows the observed movements of the
wall at one section. Following casting of the
waling slab, the wall rotated about this level,
It can be seen that quite large movements ocour—
red during removal of the perimeter berm and
that the movements continued during the two
weeks preceding completing the slab at the —16m
level, It is evident that the weight of a berm
can be very effective in controlling the soften—
ing and hence the movements and stability of the
toe of a wall embedded in clay.
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3, HORIZONTAL BARTH PRESSURE AT REST

It is usually accepted that the vertical
gtress in an undisturbed soil deposit may be
deduced from self-weight alone. Pore pressure
variation with depth can be measured directly
so that the variation of vertical effective
stress with depth can be evaluated. In order
10 make predictions of ground movemeni and
earth pressure around excevations the initial
in-situ horizontal stresses must &lso be evalu~
ated. In the pest this has always been done by
indirect metheds.

The commonest method is ‘o measure the suc—
tion p of undisturbed samples usually by de-
termining the ewelling pressure in the triaxial
machine or ocedcmeter. The coefficient of earth
pressure at rest X, is then caloculated from the

expression:? ar Pk/o'v _ As
x - = -m:nam
© BT; - As
wherse AB ig the pore pressure ocefficient

u/A(O.I ~ 0.} corresponding to the
removal of tﬁe deviator stress when
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01 = 02) 03.
Both Skempton (1961) and Bishop et al (1965)
assumed A_ = 0.3 and give values of K, at vari-

ous depthS in London Clay at Bradwell and Ash-
ford Common respectively,

Frequently the values of K, for London Clay
given by Skempton and Bishop et al are used as
a basis for caloulations on other sites, Indeed
there is & danger that the deposit may come to
be regarded as having & fairly umique diatribu-
tion of K, with depth. Such an assumption can
give rise to very significant errors unless
acoount is taken of the influence of siress his-
tory due to such factors as growndwater lowering
or the presence of alluvium overlying the sur—
face of the clay.

Pigure 8 is a diagramatic representation of
the relationship between the vertical effective
stress ofy and the horizontal effective siress
o', acting on a layer of clay:

(a) during initial deposition of the overlying
sediments (path OA) when K, is assumed
equal to 0.55;

{b) during subsequent erosion of the overlying
sediments (path AB) when O, becomes larger
than O%; and

(c) during a further phase vwhen O% is increas—
ed by some cause (path BC),
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Tt will be noted that the re-loading path
BC is much steeper than the urloading path AB
at B, It is very probable that initially dur—
ing the re-loading cycle the olay behaves
elastically such that:

A ofy o
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where ¥ 1is Poisson®s retio for the soil
skeleton, .



1972) has deduced that W for London Clay
::02;1910 about 0.15 givingAG'h/AO'v- 0.18-
of course, as the point C approaches the virgin
consolidation line OA the re=loading path will
+tually merge with OA, At high overconsoli~

:::gm ratios reload ourves BC, B'C? etc will be

parallel °

The idealised curves shown in Fig 8 may be
used to study the influence of re—loading on
the in-situ effective stresses within a heavily
overwnsolidated clay stratum. The full lines
in Fig 9(a) show the distributions with depth
of the effective horizontal and vertical effeo-
tive stresses in a clay layer which has had 170
m of overlying sediment removed. The water
table is at the surface and the pore pressures
are hydrostatic with depth., Figure 9(b) shows
the corresponding distribution of Ky with depth.
Tt should be noted that in the top four meires
the clay is in a state of passive failure with
X assumed equal 1o 3.5.

The chain dotted lines in Fig 9 represent
¢he stress conditions oorr%sponding to an effec—
tive surcharge of 100 kN/m applied to the sur—
face and 8llowed to come to equilibrium. This
might correspond to the deposition of & surfi=-
cial layer of gravel or alluvium - & situation
which is quite usual in London. It will be seen
that whereas O, increases by 100 kN/m® wniform-
1y with depth the corresponding increase in Oy
js only 18 kN/m2, except very near the surface
where the soil lies on the virgin consolidation
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line OA in Fig 8. It can be seen from Fig 9(b)
that the corresponding values of K, have been
reduced dramatically.

Another common situation in the London area
is that pumping from the underlying chalk has
reduced the pore water pressures in the overly-
ing clay., The effect of reducing the pore
water pressures to half the hydrostatic value
is shown by the broken lines in Fig 9. This
has the effect of increasing oY%, in proportion
0 the depth. The horizontal effective stresses
only show slight increase, but once again the
values of reduce by a substantial amount.
The dotted lines in Fig 9 show the effects of
combining both a surcharge and underdrainage.

It is clear from Fig 9 that the distribution
of K, with depth is far from wmigae and is very
sensitive to stress history. On the other hand
the distribution of 0%, with depth below the
surface of the clay is relatively insensitive
to stress change and it seems probable that it
is this rather than values of K, which might be
regarded as fairly unique for a given heavily
overconsolidated deposit. Field evidence sup-—
porting this conclusion is provided by the well
defined relationship between average shafi
friction and average depth below the surface of
the London Clay for bored piles from a variety
of sites (Burland, 1973). It is the horizontal
effective stress acting on the pile shaft which
primarily determines the shaft friction in a
given clay.
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Influence of stress history om K, and o'h in a heavily overconsolidated clay.
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