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getermine the average and lower limits of the
shear strength for che materials. Sufficient
contro! should be provided during construction to
ensyre tnat materials placed within the embankment
t0 tne standards assumed in design.
.astrurencation snrould be installed to monitor
Jore w~atar 2ressures within the embankment and the
foundation if trese presssures are significant in
determining their stability. Pore water pressures
significantly higher than those assumed in design
=ay necessitate a modification of the design.

296. The Ffactors of safety listad below are
suggested minimum values for design purposes. The
values presuppose that the stability analysis has
been ‘sufficiently comprenensive to locate the
critical faflure surface and that the parameters
used in the analysis are known with reasonable

onform

lable 12: Minimum factors of safety for the
downstream slope
l'

Assumptions [1*e

Using peak shear strength

parameters 1.5 1.3
Using residual shear strength

parameters 1.3 1.2
Including the loading for a

100-year earthquake 1.2 1.1
For horizontal inying on the \

base of embankments retaining
tailings in earthquake areas
assuming shear strangth of
tailings behind the dam reduced
to zero :

1.3 1.3

*l - where it is anticipated that savere damage

would occur as & result of an embankment

failure.

**Il - where it is anticipated that savere damage
would not occur as a result of an embank-

ment fajlure.

80

cerzainty to be representative of actual
ditions in the embankment.

297. Suggested factors of safety for the aown-
stream slope for long-term steady seapage cone
ditions are giver in Janle 12.

298. Where the ratio of residual to deak snear
strengths is 0.9 or greater, tre anbdankment cesign
can be based on the peak strengtn values uysing the
appropriate factors of safety as listed.

299. Where the number of field and latoratory
tests, on either the emdankment f{11 or the
foundations is small, or where the scatter of test
results within individual strata or zones is
large, conservative valuas of strength and opore
water pressures should be selected for the design,
or, alternatively, an increased factor of safaty
should be used.

300. Where a waste pfle 1is constructed on a
steeply sloping foundation, the suggested minimum
factors of safety should be increased by at least
10%.

con-

SETTLEMENT ANALYSES

301. If the foundations beneath an embankmant
consist of dense glacial till, dense sand and
gravel or rock, vertical deformations under the
weight of the embankment will be largely elastic.
Settlement will occur as the loads are applied but
their magnitude will be so small as to be insigni-
ficant with respect to performancs of the
embankment.

302. If, however, the foundations beneath the
embankment contain layers or strata of normally
conso[idatcd fine-grained sediments, such as clays
and silts, significant vertical deflection of the
foundation may occur under the weight of the
embankment fi11 as the fine-grained sediments
consolidate. The magnitude of foundation settle-
ment will depend on the height of the embankment,
the depth and thickness of the compressible strata
within the foundation, and their compression
indices. The rate at which foundaticn settling
occurs will depend on the magnitude of the change
in vertical stress, fe, the rate of fill
constructicn, on the permeability of che
compressible material, and on the drainage char-
acteristics of the foundation.






