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HTROGOUCTION

This memao deseribes an update 1o the stability analvsis EBATs repart Clerncho Project Fast
and Southeast Dam Design Report™ dared ,\u;‘:usr 2005, An update was required as
liner marerial for the dam was changed from a poly }z(}p& ene liner o an HDPE liner,

Additonal analvses are also presented as requested by INAL 15,
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= THODOLOGY

Limir equilibeium analvses have been carried our to determine rhe ©
1 A

WJ

rtors of safery for slope

stability during construction and operation of the Pasr and Sourheasr Dams,

M analvses were conducted using the commercial, cwo-dimension: L, slope stabiline
computer program, SLOPEL The factors of safery bave been computed using the

Morgenstern - Price Method.

The dams are designed to meet Canadian Dam Associaton cutdelines (CIDA, 1999, The

design critesia for computed minimum faceors of safery are given in Table 1.

BE STAE] ;W§%§§& §2§

Loadsng Condat ions WMinimum Factor of Safety Slope

Statke Lordiog, fall reservair 1.5 Dyownarresm and Lipstroam
Full ar partial rapud drawdows L2 i3 Upsrream
Earrhyguale, ull reservodr il Dyorwnser

The stability analvses were carried our for the decpest dyvke cross-section, which s

considered o be the worst cases in evaluating inrermediate duke stabiline,

The material properdes chosen for the embankment and foundagon

stability analvsis are 2o The propertes for granular

selected based on exoevience with o erials wsed and encounreved b EBA In dam

designs ar other sites across the Arctic,
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The triction angle presented in Table 2 for the run-of-mine marerial is conservative for
presented in Table 2 for rockfill s appli

shaliow depths where confining stresses are low Jansen, TI8R). The frictdon angle
9 E

found at depth below the dam crest. The friction angle for similar rockiil uﬂdcr Irm-’
T

ble for higher confining stresses that would be

confining stresses may approach 53°. The interface friction angle berween the HDP
geomembrane and the nonwoven geotextife was based on published rest resules {i{wcmi‘r,
19800,

i

PORE WATER PRESSURE CONDITIONS

Pore water condinons for iﬂdix'éduz‘if analvses are shown on the artached analvses schematics

-y

(Figures ALl through ALL7. The tollowing further describes the assumed pOTe water

condifions.
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Loarse Tal
The pore pressures assigned o the coarse wailings on the upstrean face of the dam

correspond 1o the paol levell 5 owas assumed  tha phreatic surface would drop

approximately 0.5 m from the dam face during vapid drawdown.

Yroche dll on the upstream side of the ner corresponded

Loy z.’n‘c hm‘zai a:‘%cv;.:m(m i:"‘m’ r!‘:c amtic and seismic tull reservoir stabilite analvses, Intermediate

els were also analvzed to derermine the minimum factor of safery For the upstream

;'EZ?EEE‘\VT%Q‘S. Pore pressuras ware conservarively ;iSSLiﬁEC({ ty rermain ?%%‘3I}i‘(}_‘{.ﬂ.ﬂ;ift‘i‘\' at the

orginal level during rapid drawdown siraations.



313 Eockfill
Pore water pressures assigned 1o the downsream rockfil] cquatled the original ground
clecanon. The liner is nor expected o leak séfrmﬁmm volumes of warer and, furthermore,
the rockall s free drain ing and will not sustain 2 dsing water lovel wi ]
314 Liner System
The pf'mé warer  pressures assigned  ro the nomwoven  georexdle/HDPE  interfaces
corresponded o the maximum pond levels for the soatic, seismic, and prd drawdown
stability analvses.
. 348 Foundation Til
ft was assumed that neglipible excess pore waier pressures would be generated due o thaw
: =
of the ol under the upstream or downsiream portions of the dams. This is considered o
= be appropriare for the following reasons:
’ o thaw progresses relagvely slowly inro the foundarion, and
« the dll s non-plastic and has a significant sand and gravel conrent, which increases
permeability,
Given these conditions, the thaw consolidarion parameter (Morgensrern and Nivon, 19713
will be low, imndicating rhat excess pore water pressures generated in the ol during thaw wi 1
be negligible. Furthermore, the permeabilice of the coarse-prained rill s expecred to
prevent the build-up of excess pore warer pressures during rapid drawdown,
B

32 SEISRICITY
The g.m:)jccr arca fies in a region of low setsmicity, but magnitude 4+ carthguakes have
recently occurred within a similar part of the shield. NRCan NRCan 2005 md NRCan
20U3b) recommends that o probabilistce &ppm‘zah should be adopred to estimate the peak
ground accelerations (PGA)
The CDA indicates thar the usual minimum criterion for the design ¢ arthguake for a dam,
which comneides with the “low™ consequence category, would be an earthquake with an
annual exceedance with return periods of 100 o 1,000 vears. NRCan (20032 and 2003h)
indicates that the 1000G-vear cvent has g peak acceleration of 0016 o However, in
conjuncrion with proposed changes ro rhe NBCO, NRCan indicates that performance of
the Jericho dams be designed for an carthau quake *vzh a 2,475 vear rerurn pertod which has a
peak ground acceleration of 0.06 g This has been adopred as the desion earthquake.

3.3 SES RESULTS

X sumimanzes crors of safery under srane, rapid drawdown and sersmic
ey ¢ surfaces on the upstream and downstream slopes,
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Siip Surface Location Factor Safety
Static Static, Rapid Selsmic End of Construction
Drawdown of {Ho Coarse Tailings or
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The computed minimum factors of safery exceed the design criteria of 1,5, 1.2 and 1.1 for
static, rapid dravdown and seismic loading conditions, respecrvely, in accordance with the
CIDA, Dam Satery Guidelines /CIDA 1999,
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