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Seepage flows
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Collapsed soil blocks Eroded soil
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2.Deer Flat Dam - Upper Embankment
Lowell # %1906 £ + ~ ¢ ~ 7 = dius
g, > AL AR 0 £ B A AR
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THACRIBE LR 2 ¥ra 1L 3wkl 8me RREARA R RE Zems e

o ‘Q‘
M o

N3
i
: p A oEE!
B . ""»;,\ \
Ll ! i
M 2 sz pr

Deer Flat Dam t ~ ¢ ~F = g3z §

2-1. % & fFin
a. 1983 # i K FIRE ¥ 1 WB R -
b. 2001 & H e ATH > BBk AF R o

Photo 19. Deer Flat Dams - Deer Flat Caldwell fanal outlet-
works conduit, looking toward the downstream end. Note the
seepage at the sides of the conduit. 3-18-86
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b. B 5 k& Arv HATH L o
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3. P BRI R NS R T

e

~
N

% o 1k 46. 9% -

=
[N

RpFALER PP IRBRILAFL >
R AR é
5P o LB el L 33, o+

Mode of Failure “ Total Failures “o Failures pre %o Failures post

{where mode of 1950 1950
failure known)

Overtopping 34.2 % 36.2% 322%

Spillway/gate (appurtenant works) 12.8 % 17.2 % 8.5 %

Piping through embankment 325% 29.3% 355 %

Piping from embankment into 1.7 % 0% 3.4%

foundation

Piping through foundation 154 % 15.5 % 15.3 %

Downstream slide 34% 6.9 % 0%

Upstream slide 0.9 % 0% 1.7 %

Earthquake 1.7 % 0% 34%

Totals (3) 102.6 %o 105.1 %% 100 %4

Total overtopping and appurtenant

works 48.4 % 534% 40.7 %

Total piping 43.1 %

Total slides 55% 6.9 % 1.6 %

Total no. of embankment dam 124 61 63

failures (exc. During construction) -

Total embankment dam ycars 300,400 71.000 229,400

operation (up to 1980)

Annual probability of failure 4.1x 10* 8.6x 107 27x10%

Timing of All Incidents and Only Failures
Incident/Failure Failures
During first filling 33 percent 50 percent
During first 5 years of 50 percent 60 percent
operation
After 5 years of 50 percent 40 percent
operation
4. FER R/ F
4-1. < FrHu £ 2 FkRER ”f@q%% i e
4-2. ~ S ARATER > Rt AT S AAH
L L oo m AL
4-3. ~ FAHAT K E Bk
4-4, 3 gk K
A5 < FTAHRE RER > UGB BRS o
4-6. ~ F T %3 %_«/31}% ELUMS
Impervious
core
Transition zone Chimney drain
Riprap and bedding Chimney filter
Im'p3rvios] adj.’F;‘%iEﬁ] t? Downstream shell
Irgfa%rl\(/é?us ‘\ fﬁe?fam Seepage stability berm
| EXBEEEEEES ERENETNEEER SRR VA A ER SO SHREN — \¥_/
e e e —— e Blanket E - Dra/nage ditch
Cutoff wall ¢ Toe :
utoff wa 'x; Trovdt % n  Drain «—— Relief well
A filter trench
NUNYANGNGA NN/
ﬁ
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b. $-k R 7 AER e &

SRRV B R LR B T AR By B SRR R
F £ 4 7 4% - USBR(1987) : " When a conduit is selected for a waterway through
an earth or a rockfill embankment , cutoff collars well not be selected
as a seepage control measure | °
Fla B it EE 2 F a2 A (cutoff collars) e 7 0 B ¥ FIHA; =
BT R R o

Anita Dam #Eig % 1

FRIp R h g 2 & FE TARRRB AR E PRI E B 8RR 2 FEg
G RTFIEAY o GET W)

USBR Guidelines - ACER Tech. Memo. No. 9 (1987)

1 on 10 slope on sides of conduit (concrete)
6 on 1 slope on fill against conduit

Same fill level on both sides +/- 2 feet

FIH FrE S ek ER 2 F P 0§ L page22 {ATE-KFER -
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