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Borehole No. Date 2070172013

Type of

specimen
Depth of
undisturbed Site 3yop 6 vID
sample, m.

Depth of tested
specimen, m.

Project No. 607601

Water Level, m

Specimen

description OMIAN MY MOIN

Permeation Data

Cumulative time At Temp AV Corrected k

Reading

hr sec c° cm’ cm/sec
0.17 600 24 1:2 7.1E-07
0.67 1800 24 34 6.7E-07
235 6060 24 6.1E-07
4.52 7800 24 5.8E-07
7.85 12000 24 5.3E-07
8.68 3000 24 N 3.0E-07
10.52 6600 24 % 2.9E-07
15.52 18000 24 2.5E-07
22.52 25200 24 2.4E-07
29.82 26280 24 2.4E-07
38.08 29760 24 2.4E-07
47.83 35100 24 2.3E-07
64.83 61200 24 2.3E-07

Wl B |w| N -

Hydraulic conductivity, k =

Average corrected hydraulic conductivity (k20) 24E-07 cm/sec

Legend: AV- volume of water collected in time interval At (cm®)
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Figure 10.6.1.1-5 The cut and fill method is being used here to construct A i : B R j»"-u__',;,‘ a—

Lahontan Dam in Nevada, circa 1911. A horse drawn scraper (Fresno) is 5 3 R e

seen at the bottom center of the picture excavating fill above bedrock, Figure 10.6.1.1-1 Carrion toothed roller, which is similar to a sheepsfoot or
tamping type roller. These type rollers are generally used in more clayey or plastic

which is being placed on the embankment near the right side of the :
riIcem A4 4 soils.
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e Filters must be required for any high or
moderate hazard embankment dam, not
just something to consider. (USBR13)



(USBR13): n"100'n N¥j7 Tl

One earthfill dam that was 11 miles long, 70 feet high, and
contained approximately 17 million cubic yards of embankment
was completed in Ceylon (Sri Lanka) in the year 504 B.C.

Until modern times, embankment dams were designed based on
experience and precedence (empirical means).

However, the engineering literature is replete with accounts of
failures [1, 2, 3] of embankment dams. These failures produced the
realization that totally empirical means must be replaced, or at
least supplemented, by analytical engineering procedures in both
design and construction.



EARTHFILL DAM SECTHINS
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Figure 1.3.1-1. Typas of sarthflll tam croas sectlons.







The flow of water through porous media for thousands
of years; the earliest documented use of drains is at the
Ur of the Chaldees. 9th century BCE.

Filters are used to prevent migration of

fines between various zones and foundations of
embankment dams.

Seepage transport of soil particles between zones can
lead to serious consequences and, in extreme cases,
failure of an embankment dam.

Filters and drains have been recognized as a means of
directing and controlling






Figure 5.1.9-1. Schematic demonstrating the manner in which a
filter prevents the movement of base soils by seepage forces at
the discharge face. The filter supports the discharge face with
closely spaced contact point as compaction melds the two zones
together such that bridging between the contact points prevents
any movement of base soil particles into the filter. At the same
time, the filter is sufficiently coarse to allow seepage water to
escape freely.




Figure 5.1.3-2. Eroding =oll In the crack Is caught at the flilter facs,
stopping flow in the crack. High gradients cause hydraulic
fracturing from the crack to the adjacent fitsr.

Figure 5.1.9-3. Eroding soll from a crack has besn caught at the
fiter face, and hydraulic fracturing from high gradients between
water In the crack and the adjacent fiiter has caused some widening
of the cake on the filtsr on slther sids of the crack.

Flgure 5.1.9-4. Eroding soll from the crack has been caught at the
fiter face, and hydraulic fracturing from the high gradients bstween
water In the crack and the adjacent fMiter has caused further
widening of the cake on the flter until the gradient is reducad. The
fiter cake having a very low parmeabllity covers the width of the
crack and soms distance on each side of the crack. The remaining
fiter iz open for collecting saepage fMow through the pores of the
soll betwaen cracks.



Figure 5.2.1.2-2. Simple cross section showing a chimney added to an existing
dam.
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