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ROLLINS, BROWN AND GUNNELL, INC.
~---------PROFESSIONALENGINEERS------------------------1

July 14, 1982

Larry Bowen
Horrocks Engineers
1 West Main
American Fork, UT 84003

1435 WEST 820 NORTH. P. o. BOX 7", PROVO. UTAH 84603 TELEPHONE 374-5771

Dear Larry:

A stability analysis has been completed for the Crandall Can­
yon Pond proposed by Price River Coal Company. In order to
define the characteristics of the embankment material, labora­
tory tests were performed on a representative sample of the
soil £urnishedus by Horrocks Engineers.

Atterberg and grain-size distribution tests show the soil to
be a gravelly, sandy clay with low plasticity characteristics.
The modified proctor performed on the ma.terial indicated a
maximum density cflZ7 pounds per cubic foot with a moisture
content of 10.2 percent (see Figure 1).

The strength parameters for use in the stability analysis
were defined by performing both triaxial and direct shear
tests on the minus No. 4 material. The results of both tests
indicate a friction angle of approximately 34 degrees with a
cohesion of around 1 psi (see Figures 2 and 3).

Thel11~~Imum section investigated in the analysis was 16 feet
high with a crest width of 20 feet. The high water surface
was placed 7 feet below the crest, and the piezometric line
was ··slopedfrom the upstream wat~r surface to the downstream
toe of the embankment. This, of course, represents the down­
stream steady-state case. The upstream sudden drawdown case
was not c9nsidered
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The stability analysis was performed on the DEC 10 computers
at BYU· using a program developed by Stephen Wright _at the
Uriiversi ty of Texas. This program is based on Spencer' 5

method for stability analysis and satisfies both force and
moment equilibrium.

It is our understanding that the foundation material under~

lying the embankment is composed of a soil type similar to
that in the embankment; however, since no laboratory tests
were perform~d on the foundation material, lower values for
the density and strength parameters were assumed.
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The embankment was assigned a total unit weight of 132 pounds
per cubic foot and a friction angle of 34 degrees, and the
foundation was assigned a density of 124 pounds per cubic foot
and a friction angle of 32 degrees in all cases. With a
cohesion of 100 pounds per square foot in the embankment and .
none in the foundation, sideslopes of 1.5 horizontal to 1
vertical were required for a factor of safety of 1.5. How­
ever, if the cohesion in both the foundation and the embank­
ment is assumed as 150 pounds per square foot, a factor of
safety of 1.5 could be obtained for sideslopes of 1 horizontal
to 1 vertical.

It is our opinion that a cohesion of 150 pounds per square
,foot is justified, based upon the laboratory tests performed
and that the steeper sideslopes should perform satisfactorily.
If you have any questions regarding the information contained
herein, please advise us.

ROLLIN"S", "BR",,OW~N,.A",',D,.,""""G,',',UNNELL,~-.f --l' ,.,j')
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SOIL MOISTURE DENSITY RELATIONSHIP
ASTM D 1557-78

Maximum Density 127 .Olbs. per cubic foot
Optimum Moisture 10.2 %
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:Iti ' PROFESSIONAL ENGINEERS Project. Crandall Canyon Pond

Price River Coal Company ~\...'-- ~_~ ..L_ ___L ....._ __'
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DIRECT SHEAR TEST
Projcctl Crandall Canyon Pond

Price R~ver Coal Company
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