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Silty CLAY - stiff, grey, moist
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ML Sandy SILT - very stiff, grey, moist

Bottom of Boring @ 96.5 Feet
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FILL; BOTTOM ASH; Silty SAND -
dark grey to black, slightly moist

Sandy SILT - very stiff, medium
brown, moist
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72.7

89.6

FILL; BOTTOM ASH; Silty SAND -
dark grey to black, slightly moist

Sandy SILT - stiff, red brown, moist

Bottom of Boring @ 21.5 Feet
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Lab Summary Report
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Boring No. Sample Depth (feet)
USCS Soil 

Classification

Natural Moisture 

Content (%)

Natural Dry 

Density (pcf)

Gradation Direct Shear

Gravel (%) Sand (%) Silt (%) Clay (%)
Friction Angle 

(⁰)
Cohesion (psf)

B-1 20 ASH - ML 15.3 78.9 0.0 30.2 57.4 12.4

B-1 40 ASH - ML 18 62.8 0.0 32.7 54.9 12.4

B-1 60 ASH - ML 22.8 72 0.0 32.7 59.9 7.4 31 510

B-1 80 ASH - ML 25.9 76.3 0.0 32.7 59.9 7.4 35 300

B-2 10 BOTTOM ASH - SM 15.7 68.1 1.8 55.3 42.9 36 685

B-2 20 BOTTOM ASH - SM 22.8 83

B-3 5 BOTTOM ASH - SM 12.3 72.7

B-3 15 BOTTOM ASH - SM 13.6 89.6 39 710

Fly Ash Pile Foundation Soil SM 31 55

Bottom Ash Pile Foundation Soil SM 30 400
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Sample Location:

1  (   ) 2  (   ) 3  (   )

1.18 1.18 1.18

2.5 2.5 2.5

73.4 74.9 74.0

74.8 76.3 75.1

24.4 22.1 22.5

39.8 33.9 46.6

51.5 48.5 48.4

87.0 76.8 102.7

1.0 2.0 4.0 1.0

1.17 1.63 2.96 1.2

B-1 @ 60 feet

PROJECT: Bonanza Ash Pile Studies

PROJECT NO.:   1161-001
Plate

C-3

67.3

ASH (ML)Classification

Test No. (Symbol)

Sample Type

Dry Density Before, pcf

Shear Stress, ksf

Saturation, % After

Normal Load, ksf

Saturation, % Before

0.0033 IN/MIN

DIRECT SHEAR TEST

-

Remolded

510Cohesion, psf

Initial Height, in.

Diameter, in.

Liquid Limit, %

Type of Test: Consolidated Drained/Saturated

Dry Density After, pcf

Moisture % After

-

Moisture % Before

Strain Rate

Sample Properties

Percent Passing No. 200 sieve

Friction Angle, f

Percent Gravel
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Sample Location:

 

1  (   ) 2  (   ) 3  (   )

1.18 1.18 1.18

2.5 2.5 2.5

57.5 57.5 55.4

58.9 58.8 56.8

14.3 15.4 18.9

30.4 30.5 30.4

20.2 21.8 25.2

44.5 44.5 42.2

1.0 2.0 4.0 1.0

1.17 2.49 3.46 1.2

PROJECT: Bonanza Ash Pile Studies

B-2 @ 10 feet

DIRECT SHEAR TEST

-

Remolded

685Cohesion, psf

Initial Height, in.

Diameter, in.

Liquid Limit, %

Type of Test: Consolidated Drained/Saturated

Dry Density After, pcf

Moisture % After

-

Moisture % Before

Strain Rate

Test No. (Symbol)

Sample Type

Dry Density Before, pcf

Shear Stress, ksf

Saturation, % After

Normal Load, ksf

Saturation, % Before

PROJECT NO.:   1161-001

0.0033 IN/MIN

Percent Passing No. 200 sieve

Friction Angle, f

Percent Gravel

36

55.3

1.8

Percent Sand

Plasticity Index, %
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Source:

1  (   ) 2  (   ) 3  (   )

1.15 1.15 1.15

2.5 2.5 2.5

80.0 81.9 81.8

81.0 82.8 82.7

10.5 12.1 12.5

28.2 28.1 28.7

26.0 31.4 32.4

71.7 74.6 76.0

1.0 2.0 4.0 1.0

1.51 2.31 3.92 1.5

PROJECT: Bonanza Ash Pile Studies

DIRECT SHEAR TEST

-

Remolded

710Cohesion, psf

Initial Height, in.

Diameter, in.

Liquid Limit, %

Type of Test: Consolidated Drained/Saturated

Dry Density After, pcf

Moisture % After

-

Moisture % Before

Strain Rate

Sample Properties

B-3 @ 15 feet

Test No. (Symbol)

Sample Type

Dry Density Before, pcf

Shear Stress, ksf

Saturation, % After

Normal Load, ksf

Saturation, % Before

PROJECT NO.:  1161-001

0.0033 IN/MIN

Percent Passing No. 200 sieve

Friction Angle, f

Percent Gravel

39

-

-

Percent Sand

Plasticity Index, %

Plate

C-6

-

BOTTOM ASH 

(SM)
Classification
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Source:

1  (   ) 2  (   ) 3  (   )

0.93 0.93 0.93

2.5 2.5 2.5

118.6 118.4 118.9

120.1 120.3 120.8

8.5 10.6 8.5

20.9 17.3 16.4

57.1 70.7 58.0

147.0 122.0 117.9

1.0 2.0 4.0 1.0

0.65 1.26 2.44 0.6

PROJECT:

Plate

C-7
1161-001PROJECT NO.:   

Bonanza Ash Pile Studies

Classification

DIRECT SHEAR TEST

Remolded

55Cohesion, psf

Initial Height, in.

Diameter, in.

Liquid Limit, %

Type of Test: Consolidated Drained/Saturated

Dry Density After, pcf

Moisture % After

Moisture % Before

Strain Rate

Sample Properties

Fly Ash Soil Sample

Test No. (Symbol)

Sample Type

Dry Density Before, pcf

Shear Stress, ksf

Saturation, % After

Normal Load, ksf

Saturation, % Before

0.003333 IN/MIN

Percent Passing No. 200 sieve

Friction Angle, f

Percent Gravel

31

Percent Sand

Plasticity Index, %

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

S
H

E
A

R
 S

T
R

E
S

S
 (

k
sf

)

NORMAL STRESS (ksf)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

0 0.1 0.2 0.3

S
H

E
A

R
 S

T
R

E
S

S
 (

k
sf

)

HORIZONTAL DISPLACEMENT (inches)

Apparent Cohesion = 55 psf

Internal Friction Angle, ø = 31°
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Sample Location: Bottom Ash Soil Sample

1  (   ) 2  (   ) 3  (   )

1 1 1

2.5 2.5 2.5

108.4 109.5 109.6

110.3 111.3 111.5

5.1 4.5 4.1

19.3 18.6 16.8

25.7 23.5 21.3

102.5 101.8 91.9

1.0 2.0 4.0 1.0

0.95 1.57 2.67 1.0

PROJECT:

Plate

C-8
1161-001PROJECT NO.:   

---

Bonanza Ash Pile Studies

Classification

DIRECT SHEAR TEST

---

Remolded

400Cohesion, psf

Initial Height, in.

Diameter, in.

Liquid Limit, %

Type of Test: Consolidated Drained/Saturated

Dry Density After, pcf

Moisture % After

---

Moisture % Before

Strain Rate

Sample Properties

Test No. (Symbol)

Sample Type

Dry Density Before, pcf

Shear Stress, ksf

Saturation, % After

Normal Load, ksf

Saturation, % Before

0.003333 IN/MIN

Percent Passing No. 200 sieve

Friction Angle, f

Percent Gravel

30

---

---

Percent Sand

Plasticity Index, %
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2.3782.3782.3782.378

Material Name Color
Unit Weight

(lbs/�3)
Strength Type

Cohesion

(psf)

Phi

(deg)

Water

Surface
Ru

Fly Ash 125 Mohr-Coulomb 200 33 None 0

Na�ve Soil 125 Mohr-Coulomb 100 30 None 0

Safety Factor
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 Deseret G & T

 Bonanza Ash Pile Studies
 Bonanza, Utah

 Project No. 1161-001

Primary Fly Ash Pile - Static
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1.8071.8071.8071.807

Material Name Color
Unit Weight

(lbs/�3)
Strength Type

Cohesion

(psf)

Phi

(deg)

Water

Surface
Ru

Fly Ash 125 Mohr-Coulomb 200 33 None 0

Na�ve Soil 125 Mohr-Coulomb 100 30 None 0

  0.09
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 Bonanza Ash Pile Studies
 Bonanza, Utah

 Project No. 1161-001

Primary Fly Ash Pile - Pseudo Static
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2.0662.0662.0662.066

Material Name Color
Unit Weight

(lbs/�3)
Strength Type

Cohesion

(psf)

Phi

(deg)

Water

Surface
Ru

Bo�om Ash 125 Mohr-Coulomb 200 36 None 0

Na�ve Soil 125 Mohr-Coulomb 100 30 None 0
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 Bonanza Ash Pile Studies
 Bonaza, Utah

 Project No. 1161.001

Bottom Ash Pile - Static
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1.7121.7121.7121.712

Material Name Color
Unit Weight

(lbs/�3)
Strength Type

Cohesion

(psf)

Phi

(deg)

Water

Surface
Ru

Bo�om Ash 125 Mohr-Coulomb 200 36 None 0

Na�ve Soil 125 Mohr-Coulomb 100 30 None 0

  0.09
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 Bonanza Ash Pile Studies
 Bonaza, Utah

 Project No. 1161.001

Bottom Ash Pile - Pseudo Static
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1.7091.7091.7091.709

Material Name Color
Unit Weight

(lbs/�3)
Strength Type

Cohesion

(psf)

Phi

(deg)

Water

Surface
Ru

Fly Ash 125 Mohr-Coulomb 200 33 None 0

Na�ve Soil 125 Mohr-Coulomb 100 30 None 0
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 Bonanza Ash Pile Studies
 Bonanza, Utah

 Project No. 1161-001

Primary Fly Ash Pile -Static 2to1
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1.3971.3971.3971.397

Material Name Color
Unit Weight

(lbs/�3)
Strength Type

Cohesion

(psf)

Phi

(deg)

Water

Surface
Ru

Fly Ash 125 Mohr-Coulomb 200 33 None 0

Na�ve Soil 125 Mohr-Coulomb 100 30 None 0

  0.09
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 Bonanza Ash Pile Studies
 Bonanza, Utah

 Project No. 1161-001

Primary Fly Ash Pile -PStatic 2to1
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1.6431.6431.6431.643

Material Name Color
Unit Weight

(lbs/�3)
Strength Type

Cohesion

(psf)

Phi

(deg)

Water

Surface
Ru

Bo�om Ash 125 Mohr-Coulomb 200 36 None 0

Na�ve Soil 125 Mohr-Coulomb 100 30 None 0
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 Bonanza Ash Pile Studies
 Bonaza, Utah

 Project No. 1161.001

Bottom Ash Pile - Static 1.5 to 1
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1.4391.4391.4391.439

Material Name Color
Unit Weight

(lbs/�3)
Strength Type

Cohesion

(psf)

Phi

(deg)

Water

Surface
Ru

Bo�om Ash 125 Mohr-Coulomb 200 36 None 0

Na�ve Soil 125 Mohr-Coulomb 100 30 None 0

  0.09
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 Bonanza Ash Pile Studies
 Bonaza, Utah

 Project No. 1161.001

Bottom Ash Pile - PStatic 1.5 to 1
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2.3392.3392.3392.339

Material Name Color
Unit Weight

(lbs/�3)
Strength Type

Cohesion

(psf)

Phi

(deg)

Water

Surface
Ru

Fly Ash 125 Mohr-Coulomb 200 33 None 0

Na�ve Soil 125 Mohr-Coulomb 100 30 None 0
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 Bonanza Ash Pile Studies
 Bonanza, Utah

 Project No. 1161-001

Primary Fly Ash Pile - Static 100 Feet
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1.7771.7771.7771.777

Material Name Color
Unit Weight

(lbs/�3)
Strength Type

Cohesion

(psf)

Phi

(deg)

Water

Surface
Ru

Fly Ash 125 Mohr-Coulomb 200 33 None 0

Na�ve Soil 125 Mohr-Coulomb 100 30 None 0

  0.09
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 Bonanza Ash Pile Studies
 Bonanza, Utah

 Project No. 1161-001

Primary Fly Ash Pile - PStatic 100 Feet
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1.9191.9191.9191.919

Material Name Color
Unit Weight

(lbs/�3)
Strength Type

Cohesion

(psf)

Phi

(deg)

Water

Surface
Ru

Bo�om Ash 125 Mohr-Coulomb 200 36 None 0

Na�ve Soil 125 Mohr-Coulomb 100 30 None 0
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 Bonanza Ash Pile Studies
 Bonaza, Utah

 Project No. 1161.001

Bottom Ash Pile - Static 50 Feet Tall
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1.5671.5671.5671.567

Material Name Color
Unit Weight

(lbs/�3)
Strength Type

Cohesion

(psf)

Phi

(deg)

Water

Surface
Ru

Bo�om Ash 125 Mohr-Coulomb 200 36 None 0

Na�ve Soil 125 Mohr-Coulomb 100 30 None 0

  0.09
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 Bonanza Ash Pile Studies
 Bonaza, Utah

 Project No. 1161.001

Bottom Ash Pile - PStatic 50 Feet Tall
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