PARADISE

Ponded Fly Ash (East Cell)
Boiler Slag (Reed Rejects)
Scrubber Gypsum

TVA-00012288



TVA-00012289



PARADISE
Ponded Fly Ash (East Cell)

Grain Size Distribution Test Report
Moisture-Density Relationship (Standard Proctor)
Moisture-Density Relationship (Modified Proctor)

Consolidation Test Report
Hydraulic Conductivity - Falling Head (2 Pages)
Triaxial Compression Test (2 Pages)
Direct Shear Test
California Bearing Ratio
Resilient Modulus (Standard Proctor) (9 Pages)
Resilient Modulus (Modified Proctor) (9 Pages)
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TVA - PARADISE

PONDED FLY ASH (EAST CELL)

Bescription [Test Method Property Sample 1 ple 2 Sample 3
Grain Size ASTM D 422 Percent Retained on the #4 Sieve 0.0 0.0 0.0
Percent Passing the #200 Sieve 99.4 98.1 98.5
Percent Passing the 0.005 mm Sieve 20.9 11.4 18.7
Atterberg Limits ASTM D 4318 tiguid Limit NL NL NL
Plastic Limit NP NP NP
Plasticity index N/A N/A N/A
Specific Gravity ASTM D 854 Specific Gravity at 20°C 2.82 2.77 293
Classification ASTM D 2487 Unified Soil Classification System (USCS) ML ML ML
AASHTO M 145 AASHTO Classification A-4{0.0) A-4(0.0) A-4(0.0)
Composite Sample
Moisture-Density Relations ASTM D 698 Maximum Dry Density, pcf 110.0
(Standard Effort) Optimum Moisture Content, % 16.5
Moisture-Density Relations ASTM D 1557 Maximum Dry Density, pcf 114.4
(Modified Effort) Optimum Moisture Content, % 13.7
Result Dry Density, pcf Moisture Content, %
Consolidation ASTM D2435 Compression index C¢ 0.04 106.9 17.4
Hydraulic Conductivity ASTM D 5084 Hydraulic Conductivity, cm/sec 1.0E-8 104.3 17.0
Triaxial Shear Strength ASTM D4767 Effective Stress, Cohesion, ¢', ksf 0.37 104.3 17.0
Consolidated-Undrained (CU) Effective Stress, Intemal Friction Angle, ¢', degrees 21.2
Total Stress, Cohesion, ¢, ksf 0.55 104.3 17.0
Total Stress, Internal Friction Angle, ¢, degrees 15.6
Direct Shear Strength ASTM D 3080 Cohesion, c, ksf 227 104.6 16.9
- Internal Friction Angle, ¢, degrees 20.2
California Bearing Ratio ASTM D 1883 CBR, % 4 106.7 16.9
Resilient Modulus SHRP P46 Resilient Modulus at 4psi axial siress and 9,071 104.1 16.7
(Standard Compactive Effort) 4psi confining pressure
Resilient Modulus SHRP P46 Resilient Modulus at 4psi axial stress and 9,421 107.0 142
(Modified Compactive Effort) 4psi confining pressure
Soil Resistivity AASHTO T 288 Minimum Resistivity, Ohm-cm 2.600
pH of Soil AASHTO T 289 pH 8.1
Water Soluble Sulfate ion AASHTO T 290 Sulfate lon Content, mg/kg 340
Water Soluble Chioride lon AASHTO T 290 . Chioride ton Content, mg/kg <10

paf-fa.xis
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GRAIN SIZE - mm
Test|{% +3" % GRAVEL % SAND % SILT % CLAY
| 3 0.0 0.0 0.6 78.5 20.8
Al 4 0.0 0.0 1.9 86.7 11.4
m 5 0.0 0.0 1.5 79.8 18.7
LL PI Dg5 Dso Dso D30 D15 Dyo Ce Cy
[ ) NL NP 0.01 0.006 [0.0041 10.0032 1.08 3.7
A NL NP 0.01 0.007 [0.0055|0.0047 0.91 2.5
[ ] NL NP 0.01 0.007 [0.0044 |0.0034 0.96 4.1
MATERIAL DESCRIPTIQON Uscs AASHTO
® East Cell ML A—4(0.0)
A East Cell ML A-4(0.0)
B East Cell ML A-4(0.0)
Project No.: 5810880101 Remarks:
Project: TVA - Paradise Tested by: I
® Location: Ponded Fly Ash A & B . . ;ﬁ /)
A Location: Ponded Fly Ash C & D Reviewed by:
B lLocation: Ponded Fly Ash E & F ‘
Date: July 18, 1995
GRAIN SIZE DISTRIBUTION TEST . REPORT
LAW ENGINEERING, INC. Figure No.
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"Standard”" Proctor, ASTM D 698, Method A
Elev/ Classification Nat . Sp.G. LL P % > % <
Depth USCS AASHTO Moist. No.4 | Nao.200
ML A—-4(0.0) 2.84 NL NP 0 % 98.7 %
TEST RESULTS MATERIAL DESCRIPTION
Optimum moisture = 16.5 %
Maximum dry density = 110.0 pcf
Project No.: 5810860101 Remarks:
Project: TVA - Paradise Tested by: JC/V”
Location: Ponded Fly Ash Reviewed Dy: ﬁ%fb
‘ East Cell
Date: July 25, 1995
MOISTURE-DENSITY RELATIONSHIP
LAW ENGINEERING, INC. Figure No.
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MOISTURE-DENSITY RELATIONSHIP
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TEST RESULTS

MATERIAL DESCRIPTION

Optimum moisture

Maximum dry density =

= 13.7 %
114.4 pcf

Date:

Project:

Project No.: 5810B60101

TVA - Paradise

Location: Ponded Fly Ash

East Cell

July 25, 1995

| ]

MOISTURE-DENSITY RELATIONSHIP

LAW ENGINEERING, INC.

Remarks:

Tested by: Jec/
Reviewed bDy: ﬁZbit

Figure No.
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s CONSOLIDATION TEST REPORT
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Applied Pressure - ksf
Natural Natural Ory Precons.
Saturation |Moisture |Density L PI Sp.6r. press. C %o
77 .2 % 17 . 4 106.8 NL NP 2.780 3.27 0.04 0.6275
TEST RESULTS MATERIAL DESCRIPTION
Compression Index = 0.04
Project No.: 5810860101 Class: USCS: ML
Project: TVA - Paradise Remarks:
Location: Ponded Fly Ash Tested by:
East Cell Reviewed by:J
Date: July 14, 1995 )
CONSOLIDATION TEST REPGORT

Fig. Na.
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AQ

HYDRAULIC CONDUCTIVITY
LAW ENGINEERING
Project No. 5810860101 Tested By HEJ
Project Name TVA - Paradise “Test Date 07/15/95
Material (Source) Ponded Fly Ash Reviewed By RLB
(East Cell) Review Date  09/06/95
ASTM D5084 - Falling Head

Sample Type: Remolded

Sample Orientation: Vertical .

Initial Water Content, %: 17.0

Wet Unit Weight, pcf: 122.0

Dry Unit Weight, pcf: 104.3

Compaction, %: 94.8

Hydraulic Conductivity, cm/sec. @20 °C: 1.0E-05
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4 .50
TOTAL EFFECTIVE |
C, ksf 0.55 0.37
$, deg 15.6 21.2
- 0.28 0.39
v 3'00 = = = - = = = > = 2 .
)
(p]
(1]
C
-~
w
o
5 1.50
jo
w
0 : \ : : : HI
0 1.80 3.00 4.50 6.00 7.80 9.00
Total Normal Stress, kst
Effective Normal Stress, ksf -—-
6.00
SAMPLE NO. 1 2 3
WATER CONTENT, % 17.0 .47.0 1B.9
5.00 < |DRY DENSITY, pcf 104 .3 104.3 104.4
—~ |SATURATION, % 69.1 68.8 BB.6
F |vOID RATIO 0.700 0.700 0.B99
P Z |[DIAMETER, in 2.83 2.83 2.83
4 .00 = ]
X HEIGHT, in 5.00 6.00 6.00
@ WATER CONTENT, % 24.3 24.1 23.8
o 3.00 b~ |DRY DENSITY. pcf 104.9 105.2 105.9
g o |SATURATION, % 100.0 100.0 100.0
w F |voID RATIO 0.691 0.685 0.575
¢ ~ |[DIAMETER, in 2.83 2.82 2.81
s 2.00 < IHEIGHT, in 5.97 5.87 5.99
it BACK PRESSURE, ksf 3.60 2.91 3.86
& 4.00 CELL PRESSURE, ksf 5.60 6.91 4.55
e FAILURE STRESS, ksf 2.93 4.38 2.18
PORE PRESSURE, ksf 4,03 3.99 3.56
0 STRAIN RATE, %/min. 0.4100 0.100 ©0.100
0 5 10 15 20 {ULTIMATE STRESS, ksf
Axial Strain, % PORE PRESSURE, ksf
S . : .
Free or Test e R
CU with pore pressures 3 » <8 : : :
SAMPLE TYPE: Remolded CLIENT:
DESCRIPTION:
PROJECT: TVA - Paradise
LL= NL PL= NP PI=
SPECIFIC GRAVITY= 2.84 SAMPLE LDCATION: Ponded Fly Ash
REMARKS: Tested by: EQ East Cell ‘
W PROJ. NO.: 5810880101 DATE: August 23, 1995
Reviewed Dy: TRIAXIAL COMPRESSION TEST
FIG. NO. LAW ENGINEERING., INC.
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Peak Strength Total Effective |..i F SO B
a= 0.53 ksf 0.34 ksf
X = 15.0 deg 18.9 deg
tan x = ¢.27 .36  |TvTYT
3.00 2 e
«
)]
X
1.
Client:

Project:
Location:
File:

TVA — Paradise
Ponded Fly Ash East Cell

86011

Project

No.:
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Page 2/

Fig.
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-0.030 9.00
RESULTS
C, kst 2.27 ‘
-0.020 %, deg 20.2
c
- - TAN ¢ 0.37 |-
- =0.010 X B.00
E Oilation : @
(=} ’ %)
Y= ‘1230_]
s 0 ) e FENENCUEN RERERENEN NESETENEN N
—_ Conscl. )]
) o
S 0.010 @ 3.00
+ c
[ 92
v
>
©0.020
0.030 —L— : o} — 1
0 0.1 0.2 0.3 0.4 0 3.00 . 8.00 9.00
Horiz. Deform., in Normal Stress, Kksf
6.00
SAMPLE NO. 1 2 3
WATER CONTENT, % 16.7 17.14 17.0
5.00 < |DRY DENSITY. pcf 104.2 105.0 104.5
~ |SATURATION, % 67.7 70.6 B9.3
= |voID RATIO 0.702 0.68% 0.B97
-  4.00 Z |IDIAMETER, in 2.50 2.50 2.50
o : HEIGHT, in 0.84 0.B1 0.81
Y4
. WATER CONTENT, % 16.7 17.4 17.0
9 300 - |DRY DENSITY. pcf 104.2 105.0 104.5
@ o |SATURATION, % 67.7 70.6 B69.3
s F |VOID RATIO 0.702 0.6B838 0.8697
Z ‘ ~ |DIAMETER, in 2.50 2.50 2.50
¢ 2.00 < IHEIGHT, in 0.81 0.81 0.81
©
g NORMAL STRESS, ksf 0.97 1.94 3.88
w
1.00
MAX. SHEAR, ksf 2.40 3.32 3.58
0 0 M STRAIN RATE, %/min. 0.500 0.500 0.500
0 0.1 0.2 0.3 0.4
Horiz. Deform., in ULT. SHEAR, ksf
SAMPLE DATA
SAMPLE TYPE: Remolded CLIENT:
DESCRIPTION:
PROJECT: TVA - Paradise
LL= NL PL= NP PI=
SPECIFIC GRAVITY= 2.8 SAMPLE LOCATION: Ponded Fly Ash
REMARKS: Tested by: Aj East Cell ‘
PROJ. NO.: 5810860101 DATE: 9/5/95
Reviewed by: W
DIRECT SHEAR TEST
FIG. NO. LAW ENGINEERING, INC.
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California Bearing Ratio

(ASTM D1883-92) : LAW ENGINEERING
Project No. 5810860101 Tested By EM
Project Name TVA - Paradise Test Date 08/07/95
Material (Source) Ponded Fly Ash ( East Cell ) Reviewed By RLB
' Review Date 08/30/95
Compaction, % 99.8 94.7 96.5
Before Soak Dry Density, pcf 109.8 104.2 106.2
Before Soak Moisture Content, 16.6 17.2 17.0
After Soak Dry Density, pcf 106.7 101.7 103.4
After Soak Moisture Content, % 220 24.2 22.7
CBR @ 0.1 in. 6.6 3.7 53
CBR @ 0.2 in. 7.0 3.3 5.6
250
200 A

; —
o /4/ 1
— ,

\
.
\

Stress on Piston, psi
[o—y
W
o

50

0 0.1 0.2 0.3 0.4 0.5
Penetration of Piston, in.

a 998 o 947 _, 965
% Compaction

0.6
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LABORATORY MATERIAL HANDLING AND TESTING SHEETNO 1 OF _2

LABORATORY MATERIAL TEST DATA
RESILIENT MODULUS OF UNBOUND GRANULAR BASE/SUBBASE
MATERIALS AND SUBGRADE SOILS
LAB DATA SHEET T46 - RECOMPACTED SAMPLES

UNBOUND GRANULAR BASE/SUBBASE LAYERS AND SUBGRADE SOILS
SHRP TEST DESIGNATION UG07, SS07/SHRP PROTOCOL P46

LABORATORY PERFORMING TEST: LAW ENGINEERING, INC. - ATLANTA, GEORGIA

PROJECT NAME: TVA - Fly Ash. Bottom Ash and Scrubber Gypsum Study

LAW PROJECT NO.: 5810860101

1. MATERIAL SOURCE: Paradise

2. MATERIAL DESCRIPTION: Ponded Fly Ash (East Cell)

3. REMOLDING TARGETS: 95% Standard Dry Density at Optimum Moisture Content

4.  MATERIAL TYPE (Type 1 or Type 2) 2
S. TEST INFORMATION

PRECONDITIONING - GREATER THAN 5% PERM. STRAIN? (Y = YES ORN = NO)
TESTING - GREATER THAN 5% PERM. STRAIN? (Y = YES ORN = NO)
TESTING - NUMBER OF LOAD SEQUENCES COMPLETED (0 - 15)
6.  SPECIMEN INFO .:
SPECIMEN DIAM., inch
TOP
MIDDLE
BOTTOM
AVERAGE
MEMBRANE THICKNESS (1), inch
MEMBRANE THICKNESS (2), inch
NET DIAM., inch
HEIGHT OF SPECIMEN, CAP AND BASE, inch
HEIGHT OF CAP AND BASE, inch
INITIAL LENGTH, L, , inch

INITIAL ARFA, Ao, in*

INITIAL VOLUME Aoly, in’

7.  SOIL SPECIMEN WEIGHT :
INITIAL WEIGHT OF CONTAINER AND WET SOIL, grams
FINAL WEIGHT OF CONTAINER AND WET SOIL, grams
WEIGHT OF WET SOIL USED, grams

8.  SOIL PROPERTIES .: :
IN SITU MOISTURE CONTENT (NUCLEAR), %

IN SITU WET DENSITY (NUCLEAR), pcf

or
OPTIMUM MOISTURE CONTENT, %
MAX. DRY DENSITY, pef

95 % MAX. DRY DENSITY, pcf
9.  SPECIMEN PROPERTIES:
COMPACTION MOISTURE CONTENT, %
MOISTURE CONTENT AFTER RESILIENT MODULUS TESTING, %
COMPACTION DRY DENSITY, y4 pef
10. QUICK SHEAR TEST
STRESS - STRAIN PLOT ATTACHED (Y = YES, N = NO)
TRIAXIAL SHEAR MAXIMUM STRENGTH (MAX. LOAD/X-SECTION AREA), psi
SPECIMEN FAIL DURING TRIAXIAL SHE/AR? (Y = YES, N =NO)
11. COMMENTS (Section 10.4 of Protocol P46)
(a) CODE
(b) NOTE
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—
=N
)

,_
=N
)
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) >
|'-<l'~o|'< =
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12. TEST DATE

08-14-1995

GENERAL REMARKS:

SUBMITTED BY, DATE
yéd é/mja»\ Y /1/as

LABORATORY MANAGER
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‘ FIGURE 1 - Logarithmic Plot of Resilient Modulus (Mg) vs Cyclic Stress (Sc)

PROJECT NAME: TVA - Fly Ash, Bottom Ash and Scrubber Gypsum Study
LAW PROJECT NO.: 5810860101

1. MATERIAL SOURCE: Paradise

2. MATERIAL DESCRIPTION: Ponded Fly Ash (East Cell

3. REMOLDING TARGETS: 95% Standard Dry Density at Optimum Moisture Content
4. MATERIAL TYPE 2

5. TEST DATE 08-14-1995
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FIGURE 2 - Quick Shear Stress vs Strain

PROJECT NAME: TVA - Fly Ash, Bottom Ash and Scrubber um Stud
LAW PROJECT NO.: 5810860101
1. MATERIAL SOURCE: Paradise
2. MATERIAL DESCRIPTION: Ponded Fly Ash (East Cell)
3. REMOLDING TARGETS: 95% Standard Dry Density at Optimum Moisture Content
4, MATERIAL TYPE 2
5. TEST DATE 08-14-1995
35
30 <
5
‘»
2
; - °
/2]
[
s
pr=r)
AT
)
é .
O
10 S
©
P4
518
0
0 1 2 3 4 5

Axial Strain (%)

TVA-00012311



LABORATORY MATERIAL HANDLING AND TESTING SHEETNO 1 OF 2

LABORATORY MATERIAL TEST DATA
RESILIENT MODULUS OF UNBOUND GRANULAR BASE/SUBBASE
MATERIALS AND SUBGRADE SOILS
LAB DATA SHEET T46 - RECOMPACTED SAMPLES

UNBOUND GRANULAR BASE/SUBBASE LAYERS AND SUBGRADE SOILS
SHRP TEST DESIGNATION UG07, SS07/SHRP PROTOCOL P46

LABORATORY PERFORMING TEST: LAW ENGINEERING, INC. - ATLANTA, GEORGIA

PROJECT NAME: TVA - Fly Ash, Bottom Ash and Scrubber Gypsum Study
LAW PROJECT NO.: 5810860101
1. MATERIAL SOURCE: Paradise
2. MATERIAL DESCRIPTION: Ponded Fly Ash (East Cell)
3. REMOLDING TARGETS: 95% Modified Drv Density at Optimum Moisture Content
4. MATERIAL TYPE (Type 1 or Type 2) 2
S. TEST INFORMATION
PRECONDITIONING - GREATER THAN 5% PERM. STRAIN? (Y = YES ORN = NO) N
TESTING - GREATER THAN 5% PERM. STRAIN? (Y = YES ORN = NO) N
TESTING - NUMBER OF LOAD SEQUENCES COMPLETED (0- 15) 15
6.  SPECIMEN INFO ..
SPECIMEN DIAM., inch
TOP 2.86
MIDDLE 2.86
BOTTOM 2.86
AVERAGE 2.86
MEMBRANE THICKNESS (1), inch 0.01
MEMBRANE THICKNESS (2), inch 0.01
NET DIAM., inch 2.83
HEIGHT OF SPECIMEN, CAP AND BASE, inch 6.05
HEIGHT OF CAP AND BASE, inch 0.00
INITIAL LENGTH, L, , inch 6.05
INITIAL AREA, A, in® 630
INITIAL VOLUME AoL,, in® 38.12
7.  SOIL SPECIMEN WEIGHT .
INITIAL WEIGHT OF CONTAINER AND WET SOIL, grams 1223.91
FINAL WEIGHT OF CONTAINER AND WET SOIL, grams 0.00
WEIGHT OF WET SOIL USED, grams 1223.91
8.  SOIL PROPERTIES .: .
IN SITU MOISTURE CONTENT (NUCLEAR), % N/A
IN SITU WET DENSITY (NUCLEAR), pcf N/A
or
OPTIMUM MOISTURE CONTENT, % 137
MAX. DRY DENSITY, pcf 1144
95 % MAX. DRY DENSITY, pcf 108.7
9. SPECIMEN PROPERTIES:
COMPACTION MOISTURE CONTENT, % 14.2
MOISTURE CONTENT AFTER RESILIENT MODULUS TESTING, % 142
COMPACTION DRY DENSITY, y4 pef 107.0
10. QUICK SHEAR TEST
STRESS - STRAIN PLOT ATTACHED (Y = YES, N = NO) Y
TRIAXIAL SHEAR MAXIMUM STRENGTH (MAX. LOAD/X-SECTION AREA), psi 46.5
SPECIMEN FAIL DURING TRIAXIAL SHEAR? (Y =YES, N =NO) Y
11. COMMENTS (Section 10.4 of Protocol P46)
(a) CODE Q Q 0 0 0 1]
(b) NOTE
08-14-1995

12. TESTDATE

GENERAL REMARKS:

SUBMITTED BY, DATE

£ e 9/)0/95

LABORATORY MANAGER
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FIGURE 1 - Logarithmic Plot of Resilient Modulus (Mg) vs Cyclic Stress (Sc) .

PROJECT NAME: TVA - Fly Ash, Bottom Ash and Scrubber Gypsum Study
LAW PROJECT NO.: 5810860101

1. MATERIAL SOURCE: Paradise

2. MATERIAL DESCRIPTION: Ponded Flv Ash (East Cell)

3. REMOLDING TARGETS: 95% Modified Dry Density at Optimum Moisture Content
4. MATERIAL TYPE 2

5. TEST DATE 08-14-1995

Mg = K1 (So)** (1+85)%®

Ki= 5,551
K2= -0.06155
K5= 0.44309
Rl= 0.91
Resilient Modulus QA Plot
100,000 - T ] ‘
- - !
©S3 =6 psi ]
B S3 =4 psi —
AS3=2psi ]
.“9’:
3
S ® ] @
®
3 10,000 n & m B g
= A A
- A A A a_
0
%
Q
14
1,000
0 1 2 3 4 5 6 7 8 9 10
Cyclic Stress (psi)
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FIGURE 2 - Quick Shear Stress vs Strain

PROJECT NAME: TVA-FI Bottom Ash and Scrubber Gypsum Stu
LAW PROJECT NO.: 5810860101
1. MATERIAL SOURCE: Paradise
2. MATERIAL DESCRIPTION: Ponded Fly Ash (East Cell)
3. REMOLDING TARGETS: 95% Modified Density at Optimum Moisture Content
4, MATERIAL TYPE 2
S. TEST DATE 08-14-1995
3
— 35 <
7]
Q.
- 30
n
(7]
g 25
w
E 20
>
< 45
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Axial Strain (%)
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PARADISE
Boiler Slag (Reed Rejects)

Grain Size Distribution Test Report
Moisture-Density Relationship (Standard Proctor)
Moisture-Density Relationship (Modified Proctor)

Consolidation Test (Not Performed)

Hydraulic Conductivity - Falling Head (2 Pages)
Triaxial Compression Test (2 Pages)
Direct Shear Test (Not Performed)

California Bearing Ratio
Resilient Modulus (Standard Proctor) (9 Pages)
Resilient Modulus (Modified Proctor) (9 Pages)

TVA-00012322
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TVA - PARADISE

BOILER SLAG (REED REJECTS)

[Description Test Method Property Sample 1 Sample 2 Sample 3
Grain Size ASTM D 422 Percent Retained on the #4 Sieve 0.0 0.0 1.0
: Percent Passing the #200 Sieve 5.8 12.5 10.2
Percent Passing the 0.005 mm Sieve 0.0 0.0 0.0
Atterberg Limits ASTM D 4318 Liquid Limit NL NL NL
Plastic Limit NP NP NP
Plasticity Index N/A N/A N/A
Specific Gravity ASTM D 854 Specific Gravity at 20°C 2.78 2.84 273
Classification ASTM D 2487 Unified Soil Classification System (USCS) SP-SM SM SW-SM
AASHTO M 145 AASHTO Classification A-1-b A-2-4(C.0) A-1-b
Composite Sample
Moisture-Density Relations ASTM D 698 Maximum Dry Density, pef 112.5
(Standard Effort) Optimum Moisture Content, % 18.2_
Moisture-Density Relations ASTM D 1557 Maximum Dry Density, pef 116.0
(Modified Effort) Optimum Moisture Content, % 18.7
Result Dry Density, pcf Moisture Content, %
Consolidation ASTM D2435 Compression Index C¢ t.n.p. tn.p. tn.p.
Hydraulic Conduclivity ASTM D 5084 Hydraulic Conductivity, cm/sec 1.1E-3 104.7 17.2
Triaxial Shear Strength ASTM D4767 Effective Stress, Cohesion, ¢, ksf 0.06 105.3 16.8
[Consolidated-Undrained (CU) Effective Stress, internal Friction Angle, ¢', degrees 40.6
Total Stress, Cohesion, ¢, ksf 2.00 105.3 16.8
Total Stress, Intemal Friction Angle, ¢, degrees 40.3
Direct Shear Strength ASTM D 3080 Cohesion, c, ksf tn.p. tn.p. tn.p.
Intemal Friction Angle, §, degrees t.n.p.
Califomia Bearing Ratio ASTM D 1883 CBR, % 55 105.1 15.0
Resilient Modulus SHRP P46 Resilient Modulus at 4psi axial stress and 5,460 1046 156
lSStandard Compactive Effort) 4psi confining pressure
Resilient Modulus SHRP P46 Resilient Modutus at 4psi axial stress and 5,529 107.5 14.4
(Modified Compactive Effort) 4psi confining pressure
Soil Resistivity AASHTO T 288 Minimum Resistivity, Ohm-cm 9,700
pH of Soil AASHTO T 289 pH 4.3
\Water Soluble Sulfate lon AASHTO T 280 Suifate ion Content, mg/kg 220
Water Solubie Chioride lon AASHTO T 290 Chloride lon Content, mg/kg <10

t.n.p. = test not performed
paf-siag.xis
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GRAIN SIZE - mm
Test|% +3" % GRAVEL % SAND % SILT | % CLAY
e B 0.0 0.0 84 .2 5.8
Al 7 0.0 0.0 87.5 12.5
| 8 0.0 1.0 838.8 9.2
LL PI Dgs Dgo D50 D3p D45 Dio Cc Cy
[ ] NL NP 1.15 0.80 0.493 0.301 [0.1673 |0.1171 1.29 5.1
Y NL NP 1.00 0.44 0.33 0.490 |0.0974 {©.0517 1.60 8.4
[ | NL NP 1.38 0.66 0.51 0.2B0 |0.1348 |0.0832 1.23 7.9
MATERIAL DESCRIPTION ‘ uUscs AASHTO
® Reed Rejects SP-SM A—-1-b
A Reed Rejects SM A-2-4(0.2)
B Reed Rejects SW~SM A-1-b
Project No.:. 5810860101 Remarks:
Project: TVA — Paradise Tested by: Jce
@ Location: Boiler Slag A & B Revi 4 by: l‘ﬂ
A Location: Beoiler Slag C & D eviewe v
B Location: Boiler Slag E & F

Date:

July 18,

1995

GRAIN SIZE DISTRIBUTION TEST REPORT

LAW ENGINEERING,

INC.

Figure No.
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HYDRAULIC CONDUCTIVITY | A

LAW ENGINEERING

Project No. 5810860101 Tested By HEJ

Project Name TVA - Paradise Test Date 07/15/95

Material (Source) Boiler Slag Reviewed By RLB
(Reed Rejects) Review Date  09/06/95

ASTM D5084 - Falling Head

Sample Type: Remolded
Sample Orientation: - Vertical |
Initial Water Content, %: 17.2

Wet Unit Weight, pcf: 122.7

Dry Unit Weight, pcf: . 104.7
Compaction, %: 93.0
Hydraulic Conductivity, cm/sec. @20 °C: 1.1E-03
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Water content, %
"Standard" Practaor, ASTM D 698, Method A
Elev/ Classification Nat . Sp.G. LL PT % > % <
Depth USCS AASHTO Moist. No .4 No . 200
SM* A—1-bx 2.78 NL NP 0.33 %| 9.5 %
TEST RESULTS MATERIAL DESCRIPTION
Optimum moisture = 18.2 %
Maximum dry density = 112.5 pcf
Project No.: 5810860101 Remarks:
Project: TVA - Paradise Tested by: J&/~
Location: Boiler Slag Reviewed by: /2&65
Reed Rejects
Date: July 25, 1985
MOISTURE-DENSITY RELATIONSHIP
LAW ENGINEERING, INC. Figure No.
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MOISTURE-DENSITY RELATIONSHIP
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Depth USCS AASHTO Moist. U No.4 |No.200
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TEST RESULTS

MATERIAL DESCRIPTION

Optimum moisture = 18.7 %
Maximum dry density = 116.0 pcf

Date:

Project:

Project No.: 5810880101

TVA - Paradise

Location: Boiler Slag

Reed Rejects

July 25, 18985

- ——— /|

MOISTURE-DENSITY RELATIONSHIP

LAW ENGINEERING, INC.

Remarks

Tested Dyzﬁ_LCWQL/

Reviewed by:

Figure No.

2

‘
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15.00

TOTAL EFFECTIVE
C, ksf 2.00 0.06 P
¢, deg  40.3 .6 /|5
[ 0.85
[43] — ——
X 10.00 —_—
0
[))]
[0)]
[N
4+
w
G
o 5.00
- ERHIEN N 57 AR £ 34
135}
0 5.00 10.00 15.00 20.00 25.00 30.00
Total Normal Stress, ksf
Effective Normal Stress, ksf - - -
30.00
SAMPLE NO. 1 2 3
WATER CONTENT. % 16.7 16.4 17.2
25.00 é DRY DENSITY, pcf 105.7 105.5 104.7
— [SATURATION, % 72.3 70.6 72.8
= |vOID RATIO 0.641 0.645 0.658
s Z |DIAMETER, in 2.83 2.83 2.83
B 20.00 = :
RV, HEIGHT, in 6.00 6.00 6.00
” WATER CONTENT, % 22.1 22.7 22.9
o 15.00 i~ |DRY DENSITY, pcf 107.5 106.4 106.0
5 w |SATURATION, % "100.0 100.0 100.0
n F |VOID RATIO 0.615 0.631 0.837
. ~ |[DIAMETER, 1in 2.81 2.82 2.81
S 10.00 < IHEIGHT, in 5.99 5.99 5.99
3 BACK PRESSURE, ksf 2.94 4.31 3.64
5 5 .00 CELL PRESSURE, ksf 6.94 5.30 5.64
e FAILURE STRESS, ksf 23.52 12.38 15.93
PORE PRESSURE, ksf 1.04 1.76 1.14
0 STRAIN RATE, %/min. 0.100 0.100 0.100
0 5 10 15 20 |[ULTIMATE STRESS, Kksf
Axial Strain, PORE PRESSURE, ksf
Toee or Tear DT e meme
CU with pore pressures 3 ' s - ; -
SAMPLE TYPE: Remolded CLIENT:

DESCRIPTION:

LL= NL PL= NP

SPECIFIC GRAVITY= 2.7

REMARKS: Tested by:
Reviewed by:ﬁ&@b

FIG. NO.

PI=

PROJECT: TVA - Paradise

SAMPLE LOCATION:
Reed Hejects

PROJ. NO.: 5810860101

Boiler Slag

DATE:

August 23, 1995

LAW ENGINEERING,

TRIAXIAL COMPRESSION TEST

INC.
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Client: - ’
Project: TVA - Paradise
Location: Boiler Slag Reed Rejects
File: 8601H Project No.: 5810860101 Page 2/2 Fig. No. I
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California Bearing Ratio
(ASTM D1883-92)

LAW ENGINEERING

Project No. 5810860101 Tested By EM
Project Name TVA - Paradise Test Date 08/07/95
Material (Source)  Boiler Slag ( Reed Rejects) Reviewed By RLB
Review Date 08/16/95
Compaction, % 95.0 90.4 94.8
Before Soak Dry Density, pcf 106.9 101.7 106.6
Before Soak Moisture Content, 154 15.5 142
After Soak Dry Density, pcf 107.5 102.4 107.1
After Soak Moisture Content, % 16.4 174 16.3
CBR @ 0.1 in. 1033 20.8 40.0
CBR @ 0.2 in. 94.4 30.6 53.3
2000
_—

1500 /

1000 / —

Stress on Piston, psi

500 — -
A

0 &2 ‘
0 0.1 0.2

0.3

04 0.5

Penetration of Piston, in.

2. 950 _, 904

% Compaction

..A_

94.8

0.6
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LABORATORY MATERIAL HANDLING AND TESTING SHEETNO 1 OF _2

LABORATORY MATERIAL TEST DATA
RESILIENT MODULUS OF UNBOUND GRANULAR BASE/SUBBASE
MATERIALS AND SUBGRADE SOILS
LAB DATA SHEET T46 - RECOMPACTED SAMPLES

UNBOUND GRANULAR BASE/SUBBASE LAYERS AND SUBGRADE SOILS
SHRP TEST DESIGNATION UG07, SS07/SHRP PROTOCOL P46

LABORATORY PERFORMING TEST: LAW ENGINEERING, INC. - ATLANTA, GEORGIA

PROJECT NAME: TVA - Fly Ash, Bottom Ash and Scrubber Gypsum Study

LAW PROJECT NO.: 5810860101

1. MATERIAL SOURCE: Paradise

2. MATERIAL DESCRIPTION: Boiler Slag (Reed Rejects)

3. REMOLDING TARGETS: 95% Standard Density at Optimum Moisture Content

4. MATERIAL TYPE (Type 1 or Type 2) 2
5. TEST INFORMATION

PRECONDITIONING - GREATER THAN 5% PERM, STRAIN? (Y = YES ORN =NO)
TESTING - GREATER THAN 5% PERM. STRAIN? (Y = YES ORN = NO)
TESTING - NUMBER OF LOAD SEQUENCES COMPLETED (0 - 15)
6.  SPECIMEN INFO ..
SPECIMEN DIAM., inch
TOP
MIDDLE
BOTTOM
AVERAGE
MEMBRANE THICKNESS (1), inch
MEMBRANE THICKNESS (2), inch
NET DIAM., inch
HEIGHT OF SPECIMEN, CAP AND BASE, inch
HEIGHT OF CAP AND BASE, inch
INITIAL LENGTH, Lo , inch
INITIAL AREA, Ao, in®
INITIAL VOLUME AoL,, in®
7.  SOIL SPECIMEN WEIGHT :
INITIAL WEIGHT OF CONTAINER AND WET SOIL, grams
FINAL WEIGHT OF CONTAINER AND WET SOIL, grams
WEIGHT OF WET SOIL USED, grams
8.  SOIL PROPERTIES .:
IN SITU MOISTURE CONTENT (NUCLEAR), %

IN SITU WET DENSITY (NUCLEAR), pef

or
OPTIMUM MOISTURE CONTENT, %
MAX. DRY DENSITY, pcf

95 % MAX. DRY DENSITY, pef
9. SPECIMEN PROPERTIES:
COMPACTION MOISTURE CONTENT, %
MOISTURE CONTENT AFTER RESILIENT MODULUS TESTING, %
COMPACTION DRY DENSITY, y4 pef
10. QUICK SHEAR TEST
STRESS - STRAIN PLOT ATTACHED (Y = YES, N = NO)
TRIAXIAL SHEAR MAXIMUM STRENGTH (MAX. LOAD/X-SECTION AREA), psi
SPECIMEN FAIL DURING TRIAXIAL SHEAR? (Y = YES, N =NO)
11. COMMENTS (Section 10.4 of Protocol P46)
(a) CODE
(b) NOTE
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12.  TEST DATE

08-14-1995

GENERAL REMARKS:

SUBMITTED BY, DATE

AL Brdan 9/10,/95

LABORATORY MANAGER
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' FIGURE 1 - Logarithmic Plot of Resilient Modulus (Mg) vs Cyclic Stress (S¢)

PROJECT NAME: TVA - Fly Ash, Bottom Ash and Scrubber Gypsum Study
LAW PROJECT NO.: 5810860101

1. MATERIAL SOURCE: Paradise

2. MATERIAL DESCRIPTION: Boiler Slag (Reed Rejects)

3. REMOLDING TARGETS: 95% Standard Dry Density at Optimum Moisture Content
4. MATERIAL TYPE 2

5. TEST DATE 08-14-1995

Mg = K1 (S¢)** (1+8,)%°

Kl= 1,661
K2 = 0.06737
K5 = 0.79102
Rl=__ 097
Resilient Modulus QA Plot
‘ 100,000 ‘ ,
\ [
@ S3 =6 psi L
B S3=4psi ]
A S3=2psi N
z
5
3
S 10,000 - . . - s
é B - | B h
3 - a
14 A A
1,000 -
0 1 2 3 4 5 6 7 8 9 10
Cyclic Stress (psi)
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FIGURE 2 - Quick Shear Stress vs Strain

PROJECT NAME:
LAW PROJECT NO.:

1.

“wohkwN

Axial Stress (psi)

MATERIAL SOURCE:
MATERIAL DESCRIPTION:

REMOLDING TARGETS:
MATERIAL TYPE
TEST DATE

35

TVA - Fly Ash. Bottom Ash and Scrubber Gypsum Study
5810860101

Paradise

Boiler Slag (Reed Rejects)

95% Standard Dry Density at Optimum Moisture Content
2

08-14-1995

2 3 4
Axial Strain (%)
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LABORATORY MATERIAL HANDLING AND TESTING SHEETNO 1 OF _2

LABORATORY MATERIAL TEST DATA
RESILIENT MODULUS OF UNBOUND GRANULAR BASE/SUBBASE
MATERIALS AND SUBGRADE SOILS
LAB DATA SHEET T46 - RECOMPACTED SAMPLES

UNBOUND GRANULAR BASE/SUBBASE LAYERS AND SUBGRADE SOILS
SHRP TEST DESIGNATION UG07, SS07/SHRP PROTOCOL P46

LABORATORY PERFORMING TEST: LAW ENGINEERING, INC. - ATLANTA, GEORGIA

PROJECT NAME: TVA - Fly Ash, Bottom Ash and Scrubber Gypsum Study

LAW PROJECT NO.: 5810860101

1. MATERIAL SOURCE: Paradise

2 MATERIAL DESCRIPTION: Boiler Slag (Reed Rejects)

3. REMOLDING TARGETS: 95% Modified Dry Density at Optimum Moisture Content

4. MATERIAL TYPE (Type 1 or Type 2) 2
5. TEST INFORMATION

PRECONDITIONING - GREATER THAN 5% PERM. STRAIN? (Y = YES ORN = NO)
TESTING - GREATER THAN 5% PERM. STRAIN? (Y = YES ORN = NO)
TESTING - NUMBER OF LOAD SEQUENCES COMPLETED (0 - 15)
6.  SPECIMEN INFO..
SPECIMEN DIAM., inch
TOP
MIDDLE
BOTTOM
AVERAGE
MEMBRANE THICKNESS (1), inch
MEMBRANE THICKNESS (2), inch
NET DIAM., inch
HEIGHT OF SPECIMEN, CAP AND BASE, inch
HEIGHT OF CAP AND BASE, inch
INITIAL LENGTH, L, , inch
INITIAL AREA, A,, in®

INITIAL VOLUME AgLs, in®

7. SOIL SPECIMEN WEIGHT :
INITIAL WEIGHT OF CONTAINER AND WET SOIL, grams
FINAL WEIGHT OF CONTAINER AND WET SOIL, grams
WEIGHT OF WET SOIL USED, grams

8. SOIL PROPERTIES .
IN SITU MOISTURE CONTENT (NUCLEAR). %

IN SITU WET DENSITY (NUCLEAR), pef

or
OPTIMUM MOISTURE CONTENT, %
MAX. DRY DENSITY, pef

95 % MAX. DRY DENSITY, pcf
9. SPECIMEN PROPERTIES:
COMPACTION MOISTURE CONTENT, %
MOISTURE CONTENT AFTER RESILIENT MODULUS TESTING, %
COMPACTION DRY DENSITY, v4 pef :
10. QUICK SHEAR TEST
STRESS - STRAIN PLOT ATTACHED (Y = YES, N = NO)
TRIAXIAL SHEAR MAXIMUM STRENGTH {MAX. LOAD/X-SECTION AREA), psi
SPECIMEN FAIL DURING TRIAXIAL SHEAR? (Y =YES, N =NO)
11. COMMENTS (Section 10.4 of Protocol P46)
(a) CODE
(b) NOTE
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12. TESTDATE

08-14-1995

GENERAL REMARKS:

SUBMITTED BY, DATE

AT Bbuihos 9/10/%5

LABORATORY MANAGER

TVA-00012342
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FIGURE 1 - Logarithmic Plot of Resilient Modulus (Mg) vs Cyclic Stress (Sc) .

PROJECT NAME: TVA - Fly Ash, Bottom Ash and Scrubber Gypsum Study
LAW PROJECT NO.: 5810860101

1. MATERIAL SOURCE: Paradise

2. MATERIAL DESCRIPTION: Boiler Slag (Reed Rejects)

3. REMOLDING TARGETS: 95% Modified Dry Density at Optimum Moisture Content
4. MATERIAL TYPE 2

5. TEST DATE 08-14-1995

Mg =K1 (S¢) (1+S3)°

Kl= 1,715
K2 = 0.08023
K5= 0.76411
R*= 0.95
Resilient Modulus QA Plot
100,000 l T .
] ]
®S3=6psi ]
ES3=4psi —
AS3=2psi T
."a‘
K=
"
3
3
% 10,000 - - ‘ . 5
é 8 - ] L #
.a ‘ J
A A
A A
1,000
0 1 2 3 4 5 6 7 8 g9 10
Cyclic Stress (psi)
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FIGURE 2 - Quick Shear Stress vs Strain

PROJECT NAME: TVA-FI Bottom Ash and Scrubber um Stu
LAW PROJECT NO.: 5810860101
1.  MATERIAL SOURCE: ' Paradise
2 MATERIAL DESCRIPTION: Boiler Slag (Reed Rejects)
3. REMOLDING TARGETS: 95% Modified Dry Density at Optimum Moisture Content
4. ° MATERIAL TYPE 2
5 TEST DATE 08-14-1995
35

Axial Stress (psi)

0 1 2 3 4 5

Axial Strain (%)
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PARADISE
Scrubber Gypsum

Grain Size Distribution Test Report (Not Performed)
Moisture-Density Relationship (Standard Proctor)
Moisture-Density Relationship (Modified Proctor)

Consolidation Test Report
Hydraulic Conductivity - Falling Head (2 Pages)
Triaxial Compression Test (2 Pages)
Direct Shear Test
California Bearing Ratio
Resilient Modulus (Standard Proctor) (9 Pages)
Resilient Modulus (Modified Proctor) (9 Pages)
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TVA - PARADISE
SCRUBBER GYPSUM

Ir[—)esctiption Eest Method Property Sample 1 Sample 2 Sample 3
Grain Size ASTM D 422 Percent Retained on the #4 Sieve seenote 1 see note 1 see note 1
Percent Passing the #200 Sieve see note 1 see note 1 see note 1
Percent Passing the 0.005 mm Sieve see note 1 see note 1 see note 1
Atterberg Limits ASTM D 4318 Liquid Limit NL NL NL
Plastic Limit NP NP NP
Plasticity Index N/A N/A N/A
Specific Gravity ASTM D 854 Specific Gravity at 20°C 3.00 (see note 2)
Classification ASTM D 2487 Unified Soit Classification System (USCS) see note 3 see note 3 see note 3
AASHTO M 145 AASHTO Classification see note 3 see note 3 see note 3
Composite Sampie
Moisture-Density Relations ASTM D 698 Maximum Dry Density, pcf 85.7
'FStandam Effort) Optimum Moisture Content, % 31.1
Moisture-Density Relations ASTM D 1557 Maximum Dry Density, pcf 87.4
(Modified Effort) Optimum Moisture Content, % 30.8
Result Dry Density, pcf Moisture Content, %
Consolidation ASTM D2435 Compression Index C¢ 0.13 77.9 359
Hydraulic Conductivity ASTM D 5084 Hydraulic Conductivity, cm/sec 1.5E-4 777 37.1
Triaxial Shear Strength ASTM D4767 Effective Stress, Cohesion, ', ksf 0.00 78.0 36.4
[Consolidated-Undrained (CU) Effective Stress, Interal Friction Angle, ¢'.degrees 39.7
Total Stress, Cohesion, ¢, ksf 3.07 78.0 36.4
Total Stress, Internal Friction Angle, ¢, degrees 35.5
Direct Shear Strength ASTM D 3080 Cohesion, c, ksf 097 755 357
Internal Friction Angle, ¢, degrees 45.7
Califonia Bearing Ratio ASTM D 1883 CBR, % 14 80.0 32.0
Resilient Modulus SHRP P46 Resilient Modulus at 4psi axial stress and 15,110 793 338
(Standard Compactive Effort) 4psi confining pressure
|Resilient Modulus SHRP P46 Resilient Modulus at 4psi axial stress and 16,325 81.4 326
{Madified Compactive Effort) 4psi confining pressure
Soil Resistivity AASHTO T 288 Minil Resistivity, Ohm-cm 1,100
pH of Soit AASHTO T 289 pH 7.7
Water Soluble Sulfate ton AASHTO T 290 Sulfate fon Content, mg/kg 4630
Water Soluble Chioride lon AASHTO T 290 Chioride lon Content, mg/kg 10

Note 1. Material observed to 'c'lirystahze/set-up upon wetting. iest could not be pei ormed.

Note 2: A test was performed on a composite sample from the 3 independant samples.
Note 3: A classification could not be performed without the ASTM D 422 results.

paf-gy.xls
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> D 3.00
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25 27 .5 30 32.5 35 7.5 40
Water content, %
"Standard" Proctor, ASTM D 688, Method A
Elev/ Classificatian Nat . Sp.G. LL pI % > % <
Cepth UECS AASHTO Moist. No . 4 Ng .200
32.00 NL NP
TEST RESULTS MATERIAL DESCRIPTION
Optimum moisture = 31.1 % Gypsum
Maximum gry density = 85.7 pcf
Project No.: 5810860101 Remarks:
Project: TvaA — Parzdise Tested Dy: 435
Location: Scrubber Gypsum ' Reviewsd Dy: /‘b
Date: September 27, 13295 .
MOISTURE-DENSITY RELATIONSHIP
LAW ENGINEERING, INC. Figure No.
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MOISTURE-DENSITY RELATIONSHIP

88 \
\
- ~ \
a7 ” \\
AN \
\
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i)
S Zay for
g 85 \ Sp.G.=
3.0¢C

> 3
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23

25 27 .5 30 22.5 37.5 40
Water content, %
"Modified" Practor, ASTM D 1557, Method A
Elev/ Classification Nat . Sp .G LL pT % > % <
Cepth USCS AASHTO Moist. T No.4 |No.200
3.00 - NL NF

TEST RESULTS

MATERIAL DESCRIPTION

Jptimum moisture = 30.8 %
Maximum dry density = 87.4 pcf

Gypsum

Project No.: 5810880101

Project:

Location:

Date

TvA - Paradise

Scrubber Gypsum

September 28, 139895

MOISTURE-DENSITY RELATIONSHIP

LAW ENGINEERING, INC.

Remarks:

Testea ny: &M

Reviewsd Dy: féj

Figure No.
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Applied Pressure - ksf
Natural Natural Ory Precons.
Saturation |Moisture | Density LL P1 Sp. 6o press. Cc o
76.6 % 35.9 77 .9 NL NP 3.000 1.80 0.13 1.4047
TEST RESULTS MATERIAL DESCRIPTION
Compression Index = 0.13

Project No.: 5810850101

i)

Project: TV& - Paradise Remarks: V4
Location: Scrubber Gypsum /éi
oost eYRsU Tested by

Date: 5/28/95 Reviewed by: 75’5 ‘

CONSCLIDATION TEST REPGRT

LAW ENGINEERING, INC.

Fig. Ng.
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HYDRAULIC CONDUCTIVITY

A

LAW ENGINEERING

Project No. 5810860101 ’ Tested By HEJ
Project Name TV A-Paradise Test Date 10/17/95
Boring No. Scrubber Gypsum Reviewed By RLB
Sample No. Bag Review Date  10/i19/4S
Sample Depth
Sample Description  Gypsum
ASTM D5084 - Falling Head

Sample Type: Bag

Sample Orientation: Vertical

Initial Water Content, %: 37.1

Wet Unit Weight, pcf: 106.5

Dry Unit Weight, pcf: 77.7

Compaction, %: 90.7

Hydraulic Conductivity, cm/sec. @20 °C: 1.5E-04

TVA-00012358



Lo ur ojdwes jo eare =y .

ONRIZINIONA AAV']

wd 7S] =] spu ur oy =)
LU0 78S 0F =V wo Ul pesy [eulj =JY wo ur ojdwies jo pBud| = |
A0 0 =t wo Ul peay| [eniul = 04 LLUD U 97321Nq JO BAIR = B
JeOILBA | L706 98 segl 3
9S/WD pO-AS'T Do 0T 1 N "SAV uoneuaLy % (od) adk 1 -
sjdweg |uonoedwoy | ysud( ‘xey | ojdureg |eui] Jo 'ON
y0-dS°1 1T +0-d9°1 117501 1Lel 0'ce 00 €Sy
p0-dS°1 IT v0-49°1 11°601 11°LT] 0'Ce 00 SSv
pO-dS°1 1T ¥0-49°1 11°601 11°LT1 0'ce 00 [494
Do 0T
29s/Wd (D0) 2950 (wo) (wo) ysiut 1IN (09s) ysiuig Jes ysiur,g uels
b dway, b JH OH UOISIAI(] | UOISIAI(] aui g aung, o], ae aeq
vl 1sd ‘aunssaig Suiuijuo) L'LL Jod am nupn) Aig 000 SWweds ‘JysioN dIe],
0 15d ‘aInssaiq yorg <901 Jod M U 1M 1S°SS01 swield 9B + [10S 1M
v 1sd ‘amssaid JaquieyD I'LE 9 JUSIUOD) JIMISION | 0€8°Z B eI 0009 age1oAy
0€8'C € uoned0T] 0009 guonesoy
¥9'0S swetd WsopM ued | 0€8°C c uonedo] 0009  uoheso]
0€'0Z8 swies3 ‘ued+10§ AIQ | 0€8'C | uones07] 0009 | uones0j
61-L ‘0N ued w ‘rejurel(q ur ‘ydua]
B)g(] Adweg
winsdAn vonduosa( ajdwes
do(q ojdureg
SY/bif0l 1B MIIAY geqg -oN o|duwes
4T A9 pomaIady winsd£0) 1aqqniog  oN Sutog

S6/L1/01 e 1seL asipeie -V AL QuweN 103lo1g

101098018S  IequnN qof

(06 - ¥80SA INLSYV)
AV3H ONITIV4 - 1S31 ALTIgVINY3Ad

[HH Ad pa3sa],

TVA-00012359



15.00
TOTAL EFFECTIVE
C, kst 3.07 0
0, deg 35.5
- | TAN ¢ 0.71
}210.00 e e
"
o
1]
[
42
w
[
(0o)
5 S.
r
w
o bl R
0 5.00 10.00 15.GC0 - 20.00 25.0 3G .00
Total Normal Stress, ksf
Effective Normal Stress, ksf -—-=
30.00 ' :
SAMPLE NO. 1 2 3
. : WATER CONTENT, % 3.0 37.14 36.2
25.00 < |DRY DENSITY. pcf 78.1 77.7 78.1
H |SATURATION, % 77.2 78.0 77.86
: VY0ID RATIO 1.399 1.411 1.398
b Z |DIAMETER, 1in 2.83 2.832 2.83
@ 2G.00 = .
X HEIGHT, in B5.00 &6.00 5.0Q
@ WATER CONTENT, % 46 .1 46.68 44.2
[p)
o 15.00 B DRY DENSITY. pcf 78.6 78.1 80.6
b W {SATURATION, 2% 100.0 100.0 100.0
0 = lvoID RATIO 1.383 1.399 1.325
¢ ~ |DIAMETER, 1in 2.82 2.83 2.79
< .
o 10.00 HEIGHT, 1in 5.99 §5.98 5.97
o
z BACK PRESSURE, ksf 5.23 4.28 5.34
5 5.00 CELL PRESSURE, ksf £.23 6.28 9.34
a FAILURE STRESS, ksf 13.84 18.11 22.11
PORE PRESSURE, ksf 2.02 0.74 3.47
o) STRAIN RATE, %/min. Q.100 0.100 ©.100
0 5 10 15 20 |ULTIMATE STRESS, ksf
Axial Strain, % PORE PRESSURE, ksf
Sy FAILUR k . . .
TYPE OF TEST: fi URE, sf 18.06 24.70 27 .98
- . S3 FAILURE, ksf 4.21 5.B8 5.87
CU with pore pressures
AMPLE TYPE: Remolded CLIENT:
DESCRIPTION:. Gypsum
PROJECT: TVA - Paradise
LL= NL PL= NP PI= ‘ '
SPECIFIC GRAVITY= 3.0Q SAMPLE LOQCATION: Scrubber Gypsum
REMARKS: Tested by:
, PROJ. NO.: 5810880101 DATE: 10/23/95
Reviewed bhy:
TRIAXIAL COMPRESSION TEST
FIG. NO. LAW ENGINEERING, INC.
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Client:

Project: TV4A - Paradise
Location: Scrubber Gypsum
File: 88601Q Project No.: 5810860101 Page 2/2 Fig. No. —
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-0.0390 12.00
RESULTS
Cc, ksf 0.97
—0.020 b, deg 45.7
oy
- TAN ¢ 1.03
- =0.010 ¥ 8.00 p—
E Dilation m‘
(] [4x}
et
[} 0 E
] o
—_ Conscl. 03]
@D [
S 0.010 o 4.00
+ =
I 92
QD
>
0.020
o0 030 Pl , 5 R e B L ot R AR VO AR
0 .1 G.2 .3 0.4 Q 4,00 8.00 12.00
Horiz. Deform., in Normal Stress, ks f
6.00
SAMPLE NO. 1 2 3
WATER CONTENT, % 3.1 35.9 35.2
5.00 < |DRY DENSITY. pcf 75.5 75.4 75.8
— |SATURATION, % 80.2 79.1 78.8
= |vOID RATIO - 1.192 1.203 1.182
e 4. 00 Z |DIAMETER, in 2.50 2.50 2.50
@ VY HEIGHT, in 0.81 0.81 0.81
) WATER CONTENT, % 3.1 35.9 35.2
®  3.00 = |DRY DENSITY. pcf 75.5 75.1 75.8
v 0 |saTURATION, % BoO. 2 79.1 78.8
5 = |voID RATIO 1.192 1.203 1.182
0 ~ |DIAMETER, in 2.50 2.5 2.50
¢ 2.00 < |HEIGHT, in 0.81 0.81 0.81
< ]
g NORMAL STRESS, ksf 0.97 1.94 3.88
)
1.00
MAX . SHEAR, Kksf 1.93 3.02 4.94
o L] ] |STRAIN RATE,  %/min. 0.500 0.500 0.500
0 0.1 0.2 0.2 0.4
Horiz. Deform., in ULT. SHEAR, ksf
SAMPLE DATA
SAMPLE TYPE: Remolded CLIENT:
DESCRIPTION: Gypsum
PROJECT: TVA — Paradise
LL= NL PL= NP PI=
SPECIFIC GRAVITY= 3.02 SAMPLE LOCATION: Scrubber Gypsum
REMARKS: Tested by
PROJ. NO.: 58108850101 DATE: 10/10/95
Reviewed by: /(LK
DIRECT SHEAR TEST
FIG. NO. LAW ENGINEERING, INC.

TVA-00012362



California Bearing Ratio

(ASTM D1883-92)

LAW ENGINEERING

Project No. 5810860101 Tested By EM
Project Name TVA - Paradise Test Date 10/09/95
Material (Source) Gypsum Reviewed By RLB
Review Date 10/10/95
Compaction, % 93.9 923 96.5
Before Soak Dry Density, pcf 80.5 79.1 82.7
Before Soak Moisture Content, 33.2 31.5 29.7
After Soak Dry Density, pcf 79.8 76.6 82.0
After Soak Moisture Content, % 40.8 40.9 36.7
CBR @0.1 in. 9.7 59 7.5
CBR@0.2 in. 14.5 75 93
500 — I
400 - - . —
g N
g“ 300 - . — o -
z ///. <
[=» -~ A ‘
: -
g o &
2 200 e A | :
O
= // 4
n / ) ‘
; /// e
100 s & )
2
0 (/{ SRR . — R -
0 0.1 0.2 0.3 04 0.5 0.6
Penetration of Piston, in.
w 239 . 923 96.5
% Compaction .
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LABORATORY MATERIAL HANDLING AND TESTING SHEET NO 1. OF _2

LABORATORY MATERIAL TEST DATA
" RESILIENT MODULUS OF UNBOUND GRANULAR BASE/SUBBASE
MATERIALS AND SUBGRADE SOILS
LAB DATA SHEET T46 - RECOMPACTED SAMPLES

UNBOUND GRANULAR BASE/SUBBASE LAYERS AND SUBGRADE SOILS
SHRP TEST DESIGNATION UG07, S§07/SHRP PROTOCOL P46

LABORATORY PERFORMING TEST: LAW ENGINEERING, INC. - ATLANTA, GEORGIA

PROJECT NAME: TVA - Fly Ash, Bottom Ash and Scrubber Gypsum Study

LAW PROJECT NO.: 5810860101

1. MATERIAL SOURCE: Paradise

2. MATERIAL DESCRIPTION: Gypsum

3. REMOLDING TARGETS: 95% Standard Dry Dengity at Optimum Moisture Content
4. MATERIAL TYPE (Type 1 or Type 2)

3. TEST INFORMATION

PRECONDITIONING - GREATER THAN 5% PERM. STRAIN? (Y = YES OR N = NO) N
TESTING - GREATER THAN 5% PERM. STRAIN? (Y = YES ORN = NO) N
TESTING - NUMBER OF LOAD SEQUENCES COMPLETED (0 - 15) 15
6.  SPECIMEN INFO .:
SPECIMEN DIAM.. inch
TOP 2.85
MIDDLE 2.85
BOTTOM 2.85
AVERAGE 2.85
MEMBRANE THICKNESS (1), inch 0.01
MEMBRANE THICKNESS (2), inch 0.01
NET DIAM., inch 2.83
HEIGHT OF SPECIMEN, CAP AND BASE, inch 6.02
HEIGHT OF CAP AND BASE, inch 0.00
INITIAL LENGTH, L, , inch 6.02
INITIAL AREA, A,, in 6.28
INITIAL VOLUME A,L,, in’ 37.78
7. SOIL SPECIMEN WEIGHT:
INITIAL WEIGHT OF CONTAINER AND WET SOIL, grams 105335
FINAL WEIGHT OF CONTAINER AND WET SOIL. grams 0.00
WEIGHT OF WET SOIL USED . grams 105335
8.  SOIL PROPERTIES ..
IN SITU MOISTURE CONTENT (NUCLEAR). % N/A
IN SITU WET DENSITY (NUCLEAR), pcf NA
or
OPTIMUM MOISTURE CONTENT. % 30.8
MAX. DRY DENSITY. pcf 85.9
95 % MAX. DRY DENSITY, pcf 816
9. SPECIMEN PROPERTIES:
COMPACTION MOISTURE CONTENT, % 33.8
MOISTURE CONTENT AFTER RESILIENT MODULUS TESTING. % 33.8
~ COMPACTION DRY DENSITY. y4 pcf 79.3
10. QUICK SHEAR TEST
STRESS - STRAIN PLOT ATTACHED (Y = YES, N =NO) Y
TRIAXIAL SHEAR MAXIMUM STRENGTH (MAX. LOAD/X-SECTION AREA), psi 39.1
SPECIMEN FAIL DURING TRIAXIAL SHEAR? (Y = YES, N = NO) Y
11.  COMMENTS (Scction 10.4 of Protocol P46)
(a) CODE 0 0 0 0 1] 0
(b) NOTE
12.  TEST DATE 10-05-1993

GENERAL REMARKS:

SUBMITTED BY, DATE

sl S GpoLan 19//8/95

LABORATORY MANAGER
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FIGURE 1 - Logarithmic Plot of Resilient Modulus (My) vs Cyelic Stress (S¢)

PROJECT NAME: TVA - Flv Ash. Bottom Ash and Scrubber Gypsum Study
LAW PROJECT NO.: 5810860101
1. MATERIAL SOURCE: ' Paradise
2. MATERIAL DESCRIPTION:  Gypsum
3. REMOLDING TARGETS: 95% Standard Drv Density at Optimum Moisture Content
4. MATERIAL TYPE 2
5. TEST DATE 10-05-1995
M, = K1 (8.)“(1+8,)
K1= 9,420
K2 = 0.10296
K5 = 0.23879
R? 0.99
Resilient Modulus QA Plot
100,000 - -
. eS3=6psi T o
o W S3 =4 psi o - N
_AS3=2psi —
z S N . o
s | 8 N ]
3 ! A | ’ ‘
é 10000 | - 0 e R — S
E i o o - T
B S L )
4 B - L _ B
1,000
0 1 2 4 5 6 7 8 9

Cyclic Stress (psi)
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FIGURE 2 - Quick Shear Stress vs Strain

PROJECT NAME: TVA - Fly Ash. Bottom Ash and Scrubber Gypsum Study
LAW PROJECT.NO.: 5810860101

1. MATERIAL SOURCE: Paradise

2. MATERIAL DESCRIPTION: Gypsum

3. REMOLDING TARGETS: 95% Standard Drv Densitv at Optimum Moisture Content
4. MATERIAL TYPE 2

5. TEST DATE 10-05-1995

Axial Stress (psi)

ANA

0 1 2 3 4

Axial Strain (%)
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LABORATORY PERFORMING TEST:

LABORATORY MATERIAL HANDLING AND TESTING
LABORATORY MATERIAL TEST DATA
RESILIENT MODULUS OF UNBOUND GRANULAR BASE/SUBBASE
MATERIALS AND SUBGRADE SOILS
LAB DATA SHEET T46 - RECOMPACTED SAMPLES

UNBOUND GRANULAR BASE/SUBBASE LAYERS AND SUBGRADE SOILS
SHRP TEST DESIGNATION UG07, SS07/SHRP PROTOCOL P46

LAW ENGINEERING, INC. - ATLANTA, GEORGIA

SHEETNO 1. OF _2.

PROJECT NAME: TVA - Fly Ash. Bottom Ash and Scrubber Gypsum Study

LAW PROJECT NO.: 5810860101

1. MATERIAL SOURCE: Paradise

2. MATERIAL DESCRIPTION: Gypsum

3. REMOLDING TARGETS: 95% Modified Dry Density at Optimum Moisture Content
4. MATERIAL TYPE (Type 1 or Type 2)

s. TEST INFORMATION

HL

12.

0.

™o

PRECONDITIONING - GREATER THAN 5% PERM. STRAIN? (Y = YESOR N = NO) N
TESTING - GREATER THAN 5% PERM. STRAIN? (Y = YES OR N = NO) N
TESTING - NUMBER OF LOAD SEQUENCES COMPLETED (0 - 15) i 15
SPECIMEN INFO .:
SPECIMEN DIAM. inch
TOP 2.85
MIDDLE 2.85
BOTTOM 2.85
AVERAGE 2.85
MEMBRANE THICKNESS (1), inch 0.01
MEMBRANE THICKNESS (2), inch 0.01
NET DIAM., inch 2.83
HEIGHT OF SPECIMEN, CAP AND BASE, inch 6.03
HEIGHT OF CAP AND BASE, inch 0.00
INITIAL LENGTH. L, . inch 6.03
INITIAL AREA, A,, in® 6.27
INITIAL VOLUME A,L,, in® 37.80
SOIL SPECIMEN WEIGHT:
INITIAL WEIGHT OF CONTAINER AND WET SOIL, grams 1071.77
FINAL WEIGHT OF CONTAINER AND WET SOIL, grams 0.00
WEIGHT OF WET SOIL USED, grams 1071.77
SOIL PROPERTIES ..
IN SITU MOISTURE CONTENT (NUCLEAR), % N/A
IN SITU WET DENSITY (NUCLEAR). pef N/A
or
OPTIMUM MOISTURE CONTENT, % 30.8
MAX. DRY DENSITY. pcf 874
95 % MAX. DRY DENSITY, pcf 83.0
SPECIMEN PROPERTIES:
COMPACTION MOISTURE CONTENT, % 32.6
MOISTURE CONTENT AFTER RESILIENT MODULUS TESTING, % 32.6
COMPACTION DRY DENSITY, v4 pef 814
QUICK SHEAR TEST
STRESS - STRAIN PLOT ATTACHED (Y = YES, N = NO) Y
TRIAXIAL SHEAR MAXIMUM STRENGTH (MAX. LOAD/X-SECTION AREA), psi 46.1
SPECIMEN FAIL DURING TRIAXIAL SHEAR? (Y = YES, N =NO) Y
COMMENTS (Section 10.4 of Protocol P46)
(a) CODE [ 0 0 0 0 Q
(b) NOTE
TEST DATE 10-05-1995

GENERAL REMARKS:

SUBMITTED BY, DATE

/ m 10//8/95
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FIGURE 1 - Logarithmic Plot of Resilient Modulus (Mg) vs Cyclic Stress (S¢)

PROJECT NAME: TVA - Flv Ash. Bottom Ash and Scrubber Gypsum Study
LAW PROJECT NO.: 5810860101
1. MATERIAL SOURCE: Paradise
2. MATERIAL DESCRIPTION:  Gypsum
3. REMOLDING TARGETS: 95% Modified Dry Density at Optimum Moisture Content
4. MATERIAL TYPE 2
5. TEST DATE 10-05-1995
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FIGURE 2 - Quick Shear Stress vs Strain

PROJECT NAME: TVA - Fly Ash, Bottom Ash and Scrubber Gvpsum Study
LAW PROJECT NO.: 5810860101
1. MATERIAL SOURCE: Paradise
2. MATERIAL DESCRIPTION: Gypsum
3. REMOLDING TARGETS: 95% Modified Dry Density at Optimum Moisture Content
4. MATERIAL TYPE 2
3. TEST DATE 10-05-1993
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