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Dry Fly Ash (Units 3-4)
Bottom Ash - From Pond
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JOHN SEVIER
Dry Fly Ash (Units 3-4)

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 - JOHN SEVIER
DRY FLY ASH (UNITS 3-4)

WDescription 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 94.2 96.1 94.1
Percent Passing the 0.005 mm Sieve 17.4 221 28.0
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 2.27 235 2.43
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 Sampie
Moisture-Density Relations ASTM D 698 Maximum Dry Density, pcf 83.7
(Standard Effort) Optimum Moisture Content, % 18.6
Moisture-Density Relations ASTM D 1557 Maximum Dry Density, pef 86.7
(Modified Effort) Optimum Moisture Content, % 17.8
Result Dry Density, pcf Moisture Content, %
Consolidation ASTM D2435 Compression index C¢ 0.05 814 22.0
Hydraulic Conductivity ASTM D 5084 Hydrauiic Conductivity, cm/sec 5.5E-5 80.5 21.8
Triaxial Shear Strength ASTM D4767 Effective Stress, Cohesion, ¢', ksf 0.22 80.5 218
Consolidated-Undrained (CU) Effective Stress, Internal Friction Angle, ¢', degrees 224
Total Stress, Cohesion, ¢, ksf 0.26 80.5 218
Total Stress, intemal Friction Angle, ¢, degrees 17.7
Direct Shear Strength ASTM D 3080 Cohesion, ¢, ksf 1.11 80.0 219
Intemal Friction Angle, ¢, degrees 336
California Bearing Ratio ASTM D 1883 CBR, % 1 79.7 22.0
Resilient Modulus SHRP P46 Resilient Modulus at 4psi axial stress and 4,813 79.8 215
[lStandard Compactive Effort) 4psi confining pressure
Resilient Modulus SHRP P46 Resilient Modulus at 4psi axial stress and 6,095 80.8 17.8
(Modified Compactive Effort) 4psi confining pressure
Soil Resistivity AASHTO T 288 Minimum Resistivity, Ohm-cm 440
pH of Scil AASHTO T 289 pH 4.1
Water Soluble Suifate lon AASHTO T 290 Sulfate lon Content, mg/kg 4910
Water Soluble Chloride lon AASHTO T 290 Chloride lon Content, mg/kg <10
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GRAIN SIZE - mm
Test|% +3" % GRAVEL % - SAND % SILT % CLAY
| 12 0.0 0.0 5.8 76.8 17 .4
A| 13 0.0 0.0 3.9 74.0 e .1
| 14 0.0 0.0 5.9 66.1 28.0
LL PL Dgs5 D60 D50 D3p D15 D10 Ce Cy
e NL NP 1 0.01 0.007 |0.0044 |0.0025 1.52 5.5
A NL NP 0.01 | 0.006 |0.0037 |0.0022 1.60 5.1
[ ] NL NP 0.01 0.005 (0.0025 {0.0018 1.29 7.2
MATERIAL DESCRIPTION uscs AASHTO
® Units 3-4 ML A-4(0.0)
A Units 3-4 ML A-41(0.0)
B Units 3-4 ML A-41(0.0)
Project No.: 5810860101 Remarks:
Project: TVA - John Sevier Tested by: \]68
fl@ Location: Dry Fly Ash A & B ) )
A Location: Dry Fly Ash C & D Reviewed by:
W location: Dry Fly Ash E & F ‘
Date: July 18, 1995
Ir GRAIN SIZE DISTRIBUTION TEST REPORT
LAW ENGINEERING, INC. Figure No.
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"Standard" Proctor, ASTM D B98, Method A
Elgv/ Classificatian Nat. Sp.G. LL PI % > % <
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ML A-4 (0.0) .09 % 2.35 NL NP 0 % 94.8 %
TEST RESULTS MATERIAL DESCRIPTION
Optimum moisture = 18.6 %
Maximum dry density = 83.7 pcf
Project No.: 5810860101 Remarks:
Project: TVA - John Sevier Tested Dy: C(’é
Location: Dry Fly Ash Reviewed by: M
Units 3-4
Date: July 25, 19885
MOISTURE-DENSITY RELATIONSHIP
LAW ENGINEERING, INC. Figure No.
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ML A—-4 (0.0) .08 % 2.35 NL NP 0 % 894.8 %
TEST RESULTS MATERIAL DESCRIPTION
Optimum moisture = 17 .8 %
Maximum dry density = 86.7 pcf
I .
Project No.: 5810860101 Remarks:
Project: TVA - John Sevier Tested Dy: (jéf?
Location: Dry Fly Ash Reviewed Dby: [24%5
Units 3-4 ‘
Date: July 25, 1985
MOISTURE-DENSITY RELATIONSHIP
LAW ENGINEERING., INC. Figure No.
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TEST RESULTS MATERIAL DESCRIPTION
Compression Index = 0.05
Project No.: 581-0860101 Class: USCS: ML
Project: TVA - John Sevier Remarks:
Location: Dry Fly Ash Tested by: liz
Units 3-4 : C
Date: July 24, 1995 Reviewed by: I
CONSOLIDATION TEST REPQORT
Fig. No.
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HYDRAULIC CONDUCTIVITY

AO

LAW ENGINEERING

Project No. 5810860101 Tested By HEJ

Project Name TVA - John Sevier Test Date 06/16/95

Material (Source) Dry Fly Ash Reviewed By RLB
(Units 3-4) Review Date  09/06/95

ASTM D5084 - Falling Head

Sample Type: Remolded

Sample Orientation: Vertical ‘
Initial Water Content, %: 21.8

Wet Unit Weight, pcf: 98.1

Dry Unit Weight, pcf: 80.5

Compaction, %: 96.2

Hydraulic Conductivity, cm/sec. @20 °C: 5.5E-05

TVA-00012021



wo $7°G1 =7 SPUO0Oas Ul I =} Lo ut opduues Jo eale =
A0 Z8S0F =V wo Ul pesy Jeulj =JH u ur opdures jo YySug| = ]
JAU0 00T 2 =@ o u1 peay] [eniur = oy LUID UI 9j2Ing JO BAIE = ©
[EOnIBA 296 €8 popowsy | ¢
29s5/wd SO-AS'S Do 07 1 Y *SAV uopeIsLIO % God) odAY
sjdweg | uwonoedwo) |A)sus( ‘Xe sjdwieg [BLIL JO 'ON
$0-d9°S 1T S0-dL'S LESOL LYLT1 §'TC 00 €8¢l
S0-d5°S 1T $0-49°¢ L8°LOT L8'LT1 00T 00 Sell
§0-9¢°S Iz S0-d49°S L8'LOI LY'LTI 00T 00 8ril
Do 0T 18
09s/Wo (D0) 035/W0 (wo) (wo) ystugg uels (00s) ystutyg uels ystuig vels
A duny y H 0H uoisialq | uorsmiq | ewng oy sy aq ae(
vl 1sd ‘ainssaid Suiuguo) S08 100 am U Al 1000 SWIEI3 BISA OIE],
ST 15d ‘aInssaig yoeg 186 pdammunRPm  [SL1L6 swead ‘a1e] + [10S oM
6€ 1sd ‘ainssaig Jaquiey) 81z 0 “UAIUOD) AIMISION | 0€8°C a8enay 000°9 ageiAy
0£8°C € UoNeooT 0009 guoNEO0
000 sweid WBM Ued | 0€8T T uopeo0] 0009 Z uoneso]
Z8'L6L swieid ‘ued+[10s 14 | 0€8°C | UOEOT] 0009 [ UoesoT
"ON ueq ul ‘eI ur ‘yiSuoy
eyg(q 9duiesg
$6/90/60 91 MIIAY (-¢ snun)
dTd Ag pamotacy UGSV ATTAIQ  (901n0) [eLIS1B]N
$6/91/90 ®leqisaL 19IASS UO[ - VAL oueN j0afo1d
ONRIRANIONT AV (AH Ag pasaL 101098018¢ TequnN qof

(06 - ¥80SA ILLSY)
AVIH ONITV4 - 1831 ALMIgGVINN3d

TVA-00012022



TOTAL EFFECTIVE | N
C, ksf 0.26 0.22 .
¢, deg 17.7 22.4
0.41
X 3.00 OSSR T M
®
in
13}
C
-+
w
C
1]
g 1.50
r
w
0
0 1.50 3.00 4.50 6.00 7.50 38.00
Total Normal Stress, ks f
Effective Normal Stress, ksf --——
6.00
SAMPLE NO. 1 2 3
WATER CONTENT, % . 21.8 21.9 21.86
5.00 < |DRY DENSITY, pcf B0O.5 80.4 B0.7
— |SATURATION, % B2.3 62.3 62.2
= [v0ID RATIO 0.822 0.825 0.818
s Z |DIAMETER. in 2.83 2.83 2.83
4.00 H i
v HEIGHT., in 65.00 6.00 6.00
@ WATER CONTENT, % 33.7 34.6 32.9
b 3.00 b |DRY DENSITY. pcf 81.8 80.9 82.7
S L |SATURATION, % 100.0 100.0 100.0
0 F |v0oID RATIO 0.793 0.814 0.773
C ~ |OIAMETER, in 2.81 2.83 2.80
< .
S 2.00 HEIGHT, in 5.99 5.98 5.99
ot BACK PRESSURE, ksf 3.56 4.23 3.56
& 1 .00 CELL PRESSURE, ksf 5.56 4.54 7.56
0 FAILURE STRESS, ksf 2.57 0.95 4.27
PORE PRESSURE, ksf 4.03 3.5%1 4.54
0 bl STRAIN RATE, %/min. Q.100 0.100 0.100
0 5 10 15 20 |ULTIMATE STRESS, ksf
Axial Strain, % PORE PRESSURE, ksf
TVPE oF TesT S 18T
CU with pore pressures 3 + <5 : : :
SAMPLE TYPE: Remolded CLIENT:
DESCRIPTION:
PROJECT: TVA - John Sevier
LL= NL PL= NP PI=
SPECIFIC GRAVITY= 2.35 SAMPLE LOCATION: Dry Fly Ash
REMARKS: Tested by: Units 3-4 ‘
PROJ. NO.: 5810B80101 DATE: August 24, 1995
Reviewed by: W
TRIAXIAL COMPRESSION TEST
FIG. NO. LAW ENGINEERING, INC.

TVA-00012023



&
1 2
| 4.5 :
i :
| D B L L T R I B P EERE TR R
2 s
5 3 i
[13] i) N
Lo w 4 : : : :
n_ s u) ........ T S e O I I D I R I I
n X :
C . 1.5 :
© 0 :
o 5 SEPRURY- R SCPU! DUUURVORPURRRRU UUPUPPRCSPURTRRTY IOTUOPIR-RUURERUR I I es s STREIUNURUTY UTUUIIE SUURPOYY IRPRTUU SRUORN
B
o 2 &
x D e b
w
~-41.5
5% 10% 15% 20% - 5% 10% 15% 207%
! 3 4
L o L Y S o e R R R B R R R R
4.
o
[ S O
B
o 9
o @
[ - ; :
il i) 1, N ¥ FER R PRI ,,., .........................................................................................................................
n ¥ L7
E) [ 1.5 7
O o .t
[N et
n E //
w
2 g o
x O [UUURRE-RNRE SRSRRNUIURURITY ISR URUURTTY AR SR
w
-1.5
5% 10% 15% 20% 5% 10% 15% 20%
450 Stress Path legend: Total Effective - - - -
Peak Strength Total Effective SR :
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Client:
Project: TVA - John Sevier
Location: Dry Fly Ash Units 3-4
File: 8604F Project No.: 5810860101 Page 2/2 Fig. No. —
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-0.030 9.00
RESULTS  [|@|oiii
C, ksf 1.11 ‘
—0.020 ¢, deg 33.6
c 3
- - TAN ¢ 0.67 |#-
- -0.010 ¥ B.00 Bt
E QOilation @
[} . %)
kol '1230_]
ot 0 15
— Consol. N
@ [48
o 0.010 2 3.00
- e
C n
D
> .
0.020 —
0030 . : 0 B R tE R AR A O P
) 0.1 0.2 0.3 0.4 0 3.00 6.00 9.00
Horiz. Deform., in Normal Stress, ks f
6.00
SAMPLE NO. 1 2 3
WATER CONTENT, % 21.8 22.0 22.0
5.00 - |DRY DENSITY, pcf 80.0 80.8 79.3
~ |SATURATION, % 641.3 63.5 60.8
 |VOID RATIO 0.835 0.815 0.B51
- 4.00 Z |DIAMETER, in 2.50 2.50 2.50
@ : HEIGHT, 1in 0.81 0.81 0.81
Y4
i WATER CONTENT, % 24.8 22.0 =22.0
© 300 b |DRY DENSITY, pcf BO.0O 80.8 79.3
@ 0 |SATURATION, % 51.3 63.5 B60.8
S = |voID RATIO 0.835 0.815 0.851
o ~ |DIAMETER, in 2.50 2.50 2.50
¢ 2.00 < |HEIGHT, in 0.81 0.81 0.81
42}
o NORMAL STRESS, ksf 0.97 1.94 3.88
w
1.00
MAX. SHEAR, ksf 1.56 2.89 3.59
o Lt ISTRAIN RATE,  %/min. 0.500 0.S00 0.S500
) 0.4 0.2 0.3 0.4
Horiz. Deform., in ULT. SHEAR, ksf
SAMPLE DATA
SAMPLE TYPE: Remolded CLIENT:
DESCRIPTION:
PROJECT: TVA - John Sevier
LL= NL PL= NP PI=
SPECIFIC GRAVITY= 2.35 - SAMPLE LOCATION: Dry Fly Ash
REMARKS: Tested by: }-@ Units 3-4 ‘
£2445 PROJ. NO.: 5810860101 DATE: August 28, 1995
Revie d by:
1ewes by DIRECT SHEAR TEST
FIG. NO. LAW ENGINEERING, INC.
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California Bearing Ratio
(ASTM D1883-92)
Project No. 5810860101

" Project Name TVA - John Sevier
Material (Source) Dry Fly Ash (Units 3-4)

A

LAW ENGINEERING
Tested By EM
Test Date 07/24/95
Reviewed By RLB
Review Date 08/16/95

Compaction, % 94.8 93.1 93.3
Before Soak Dry Density, pcf 80.6 79.1 79.3
Before Soak Moisture Content, 21.9 22.7 21.3
After Soak Dry Density, pcf 76.7 75.6 75.1
After Soak Moisture Content, % 334 34.0 34.3
CBR@0.1 in. 1.2 1.0 0.8
CBR @ 0.2 in. 1.1 1.1 0.8

40

(V8]
(o)

Stress on Piston, psi
Y
[

e

X

0 0.1 0.2

0.3

0.4 0.5

Penetration of Piston, in.

e 948 _, 931 _, 933
% 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: John Sevier

2. MATERIAL DESCRIPTION: Dry Fly Ash (Units 3-4)

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

4. MATERIAL TYPE (Type 1 or Type2) 2
S. TEST INFORMATION

PRECONDITIONING - GREATER THAN 5% PERM. STRAIN? (Y = YES ORN = NO)
TESTING - GREATER THAN 5% PERM. STRAIN? (Y = YES OR N = 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 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), pcf
or
OPTIMUM MOISTURE CONTENT, %

MAX. DRY DENSITY, pcf

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 0 0 0 0
(b) NOTE

GZzZ

2.85
2.85
2.85
2.85
0.01
0.01
2.83
6.06
0.00
6.06

6.30
972.45
0.00
972.45

N/A
N/A

18.6
837
795

215
215
79.8

216

0

12. TEST DATE

07-31-1995

GENERAL REMARKS:

SUBMITTED BY, DATE

9 5/9s

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 um Stu
LAW PROJECT NO.: 5810860101

1. MATERIAL SOURCE: John Sevier

2. MATERIAL DESCRIPTION: Dry Fly Ash (Units 3-4

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

5. TEST DATE 07-31-1995

M =K1 (So)*® (1+85)°
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FIGURE 2 - Quick Shear Stress vs Strain

PROJECT NAME:
LAW PROJECT NO.:

1.

U

Axial Stress (psi

MATERIAL SOURCE:

MATERIAL DESCRIPTION:

REMOLDING TARGETS:
MATERIAL TYPE
TEST DATE

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

John Sevier

Dry Fly Ash (Units 3-4)

95% Standard Dry Density at Optimum Moisture Content

2
07-31-1995

25

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: ~ John Sevier
2. MATERIAL DESCRIPTION: Dry Fly Ash (Units 3-4)
3. REMOLDING TARGETS: 95% Modified Dry Density at Optimum Moisture Content
4. MATERIAL TYPE (Type 1 or Type 2) 2
5. TESTINFORMATION :
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 2.86
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 6.09
HEIGHT OF CAP AND BASE, inch 0.00
INITIAL LENGTH, Lo , inch 6.09
INITIAL AREA, A, in’ 6.30
INITIAL VOLUME AgL,, in® 38.34
7. SOIL SPECIMEN WEIGHT :
INITIAL WEIGHT OF CONTAINER AND WET SOIL, grams 958.80
FINAL WEIGHT OF CONTAINER AND WET SOIL, grams 0.00
WEIGHT OF WET SOIL USED, grams 958.80
8. SOIL PROPERTIES .:
IN SITU MOISTURE CONTENT (NUCLEAR), % N/A
IN SITU WET DENSITY (NUCLEAR), pcf N/A
or
OPTIMUM MOISTURE CONTENT, % 17.8
MAX. DRY DENSITY, pcf 86.7
95 % MAX. DRY DENSITY, pcf 82.4
9. SPECIMEN PROPERTIES:
COMPACTION MOISTURE CONTENT, % 17.8
MOISTURE CONTENT AFTER RESILIENT MODULUS TESTING, % 17.8
COMPACTION DRY DENSITY, v pef 8038
10. QUICK SHEAR TEST
STRESS - STRAIN PLOT ATTACHED (Y = YES, N = NO) 3 Y
TRIAXIAL SHEAR MAXIMUM STRENGTH (MAX. LOAD/X-SECTION AREA), psi 26.9
SPECIMEN FAIL DURING TRIAXIAL SHEAR? (Y =YES, N=NO) Y
11. COMMENTS (Section 10.4 of Protocol P46)
(a) CODE 0 0 0 0 0
(b) NOTE
12. TEST DATE 07-31-1995

GENERAL REMARKS:

SUBMITTED BY, DATE

£ e 9/5)5S

LABORATORY MANAGER

TVA-00012036
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PROJECT NAME:

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

TVA - Flv Ash, Bottom Ash and Scrubber sum Stud
LAW PROJECT NO.: 5810860101
1. MATERIAL SOURCE: John Sevier
2. MATERIAL DESCRIPTION: Dry Fly Ash (Units 3-4
3. REMOLDING TARGETS: 95% Modified Dry Density at Optimum Moisture Content
4. MATERIAL TYPE 2
5. TEST DATE 07-31-1995
Mg =K1 (So) (1+8,)
Kl= 4,033
K2 = -0.09489
K5 = 0.39276
R*= 0.88
Resilient Modulus QA Plot
100,000 J [
] —
@53 =6 psi i
W S3 =4 psi —
AS3=2psi ]
3 |
e ;
: [
E 10,000 i
< . hd [ ® ®
g A n - » Yy
] A A
(14
|
1,000
0 1 2 3 4 5 6 8 9 10
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: John Sevier

2. MATERIAL DESCRIPTION: Dry Fly Ash (Units 3-4)

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

5. TEST DATE 07-31-1995

Axial Stress (psi)

0 1 2 3 4 5
Axial Strain (%)

TVA-00012044



TVA-00012045



TVA - JOHN SEVIER
BOTTOM ASH - FROM POND

Description Test Method Property Sample 1 ple 2 Sample 3
Grain Size ASTM D 422 Percent Retained on the #4 Sieve 228 222 278
Percent Passing the #200 Sieve 4.3 3.3 3.7
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 2.25 2.24 2.22
Classification ASTM D 2487 Unified Soil Classification System (USCS) SsP Sw sw
AASHTO M 145 AASHTO Classification A-1-a A-1-a A-1-a
Composite Sampie
Moisture-Density Relations ASTM D 698 Maximum Dry Density, pcf 789
[IStandard Effort) Optimum Moisture Content, % 303
Moisture-Density Relations ASTMD 1557 IMaximum Dry Density, pcf 96.2°
(Modified Effort) Optimum Moisture Content, % 219
Relative Density ASTM D 4254 Minimum Dry Density, pcf 557
ASTM D 4253 Maximum Dry Density (Dry Method), pcf 73.9
Result Dry Density, pcf Moisture Content, %
Hydraulic Conductivity ASTM D 2434 Hydraulic Conductivity, cm/sec 2.6E-2 65.0 0.0
[Angle of Repose LAW TP6 Angle of Repose, degrees 27.4 55.7 0.0
California Bearing Ratio ASTM D 1883 CBR, % 40 71.0 29.6
Resilient Modulus SHRP P46 Resilient Modulus at 4psi axial stress and 6,949 761 256
(Standard Compactive Effort) 4psi confining pressure
liResilient Modulus SHRP P46 Resilient Modulus at 4psi axial stress and 6,352 922 18.9
(Modified Compactive Effort) 4psi confining pressure
Soil Resistivity AASHTO T 288 Minimum Resistivity, Ohm-cm 5,200
pH of Soil AASHTO T 289 pH 6.8
Water Soluble Sulfate lon AASHTO T 290 Sulfate lon Content, mg/kg 285
Water Soluble Chloride lon AASHTO T 290 Chloride ion Content, mg/kg <10

jsf-ba.xis
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GRAIN SIZE - mm
Test|% +3" % GRAVEL % SAND % SILT % CLAY
e 15 0.0 22.8 72.9 4.3
Al 16 0.0 22.2 74.5 3.3
B 17 0.0 27.8 68.5 3.7
LL PI Dgs Dso D50 D3p D15 ) Ce Gy
® NL NP 5.86 3.10 2.41 1.365 |0.5495 |{0. 1862 3.22 16 .7
A NL NP 65.17 2.87 2.18 1.042 {0.3148 |0.1897 2.00 15.1
| | NL NP B.g82 3.27 2.34 0.977 |0.2754 |0.4718 1.70 18.1
MATERIAL DESCRIPTION USCS AASHTO
( 2 SP A-1-3
A SW A-1-a
| SW A—-1-3
Project No.: 5810860101 Remarks:
Project: TVA - John Sevier Tested by: \}C@
® Location: Bottom Ash A & B ey 4 by: '!ﬂ
A Location: Bottom Ash C & D EViene y:
WM Location: Bottom Ash E & F .
Date: July 18, 1995
GRAIN SIZE DISTRIBUTION TEST REPCRT
LAW ENGINEERING. INC. Figure No.
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Water content, %
"Standard" Praoctor, ASTM D 698, Method A
Elev/ Classification Nat . sp.G. LL pI % > % <
Depth USCS AASHTO Moist. No.4 |} No.200
Sk (SP) A—1-a 28.2 % 2.24 NL NP 24.3 %|3.77 %
TEST RESULTS MATERIAL DESCRIPTION
Optimum moisture = 30.3 %
Maximum dry density = 78.9 pcf
Project No.: 58108560101 Remarks: c
Project: TVA — John Sevier Tested by: 42 )
Location: Bottom Ash Reviewed bDy: /75 M
Date: July 25, 1995
 MOISTURE-DENSITY RELATIONSHIP
LAW ENGINEERING, INC. Figure No.
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"Modified" Proctor, ASTM D 1557, Method A
Elev/ Classificatian Nat . Sp.G. LL PT % > % <
Depth USCS AASHTO Moist. No .4 Ng .200
SW (SP) A-1-a 2B8.2 %| 2.24 NL NP 24.3 %13.77 %
TEST RESULTS MATERIAL DESCRIPTION
Optimum moisture = 21.9 %
Maximum dry density = 96.2 pcf
Project No.: 5810860101 Remarks: ¢
Project: TVA - John Sevier Tested Dy: Cj -)
Location: Bottom Ash Reviewed by: %
Date: July 25, 19885 q
MOISTURE-DENSITY RELATIONSHIP
LAW ENGINEERING, INC. Figure No.
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-HYDRAULIC CONDUCTIVITY
Project No. 5810860101 Tested By
Project Name TVA - John Sevier Test Date
Material Bottom Ash Reviewed By
Review Date

ASTM D2434-68 Constant Head Permeability

A

LAW ENGINEERING

JCR
08/17/95
RLB
09/06/95

Remolded

Sample Type:

| Sample Orientation: - Vertical
Initial Water Content, %: 0.0
Wet Unit Weight, pcf: 65.0
Dry Unit Weight, pcf: 65.0
Compaction, %: 82.4
Hydraulic Conductivity, cm/sec. @20° C: 2.6E-02

TVA-00012051



PERMEABILITY TEST - Constant Head

(ASTM D2434 - 68)

JCR

roject No. 5810860101 Tested By LAW ENGINEERING
Project Name TVA - John Sevier Test Date 08/17/95
Material Bottom Ash Reviewed By RLB
Review Date 09/06/95
Sample Data

Length, in Diameter, in Pan No.
Location 1 5.798 Location 1 2.858 Wet Soil + Pan, grams 636.43
Location 2 5.703 Location 2 2.875 Dry Soil+Pan, grams 636.43
Location3 5.820 Location 3 2.868 Pan Weight, grams 0.00
Average 5.774 Average 2.867 Moisture Content, % 0.0
Sample wet weight, grams 636.43 Wet Unit Wt, pcf 65.0
Membrane, Cap weight, grams| 0.00 Dry Unit Wt, pcf 65.0

Time Q H k Temp k i
(sec) (cm ?) (cm) (cm/sec) °C cm/sec at 20° C) | (cm/cm)
600 250.00 5.08 2.9E-02 20.0 2.9E-02 0.35
1200 450.00 5.08 2.6E-02 20.0 2.6E-02 0.35
No. of Trials Sample Max. Density] Compaction Sample
Type (pcf) % Orientation
2 Remolded 78.9 82.4| Vertical
L = length of sample in cm H = constant head in cm A= 41.65 cm?
A = area of sample in cm? t = time in seconds L= 14.665 cm

Avg. k at 20°C

_2.6E-02 cm/sec
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California Bearing Ratio

A

(ASTM D1883-92) LAW ENGINEERING
Project No. 5810860101 Tested By EM
Project Name TVA - John Sevier Test Date 08/25/95
Material (Source) Bottom Ash Reviewed By RLB
Review Date 08/30/95
Compaction, % 92.0 87.8 90.2
Before Soak Dry Density, pcf 72.6 69.3 71.1
Before Soak Moisture Content, 29.5 28.5 30.9
After Soak Dry Density, pcf 72.7 69.4 71.2
After Soak Moisture Content, % 29.8 314 29.8
CBR @ 0.1 in. 436 16.6
CBR @ 0.2 in. 39.6 18.8 26.9
900 /l
800 —— )
700 e //“
2 600 / //‘
o
)
% 500 / = -
A L
§ 400 ]
© P o
5300 / _
A P
i
200 ‘
C
100
0 M
0 0.1 0.2 0.3 04 0.5 0.6

Penetration of Piston, in.

2920 , 87.8 _, 902

% 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, 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: John Sevier
2. MATERIAL DESCRIPTION: Bottom Ash
3. REMOLDING TARGETS: 95% Standard Drv 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) 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 6.02
HEIGHT OF CAP AND BASE, inch 0.00
INITIAL LENGTH, 1, , inch 6.02
INITIAL AREA, Ao, in® 6.31
INITIAL VOLUME ALy, in® 37.94
7. SOIL SPECIMEN WEIGHT : )
INITIAL WEIGHT OF CONTAINER AND WET SOIL, grams 952.40
FINAL WEIGHT OF CONTAINER AND WET SOIL, grams 0.00
WEIGHT OF WET SOIL USED, grams 952.40
8. SOIL PROPERTIES .
IN SITU MOISTURE CONTENT (NUCLEAR), % N/A
IN SITU WET DENSITY (NUCLEAR), pef N/A
or
OPTIMUM MOISTURE CONTENT, % 303
MAX. DRY DENSITY, pef 789
95 % MAX. DRY DENSITY, pcf 75.0
9. SPECIMEN PROPERTIES:
COMPACTION MOISTURE CONTENT, % 256
MOISTURE CONTENT AFTER RESILIENT MODULUS TESTING, % 256
COMPACTION DRY DENSITY, yq pef 76.1
10. QUICK SHEAR TEST
STRESS - STRAIN PLOT ATTACHED (Y = YES, N = NO) Y
TRIAXIAL SHEAR MAXIMUM STRENGTH (MAX. LOAD/X-SECTION AREA), pst 42.0
SPECIMEN FAIL DURING TRIAXIAL SHEAR? (Y = YES, N =NO) Y
11. COMMENTS (Section 10.4 of Protocol P46)
(@) CODE 0 0 0 0 [ o}
®) NOTE
08-18-1995

12. TESTDATE

GENERAL REMARKS:

SUBMITTED BY, DATE

7//0/95

LABORATORY MANAGER

TVA-00012054
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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: John Sevier
2. MATERIAL DESCRIPTION: Bottom Ash
3. REMOLDING TARGETS: 95% Standard Dry Density at Optimum Moisture Content
4. MATERIAL TYPE 2
5. TEST DATE 08-18-1995
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FIGURE 2 - Quick Shear Stress vs Strain

PROJECT NAME: TVA - Flv Ash, Bottom Ash and Scrubber Gypsum Study
LAW PROJECT NO.: 5810860101
1. MATERIAL SOURCE: John Sevier
2. MATERIAL DESCRIPTION: Bottom Ash
3. REMOLDING TARGETS: 95% Standard Dry Density at Optimum Moisture Content
4. MATERIAL TYPE 2
5. TEST DATE 08-18-1995
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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 : John Sevier

2. MATERIAL DESCRIPTION: Bottom Ash

3. REMOLDING TARGETS: 95% Modified 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) 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 2.85
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 6.08
HEIGHT OF CAP AND BASE, inch 0.00
INITIAL LENGTH, L, , inch 6.08
INITIAL AREA, Ao, in® 6.30
INITIAL VOLUME AyL,, in® 38.27
7.  SOIL SPECIMEN WEIGHT -
INITIAL WEIGHT OF CONTAINER AND WET SOIL, grams 1102.60
FINAL WEIGHT OF CONTAINER AND WET SOIL, grams 0.00 ‘
WEIGHT OF WET SOIL USED, grams 1102.60
8. SOIL PROPERTIES .
IN SITU MOISTURE CONTENT (NUCLEAR), % N/A
IN SITU WET DENSITY (NUCLEAR), pcf NA
or
OPTIMUM MOISTURE CONTENT, % 219
MAX. DRY DENSITY, pcf 96.2
95 % MAX. DRY DENSITY, pef 91.4
9.  SPECIMEN PROPERTIES:
COMPACTION MOISTURE CONTENT, % 189
MOISTURE CONTENT AFTER RESILIENT MODULUS TESTING, % 189
COMPACTION DRY DENSITY, v4 pef 92.2
10. QUICK SHEAR TEST
STRESS - STRAIN PLOT ATTACHED (Y = YES, N = NO) Y
TRIAXIAL SHEAR MAXIMUM STRENGTH (MAX. LOAD/X-SECTION AREA), psi 66.5
SPECIMEN FAIL DURING TRIAXIAL SHEAR? (Y = YES, N = NO) Y
11. COMMENTS (Section 10.4 of Protocol P46)
(a) CODE 0 0 [¢} 0 0 0
() NOTE
12. TESTDATE 08-18-1995

GENERAL REMARKS:

SUBMITTED BY, DATE

A b  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: John Sevier

2. MATERIAL DESCRIPTION: Bottom Ash

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

5. TEST DATE 08-18-1995
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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: John Sevier

2. MATERIAL DESCRIPTION: Bottom Ash

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

5. TEST DATE 08-18-1995
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