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Moisture-Density Relationship Standard Proctor

Moisture-Density Relationship Modified Proctor

Consolidation Test Report
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Direct Shear Test
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Resilient Modulus Standard Proctor 9 Pages
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TVA - KINGSTON

PONDED FLY ASH CELL lll

Description Test Method Property Sample 1 Sample 2 Sample 3

Grain Size ASTM D 422 Percent Retained qn the 4 Sieve

Percent Passing the 200 Sieve

Percent Passing the 0.005 mm Sieve

0.0

96.5

22.6

0.0

98.3

25.0

0.0

96.1

18.4

Atterberg Limits ASTM D 4318 Liquid Limit

Plastic Limit

Plasticity Index

NL

NP

N/A

NL

NP

N/A

NL

NP

N/A

Specific Gravity ASTM D 854 Specific Gravity at 20C 2.31 2.29 2.34

Classification ASTM D 2487

AASHTO M 145

Unified Soil Classification System USCS
AASHTO Classfiication

ML

A-40.0

ML

A-40.0

ML

A-40.0

Composite Sample

Moisture-Density Relations

Standardfffort

ASTM D 698 Maximum Dry Density pcf

Optimum Moisture Content %

81.0

23.5

Moisture-Density Relations

Modified Effort

ASTM D 1557 Maximum Dry Density pcf

Optimum Moisture Content %

84.4

23.7

Result Dry Density pcf Moisture Content %

Consolidation ASTM D2435 Compression Index Cc 0.05 76.9 25.3

Hydraulic Conductivity ASTM D 5084 Hydraulic Conductivity cm/sec 3.4E-5 76.2 24.1

Triaxial Shear Strength

Consolidated-Undrained CU
ASTM D4767 Effective Stress Cohesion c ksf

Effective Stress Intemal Friction Angle degrees

0.03

24.4

75.4 25.6

Total Stress Cohesion c ksf

Total Stress Intemal Friction Angle ? degrees

0.00

17.8

75.4 25.6

Direct Shear Strength ASTM D 3080 Cohesion c ksf

Intemal Friction Angle ? degrees

1.47

37.6

74.6 25.3

Calrfomia Bearing Ratio ASTM D 1883 CBR % 1 76.8 23.1

Resilient Modulus

Standard Compactive Effort

SHRP P46 Resilient Modulus at 4psi axial stress and

4psi confining pressure

4350 74.4 25.4

Resilient Modulus

Modified Compactive Effort

SHRP P46 Resilient Modulus at 4psi axial stress and

4psi confining pressure

5199 80.6 23.9

Soil Resistivity AASHTO T 288 Minimum Resistivity Ohm-cm 6400

pH of Soil AASHTO T 289 pH 6.8

Water Soluble Sulfate Ion AASHTO T 290 Sulfate Ion Content mg/kg 140

Water Soluble Chloride Ion AASHTO T 290 Chloride Ion Content mg/kg 10

kif-fa3.xls



GRAIN SIZE DISTRIBUTION TEST REPORT
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0.01

est %3 % GRAVEL % SAND % SILT % CLAY
15 0.0 0.0 3.5 73_9 22.6

16 0.0 0.0 1.7. 73.3 25.0

17 0.0 0.0 3.9 77.7 18.4
FAM

LL

NL

NL

I NL

PI

NP

NP

NP

D85 D50 I D30

0.01 10.006

0.01

0.01 10.007

MATERIAL DESCRIPTION

Cell III

i Cell III

Cell III

Project No. 5810860101

Project TVA - Kingston

Location Ponded Fly Ash A B

A Location Ponded Fly Ash C D

Location Ponded Fly Ash E F

Date July 18 1995

GRAIN SIZE DISTRIBUTION TEST REPORT

LAW ENGINEERING INC.

D60 D15 I D10 I Cc

0.0036 10.0025 1 1_48

0.0031 10.0022 1 1.65

0.0042 10.0030 1 1.25

USCS

ML

ML

ML

0.001

Cu

3.8

3.9

4.4

AASHTO

A-4 0. 0
A-4 0. 0
A-4 0.0

Remarks

Tested by Juv
Reviewed by ?

Figure No.



0
MOISTURE-DENSITY RELATIONSHIP
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Sp.G.
2.31

70
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Water content %

Standard Proctor ASTM D 698 Method A

Elev/ Classification Nat.
S G LL PI

% %

Depth USCS AASHTO Moist.
p.

No.4 No.200

ML A-40.0 36.1 % 2.31 NL NP 0 % 97.0 %

TEST RESULTS MATERIAL DESCRIPTION

Optimum moisture 23.5 %

Maximum dry density 81.0 pcf

Project No. 5810860101

Pro j
ect TVA - Kingston

Location Ponded Fly Ash

Cell III

Date July 25 1995

Remarks

Tested by e--w- IJai

Reviewed by

MOISTURE-DENSITY RELATIONSHIP

LAW ENGINEERING. INC. Figure No.



MOISTURE-DENSITY RELATIONSHIP
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Water content %

Modified Proctor ASTM D 1557 Method A

Elev/ Classification Nat.
PI

% %

Depth USCS AASHTO Moist.
SpC. LL

No.4 No.200

ML A-40.0 36.1 % 2.31 NL NP 0% 97.0 %

TEST RESULTS MATERIAL DESCRIPTION

Optimum moisture 23.7 %

Maximum dry density 84.4 pcf

Project No. 5810860101

Project TVA - Kingston

Location Ponded Fly Ash

Cell III

Date July 25 1995

Remarks

Tested by

Reviewed by

MOISTURE-DENSITY RELATIONSHIP

LAW ENGINEERING INC. Figure No.



CONSOLIDATION TEST REPORT
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w

Cr
2-05

1.80
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Applied Prescure -ksf

Natural

Saturation
Natural

Moisture
Dry

Density
LL PI S Gr_p

Precons.

press.
CC eo

66.7 % 25.3 76.9 NL NP 2.312 1.75 0.05 0.8774

TEST RESULTS MATERIAL DESCRIPTION

Compression Index 0_05

Project No. 5810860101 Class USCS ML

Project TVA - Kingston Remarks
Location Ponded Fly Ash

ell IIIC

Date 6/29/95

Tested by
Reviewed by

CONSOLIDATION TEST REPORT

Fig. No.



HYDRAULIC CONDUCTIVITY

LAW ENGINEERING

Project No. 5810860101 Tested By HEJ

Project Name TVA - Kingston Test Date 06/12/95

Material Source Ponded Fly Ash Reviewed By RLB

Cell III Review Date 09/06/95

ASTM D5084 - Falling Head

Sample Type Remolded

Sample Orientation Vertical

Initial WaterContent % 24.1

Wet Unit Weight pcf 94.6

Dry Unit Weight pcf 76.2

Compaction % 94.1

Hydraulic Conductivity cm/sec. @20 C 3.4E-05



PERMEABILITY

TEST

-

FALLING

HEAD

ASTM

D5084

-

90

Job

Number

5810860101

Tested

By

HEJ

Project

Name

TVA

-

Kin

sg

ton

Test

Date

06/12/95

Material

Source

Ponded

Fly

Ash

Reviewed

By

RLB

Cell

III

Review

Date

09/06/95

Samnle

Data

Length

in

Diameter

in

Pan

No.

Location

1

6.000

Location

1

2.830

Dry

SoilPan

grams

755.14

Location

2

6.000

Location

2

2.830

Pan

Weight

grams

0.00

Location3

6.000

Location

3

2.830

Average

6.000

Avera

e

2.830

Moisture

Content

%

24.1

Wet

Soil

Tare

grams

936.90

Wet

Unit

Wt

pcf

94.6

Tare

Wei

ht

grams

0.00

Dry

Unit

Wt

pcf

76.2

Chamber

Pressure

psi

Back

Pressure

psi

Confining

Pressure

psi

LAW

ENGINEERING

39 25 14

Date Start

Date

Finish

Time
Start

Time Finish

Time sec

Division

Start

Division

Finish

Ho cm

Hf
cm

k
cm/sec

Temp C

k
cm/sec

at

20

C

2062

0.0

22.0

125.08

103.08

3.5E-05

21

3.5E-05

2384

0.0

25.0

125.08

100.08

3.5E-05

21

3.4E-05

2185

0.0

23.0

125.08

102.08

3.5E-05

21

3.4E-05

No.

of

Trial

Sample

Type

Max.

Density

pcf

Compaction

%

Sample

Orientation

3

Remolded

81.0

94.1

Vertical

Avg.

k
at

20

C

3.4E-05

cm/sec

a

area

of

burette

in

cmz

Ho

initial

head

in

cm

a

1.00

cm2

L

length

of

sample

in

cm

He

final

head

in

cm

A

40.582

cm2

A

area

of

sample

in

em2

t

time

in

seconds

L

15.24

cm
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FIG. NO.
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.
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TOTAL EFFECTIVE

C ksf 0 0.03

deg 17.8 24.4

TAN 0.32 0.45
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0

1.50

5 10 15 20

Axial Strain %

TYPE OF TEST

CU with pore pressures

SAMPLE TYPE Remolded

DESCRIPTION

LL NL PL NP PI
SPECIFIC GRAVITY 2.3?

REMARKS Tested by rY

3.00 4.50 6.00

Total Normal Stress ksf

Effective Norrnal Stress ksf

SAMPLE NO.

-J

H

H
z

?
U
u1

?

WATER CONTENT %
DRY DENSITY pcf

SATURATION %
VOID RATIO
DIAMETER in

HEIGHT in

WATER CONTENT %

DRY DENSITY. pcf
SATURATION %

VOID RATIO
DIAMETER in

HEIGHT in

BACK PRESSURE ksf

CELL PRESSURE ksf

FAILURE STRESS ksf

PORE PRESSURE ksf

STRAIN RATE. %/min_

-ULTIMATESTRESS ksf

PORE PRESSURE ksf

61 FAILURE ksf

63 FAILURE ksf

CLIENT

PROJECT TVA - Kingston

SAMPLE LOCATION Ponded Fly Ash

Cell III

PROJ. NO. 5810860101

7.50

1 2 3

26.7 24.1 25.9
74.7 76.2 75.2

66.3 62.3 65.1
0.930 0.892 0.917
2.83 2.B3 2.83

6.00 6.00 6.00

39.6 36.1 38.0

75.3 78.6 76.8
100.0 100.0 100.0

0.916 0.835 0.879
2.82 2.B0 2.80
6.00 5.96 6.00

4.41 3.60 3.57

5.41 7.60 5.57

0.75 3.49 1.93

4.94 5.18 4.28

0_100 0.100 0.100

1_23 5.91 3.23

0.48 2.42 1.3

TRIAXIAL COMPRESSION TEST

LAW ENGINEERING. INC.

9.00

DATE August 28 1995
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3 oc Stress Path legend
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a
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tan

Total

0.00 ksf

17.0 deg

cx 0.31
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0.03 ksf
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4
................

................

........ ........

........ .......
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5.00
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Client

Project TVA - Kingston

Location Ponded Fly Ash Cell III

File 8601N Project No. 5810860101 Page 2/2 Fig. No.
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SAMPLE DATA

SAMPLE TYPE Remolded

DESCRIPTION

LL NL PL NP PI
SPECIFIC GRAVITY 2.?1

REMARKS Tested by ?1J

Reviewed by

FIG. NO.

SAMPLE NO. 3

?
a
r1

?
H
z
N

?
LO

w
?

?

9.00

3.00

0

0

RESULTS

C. ksf 1.47

6

..I.i.......

deg 37

TAN 0.77

3.00 6.00

Normal Stress ksf

. . .
.

.1......

..... ?...........

9.00

M

WATER CONTENT %
DRY DENSITY pcf
SATURATION %
VOID RATIO

DIAMETER in

HEIGHT in

25.0 25.6 25.3
75.3 74.4 74.1

63.2 62.9 61.7
0.914 0.939 0_946

2_50 2.50 2.50
0.81 0.B1 0.81

?
WATER CONTENT %

DRY DENSITY. pcf
SATURATION %
VOID RATIO
DIAMETER in

HEIGHT in

25.0 25.6 25.3
75.3 74.4 74.1
63.2 62.9 61.7

0.914 0.939 0.946
2.50 2.50 2.50

0.81 0.81 0.81

NORMAL STRESS ksf

MAX. SHEAR ksf

STRAIN RATE. %/min.

ULT. SHEAR ksf

0.97 1.94 3.88

2.11 3.13 4.40

0.500 0.500 0.500

CLIENT

PROJECT TVA - Kingston

SAMPLE LOCATION Ponded Fly Ash

Cell III

PROJ. NO. 5810860101 DATE 30 August 1995

DIRECT SHEAR TEST

LAW ENGINEERING. INC.



S

70

California Bearing Ratio

ASTM D1883-92 LAW ENGINEERING

Project No. 5810860101 Tested By EM

Project Name TVA - Kingston Test Date 07/31/95

Material Source Ponded Fly Ash Cell III ? Reviewed By RLB

Review Date 08/30/95

60

50

10

0

Compaction % 98.1 92.5 94.1

Before Soak Dry Density pcf 79.4 74.9 76.2

Before Soak Moisture Content 24.7 21.5 23.1

After Soak Dry Density pcf 76.3 71.7 72.9

After Soak Moisture Content % 33.6 37.2 36.7

CBR 0.1 in. 1.4 0.5 0.7

CBR 0.2 in. 1.7 0.5 0.7

0.1 0.2 0.3 0.4

Penetration of Piston in.

0.5 0.6

98.1
$

92.5 -A-
94.1

% Compaction



LABORATORY MATERLAL HANDLING AND TESTING

LABORATORY MATERIAL TEST DATA
RESILIENT MOD UL US OF UNBOUND GRANULAR BASFSUBBASE

MATERIALS AND SUBGRADE SOILS

LAB DATA SIIEET T46 - RECOMPACTED SAMPLES

UNBOUND GRANULAR BASE/SUBBASE LAYERS AND SUBGRADE SOILS

SHRP TEST DESIGNA TION UG07 SS07/SHRP PROTOCOL P46

SHEET NO 1 OF 2

LABORATORY PERFORIVIING TEST LAW ENGINEERING INC. - ATLANTA GEORGIA

PROJECTNAME TVA - Fly Ash Bottom Ash and Scrubber Gypsum Study

LAW PROJECT NO. 5810860101

1. MATERIAL SOURCE KinQston

2. MATERIAL DESCRIPTION Ponded Fly Ash Cell III

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

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

PRECONDITIONING - GREATER THAN 5% PERM. STRAIN Y YES OR N NO
TESTING - GREATER THAN 5% PERM. STRAIN Y YES OR N NO
TESTING - NUMBER OFLOAD SEQUENCES COMPLETED 0 - 15

6. SPECIMEN INFO

SPECIMENDIAM. inch

TOP

MIDDLE
BOTTOM
AYERAGE

MEMBRANE THICICIVESS 1 inch

MEMBRANE THICKNESS 2 inch

NETDIAM. inch

HEIGHT OF SPECIMEN CAP AND BASE inch

HEIGHT OF CAP AND BASE inch

INITIAL LENGTH La inch

INITIAL AREA Ao inZ

INITIAL VOLUME Aa Lo in3

7. SOIL SPECIMEN WEIGHT
INITIAL WEIGHT OF CONTAINER AND WETSOIL grams

FINAL WEIGHT OF CONTAINER AND WETSOIL grams

WEIGHT OF WET SOIL USED grams
8. SOIL PROPERTIES.

INSITUMOISTURE CONTENT NUCLEAR %
IN SITU WETDENSITY NUCLEAR pcf

or

OPTIMUMMOISTURE 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 ya pcf

10. QUICK SHEAR TEST

STRESS - STRAIN PLOT ATTACHED Y YES N NO
TRIAXIAL SHEAR MAXIMUM STRENGTH MAX. LOAD/X-SECTION AREA
SPECIMEN FAIL DURING TRIAXIAL SHEAR Y YES N NO

11. COMMENTS Section 10.4 of Protocol P46

psi

a CODE 0 0 0 0

b NOTE
12. TESTDATE

GENERAL REMARKS

2

N
N

15

2.85

2.85

2.86

2.85

0.01

0.01

2.83

6.09

0.00

6.09

6.28

38.26

937.95

0.00

937.95

N/A

N/A

23.5

81.0

77.0

25.4

25.4

74.4

0

Y
24.6

Y

08-04-1995

SUBMITTED BY DATE

ffu4e- 9//oz9s
LABORATORY MANAGER



SHEET

NO

2
OF

2

PROJECT

NAME

LAW

PROJECT

NO.

1.

MATERIAL

SOURCE

2.

MATERIALDESCRIPTION

3.

REMOLDING

TARGETS

4.

MATERIAL

TYPE

5.

TEST

DATE

6.

RESILIENT

MODULUS

TESTING

TVA

-

Fly

Ash

Bottom

Ash

and

Scrubber

Gypsum

Study

5810860101

Kingston

Ponded

Fly

Ash

Cell

III?

95%

Standard

Dry

Density

at

Optimum

MoistureContent

2

08-04-1995

COLUMN

1

2

3

4

5

6

7

8

9

10

11

12

13

14

PARAMETERChamberConfiningPressureNominal

Maximum

Axial
Stress

Cycle
No.

Actual
Applied

Max.

Axial

Load

Actual

Applied

Cyclic

Load

Actual
Applied Contact

Load

Actual
Applied

Max. Axial
Stress

Actual
Applied

Cyclic Stress

Actual
Applied Contact

Stress

Recov.

Def.

LVDT

1

Reading

Recov.

Def.

LVDT

2

Reading

Average

Recov

Def.

LVDT

1

and

2

Resilient

Strain

ResilientModulusDESIGNATION

S3

Sc

clic

Y

C1

Pmax

Pc

ciic

Y

Pcontact

Smax

Scyclic

Scontact

H1

H2

Havg

Er

Mr

UNIT

psi

psi

---lbs

lbs

lbs

psi

psi

psi

in.

in.

in.

in/in

psi

PRECISION

6.0

2.0

1

12.6

11.4

1.2

2.0

1.8

0.2

0.001740.001770.001760.00029

6297

2

12.8

11.6

1.2

2.0

1.8

0.2

0.00175

0.00178

0.00177

0.00029

6379

SEQUENCE

1

3

12.7

11.5

1.2

2.0

1.8

0.2

0.00177

0.001780.001780.00029

6274

4

12.7

11.5

1.2

2.0

1.8

0.2

0.00173

0.00177

0.001750.00029

6360

5

12.8

11.6

1.2

2.0

1.8

0.2

0.00176

0.00178

0.00177

0.00029

6328

COLUMN

AVERAGE

12.7

11.5

1.2

2.0

1.8

0.2

0.00175

0.00178

0.00176

0.00029

6328

STANDARD

DEV.

0.1

0.1

0.0

0.0

0.0

0.0

0.00001

0.000010.00001

0.00000

44

Worksheet

T46

-

Page

1
July

1993



Source

Kingston

Description

Ponded

Fly

Ash

Cell

III

95%

Standard

Dry

Density

at

Optimum

MoistureContent

6.0

4.0

1

25.3

22.9

2.4

4.0

3.6

0.4

0.00366

0.00372

0.003690.00061

6010

2

25.1

22.7

2.4

4.0

3.6

0.4

0.00367

0.003720.003690.00061

5969

SEQUENCE

2

3

25.1

22.8

2.4

4.0

3.6

0.4

0.003650.003700.003680.00060

5998

4

25.2

22.8

2.4

4.0

3.6

0.4

0.003670.003710.003690.00061

5990

5

25.1

22.8

2.4

4.0

3.6

0.4

0.00367

0.00371

0.00369

0.00061

5974

COLUMN

AVERAGE

25.2

22.8

2.4

4.0

3.6

0.4

0.003660.003710.003690.00061

5988

STANDARD

DEV.

0.1

0.1

0.0

0.0

0.0

0.0

0.00001

0.00001

0.00001

0.00000

17

6.0

6.0

1

37.7

34.1

3.6

6.0

5.4

0.6

0.005880.00596

0.00592

0.00097

5575

2

37.6

34.0

3.6

6.0

5.4

0.6

0.00589

0.00596

0.00592

0.00097

5564

SEQUENCE

3

3

37.6

34.0

3.6

6.0

5.4

0.6

0.00590

0.00594

0.00592

0.00097

5558

4

37.6

34.0

3.6

6.0

5.4

0.6

0.00588

0.00595

0.00591

0.00097

5576

5

37.6

34.0

3.6

6.0

5.4

0.6

0.005880.005960.005920.00097

5571

COLUMN

AVERAGE

37.6

34.0

3.6

6.0

5.4

0.6

0.005890.00595

0.00592

0.00097

5569

STANDARD

DEV.

0.0

0.0

0.0

0.0

0.0

0.0

0.00001

0.00001

0.00000

0.00000

8

6.0

8.0

1

50.3

45.5

4.8

8.0

7.2

0.8

0.00815

0.00824

0.00819

0.00135

5381

2

50.2

45.5

4.7

8.0

7.2

0.8

0.008150.008260.008210.00135

5367

SEQUENCE

4

3

50.2

45.4

4.8

8.0

7.2

0.8

0.008150.00826

0.00821

0.00135

5363

4

50.3

45.5

4.8

8.0

7.2

0.8

0.008130.008240.008190.00134

5382

5

50.4

45.6

4.7

8.0

7.3

0.8

0.00815

0.008280.008220.00135

5382

COLUMN

AVERAGE

50.3

45.5

4.8

8.0

7.2

0.8

0.008150.008260.008200.00135

5375

STANDARD

DEV.

0.1

0.1

0.0

0.0

0.0

0.0

0.000010.000020.000010.00000
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Source

Kingston

Description

Ponded

Fly

Ash

Cell

III

95%

Stand

ard

Dry

Density

at

Optimum

MoistureContent

6.0

10.0

1

62.7

56.7

6.1

10.0

9.0

1.0

0.010270.010400.01034

0.00170

5312

2

62.7

56.6

6.0

10.0

9.0

1.0

0.010270.010410.010340.00170

5304

SEQUENCE

5

3

62.8

56.8

6.0

10.0

9.0

1.0

0.010250.01040

0.01033

0.00170

5326

4

62.7

56.7

6.1

10.0

9.0

1.0

0.010260.010390.01032

0.00170

5318

5

62.7

56.7

6.0

10.0

9.0

1.0

0.010250.010400.010330.00170

5317

COLUMN

AVERAGE

62.7

56.7

6.1

10.0

9.0

1.0

0.010260.010400.010330.00170

5316

STANDARD

DEV.

0.1

0.1

0.0

0.0

0.0

0.0

0.000010.000010.000010.00000

8

4.0

2.0

1

13.0

11.3

1.7

2.1

1.8

0.3

0.00199

0.00205

0.00202

0.00033

5416

2

13.1

11.4

1.7

2.1

1.8

0.3

0.001970.002050.002010.00033

5490

SEQUENCE

6

3

13.0

11.3

1.7

2.1

1.8

0.3

0.001990.002040.002020.00033

5429

4

13.0

11.3

1.7

2.1

1.8

0.3

0.00199

0.00203

0.00201

0.00033

5448

5

13.1

11.4

1.7

2.1

1.8

0.3

0.00199

0.002050.002020.00033

5455

COLUMN

AVERAGE

13.0

11.3

1.7

2.1

1.8

0.3

0.00199

0.00204

0.00202

0.00033

5448

STANDARD

DEV.

0.0

0.0

0.0

0.0

0.0

0.0

0.00001

0.000010.000000.00000

28

4.0

4.0

1

24.9

22.6

2.3

4.0

3.6

0.4

0.00474

0.004820.004780.00079

4572

2

24.9

22.6

2.3

4.0

3.6

0.4

0.00474

0.00482

0.004780.00079

4573

SEQUENCE

7

3

24.9

22.6

2.3

4.0

3.6

0.4

0.004740.004830.004790.00079

4572

4

24.9

22.5

2.3

4.0

3.6

0.4

0.00475

0.00483

0.00479

0.00079

4560

5

24.8

22.5

2.3

4.0

3.6

0.4

0.004740.004830.004790.00079

4550

COLUMN

AVERAGE

24.9

22.5

2.3

4.0

3.6

0.4

0.00474

0.00483

0.00479

0.00079

4565

STANDARD

DEV.

0.0

0.0

0.0

0.0

0.0

0.0

0.00000

0.00000

0.000000.00000
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Source

Kingston

Description

Ponded

Fly

Ash

Cell

III

959/6

Standard

Dry

Density

at

Optimum

MoistureContent

4.0

6.0

1

37.3

33.7

3.6

5.9

5.4

0.6

0.00760

0.00772

0.00766

0.00126

4262

2

37.4

33.8

3.6

5.9

5.4

0.6

0.00761

0.00772

0.00766

0.00126

4272

SEQUENCE

8

3

37.4

33.9

3.6

6.0

5.4

0.6

0.007600.007730.007660.00126

4282

4

37.4

33.8

3.6

5.9

5.4

0.6

0.00761

0.00772

0.00766

0.00126

4276

5

37.4

33.8

3.6

6.0

5.4

0.6

0.00761

0.00772

0.007660.00126

4277

COLUMN

AVERAGE

37.4

33.8

3.6

5.9

5.4

0.6

0.00760

0.00772

0.00766

0.00126

4274

STANDARD

DEV.

0.1

0.1

0.0

0.0

0.0

0.0

0.000010.000010.000000.00000

8

4.0

8.0

1

50.1

45.3

4.8

8.0

7.2

0.8

0.01002

0.01017

0.01009

0.00166

4348

2

50.0

45.2

4.8

8.0

7.2

0.8

0.010040.010170.01010

0.00166

4337

SEQUENCE

9

3

49.9

45.1

4.8

7.9

7.2

0.8

0.010020.01017

0.01010

0.00166

4330

4

49.9

45.1

4.8

7.9

7.2

0.8

0.010020.010160.010090.00166

4328

5

49.9

45.1

4.8

7.9

7.2

0.8

0.010020.010160.010090.00166

4332

COLUMN

AVERAGE

50.0

45.2

4.8

8.0

7.2

0.8

0.010030.010160.010090.00166

4335

STANDARD

DEV.

0.1

0.1

0.0

0.0

0.0

0.0

0.000010.000010.000010.00000

8

4.0

10.0

1

62.3

56.3

6.0

9.9

9.0

1.0

0.01200

0.01214

0.01207

0.00198

4520

2

62.3

56.3

6.0

9.9

9.0

1.0

0.01198

0.01214

0.012060.00198

4522

SEQUENCE

10

3

62.4

56.3

6.0

9.9

9.0

1.0

0.011990.012140.012060.00198

4523

4

62.3

56.3

6.0

9.9

9.0

1.0

0.011980.012150.012060.00198

4522

5

62.4

56.3

6.0

9.9

9.0

1.0

0.01198

0.01215

0.01207

0.00198

4525

COLUMN

AVERAGE

62.3

56.3

6.0

9.9

9.0

1.0

0.01199

0.01215

0.01207

0.00198

4522

STANDARD

DEV.

0.0

0.0

0.0

0.0

0.0

0.0

0.00001

0.000010.000000.00000
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Source

KinctstonDescription

Ponded

Fly

Ash

Cell

III

95%

Standard

Dry

Density

at

Optimum

Moisture

Content

2.0

2.0

1

13.4

11.2

2.1

2.1

1.8

0.3

0.002450.002530.002490.00041

4381

2

13.4

11.3

2.1

2.1

1.8

0.3

0.00246

0.00254

0.00250

0.00041

4361

SEQUENCE

11

3

13.4

11.3

2.1

2.1

1.8

0.3

0.00246

0.00251

0.00249

0.00041

4383

4

13.4

11.3

2.1

2.1

1.8

0.3

0.00246

0.00254

0.00250

0.00041

4364

5

13.4

11.3

2.1

2.1

1.8

0.3

0.002470.002530.002500.00041

4373

COLUMN

AVERAGE

13.4

11.3

2.1

2.1

1.8

0.3

0.002460.00253

0.00250

0.00041

4372

STANDARD

DEV.

0.0

0.0

0.0

0.0

0.0

0.0

0.00001

0.00001

0.00001

0.00000

10

2.0

4.0

1

24.4

22.1

2.4

3.9

3.5

0.4

0.005890.006020.005960.00098

3586

2

24.4

22.0

2.4

3.9

3.5

0.4

0.005910.006000.005950.00098

3582

SEQUENCE

12

3

24.4

22.0

2.4

3.9

3.5

0.4

0.00590

0.006010.005960.00098

3587

4

24.4

22.0

2.4

3.9

3.5

0.4

0.005910.006000.005950.00098

3588

5

24.4

22.0

2.4

3.9

3.5

0.4

0.00590

0.00601

0.00596

0.00098

3584

COLUMN

AVERAGE

24.4

22.0

2.4

3.9

3.5

0.4

0.005900.006010.005950.00098

3585

STANDARD

DEV.

0.0

0.0

0.0

0.0

0.0

0.0

0.000010.00001

0.00000

0.00000

2

2.0

6.0

1

36.6

33.0

3.6

5.8

5.3

0.6

0.009250.009400.00933

0.00153

3432

2

36.7

33.1

3.6

5.8

5.3

0.6

0.009280.009380.009330.00153

3439

SEQUENCE

13

3

36.6

33.0

3.6

5.8

5.3

0.6

0.009270.00939

0.00933

0.00153

3429

4

36.6

33.0

3.6

5.8

5.2

0.6

0.00926

0.009390.009330.00153

3427

5

36.6

33.0

3.6

5.8

5.2

0.6

0.00926

0.009390.009320.00153

3426

COLUMN

AVERAGE

36.6

33.0

3.6

5.8

5.3

0.6

0.009260.009390.00933

0.00153

3431

STANDARD

DEV.

0.1

0.1

0.0

0.0

0.0

00

0.000010.000010.000000.00000
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Source

Kingston

Description

Ponded

Fly

Ash

Cell

III

95%

Standard

Dry

Density

at

Optimum

Moisture

Content

2.0

8.0

1

49.5

44.6

4.9

7.9

7.1

0.8

0.01182

0.01196

0.01189

0.00195

3639

2

49.5

44.6

4.9

7.9

7.1

0.8

0.01182

0.01194

0.01188

0.00195

3637

SEQUENCE

14

3

49.5

44.6

4.8

7.9

7.1

0.8

0.011820.01194

0.01188

0.00195

3638

4

49.5

44.6

4.8

7.9

7.1

0.8

0.01180

0.01196

0.011880.00195

3639

5

49.4

44.5

4.8

7.9

7.1

0.8

0.01181

0.01197

0.01189

0.00195

3630

COLUMN

AVERAGE

49.5

44.6

4.9

7.9

7.1

0.8

0.01181

0.011950.01188

0.00195

3637

STANDARD

DEV.

0.0

0.0

0.0

0.0

0.0

0.0

0.000010.000010.000000.00000

4

2.0

10.0

1

62.5

56.4

6.1

9.9

9.0

1.0

0.01381

0.01399

0.013900.00228

3930

2

62.4

56.3

6.1

9.9

9.0

1.0

0.01381

0.01400

0.013910.00228

3923

SEQUENCE

15

3

62.3

56.2

6.1

9.9

8.9

1.0

0.013800.013980.013890.00228

3924

4

62.4

56.3

6.1

9.9

9.0

1.0

0.01380

0.01397

0.013880.00228

3930

5

62.5

56.4

6.1

9.9

9.0

1.0

0.013810.013980.013900.00228

3933

COLUMN

AVERAGE

62.4

56.3

6.1

9.9

9.0

1.0

0.013810.013990.013900.00228

3928

STANDARD

DEV.

0.1

0.1

0.0

0.0

0.0

0.0

0.000010.000010.000010.00000
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FIGURE 1- Logarithmic Plot of Resilient Modulus MR vs Cyclic Stress Sc

PROJECT NAME TVA - Fly Ash Bottom Ash and Scrubber Gypsum study

LA W PROJECT NO. 5810860101

1. MATERIAL SOURCE Kinsg ton

2. AIATERIAL DESCRIPTION. Ponded Fly Ash Cell III

3. REMOLDING TARGETS 95% Standard DryDensity at Optimum Moisture Content

4. MATERIAL TYPE 2

5. TEST DATE 08-04-1995

Nlg Kl SCK2 0S3K5
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K5

Rz

100000

Resilient Modulus QA Plot
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FIGURE 2 - Qirick Shear Stress vs Strain

PROJECT NAME

LAW PROJECT NO.

TVA - Fly Ash. Bottom Ash and Scrubber Gypsum Studv

5810860101

1. MATERIAL SOURCE Kin on

2. MATERIAL DESCRIPTION Ponded Fly Ash Cell III

3. REMOLDING TARGETS 95% Standard Drv Density at Oytimum Moisture Content

4. MATERIAL TYPE

5. TEST DATE

25

20

15

10

5

0

0 1

2

08-04-1995

2 3

Axial Strain %
4 5

0



LABORATORY MATERIAL HANDLING AND TESTING

LABORATORYMATERL4L TESTDATA
RESILIENT MOD UL US OF UNBOUND GRANULAR BASE/SUBBASE

MATERIALS AND SUBGRADE SOILS

LAB DATA SHEET T46 - RECOMPACTED SAMPLES

SHEET NO 1 OF 2

UNBOUND GRANULAR BASF./SUBBASE LA YERS AND SUBGRADE SOILS

SHRP TEST DESIGNATION UG07 SS07/SHRP PROTOCOL P46

LABORATORY PERFORDIING TEST LAW ENGINEERING INC. - ATLANTA GEORGIA

PROJECT NAME TVA - Fly Ash Bottom Ash and Scrubber Gyasum Study

LA W PROJECT NO. 5810860101

1. MATERIAL SOURCE Kingston

2. MATERIAL DESCRIPTION Ponded Fly Ash Cell III

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

4. MATERIAL TYPE Type I or Type 2
5. TEST INFORMATION

PRECONDITIONING - GREATER THAN 5% PERM. STRAIN Y YES OR N NO
TESTING - GREATER THAN 5% PERM. STRAIN Y YES OR N NO
TESTING - NUMBER OF LOAD SEQUENCES COMPLETED 0 - 15

6. SPECIMENINFO.

SPECIMEN DL4M. 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

INIT74L LENGTH Lo inch

INITIAL AREA Aa in2

INITIAL VOLUME Ao Lo in

7. SOIL SPECIMEN WEIGHT

INITIAL WEIGHT OF CONTAINER AND WET SOIL grams

FINAL WEIGHT OF CONTAINER AND WETSOIL grams

WEIGHT OF WET SOIL USED grams

8. SOIL PROPERTIES.
IN SITUMOISTURE CONTENT NUCLEAR %
IN SITU WET DENSITY NUCLEAR pcf

or

OPTIMUM MOISTURE CONTENT %
tLIA X. DR Y DENSI TY pcf

95 %MAX. DRYDENSITY pcf

9. SPECIMEN PROPERTIES

COMPACTION MOISTURE CONTENT %
MOISTURE CONTENTAFTER RESILIENTMODULUS TESTING

COMPACTION DRYDENSITY ya pcf

10. QUICKSHEARTEST
STRESS - STRAIN PLOT AITACHED Y YES N NO
TRIAXIAL SHEAR MAXIMUM STRENGTH MAX. LOAD/X-SECTION AREA psi

SPECIMEN FAIL DURING TRIAXIAL SHEAR Y YES NNO
11. COMMENTS Section 10.4 of Protocol P46

a CODE 0 0 0 0

b NOTE
12. TEST DATE

GENERAL REMARKS

SUBMITTED BY DATE

0 q
LABORATORY MANAGER

2

N
N
15

2.83

2.83

2.83

2.83

0.01

0.01

2.81

6.14

0.00

6.14

6.19

38.01

997.40

0.00

997.40

N/A

N/A

23.7

84.4

80.2

23.9

23.5

80.6

Y
38.1

Y

0

07-06-1995

0



SHEET

NO

2
OF

2

PROJECT

NAME

LAW

PROJECT

NO.

1.

MATERIAL

SOURCE

2. 3. 4. 5.

MATERIALDESCRIPTIONREMOLDING

TARGETS

MATERIAL

TYPE

TEST

DATE

RESILIENT

MODULUS

TESTING

TVA

-

Fly

Ash

Bottom

Ash

and

Scrubber

Gypsum

Study

5810860101

Kingston

Ponded

Fly

Ash

Cell

III

95%

Modified

Dry

Density

at

Optimum

MoistureContent07-06-1995

2

COLUMN

1

2

3

4

5

6

7

8

9

10

11

12

13

14

PARAMETER

Chamber Confining
Pressure

Nominal

Maximum

Axial
Stress

Cycle No.

Actual
Applied

Max.

Axial

Load

Actual
Applied

Cyclic

Load

Actual
Applied Contact

Load

Actual
Applied

Max. Axial
Stress

Actual
Applied

Cyclic
Stress

Actual
Applied Contact

Stress

Recov.

Def.

LVDT

1

Reading

Recov.

Def.

LVDT

2

Reading

Average

Recov

Def.

LVDT

I

and

2

Resilient

Strain

Resilient Modulus

DESIGNATION

S

SYdic

c

Pma.

Peyuic

P-taa

Smax

Scydio

SwalaU

H

HZ

Hav9

e

UNIT

psi

psi

_

---__

lbs

lbs

lbs

psi

psi

psi

in.

in.

in.

in/in

psi

PRECISION

.

_

_

_

6.0

2.0

1

12.4

11.2

1.3

2.0

1.8

0.2

0.00147

0.00161

0.00154

0.00025

7180

2

12.4

11.1

1.3

2.0

1.8

0.2

0.00148

0.00162

0.00155

0.00025

7092

SEQUENCE

1

3

12.3

11.1

1.2

2.0

1.8

0.2

0.00150

0.00164

0.00157

0.00026

7019

4

12.4

11.2

1.2

2.0

1.8

0.2

0.00147

0.00162

0.00154

0.00025

7199

5

12.4

11.1

1.2

2.0

1.8

0.2

0.00151

0.00163

0.00157

0.00026

7035

COLUMN

AVERAGE

12.4

11.1

1.2

2.0

1.8

0.2

0.00149

0.00163

0.00156

0.00025

7105

STANDARD

DEV.

0.0

0.0

0.0

0.0

0.0

0.0

0.00002

0.00001

0.00001

0.00000
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Source

Kingston

Description

Ponded

Fly

Ash

Cell

III

95%

Modified

Dry

Density

at

Optimum

Moisture

Content

6.0

4.0

1

24.7

22.4

2.3

4.0

3.6

0.4

0.003170.00321

0.00319

0.00052

6958

2

24.7

22.4

2.4

4.0

3.6

0.4

0.00317

0.00324

0.00321

0.00052

6926

SEQUENCE

2

3

24.8

22.4

2.4

4.0

3.6

0.4

0.00320

0.00323

0.00321

0.00052

6917

4

24.7

22.4

2.3

4.0

3.6

0.4

0.00318

0.00322

0.00320

0.00052

6929

5

24.7

22.4

2.3

4.0

3.6

0.4

0.00319

0.00323

0.00321

0.00052

6918

COLUMN

AVERAGE

24.7

22.4

2.3

4.0

3.6

0.4

0.00318

0.00323

0.00320

0.00052

6930

STANDA

RD

DEV.

0.0

0.0

0.0

0.0

0.0

0.0

0.00001

0.00001

0.00001

0.00000

17

6.0

6.0

1

37.0

33.3

3.6

6.0

5.4

0.6

0.00499

0.00503

0.00501

0.00082

6594

2

36.9

33.3

3.6

6.0

5.4

0.6

0.005010.005050.005030.00082

6560

SEQUENCE

3

3

36.9

33.3

3.7

6.0

5.4

0.6

0.00502

0.00505

0.00504

0.00082

6551

4

37.0

33.3

3.7

6.0

5.4

0.6

0.00500

0.00504

0.00502

0.00082

6581

5

37.0

33.3

3.7

6.0

5.4

0.6

0.00500

0.00506

0.00503

0.00082

6572

COLUMN

AVERAGE

37.0

33.3

3.7

6.0

5.4

0.6

0.00500

0.00505

0.00503

0.00082

6572

STANDARD

DEV.

0.0

0.0

0.0

0.0

0.0

0.0

0.00001

0.00001

0.00001

0.00000

17

6.0

8.0

1

49.5

44.6

4.9

8.0

7.2

0.8

0.00701

0.007000.00701

0.00114

6320

2

49.5

44.6

4.9

8.0

7.2

0.8

0.00697

0.00698

0.00697

0.00114

6348

SEQUENCE

4

3

49.6

44.7

4.9

8.0

7.2

0.8

0.00700

0.00701

0.00700

0.00114

6331

4

49.6

44.7

4.9

8.0

7.2

0.8

0.00701

0.00701

0.00701

0.00114

6321

5

49.5

44.7

4.9

8.0

7.2

0.8

0.00700

0.00701

0.00701

0.00114

6320

COLUMN

AVERAGE

49.5

44.7

4.9

8.0

7.2

0.8

0.00700

0.00700

0.00700

0.00114

6328

STANDARD

DEV.

0.0

0.0

0.0

0.0

0.0

0.0

0.00002

0.00001

0.00002

0.00000
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Source

Kingston

DescriptionFlonded

Fly

Asn

cen

ni

y5io

mooitiea

ury

uensity

at

uptimum

moistureuontent

6.0

10.0

1

62.1

56.0

6.1

10.0

9.1

1.0

0.00885

0.00885

0.00885

0.00144

6278

2

62.1

56.0

6.1

10.0

9.0

1.0

0.00884

0.00886

0.00885

0.00144

6272

SEQUENCE

5

3

62.1

56.0

6.1

10.0

9.0

1.0

0.00882

0.00886

0.00884

0.00144

6281

4

62.1

56.0

6.1

10.0

9.0

1.0

0.00881

0.00886

0.00883

0.00144

6286

5

62.1

56.0

6.1

10.0

9.0

1.0

0.00886

0.00884

0.00885

0.00144

6270

COLUMN

AVERAGE

62.1

56.0

6.1

10.0

9.0

1.0

0.00884

0.00885

0.00885

0.00144
__

6277__

STANDARD

0EV.

0.0

0.0

0.0

0.0

0.0

0.0

0.00002

0.00001

0.00001

0.00000

6

4.0

2.0

1

12.9

11.2

1.7

2.1

1.8

0.3

0.00169

0.00177

0.00173

0.00028

6418

2

12.8

11.1

1.7

2.1

1.8

0.3

0.00171

0.00180

0.00175

0.00029

6307

SEQUENCE

6

3

12.9

11.2

1.7

2.1

1.8

0.3

0.00169

0.00179

0.00174

0.00028

6374

4

12.8

11.1

1.7

2.1

1.8

0.3

0.00169

0.00179

0.00174

0.00028

6328

5

12.8

11.1

1.7

2.1

1.8

0.3

0.00171

0.00180

0.00175

0.00029

6281

COLUMN

AVERAGE

12.8

11.1

1.7

2.1

1.8

0.3

0.00170

0.00179

0.00174

0.00028

62
34

STANDA

4.0

RD

DEV. 4.0

1

0.1
24.6

0.1 22.2

0.0 2.3

0.0 4.0

0.0 3.6

0.0 0.4

0.00001 0.00402

0.00001 0.00408

0.00001 0.00405

0.00000 0.00066

55
5445

2

24.5

22.2

2.3

4.0

3.6

0.4

0.00404

0.00410

0.00407

0.00066

5409

SEQUENCE

7

3

24.5

22.2

2.3

4.0

3.6

0.4

0.00405

0.00412

0.00408

0.00067

5394

4

24.6

22.3

2.3

4.0

3.6

0.4

0.00403

0.00410

0.00406

0.00066

5439

5

24.6_

122.3

2.3

4.0

3.6

0.4

0.00402

0.00407

0.00405

0.00066

5463

COLUMN

AVERAGE

24.6

22.3

2.3

4.0

3.6

0.4

0.00403

0.00409

0.00406

0.00066

5430

STANDARD

0EV.

_

0.0

t-0.0

0.0

0.0

0.0

0.0

0.00001

0.00002

0.00002

0.00000
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Source

Kingston

Description

Ponded

Fly

Ash

Cell

III

95%

Modified

Drv

Densitv

at

Optimum

Moisture

Content

4.0

6.0

1

37.1

33.4

3.7

6.0

5.4

0.6

0.00653

0.00655

0.00654

0.00106

5066

SEQUENCE

8

2 3

37.2 37.2

33.5 33.5

3.7 3.7

6.0 6.0

5.4 5.4

0.6 0.6

0.00652 0.00649

0.00655 0.00655

0.00653
0.00652

0.00106 0.00106

5085 5101

4

37.1

33.4

3.7

6.0

5.4

0.6

0.00652

0.00655

0.00653

0.00106

5075

5

37.1

33.4

3.7

6.0

5.4

0.6

0.00653

0.00655

0.00654

0.00106

5066

COLUMN

AVERAGE

37.2

33.5

3.7

6.0

5.4

0.6

0.00652

0.00655

0.00653

0.00106

5078

STANDARD

DEV.

0.1

0.1

0.0

0.0

0.0

0.0

0.00001

0.00000

0.00001

0.00000

15

4.0

8.0

1

49.9

45.0

4.8

8.1

7.3

0.8

0.00861

0.00861

0.00861

0.00140

5185

2

49.9

45.0

4.9

8.1

7.3

0.8

0.00860

0.00857

0.00858

0.00140

5202

SEQUENCE

9

3

49.8

45.0

4.8

8.0

7.3

0.8

0.00862

0.00862

0.00862

0.00140

5176

4

49.8

44.9

4.9

8.0

7.3

0.8

0.00863

0.00861

0.00862

0.00140

5171

5

49.8

45.0

4.9

8.0

7.3

0.8

0.00860

0.00861

0.00860

0.00140

5181

COLUMN

AVERAGE

49.8

45.0

4.9

8.1

7.3

0.8

0.00861

0.00860

0.00861

0.00140

5183

STANDARD

DEV.

0.0

0.0

0.0

0.0

0.0

0.0

0.00001

0.00002

0.00002

0.00000

12

4.0

10.0

1

62.4

56.3

6.1

10.1

9.1

1.0

0.010330.01030

0.01032

0.00168

5412

2

62.4

56.3

6.1

10.1

9.1

1.0

0.01029

0.01030

0.01030

0.00168

5422

SEQUENCE

10

3

62.3

56.3

6.1

10.1

9.1

1.0

0.01028

0.01030

0.01029

0.00168

5425

4

62.3

56.2

6.1

10.1

9.1

1.0

0.01032

0.01030

0.01031

0.00168

5409

5

62.3

56.2

6.1

10.1

9.1

1.0

0.01033

0.01031

0.01032

0.00168

5402

COLUMN

AVERAGE

62.3

56.3

6.1

10.1

9.1

1.0

0.01031

0.01030

0.01031

0.00168

5414

STANDARD

DEV.

0.0

0.0

0.0

0.0

0.0

0.0

0.00002

0.00000

0.00001

0.00000

10
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Source

Kingston

Description

Ponded

Fly

Ash

cell

III

abio

nnoaitiea

ury

uensity

at

Uptimum

moisturecontent

2.0

2.0

1

13.3

11.3

2.1

2.2

1.8

0.3

0.00207

0.00213

0.00210

0.00034

5330

SEQUENCE

11

2 3

13.3 13.3

11.3 11.2

2.1 2.1

2.2 2.1

1.8 1.8

0.3 0.3

0.00207 0.00208

0.00214
0.00215

0.00210 0.00211

0.00034 0.00034

5314 5255

4

13.3

11.2

2.1

2.1

1.8

0.3

0.00208

0.00216

0.00212

0.00035

5236

5

13.3

11.3

2.1

2.2

1.8

0.3

0.00209

0.00217

0.00213

0.00035

5250

COLUMN

AVERAGE

13.3

11.2

2.1

2.1

1.8

0.3

0.002080.00215

0.00211

0.00034

5277

STANDARD

DEV.

0.0

0.0

0.0

0.0

0.0

0.0

0.00001

0.00002

0.00001

0.00000

42

2.0

4.0

1

24.3

22.0

2.3

3.9

3.6

0.4

0.00493

0.00497

0.00495

0.00081

4407

2

24.3

22.0

2.3

3.9

3.6

0.4

0.004950.005010.004980.00081

4377

SEQUENCE

12

3

24.3

22.0

2.3

3.9

3.6

0.4

0.00493

0.00498

0.00495

0.00081

4401

4

24.4

22.1

2.3

3.9

3.6

0.4

0.00494

0.00499

0.00496

0.00081

4409

5

24.3

22.0

2.3

3.9

3.5

0.4

0.00495

0.00504

0.00499

0.00081

4363

COLUMN

AVERAGE

24.3

220

2.3

3.9

3.6

0.14

0.004940.005000.00497

0.00081

4391

STANDA

2.0

RD

DEV. 6.0

1

0.0 36.4

0.0
33.0

0.0 3.4

0.0 5.9

0.0 5.3

0.0

t
0.5

0.00001
0.00782

0.00003 0.00784

0.00002 0.00783

0.00000 0.00128

21
4184

2

36.7

33.5

3.2

5.9

5.4

0.5

0.00788

0.00791

0.00789

0.00129

4204

SEQUENCE

13

3

36.8

33.3

3.5

5.9

5.4

0.6

0.00784

0.00785

0.00784

0.00128

4205

4

36.8

33.5

3.2

5.9

5.4

0.5

0.00791

0.00792

0.00792

0.00129

4202

5

36.7

33.5

3.2

5.9

5.4

0.5

0.00789

0.00789

0.00789

0.00129

4213

COLUMN

AVERAGE

36.7

33.4

3.3

5.9

5.4

0.5

0.00787

0.00788

0.00787

0.00128

4201

STANDARD

DEV.

0.1

0.2

0.1

0.0

0.0

0.0

0.00004

0.00003

0.00004

0.00001

11
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Source

Kingston

Description

Ponded

Fly

Ash

Cell

III

95%

Modified

Dry

Density

at

Optimum

Moisture

Content

2.0

8.0

1

49.3

44.8

4.5

8.0

7.2

0.7

0.01017

0.01012

0.01015

0.00165

4382

SEQUENCE

14

2 3

49.3 49.4

44.8 44.9

4.5 4.5

8.0 8.0

7.2 7.3

0.7 0.7

0.01017 0.01014

0.01013 0.01012

0.01015 0.01013

0.00165 0.00165

4382 4397

4

49.5

45.0

4.5

8.0

7.3

0.7

0.01015

0.01014

0.01015

0.00165

4395

5

49.4

44.9

4.5

8.0

7.3

0.7

0.01013

0.01009

0.01011

0.00165

4405

COLUMN

AVERAGE

49.4

44.9

4.5

8.0

7.3

0.7

0.01015

0.01012

0.01014

0.00165

4392

STANDARD

DEV.

0.1

0.1

0.0

0.0

0.0

0.0

0.00002

0.00002

0.00002

0.00000

10

2.0

10.0

1

62.0

56.0

6.0

10.0

9.0

1.0

0.01182

0.01180

0.01181

0.00192

4703

2

62.0

56.0

6.0

10.0

9.0

1.0

0.01182

0.01178

0.01180

0.00192

4709

SEQUENCE

15

3

62.0

56.0

6.0

10.0

9.0

1.0

0.01182

0.01178

0.01180

0.00192

4705

4

62.0

56.0

6.0

10.0

9.0

1.0

0.01182

0.01178

0.01180

0.00192

4707

--

f
5

-

1
62.0

56.0

6.0

10.0

9.0

1.0

0.01182

0.01178

0.01180

0.00192

4706

COLUMN

AVERAGE

62.0

56.0

6.0

10.0

9.0

1.0

0.01182

0.01178

0.01180

0.00192

4706

STANDARD

DEV.

0.0

0.0

0.0

0.0

0.0

0.0

0.00000

0.00001

0.00001

0.00000
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FIGURE 1 - Logarithmic Plot of Resilient Modulus MR vs Cyclic Stress SC

PRO.IECT NAME TVA - Fly Ash. Bottom Ash and Scrubber Gy.psum Stu-d-Y

LAW PROJECTNO. 5810860101

1. MATERIAL SOURCE Kingston

2. MATERIAL DESCRIPTION. Ponded Fly Ash Cell III

3. REMOLDING TARGETS 95% Modified Drv Den ity at Optimum Moisture Content

4. MATERL4L TYPE 2

5. TEST DATE 07-06-1995

MR KI SC
m

1S3KS

K1 3254

K2 -0.09252

K5 0.43051

RZ 0.91

100000

9S3

10000

S3 4 psi

LS32psi

Resilient Modulus QA Plot

f

6 psi

1000

0 1 2 3 4 5 6 7 8 9 10

Cyclic Stress psi



S
FIGURE 2 - Quick Shear Stress vs Strain

PROJECT NAME

LAW PROJECT NO.

TVA - Fly Ash Bottom Ash and Scrubber Gvosum Studv

5810860101

1. MATERIAL SOURCE Kingston

2. MATERIAL DESCRIPTION Ponded Fly Ash Cell III

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

4. MATERIAL TYPE 2

5. TEST DATE
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