
U

Axial Strain %

Type of Test

Unconsolidated Undrained

Sample Type unciisturbed

Description

Assumed Specific Gravity 2.8

Remarks

tRAF1 REORT

Figure

Normal Stress ksf

I Sample No. 1 2 3

Water Content 28.2 24.9 34.2

Dry Density pcf 95.1 93.5 889

Saturation 94.1 80.1 99.2

Vaid.Ratio 0.8379 0.8701 0.9659

Diarrteter in. 2.81 285 2.81

Height in.
------------------------------------

5.88
_

6.05 6.07

VVater Content 27.9 29.1 32.5

Dry Density pcf 98.1 96.3 91.6

w Saturation 1000 100.0 100.0

Q Void Ratio 0.7811 0.8149 0.9090

Diameter in. 2.78 2.82 2.79

Height in. 5.82 5_99 601

Strain rate. in.Jmin. 0.02 0.02

Eiack Pressure ksf 4.3 43 4.3

Cell Pressure ksf 6.5 8.6 13.0

failStress ksf 3.3 5.6 3.3

Ult. Stress-ksf

a Failure ksf i.4 9.9

a Failure ksf 2.2 4.3

Cliertit TV -

ProjectiVA Kingston Proposed Gypsum Stack

12.0

8.6

Location NB-21A

Sainpie Number UD-1 2 3fJt1 Depth 15-23

Proj. No. 3 iq 305 t 021 Date
-..... -----..... ............ -.....

TRIAXIAL SFIEAR TEST REPORT

MACTEC INC.
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Peak Strength

Tnta

a 2.C0 ksf

ar- 0.3 deg

tatt a 0A1

20%

4.5

1.5
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10%

0 6

p ksf

20%

10 12

---------- ----- ------- - ------------ ------CSientiVA

Project IVA Kingston - Proposed Cyps.uni Stack

Location. NB-21A Depth 15-2 3 Sample Number UD-l 2 3 U U
Project No. 30435102 Figure MACTEC jNC



Tolal Non-nat Stress ksf

-------------EftectiveNorntat Stress ksf - - -

Type of Test

CU with Pore Pressures

Sample Type tndisturbed

Descriptlon CU

Specific Gravity 2.7-5

Remarks

Height in 6.14 631 6.14

Diameter in. 2.81 2.84 2.82
I

c Void Ratio 1.fi284 09192 1.1912

Saturatiori 95.5 77.9 93.1

Water Content 35.7 26.0 40.3

Dry Density pcf 84.6 89.5 78.3

Water Content

Dry Density pcf

Saturation

Void Ratio

Diameter in.

Ffeightin
------ -1- -------

Strafn rate in.imin.

Back Pressure ksf

Cell Pressure. ksf

Fail. Stress ksf

Llit. Stress ksf

Total Pore Rr. kst

Total Pore Pr. ksf

cr Failure ksf

v Failure ksf

40.4 40.5 57.7

81.3 81.2 66.4

100.0 100.0 100.0

11114 11150 1.5862

185 2.93 2.98

6.23 6.52 6.49

0.02 0.02 0.02

2.9 2.9 2.9

7.5 12.1 21.3

3.2 7.6 2.1

3.9 7.9 10.7

Project TVA Kingston
-

Proposed Gypsum Stack

Location N13-44

Sample Nutnber -43anct 5 Depth 9-28.5

Proj. No. 3043051021 Date

Tested By Alexander Checked By Hamlett
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?
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---- --------- - --------------.

7.5

W--------------- _----_------? - ------------ -------------- ...............

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

?1a12 16 20

p ksf

Stress PaBhs Total Effective - - -

Client TVA

Project VA Kingston - Proposed Cypsum Stack

Location TvIi-44 Depth 19-28.5 Sample Number UD-4.3and 5

Project No. 3043051021 Figure MACTEC INC.
- -- --- -1-- -

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

?

---r-........
7........

.....2

/

/
/

-------
---

0% 4% 80

...
.............. ............. ............... -----------------

_........._.... t ...............................

tan o f?a 0.00 ?
...

--
------... -------------------------------- .----a?----- --_

?

_ _

Feak Strength

Total trffectiue

a 2.15 ksl 2.15 ksf

a 0.0 deg 0.0 deg

1

Tested By Alexand e r
--------------------------

C hec ked By H am4ett.-------------------------_----------



12 iitsFxi

Sample No.

Water Eontent

Dry Density pcf

?
E

Saturation

Void Ratio

Diameter irF

Height in.

Normal Stress ksf

E3

.
?...

f

? ..

...

?
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?

s

7 . t ?--..-?._. ?_. 3 1 I .......
.

I

t ? J 3

s

-

?.?..
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Ll i

4
F

o
0 4

Axial Strain %

Type of Test

Unconsolidated Undrained

Sample Type urFdisturbed

Description UU

E N

3

i

?..C.r.

fr
...

41???

.
? tf

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

.. w .

?. ..

l--- .. . 1-. -l . . .r?...?..E

?..

12

Water Content

Dry Density pcf

Saturation

Void Ratio

Diameter in.

tieight in.

Strain rate in.fmin

Back Pressure ksf

Cell Pressure. ksf

Fail.Stress ksf

Ult. Stress ksf

crt Failure ksf

rs Failure ksf

Client TVA

.?..
i.. ..... .

16

4.6 9.2 18.4

Project TVA Kingston - Proposed Gypsunl Stack

Specific Gravity 2.80

Remarks

Location NB-44

Sample Number UD-43and 5

Proj. No. 3043051021

Depth 19-28.5

Date

TRIAXIAL SHEAR TEST REPORT

Figure

?

? ?. ?...

20 24

1 2 3

42.2 23.4 39.4

80.1 89.9 79.6

100.0 69.5 92.3

1.1819 0.9433 1.1947

2.8.3 2.98 2.82

6. 15 5.84 6.01

42.2 337 42.7

80.1 89.9 79.6

100.0 100.0 100.0

1.1819 0.9433 1.1947

2.83 2.98 2.82

6.15 5.84 6.01

0.02 0.02 0.02

2.9 7.9 2.9

7.5 12.1 21.3

2.0 4.7 2.2

6.6 13.9 20.6

Tested By Alexander
.......................... _.

Checked By H.amlett
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C X

1.5

0
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_____________

20%0Yo 10%

7.ar-L3
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I
S
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-----------------?

fl.k 10%

Peak Strangth

Total

a 1.49 ksf

a 0.0 deg

tan cJ 0.00

4

4.5

O

7.5

---------------

1 F.. ..... . .. .....

Q __ 3__--.

0JO 10?O

6 ............... ................ .........

4.5 -------- - - . ............... .......... .. .. .. .

?

..... _...

1.5
I

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

20%

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

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

?......

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

?

? ?

.

20%

.._?.?.. ..__

12 16

p ksf

Clfent rVA

Project TVA Kingston - Fropose.d rypsutri Stack

Location NB-44 Depth 19-28.51 Sample Number CJ_C-4.3and
5

-- ----ProjectNo. 3043051021 Figure

20

MACTEC INC.

24

Tested By Alexander
___.

Checked By Hamlett
_



........ .......... ..
i_i.-.t_?i 11
6 9

Total Normal Stress ksf

Effective IJornial Stress ksf - -

Axial Strain %

Type of Test

CU with Pore Pressures

Sample Type undisturbed

Description CE

Specific Gravity 2.75

Remarks

Figure

Sample No.
............... ------...... .......... _-.

Water Content

Dry Densty pcf

ro Saturation

Void Ratio

Diameter in.

Height in.

m

1 2 3

35A 27.6 27.2

840 9611 93.1

93.1 96.6 88.7

1.0446 0.7869 0.8436

2.82 2.79 2.84

5.99 5.90 5.66

53.6 35.2 37.8

69.4 87.3 84.2

100.0 10.0 100.0

1.4739 0.9670 1.0386

3.00 2.88 2.94

6.39 6.10 5.85

0.02 0.02 0.02

5.8 5.8 5.8

7.9 10.1 14.4

5.0 7.0 8.0

6.2 7.3 11.1

o Failure ksf 68 9.7

o Faiiure ksf 1.7 2.7

Water Content

Dry Density pcf

Saturation

Void Ratio

Diameter in

Height in.

Strain rate in./min.

Back Pressure ksf

Cell Pressure ksf

Fail. Stress ksf

Total Pore Pr. ksf

Ult. Stress ksf

Total Pore Pr ksf

Client TVA

Project TVA Kingston - Proposed Gypsum Stack

Location yS-47A

Sample Number UD-12.and 3 Depth 9-17

Proj. No. 3043051011 Date

TRIAXIAL SHEAR TEST REPORT

MACTEC_I_h?C-.

11.3

3.3

Tested By Alexander
................. ------

Checked By Ha?l?t2
________------



15

12

20%

6

4

ak 5trength

Total Effective

a- 1.85 ksf 0.44 ksf

a 100 deg 25.6 deg

tan a 0.18 0.4f3

......... ..... ...... _.. . .............

15

12

9 ... .-.. .........................._._....

n vi

a.

N O
O m

s1r y
?a
?

15

12

_..

2

0
0 9 12 15

p ksf

Stress Paths Tatai - Effective -- ----

Client 1V.A

Project TVA Kingston - Proposed Gypsum Stack

Location NB-47A Depth 9-l7 Sample Number UD-1.2.and 3

Project No. 3043051021 Figure MACTEC INC.

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

18

Tested By Alexander Checked By Hamletf



Normal Stress ksf

1-.3_I

10 20 30 40

Axial Strair %

Type of Test

Unconsoliciated Urrdraineci

Sample Type undisturbed

Description t JiJ

Sarrrple No.

--nt

111-a-tW6?n-ie
Dry Density pcf

Saturatiori

c Void Ratio

Diameter in.

Height in.

?.

Water Content

Dry Density pcf

Saturation

Void Ratio

Diameter in.

Height in.

Strain rate in.lmin.

Back Pressure ksf

Cell Pressure ksf

Fdil Siress ksf

Ult. Stress ksf

cs Failure ksf

cs Failure ksf

Client TVA

Project TV1t Kingston - Proposeci Gypsurn Stack

Specific Gravity 2.75

Remarks

Figure

Tested By AlExander---------------_.

Location NB-47A

Sarrtple Number UD-12and 3

Proj. No. 3043051021

1 2 3
--..........

254 2.5.6 20.5

97.3 99.4 100.9

91.4 96.8 80.5

0.7638 0.7268 0.7016

288 2.83 2.79

6.05 5.93 5.67

278 26.4 25.5

97.3 99a 100.9

100.0 100.0 100.0

0.7638 0.7268 0.7016

2.88 2.83 2.79

6.05 5.93 5.67

0.02 002 0.02

5.8 5.8 5.S

7.9 10.1 14.4

5.5 4.4 5.8

7.6 87 4.4

2.2 43 8.6

Depth 9-1.7

Date

TRIAXIAL SHEAR TEST REPORT

MACTEC INC

Checked By Hamlett
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0% 10%

Peak Strengty

T-Uiai

a- 2.22 ksf

a 3.0 deg
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t
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1.5

10/a 20%

0G6?_

------------ - --

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

10% 20%

Client TVA

Project 1VA Kingston - Proposed Giypsum Stack

Location N13-47A Depth 9-l7 Sample Number UD-E.2and 3
-----

Project No. 3143051 f21 Figure _ ? MACTEC INC.

Tested By Alexander
----------------------- --

Checked By H-amlett_.............. -_T-



Total tVormal Stress ksf

Effective Normal Stress ksf

Axial Strain %

Type of Test

C1J with 1orc. Pressures

Sample Type undisturled

Description CU

20

Sample Na
------

------Water Content

Dry Density pcf

Saturation

Void Ratio?
Diameter in.

Height in.

Water Coriterrt

? Dry Density pet

aaturation

Vord Ratro

Diameter in.

Ileigttit
in.

1 2 3
----..... --.................

34.3 30.5 30.5

83.5 87.6 853

89.3 87.3 83.0

1.0551 0.9599 1.0117

2.82 2.82 2.82

6.01 6.03 6.12

43.0 39.7 42.8

78.7 82.0 78.9

10. 100.0 100.0

1.1819 1.0976 1.1762

2.88 2.89 2.89

G.13 6.16
----------------------------------------------------- ------

Strain rate iri./min.

Back Pressure ksf

Cell Pressure ksf

Fail. Stress ksf

Total Pore Pr. ksf

Ult. Stress ksf

Total Pore Pr. ksf

d Failtire ksf

d9 Failure ksf

Clietrt IVA

0.02 0.02

2.9 2.9

5.8 8.6

3.6 43

5.2 7.4

4.1

0.5

629

0.02

2.9

14.4

1t1

9.2

16.4

5.2

Project TVA Ki3zslon
-

Proposed Gypsuro Stack

Location NB47A

Sample Number UD-45and 6

Qro. No. 3043051021

Depth 18-27

Date

TRIAX4Al. SHEAR TEST REPORT

_MACTEC?----I NC.
---------

Tested By Alexa-nder Checked By Harnlett
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......... _._..

2.5

0
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0% 10%

9
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Peak Strength

12.5

10

.

...............i..............

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

/?-- ...

i

.

t.
ca

a? 0 5

2.5

0

i

0%

7
----- -

Total EffPctive

a 0.02 ksf 0.68 ksE

.r 17.7 deg 24.3 deg

tan a 0.32 0.45

6 ------- ------------------r -------------- --?-?-

0

206

?.

0

a i f.
2.5o - - ? ..... -_?...

?

0%

t 0Q/U

10%
3._ ....

20%

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

... _-------

?
.C..........

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

.

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

?

.. ? ...... ??r-
? f

r
--?---?v

y
?.......

E

_

???
..... -...... . . .. ........ ........

? I . --E-----------------
6 9 12

P ksi

Stress Paihs Total Etfeclive - -- -

Client lVA

Project TVA Kingston - Proposed ti-ypsuan Stack

Location NE3-47A Depth 1 S-27 Sample Nurnber UD-45and 6

Project No. 304305 1021 Figure

15 18

MACTEC. INC

Tested By Alexander.................
-----------------------------

Checked By Hamlett
---------------- .........



?...?...
..r.

.... .....

Normat Stress ksf

Sample No.

Type of Test

Unconsolidated Undrained

Sample Type undisturbed

Description Ut1

Water Content

Dry Density pcf

M0 Saturation

c Void Ratio

Diameter in.

Heigttt in.

Water Content

0 Dry Density pGf

y Saturation

Void Ratio

Diameter in.

Heiqht in.

Strain rale. inJmin.

Back Pressure ksf

Cell Pressure ksf

Fail Stress ksf

Uft Stress ksf

a Failure ksP

a Failure ksf

4.6 7.1 17.0

2.9 5.8 11.5

Project IVA Kingston - Proposed Gypsum 4ack

Location NB-47A

Sample Number UD-4.5 jnd 6

Proj. No. 3043051021

Depth 18-27

Date

TR6AXIAi.. SHEAR TEST REPORT

Tested By Alexander....... ------.................. ---
Checked Sy Harnleti-----------

t

-??--
?

._.

- - --25.831.3 27.5

944 872 91.7

866 89.0 86.7

0.8193 09683 0.8712

2.82 2.86 2.83

6.05 5.90 5.92

29.8 35.2 31.7

94.4 87.2 91.7

100.0 100.0 100.0

0.8193 0.9683 0.8712

2.82 2.86 2.83

6.05 5.90 5.92

0.02 0.02 0.02

29 2.0 2.9

5.8 8.6 14.4

1.8 1.4 5?



7.5 7.5
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--E--------------
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4.5
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0
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0
0% 10%

7.5 - 7.5

6

d.a i?... ..... ........................ ................

1.5 - ... ........... .......

01 1_--__-._----.......... - J

0% 0% 20%

4

6
-_--------- ---PeakStrengRh

Total

?3 -0.18lcsP ...........

a 11.2 deg

tan a 0.20

------------
--

------------ --------------

20%

1-5

0

0% 0io 20%

_ ................

__3.................?..........

.....-

------------ --- ---------- ----- -------

?
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-
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....

................i............... ............................... ?................9

.................3................ ................ ....?...

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

01 1
I i ZI

0 9

p ksf

12 15

Client TVA

Project 1VA Kingston - Proposed Gypsum Stack

Location NB-47A Depth I81-27 Sample Number UD-45and 6

Project No. 304305101 ? Figure ----------- MACTEC INC.

18

r4.

Tested By Alexander
------------ ------___

Checked By H?rnlett--------------
....... ......... --------
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10

0% 10 fa 20?ie

--------

i--
..._..?

1

0%

-----?---_. 3

Peak Strength

Total

a 1.47 ksf

r1. 8.5 deg

tan r-z 0.15

................?- T
--------

------r------------

t0

Client TVA

Project 1VA Kingston - Iroposcd Gypsum Stack

Location NB-77 Depth 4-14 Sample Number UD-1.2.and 3

Project No. 3U43cS 1C21 Figure

Tested By Alexandzr -...................
Checked By Hamiett

---.......................



Total Normal Stress ksf

Effective Normal Stress ksf -- -

7.5

I
3

PC

ampte No.

W a? ter Content

2

Dry Density pof

Saturation

Void Ratio

Diameter in.

Height in.

1 2 3
----....... ----............... _

24.6 19.0 30.2

99.2 105.0 87.2

E729 82.4 85.7

0.7298 0.6350 0.9695

2.84 2.86 2.82

6.03 6.10 6.07
... ... ........._.

_1...
. ...?.....v......_...

......3....

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

a.5 ?
_.

?fI

i..?

..

._. .

.?._?-.

? D ??

?
?

Q 5 1d 15 2C

Axial Strairl %

Type of Test

CU with Pore Pressures

Sample Type undisturbed

Description CU

Water Content 31.8 273 40.8

Dry Density pcf 91.5 97.4 80.9

Saturation t00.0 100.0 100.0

Void Ratio 0.8753 0.7627 1.1220

Diameter fn 2.92 293 2.8

hleigtit in. 6.19 6.25 6.22

.............--------------------------------------Strairate in./min. 0.02 0.02 0.02

Back Pressure ksf 5.8 5.8 5.8

Cell Pressure ksf 7.9 10.I 14.4

Fal. Stress ksf 5 S 6.4 8.6

Total Pore Pr ksf 5.9 7.3 9.7

Ult. Stress ksf

Total Pore Pr. ksf

cr Failure ksf

d Failure ksf

Client TV.0.

TRIAXIAL SHEAR TEST REPORT

7.6

2.1

Project TVA Kintston - Proposed Gypsum Stack

Specific Gravity 2.75

Remarks

Figure
_

Location NB-77

Sample Number UD-1.2and 3 Depth 4-14

Proj. No. 3043051021 Date

9.1 13.2

2.7 74

MACTEC INC.

Tested By Alexancter _-?___ - Checked By Hamlett
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7.5
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0

0% 10% 20%

Peak Strertgfh

Totaf Effective

a 1.78 ks4 0.98 ksf

a 11.0 deg 20.4 deg

tan a 0.19 0.27

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

01-0/0

P ksf

Stress Paths Total Effective -

Client TVA

Project TVA Kingston -
iroposed Gypsum Stack

Location NB-77 Depth 4- 14

Project No. 3043051021

........... .....
L........

0% 10% zri 0ro

.. ....
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?fI

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

Sample Nuniber ltD-I2and

Figure ? r
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10% 20%
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..__ --------
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p- 7

Z 2.5

10% 20%

17

Tested By Alexander - Checked By. Han-oIFtt----------------------------------------------------



1.5

Axial Strain %

Type of Test

CU with Pore Pressurc-

Sample Type undisturhed

Description C_U

Specific Gravity 2.75

Remarks

-----------Figure

Total Normal Stress ksf

Effcctve Normal Stress ksf - - -

Water Content

Dry Censity pcf

Saturation

Void Ratio

Diameter in.

1-ieiytit in.

Water Gontent

Dry Density 17I

Saturation

Void Ratio

Diameter in.

Height in.

391 21.6 26.5

81.0 100.1 94.0

96.1 83.0 88.2

l. J 19. 0.7 55 0.8266

2.85 2.75 2.84

5.98 5.96 6.11
---------- ---........ --_.._.

473 31.4 34.4

46 92.1 88.3

100.0 100.6 100.fi

13019 0.8641 09450

2.93 2.83 2.90

6.14 6.13 6.24

Strain rate in./min 0.02 0.02 002

Back Pressure ksf 2.9 2.9 2.9

Cell Pressure ksf 5.8 8.6 14.4

Fail Stress ksf 2.8 6.8 8.8

Total Pore Pr. ksf 4.7 55 11.4

Ult. Stress ksf

Total Pore Pr ksf

ir Failure ksf 3.9 9.9 11.9

a Failure ksf 1.1 3.1 30

Cfient TVA

Project IVA Kingston - Proposeci Cypsurn Stack

Location NB-77

Sample Number 1JD-45.and Depth 15-26

Proj. No. 30430551021 Date

TRIAXIAL SHEAR TEST REPORT

Tested By Alexander
-------............ --

Checked By Hamlett-----------
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Normal Stress ksf

20 30 40

Axial Strain %

Type of Test

t.lrtconsoEidated iJndrained

Sample Type undisturbed

Description UU

Specific Gravity 2.75

Remarks

Figure

Sample No.

Water Content.

Dry Density pcf

Saturation

Void Ratio

Diameter in.

Heigtit in.

v
C

VVater Content

Dry Density pcf

Saturation

Void Ratio

Diameter in.

Height in.

Strain rate in/min.

Back Pressure ksf

Cell Pressure ksf

Fail. Stress ksf

Ult. Stress ksf

a Failtire ksf

cs Failure ksf

Client TVA

1 2 3
._..... -.... ---.............. ----.....

21.2 21.1 39.8

92.4 96.8 81.0

68.0 75.0 97.6

0.8581 0.7739 1.1202

2.87 2.87 2.83

5.73 5.82 6.01

31.2 28.1 40.7

92.4 96.8 81.0

100.0 100.0 100.0

0.8581 0.7739 1.1202

2.87 2.87 2.83

573 5.82 6.01

0.02 0.02 0.02

2.9 2.9 2.9

5.8 8.6 14.4

11.2 7.0 4.4

14.1 12.8 159

2.9 5.8 11.5

Project TVA 1Cingston - Proposed Gypsuan Stack

Location NB-77

Sample Number l1D-45and 7 Depth 15-26

Proj. No. 3043051021 Date
----------------------------------------TRfAXiALSHEAR TEST REPORT

MACTEC. INC.

Tested By Alexander Checked By Harnleti------ ----------------- ------------------------ -------
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Total Normal Stress ksf

-----------EftectiveNornial Stress. ksf - -- --

Sarnpfe No. 1 2 3

Water Content 24.5 29.9 26.5

Dry Density pcf 97.3 90.8 90.0

Saturation 88.3 92.2 80.4

c Void Raiio 0.7639 0.8?7t7 0.9068T
Diameter in. 2.85 2.84 2.89

Height in. 5.98 6.09 588

Type of Test

Ct1 with Pore Pressures

SatnpleType undisturbed

Description

a?

Water Content

Dry Density pcf

Saturation

Void Ratio

Diameter in.

Height in.

Strain rate in./min

Back Pressure ksf

Cell Pressure ksf

Faii. Stress ksf

Total Pore Pr. ksf

Ult. Stress ksf

Total Pore Pr ksf

a Failure ksf

a Failure. ksf

Client TVA

33.0 39.4 40.3

90.0 82.4 81.5

100.0 100.0 100.0

09080 .i384 1.1077

2.93 2.94 299
6.14 6.29 6.08

0.02 0.02 0.02

2.9 2.9 2.9

7.5 12.1 2J.3

4.4 4.1 9.1

4.9 6.4 14.2

7.1 9.8 t 6.2

2.6 5.7 71

Project TVA Kingston - Proposed Gypsurn Stack

Specific Gravity 2.75

Remarks

Sample Number Nt3-21 A Depth 30-38

Proj. No. 3043051021 Date
--......... ----................. -----...... --.....

TF2IAXIAL SHEAR TEST REPORT

Figure
MACTEC INC.

Tested By Alexander Checked By Hamlett..........
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Sample Number NIE3-21 A

Project No. 3043051021 Figure

p ksf

-?- ----

16 20

Effective - - -

---------------i1tIACTEC tNC.
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