. UNITED STATES GOVERNMENT

Memorandum TENNESSEE VALLEY AUTHORITY

ng and Design Branchy W3C126 C-K (2)

TVA 84 (O3-5-68) ‘ csl -81 0 6 l 6 3 0 l

TG : G. L.

FROM : Fr ices Branch, 500 SPT-K

DATE : June 16, 1981

SUBJECT: CUMBERLAND STEAM PLANT - ASH DIKE RAISING — BORROW AREA B EXPANSTION AND
PROFOSED BORROW AREA D

During the week of April 13, 1981, a total of 412 lin ft was drilled and
sampled at 27 locations. Borings were advanced with 6-in. solid flight
augers and sampled in accordance with ASTM D 1452, This work is a followup
of the field reconnaisance conducted to estimate fill volumes in areas B
and D as reported in SME 810223 001, A preliminary family of curves for
area D was submitted in SME 810507 002,

Borrow Area B Expansion

The atea investigated is a triangular-shaped tract of about 6 acres in

the northwest corner of area B. See drawing 604A1093R0 for the plan.

The overburden consists of lean to medium clays, CL and CH, slightly wet

of optimum, At 3 locations, chert lenses or concentrations were encountered
at a depth of 8 to 13 ft, (Beneath the chert, nongravelly soils persist

to the depths drilled.) No free ground water was encountered, but beneath
the chert zone soils are wet of optimum, Assuming borrowing operations
will cease on encountering the chgtty zone at about a 12-ft depth, the

area should yield about 80,000 yd~ fi1l assuming 25 percent shrinkage.

Soil classes established fall on the original family of curves developed

for borrow areas A, B, and C, reported on April 14, 1978. Soil classes
III through V are represented in the expanded area.

Borrow Area D

This area lies east of the plant, bounded by Highway 49 to the east, the
railroad line to the west, and backwaters of Lake Barkely to the north.
See drawing 604A1092R0 for plam. About 6 of the 18 acres explored are
unsuitable, due to high water table and wet subseils or to shallow
overburden. High ground water was encountered at borings PAH-7, 14, 15,
22, and 23. In addition, 4 designated locations on the northern perimeter
were not drilled due to wet conditions. Shallow overburden was found at
borings PAH-11 and 12, The remaining borings ranged from 6 to 23 ft and
averaged 1] ft in depth, The 12 acres remaining should yield about
120,000 yd~ of suitable fill assuming 25 percent shrinkage.

810623E0363 @




2

G. L. Buchanan
June 16, 1981

CUMBERLAND STEAM PLANT - ASH DIKE RAISING - BORROW AREA B EXPANSTON AND
PROPOSED BORROW ARHA D

Soils include lean to medium clays, CL and CH, with liquid limits ranging
from 40 to 53 percent, optimum moistures from 17.8 teo 22.2 percent, and
maximup deansities from 99.4 pcf to 107.5 pcf. In most cases, in-situ
moistures are above optimum.

Laboratory Testing 4

As soils encountered in the expansion of area B were similar to those f
previously tested, no additional engineering tests were performed. Two %
soil types were identified which fall between soil classes TIT and V on 3
the original family of curves. See graphic logs for details of i-dex
tests and drill data.

each soil type at 95 percent compaction and 3 percent above and below
optimum moisture respectively. Results are summarized in table 1 and in
attached plots. Index test and drill data are detailed om the graphic

For borrow area D, triaxial compression Q and R tests were conducted on .
logs. l

Summar

£f111. Additional yardage may be obtained if it is practical to penetrste
the cherty. zone and to handle the wet of optimum soils at greater depth.
The soils in this area consist of lean to medium clays with the same
compaction indices established as for areas A, B, and C.

!
The expanded borrow area B area should yield about 80,000 yd3 suitable ; [
|

Borrow area D should yield about 120,000 yd3 of suitable seoils. Due to
locally shallow overburden and wet subsoils, expansion of this area is
not feasible. Overburden consists of lean to mwedium clay with natural
moisture contents usually above optimum.
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CUMBERLAND STEAM PLANT ~ ASH DIKE RAISING - BORROW AREA B EXPANSIONAND

PROPOSED BORROW' AREA D

il

During the week of April 13, 1981, a total of 412 1in ft was. drilled:and
sampled at 27 locations. Borings were advanced with 6-in. solid: fligh
augers and sampled in accordance with ASTM D 1452, This work is-a"f
of:the field reconnaisance conducted to estimate:fill volumes in’ar
and. D as reported in SME 810223'001. A preliminary. family of curve
ares D was submitted in:SME’810507°002. : BN

Borrow Area B Exgansion

The area investigated is a triangular—shapadwtract'of-ahnut 6 acres in
the northwest .corner of area B.: SqerdrauinngOAAlogako.for-theaplan
The overburden:-consists: ofi'lean-to. medium clays,- CL and CH, slightly-wet

_of optimum. At 3'locations, chert:lenses or concentrations were‘encountere ¥

at_aﬁaﬂpth:o£~8:to“13rft.ﬁﬁ(Benpath*tha chert, nongravelly.soils.persist:
to-the: depths drilled.) No free:ground water was encountered, but: b

the chert zone soils are wet of optimum. Assuming -borrowing operatio
will cease on encountering the chgrty zome at about ‘a- 12-ft-depth,the
Iarggtapould%yield‘about;so,ﬂﬂo.yd-.fill‘assumingLZS-percent shrinkage.

Soil‘claaaes-estqbliahed'fgll.on the original family of curves develope

,p;guzﬁf?;argu:epreagn:ed:invthe.expanded:area.

Borrow Area D '

This arealies east of the plant, bounded by Highway 49 to the east,-t
railroad: line to the west, -and backwaters.of Lake -Barkely to the north,
Seerdrawing’ 604A1092R0 for plan. About 6 of the'18. acres explored are:
unguitable,~due to high water. table‘and wet subsoils or to shallow -
ovagbu:ganéginigh»gtound~water-waa-encnunterediatgbqrings PAH-7, 14,715,
22, and23, In addition, 4 designated locations ou' the northern perimag
were not drilled due to wet. conditions. Shallow overburden was found-at
borings PAH~ll:and 12. The remaining borings ranged from 6 to
averaged 12!’-ft-:lu-de.;.\t‘.h..t The 12 acres remaining’should. yield:about

120;0001yd-voqunitable-iill assuming 25 pqrqggtqppr;ukagg.'

()

<3 Buy UJS. quing.t;:,B_gggd;,;!kglg{gdy-on_-t_l_g_q—_ :
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CUMBERLAND STEAM PLANT — ASH DIKE RAISING - BORROW AREA B EXPANSION AND
PROPOSED BORROW AREA D

Soils include lean to medium clays, CL and CH, with liquid limits ranging
from 40 to 53 percent, optimum molstures from 17.8 to 22.2 percent, and
maximum densities from 99.4 pcf to 107.5 pcf. In most cases, in-situ
moistures are above optimum.

Laboratory Testing

As soils encountered in the expansion of area B were similar to those
previously tested, no additional engineering tests were performed. Two
soil types were identified which fall between soil classes III and V on
the original family of curves. See graphic logs for details of index
tests and drill data.

For borrow area D, triaxial compression Q and R tests were conducted on
each soil type at 95 percent compaction and 3 percent above and below
optimum moisture respectively. Results are summarized in table 1 and in
attached plots. Index test and drill data are detailed on the graphic
logs.

Sumaary

The expanded borrow area B area should yield about 80,000 yd3 suitable
fill. Additional yardage may be obtained if it 1s practical to penetrate
che cherty zone and to handle the wet of optiwum soils at greater depth.
The soils in this area consist of lean to medium clays with the same
compaction indices established as for areas A, B, and C.

Borrow area D should yield about 120,000 yd3 of suitable soils. Due to
locally shallow overburden and wet subsoils, expansion of this area is
not feasible, Overburden consists of lean to medium clay with natural
moisture contents usually above optimum.
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CUMBERLAND STEAM PLANT

BORROW AREA D 7 :

Class
Symbol

Mechanical and Hydmmete.r Analys:ls :
Gravel,: perce.nt 4 5 Vg
Sand, percent. g" i
silt,” parcem:v., X :
Chy, ercant- ; i

Liquid®1limit,’percent
Plastic’ 1imit, percent
g percent

Standard Proctor*Compaction
Opt:lm:m moisture,.-percen:
Maximum density, pef. ‘
Benetration‘rggiqtancga;psi

Optimun: Moisture.and: at;95%: -
oft!Maximum 'Un:lt_'ﬂeight o

Snear Streagth&at,32 D;y of
Optimum Moisture and: at-;r,95% -
oflﬁaximnmﬂunic Weight. "1 .-
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TEIYESSEE VALLEY AUTHORITY
SINGLETON MATERIALS ENGINEERING LABORATORY
SOIL PROFILE LEGEND AND SYMBOLS

Refusal (Impractical to
O\ Penetrate with Boring
Equipment Used)

Assumed
Material

<7 MWatertable (Date)

Explanation of UD
Sampling Limits if
Applicable

BORING SYMBOLS

sS - 2" 0D Splitspoon Boring
SPT - Standard Penetration Test
Blows Per Foot with.2"
Splitspoon
UD - Undisturbed Sample Boring
PA - Pewar Auger Boring
~ —-HA—=-Hand-Auger: iRg—--—— -

DEPTH EL SPT |LOG| W LL PI X REMARKS OR TEST RESULTS
'ln_sl (N)
Bo —~ § .
s | = |82 |5 z |8
S8 18 (eg|g|te 3|9
25 |5 |52 |8 |38 | 22| 28| 2
= £ > = IR =pad (-3 (0
=) L owvn | A — e TE < P
Q Lead -~ U o o =] [l o — o
[=2] Ll 0 S~ - o | o (721
G
}Eﬂn_ ‘IN BLOCKS BESIDE UD BORING -SAMPLES
A\j Topsoil Test Engineering Test Results
S 0, R,  Friction Angle Cohesion
+ Soil Type (Unified R, S (Degrees) (tsf)
i Classification) Unconfined
2 uc Compressive Sensitivity
] ] Strength (tsf) Ratio
Notation of Soil .
< Not Sampled c Compression Preconsolidation;
o (SS, PA, HA Lags) Index Pressure (tsf) %
K Coefficient of _ -4
N @ Bedrock (Note Core ' Permeability (cm/sec x 107")
sl 5 if Cored) ;
of - Example: Blocks as Required:
0 12.0 0.62/R 19.6 0.211S 34.0 0
Uc 4.0 2.6/C 0.27 2.0k 5.6

SOIL TEST SYMBOLS

|

- Unconsolidated-Undrained
Triaxial Compression

- Consolidated-Undrained

Triaxial Compression

- Effective Consolidated-Undrained
Triaxial Compression
Consolidated-Drained

Direct Shear

Unconfined Compressian
Consalidation

Permeability

Letter Identification of Soil
Type. Lower Case (a, etc.),

By Index Tests. Capital (A, etc.),
Subjected to Additional Tests.

>xExOC v I T O
'

TP - Test Pit or Trench
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PROJECT CUMBERLAND

BORING

S.

F.

SINGLETON MATERIALS ENGINEERING LABORATORY
SOIL PROFILE (SS, PA, HA, TP BORING)

FEATURE BORROY¥/ /REA'B

FAH-I

DATE ORILLED

STATION

4 -15-8|

TO

4 -15-8|

RANGE

SURFACE E1

PREPARED BY

JLB = CHECKED BY

DEPTH

El

ISPT

(N)

QOr

w

LL

Pl

REMARKS

=5

15

20

25

30

-4 20

415

410

405"

400

-395

CL

cH

22.0

27.17

28.9

24 .9

42

51

31

——‘{.

DIscC

ONTIKUED. -




TENNESSEE VALLEY AUTHORITY
SINGLETON MATERIALS ENGINEERING LABORATORY
SOIL. PROFILE (SS, PA, HA, TP BORING)

PROJECT CUMBERLAND S, F , FEATURE BORROW AREA B
RANGE SURFACE E1

BORING PAH-2 STATION 415
DATE DRILLED 4-16-8 TO 4 -I6 -8l . PREPARED BY _JLB CHECKED BY

[sPT | &
I;PTH EY fin) QW LL | Pl REMARKS

CcL

) _ CHERT LAER

T RISCONTINUED. - ¥




TENNESSEE VALLEY AUTHORITY
SINGLETON MATERIALS ENGINEERING LABORATORY
SOIL PROFILE (SS, PA, HA, TP BORING)

PROJECT CUMBERLAND S. F . FEATURE BORROW AREA'B’
RANGE SURFACE E1

BORING PA{-3  STATION
4-16-81 19 4-16-8! PREPARED BY  JLB CHECKED BY

S

5; DATE DRILLED

Gl : -

! | SPT | L

pEPTH| E1 (3 |8 W | W | P REMARKS
i e

'gz | =5

o

o

-
Y

= J 23.3] 39 18

.5 [415 22.9| SsI 31

= - 410

10 2l.6

% 15 [405 22 7

= - . 40 | 18

_‘:j}",' ] - 20 [400 25,2

o - 25 [2%° 25.4

o !

o i o h et s mumy s o
B [ 7 DISCONTINUED -
= 30 [390 -




TENNESSEE VALLEY AUTHORITY
SINGLETON MATERIALS ENGINEERING LABORATORY

SOIL PROFILE (SS, PA, HA, TP BORING)

PROJECT CUMBERLAND

BORING

DATE DRILLED

S. R

PAH-4
4-16- 8

SIATION
TO 4 - 16 - 81

FEATURE

BORROW AREA B’

RANGE

SURFACE E1

PREPARED BY ~JLE CHECKED BY /8]

e '}'i

427 0%

!DEPTH

El

SPT
(N)

L
0
G

w

LL

Pl

REMARKS

— 15

— 20

— 25

425

420

-4 15

410

405

-400

CH

CcL

1
!

C

22.

52

39

51

23

{ —_—
~

DISCONTINUED- ¢




TENNESSEE VALLEY AUIHURITY
SINGLETON MATERIALS ENGINEERING LABORATORY
SOIL PROFILE (SS, PA, HA, TP BORING)

PROJECT CUMBERLAND S. P . FEATURE BORROW AREA 'B’

SURFACE E1

BORING PAH=S STATION RANGE
4-16-81 TO 4 -1€ - 8| PREPARED BY JL.B  CHECKED BY

ot B Bt N A
. AL R AT T : :
e = E=E

DATE DRILLED

sPT | L
B |y (2] W LL | Pl REMARKS

R
"
3
X

i | 4, DISCONTINUED -
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~ TENNESSEE VALLEY AUTHORITY .;-.3?5
SINGLETON MATERIALS ENGINEERING LABORATORY b
SOIL. PROFILE (SS, PA, HA, TP BORING) :

PROJECT CUMBERLAND S.FR . FEATURE BORROW AREA ‘B’

BORING PAH-6 STATION RANGE SURFACE E1 432'-'
5

DATE DRILLED 4-16-81 TO 4 -16 8| PREPARED BY JLB CHECKED BY /{#%

| sPT | L

DEPTH| E1 |(n) |2 | W kL | Pl REMARKS

‘ﬂ_50

— 0 prEs

- _430 24 . 6

i 5 48 | 27

— 5 26.5

i 425

— 10 24.8] 55| 35

3 L4220

— 15 27.8

B r

ey ..FMS & 51 32

—~ 20 3.2

i -4 10

— 235 ' 29.5| 61 | 42

3 405

I 4 . DISCONTINUED - ¥

— 30

5 L 400

— 35




TENNESSEE VALLEY AUTHORITY
SINGLETON MATERIALS ENGINEERING LABORATORY
SOIL PROFILE (SS, PA, HA, TP BORING)

FEATURE BORROW AREA 'D
SURFACE E1

CUMBERLAND S.F

PROJECT

PAH— | STATION RANGE

BORING 406 .

DATE DRILLED

4-15-81 0 4 ~i5 ~ 8]

PREPARED BY _JL R _CHECKED BY

sPT | &
perTH| EV f(n) |2 W L. | P REMARKS
lI'I-'5l
=0 -
= 405 e
5 24 6| 32 15
I~ -
- (W)
=4 23.8] 32 18
- -400
— 10 26..5
o - G5
N 58 | 39
e — 15 28.0
,":--r.- e -390
T - 20 dlz0.7| 46 | 28
- -385 :
£ S
i T4 ToiscoNTINUED 7
o B =
- 380
B ] £
2L
< — 30
- SR e e JORES. et S EPUPPE Y _— M -
T 35
Sty
338




TENNESSEE VALLEY AUTHORITY

ERIALS ENGINEERING LABORATORY

SINGLETON MAT 4
SOIL. PROFILE (SS, PA, HA, TP BORING) S
| __OFf
PROJECT CUMBERLAND S.F FEATURE BORROW AREA ‘D’ ',
BORING PAH=-2 STATION RANGE SURFACE E1 387 :r
DATE DRILLED 4-15-81 TO 4 -15-8] PREPARED BY _JLB CHECKED BY .;
seT | L
pepTH| EY [y (R W | - | P REMARKS g
"=5' ‘ "
4
0 — 2 )_i_‘!.’.
4 L&
- 335 20.6| 22 15
— 5 14.9
: -3,30' Cll 34 14
— 10 21.4
i -375
— 15 24.1| 44 25
i 370
’ Z " DISCONTINUED— ¥
= _/// -
—~ 20
L 365
— 25
-~ 30




TENNESSEE VALLEY AUTHORITY
SINGLETON MATERIALS ENGINEERING LABORATORY
SOIL PROFILE (SS; PA, HA, TP BORING)

PROJECT CUMBERLANEC S. P ; FEATURE BCRROW/ AREA D
BORING PAF -3 STATION RANGE SURFACE E1 371.4
DATE DRILLED 4-14-8]1 19 4-14-8I PREPARED BY _J-B  CHECKED BY

SPT |k
DEPTH| E1  [(N) g w LL Pl REMARKS
Itl=5l
0
- 370 _,
= 3 23 .6 33 15
— 5 36. 5
F -3E5 :
L 2

5 5e 32

e 42 |
- 10 J S
; - Ny BEDROCK
: N
— 15
— 20
- 25
L 30
_
-l e B ER— SN e AR . = i e - = S SR _ —
-, 35 ]




IENNESSEE VALLEY AUInURiLT _ -

SINGLETON MATERIALS ENGINEERING LABORATORY &

SOIL PROFILE (SS, PA, HA, TP BORING) SHEE

' 1o

PROJECT CUMBERLAND S. P _ FEATURE BORROY/ AREA 'D

BORING  PAH-4  STATION RANGF SURFACE E1 373/

e

DATE DRILLED 4-14-81 1o 4-14-2]  pncraRED BY _JLB CHECKED BY HPIA
SPT 1§ i
DEPTH| EV |(N) |Q| W L | P REMARKS
I.‘" 3

lll=5l A

— 0 ==

A a.0) 37 1 15
- 370 '

— 5 _ z1.6| 38 | 18

A 4 9
365 U i/

10 23.5 ¥

i 24 14
-2 60

i 1

— 15 23.8 E

- fe2ss 1

L° &

- 20 Glas.3| s2 | 32

- B BEDROCK

T
'l
\J
(€,
O

— @5

~ 30
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PROJECT CUMBERLAND S. P . FEATURE BORROW ARLA 'D
BORING
'DATE DRILLED

TENNESSEE VALLET AUInwn i
SINGLETON MATERIALS ENGINEERING LABORATORY
SOIL PROFILE (SS, PA, HA, TP BORING)

4-14-81 _TO_4-148I PREPARED BY JLB  CHECKED BY

STATION RANGE SURFACE ET 2

oor

DEPTH

w LL Pl REMARKS

I"=5

— 15

CL

22,6
38 17
28,0

s

— 20

B BEDROC K




TENN
SINGLETON MATERIA

PROJECT CUNMBERLAND

S.

ESSEE VALLEY AUTHORITY
LS ENGINEERING LABORATORY

SOIL PROFILE (SS, PA, HA, TP BORING)

FEATURE BORROW AREA D

BORING  PAH -6 STATION RANGE SURFACE E1

DATE DRILLED A4 -15-&l TO_4 -15-31 _ PREPARED BY J.B _ CHECKED BY
SPT | k

pepTH| EV |y |Q W | L | P REMARKS

365

- —

- ————— a————

BEDROCK




TENNESSEE VALLEY AUTHORITY
SINGLETON MATERIALS ENGINEERING LABORATORY
SOIL PROFILE (SS, PA, HA, TP BORING)

PROJECT CUMBERLAND S. P FEATURE BORROW AREA D’

BORNG  PAH-7 _ STATION RANGE SURFACE E1
DATE DRILLED ~ 4-14-81 7o_4-14-81 _ PREPARED BY JLB _CHECKED BY 4

J

1 SPT |k
g DEPTH| E1 |(y) (9| W LL | P REMARKS

l“=5

————

NO SAMPLE RECOVERY

BEDROCK
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TENNEDDCE VALLLY AUV i R
SINGLETON MATERIALS ENGINEERING LABORATORY
SOIL PROFILE (SS, PA, HA,; TP BORING) 5

PROJECT CUMBLRLAHD  S. 2 FEATURE EORROW ~REA D :

BORING PLH-8 STATION RANGE SURFACE E1 40é
@

DATE DRILLED 4-14-¢ TO 4-14-31 _ PREPARED BY _JLES _ CHECKED BY

[ sPT | L

DEPTH| EV |(N) |2 | W L. | P REMARKS

lll=5|

_"'0 o

- 1400 22.4| 38 | 18

[ ]

- (0]

— 9 23 .8| 38 17

3 295

i

I Glas. ol s2 | 22

- 10

"BEDROCK

('u

[{n]

o
L

- 385




PROJECT CUMBERLAND S P FEATURE BCRROW AREA D
EBORING PAH-9 STATION RANGE SURFACE E1 400
DATE DRILLED 4-14-81 TOo A4-14-8i PREPARED BY _JLB CHECKEDBY

ITENNESSEE VALLEY AUITHURIIY
SINGLETON MATERIALS ENGINEERING LABORATORY
SOIL PROFILE (SS, PA, HA, TP BORING)

r sPT | L
DEFTH| EV [(N) (2| W LL | P! REMARKS

NO SAMPLE RECOVERY

BEDROCK




SINGLETON MATERIALS ENGINEERING LABORATORY B
SOIL. PROFILE (SS, PA, HA, TP BORING)

!

PROJECT CUMBERLAND S.P FEATURE BORROW AREA ‘D'
<! ]
BORNG  PAH~IO  STATION RANGE SURFACE E1 40237

Sy b3

DATE DRILLED 4-14-81 TO 4-14-81 PREPARED By JLB _ CHECKED BY Tl

sPT |k

oerTH| EV [Ny |9 W L. | Pl REMARKS

l"=5. ’

=0 25

5 %

s 24.2| 38 17

400

B .

= W

i 21.3| 38 | 18

| (395 ~ _

I \\ BEDROCK

- 10 N

[ 90

15

T.. 'y l‘-‘;‘-

[ 0

- :J'.'
Rl
‘.‘é




SINGLETON MATERIALS ENGINEERING LABORATORY
SOIL PROFILE (SS, PA, HA, TP BORING)

FEATURE BORROW AREA 'D’

PROJECT CUMBERLAND S. P
RANGE SURFACE E1 383'%

BORING PAH=1I STATION
4-14-81 TO 414 —81 PREPARED BY _JLB _ CHECKED BY

DATE DRILLED

SPT |k
pEPTA| EV |in) |Q| W | L2 | P REMARKS

I"=5

e —— R £

| BEDROCK

@ =380




| ENNESSEE VALLEY AUIIUREET
SINGLETON MATERIALS ENGINEERING LABORATORY
SOIL PROFILE (SS, PA, HA, TP BORING)

PROJECT CUMBERLAMD . P FEATURE pORREW AREA D _
= ',‘{l
° _-I..M “”
OATE DRLLED  A4-14-8| TO_4 -i4 -8l _ PREPARED BY LB CHECKEDBY Aff
SPT | L =
cerTH| E1 |ow) |8 W Lt | P REMARKS
1*=5"
_0 ,/.\'.; ‘;;'.
= 2./
P 38 2
5 2| 5 32
- 370 gl2s.1] 44 | 25
> 8 BEDROCK
A \
F 265
- 10
15
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SINGLETON MATERIALS ENGINEERING LABURATUNT
SOIL. PROFILE (SS, PA, HA, TP BORING) |
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SINGLETON MATERIALS ENGINEERING LABORATORY
SOIL. PROFILE (SS, PA, HA, TP BORING)

PROJECT CUMBERLANC S- PR . FEATURE BORRGH AREA D
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Remarks:

Featur® Borrow Areas A, B & C

Date Tosted 4/14/78

COMPACTION TEST (FAMILY OF CURVES)

pYAT10201(CONST6-77) - — - - Fested by o

e I

Reviewed by:




T T g TN T e e TR R s MR AT P ACS ITTe Ee Te o
o Gl VIS R e SRR IR T A T e

oy B A QAR 1 e

B U e

__
i
- :
[7+] i
o ul |
e 1) -
ot Z =9
— <
] = o |
g = <}
9 s < Ne
. : p 2
P .
v 0 - =
HREE
o — o3 < | 3
~ g8 W = Ll Bl
2 d ] 8l [¥] '} 3
88 E b ofw | =
el o] o wvi| 1 i =} [} ol = !
@ I~ @3 \O (Vo I ot [ &Y =21 I3 i
03 S| | S| g, -~ i
- =71 Rt ] — |
Y R - [ B i
. © |
b AnUv ol © % = -1 I
o o - [« 2 s__.m ol O L
i -
e — w = m S = = 1
= led | (2] |e |
5 ol Ea :
e h 1 !
=1 @Bl w| o ~| ~ee '
S IT:) s - » . - umf §
i ol xal n| ol o o - i3
EEet o &l2e| 2| 2 38l 2™ L
b 2 p=d sal —| — — | B
_: [Te] -o 5
+H — RS 3
- T [ye4 m ) E
Tt 1 - @ m_
e : i f =] | o 0 ]
IEEe A e I e g B |
- =lE3 & ~| ™~ 2|2 "
s olenl =] —l A S o i
e o= i
2] *los !
el = i
$ ]
: i |
s Lol Bl 8| B TEY i
IS B8 gl n) 5| APE i
3 i _
_
{ 2

9, 'Juajuo] IIn1sioN

(1) Denotes optimum Moisture

TVA TOZ00 (COME 7]

Remarks:

s e

: Tt A S e, <$.«...u,.- P
N S A

i srsases
2 F.. ot




it}

CAIND L 2.3

115 B T 1L NN L ! L
R 1 A O I
LA i
Ll " . e e B R | | ;
T TRNT TS il T 15
110 : \\ b= ': 3
=2 1 R [, o _...__‘A_:-.j,....:;___._._ ji S, ST (e M U ISR W N S| YR .,gl
. - L DU A O S5 " W S - Sk - i — i
/ / : o, ' o
- /'// PSRN | !
v LR i i
105 WA A A AN : g
s, D_7_7_.. i \:,\‘ 5‘3
G C ll - 1//!'\ !\‘ Iy
a | L ags LA 71 /1 /0 /08 LN |
. Lc|/ / 7 | i
e 1d 4 £ 1 4 AT :
e /17 7 7 |
g L diabs |11’ / /| | A Do I
,, e /Y |1/ —\-;\2 i
2 15, /1 71 A A AN |
J.ILC/ / /! \ \\ i B
o T AAA TN INLE N =
ClassiILI |/ [ 5N N
el 7] 11 NN IS
- 111p P AV NS
| N L
y 1
20 } ! e 1 1 ]
T | i
i .
!
|
85 '
: 2 15Moisture Cgatent, % &2 30 33
o e
[ Soil | Gravel | Sand Silt Clay | Specific LL Pt Optimum | Maximum | |*
Class % % % % Gravity % % |Moisture, %|Density, pcf| |
I-CL 0 23 43 34 2.70 40 21 17.8 107.5 5
[I-CL 0 9 46 45 2.72 45 26 19.8 104.0 1
I11-CH 0 11 37 52 2.74 53 34 22.2 99.4 %
|
Plus No. 4 Specific Gravity, SS D —_— Project Cumberlond Steam Plant j
Plus No. 4 Absorption, % - :
1
Remarks: Feature  Borrow Area D J
1
ASTM Designation D698A i
Date Tested 4&—-28-81
COMPACTION TEST (FAMILY OF CURVES)

TVA 10201 (CONST-12-76)

Reviewed by:

.Tfesled by._; J L2

iy
'n.e'.C‘z’ -




I
|
|
I
] I
I
| !
-
W) !
Ll 1
~ o g .
- ™M - |
= 5 o 4 B
1 — all
1o - S| .
50 21
i 2 < <L | ™
G & oi=le |
Luw = = Sy L by S B
o o3 SIS WP =
-8 =l 2|
mm m o W o Mn_ =
=1 ‘- = ' o
= o = < | o= _N_._ w.
4 ON v . = i )
: al " i 2
.mev - 5|2 ' 2
a - = [Tsl) o~
29l o) o] o = = | || B :
tm ] ~t ™~ =i o h [+¢] i
D fes} o5 o (] e @ Ocu U_ v
A - e Olo Tl”
0 by es [5Y T ..Am“ 1
L O ppm ® = = B o
= [3) - pul o u | :
: =9 o w | < D_ 18! M
®| Ea L 9
...... -3 = Q [y : .—_ H
. B . i ifl
2 .m..w. ~ ~ oN i |
x - n > Q o [=) : i
i i 1 . Q W ~ — i 3
.ndy_. i H i 1 .JL 0 R an - N:.
: t 1 a : ) =
34 : w = o _- =
AL 4 T H .m 1
xm -+ - et | a2 _- Z
5 SRane SIEg 1
. e 2158 =| =| = IR
pauis M Ex| ~| oo _
oy }—t et @ ;H.ﬂu. — — ™~ i
a5 !
} + ! = | Cm @ :
N i S 0
i |os AL R T — =]
G —t= o = ~
N ; - "
. .ﬂ + 1 3 _ _.. (B L o = un - u P_u .m
- LN AR SRR ERATN ) om S| 1| ~
1 . AN N { i . (R I 1Y, Pt 1 K i M
i i i [ Y O o ! -
7S n IFIH pidd | m
19 | 1 ki [N} i ' S —
_+ M“ | ] ' 1hei | m K
il | H i = &
[RNRA RN R et | 1 : z | o
LLpifeilpeii FH T P (@] | =
"y =
o] o ~ ~ O 0 ) o~ < O o c
(] — -~ —t — [=\3 o~ V] o~ . ..m ,H\\
% ‘JudIU0Y INISION P s |l 2
= © I &
@ a : P
= | -
5 S
) 2 S




TVA SINGLETON MATERIALS ENGINEERING LABORATORY  *

UNCONSOLIDATED UNDRATINED TRIAXIAL COMPRESSION

°

&

- OOMA-N  D>MIO

PROTECT : CUMBERLAND s.P. EL. g
FEATURE :BORROW AREA D SAMPLE :CLASS 1
STATION: PART :

RANGE ¢ SOIL sSYM:CL
BORING ¢ DATE 16-10-81

APPARENT ?
ANGLE =03.9
COHESION= B.74TSF

(@> TEST|

2 sk 6 8
NORMAL STRESS TSF




TVA SINGLETON MATERIALS ENGINEERING LABORATORY
UNCONSOLIDATED UNDRATNED TRIAXIAL COMPRESSION(R)Y T

PROJECT : CUMBERLAND. S.P. EL. :
FEATURE :BORROW AREA D  SAMPLE :CLASS I
STATION: PART :

RANGE @ SOIL SYM:CL
BORING : DATE :8-10-81

MmN OOMA-HYE A0HP-<MY

19
STRAIN %
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Project: CUMRERLAND S.P.
Feature: BORROW ARFA D
Station:

Range
Roring

Soil Syhmbol= CL
‘Sp. Gr. = 2.7

Specimen Humber

Initial:

Moisture Content(X)

Dry Density(pcf)

Void Ratio
saturation(?)

Pefore Shearing:
Moisture(%) (after satur.)
Saturation(Z).
Moisture(%) (after cons.)
Void Ratio (after coms.)

Final Moisture Content(7)

Minor Principal Stress(tsf)

Major Principal Stress(tsf)

Eff. Minor Prin. Strass(tsf)

Eff., Major Prin. Stress(tsf)
° e

Time to Failure(min.)

Rate of Strain(Z%/min.)

Specimen Height(in.)

specimen Diameter(in.}

Shear Strength

Apparent
Fffective

Renarks:

2o t ?ﬁf?f'_ f%:f: . A = = ?f “.:lf
R B B e e pess] e =

Uncaonsolidated Undrained Triaxia

El. 3

- Tennassee Vallay Authority
Singleton Materials En

gineering Lahoratory

1 Conpression (Q) Test

Sample: CLASS I

Part ¢

L.L.(%)=
P10(mm)=

1

20.9
102.1
0.652

36.5

40

1'40

c(tsf)
0.74

Tested By ¢ RA

Computed By: MIHD -
Checked By :G&MLD: °
Report Date: 6=l

P.1.(%)= 21

3 4
20.7 0.0
102.2 0.0
0.649 0.000
36.1 0.0
20.6 0.0
3.02 0.00
5.05 0.00
20 0
1.00 0.00
3.15 3,15
1.40 1.40 ¢
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TVA SINGLETON MATERIALS ENGINEERING LABORATORY. . &
CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION (R} TEST

-t —— s e 5 r— P 34 A el e e A

cLASS 1

SQIL :8SYM:CL

DATE

:16-5-81

EL.
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CUMBERLAND 8.P.
BORROW AREA D

PROJECT
FEATURE
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RANGE @
BORING ¢
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TVA SINGLETON MATERIALS ENGINEERING LABORATORY —\l
CONSOLIDATED UNDRAIMED TRIAXIAL COMPRESSION (R) TEST I?g; !
PROTECT : CUMBERLAND S.P. EL. : 6
FEATURE :BORROW AREA D SAMPLE :CLASS 1

P

STATION: ART : i
RANGE ! SOIL SYM:CL .
BORING @ DATE :6-5-81 i
D 3
? . 4.0 TSF
0
R 21 8:8 T&F
S
T
g
S
8 "‘F
S
F 2
5 is 15 20 '
STRAIN % = 4.0 TSF k.
21 - o 3.0 TSF
[=] “w P - ) )
g we—we——— 2.0 TSF
E 1
B ——t———y 1.0 TSF
E
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Tennessee Valley Authority
Singleton Materials Engineering Lahoratory
Consolidated Undrained Triaxial Compression (R) Test

Project: CULIBERLAND S.F,.

Feature: BORROY AREA D Tested By : TAL JHD
Station: El. Computed By: MID
Range ¢ Sample: CLASS I Checked By 2 1 -
Boring 3 Part 3 Report Date: 6-5-81

So0il Syhmhol= CL L.L.(%)= 40 P.I.(%)= 21

S8p. Gr. = 2.7 D10(rm)= 0

Specimen Number 1 2 3 4
Initial:
Moisture Content(?) 14.8 14.7 14.7 14.9
Dry Density(pcf) 102.1 102.2 102.2 102.0
Void Ratio 0.650 0.649 0.649 0.653
Saturation(Z) 61.6 61.3 61.3 61.7
Tefore Shearings:
Moisture(%) (after satur.) 24,1 24,0 24,0 24,2
Saturation(%) 100.0 100.0 100.0 100.0
Moisture(%) (after cons.) 25.4 24.8 23.3 23.3
Void Ratio (after cons.) 0.685 0.670 0.629 Q0.575
Final Moisture Content(Z7) 24.4 22.5 21.5 21.2

Minor Principal Stress(tsf) 1,01 2.02 3.02 4.03
Major Principal Stress(tsf) 1.60 4.00 5.006 6.32
E£E. Minor Prin. Stress(tsf) 0.31 0.66 1.06 1.40
Eff. Major Prin. Stress(tsf) 0.90 2.64 3.09 4.18
Time to Failure(min.) 100 100 100 100
Rate of Strain(%/min.) 0.19 0.19 0,19 0.21
Specimen leight(in.) 3.15 3.15 3.15 3.15
Specimen Diareter(in.) 1,40 1,40 1,40 1.40
Shear Strength Deg. c(tsf)

Apparent 14,7 0.05

Effective 29.5 - 0.06

i Remarks: Pemolded at 3 (2) dry of optimum moisture
and at 95 (%) of maximum unit weight.
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TVA SINGLETON MATERIALS ENGINEERING LABORATORY ...

UNCONSOLIDATED UNDRAINED TRIAXTIAL COMPRESSION(G)'TE’-r

PROJECT : CUMBERLAND S.F. EL. :
FEATURE :BORROW AREA D SAMPLE :CLASS 11

STATIQON: PART
RANGE ¢ SOIL SYM:CH
80RING : DATE :6-8-81

S gL
H . !
E APPARENT : ,
A ANGLE =02.3
R COHESION= @.85TSF
4-
S
T
R
E
S
S ‘
2-
© “H g . i
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4 F A T A b

NORMAL STRESS TSF
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TV, SINGLETON MATERIALS ENGINEERING LABORATORY::
UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION(Q)

PROJECT :CUMBERLAND S.¥. EL.

FEATURE :BORROW AREA D  SAMPLE :CLASS II
STATION: PART : |
i RANGE SOIL SYM:CH
i BORING : DATE :6-8-81
D
E
Y
I
A
T
Q
R
S
T
R
E
S
S
| . I
S
F -
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Tennessee Valley Authority
Singleton Haterials FEngineering Laboratery
Unconsolidated Undrained Triaxial Conmpression (Q) Test

Project: CUMBERLAUD S.P.

Feature: BORROU AREA D Tested By
Station: El. : Computed By
Range @ Sample: CLASS II Checked By ://

.
4
v
4

RA -

i
-.3...

-
Boring : Part 3 Report Date: 6

8

Soil Sybhmbol= CH L.L.(%)= P.I.(%)= 34
sp. Gr. = 2.72 D10{mm}= O

Specimen lumber

Initials
Moisture Content(%)

Dry Density(pcf)
Void Ratio
Saturation(%)

Refore Shearing:
Moisture(%) (after satur.)
Saturation(%)

Moisture(”) (after cons.)
Void Ratio (after cons.)
Final Moisture Content(%)

Minor Principal Stress(tsf)
Major Principal Stress(tsf)
Eff. Minor Prin. Stress(tsf)
Eff. Major Prin., Stress(tsf)

Time to Failure(min.)
Rate of Strain(Z%/min.)
Specimen Height(in.)
Spgcimen Diameter(in.)

Shear Strength
Apparent
Effective

Remarks: Remolded at 3 (%) wet of optinum moisture
and at 95 (%) of maximum unit weight.
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CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION (R) TEST,

PROJECT :CUMBERLAND &.P. EL. :
FEATURE:BORROW D SAMPLE :CLASS II
STATION: PART :

RANGE SOIL SYM:CL
BORING DATE 15-28-81

8-
APPARENT : .
=19

ANGLE _ =19.0
CBHESION= @.00TSF
44
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% z :

4 8 8 10
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TVA SINGLETON MATERIALS ENGINEERING LABORATORY .
CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION (R) TEST:

PROTECT :CUMBERLAND S.P. EL.
FEATURE:BORROW D SAMPLE :CLASS Il
STATION: PART
SOIL SYM:CL

DATE :5-29~-81
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Tennessee Valley Authority
Singleton Materials Engineering Laboratory
Consolidated Undrained Triaxial Compression (R) Test

Project: CUMBERLAND S.P.

Feature: BORROW D Tested By : JHD
Station: El. J Computed By: M{D.
Range Sample: CLASS II Checked By : 22l
Boring Part Report Date: 5-29-81

Soil Sybmbol= CL L.L.(%4)= 45 P.1.(%)= 26
Sp. Gr. = 2,72 p10(mm)= 0

Specimen Number 1
Initial:

Moisture Content(%) 17.1
Dry Density(pcf) 98.9
Void Ratio 0.723
Saturation(%) 64.4
Refore Shearing:

Moisture(Z) (after satur.) 26.6
saturation(%) 100.0
Moisture(%) (after cons.) 25.9
Void Ratio (after cons.) 0.704
Final Moisture Content (%) 25.4

Minor Principal stress{tsf) 1.01
Major Principal Stress(tsf) 2.05
Eff. Minor Prin. Stress(tsf) 0.51
Eff. Major Prin. Stress(tsf) 1.55

Time to Failure(min.) 99 98
Rate of Strain(Z%/min.) 0.20 0.21
Specimen Height(in.). 3.15 3.15
Specimen Diameter(in.) 1.40 1.40

Shear Strength Deg. c(tsf)
Apparent 19.0 0.00
Effective 23.7 0.15

Remarks: Remolded at 3 (%) dry of optimum moisture
and at 95 (%) of maximum unit weight.
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PROJECT : CUMBERLAND S.P. EL. :
FEATURE :BORROW AREA D SAMPLE :(CLASS III-
STATION: PART.. H
RANGE ¢ SOIL SYM:CH
BORING @ DATE.- :6-8-81
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UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION(@)>" T

PROJECT :CUMBERLAND S.P. EL.
FEATURE :BORROW AREA D SAMPLE :CLASS III . -
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Tennessee Valley Authority
Singleton Materials Enginecering Laboratory
Unconsolidated Undrained Triaxial Compression (Q) Test

Project: CUNBERLAND S.P.

Feature: DONROW AREA D Tested Ny ¢ RA
Station: Fl. g Computed By: MID,
Range ¢ Sample; CLASS ITI Checked By 3 /3%~
Boring Part Report Date: 6-8-81

Soil Sybmbol= CH L.L.(%)= P.I.(%)= 34
Sp. Gr, = 2.74 D10(rm)= 0

Specimen Number

Initials:

Moisture Content (%)
Dry Density(pcf)
Void Ratio
Saturation(?)

Before Shearing:
Moisture(%) (after satur,)
Saturation(®)

Moisture(%) (after conms,)
Void Ratio (after cons.)
Final Moisture Content(%)

Minar Principal Stress(tsf)
Major Principal Stress(tsf)
FEF, Minor Prin. Stress(tsf)
Eff. Major Prin, Stress(tsf)

Time to Failure(min.)
Rate of Strain(%/min.)
Specimeniﬂeight(in;)
Specimen Diameter(in.)

Shear Strength
Apparent
Fffective

Remarks: Remolded at 3 (%) wet of optinum moisture
and at 95 (%) of maximum unit weight.
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TVA SINGLETON MATERIALS ENGINEERING LABORATORY
CONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION (R) TEST | 4%

PROJECT :CUMBERLAND S.P. EL. : E
FEATURE :AREA D SAMPLE :CLASS III e
STATION! PART : ko
RANGE ¢ SOIL SYM:CH -
BORING ¢ DATE : §-3-81
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Tennessee Valley Authority
Singleton Materials Fngineering l.aboratary
Consolidated Undrained Triaxial Compression {R) Test

Project: CUMBRRLAND S.P.

e I o I

Teature: ARFA D Tested By @ JUD
Station: Fl. H Computed Ry: MHD
s Range @ Samples CLASS IIL Checked By :F:ﬂff
; Boring ¢ Part @ Report -Date: 6-3-81
i Soil Syhmhal= CH L.L.(%)= 53 p.I.(%)= 34
. sp. Gr. = 2.74 PIOGam)= O
| Specimen Number 1 2 3 4
Initial:
; Moisture Content(%) 19.3 19.4 19.2 0.0
Pry pensity(pcf) 94.3 94,2 94.3 0.0
Void Patio 0.813 0.815 0.813 0.000
saturation(%) 65.0 65.2 64,7 0.0
Refore Shearing!
Moisture(?) (after satur.) 29.7 29,7 29.7 0.0
saturation(7) 100.0 100.0 100.0 0.0
! Moisture(%) (after cons.) 25.0 26,9 24,7 24.7
| Void Ratio (after coms.) 0.634 0.684 0.676 0.000
Final Moisture Content (%) 26.4 25.7 24,17 0.0
! Minor Principal stress(tsf) 2,02 3,02 4.03 0.00
Major ‘Principal stress(tsf) 3.51 5.19 6.96 0.00
Eff. Minor Prin. stress{tsf) 0.920 1.56 2,10 0.00
| ILfE. Major Prin. stress(tsf) 2,40 3.72 5.03 0.00
f
mime to Failure(min.) 100 100 97 0
Rate of strain(%/min.) 0.20 0.21 0.22 0.00
l Specimen Feight(in.) 3.15 3.15 3.15 3.15
Specimen Diameter(in.) 1.40 1.40 1.40 1.40
‘ Shear Strength Deg. c(tsf)
: Apparent 15.2 0.02
Effective 21.9 0.13

avsmsmstnl

Remarks: Remolded at 3 (%) dry of optimum moisture
and at 95 (%) of maximum unit weight,




