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JOHNSONVILLE STEAM PLANT - ASH POND - SOIL AND FOUNDATION EXPLORATION 

The soil investigation on the above project, authorized July 3, 1969, 
by W. N. Calvert, was carried out during the period of July 7-24, 1969, 
and included six undisturbed sample borings and 14 auger holes. 

The stratigraphy of this site indicates the presence of a surficial 
river alluvium, of Pleistocene to recent age, consisting of silts or 
clays, which grade into sand and gravel. The recent alluvium, accord
ing to a 1948 exploration, is up to 70 feet thick in the flood plain, 
and bedrock is the Camden chert, which consists of blocks of chert 
parted by clay seams. 

Dike Foundation and Partial Embankment 

Six undisturbed borings, US-1 through US-6, were drilled along the 
centerline and lakeside of the dike between stations 30+00 and 75+00, 
on approximately 900-foot centers. The plan of the soils investiga
tion is shown on laboratory drawing 605-B-143. At the time of the 
exploration, fill was placed to about elevation 366; and original 
soil was encountered between elevations 355 and 358. Laboratory 
drawing 605-B-144 shows the profile of the foundation and that of 
partial fill. Only one of these borings, US-1, extended into the 
sand gravel layer at elevation 354. In boring US-2, a one-foot layer 
of non-plastic, silty gravel, representing surface material above the 
original soil, exists between elevations 357 and 358. With the excep
tion of a fully saturated silt layer of low plasticity, ML, in boring 
US-1, practically all soils according to the Unified System classified 
lean clay, CL, of tan to medium gray color. By particle size distri
bution, these are clayey silts with liquid limits from 34 to 45 per
cent and plastic indices averaging about 17 percent. The sand fraction 
is as low as 4 percent and as high as 21 percent. Dry densities range 
from about 90 pcf to 107 pcf. Void ratios vary from 0.6 to 0.9. 

The lake level during July fluctuated from elevation 356.5 to 358.1, 
with an average of 357.2. A water table in the dike foundation was 
not encountered but was expected between elevations 350 and 355. 
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JOHNSONVILLE STEAM PLANT - ASH POND - SOIL AND FOUNDATION EXPLORATION 

Selected samples obtained from both the foundation and completed por
tions of the dike embankment were tested for shear strength. Results 
of unconsolidated-undrained Q and saturated consolidated-undrained R 
tests show a fairly wide range of friction angles and cohesion. Over
all, there is a similarity of index and engineering properties of fill 
and f~undation soils, despite slightly higher density-compaction of 
the fill. Under Q-test conditions, foundation soils are of moderately 
low to medium strength; under R-test conditions, medium shear strength 
is indicated. 

Laboratory testing of index and engineering properties of foundation 
and embankment soils is tabulated in the attached "Sununary of Labora
tory Test Data - Ash Dike Foundation.'' 

Borrow Soils 

Of primary interest are soils from borrow area ~ in the settlement 
pond area within the dike, comprising approximately 88 acres. Mod
erately high moisture contents were encountered in soils from the 
south and west portions, as established in borings AHP-1, -2, -3, -4, 
and -14. In the northeastern sector of the area, which is boggy in 
places, the water table is shallow, and high natural moisture contents 
are conunon. These are gray to blue, lean clays, as found in AHP-8 
through AHP-12. The borrow soil profile is shown in laboratory draw
ing 605-FF-145. 

To date most of the borrowing is concentrated on the southern end and 
along the western edge of the pond area. Surface elevations at the 
time of the exploration ranged from 345 to 355, and the water table 
was established between elevations 335 and 346, indicating the avail
ability of about 10 additional feet of suitable soils in the inunediate 
area. Suitable soils from the south end, comprising 40 acres, will 
yield about 550,000 cubic yards. The wet northeastern half of the 
area will require special attention to reduce moisture contents to 
within acceptable limits. Upon careful drying, this area can produce 
about 0.5 million cubic yards. 

The two classes of borrow soils determined have very similar charac
teristics in particle size distribution, plasticity, and compactibility 
except that class I is somewhat leaner and therefore has a maximum 
density two pounds higher than class II soils. A slight increase in 
the friction angle under triaxial R te,st conditions is also noted. 
About 80 percent of the borrow will be of class I. A minor discrepancy 
exists in the comparison of the penetration resistance of the two soil 
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classes at optimum moisture. The leaner class I soils have about 
100 psi less resistance than class II soils. 

A substitute borrow area, ~, was located in the vicinity of the old 
campground and would entail a hauling distance of about 7,000 feet. 
Twelve acres of soils yielding 300,000 cubic yards are available. 
These soils are generally dry of optimum and consist of lean to medium 
clays. The soil profile of borrow area~ is shown in laboratory draw
ing 605-B-146. 

Laboratory testing of the two borrow classes included consolidated
undrained R test at two percent moisture above optimum. Shear test 
results show friction angles within less than two degrees of each 
other and of similar values for cohesion. 

Laboratory testing of index and engineering properties of borrow soils 
are tabulated in the attached "Summary of Laboratory Test Data - Borrow 
Soil Classes." 

Evaluation 

The soil foundation of the dike for the ash settlement pond presently 
under construction is composed of alluvial, lean clay of medium plasti
city and low permeability, grading into sand and gravel of undetermined 
depth. 

The scope of this exploration only warranted drilling to shallow depth 
to compare properties of the original subsoil with those of the already 
placed and compacted fill. Limited testing indicates adequate and 
equal strength of both foundation and fill, with the foundation being 
slightly weaker. Isolated pockets of subsoils of pronounced weakness 
which were noted had been excavated by construction crews prior to the 
exploration. This investigation did not reveal any particular unstable 
foundation conditions. 

The area inside the dike and the old campground area will yield well 
over one million cubic yards of additional fill. Portions of the 
borrow material, especially from the northeast section of the pond, 
will require considerable drying before they can be compacted to the 
required density. 

A laboratory approximation of the stability of 1 on 2 embankment inside 
slope, based on the critical circle through the toe, resulted in 
Fs = 1. 6. Below elevation 365, the outside slope of six horizontal to 
one vertical is considered adequate . 
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Proposed design values are as follows: 

Foundation 

Density 

'Yw 
'Ys 

123 pcf 
126 pcf 

Embankment 

'Yw 
'Ys 

ROL:ARC 
Attachments 

123 pcf 
126 pcf 

CC (Attachments): 
R. O. Lane, SMW-K 
H. H. Mull, 603 UB-K 

Triaxial Q 
Strength 

' 4 ° friction 
0.40 tsf cohesion 

4° friction 
0.50 tsf cohesion 

Triaxial R Strength 
Saturated 

14° friction 
0.40 tsf cohesion 

12° friction 
0.50 tsf cohesion 

J. C. Mc Craw 



SlMM/\.RY OF LABORATORY TEST DAT,,"" 

Atterbero- Lim·•! s _______ ::::c:c .. tL ·-·· ····-

Soil 
Symbol 

Natural 
Moisture 

Liquid Plasticity 
Elevation Limit Index 

% % % % % mm % % 

~or ~~~§_ta tJ:_gQ_]_~~f-OQ___b_§.~<::.§:_EJ_~ya ti oD0..,2~ 
362.0-359. 7 CL 19.6 9 37 34 20 
357.0-355.0 ML 28. 7 0 1 79 20 

Borin~.2-_L_gation 67+:_00 b, 
364.0-361.6 CL 21.3 
358.0-356.3 GM 14.6 
356.3-355.8 CL 21.6 
354.0-351.6 CL 24.8 

Surface 
0 

45 
0 
0 

Elevation 
6 50 

31 22 
12 47 

8 48 

36_5). 0 
44 

9 
41 
44 

. 006 

28.8 
31. 0 

43.3 
NP 

37.7 
38.1 

Boring US-3, Station 59+50, 8 Ft. Left, Surface Elevation 366.0 
364~::-36·2~-i.""-~-~---1'9:""1----· '() ___ ··--8 --so--42--··----4 0. 3 

360.0-357.8 CL 24.6 0 15 44 41 38.3 
356.0-355.5 CL 24.4 0 31 35 34 30.3 
355.5-353.6 CL 21.0 0 21 43 36 34.6 
352.0-351.0 CL 26.5 0 10 45 45 42. 7 
351.0-349.6 CL 25.0 0 6 50 44 46.l 

Boring US-4, Station 50+00 
21. 7 
26.3 
23.8 

b, Surface Elevation 366.5 
ci--T4-··- z;-;;~--·42 363-:-5-362. 4 --CL ____ _ 

358.5-356.l CL 
354.5-352.2 CL 

0 11 49 40 
0 5 52 43 

Bori_I).JL_DS:.~§_t<_1tto.~. 39+0Q_~_Surface 
364.5-363.1 CL 21.8 0 
359.5-357.1 CL 27.3 0 
355.5-354.0 CL 22.1 0 

~S-6, 
362.5-361.0 
357.5-355.3 
353.5-352.2 

Station 
CL 
CL 
CL 

30+00 b, 
22.4 
22.3 
27. 0 

Surface 
0 
0 
0 

E 1 ev at i o 11: .. 1.§1.:.2. 
8 51 41 

10 45 45 
16 42 42 

El_evati_on 365....:2, 
11 53 36 
16 39 45 
4 52 44 

*Foundation soils below average elevation 356. 

38.0 
39.2 
40. 7 

43.4 
40. 5 
39.8 

38.8 
35.2 
45.3 

9.3 
5.5 

18.2 
NP 

17.3 
17.2 

16.4 
15.7 
12.5 
17.4 
19.1 
22.6 

16.0 
16.3 
18. 7 

17.5 
19.2 
16.5 

15.2 
16.3 
19. 7 

Density 
-·--

pcf 

108.2 
93.3 

97.9 

107.l 
98.1 

102 .1 
97.4 
97. 7 

102. 7 
96. 6 
98.8 

104. 8 
96.2 

102.1 

97. 7 
94.2 

104. 6 

98.4 
102. 7 
89.6 

Void 
Ratio 

0.535 
0.805 

0. 727 

0.598 
0. 732 

0.651 

Tria:.::_t!.1-1-.Q 
r/J c 

Deg. tsf 

3.3 0.90 

Triaxial R 
r/J c 

Deg. tsf 

35.6 0.91 

23.3 0.25 

0.737 16.7 0.35 
0.720 2. 7 0.44 
0.641 9.6 0.74 
0.762 7.5 0.38 
0. 719 

0.617 
0. 763 
0.676 

0.739 
0.802 
0.611 

0.726 
0.634 
0.904 

2. 7 

22.0 
9.1 

0.38 

0.80 
0.17 

15. 7 

6. 7 

16.5 
15.2 

0.40 

0.94 

0.26 
0.58 
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C03SU:S I ~RAVE~ SANO 

c JU 
SILT OR CLAY 

'Type of Si)ecimen 'Jl'.111,"--·1·, I- , '··. , .. 
;Classification /Yi 1 ! -~---~-·~:,!,,,,;;...... ____ _ 

,_~1_1_._~·:·,i L(]_ ____ 1-lc __ .::.;~...:'·_,,:_·, · .... 1...:· ---.i 

lp;-
.~ J.. -

U) 
(J) 

' UJ 
'i.,, 

.w 
Cl) 

fspec imen Number I 1 2 I 3 l 4 

i iHoisture Content, % I;'}/ j, " r,; ,I 
·: .-l I I 
,.~ jDry Density, pcf 1··· ..... , · :· / ·[ 
:: .µ l I 
f21Void Ratio l -;~-. .... I 
;HI I ' ~ - I ' 

l1· 1lsa1·u,·at:'v~n,, '% I >· ·1
1

1 

<·,; ·-.J

1 

; ... -

1
1 

~,. [Mo~s ~ur; Content I 1

. ' ,: ,> 

/ 

I . ,'I 
I "'% '1 ';7//(/1,.,,7 ! i<>! /'. ! 2?\a_fte-i;:_._~qturation, , / , .· i / • . .. , 

i·;: 1'Satu.,,.a1-;on '% I r ,I , '• .. I!,''•' ' . ~~.._' if/·:·1· .. ·1 •. ·:1 
~8: r------1 
;~ jMoFistucre Co1n.t~nt. ,,,! ... ,,/-:> .' 1,,

1
_

7 
J/

1
/ ... / 

. 2 L~...:ter __ 9nso 1aat1on, 1ol/'/·:./ I,;, .-:.:>1 .• , ·o,,:, 
;,.::; iVoid Ratio after i I . __ ! ..... 1 
'. c. ·Consol; da"; on 1 7// "', ... , l~1 

'./ ~1 I -'.-'A ' -'- '--l. !1 ,J, ! .. ' .... ·', ,'-- .~ 

1'I."ir.al Moisture Content, %l_<q JI /,1 ·: :d 
/~l.i.nor l?l-Tncipal-Stress, .. ,..~I,., .. I. 
: u3, cs£ 1/'· :1( 1•. · ·:· i 

jM:aj or Principal Stress, 1

1 

I j 
lu1, tsf ,.··.;· ·1-· '' 
fEffective Minor I 
lpa l S t:rg,,s_s_, o- J. (J 

);fr foe ti ve MaJ· or 
I -

!pal Stress, 0·1, 

_, .. J 
' / /j 

O'. .;·I 
!rn • n +- ti"' • 1 ~ • 1.Limc: LO ~ai u .. e, min. 

Normal Stress, ~ , tsf 

Effective ·' .·-j -,,.- ' 

U) 

U) """ UJ U) 

H .µ 
.w 
ti) ~ 

"" H b 0 
.w 
co I 

•.-1 
:> ,..; 
<!» b iQ 

""" (/J 

.µ 

UJ 
H 
::J 
U) 

U) 

UJ 
H 

p., 

UJ 
H 
0 

i:i.. 

tR ate of S t:.:r:..:a:.:..i:::.· .:.:n:.z._-''%""'0/'-n:::1c:i:.:;n=.:.=--+·"-'~;-',..::.;_.1 +-"'-+--"---+----: 
\Specimen Height, in. Axial Strain, % 
;specimen Diameter, in. 

1 
; Project: J' 0 / 1 f\/ ,c. 0 !-/ :./ / / .. / ;:; 

' 
fl~emarks: ! 

,_fl_F·-,:e_-a_-_t·~u-·_r-._-e:_-::_-_.-.~~;-.~--.;:_-_-_-._.,-.. -! ,~\·:_----.=~==----.==--! 
f:_B-'o-'r:..:ic:..· n~gc-;;N.;..J o.:_:... -...::---"---t.;;.S_a"'m.:ip_l""e"'-""N"-1

. (). •· l 
!,' Station ?.·f ' / ··~ Offset ,}, I L ;;;, -r ( / (,/ ! • I 

I 

I 
! 

I TRIAXIAL COMPRESSION T:::ST l/{ \ ! .._ ( I_/ ; 

Soil Form 9 
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COB'I cs GRAVEL SJ.ND 
o.~ C f C M SILT OR CLAY 

!~'ype of Specimen t.d...;:_L!2' ,. ,,, '1.· ·· 

!Classification CL ·-=-----------1 
~ --
!11. ::1. 3 :; I G ? 7 I 
1r1~-~·-'~1 ~2~1_-~2=------'-~D.1,~o,__~_-_· _____ __, 

JTime to Failure, min. .1--:1.· lr-:.o 1 •. 5"0 I 

Normal Stress, ~ , tsf 

e-s<>e"ar ' ' r ' ~ 
f-"'s...;;t-=r...;;e"""n""e--=t-"-11'--'·1 ..... P--"D--=e""'"~ .1!

1

12-JL--6 c t s , 

Apparent 23.3 o.4-3 lo.25 1 

Effective 

(/) 

i.i"; 4-1 
Q) (/) 
i-; .µ 
4-J 
Cl'.) ~ 

(") 

~ b 
4-J 
CO I .,.., 
> ...... 
~b 

i·· ---~- - -1 
·--------1 

i-·,--·-~~ J 
· .. _.J;.!i .. '".J.r. F. • 

' i ' 
l ! • • ; ~ 

i . 5' T/s;:; . · 
r 

1 
, o .i. 8 12 1 lo zc 

[R~_!=~of S~r~in %/min. 0.2- o.?_ o.2. II i ! 
;specimen Height, in. i 3.;o 3_1B I:~ .. n~_1 ___ i Axial Strain, % 1 

~!S~p~e~c=-=i~~·~.e~n~~D~i~a~r~ue=-=t~e~r~,~~i~n~·:.....~1~/~·~4:.....!~J~;~.4~--~;....i.:j/~,-·~f-~/...i...1 __ ~1.---------------------~1 
1 l Project: JoHNSD~ViLLE STE:' lil"1 P,:;.;1td 
l l 
!Remarks: L -----·---~------l 

i Feature DJl-<E. ' 
- ----l 

!sample No. I 
l Station (7 + o ') J2.f rset 4- ... =l 
1-ffuY_n_a_t_e __ '1_·· _-_£_?_-_G, __ 1 __ ~ __ E_1_e __ v_.--_~ __ :;_~_..::_':.:_.~_-_-=-_..::_:_:_:_'.'.-__ ~_: ___ , 

ASH 

;. Boring No. z 

t-~~~~~~~~~~~~~~~~~~~--' 
; TF:lAXIAL COMPRESSION TEST ( F?.) ; 

Soil Form 9 
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~VA lu o CUN- -o~ 

I COBBLES ~P.AVE~ C ;~ND SILT OR CLAY 

!':l)pe of Specimen (.F/ · '·" 
1Classification 
;., .,.. 
•:_L .. l..J. le ,.., .. , 

/ 

iPI. / ~;:' 'l I D10 
f·~_:___;_;_;__'"'"'-----'-.;::..;~--~----~ 

t~-~--------~-~-.--~.,.---r-----ic-----, 

jSpecimen Number 1 I 2 3 ·4 

1 
~[M_o_i_s_t_u_r_e~C_o_n_t_e_n_t_,_c_%~~·~-·~·~-41_/-'--+IJ~-'-'-'-!!~ l r-< I ' I I I 

j ~!Dry Density, pcf I~;)')) I : ! ·; > 1 ·~ '.: ·j 
j ·ri ! I I I I I l ~ iVoicJ Ratio I/~' ?/.I · · · 
jH! I. I i i I 
: !saturation, % /C)/ .• :I ·/ ~ 
!-iMoisture Content I 

I f<ill~fter Saturati~o~n!.il.__1.k~o-1----J.---+---+----1 
{ ~~ i 
! :-... !Saturation, % ·· 
18~ I 

I i I 

I 
I 

1--·-i~IMoisture Content 

1 
i I f C l'd . 0'% -l 8 L:1 _ _!_e_-i;:_ . on.~s.::o~i~~a.::t'-'i=.:o:o:..n~, ~-!-----+---+--+--~ 
18 iVoid Ratio after 

1 
_ 

I I I 
I i I I 

~~fConsplidation j I 
I 
I I I. ' I 

'I -· !Final Moisture Content, %1 
"'/ -· 

;11i n orPr i nci Pa i-s--t_r_e_s_s_,_,I_"_· ·-. .:.;._+---'--+--'--+---

l u3, tsf . · 
I 

I 
iMajor Principal Stress, j " I 
lu1, tsf J/ 1 i' ., 
!Effective Princi-
Jnal St·..-~ 
!Effective Major Princi-
!Pal Stress, ff , tsf 

~ime to Failure, min. 

~ate of Strain % min. 
JSpecimen Height, in. 

!Specimen Diameter, in. 

i 
' 

i 

I 
Soil Form 9 

Normal Stress, ~ , tsf 

.-Shear I r 
;-;:S:...:t::.:· r:..ce::.:n"'"'==--4.L.--'D"""e=;;;.,~ C t 

Apparent _-,, ··· ' / : ) 

.Effective 

.w 
Cd I .,., 
:> .-l 

~- b 

4-1 
UJ 
.w 

Q) 

H 
;:J 
CJl 
CJl 
Q 

H 
p., 

Q) 

H 
0 

P-1 

Axial Strain, % 

Project: L/(J chi/>· ) /I Ji///. ::::-

--------· 
Feature /1 .r: ,:/ r1 i ;.,-· .. :: ! 

I 
Boring No. //.';·· .. .r) Samnle No. .. l 

Station .-; ' Offset ! ·• 
I 

Date """'; / -l / ,-;: c Elev. ·' 
.! 

' , ' ~~ 
! ! 

' 
TEST \ ' TRIAXIAL COMPRESSION '} 

\ l 
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100-1 --..:;..::.~~,...:.:.>,~;.o;.:r"""'=--:.:..:;.:,:c;::..-.,-,..---, 
~ j- ! I r.5 ~-~•t..L-·-'-'-L 

I w 80 I 

' ... !> 
I >-
~ m 
! n: 
1; w 
"z ! i: 

;
z 
w 
() 
c:: 

'i w 
iJ 0.. 

i 

1 
>----<--;..• 

40! I 
' I 

1'6oo 100 10 1.0 o 1 0.01 
GRAIN SIZE IN MILLIMETERS 

0.001 

! 
I coasu:s ~P-AVE~ c :iND SILT OR CLAY 

i 
\Type of Specimen 
!C1ass ification 
~L. /· ·.? G -<· ·-; / 
.l----'---'-'---'"-----+----""-'--'------J 
lpr './ D i • 

lH 
Cl) 

+.J 

\-. 
Cl) 

UJ 
(J) 

H 
.w 
tl'l 

H 
cO 
(J) 

..c 
Cl'l 

I jMoisture Content, % <I?::: 'il;),1,? 
) , I 

L 

z 

l,:§ !Dry Density, pcf r)(; c· ·i·/, .:; 
'.W ~I ------~------~:.:.:::.:...l=-t---:...·':,;.'>;.....:,+-4/_;_,"-'-+----l 

1~ [void Ratio 1~ / 
12 

7 ,l 

j I Sat u rat i on . .:.,_lc_o ____ _._:::...;...,:,:.;.,:·.:.. .·,·
4
, __ .:..1 ,;.........;..._ •. _. 1----1 

r--r;-

1

. 1IMoisture Content "' .. ,.., l' .1. -:-.. · .
7
, ."·.·.·. 

2? r-9:f t er S at u r a t.~i-"o:.on~.,__~10"-..µ.c'.:..'. /i.,.;':...'.:..·'1-+-'::_' -'--· µ·'-k<-""-+----i 
.,.., I 

! H jSaturation, % 
' cu 
J CJ 11\1 • c 16$ 

1 
.. oisture ontent 

( 8 L~fte.r_Consolidation. % / 
l81Void Ratio after ! 
~E'.::L~·~lc~o~n~s~o~l~i~d~a~t~i~·o~no.!-____ ~~--l-~,...;...-1-:.::.:..·~·~-··.~·--__,1! l~ i na 1 M~. st ur e C o_n_t_e __ n_t_,_"_%i----~--'---1-';..:.;'~ '!.'-/_.! __ __.. 
Minor Principal Stress, 
l cr3 tsf 1 ·,·) 

lfV~j ~r P~incipal Stress, 1 ... , . 
vl, tst , 
~ffective Minor Princi-
JDal St1·p~~ Cf., r0f 

lif.ffective Major Princi-
pal Stress, 0-1, tsf .1

', 

~ime to Failure, min. 

!Rate of Strain. %/min. 
~pecimen Height, in. 

)Specimen Diameter, in. 

I /. : ,., 
. , I 

/ ( 

) , ),._., 

I 
I 

I 

I 
Stress, v , tsf 

rs'hear 
Stren th P Deg.Tan 

Apparent 

Effective 

UJ 
UJ lH 
(J) Cl) 

H .W 
.j.J 

Cf.l A 

"' b 

(J) 

H 
;j 
UJ 
UJ 
(J) 

~ 
(J) 

H 
0 
p.. 

Axial Strain, % 

Project:. /OJ.// 'c ) " !· 

•· 1 

!Remarks: 

r:~-~~~~~~-~~-~~~~~~---~~-Feature /) -- - /) 

Boring No. '/ - Samnle No. 
Station .-- < Offset ·. 
Date . Elev."·:. 

TRIAXIAL COMPRESSION TEST''" ) 

Soil Form 9 
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U.S. STANDARD SIEVE SIZE 

N0.200 

~ 
Ul 

' >- .µ 
CJ 

' I;-
Ul 
Ul 
C) 

H 
.µ 

en 
H 

0001 qJ 
Cl) 

,..c:: 
1'6oo 100 lO 1.0 0 I 0.01 

GRAIN SIZE IN MILLIMETERS 
(/) 

coasu:s ~RME~ SAND SILT OR C~Y c f.I 

!Type of Specimen 

CL 

1PI. , 
~-·-----------------.---..,----r----, 

2 !Specimen Number 4 
I I I 1Moisture Content, % 

~ r-1 l 

1 3 

:.;:l 1Dry Density, pcf q?c;,j )</~"; 
j.µ ~I --~·----------J-.~·~'~'-"'-1·-'-~-~-""-+~-'--f----j 

j ~ !_v_o_i_d_· _R_a_t_· :.._' _o ______ _,_l.::.C"'"': ....:...;
4 

..... ,.,._.·._/;""'<._·;;-~__,,__-l 
/,· f

1
Saturation, % !:.::::q c.; 11 

\. / /, ' 

ljMoisture Content l .~~§,fter Saturation, % 

! :.-<!Saturation, % I---· 
I ~ ~. -------------+----+---+---+----l 
l~iMoisture Content 
i ~ i after Cons o lc!:io,::d:'.!a;!:.t~· c!;i~o~n!.L..!.%eJ---+---+---f---l i cS [VoidRatio after 
j~IConsolidation 

rFinal Moisture Content,%\.· 
L ·--- ------·-·.-----l-_.;.:...1.+""~;.;..::..+-_.;.-'-1--~ 
(Minor Principal Stress, I _ I 
l CJ3, tsf l1 ~,(J, 
jMajor Principal Stress, 
l cri, tsf 
t* .. -·-

iEffoctive Princi-
jpaJ. Str.~·"'-"'.>L>-...:::..._,_._,.,..,,.J..... _ __,,__ _ __, __ -+---+----; 
iEffective Major Princi-
1 --mal Stress, 0-1, tsf 

~ime to Failure, min. 

~ate of Strain %/min. 
lSpecimen Height, in. 

fspecimen Diameter, in. , I ~~-· 

·~..:. ... -.. ~--· ..... '~J 

I 
r·· 
I 
1 

. r·- ... -·~ . ~ 

2 

Normal Stress, v , tsf 

Shear 
Stren th 

Apparent 

Effective 

Ul 
Ul 4-; 
C) (/) 
!-I .µ 
.µ 
Cl) 

CV') 

2! b 
.µ 
qJ I 

.,..; 
:> .--t 

~b 

~ 
(/) 
.µ 

<ll 
!-I 
;::l 
C/l 
c.1 
<l) 

H p.. 

C) 

!-I 
0 

p.. 

0 

Axial Strain, % 

3 

!Remarks: 
I Project:JOJ!/k'', 1 ' .. _/_._',_. _

1

_·_· _·_·_' __ --; 

Feature .t">1 <,· t .. 1 n 1 ~,- ,. 

Soil Form 9 

" - - ' \/. ; j ·-

Borin No. ;e.;-,;> Sam 

f ~::~io~ 7 ir,; · Elev 7.::-/ .. ~-· ;: ,: :-:-! 

I TR\AXJAL COMPRE5SJ~Nc~~~(;)j 



TVA 10016 (CON-1-69) 

0001 1'boL-lo~-10Lou...-1...~10-'--'-1~.o=-'-~~ou1_,__~o~.~0~1--=-~ 
GRAIN SIZE IN MILLIMETERS 

"""B' rs GRAVEL 
1,,Vi) UC C f c 

\Type of Specimen 
iClassification 

!specimen Number 

G 

D 

SILT OR CLAY 

!Jl .<"'I ( ! r::: '~~ ,c ;') 

/7 I 

1 2 

4-i 
Ul 

.j.J 

\:-
Ul 
Ul 
<!) 

H 
.j.J 

C/J 

H 
co 
Cl.I 

..c 
ti) 

3 

!Moisture Content, % ;JI/;?/}/\;:'/./) 

4 

:~1 I 
i.~iDry Density, pcf 10 -:;~!J/;-.:;,.:1·:;',I 
l.j.J ~I ~~~~~~~~~~~--:~~'-1'~"'-'-''-f-~~t-~--f 
l 0 .-1 I 
i :::: !Void Ratio 

IHlsaturation, % 
I !Moisture Content l gp 9,fter Saturation % Z:!: :5 ;()..IIZ:'.'4 
I •.-1 I . " j 81Saturation, % /Ct/) //) /) /1)/) 

!~!Moisture Content 
i 8 ~fter Qonsolidation io -'/'~' .- ·:' :; 2/.F 
i~ iVoid Ratio after trfl !Consolidation .. :::,·;/,,c:··.·1 ... s:· 

jFinal Moisture Content, %1 '.·'.~ ... 2? .l ?~>. C, 
!Mlnor Pr-incipal~Stress, 
l cr3, tsf ' •• ir /, oO J. OC1 

/Major Principal Stress, 
t,cr1, tsf -:?.~": :.< <i~',f..l-4 
IBffective Minor Princi-
!n a 1 Stress , Cf 3 . t" f 0. 7</ 0 ?.'<./ / I I 
lifffective Major Princi
IP a 1 St res s , a= 1 , t s f 
!Time to Failure, min. 

! 
1 

[R~a~t~e~o~f::_~S_t~~r~a~i~n:..!..1..~%~/~m~i~n~·~~'~~i.~'.~/..µf'i~·~-~/-'~/-~~-~~~'-t-~--i 
jSpecimen Height, in. 

!Specimen Diameter, in. /, .. ·/-(1 /.f/) /;-;;'() 

!Remarks: 

I 

Soil Form 9 

Normal Stress, !T ' tsf 

Shear 
Stren 

Apparent q (;:; 17 (), 7..f 
Effective l28.4- .:::- -I • ,.J 

/) 1.:J-._,.... ( I I 

I 

Ul 
Ul 4-1 
<!) Ul 
H .j.J 
.j.J 

C/J ~ 

(") 

H b 0 
.j.J 

co I 
•.-l 
:> .-4 

g b 

4-1 
U) 
.j.J 

~ 

Cl.I 
H 
::.: 
Ul 
U) 
<!) 

H p.. 

Cl.I 
H 
0 

p.. 

Axial Strain, % 

Pr 0 j e c t : I/") L) /\/ ": CJ '/ l/ I / I r- <) . r.J, 

Borin No. !/ (- .. ·;.,· Sam le 

Station 5c .:;-o Offset 
Date 8 -

. l 
TRIAXIAL COMPRESSION TEST (R) 



.. 
TVA 10016 (CON-1-69) 

'; t.L.. 

t
z 
w 
() 
Cl: 
w 
a. 

1.0 01 
l GRAIN SIZE IN MILLIMETERS 

I I co~sus I GRA vEL I SAND I 
SILT DR CLAY I 

u IClFlC M I F I 
• 
[pe of Specimen I J/j !' 1_:.: -y-,J /r't-: ,'::: /2 

lassification CL 
I L. /' '/ G / 

".,,' 
/ •" .. (. _.~ 

!PI. /') I DlO ---.. ---
I 

jspecimen Number 1 2 
; I I 1Mois ture Content, % 
L-{ I 

l' -~ jDry Density, pcf 
...., 

(I) 

(I) 
(!) 

H 
-1.J 
Cf.l 

H 
C\l 
(!) 

..s:: 
Cf.l 

3 4 

~ •r-1 l • "I • 

!,.:j !_v_o_i_u~R~a_t_i_o~~~~~~-+/)~/,...:.;~\~...:.~~Jl--··~·-+·~1~./:.-..··~··r:~/~··~:~-i~ 

l !saturation, % 94)~ q,-,-;-;.J 'l'J • .: ? /.:S 
r-TMois~ure Content 
j Eflafter Saturation. % 
!•Mi 

1 ~(Saturation, % 
j (!) 'M • C l ~ '"·ois ture ontent 

l
! 8 !ai:t~...I_Consolidation. % 
.8f\Toid Ratio after 
I J-i I Consolidation -I 
lFinal Moisture Co, __ n_t_e_n_t_:,_'%-10..:.?.::..;,;.:..:..:;;.:4-1·-...:.::..-'1..:.7_,4"-J-':-t..:..)··.""'.·...:.··"-' .. ~··'-"··:..c.:..,;' 
IMinor Principal Stress, 
! CT3, tsf 
[Major Principal Stress, 
j CT l , ts f /. 4 ·: r------
jEffective Minor Princi-
lpal StrP<;S (J':l ref 

!Effective Major Princi
in a 1 S tr e s s , B' 1 , t s f 

!Time to Failure, min. 

!Rate of Strain. %/min. r-· 
Height, in. !Specimen 

lspecimen Diameter, in. 

)Remarks: 

Soil Form 9 

I,_, 

/, /] 

" /_,/ 

,,. ,.-•\ ,..--
, -<~ '<> 

.:' () 

/.. () 

. : ... . 1., 

/ . ) 

/.:) j 

1c; 

.-. 
) 

:::· ()(! 

,.., :·· 
... ! ,- I 

.·') 

.· -·-
/ /-\ 

Normal Stress, v , tsf 

Shear 
Stren th e Deg,I~-n .. -· ·---~-· 

Apparent 

Effective 

(I) 

Cl) 4-1 
(!) (I) 

H -1.J 
-1.J 
Cf.l ~ 

(") 

b 

I 0 

') 

Axial Strain, % 

Project: jO/-l//<C,,)1Vi/1/ 1 .--

Feature // "' J; ... , . 

Boring No. /J:5--;; Samnle No. 4 
Station .')9 .;. j~) Offset L:.' ', '. /' 

'I' '""\ .• 

TRIAXIAL COMPRESSION TEST ( <: 



TVA 10016 (CON-1-69) 

U.S. STANDARD SIEVE SIZE 

J IN 
3 

IN NO UO 0 NO 4-0 NO 200 ... .l 

·1 I : I I I T----. I 
,J rt-- .._ LJ_----+-

i :\ I I · I •H-' I (_1__ 

1 I -H-~r : I\ l I I 
l -4- I r \ 1 ' ! I I I l-t-- i- --:i-L-t-

i ' I 1:: I JI - ,__ i 1 ,:1 H-i I \\ 
I 1: . ----j- ,......._ ,,___ __ t-

!' I I i I\ 
I I I : "' I I I 

:.-. 
....., 

UJ 
.i.J 

\-
UJ 
UJ 

I ()) 

H 
11 I I - -· 

I ., I I I 
.i.J 
Cl) 

I : I I 
I ' 

1'boo 100 10 1.0 o 1 0.01 0.001 
GRAIN SIZE IN Mli..LIMETERS 

H 
til 
()) 

..c 
Cl) 

1
Type of Specimen :· "'r"-,-,r '.-:': .~ ,..., 

' 0 1 . f. . i" assi ication 
L. G 

D 

~Specimen Number 1 2 3 4 
5 j 

7iO. I ?9? ;!;'::J. :·~ 

0:),0 Q;)4 9;:; •; 
/·,,. !, f 

i' 1M . C "''• l ! oisture ontent, ,, 
'.-< I I '\l 1Dr D . f 
1

.,...; 
1 

y ens i ty, pc 

,c ..... '/.:;;'.:I ), :;.,• !,~ 
~ .~ 1 

i c [Void Ratio 
1H1·~~~~~~~~-+-.:..;.:..,:_+.~.:.L.j-~..:;..:+-~~ 
l 
I !Saturation, % 'c: . '/ C(f/ 
r-fMoisture Content 
ll ):!!l1after Saturation % 

.;:1 r 
l H!Saturation, % 
! rd 
i Q) '-rM-.----c------t---+--+----+---1 
!~ oisture ontent 
1 8 !~fter _Consolidation. % 
!~\Void R~tio.after 
I c2:l 1Consolidation 

I 
rFinal Moisture Content,% ' ·7 ') .:; ;! ; 
~lnor PX:-:Cncipal~S~t-r_e_s_s~,-i-._;..;.-"-+-"'-'...:...;..;.-i-~~-+-~--' 

! Cf 3 , t s f 0. 7i' l'i I · ... .- · 
jMaj or Principal Stress, 
l0-1, tsf 
~ffective Minor Princi
ip~s. 0°'1 tsf 
lEffective Major Princi-. 
I -tpal Stress, Cfl, tsf 
!Time to Failure, min. 

' I )Rate of Strain, % min. 
r--jSpecimen Height, in. 
I 
!Specimen Diameter, in. 

!Remarks: 

Soil Form 9 

11..~r) 1~ .d 
I 

;? 
/c:i 

;7 
I '1 

.' 

s /•;>: :C'_ 

' . 1 ,-, " ,.; 
; . ,_., .. / '. •·/; 

I 
I 

>'. hj,. 

-..:.; , 1 ~·-1 

' ~ '1 

: ; 1 < 

:·-r- i ... 
I 

Normal Stress, () , tsf 

Apparent 

Effective 

UJ 
UJ 4-i 
Q) UJ 
H .i.J 
.i.J 
Cl) " ("') 

H b 0 
.i.J 
til I 

.,...; 
:> ...... 
~· b 

4-i 
UJ 
.i.J 

" Q) 

H 
;::l 
C/l 
UJ 
Q) 

~ 
Q) 

H 
0 

i:i.. 

Axial Strain, % 

-,--, 

0 

Project: J{)L/t/:-:C,'\<, !/ /_LE c; r:.) 

Feature Jl,<//-1 /)/// : 
Boring No. I JS-4 Samnle No. 

Offset 
Date ::-. -. c. Elev. ~ ._.-- ::. 

TRIAXlAL COMPRESSION TESi (Q) 



TVA 10016 (CON-1-69) 

~ 
i 
l 100 

I' i Q 'w 80 
1 3: 
~ >
~ co 15 60 

I z 
'G: 40 

L
~ z 
~ w 20 

!~ 
0 

U.S. STANDARD SIEVE SIZE 

3 I" 
3 

IN NO 4 ~O 10 NO 40 NO 200 N. :i" 

I I 

~: 
I 

I 
I 

I I i 't'-I I 

I : 
I ' : \ >---1:i-i I 

I l i \ ·---- q-·t- --+ -,.----
' I 

L1t-
I I 

-· o.....-t-- ! I I I I 
I -t-· I 

: I 
- -,- -r- I 

I I 
-

W-' I I 

THL I - I 

~1 . i I 
>--

I I 
I ' 

\ 

:\ -
I\, 

""'-·· 

1000 100 10 1.0 0 l 0.01 0.001 
GRAIN SIZE IN MILLIMETERS 

COSSU:S ~RAVE~ C :NO SILT OR CLAY 

!cp - s . f?'pe ot pecimen (JtJ/21S r;Jf:j"I ,, n 

·Classification r~ L 

! L. c;· G I') " ~.-J , 

~PI. D 
\~~~~~~~~~~~~---,-~~...,-~~..-~--,,...-~-, 

!Specimen Number 1 2 3 ·4 
i I 
I 1M . t C t t "'• i 

1 
ois ure on en , ,, 

l,....; I 
j.~IDry Density, pcf 9i'?? CJ99!u?::.' 
l~ ~'~~~~~~~~~~~--11-'-'-""-'"-+----;,_._.'+'-~..:..;;...+----t 
'•.-i ! 
i .:: 'Void Ratio I )H ~~~~~~~~~~~-;.!~~~'.-~:"'-+ ,l//'""'-',~l'-'--9~~·~~.·~·~/~.: -'+-~-i 
i 

j ls7a_t~·u~r_a_t_i_o_n~'~%~~~~-.J~·~''.!-'-'-·+-g~;~:-i)...;-G~:~l~b--'+-~--1 
~I !Moisture Content 
!.§f[;:i.fter S~tura~ion % ,'.'c>,'I .:<:-/

1 
'/j I 

! ~ 1saturation, % //·' i) /' '!//)() r; 
j QJ 
:eJ'.iiMoisture Content I 
! 8 lafter Consolidation. % 2?!.81z.7:,. l 1 Z?...I I 
IJ3!void Ratio after 
LB I Consolidation if7//'i) . ... : (F,75 

r~ _i_ na 1 M~~~~~r e C o._n __ t_e_n_t_,_"_%-1-·-· ..:.-..+-""-'-'-l-+""'2_ .. ~/+----1 
jMinor Principal Stress, 
i u3, tsf i,/··· L,.>7'> ?/V'! 
!Maj or Principal Stres·s, 
l ui, tsf / 
1!>Effective Minor Princi-
,pal StrPss CJ~ tcf 
jEffoctive Major Princi
!pal Stress, ul, tsf 
jTime to Failure, min. 

~ate of Strain %/min. 
~pecimen Height, in. 

!Remarks: 

Soil Form 9 

q () 

,I';• • .. :'. 

Normal Stress, CJ , tsf 

Shear 
Stren 

Apparent 

Effective 2 ';'). 7" O.:S7 ('). /) 

(j) 

(j) 4-l 
(!) (j) 

H.;..; 
.;..; 

C/l " 
("f') 

b 

4-l 
(j) 

.;..; 

D 4 t3 IZ lo .:'.:o 

Axial Strain, % 

Feature //,(!// l)/ 

Boring No. !JC::.--4 Samule No. ::' 

Station o~.':7-/ .·· ; Offset ,:, 
Date f-:7 /; .. //?. C) 

TRIAXIAL COMPRESSION TEST (R) 

I 

,• 



TVA 10016 (CON-1-69) 

f
z 
w u 20 

. 0: 

1-

U. S STANDARD SIEVE SIZE 
3 

3 In. 7 IN. N0.4 N0.10 ~0.4ll N0.200 

I I I -~--~""' -l I 
I 

I 

: I I I ! I 
I I I 

T 
I J \ I I 

I l ---+ : \ I . I I ---t --i ~+ _,.__ __ 
I 

I I 
- -t-

I I I ~ I 
I_ -:I I 
I ~-+-· : I I I 

I I I I 

I I I I 

I I I 
I I 

I I I I 

I I I 
I 

\ 
'---

\_ 

" 
'-'---I~ 

I 
: I 

1'6oo iOO 10 1.0 0.1 0.01 0.001 
GRAIN SIZE IN MILLIMETERS 

C083l£S GRAVEL SAND SILT OR CLAY 
C F C M 

r
!J.pe of Specimen 
Classification 
;-·~---~~~---.-'-'-'---------1 

jLL. ,.,..-.. -~ 
D 

1 )Specimen Number 

I !Moisture Content, % !22 _,1 
• ...-< I 

z. 

I 

1.~ [Dry Density, pcf ?.r.:,.r::. 
l+.1 ~'~-----~----__;U..."'-'-"-t--'-'-":.:..;..-+-''-"'-'-+-<=-""-i 

·~I 1' l ~ 1-v_o_i_a_' _R_a_t_i_o ______ -;.:...;· -;~i -._:'.""'1'-;.:._. ............ ....;...;._l-'-'-'..._.-1 

i 1Saturation, % ,-.::.>" 
1oisture Content 
after Saturation % 

. 

aturation, % 
l re 11-------------+--+----l,---+---i 
)~!Moisture Content 
l ~ L~fte...I._Consolidation % 
I~ I Void Ratio after 
l &! 1Consoliclation 

l
fMajor Principal Stress, ] 

CT1, tsf :<;.?q •. !. .. :,ti? [ .r.·.-u l~.1:.:.~, 

fEffective Minor 
bal Stress vi 
fifffective Major 
!Dal Stress, 0'1, 
Time to 
r 
tRate of 
jSpecimen 

jspecimen 

!Remarks: 

I 

Failure, 

Strain, 
Height, 

Princi
t·sf 

Princi
ts f 
min. 

%/min. 
in. 

Diameter, in. 

Soil Form 9 

/q 14 •. I .C'.'.1 

/. ,,., /, /) /[) /, /) 

3.hL -=; f /..,,:/_ 'i,hL ~ //I 

1.4-(: I z.l1/ i //,.(') l,..y·~:; 

/ 

' . 
I 

: .. 1 
. -+-·--.,-

W--.. 

\ 
'i ·\ 

.2 ;.> ~:;- s b 

Normal Stress, () , tsf 

Shear 
Stren th De .Tan 

7 

Apparent 2 2 . () . .Lln !) Rn 

Effective 

(/J 

(/J 4-1 
Q) (/J 

H .µ 
.µ 
Cl) .. 

("') 

~b 
.µ 
I'd I .... 
::> ..... 
~b 

4-1 
(/J 
.µ 

" Q) 

H 
;:l 
(/J 
(/J 

Q) 

it 
Q) 

H 
0 

P-4 

Feature 

Axial Strain, % 

Boring No. 1/c:_::: Samnle No. I 

Station -.::: q.f-(. ·· Of £set d;..._ 

TRIAXIAL COMPRESSION TEST(Q') 



TVA 10016 (CON-1-69) 

I u. S. STANDARD SIEVE SIZE 

1

11 i(_') 1 OOj 3 IH. t I~. N0.4 NO.JO NO 4ll N0. 2W 
I I - ', I 

·I I I •l 
: ! -1---+•:-,-t-+--1 

I w 80 I lt--+-t-+l-\-+-i--1 

l: 1 I 1
1 

: f-+--;-' ). -----4-t--t--+-+-t---+1-t--O--+-l--1 

I Ill 601---1 I I ! --+-+-+-\---+--+--< 
!er: . I 1

1 
: r \ 5 W I 

: z : I ' I l\r--
1 ~ 401--t--+.--+-+--~-+--j- t-tt:-+--t-t~,-1 
ii Z I I I 
'W ~ I I 
I, ~ 20>--+--+

1 
+---~1 -+-f--.-+-~ :+-----4--+--l 

h~ 0 f-+--h;-+--+:-·11--+--'-l-+-+--l-'-+---+-<--1 

1000 100 10 LO 0 1 0.01 0.001 
GRAIN SIZE IN MILLIMETERS 

COBBLES I GRAVEL SAND I SILT OR CLAY 
I c I F c I u I 

!Type of Specimen '!.'//i ... <·t '/·:· 

r.classification ?!/ ' (_ • .. 

!PI. ,/ -;< -::- I Dl 0 

!specimen Number 4 2 1 3 

I iM . c "''. l iI oisture ontent, ,, 

!3Jnry Density, pcf 
1~ I 

l. ·2 !void Ratio , -, __ J_i ··lo --?!() 13,.., 
H'~~~~~~~~~-+~1~--.--~l_:....__,~·-111'-"'-~·~00~J-;L . ! 

1 JSaturation, % f!3.ft, <?)'/) 85.Z- 83. / If 1oi st ur e c·_o_n_t_e_n_t ___ +"';..;.;:.._~~_;...'-1-';;:;;..;;;..._+-'-.;:;..;.-'-i 

l ~~§.her Saturation. % 2/o.':.l .l1~.J l/.').! /!5~/ 
1.;::; I 

j 5 \Saturation, % I/JO //)() I/) 0 //!() 

j~1Moisture Content 
j ~ -~_ft~_Consolidation. % J<. :7: ,.:.~ 7. :!.ff': 'J /4 0 
18iVoid Ratio after 
Is lconsolidation '//)? <.C' ,/,'/ / 64_-:;;.; 

!Final Moisture Content,%;;,r;,_:;; ;1.1.1 X'\7>2'.4.ol 
/M-Inor :PrTncipalStress, '" ' ' ' - .. _ 
j uJ, tsf 0.50 !.fJr / </) ,/',.l'.1:· 

!&raj or Principal Stress, /J 
1 

q ,, /,_.! ,- :! 1 ! f! 
u1, ts f ,( !() I _--:,, ,.; 'I "'-, ";: •'f,:_,,~ .. 

'l1Effective Minor Princi-
.L s t o- ') t f -'. ,•_ /._7 I I ·~' ! /} () /, 1 q ,p_a _. re s s , .o , " ,__ : . ' . . , , _,_ ,,, 

!Effective Major Princi-
lD a 1 S tr es s , B' 1 , t s f -1 I/::) 5. ,/ :: 3 0 / _ ~· 8 () 
~ime to Failure, min. 80 /()0 70 
!Rate of Strain %/min. f.J. '? 11.? (), ''l (), 'J' 
Jspecimen Height, in. 
! 
!Specimen Diameter, in. 

~emarks: 

Soil Form 9 

~Shear 

Strength 6 Dee.Tan 6 C. tsi 

Apparent , ___, 
0-/ 

Effective ,,? /';. -;;; 

'/2 09-1-

Axial Strain, % 

Project: T()L/:!<·011/ Vil 1 ::-

Feature 

Boring No . . '/ . ..:; - ,.::;- Sample No. I 
Station q q + () O Offset <;! 

TRIAXIAL COMPRESSION TEsi/ 1 
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,~~~~~~~~~~....,....,,,....,..,,..........,,,..,,....~~~-,.~~~~~~~~~~~~~~~~~~~~~~~~~~..,. 

f U.S. STANDARD SIEVE SIZE 

I 3 IH.? IN. N0.4HO.ION0.40 N0.200 
'I 100 ~ ~ : ,_--.-.__-"i,.Ll.+--1-+--l 

! w~ BO : l --++~-4.--f-t--l 
, : I 1

1 I\ .~ I ~~-+-f-t-4-1--+--+l-~-4-f--4 
>- I I I I \ 
Q) 601-1---1+- --+- - ,_l- .~-·---1+-+---'...+-\-+---l 
5 · i I l ~ '--+i--i f--f\o+---J 
Z ' I I I I "'(f'-.. 
L:: 40 : J_ - -f-··f-4·--+H-1 --+-.+--'--i 

I I I 

" ~ >--+---+<-+--+-+-•__._,_, ·-- !-·-'---.._._ _ _, 
W : I ' v 20·1--4--+<-+--<l-I---~+- ~- t·.L___j _ _._ _ _, 

;: f:j ,___. _ _.__.._i--- _J_<-l'---+'-' !----+-+---< 

0. 1'boo 100 : 10 : 1.0 0 I 0.01 0.001 
GRAIN SIZE IN MILLIMETERS 

COBBLES I GRAVEL SANO I 'SILT OR CLAY 
I C I F c 1;1 f I 

t 
!Type of Specimen / !1~( n::: -r·1.1 n :;; ;:- n 
Classification (!L 

IPI ! . 
1---------------r----,---,-----.---. 
lSpecimen Number 1 2 3 4 

I Moisture Content, % 

13 IDry Density, pcf CJ4./ CJ"); q~: ~· <}4:!-
1~ ~1~-----------l...J-'--"-f-" ........ '-'-1'--'-'-........ -+-'-'-'-"-1 

!"2lvoid Ratio 
1HJ ! Saturation, % 
~Moisture Content 

l
! gl.:i.fter Saturation. % 

;... Saturation, % 

I~ Moisture Content 

l
' ~ iafter .Consolidation. % 
3Gi

1
void Ratio after 

~1Consolidation 

. '/ '"/?9 

!Final Moisture Content,% '!7~. '.'?;~,q /'l.,0,25.(/) 
fMinor Principal Stress, I 
l er 3, ts f !0/·/-:: 1. c /) /. ,.::. n ;:/' t; 

1
1Major Principal Stress, 

1 
_,!"') ,, 

0
./ ·.:;'OCJ 

er i, ts f I. r ~< I • / , /( .-: ~· . , 

!Effective Minor Princi-
pal StrP<:<: v' r.::f 
!Effective Major Princi
jp a 1 St res s , er 1 , t s f 
Time to Failure, min. 

1Rate of Strain, %/min. 
fspecimen Height, in. 
! 
iSpecimen Diameter, in. 

l 
!:Remarks: 

120 .?() 7() ,:(<'() 

I. 0 /. () l. 0 J. 0 

=' 14 
/.dOIJ.40 /.40 /.,i/J 

(/J 

-shear 
StrenQ:th 

Apparent 

Effective 

(/J 4'" 
<lJ (/J 

H .iJ 
~ 
C/l .. 

C"'") 

b 

6 DeQ:JTan t. C. ti::i 

91 ./0 ~ /7 

Axial Strain, % 

Pr o j e c t : ":\ () 1-/ 1\/ _ <: o /\/ 1/ I I 1· r c· P. 

Feature /) ·~ ,U /) / l<',C: 

Boring No. {) S' - .< Samnle No. 

Station q q f Q () Offset </:_ 

Date p -· / f:; ·· ,":,CJ E~ev. 3::;-.0. / 
1-----------~-~.,._~ 

TRIAXIAL COMPRESSION TEST (Q) 
Soil Form 9 



TVA 10016 (CON-1-69) 
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1'6oo 100 10 1.0 0.1 0.01 0001 
GRAIN SIZE IN MILLIMETERS 

COBBU:S I GRAVEL SANO I 'SILT OR CLAY 
ICIFCM Fl 

Type of Specimen uND1s1uP.i3E.D 

Classification CL 
~--------t 

.ILL. 3 8. 8 G 2 . 7 Z. 

PI . I 5. 2- D1 0 -

Specimen Number 1 2 I !Moisture Content, % 22.7 2- 2. :z. 
r-< j 
l~1Dry Density, pcf 98. J 9R.9 
L...; 
J~ Void Ratio o.73Z 0.7J8 

l ,Saturation, % 34-. 5 R4.0 
Moisture Content 

3 

7_2.3 

.:?B.l. 

a.721 

I& 3.1 

2P 9-fter Saturation % zr:,j 20.it- 2 t,..,.8 
.,..; . "' 1-< Saturation, to 

I IB /00.0 100.0 /!)0.0 

!~ Moisture Content 
l ~!after _Q.~msolidation % zt_,,.O 24.2. ?t~.'2. 

l2rVoid Ratio after 
c2:J ,Consolidation O.!o170.1...1,fiO.{o53 

kinal Moisture Content,% 20.0 z.4.2. 2.4-.2 

~
Minor Principa'L"'Stress, 

0-3, tsf 0.50 J. 5'0 2.00 

1Maj or Principal Stress, 
j o- L ts f J, 5' o .::i . 3 3 4 . I ci 
Fffective Minor Princi-
wal StrPc:c: U':l t-c:f o.4-0 o.'l5' o.r13 
lEffective Major Princi-
jDal Stress, 0'1, tsf J.4/o Z.IPB 3.2.tc.. 
Time to Failure, min. /0 70 00 

!Rate of Strain %/min. o. 2. 0 '? . - ·:'.l.?_ 
Specimen Height, in. .'3. JR 3.) 0. 3. 18 

Specimen Diameter, in. /, 41 J. 4 I /. 41 

!Remarks: 

S0il Form 9 

,_Shear ----r·---
Strength I> Deg _!.an b c ts i 

4 Apparent /{p.5" 0.30 o.2.6 

Effective 2. C/.B 0.SB 0 .04-

(/) 

(/) 4-1 
(1) (/) 
H µ 
µ 

Cf.) .. 
M 

H b 0 
µ 
<IS I 

•r-1 
> .-1 

~· b 

4-1 
(/) 
µ 

.. 
(1) 

H 
;::) 
CJ) 
CJ) 
(1) 

~ 
(1) 

H 
0 

i:i.. 

Axial Strain, % 

Project: J"OHNSOl'-JVlLLE 

Feature A SH Di k'. E 

Boring No. (P Samnle No. I 

Station 30-;--00 Offset cf. 
Elev. 31.o2.o - 3<.a i- ;;· 

TRIAXIAL COMPRESSION TEST (R) 
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1'6oo 100 10 1.0 o 1 0.01 0.001 
GRAIN SIZE IN MILLIMETERS 

COBSllS GRAVEL SAND SILT OR CLAY 
C F C 1;1 F 

1T pe of Specimen ufl./DISTUR.BED 

Classification CL 

tL. ,~; 
!'' 'j G 2. C.D B l,,,.. 

. •' ~ 

!PI. l G.:- .. :," D 

tspecimen Number 1 2 

4 
4-1 
Ul 
.,; 

\-
Ul 
Ul 
Q) 

H 
.,; 
Cl) 

H 
Ill 
Q) 

..c 
Cl) 

3 4 

!Moisture Content, % 2. 2.7 22 . .3 2.2..4- 2.2.1 

i3JDry Density, pcf JO/.& 10?..~i /03 . .5 /02.8 

! .~I 'd R . 
Hi:: JVoi • atio D.~i;;.~ .?.&:.?.B 0.(,, 17 o.r,,z.{J 

' 1~~~~~~~~~~~-+:...;..;;.-"--+'-;..;;...;"--f"'-"~"-t---'-~ 

j I 

~aturation, % 
I IBoisture Content 
1

1 

ef~?fter Saturation. % 

'E \saturation, % 

74.4- 95.Z. "17.2. q4_3 

24..o 23..f- 2.3.o 2.3.4-

/00.0 100.0 /0.?.0/100.0 
i CJ IM . c !~ oisture ontent 
j8,after_Consolidation %Z~.5 23.? 7..3.":.\ z-z.4. 
i 3 f?"oid Ratio after 1 I 
&l1Consolida::!..::.t=i~o~n'--~~~-:.::0~.~0~;~?.;..;..:o.~~~o~Z~-~o~.S~5~5i"+"o~.~5~7..y7 

Final Moisture Content,% 23.5 2..3.3 2.3. ·3 Z.7..4-
/M1nor Pr-incipal-Stress, 
l 0-3, tsf o.so 1.00 1. S'o 2.00 

!Major Principal Stress, 
!.u1, tsf 2.2.1 -:S.04- -;;,,c19 J.,7t;" 
JEffective Minor Princi-

t
P...9-J StrPss ui tsf IO.i,-,4- /.Oo o.'}7 J.21 
Effective Major Princi-
1pal Stress, 0'1, tsf 2.35 .. 3.o·;;; 3-4-5 J..04-

Time to Failure, min. 

fg1te of Strain, %/min. 
·Specimen Height, in. 

Specimen Diameter, in. 

fRemarks: 

Soil Form 9 

4-o 
o.Z.. 

3. 1g 

I. ,f.. I 

5o 4.o 

o.z.. r,."2.. o.? 
::u? 3.111 7, 1-X 

/,.f-/ 1.J.1 /.;/../ 

Normal Stress, CT , tsf 

Apparent 7 o SB IS.2. 0.'2.. · 

Effective z8.o 0.53 0.1 B 

Axial Strain, % 

Project: JoHNfiONV!LJ..E 

Feature A ,•: tJ r, 1 :,.· · 

Boring No. <a lsamnle No. 2. 

Station 3 o.;. c• o Offset rJ .. 
Date 8 - 2. 7- (, 9 

TRIAXIAL COMPRESSION TEST ( R) 



.. 

JOHNSONVILLE STEAM PLANT 

ASH POND DIKE 

SUMMARY OF LABORATORY TEST DATA 

BORROW SOIL CLASSES 

Class 

Symbol 

Mechanical and hydrometer analysis 
Gravel, percent 
Sand, percent 
Silt, percent 
Clay, percent 

Atterberg Limits 
Liquid limit, percent 
Plastic limit, percent 
Plasticity index, percent 
Shrinkage limit, percent 

Standard Proctor Compaction 
Optimum Moisture, percent 
Maximum Density, pcf 
Penetration Resistance, psi 

Shear strength at 2 percent above optimum 
Triaxial R: ¢, degrees 

C, tsf 

I II ---
CL CL 

0 0 
13 13 
43 35 
44 52 

40.9 42.9 
21.1 22.1 
19.8 20.8 
16. 7 16.4 

19.8 20.8 
104. 5 102.4 

360 475 

12.5 10.8 
0.53 0.50 



TVA 10016 (CON-1-69) 

I u. S. STANDARD SIEVE SIZE 
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GRAIN SIZE IN MILLIMETERS 

COBBlfS I GRAVEL SAND I SILT OR CLAY 
I C I F C IA I 

!Type of Specimen f?E1'J.1.? .. 1 • c: /J 
Classification C !_ 

G 

D10 

1Specimen Number 1 2 3 4 

!Moisture Content, % ::·>' 0 ") / .; ') /, ? • I 1 . /. 

3!Dry Density, pcf 
~. 

1~j_v_o_i_d_R_a_t_i_o ______ 4l.~J,~.,·c~/~_.....·C~1 ........:<-·~,~1~··~··;-"·-r-.:~c.....i 
~aturation, % 
I J~oisture Content 
; g~after Saturation. '% 

!~JSaturation, % 

,,..,,.; < ... r}1 ., urc ... n,) .;; 
--~~,/'.' ,_, ~I. J /(. ', ' 7r / 

l QJ jM . C i~ oisture ontent 
I(!:; ,after Consolidation % ;:.>.>') ·.,· -o··.c. 

i
i J3 rvoid Ratio after 
J'l ! Consolidation : ·· ~.· · 

!Final Moisture Content,%, .,· .. · ·o:: .• --

Fi nor 'Principal-Stress, · 
1 cr3, tsf 
jMajor Principal Stress, 
~l , ts f /' C) / '/'. /JJ . '.5?> 1 ;, '.,; 

!Effective Minor Princi-

t
p_?-1 S tr£=> q q u'i t q f f). 7? /?;~'·'. //?? /. .::/'/ 
Effective Major Princi-
/pal Stress, vl, tsf .~:~;·::; ,c.>;? .:· '/0< 
jTime to Failure, min. 

lRate of Strain %/min. 
!specimen Height, in. 

Specimen Diameter, in. 

!Remarks: f?F/·/'// o' n // ' ,,, ''./ 

\' T ./'.? ,.,/ . _,, . I•._·,' 

Soil Form 9 

.-Shear 

l 

I 
l 

Stremrth '6 De2. Tan I> C. ti::i 

Apparent 

Effective 

.. 
Q) 

~ 
fl) 

fl) 
<!) 

~ 

. )4 J 

Axial Strain, % 

Project: .)OJ..//!/C: J/.;' 

/~ ,,.../- /)(l'.'.' /)/..-': .~-/ 

Feature ,;:~1 c::';/ /J /. r- :-

Boring No. Sample No. 
Station Offset 

. /~I"« TRIAXIAL COMPRESSION TEST 1. r~, j 
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Soil Form 9 
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TRIAXIAL COMPRESSION TESI (t~ ~: . ·' 



I 
! 

\ 
' I 

l 
I 
l 
! 
i 

1 · 
I 

! 
l 
? 

I 

JU> 

. 115 

! 

I 

! 

/Dt> 

95 

l 

9C> ·s-

i 

I 
: 
I 
I 

I 
I 
! 

I 

I 

I 
' 

I 

I 

I 

I I 

1---I - -
I _!__ 

I 

I 

I 

i 

·-,___ 

' 

-

JO 

\ I \ . : I I 
I 

'f 
\ I i I l ---~- \ I I - -"<:-----r-

+ 
I 

=--~t 
\ I -1--· ··--~- . --

• . I 
\ I I 

··- --- ·~--'~- -->--

\ 

' \ 

\ \ . \ 

\ 
\ 

\ 

' \ 
I\ \· 

\ 1\ 
I/ I\ ~- \ 

/ !/ -~-~~- \~ .. 
\ >/Lv ,~- --··- --~\~ 

, __ 
-··· 

./"'/ ~ .t~ \ 

I 7 /' 
.. 
~ ~·· \\' ~:c ,::;> I /' ... ' .. 

,/ v / ,~ ;~ \.V 
I I / """ -

T I ! / // :/; ~ \' " 
I 

. I\.. 

' I I/ / / ,. 
~ 

-- .. 

:;_ trl. / if lf ..:'" 7 ,_ --~-c ,,A< .'i ii, I/ / /\ I ' 

I I f 
I I/ 

f"- >~\ LE _;_· I I 

T 
L.. I / // v / 'f'~ ,y !:'--..'· .. \ 

Cl: !As <: t1J f' I I I\ '-"'\; 

::a: ..) '/ \ ~~~ 
,_ / .. _, 

7 -·- ·-..J. 
~-I-/ I \ 
z .. I/ .e. ' 

. --- ···---. ···- - - -·--- ·-- --- --··- ·--

--
! 

15 2.0 
Moisture Content, % 

-1~ T I 
I 

I ' 
I I 1 _J __ i 

L-
-·~- -+----·--+-- ····-t--· 

-1-~-1---1-1--T- ···t~-· 1 I I ! 

I I l i 
l 1 I l iH+ --/ I 

I l 
I 

I i -- ! 
I 
I 
I 

I ! ·--.-t---·· ! 

I ' I I I 

I ! - -+-
I 

I --· 
,. ,..__ I -+-[\O 1--t-- ._J_ --\~. '.'\ i I I 

\ I 

\ f I l I I - +-' _LJ_ I\ 

\ ! 

\ I\ I 
\ -· --· ----+--- --- -

! 
I\ \ I 

I 

--~ ,....._ .. ····- ... -···- I\ ---- --·· ·-,_ 
' r,_ 

\ \ 
I\ 

Soil Gravel Sand Silt Clay Specific LL PI Optimum Maximum 
Class % % "l "/.. r.r:nd rv % % Moisture.% Densit~ocf 

f; -r: CL () 13 4 .:-;, .If 4 2. 73 4C>. '} JC/. B !CJ. B 104,5 'l 

TrcL /) / .3 '-~J F"/ 
.;; ·- z... 7.5" 42.<t 20.p, 20.P, /DZ• 4 

i 

w 
I ~ 

\ 
j 

i Plus No. 4 Suecific Gravitv. SSD I 
Pr o j e ct :Jo fl fl 5 o f./ \11 L /... t= ASH 011<e Plus No. 4 Absorption, % I 

' 

: Remarks: Feature 

ASTM Desi 
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ASTM Designation 
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MOISTURE-PENETRATION TEST 

Soil Form. 15 
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