
............. ----_ , .

t;\JenOO~Fi.••. o

0.0

28.9

23.7

le,3.

3,4

32,3

q
.. [~I)

["/1
t_J

PIP'
(PI;). (pan

0.25 I 14i.8 I', 1it1

0.44 I 112.3 I 84.8

0.18 I 149.2 I 124.8

0.22 I 144.4 1 115.8

0,20 . 1-46,8 . .120.2·

Date: 1012012008

Reviewed by: CJS'

0.1e I 151.3 I 128.8

0.48 I '19.4 I 83,5

OM I 115.3 I 82.7

0.48 I 11'7.4 I 83,0

0.46 I 121,0 I 84.-1

OA5 I 108~9 I 82.7

0,44 I 103.7 I 8M

0.00 I 80,0 I 80.0

0.41 88.~

0.38 92.0

0.369e.2

0.30 I 83.4 I 81,4

\),40 I 9Il.3 I 83.3

~ 13M I 99.3
0.29 138.4' 105:1

0.46 I 112.3 I 82.5

Arw

3.47 132;4

3,44 n.M

3.38 I 0.08 I 189,9 I H7.1

P1indP1l1

SIr",*

Ratio

Dtlll!llor

StI1tlS

R"IYiar\(a;

ASTM 04767
SdmabelContract: 06120048

BOring NQ.: 8·321
~pttt73.(j..75,5ft,

Eleva.tion; ·2.8 to -4,8
Confining Stress (psi): 80.0

3.43 ~.11 1.56.2. 1 9.0 , .,

.1 D".~ I ,,,,,.,, .HO O,'L_ 157,2 _.1 41 .5

3,38 0.09 158.6 144.5

soa O~ecripllon: FIM/ SItTY SAND (SM) - gr..y

Liql.rld Limit
F'lallik:lty Index: NP

% tlnerihi!ltNo•. ;!OO; 15.3
$pedficQravlty; 2.67

:pops9lidated Undrained Triaxial Co01pressionTest

Calvert CUffs Nt.JcleBf']:J(J'l/f?r~/ant

121]~~:~ 112,<1.3 I 0.889 I 14,98

1, O,.I.lOr ioad corret:Ulll fI:lr mtMbrtn,and 11111< eag. (If .ppll~bi.l ""~~I$,

,'/.,.RiWhICY.Ilr.l~."C<I;,~~



t
~

~
i
!

--.'_ .• --- ---+-

1'5 14.9

5-16

fP.95 0.9&·

C1I4 '. CU5 CU6,

····.·0:005 a.oo$: .

f-D_e,.p-:tlli _. -+B-:·.~~.5~:__"e""~:~!~3~5.~65.5~d.5-65:~__

Dfqmeter. in ,?&7 0t 7-,87 2.87 T
Helght.----.:in----.....--'-,.,+-...:;,.;C;C;fi""'.O;.S+::.,.".4,.+,:~......, -6-.-~---6.-2--ti----l

1; WolerC<mtent. % ' ..'27;0' .. ~6.8 2j.~ .
:p1--.;;,....--_-_--4-4+A++~++"-,;c,.:..~++..-..,.':'::±~*.-....-....-..._l

EPry Density, pcf~1~§496.94 9tk<
.S6turotion. % '.:@~~~ 99.8 8a:.,~ .

'- Water Content,% .·.·~!N,4' 49,4 26.0
.] .Dry Density. pd ,.L' ~15,04 99.1 "1 ()8.f

(J)

$dtUr'QtlOrl*. % 1DO.D lOO.O . iOO,Q
~1-'--.;;,............;----- ......~+---,,~.-...--,f_'-"''''''''''''''''-H'''''',;-'-,;,''''''-'+---_l't Void Ratio 0,729 o.e1~Q.532

ro 64.60.98 •.·57:99
l-'-L..--'.-... ----------..........,.--'-1f--~

20. 40. 10;<
r~~~--'----------"O;;';'.;.,-.~b+,.....,...·

4'1.06 49.27

R~morf<s:Systcirn{»t50,;,,84.5··ml_l'l. Triaxial. Rev 1.r;f;fS.3t$.;--'-- -=- .--''--_~ '''''''-........----....J
Phose ¢ofculatfoo8> based on stort and and of, test
* Saturation is set to 100% for phose calculations.

•g[QJ~Pb P9J¥~rt(;;Jiffs N!JcJ~or

.Lp4~~M~to'vetrC6unty, MD
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: 1

I . I !
..,----~_ .. ~_~~- .. L __ - __

I I I
I I ,

I I 1
I . ! I: : :

·~~-~:-1-:---~'-t--;...'---~·~---__.
I.
I'
I'

I

'.. I.. ~-t--_--_L _
J !

. "

I
I i

I I .1

.. ~ - .. - "-'1"-;';--'~_"" --+-
I ,I!
~. J i
I' I I
I I I
I . I I

~----~-"----r"~---·----~I . I. I
I' . 1 I.

; f !
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM 04767

'SOi' 't,~:~"· ,,:, "f"':"" """" J> ' L" ,,'"

I
0' = 0.236 psi': ,/" :

. r{J' = 34.6 : !,/:
I J.r J

ton r/J' = 0.69 I : ,/ ,
t :/ I

100 -t - - ~ - - - - - - - - i"" - .... -.. - .. - ....+........ -----~../-i·""" ... - .. - -.., - ~ .... - .. - - .. - .. -"-
I ,/ ., .1
I I': ,/: :

.. : ,/ : :
i' ,I
I I'

1 I

t ! ~
.' 'r__-~C_~ .. - - .......... -; - - - - - _ ... - - .... ~ - ..... -- _. - - ....

: ~! i

!~\! i

120

RiB;;' .Rt#J~~tN6.~$~;6880
~*p~~,~> ,.nYta±o*fb,h9++.·.·.+N+~.--:+E3-""':3+2+8+----------+-+--:-'":----....------_"'O""-~

?9fl'lpr~T¥P~: •.JW~

Wed. 15-NOV~2006 14:14:00
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CONSOUOATED>HNDRAJNEO TRIAXIA,LTESTbyASTM D4767
150' 'I I f ·Co I ! I Iff t t ttl I i I ~,t" It' f I I I I • I ! I t. (I t I I I , ! I

j Max. Shear i f
~ ~_= 23.3 ps;"- ~

~ 1> = 13.4 I i-

1001!t~"~-~_0~4 ;--- -- --- --- -L---- -----L--- ------- -~-- --- -----1-- ---------J
; j: -~ -, - ~

1, i,' , J--.--! : fr
~ _---J I ~

50 -j- ------------i - - - -- --- - -- -:- -.- -., - ~ .' -
~ __ -- j --~; ,~------- i-----------i------- -- t

- ! I:~{i,tl\,: \ : \ ~!)( f \: \ ~ \ t-
O 1~1' ,+~_.r_r,.~,l '-I ""'. fT ,,.-,.-+

o 50 100 150 200 250 300
p, psi

~
.~. ~

I f
'1 1

1 I
I I
I I

.. ~ ,
I •
I I

6.05 6 6.2

27.0 .. 26.8 23.2

94.64 96.94 98.

95.2 99.8 88.8

Void Ratio 0.755 0.713 0.695

"0 Water Content, %
:pl---~~-------t---~-t_--~+__'~--_t_---_i

E Dry Density, pet

Saturation. %

Height, in

i Sy~bol
~---ISample No.

I Test No.

Depth

Diameter, in

I ~ Water Content. % 27.4 25.4 20.0
: ol-----------t-----t_---+-~--;_---_i

_ __~ L ____ .~ ...0_1)'...::._'·_D_en_s_ity..:-,..:..p_Q_f_~~-f--.,.-9-6-.0_4_t__9-9-.-'-t_,..1 o_8_._4--11--__---1

1 I Saturation., % 100.0100.0 100.0
I i ~ I----------~-f--,,.,...,,.,*-_t_~--_t_~--+_---_i
:: ..2 Void R"(Itlo 0.532

• I I l:8 I-"""'-"'--"'--........--------f-~- ......+_...,..;.----_t_---+_---_i
-{-----i------r----- a()~k Press;,ps! 50.98 51.99

+--+-----t---
: :: V~r~Sff' C~h*.. Stt~.ss,.> psi .. 40. •70.
I 1 :

.:. ~·t.,.~ J~~--- -~ -:.. -S."'io'. ",: ",:"':'-.+ .-+..... ·.~~~r~r.sg~&~~~j:41.6649.27
•...... : I '${t9!~9~f9Hqt~(~ 1$ 14.9

L 1 .':~~~t~RiH~~?;}~in .o.oos O.{)05

1i~timimB~~~~~.·.· ·.l3~Valt.i~ ..•... . . . : ().~~ 0.95
(M~~ur~dSp~tihc(j~itY 2;..&~r ~\M

LiqUId Limit ?g fa
Plastic limit :<4J41

14-0 I, 1-

li j 1 [ r
Ii:

120 .-----t-----~------~-----
1 I I
1 1 I
) . ,
J • ~

106 ~------L---- I
I '_-t:;:t-_~

I
I
I

.~
a..

Remarks: ..$ystemO ":.,. t$Q .'= 84S mini r rioltiolRevl)).6.318
Phasecoi~ulations bosed~n start and end of test.

Thu. 16-NOV-2006 14:10:49
It Saturation is set to 1007. for phase calculations.



i
t·
f
I:

. t.·

o,.
I

. !

10 15
VERTiCAL STRAIN, %
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l
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I

____ -l_-_--J- _
I t __--1=r--'--~

15°1
~

J
I

.~.
I·

'iff .
0. 100
vi
Ulw·

~
0:

~
~
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•• GONSOIJOAT~O.t;JNI)RAINEDrRtA)<IAUTgSl"f;)y· ASTM D4767

I

o

I,
I I
I I
I t
I I
I t
I f.
I I- 50 ---t-"~,---f---"---'lr---,-.'----il-"'-r---il--;---+-

5 10 15 20
VERTICAL SlRA1N, %

"iii
0.

W
Q:::
::::>
(i)
If)
lLl
fr::
0-
(f)
(J}
W
0 0
i'J

50

..
250 300

p',psi

~pri~9:N9.; fh3g~ $ompr~}_Xp~:.ty~~ :,:.:.:: :::
pes¢apti9~;M?I~t; qAt~·9r~()t~qflW ~ilf(pH);~i-~~~~rfu9

Remarks:Systerli .QtJ$d'" .a4.Srnlii~·triq~tl1IR~y1~~.~;~i:

Wed, 15-NOV-2006 14:14:09
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CONSOUDATEOtJNORAfNEDTHfAXIAt.. TtST by ASTM D4767
150~ ! I I , ! I "1 ! ' ,., , I ! , • I !...L..L...L...L..i._l...1.......J..J~. ,. ! I I I !" ; I '-4' ,, I ! l

~ [,.. Mox..sheQr~ :: i r
i ~ 10.2 ps~ I I ti¢' ~ 20.0 i; _-t

100 t: _~o_n_~~~~~3_6-i;::I~_'_. __ ._- - -- -. _1_ ._-- ---. - l_ --- ---- -... J_ ----- -_._- -j~-~ .-:. ~ ~- --t
: ; : --: t·

,,---- I ~
.Vj ....-~ I i-
0. __ I ~

(j ! I I --, I l-
f I ,- J J i-

i I ....- .... i I ~ ~
~ i - i : ~ I-

50 - - . - - - . - - - - - t-. -----.~ ~-f~ ~-~:-~------1· --------. --t------...'---r-· - . - - - - - . - - -t
! J J I J i-

. ----f/ ;: I ~uO I t-

-- -? f '\ : ,~
I { .: ' I I r

o. } I • ---r-r-r---r ; t i r I .. I j ~ i ..,....--rr·t-·l , -r-r
o 50 1OOi50 200 250 300

p'. psi

sieve

WClter Content. % 35.1 36.5

F'gji~t~; ~ 6.06

O~Qq~6.

Height, in 6.07 5.9

SqtIJrQtion. 7a 92.6 93.1

·Diameter, in 2.87 2.87

·V6ld R~tio 1.05 1.09

•Dry. Qensi'iy. pef 84.52 83.09

Test No. CU18 CUi9

. Depth 68-70 68-70

f-!S.....;Y~m~b_ol_·..........,...-'__~__+ __Q)._'~+---_6 ~J-_ ....
Sample No. S-17 s~17

,
I
I
I
I I I

_----~-----4--- L _
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.. _

I I
I I
1

140

120

100
'iii
0.

u}
(J) 80w
g:
In

a::
0 60
~
~
·0

40

·..1.'
expre$$ .
•~",~Cor

Phose calculations bosedon start a~def)d oTtest
Wed, 15-NOV-2006 18:17:22 ..* Saturation is set to 100% for phase calculations.
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C()NSOLIOATEDlJNDRA1N~D .•'TRI~XfAfpll;$Tby:~STM D4767
150 -I : ~ I t I .! , I .,' t' I I ," " , '. I , ! I " I , I • t' "' , ......J......L.J.... _J~ "I' ,;",.'. ".1 ! .-1. , .'. ! I I. ')'YL~i ,------....:''-, . I. .. .... . .. ,........-~

~
~ .

MOX' Shear jl : : :.' ... : • ~
~ I I !. I . t

,. - 132 . I I ' I! u - • pSI , I ' . I...
I I I ' I

r/J = 10.41 : 1 :.. '. •

.: . ." • 1: -, ~ : ! . : .

J tan ¢ _= 0., 8 I ; : i ; .

100 t -----------T------- --- ---t---. -----., .. -T" --- ---.. N" - ~ - - - -'- -" - - ••••• - r-_..:. .. -.. ---., --

j
: :: '
, i II I I _Jl, ,
, I
f 1 ! . __ 't'"

Ii. 'f .t-- ~
-.i ~ ) ~ 1 t

ot~, \ ,,J:(,,,-J.,, '\.l on-n, ,.1, , .,.
o 50 100 150 200 250 300

p, psi

.1·

'-~:.--...-·-t':
':. .

.....

.... ....

Void Rotio I' t.05 1.051 .:..;. .' •.

Symbol .--i... Q) t:,.

Sample j\Jo, ! $-17 $--: 17

Depth .. . . I 68"':7068-70
_.. Di~m~~~--i~-·-·------·--12.8i 2:87

Height, in ! 6.07 5.9

L.. WciterCohtent.% .• '38.5 33.6 .. .. ..•.•.
o
~ :pry D~nsity. pcfOO;a6 89:77·' ••

: ·Satl.lrqtion., % 160,0 ~.I··'·f09.(J '.' .: •...
~ Void Ratio Un • 0.933 ·.1.

~ .f---';_........,....,..,--........--,....,..,f--~ ................+-----..................+-.....,.,..,.,...;..++----;
.Bock Press., pSI 115. 87.133.'

15 Water Content; % 35.1 3Eh5
:;:Jt---.........,...,.;..-----~~~4-,....,..,...,....+~ .......-+.,.."..."'""7t"'"'"+~-___'_i:.s Dry Density. pef 84:52.83,09 ....•.•. • .1

Saturation, % 9,:;!!.~ 93,1 •. ••

Ver, Eff. Con:;;. StfuS$.. psi 25- 100. .•••...

SfleQ(Strength. psi, 21.3& 37,82
....

Strain at Failure. % 11,2 6.06

40 •Measured$pecific Gf:.qvity 2.76 .2, !~ ..1. . I.'

.liquId limit .~l---....:5::1~·I.;i..j·~i:;;;;;.:.;.~I)""""':"~~~+.i....,.,..~-"-+I:
Plastic limit . 1$ ) .... .:'....

o

14°r-i '
I
~ I 1120..,. .1- ~-- -L _'_l_

I I I
, I ,

I I I

I.: : : I

100- ......---~------:------~----- f-
I I '
I I '
I I I

'. .1 , ,

~ 80.,.,. I· I 1

~ 60- ~~rN-~~L--T~~~T-~~~:
~ ~ I , Is: ' I , I
W ',I
'C) I I

40- -l __-h__ L ~------
....,rr: ~ ,

I I I
I I I
I , ,

I.. I' I.20,-/. -'-"1--- -- -r-----r-----
I , I

!j I I I

/.. I I 'o-+-~r_"'"'-+-...__.r_-_r__+-_r__f_

1'0 :;.10 I io
VERilCN.. STRAIN, ~

Thu. 16~NOV':'2006 14;15-:26 Bhosecalculotioml based On stdrtanct. Elh(fte:sL/t
i

..•.

• S-oturation is set to 100% for phase calculations,
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i t
.~ I I i ~.

1 : · : : It-t • I j .I

i
I t i f

'in: t' I l

a. 100 -----1-----~------r-----t-----

~ j i : ; : l
~ ~ .: ~

~ : I ;: . i ~
50 i - - - - - +-i---~----- :'" -----7- - - - - T

j :'r-~ t
J ' 'I ii ' :' ~
~ ~

o-+-~r--+-..------T--.--r-.---,Ir--'"__T·

-lV 0 10 20 30 40
V£RTlCAL STRAIN. %

403010 20
VERTICAL STRAIN, %

CONSOLIDATEDONORAIMt:OLTRIAXIAL Tt:ST ··b}t ASTM D4767

! I

o

1
I I ! ~
~ ; ~
- - -:- ~- -- - -~ - - - -- t -- -.- --t-

t I I t
I It:
I I I ~.

, I I l-
I I : t

: l-
t : : t--.
} ! f '-

-- - -i-- - - --'- -- -- - ;----- - -t.-
:' ~

f
f

-50 -+--..---+--..,.----,--T"'"-+-~r--;;___r--+!-

-10

300

c' ·i::iTO.2psi

¢' :;'20.0

150 -r-'---L..L4-...L"-I-I.,--L-........pJ...........-'--'-L...l.-'-+-L.l-~ ........c..J..-L-Ll.~~ ........L.l--.J-.l....J'-"--'-y-'--'-L-L---'--'-.l..J-I..-fl~..:-1-1.....1-1-1.--'--'-1,-['
I J

Max. Snear : : L
I I
I· I
, I
J I
I I ~

torl+~ = {).36 I... : : : : _ ./
~~- --_.---1- -- ---- -- 1· -, ~ ~ __ .J ~.:::-:._- - --_ ----

I I I I - II I I .I _ J
I I I I _ I
1 I I J _ I

I I I -' II I J..-- I I
I r 1..-- I I
I I , I I
I I .,....... I I

I I ..-- - I ' I
I j i I I
I': ~- ., I I

- - - - - -- '" - - '" -. - - - - ... - - - - - - - ..~ -.- - - - ....":.-.- -,- ". - - - - - - - - - - + - - _. - -- - - - - - -r -. - - ......- - - ....- ... -
I ·..--of I I r
I I. iI,
I ,. I I ,
I I I

~.... : t, ,." .
. , ..

'..",
I
I
I·

100

.~

a.

a

50

Wed, 15-NOV-2006 18:17:30



1

I
~
I 'qj

Cl.

I a-

I

150 -+...L-L.-L--.L.L....1......L--'-'L...L...L-L.l•..-l.-L1 -'-'---"'-..1..' I I , , , , ! ! f , I ) ) ! J , , , • ' I . , , LJ. ...L.L ~_~J_.L-I..J.--'-~

---------"...., I : I / : ~
Max. Shear I : I : /' ~: ~

c' = 13.~: ~ ./'-: r
¢' = 29.~ 1 ./ ~ /j ~ : I
ton ¢' = 0.56 ! I 1./"; :

" -- j : t ..., : I

1Ov l' -----------..T------- ----~:--------~-;.:f'?'- -.. ---- -- -....:,. ---- .. ---.. -- -.. r.. ---.. -..-----
, './ I ' I
If.... J ; J
! ! / t J i..
: I :: [

w -- ---- -----+i~~ ---r- -- ------i- --- \---1-------- --i-- --- -------t
~, /; if \: i \ i f

O~, J. .1, iii l-+-. "lilli-Ai., .. , 'I ~
o 50 100 .150200.. 250 300

Symbol

"

Test No.

Void Rotlo 1.03 .

Height in

B-Value

strain at Failure,%, 2 ..3

Somple Ni?

•Stra-ihRate.%/min

I-D_e.....p_th__- -!-~¥+++W+.+.:~..2

Diameter, in

"0 WaterContent.%
. ~ Dry Density, pet

SCiturotion,%

~§t!nQN,'(nB,i.4~Q .•.•...•. ..... .:".

:$~tl1~tetYJ;ie:t4~e .. .• . . .............) .•••• \<.

•D~~SripV?ri: ·M~1~Ky~Qi:~g~9~ayi$h.·broYfr).~~pd*~r9t.i~:~i~~(q
R~mdrk$:Sy§tetn~~~~q#.J 8 rnl~.· triaxio(Be;"J;~.~~~j~E·

.20

i,
I
I
I I I

-----~--_--4------L--- __I , ,
I I I
f l i
I . ~ f
If!

- - - -- ~- - - _.. -i-- - --'- ~'- -'-'--
I , I
t I !
I I I
I I I
I I t

~--- .. +-----.------I------
f I I
I I ,
I I I
, , I

I I t
~~~ __ J- __ ---I_ .. ----~-----

I I I
I I f

I ,

j I
I I

I,------r-----
I
t
I

,Pi'oj~~b .Colvert CliffS. Nt/dear

p', psi

Fr?J(}cf No.; GTX-6889 . '.' ....•....• )

PhOse cofculiHrons bO$~d' oflstort and end of test.'
Wed, 15~NOV ..20b6 17:+2:55

• Saturation is set to 100% for phase calcufations.
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CONSOLIDATED UNDRAINED TRfAXIAlTEST by ASTM D4767
15,0 ~Jf-...l.:..J'L.-L.'...1'...J'L.-L.'...l'-l..'..1-'....LJ..'...1.'-..1...'.1.'..J'~!...1'....,L..il--l!,f-l-'..J'....,L'.i1...J'LL'-"'---'--'.1.'--L.I..'..1'-..1...'.1.'...I'....L.'..I.'-"L.-L.'-+I-'LLI....l1....,L!...I.•....,L,....1'-....1'• ..1.'.....L.LJ'....,L'J'-'--'.L....l'-L--'--1I.-

-f Max. Shear ~
-j c "" 21 .3 psi t
~ rp == 15.4 .. I t
1 ~ I I ~1 tan ¢' = 0.28 i ; : ' : f
1 - - I ' J l J ~ r

100 -;-------------l-- - ------- -- .!.----- - - --- -.- .... -- - ---~ J. ------ ----- to· -----,;::---.::-:::-1-
~ , ; ii, - L

~
.. : ' . , ~-- t

t -- I :

• I ---, tt I J..- I
: 1 ; --:" - ~ I ~

1~ : ; u:-- T----: r;, . ---- , "'-. ,
-t I I __ - ~ I ""-,SOl-- -- -----l------~---:;;-~-: --I -1- --- -- ---:-.-------\ ------ ----r
L---~ I: : ! \ ~~r- L' ;\!, \
-l ,I: ~' (f/ : \'.
~. ! : / I i t-

O---t--r-r-r. rr----r-r,.......·". .....--f!--,--~---rt-r"......,ii' -f'~T ~,,' , , --.---.--t-·
o 50 100 150 200 250 300

350 -f---'--1'---'--t---'----+-....l.--f-

. r-----;
I

i
I
I
I
I
I
I.
I

1.03

5.78

CUll

6_._--+- ~+_..~
5-29

128.5

·2.B6

35.5

80.59

90.2

35~6

84.62

100.0

0.933

. Voi(jRotio 0.859

Height, in 5.9

Test No. CU16

p, psi

"0 Water Content. % 32.6
:;:;; I-~-~-~-----+----_t~---t_---+_--.--j
E Dry Oensity, pef 87.99

Soturation, % 99.5
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Consolidated Drained Direct Shear (ASTM D3080)

Nominal Shear Stress vs. Effective Normal Stress
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