
Consolidated Drained Direct Shear Test

Project: Calvert Cliffs Nuclear Power Plant

Location: Calvert County, MD

ASTMD3080
Schnabel Contract: 0612004$
... Boring No.: B.307.

Depth; 178.5-.180;4ft.
Eff$ctiveNormal Stre9S (psi): 40.0

Date: 1012012006

Elev; ·59,2 to -Q1.1
~llyiewlil1 by: CJS

Specimen Condltlol1S
Initi.1 !Consolidal.id

Dlametef (ui) '2.5.0 2.50
Helgllt(llI) Q.~7S . . O.g~

Are. lilt) 4.91 4091
Volu~ 'I.;') 4.8 4.7
WAIght(ltls) O.3.:? 0..33
...... (pcf) 114.9 '120.7

~..__. "·~·!O··~.8f?9-··-··- --·--·~o~i.g--VQldRaUQ .ow

I
·.HooZCInlal V"ruea! SIY••( Nqm~1

Re"ding .Di5pjaCAlil..rn:·Ci~PI&a!_/ Force ShearS_
'~o, L (in.) ... (iii,) (Ibs) (pSi)

1 I 0.005 .0.0002 38.9 7:9
2 ! 0,011 . O;OOd4 61.2 12.5

t-....·~·..·-r-..i)~o'T67 MOO$ 8l>4ie;.
<I 0.021: 0,:000.8 9.6.6 19.7
11 ;);027:: 0;0006 110.6 22,5
6 0.032" O:Oooll: 121,1 +'4,8

.:.' '7 .... " ri.oii> ..Moo2 130.9 2.6,7
. : 8 1/.042' ':0;0000138.1 i8'Y~-
~~ .O;~.B;<),llOO3;" ·..·......;:4'1:6-·_· _.,~

..........i~;.L..;. \.' O:OS3~O,~OO7 144.5 29:4
'. :::....,:(... .... . . .. 0;074 :":';([;00·12" 152..1 31:0:

12 '.' ... 0;100 'O;oIWI:.·\ . 153,331:2 '.,
~l:3:' ':::"1 ,0:122'. "4;rio;~'rr-'-t~"~~~:~;:=~i~f2=

. 14'· "::':'):: .O:.14B· .n.l\OlO. 155.:7 3-1.7
.=....15 10:174: .- =~:.a.OO05154.1 '. alA
"<,i':; 0;1% ... 0;0000' isis . 30.9.........-..-..~ .. .,...- ~- . .. '.. . .

11' . 0;221 ···:··O,QQ04· ...:~ -22];....._
:·oiL·::··... ::.,: ..Y.: 0;Q011 14<1,.3 ....I-_.~~J:.~.........

14~";, 2$:2
142.4 . 29.0

. 143.2 29.2.

, '.

Snear Testlna Condltiotls'
E"$C\Ive Normal Stre's (0$1); . 40.0

CQn50Ild.~on Sire•• (DOl <1M
t..<mln.): 0.1

Ral, of Di~ol. linJmin\ 0.00313

Soij Descnplion: Fine to medium eLAYEY SAND (SC)., eMtsins
sMll fragm~nt$' gr'.lIm gra)l

Specimen Type: T'utJ& Sample'

Remaoo:

Nomiill\l Sbr,ar Str~" VII. Iloril:ontal Displacement

Ver.irllIDi.ptlWe'ment VI. H()rii~nt~J,*liPJa~1ll4l:llt
. ·~°rlulnultl.ll'Pl~ellmit(il\,)

!"iqwd !..itnit
Plasticity Index:

% fin",r 1M!. NQ, 200:
SpecifIC Gralvty:

h'l\ial M9Is1W'!l,%:
Final Moisture, 'Ie:

41
16

37.7
2.67
30.5
3.';';;1

0.00 o.os 0.10 0.35 O.4l.l (1.45 (HO



Vertical Dlsplaccmci\t l'J. HQrLr.untal Dlsplaccmcllt
HArtz.Dtlll DlJplaeemenl (ID.)

0.00 O.Q~ 0.10 O•.J~ 0.20 O.Z~ 0.3ll O.)~ O.·\<I 0,45 0.50

Hotb:oDtaI nlJplac'ImQt (lit.)

i

I
.\

!

i

0,50

41
16

37.7
2.67
29.3
n.!]

0,45

Dilte: 1012012006

EI6V: ·59.2 ·to -61.1
Rli!vlr;,wed by: CJS

0.40

Li4~1iQ 1.1rnJt:
Plasticity Ind....x.:

% finer rhllt NQ, 200:
Specific Gralvty:

Initial Mo/stur!.', %:
Fln!)1 Moisture, %:

0.350300.10 (US

Rlillnarks:

ASTM 03080
SchnabelCol'\tract 06120048

..., Borin:gNo,~' B~3d7"

Depth: 178. 5-t80.4 ft
Eff&ctive Normal 5Ir8$$ (psi): 80.0

Nominal Shear Sttus 'VJ. horizontal l)isjllllA:e.ment

SOli DeSCription: Fin", to l1K!!1/Um CLAYEfY SANO (sq, COlIJaln.~

s~/frll",nlfWI$• greM·way

Spt'tClmen T\IPIl: Tube Sample

0.10O,OJ0.00

';. , .
Cal~~Gouniy, MO

....

ProJ6Qt; CI!II;ert CJlff~ Nu';l~fV Po.weT. Plant

. Consolidated Drained Direct Shear Test

. .

rn~~",,*~~~·: h,"""~,..".,,....j':::":

";';-',;.;'::.::y

' ..

1 • Positive verticalljl~plilQlll\eOl rtip,...enl' compnl$$lon.



CQosolidated Drained Direct Shear Test

............... "':.':".. ::.:.'.: :... '.:':

Project: CalV9rl Cliffs Nuclear PowerPlant

Location: Calvert County, MO

ASTM0:3080
Schnabel Contra~; 06120048

Boring No;; .8·307
Del'Hh: 178;fS.,1iJOA ft

Effective Normal Stress (psi): 160.0

Date: 1012012006

Elev: ..592 to w61.1
Re"iewe<! ~Y' CjS

I' Sfl'ltIMenCOndill6ns
. lnIliIIl:: Coru;olldiited

.t:l!!lin~tllf(ln) 21il1Z.SO .'.
H"lghl{ln) ·.. ·{j.1l73 0.93
Are~(;;") 4:{l1' 4.91
vi:li~liri'y 14:84:0
~{I~Lh="Q~32~ :O.~2.
p,..,(l!d11l5.0 .\23,2
Pd;"(pcf) . ";1 liZ.!;
Void Rlltio a.Ill!····:O.B(i':.
S;;tura~Qf):~92 '100

ConlOlldatioo S\rll.. 1M!

flete 01 bi"i>I. nn./mln

Itlon$
160.0
160.0
0.5, .

0.0031

SoU O&$criptlon: Firle to m&dIum CLAYEY SAND (SCi, oontalns
~elrm,gme/lt$ -gt'"n gray

Spaclmen Type: J:'ubtlSarnple

Remarks:

Nominal Shear Stress vs. IIQrlwntal.DIspl.acement

Liquid Ljmlt 41
PI,l'ticlty In!.1llK: 16

% fin!'lr lhat No.. 200: 37,7
S.Pecific;; GraMy: 2,87

Inlli'li MQi~tIJrEl. %.: 30.15
Finel M(li$lure. %; 33,2

0.500.4500400.15().300.200.15

Vr,rtkal [)ispla~mlmtVS. n<Ir!z<)IItll! Displ~(;eDimt
H~mallll~pIJw'leJlt.(lu.)

0.100.05·

,P.Hl
'it-9.9~

:;.<;'-,0_06 ~..."..~

'~ •. :_(l.04

11~~ E-+t....;A;iC:;f;;:-oo....

5'M~
11 0-04

. ~ 0,06
.' ·~O:QR

0.10
O.O\>

HO<izonlai VlliticaJ·::;I1!l;lf.. N9mirJal:

Displaeemertl :P!~p.lftq~m.ot . For".··· $li"'r.$'\r~~'

(in:) . ..(in,) (!lis) . (psi.) .

' .....

'1 .......

Roadlng.
NO,

19 .. ~:;'7~. 0.!l2.66.·· 5~5~:.;L .~...,~~;..~,;:,.._...
2.0' . 'Q;29iS i:: ..·· ':0;02'16 542';5 . 1'10.5

..··.........21 "0322" ""Ji:oi&- ...·,53!;O .. loH

:::'2:2::: ·..../0.3.4.9 ·:::0..02ll6 '531:.6::':::::' . "1.08:3:
106.6

~;:;~~:·2~"·~;:·~"·;:;·:·~~f!:·;"·:·· .'
.::.

1· P~lliv",vl!l1l~.~<iI3Pl;j~rUt!lit'''PFilI$lIO~·cornpr.ssIOf!.

2 0.1111' 0..0.009 :168:2" 3Ii.~

:: 1-_~"::,3_"-..,.+-=O;;:;():.:.16::"",,-+"._·":O';;;OO~';';'la;...-" +_~·,:iO.:;7.:.;;r';...-"""~· """~~!''';,,,:---:42.:.;.:;;.3;",:··;";,,,.j
":4 .: '0;021 0.0027 238.6 "~6:i>'"

.~~: .~:::~ . ! ·~:t~·r~::i;t~·~,
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Consolidated Dramed Direct Shear (ASTM D3080)

Nominal Shear Stress VS. Effective NorIlla! Stress
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Calvert Cliffs Nuclear Power Plant
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Consolidated Drained Direct Shear Test

Project C/a·verfCliff:;; Nuclear Power Plant

LQ<;<ItlQn; Caillert County, MD

ASTM D3080
Schnabel OJntract 06.120048

Boring No.: 8-313
O.epU"i:~3,5-.94,7ft

EffecUve Normal S~res$ (psi.): 7.0.0

Oat~: 111.912006

Elev: -42.8 to -44..0·ft
RavjeWM by: CJS

49
24
na

2.1'39
34Jj
44,8

qqUi<l~ifl\it:

p!a-~!k;jiv In.d!>Xc
% finer tMtNo. 200:

Spl;lcifll;..·G,aiY\y:
Initial MQili.t\lre, %;
Final MOi$lure. %;Ran1arkS:

Nominal Shear Stress VI. RilrlzontallJisplacement

So~ Description: Sandy LEAN CLAY(CL} ron/alns shells .. gray

Specimen l'yjl<l: Tub9 sampl/l

SheatTesllng CoMllions

GO.O

EffBc'JveNormal S1Teso (osi): 20.0
-:::ConSoJldatiOn SIr~$IDSl1 20.0

. to. rrn",,~ 0.1

VOium.e(lrfl 4,e 4.7-~

Sp&clm~n .Conditi9n5
:'. lnibal'Co~$oHd':tM :
.... Ollm_lln) ..2,502:sii='='

....igl!l{in} 1),914 .6:'97= .

'.

..... c.:.. :.: 0,50

Vertic.at Di'l:'bl<;:e:"'e!'-t."$.•.• ~I(l:i'lJ;9'ltl\.I)i .•pla"ejn"~1
. ·J:J;~i#o~iallliip!.ce!l('li~ (In.)

0.10

~ 50.0

5 400
-l:

:.HO'l>:tlntllJ V"r1l""J Shear Nominal
Rsadln9'Displ";ament N,pla.:emelll FQ'~Q SMa.' SIfeU
. No, . .. (In,) ..... (0;,) (ltls) (p$i)

.............. " ...

N01~; 1· ~PO$!ti~,,~@;·~~,.ai~l»~go!"!'lIlrep,~~.Of\t$:eoi:rlIl'.es~on.

0;006 ·a.O.002· I 2U 6.1
.. Q;()lt· . . v.oOo.i· .:.. . ~:e 9.9

3· 0.0.16: .•. ':0:0003 6,1-4 '-"""1~
-:-.-4-'·c··_·· 0:02t.: .. a:0002'" 79.3 . 16.1 ..._.":'_._........- _""",''':''.'''~.- """". . ... . . . . ... .

'5,0;02:7 ..', '·:·;0.0003 .. Q3:2 ....,...... 1M ._
::.t;-<. 'O~oj2"'::' :::0:00.111 ·103.5·" ".1

~~ O:il3t :,.:;.,o.OG11t:,:: 107,9' . .22'0:

.._ _ e9.~~..........q,c)43 ·..:..•:..•~~.·.·ooo··.o...~.·.9•...:.:.:c .. ,,,'107,1 21-6
~,.>o 'l:O~i 2hi



.. ,. ".;;.;;:;:;

V~rtltll11l18placemenj Va. Bof.i~llntal Dfsplllcement
Harlz.llt", I)1.plaeement (in.)

...:"

Q.OO 0.05 0.10 0.15 0.20 O.2~ 0..30 0.35 0040 (lAS 0.50

nil
2.61.1
38.2
43,1

EJev: -42.8 to -44.0 (I
Roviewed by: CJS

Date.: 11/9/2006

liquid limit:
Plasti~!ly J.fldil~.:

% finer thaI No. 200;
Specific Graivty:

Inlnal Moisture. "Io~

Final Mois~J!e, %:

ASTMD3080
Schnabel Contract 06120048

Boring NQ.; l3~313

Depth: 93.5-94. 7ft
Effective. Normal SIf(lSS (psi): 40.0

Nominal SheAt Stre,; VS. H~rizqntal DisplllcuntJIt

Spec~llen Type: Tube Samp/ll

Soli O,"l;rJptlon; Sently LEAN CJ.)l Y(eL) conf8ins sh9J1s • gr/lY

811•..01' D~P1. (I.,Jmm 0.004.17

.!'. > .' . J I --..__...... ~.Itl- -=~-=~+I·~~==t=:+==·r:::~-=I=~·=~L·-.._~:····:::::~:~Jt=~-=+~~~~·~
O~O l ,..,..• M __ __..I. """'-4-.-0 _..lo-_._"--~_.....J..................,~.i.""- I ••••••i.. j .._.oI.._~ .......J..........Jw."'~,•.••••J., I.._.L.. ...:..~ ~_ ,.w- I~ ,i. ••••• I.,._ M .._._ .,._ _Ht..~•.." j •••••••••1•• " ..

0-00 ().O~ O.tO O.,~ 0.+0· .. 0.25 0.;0 Q.35 0.40 0.<15 0.'0

1J'lliizoatol Dbpf...tm,,,c (I~.)

P~9ject: C~lv&rtCliffs Nuclesr Powf}rPlant

l,o~\iQr.;:CEl!:vefl~CaJ:iritY.MD .

a;:::\,:f¢.oh$ofidat.ed Drained Direct Shear Test

ReadinQ

NQ...



Consolidated Drained Direct Shear Test

Project Calvert Cliffs NUcl&arPOWfif PJfmt

Location; Calvert County, MO

ASTM D3080
Schn~beJ Contract: 06120048

Boring No.: 8...J13
Depth: 93: 5-94.7ft.

Effec(ive Normal StreSS (psi); 80.0

Date: 111912006

Elev: ·42.8 lo··44,Olt.
Reviewed by. CJS

Specjmt!in·Condlll.ons
IiiIUlil .... ... COI1s0ii<liiied

t:::':"~-::-:-j~:so . . V,1l1

0.9..76· . . 0.93
t---"""''7'"--j-.,.,'""4·;~~ .!IJll

~tfecti'!.--!$'.~~~lrOU(J)5I\: 60.0
r---£9.n~oIldation St'''"~i ...._.~,g ..=.,

!o.(mln.): 0.1
Rat. of DispL (in.lmin 0.00417

Soil Description: Sanr;1yLEAN CL,AY(CL,) conl~inli lihl,lll· r;ray

SpeGimf;>n Typ"; TulwSarnpl1,l

Rema.rl\S;

Liquid Umi!:
PIa."iGity IrV:l",X;

% fll1erlhat N.o. 200:
$p<i'Citlc Gralvty:

InitiafMoistiJr·e, %:
Final MOiSture, %:

49
24
na

269
35.3
39.3

<I .... ::

fle2ql~g

No.
1
2

.3
4

5
: ".: 6

...~

Saturation,-', 84 100
.................

HoriZlJolaI Vertical 811M! NOminal

Dlsp~~.'J1l!nt OlSp1a<:Mient· FortI! Sh.arSlres~

. (in..) (in.) .... (1b8) (!>I'i)

o.ci~ . 0.0.027 . ···169.3 34'~

0:027 O~0034 .,. i"2.2 39.t
0;032: '. Oll040 "211,6·" 43.1::

'0.0046 n6A ::.:-::. 46:t:

0.05 0.10 O.IS·. 0.20 . 0:25 . ll.30
l{Qrj~l1tll1Di.!plactineDI{ili.i

0.35 [lAO (JA~ 0.50

veriiUlOilij1lacclDcntVs. Horizontal Displacement
U,,{~~~t~,)~p!actmtnt (ill.)

."

'.'

45A
·4s.o

4U

Z14;s'
22.1':2

.., 21!1:6

o.Ql32· .. ':'.

'0,0151

~1 .•:.:· ••:•.•:.·.·.O;.ii~.iil.•:.:.::. ···.···.·iitl:3 .~.
0.0;93 :C'" 100;:>

.

F" 18 _ 0249
19 0.2:75-

':ao "0296'

0.00 0.0$ 0.10 0.15 (1,20 (l.25 O,J9 0-35 OAO 0.4$ 050



l
Boring tD: B-3.16
'Sample 10: . 5-14

. Depth, ft: 53.5-55.5
VlsuaIOescrlOtlol'l.:... ::Moist dark. olive Orav sandY daY'

Dire:ct Sheat TestofSoHs·Urtder.:Cdflsofidated·:Drairted Conditions
! .byASTM'D 3080..04

··iTr-1 .,

... I ~I--t-',---I
~. I· I it:r1lL

'-1! I I
o .- ..lJ
0.00 0.10 0.20 0.30 0.40 0.50

Horizontal Deformatioo, in
10080;40 60

No~rStress, psi
20

20

80 f-'l ...J' "-'·-1
~ f CoheslO~ ; 4::Sp.sf . " ..
f '! Frletlon At:i~1e =30,1° i

60 r'-i-- .~
~! I I I I
r~~t-- I -T~

+-"~-'--r II I '
Of>uua....u.w.u.u.L....i.......'UllIllUU,;"......" okl",.......",.......'.............",.J,.u!"'.....' . u.u:........,"'......"t....I",i=;'UU'"......." .........

o

·"·"';'::'.~~::~"~~:;~~~~~2~~~~t~~~~m.Pf~.ti1ffi.Mlri~W'··' ."
SpecifiC GraVItY determIned by ASTM D854 . ::
Percent: pasSing #200 s1ev.e detenillrle<i bYA;SrM· D4.~2 .."



,,"', ,.•.,.-----_ -.._._~ ..- -----------_..- .._._--_ .

uC[earpP.

J.

Dhrect .Shea:r:',:~~.~:. of,:SolfS '~~:~~.r:.~~ijis.9.:t'~( .:,~'dl!DtalrteQt:oridltions
,bY A,S~~D 30ijo.~p~

I
i. Ii

• J:
;;

80

0:'.';-.~~
0.(1) 0.11) Ct.;~p().3o.i.Q.4pO.S(}

, . Horizootal Def'Ormapl'n, In'
10080

CoheSiOn ;~;~p~r .•., ." .'. I

,FrlctIOh, AnQie,';'; i1))Q

.40 . 60
N"ormai Stress, psi

20

80

"M6IstiJte content o'bt:aln~g.tief,'dre SlJe~~J~Qm$;l;l~pl~tB:~rp:rri.9.~:
Moist;t,Jre COntent determineirbY ASTM D~2iA ";.,;.,
SPf1~lflc Gravity d~termi~ed b.y ASTMl) 854:.>· ,.'..'.
P~rc;entpassing #200 Sieve detertpln~: PX@~, D 1?f·.



.··---·----------~i·-"--'.....,·;·

1
4 . esuhsidlllt'iofGeoCiimp COrpi:>tatlon :test Date ; 9i7/2006

Tested By: 'md
Checked Bv: . Jdt
Boring 10:B~3i9
Sample 10: ' 'S.~12
Depth,tt:' 43\5-45.2

. VIsual Qes6"lotlon:.)"·'.' M'o/st dark orav day

Direct' Shear,Test or Soils' UnderCOri'soud~ted'Dra'j:ned Conditions
by.ASTM 0 3080-04

..'

SO rj . I ; un
, Ij I I
~ I r 1+' .

.[ 50 r'~i.1-T I l
~ 40 !_L-Lt--.!
ti) I I I

! I I . ~
20 TIJ'
o~_.1 I
0.00 0.10 0.20 0."30' 0.40 0.50

Horizontal Defonnatloo, in
10080

j
---r--.-.-+------l

40 ·50
Normal Stress, psi

20o

..;t·:

·MBjSfu~b)j,teotObtarM&:~fflre·SH~~r~·'~~~frimiftihg~
Moisture Co.ntent detennlOe.d by ASTM D 221~' :,.. ;'" . ',.
Spedflc Gravity .determined by ASTM 0854' ',.,
Per.cent passlng #200 sieve determlnEld by AsTM 0422

. 0.00 r-......."."---+r-~+_-...__---,

.O,.O.~



1
J asubsidlsry of GaOCQmpCQrpotatiofl

6onngIP: ~__~io
Scampie m: .$-h
p~pth, ft:.p~,l),.40;p

Vlsoal Desert tlon: .Moist vee
. • ':.....•...'. , , .•:: .: ::> .', •...• ..:.

Di rect Shear Test ofSoilsUnder Co:nsOliq~teaDralned'COnc;:ntions

by ASTM D 3080-04
.'

:0
0.00 O.W O.;lO O.3QOAO 0.50

HorizonW~Defotmat(i>l1, In

• i•••

'.
.'

80 10040 QO
Normal Stress, psi

o
,0'

COheslon~.2.~·p~l. .',-1
Frlct/OllAngle ;;.2f'i.O" , I i

• - f

60 E-----j----t----+--

.

. :.i. teStNo.f .. OS136 05137 ()S138

..
. .,....-

Q.'50
in

Notes:' ... MolStlJrec:ontent obtaj.ji«f~ef()teshear ftoTriSiiiriPleti'iffiIflIHgs,
,Moisture Content deterrnlrted by ASTMD2216 ' .
SpecifiC Gravity detetmlned by ASTM 0854 ":.' .' ....:' ". :.:
Percent p<ilSSIng nOOsfl;i\ie determtne<;( pVASrMO 42~: . ': .. "" . ",

....

.:



r
iW, f30rhigID:a~320

. Sample ID: 9-13
Depth, ft:4a. 5~50.()
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