R el Consolidated Drained Direct Shear Test ASTM D3080

P e Schnahel Contract: 06720048 Date: 10/20/2006
. Bchnabal Enginesring Projact: Calvert Cliffs Nuciear Power Plant Boring No.: B-307
: Depth: 178.5-160.41t. Elev; -59.2 to -67.1
Location: Calvert County, MD Effective Normal Stress (psi):  40.0 Reviewsdby:  CJS
Specimen Conditions __Shear Testing Conditions Soil Deacription: Fine fo medium CLAYEY SAND (SC), contsins Liquid Limit: 41
i : Initiat Cansolidated Effoctive Normat Streys (psi): 40.0 shell fragmants - gresn gray Plasticity index: 16
Diameter (in) 250 2.80 . Cansolidation Stress (ps! 40.0 % finer that No, 200: 377
Height (In) 0.975 098 teo (min.Y 0.1 Specimen Type: Tube Sample Specific Graivty: 2,67
Area (m‘) 4. 4.81 Raig of Displ, {in/min}{  0.00313 _ Initial Molsture, %: 30.5
Volume {irf) 48 47 Remarks: Final Moisture, %: 352
\Waight (Ibs) 032 0.33
Pwat (P 114.9 120.7
88.0 89.3
5;;(;2,, 089 066 Nominal Shear Stress vs. Horizontal Dispiscement
Saturation, % 92 100
—— g 1200 . : ‘ : )
Horizontal | Vertical Shear Norinal oo | i | ; 1 ! !
Reading | Displacament| Displacament Farce Shear Strass El 4 5 ! : : !
No, (in.) (in) (Ibs) (psh) ‘g - E ‘ ; }
4 0.008 0.0002 389 79 H | ‘ |
2 0071 | 0.0004 b1z 126 % o L j :

3 8.016: | - 0.0005 804 | 164 & | ¢
4 0.021 : 0.0008 96.8 19.7 T 400 ¢ ) } ? i
5 0027 0.0008_ 110.6 225 £ ; + » + . ¢ .

8 .0.032 0.0004 1217 %48 £ 200 ¢ l,,,a" B : - - : ‘
CRE O e R I il ; | 3 z i
o VYY) on0a 1384 58 0.0 KN-G38 PO S "o R N o i - " . .
9 0.048 00003 1416 288 .00 4,05 010 0.15 w20 [ . 030 035 0.40 045 0.50
1 0,063 00007 1445 29.4 Horizontal Displacement (i)
P 0,074 o2 | st 300 . EA
gy 0400 10,0014 1533 32
40422 ) 00014 R St Vertical Displacement vs. Horizonts) Dispiacement
9442 A.0Ha el L7 Horizootal Displacement (in.)
0474 | 4,0008 1541 a4
0:196 "0.0000 1519 | 309 ok £ B i ’ il '
B Y 1488 n3 E b8 !
0.0011 144.3 29,4 - -0.06 £
0.0022 1434 29.2 E ;?1:3; i - e R " i i
B D % 0.00 Fotinpess oo ot S afrob b : et
1432 292 B 2 ‘ _ ' ;
Tins ® 00
: £ 006
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1309 5 o I |
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aisls

Notes: 1 - Positiva vertical dist treprasants
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- Consolidated Drained Direct Shear Test ASTM D3080

Schnabal Contract. 06120048 Date: 10/20/2006
Project: Calvert Cliffs Nuclear Powsr Plant Boring No.: - 8-307

ﬁhnab;ql

Schnabal Enginaering

Depth: 178.5-180.4 ft Elev: -59.2 to -61.1
Location: Calvert County, MD Effective Normal Stress (psi):  80.0 Reviewsd by:  CJS
l ) qu'q; Tgsug g;._r_)gmons Solt Description; Fine to madium CLAYEY SAND (SC), contains Liquid Limit; 41
! 5 (81 80.0 shell fragments - green gray Plasticity Indax: 16
; |___Consolidation Stress (psi)] _ 80.0 | % finer that No. 200:  37.7
Lai (in}) S N Ly (min.): 0.1 Speclmen Type; Tube Sample Specific Graivty: 2.67
Aras (irf). ARV A Rate of Displ, (in/min)} 000313 Initial Moisture, %: 293
Volume (i) AB 1 4s Remarks: Final Moisture, %:  32.9
Nominal Shear Stress vs. Horizontal Displacement
120.0 l
Hodzoptal { ! l
Reading | Disp) g g | ‘
No. _Gin) 3‘ Wit i 1 |
1 0.008 g [ I
2 o ¥ 60 } ' . : et
3 0.018 2 el S— * !
4 “oony E 09 J‘m | -
5 0.027 g : /r ; ] ’ :
6 0032 £ 00 Ve
7 0.037 : | i
8 0.042 00 :
9 0.048 0.00 0.08 0.10 0,13 Q.20 0.2% 030 0.35 0,40 045 0.50
10 0,063 Horizonts! Displacement (in.)
11 0,074
12 0.400
13 L Vertical Displacement vs, Horlzontal Displacement
14 g‘:‘;: Horlzonta! Displacement (in.)
15 : ) :
18 0.196 L 'gég ! 1 L
17 0.222 4 -0'06 '
18 0.248 "S - 0:04
19 0.275 ﬁ 002
20 .2968 0.00 20 .
21 0322 4 g‘ 00 . z * - > - o
22 0.349 1 0.0146 2 2238 458 5 0 : i
23 0.358 2243 487 3 0 i : ! S
28| 0.4-}9 225.0 45.8 ; L0 | L | ‘
25 0.495 221.5 45 010 Ean | [ o : | H )
0.00 0.05 0.10 0,15 0.20 0.25 0.30 035 040 045 Q.50
Notes: 1 « Positive vartical displ M rep s p
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Consolidated Drained Direct Shear Test

yChnabel
. ReE
“Specimn Conditians
Initial | 'Gonsalidated
| Diamatae (In) D0 2.50
JHeight {in} 0.973 0.83
Area (i) AR 491
Wolume (i) A 4l
Waight (Ibs) 032 032
{Pue 02 1150 1232
Pary(PCh) 84.1 92.5
Void Ratio 0.88 050
Saturation, % @ 100
Horizontal Vartical Shaar Nominal
Reading - | Displ. ont| Displacamant Forca Shear Stress
No. {in.} {in.) {ibs) (_prsi)
1 0.006 0:0003 1108 226
2 0,071 0.0009
o 0016 00018
4 0:021 0.0027
5 0.027. 0.0035
“““ 6 0032 0| 00043
7 70,037 00081
8 0.043 0.0058:
g 0,048 045
10 0.053 00071
1 0074 | 00007 |
12 0.005 0.0121
13 0.122.
14 . 0.148
15 0.469
18 © 0496 -
17 0.222
18 0.249
19 0278
20 0286
21 0322

Netas;

1« Posliive vertical displacanent raprasants comprassion,

Project: Calvert Cliffs Nuclear Power Plant

ASTM D3080
Schnabel Contract; 06720048
Boring No.: . B-307
Pepth: 178.5-180.4 ft

Date:

Elev: ~59.2 to ~61.1

10/20/2006

Location: Calvert County, MD Effective Normal Strass (psi):  160.0 Reviewad by:  CUS
Soil Description: Fine to medium CLAYEY SAND (SC), contains liquid Limlt: 41
shell fragments - green gray Plasticity index: 16
% finer that No, 200: 377
.8 . Specimen Type: Tube Sample Specific Graity: 2.67
Rate of Displ. fin/min)l  0.0031 Initial Meisture, %: 30,5
Rermnarks: Final Moisture, %: 33.2
Nominal Shear Stress vs. Horizental Displacement
120.0 5 T T ¥
1000 F | PO il : N
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Vertieal Dispiacement vs. Horizonta] Displacement
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Consolidated Drained Direct Shear (ASTM D3080)

Nominal Shear Stress vs. Effective Normal Stress
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Effective Normal Stress (psi)
BoringNo.; B-313 = Dcpth 9359471t SEl Contract 06120048 Date; 72/12/06
Sampie Description: Sandy LEAN CEAY (CL}, contains shells - gra_} : Rcvxewed By: &JS
Specimen Type: Tube Sample Specific Gravity: 2.69 LL: 49 P24 %<200:;NA

l/chnabel

Calvert Cliffs Nuclear Power Plant
Calvert County, MD

Schnabel Engineering




» Consolidated Drained Direct Shear Test
chnabel es ASTM D3080 )
i S Schnabel Contract: 06120048 Date: 11/92006
Sehrmbel Enginaaring Project: Clavert Cliffs Nuclear Power Plant Boring No.. - B-313
Depth: 93.5-94,7ff, Elev: 42.8 to -44.0.1
Location; Calvert County, MD Effactive Narmal Stress {psi):  20.0 Reviewed by: CJS

Specimen Conditions
: " initial - | Consolidated
Diametor(in) { 250 | 280
Huight (in) 0.974 097
Area (inf) 4.9 491
valum (irf) 4.8 4.7
Weight (lbs) 0.30 0.32
et (BT 108.0 17.3
{Puy toch a0.3 81.0
Void Ratio 1,09 107
e s o
Horiznntal Vertiaa) Shear Mominal
Reading | Displacement| Displacament Farce Shear Stress
Na. {in.) {in.) (tbs) (psi}
1 0,006 0.0002 20.9 6.1
2 001 | cpoooz | 488 9.9
3 0.018 0.0803 84.4 13.1
4 0.021 ‘ponoz | 793 16.1
5 0027 1| 90003 | 93.2 19.0
6 0032 | -0.0010 1035 711
Ty 0,037 107.8 22.0
g 0043 1074 218
g D048 103:3 210
: 992 20.2
86.9. ATT .
813 166
748 15.2
720 147
mr 14.4
853 142
6.5 139
00101 87.9 13.8
+0.0104 66.6 13.6
-0.0108 852 133
[ oo 54.2 134
L Y 129
Caoov2 ] 803 12.3
0.0112 59.2 12
57.0 B

Notes:

4~ Postiive verlical displacement represents comprassion.

Rate-of Displ. (in.imin

0.0

0.00417

Soil Dascription: Sandy LEAN CLAY(CL) contains shells - gray

Specimen Typa: Tube Sample

Ramarks:

Nominal Shear Stress vs. Horizental Displacement

Liguid Limit; 49

Plasticity Indax: e
% finer that No. 200: na

Specific Graiviy:
Initial Moisture, %;
Final Mpisture, %:;

2.69
4.5
44.8
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0.30

Vertiesl Displacement vs. Horizogtal Displacement
Horizontal Digplacement (in.)
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VO e 2 IO O OO O
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Vertical Displacement * {in.}
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51

0.08 Eereos
010

0.00 205

010

213 0.20

035 240

DS #2000 Fiov. 0




chnabel

Schnabe) Englingsrin

Height (in)’

Area (i)

Voluma (i)

visight fbs) |

Horzantal
Reading | Dispiacement
No. {in')
1 0.006
2 0011
3 0.016
7 0.022.
5 0027
8 0.032
7 0.037
8 0.043
9 0,048
10 0.053
1 Q.074
12 0.09%
13 0492
14 0.148
18 Q.189
16 0.196
17 0.222
18 0.24%
19 0276
20 0.296 d
21 0.323 134.0 273
22 0.349 00036 1380 28.1
23 0,397 | 00043} 9275 28.0
24 0.449 00082 1244 253
25 0.492 0.0062 125.0 255
Notas: t . Posltive venical disp BNt rapresents

Project: Cafvert Cliffs Nuclear Power Plant

Location; Calveert County, MD

| Shear Testing Conditions |
|Eflactive Normel Stress {psil | 40.0

| Conspidation Str

40.0

tyo (min.):

01

Rato of Displ, (In./min):

0.00417

ASTM D3080

Schnabe! Contract: 06120048
Boring No;  B8-313
Depth: 93,5-94.7H.

Effective Normal Stress (psi):  40.0

Soil Description; Sandy LEAN CLAY{CL) contains shelis - gray

Spachmen Type: Tube Sampfe

Ramarks:

Nominal Shear Stress vs. Horizontal Displacemant

Date: 11/9/2006

Elev: -42.8 to -44.0 1t
Reviewed by: CJS

Liquid Limit: 49

Plasticlty Index: 24

% finer that No. 200; na
Speclfic Graivty: 2.69
Initial Moisture, %: 38.2
Final Moisture, %: 431

e
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Consolidated Drained Direct Shear Test ASTM D3080

chnabel
ey s g Schnahel Contract: 067120048 Date: 11/9/2006
Behnabel Enginasring Project: Calvert Cliffs Nuclear Power Plant Boring No.: B-313
) Depth: 93.5-94.711. Elev: ~42.8 to -44.0 f1.
Location; Calvert County, MD Effective Normal Stress (psi): - 80.0 Reviawed by:  CJS
- Specimen Conditions Soil Description: Sandy LEAN CLAY(CL) containg shell - gray Liguid Limit: 49
boltial -~ | Consolidated factive Normal Stress (psl): Plasticity Index: 24
Diamatar (tn) 2.50 250 Consofidaion Stress (psi)} 800 | % finer that No, 200; na
Height i) 0.97¢ 0.93 Ly ¢mmin.): 01 Specimen Type: Tube Sample Specific Grainty: 2.69
Area_(igf) 4 4.9 Rate of Displ. (in./min)i _ 0.00417 (nstial Moisturs, %: 5.2
Volume (i) - | 48 4.6 Remarks; Final Moisture, %: 39.3
Weight {ibs) 0.29 0.30
Peiar{peh) 1083 1148
Padpch) | 78& | - B24
ﬁd Ratio R 105 Nominal Shesr Stress vs. Horizontal Displacement
{Saturation, % | 84 b 100
’ J 60.0
I T T ! !
: e : ! ! !
Horizontal | Vertical Shaer Nominal 00 - R e ! 1 i
Reading | Disptacement] Displacamenf!  Force Shear Stress E L /{/ e ~_.m-—<,w._.wm.._,,.._,«;__
No. (in:) (in.) (bs) | (bsi) % 400 : —
3 0006 | 00003 | 817 128 £ ) / :
2 0.014 00011 1087 1 - 221 300 ] ; i
3 0.0%6 30015 s 285 i1 J | <
4 0.022 i 00027 |- 1603 34.5 200 e
5 0.027 0.0034 192.2 39.1 i /
8 0,032 00040 ] 21%8 |0 - 43 2100
7 0,037 0.0046 Q264464 E ;
o 0.043 J 2388 ] ARg .} 0.0 Lo - : ’ ‘ -
. 0048 S ; 0.00 0.05 0.10 9.15 0.20 025 30 0.35 0,40 945 0.50
10 0.053 CUReRS ] Horizontal Displacement (in.)
17 Q074 FIFR
y 2736
'26,9}'5 L Vertical Displacement ve. Horizontal Displacement
j::‘ - , Horizontal Displacenient (in.)
” i HAD - , E x - v [ i }
e = 04 iy y e e : !
g g "'ov-"' 3 i e T e e e " ! T -
ST 800t SO — : ;
oo & “0i00-f sl . - .
2248 % 0‘()2, P i . . Ao L — .
212 By ! ' il
2148 3 g i :
bl i SN\ — — l :
089 | i b R ]
: 0.00 005 .10 0.15 020 025 0.30 035 0.40 0.45 0.50
Notas: 1+ Positive varical disp represents o
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S Client: Schnabe| Engineering, Inc.
GeﬂTeStlng Profect Name: Subsurface Investigation Calvert Cliffs Nuclear PP
4 . el Project Location: Calvert County, MD

express s IGT #r 6880
a subsidiary of Geocomp Corporatiorn Test Date: 9/5/2006

Tested By: md

Checked By: Jdt

Borlng 1D: - B-316

Sample ID: S-14

Depth, ft: 53.5-55.5

~ Visual Description: Molst, dark olive gray sandy day

Direct Shear Test of Soils Under Consolidated Drained Conditions
by ASTM D 3080-04

) { 15 pst =—=——3( psi 60 psi |
B0-g £ I
] 80
: Coheslon = 4.5 psi
Friction Angle = 30,1° 3
60 :
— 3 60
w E 4
[=Y E — 3
& E 2
o - -
[ 3 ur 3
5 40 | B E— ]
e / (ﬁ = 3 o~
g 5
Uy E _2 E
- n -
20 —— e b o < 3
3 74 28 3 =
/ T
% AU, T DU N S 0
o 20 40 60 80 100 0.00 0.10 0.20 0.3¢ 0.40 0.50

Normal Stress, ps! Horizontai Deformation, in
Test No.: _ DSY DS2_ | DS3 - i ]
Initial Diameter, in: 25 25 25 it i o el
Inttial Height, in: j ‘ 0.00
Initial Mass, grams: i
Inltial Dry Density, pef: 0.01
Initial Moisture Content, %: , 0.02
Initlai Bulk Density, pcf: i . 133 0.03 | —
Initial Degree of Saturation: i S B1.2 £ 0.04 o =
Initial Void Ratio: : & 0.05 4 i
Final Dry Density, pef: o066 |- NG
Fina! Moisture Content, %: Eovz bt b=
§ 0.08 |-—
2009 —+
8010
So11
0.312 -
0.13 } =
0.14 p—f——f :
.15 - -
0,06 0.1¢ 0.20 0.30¢ 8.4¢ 0,50
Horizontal Deformation, in

ture content obtained before shear from sample trimmings
Moisture Content determined by ASTM D 2216
Specific Gravity determined by ASTM D 854
Percent passing #200 sieve determined by ASTM D 422




G ; T : - . Client: &hnabe Englneering, Inc.
eo ] GStlng Project Name: Subsur -Investigation Caivert cliffs Nuciea: PP
: ’ Project Location: Calvert County. MD
express GTX #: . 6880
& subsidiary of Geocomp Corporation Test Date: 9/8/2006
Tested By: md
Checked By: 1dt
Boring ID: B-319
[Sample ID; S-1i¢
Depth, ft: 33.5-35.5
Visual Description: Moist, dark gray clay with sand
Direct Shear Test of Soils Under Consolidated Drained Conditions
by ASTM D 3080-04
—— 10 psi 25 pst mmmsmm=50 psi
80 ¢ 1 I = e
: Coheslon = 6.2 psi 80 ¢
- Friction Angje = 24.9° 3
60 - 3
- 3 6 F—-—+—1 1 1
A 7
P ;
¥ g 40 ;
S - B
N =
0 E 1 s B0
) T— RO, A— : ot ——
o 20 40 60 80 100 0.08 0.10 0.20 . 0.30 0.40 0.5C
Normal Stress, psi Horizontal Deformation, in
Test No.: DS7 pss DS9 - ]
Initial Diameter, In: 25 2.5 2.5 [t pe ——2Hps TG po
Initiat Height, In: 1.0 1.0 1.0
Initial Mass, grams: . 154.5 156.0 154.5
Initial Dry Density, pcf: 92.6 931 | 935 |
Initlal Molsture Content, %: e 29.5 300 -} 283 |
Initial Bulk Density, pcf: 120 121 20 | s
Inltial Degree of Saturation: 98.4 99.6 93.7
Inidal Vold Ratlo: 0.800 0.078 0.783
Final Dry Density, pcf: 93.3 87.6 99.6
Final Molsture Content, %: - 32,3 29.6 30,1
Fina! Bulk Denslty, pef: 123.5 1264 1 129.5
Nonnai Stress, psit i0.0 25.0 50.0
Maximum Shear Stress, psi 11.0 17.8 29.5
shear Rate, In/min: _ 0.0005 | 0.0005 | 0.0005 | & ;o7
fhege et i o - 1.0 :
Sample Type: — Tube : 0.08
Measured Specific Gravity: 2.67 0.09
Liguid Limit: 49 '
Plastic Limit: 12 0.10
;Fagggg I";;;a : : ;’;’ 0.00 0.10 0.20 030 0.40 0.50
Passing ' sleve: 72
Solt Classlfication: Lean Clay with Sand Horizontat Deformation, in
{Group Symbol; Sl NI 3
[Notes:  Molsture content obtained before shear from sample trlmmlngs
Molsture Content determined by ASTM D 2216
Specific Gravity determined by ASTM D 854,
Percent passing #200 sieve determined by ASTM D 422 -




G : T - Client: Schnabel Engineering; Inc.
eo ! EStI Hg Project Name: Subsurface Investigation Calvert Cliffs Nuciear PP
; Project Location; Calvert County, MD
express GTX #: 65880
b & subsidiaty of Geocomp Corporation Test Date: 9/7/2006
Tested By: md
Checked By: jdt
Boring ID: B8-319
Sample ID: S-12
Depth, fi; 43.5-45.2
Visual Descrption: Moist, dark gray day
Direct Shear Test of Soils Under Consolidated Drained Conditions
by ASTM D 3080-04
[—15 ps; ———30 ps] =—==6C psl |
80 E — S SRTE O - SRR .ot v o o i
£ Coheslon = 8.1 pst 80 ¢
Friction Angle = 20.8° 3
60 [~
% k , 60 E— .
=% 3 - 2
@ 3 a 3
& 3 3 S
ﬁ A § 40 E
g /J& 5 E
03 o 3 ""'ﬁ fomme,
20 F 2 @ [\
e 20 g -
fo] 20 40 60 80 100 0.00 0.1¢ 0.2¢ 0.3C 0.40 0.5C
Normmai Stress, psl Horizontal Deformation, in
Test No.: 1 bsa DS5 DS62 : '
Initiaf Dlameter, in: , 2.5 25 2.5 [——15psl ——30pst====c0ps |
Initial Height, in: : 1.0 1.0 1.0 0.00
Initiaf Mass, grams: : 5.8 | ’
Initiai Dry Density, pcf: 0.01 S
Initial Moisture Content, %:
Initial Bulk Density, pcf: 0.02 |——
- JInitial egree ofSaturauon: L & 3 " s
mxﬂafVcldRabo : o~ 003 ¢ P
7 = Eeaaas
C IVDensIty pef: 2004 —rt—
K DENSY; §'0’.O§ AN :
Norma! Stress, psi: - 3 ; -
Maximum Shear Stress, psi % 0.06 : —
Shear Rate, In/min:’ o S ;
¥ 0.07 ~
e g N
Sample Type: 0.08 N
Measured Spedific Gravn:y_ 0.09 i ;
tiquid Umit: :
Plastic Lin .10
[Plastidity 0.00 0.10 0.20 0.30 0.40 0.50
Horizontal Deformation, in
[Notes: ™ Moisture content obtainad before shear from sample trimmings
Moisture Content determined by ASTM D 2216
Specific Gravity determined by ASTM D 854
Percent passing #200 sieve determined by ASTM D 422




iclient: - Schnabel Engineering, Inc. -

GQBT&S'“I’IQ Project Name: Substurface Investigation Calvert Cilﬁ’s Nuciear Pe

Project Location: Calvert County, MD
express GEX #; . 6880 ,
a subsidiary of Geocomp Corgoration Test Date: 10/17/2006

Tested By: md

Checked By: jdt

Boring ID! B-320

[Sampie ID: S-11

IDepth, fi: 5 38.5-40,8

|Visual Pescription:: Moist, very dark gray clayey sand

Direct Shear Tesﬁ of Soils Under Consolidated Drained Conditions

by ASTM D 3080 04
i 4 PiGE e 33 P&} mmmm 5 5]
Coheslon = 2.9 ps! 80 ¢
3 Friction Angle = 26.0° E
60 [ ST ]
z 60 E
2 I %
3 i a
@ 540 E =
g E \ %
) 3 &
& p / £
26 S—‘“—"""Xz'“"“"""'“" s b -
o bt aaasesiesidass s siaoaa boneis s s e e i cigead i g —
a 20 40 60 80 100 0.0¢ 0.10 0.20 06.3¢ 0.40 G.5C
Normal Stress, psi Horizontal Deformation, In
- |Test No.: DS136 | DS137 | DSi38 i
Tnitiai Diameter, In: 25 | 25 25 et L
Initial Height. In: 1.0 L0 1.6 Pt
Initial Mass, grams: 148.2 _ 154,86 i52.8 "G' B
Initial Dry Density, pef: 89.5 945 | 0929 QoL 1
Initial Molstre Content, %: 28.5 27.0 276 002 koot e
Initial Bulk Density, pefi 115 i20 119 003 Py
Initial Degree of Saturation: 898 96.2 947 | =004
Initial Vold Ratlo: 0.835 0,738 0.767 | ¢ 0.05
Final Dry Density, pcf: 92.7 102.3 1035 | £ 0.06
Finat Molsture Content, %: 3265 | 291 | 272 |} g o 07. N
Final Bulk Denstty, pcf: 1229 13207 E23 ] BN
Norma} Stress, pst: 150 | 300 | 6060 | §O08IN
Maximum Shear Stress, pst 1,3 | 160 | 328 | =008
Shear Rate, In/min: 0.0004 | 0.0004 | 0.0004 | £ 0.0
g, S ey e % 0.11 |
e BERHY SRR AR o b
Sample Type: _ Tube 0.12
Measured SpedificGravity: | 2.63 ] 0.13 ¢
Liguid Limit: 36 0.14
Plastic Limit: 16 0.15
:H&SUGE.V Index: 20 0.08 g 10 0 20
% Passing #200 sleve: . 49 i tat De
Soli Classification: Clayey Sand orizontel
Group Symbol: i . _SC i g
Notes:  Molsture content obtained before shear from sample trtmm!ngs

Moisture Content determined by ASTM & 2216
Specific Gravity detérmined by ASTM D 854
Percent passing #2380 sieve determined by ASTM D 422 ..
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Geolesting
express

a subsidiaty of Geocomp Corporation

Visuat Description:

Client: Schnabel Engineering, Inc.
Project Name: Subsurface Investigation Calvert Cliffs Nurlear PP
Project Locatlon: Calvert County, MD

GTX #: 6880

Test Date; 9/24/2006

Tested By: md

Checked By: Jdt

Boring 1D: B-320

Sample ID: S-13

Depth, ft: 48.5-50.0

Molst, dark olive gray clay with sand

Direct Shear Test of Soils Under Consolidated Drained Conditions

by ASTM D 3080-04

15 pst 3¢ 59, psi |
80 — — .:. : f—15ps pst pst |
| |Coheslon = 3.6 psi 80 ¢
5 Friction Angle = 21.6° :
60 f- - —
- : 60 F
g E s 3
- - (7] E
) 3 a E
. P
&%} Bt &
§ 3 /A L;_: 3
ui A é’ —
20 f / . 20
% T
N T i T
o 20 40 60 80 100 0,00 0,10 0.20 0.30 0.40 0.50
Normal Stress, psi Horizontat Deformation, in
Test No.: DS136 - | DS137 DS138 e —
Initial Dlameter, In: 2.5 25 2.5 [——1Spst —30pa 509 pel |
Initial Helght, In: 1.0 1.0 1.0 | 0.00
Initial Mass, grams: 146.4 146.4 i45.8 '
Initial Dry Density, pef: 84.0 83.7 84.1 0.01 +—
Injtial Molsture Content, % 35.3 ? 34.6 -
Initiat Bulk Density, pcf: 114 113 | 0.02 P
Initial Begree of Saturatlon: =933 . 891.6 = : :
_ 1034 | 0% Y
= o
116.7 | 5 0.05 -
589 | 3 N
; e 31.9 — 0.06 -
i ﬁShear Rate, In/m 00003 ] % e |
Sample‘rype 0.08
0.09
0.10 <

82

0.00 0.10 0.2¢ 0.30 0.40 0.50

Fat cu with Sand _

Horizontat Deformation, in

_CH

Molsture com:en§ obtalned before shear from sampie trtmmfngs
Mplsture Content determined by ASTM D 2216
Specific Gravity determined by ASTM D 854

Percent passing #200 sieve determined by ASTM D 422




L " o Client; ' Schnabex Englnee;lng, Incq
GEOTEStl ng Project Name:
ex p ress : gr-l?ie;'f Location:
@ subsidiary of Gaocomp Corporation Test Date: 10/t 3‘{209@
 Tested By: : md
[Checked By: idt
Boring ID: ‘ B-326
Sample ID: S-12
Depth, ft: + 43.5-45.5
Visuat Peseription; Moist; very darl gray organic clay

Direct Shear Test of Soils Under Cohsdilidated Drained Conditions
by ASTM D 3080-04

[0 sl 20 pl e psi |
40 ¢ : : {
Cohesion = 4.9 pst 5 Y R
L Frictiori Angle = 19.0° :
30 f i '
g f 30 F
a 3
o - ]
W 3 :
§ | / § 26 | T
§ ] &
7

\

16 =
A}
R T TR L R T | T o
o 10 20 30 40 50 0.00 0.1¢ 0.26 0.30 0.40 ©.50

Normal Stress, pst Horlzontat Deformation, in

Test No.: | _Dbsis3 DS134 DS135 IR
. {Initiat Dlameter, in: - 1 25 2,5 25 [ 10ps ——20 s ===aapsi ]

Initial Helght, in: 1.6 | 1.0 A

Initial Mass, grams: . 144.3 145.6 142,06 | ) :

Inttial Dry Density, pef: 873 87.2 | 81§ 0.06

Initial Molsture Content, %: 28.2 29.6 . 352 : :

Initial Bulk Density, pcf: 131.9 113.0 | 1102 ¢ G.07 -

Inidai Degree of Saturation: 1 8L9 85.6 890 | & i.oaiBNG ]

Initial Void Ratlo: 0.930 | 0933 | 1068 | o 008 :

Final Dry Density, pcf: 1004 | 958 940 | £ 509 Lo b

{Finat Molsture Content, %: 3%.1 | 340 . 37.7 g :

Final Bulk Denslty, pef: 13%.6 128 4 126.5 8 .10 e

Normal Stress, psi: 10.6 20.¢ 40.9 3

Maximum Shear Stress, psi 6.7 14.1 17.8 - 0.12 ]

Shear Rate, in/min: ~£.-0:0004. |  0.0004 0.0004 £ 612 :

tso: : T — 47 1 kS :

Sample Type: = T Tube o 0.13 F
- [Measured Spedfic Gravity: 2.70 : -

Liquid Limit: 63

Plastic Elmit: 2z .

Plasticlty Index: 41

% Passing #200 sleve: 88

Sott Classification: - Organic Clay :

Group Symbol: : , . OH SN FINN S

Notes: Moisture content obtalned before shear from sample trimmings

Molsture Content determined by ASTM D 2216
Specific Gravity determined by ASTM D 854
Percent passing #200 sieve determined by ASTM D 422 :




z . - Cilent: Schnabel Englneering; Inc.
GeﬂTGStlng - {Project Name: Subsurface Investigation Calvert Cliffs Nuclear PP
Project Locaton: Calvert County, MD
ex p ress GTx £ 50
& subsidiery of Geocomp Corporation  {Test Date: 9/15/2006
Tested By: md
Checked By: Jjat
Boring ID: B-401
Sample ID: S-37
Depth, ft: 173.5-174.4
Visual Description: Moist, dark greenish gray clay

Direct Shear Test of Soils Under Consolidated Drained Conditions
by ASTM D 3080-04

[——aops 75 pst w150 psi |
160 — — 40 p pst ps |
Coheston = 32.5 psi 100 ¢
Friction Angle = 18.%°
1206 — 2 —- = 80
- 3
(=3 .a 5
& a. P
@ ~ 60
E 80 //AL §
Ya / (ﬁ
8 40 -
40 %‘ 0
20 ==
0 ¢ " ]
o 40 80 120 160 200 0.00C 0.10 0.20 0.30 0.40 0.50
Normat Stress, psi Horizontat Deformation, in
Test No.: T Ds300 | DS301 | Ds3oz =
Initial Diameter, In: L 2.8 2.3 2.5 [—%mwi—sm 150 pet |
Initiai Height, in: : 1.0 1.¢ 1.0 0.05 .
Initiat Mass, grams: 11723 0 120.0 1i5.1 * ] R
Initial Dry Densfty, pcf: 50.6 52.2 50.0 p.06 o1 i
Initial Moisture Content, % 80.1 78.6 78.6 :
Inital Bulk Denstty, pef: 91,3 .93 b ge9 0.07 —
Mg_lg_eg;eeorSaumaﬂon. P S - B8. E o
Inlﬂa!\lold Ratio: i 008 R b B
E
-] ¢.10
B
O g.11
&
: g 0.12
=
.13
tiquid Limit: 014
Plastlc Umlt 0,15

0.00. 0.10 0.20 0.30 0:40 0.5¢
Horizantal Deformation, In

_Fat Clay

immings

Notes: Mo!sture mntent obtalned before shear from sample
Moalsture Content determined by ASTM D 2216
Spedific Gravity determined by ASTM D 854

Percent passing #200 sieve determined by ASTM D 422




G T —l™ Cilent: ' Englr :eering, e o
inl eo ESt“‘lg Project Name: - Subsurface investigation Calvert Citffs Nudiear PP
\ g ¥ Project Location: Calvert County, MD
express GTX #: 6880
a subsidlaty of Geocomp Coiporation Test Date: 9/27/2008
Tested By: md
Checked By: jdt
Borlng 1D: B-413
Sample ID: S+17
Depth, fi: 73-78
| Visuai Description: Molst, dark greenish gray day
Direct Shear Test of Soils Under Consolidated Drained Conditions
by ASTM D 3080-04
e - ‘ e [—— 20 pst ——48 psi =—==5¢ ps} |
£ Cohesion = 6.4 psi | 80 ¢ g
: Eriction Angle = 31,4° | E
60 A
_ ~ 9 .
G 3
Q 3 7
g :f // ;
5 40 c - s
o E 5
& ,A/ @
s / g
20 E ’ N 1 20 § N S R y
-
AR IS, SRS RTINS INRTRTTION (ra— G A
¢ 20 46 60 80 100 ‘ G.0C G.iG 0.20 0.30 0.4C 0.50
Normai Stress, psi Horizontat Deformation, in
TestNo.i | _psioi | Dstoz | Dsi03 RS
Initiaf Diameter, in: 25 | 25 25 | Bt T Bl T e 1]
lnltfaf Helght, in: o i.0 i 1.0 - 1.0 0.00
Initial Mass, grams: 1437 | 1448 146.4 gt
Initlat Dry Density, pof: 818 830 [ 851 | GOt peres
 [Intttal Molsture Content, %: 36.4 353 | 335 | 002 —a :
Inttial Butk Density, pcf: 1115 112 114 0.03 e W s
Inttal Degree of Saturation: 91.7 91.6 91.2 £ 0.04 B—F
Initial Void Ratio: 1.084 1.053 1.002 < 0.05
Finat Dry Density, pcf: 83.4 88.2 94.7 = 0.06
{Final Moisture Content, %: __46.0 39.4 40.3 £ oo7 k-
[‘F@al Bulk Density, pcf: A 121.7 122.9 132.8 &
Normal Stress, psi: 20.0 45.0 90,0 2 0.08
Maximum Shear Stress, ps! 188 | 336 61.5 = 008 W&
Shear Rate, in/min: 0.0005 | 0.0005 | 0.0005 | 5 0.10 F— et
Eg:—. - . = = 0.7 foR L1 B el o P O
Sample Type: : Tube - 012 -
Measured Spedific Gravity: : 2.73 E 0.13 |-
{Liquid Limit: : 55 X 0.14 p—— ;
Plastic Limit: i6 0.15 - e
plasdhy Index: 43 0.00 0.10 0,20 030 0.40 0.50
% Passing #200 sleve: 98 i B f ﬂ
Solf Cassification: Fat Clay E orizopd e orma on, Le
{Group Symbol:_ cH : 1 e S
Notes: - Moisture content obtalned before shear from sampie timmings
Moisture Content determined by ASTM D 2216

Specific Gravity determined by ASTM D 854
Percent passing #200 sieve determined by ASTM D 422




Geolesting
express

& subsidiary of Gaocomp Corporation

Client:
Project Name.

“|Project Location:

Schnabel Englneering; Inc.
Subsurface Investigation Calvert Cliffs Nuclear PP
Calvert County, MD

GTX #: 6886

Test Date! 5/11/2006

Tested By: md

Checked By: _jdt

Boring ID: B-420

Sampie ID: S-16

Depth, ft 63.5-65.5

Visuaf Dascription: Moist, ollve gray clayey sand

Direct Shear Test of Solls Under Consolidated Drained Conditions

by ASTM D 3080-04

[——20psi 35 psi =——=70 psi |
80 g | I
Cohesion = 3.4 psi 80 ¢
Friction Angle = 34.0°
60 F 4 i
—_ E 60 :_A
2 3 /A - 3
3 o e
3 L a 3 o
u L ~ e
@ - vl e
F40E - A S o 40 F— / 1
. aTE ¥
3 : & 3 L
20 ¢ - — 20 F //_,
E '//./
0 = . Ao i 0
] 20 40 60 80 100 0.00 0.106 0.2¢ 0.30 0.40 G.50
Normal Stress, psi Horlzontal Deformation, In
Test No.: DS10 DSii | DStz S
Initial Diameter, in: 2.5 25 2.5 [—2opt ——3spsi =0 pui|
Tnitial Height, In:_ 1.0 1.0 1.0 0.05
Initial Mass, grams: 127.6 132.4 130.8 ' 6
Initial Dry Density, pef: 738 | 754 74.7 9.0
Initial Molsture Content, %: 34.1 36.3 36.0 0.07
Initial Bulk Density, pcf: .99.0 | 103 102 0.08
Initial Degree of Saturatlon' . 20 8 78.2 76.1 £ 0.08
Initlaf Void Ratio: 1. ' & 0.10
S0
: §. 0.12 -
O 13
: a 0.14
g 0.15
g ¢.16
0.17 ¢
0.18
0,18
6.20

0.00 0.10 020 0:30 0.40 0.50

Horizontal Defomaﬂpn, in

Molisture Content determined bv ASTM D 2216
Specific Gravity determined by ASTM D 854
Percent passing #200 sieve determined by ASTM D 422
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