
DIRECT SIMPLE SHEAR TEST (ASTM. D 6528-0r): Specimen Calculations & Summary

Project Number: 0411-08-1686 Test Station No.: 7G File Name: 8-2321 UD6b

Task Number: NA Specific Gravity: 2.720 0Measured; DAssumed

Type Test: SDSS specimen:~disturbedtl; DReconstituted; DRemolded

Calculations Corr. for Salt (dissolved SOlids):0NO~Yes,with concentration = ppm

Consolidation Stress Summary and Loading Summary

Test Stage: Max. Stress Pre-Shear Post Cyclic xl Static Strain Rate = NA (O/o/hr or )

Nominal Vertical Stress, a'v (ksf) NA 3.6 NA ICyclic Rate (Hz): I 10.1; I 1; Other =
AxialNertical Force, Pvrn (Ibf) NA NA NA During/End of Loading Static Cyclic

Horizontal Force, Phr•n (Ibf) NA 0 NA Change in Height, ~HL,n (mm) NA NA

Nominal OCR NA NA NA Change in Vol., ~VL,n (cm3
) NA NA

lc,(ON,days,hrs) NA 0.69 Days NA Post Cy.Displ. Reset to Null Position: IVes; INo

U Undrained ambient stress applied: with Delta shear force (Ibf) = NA &Duration (min) = NA & Delta disp., 6dh,ua (mm) = NA

Trimmed Specimen (TS) • Inital Water Contents over'Saturation (%):

Top, Wo.1 Botttom, Wo,2 Sides, Wo•3 Avg., Wo,avQ Selct., Wo•s Back Cal.

Iwo 24.18 24.79 26.10 25.02 25.02 27.00
--

Iso 81.6 82.8 85.1 83.2 83.2 86.7

Measured final mass of moist soil, Mt.at (g) 123.16

Final mass of moist soil corrected for excess dry soil, Mtat.c (g) 123.16

Calculated Mass of Dry Soil (g)

Initial Selected Water Content (°10) 25.02

Initial, Md,o 97.20

__. F_i_n_al_,_M~d.~at~,--9-5-.6-9-_1

Selected, Md 96.45

Initial Back Cal. Specific Gravity (TS):

Specific Gravity, Gs,bC

Selected So (0/0)
---------~-:...I-----

Selected W0 (01'0)

Calculation of aVo by Different Procedures

Back Cal. Water Content During Consolo -

Based on the Consolidation Conclusions Given Below

Assumed Saturation (0/0) 100.00

Back Cal. we before Loaaing, W c,bc (DID) 28.14

Back Cal.We at Max. Stress, Wcmax,bc (°10) NA

By Selected Volumes By Change in Mass

6Vc (cm
3

) 2.37 - Mt,o - (Mtat,c + ~Vl + ~VuL)

Cal. Height & App. Area ~Vc (cm3
) -1.64

~Vc (cm
3

) 2.37 By Saturation =100% and

Cal. Hl & .nit. Spec. Area Spec. Unloaded to 0 Stress

IlVc (em
3

) 2.37 ~Vc (em3
) NA·

Lateral Confinement Area Cal. Approach (LCA); Method 1, 2, 3 or 4: IT!

HeightNolume Change Summary

Variation in During Initial During Specimen

Height &Volume Consol. to Rebound Unloaded

During Consol. a'v.cor (r've.max= to cr'v,c = After Test To

Stress Units (ksf) 3.600 NA NA

Sign Convention: (+) IiV out &~H down; (-) ~V in & ~H up By

Delta Oef. Read., ~~ar,n (mm) 0.680

Total Equip. Comp., L~dafc (mm) 0.000 By

Corr, Total Def. ~Hc,n (mm) 0.680

~Vn using Ao - spec. (cm
3

) 2.37

AVn using Ac,n- app. (cm
3

) 2.37

~Vn using burette meas.{cm
3

) -3.00

Selected ~Vn (cm
3

) 2.37 NA NA = AVuL 1
After Test WC Corr. for 6V during Shear & Unloading, Wat.c (%) NA

Consolidation ~Vc (em
3

) = 2.37 ~Hc (mm) = 0.680 Ea,c (°10) = 3.65 ~Vclmax (cm
3

) = NA

Vc (cm
3

) =
------- -- _ ...-

& Preshear 62.71 Hc (mm) = 17.970 Ev,c (DID) = 3.65 Eac,max (01'0)= NA

Ac (cm2
) =

--
______0-

Conclusions 34.90 ~Yc (mm) = NA Yc (01'0) = NA Preshear: Yua (%)= NA

Summary of Specimen Physical Properties:

Specific Gravity: Water Total Dry

Gs = 2.720 Measured Height Volume Area Content Unit Weight Unit Weight Saturation Void Ratio,

Condition: (mm) (cm3
) (cm2

) (°/0) (pet) (pet) (0/0) e

Initial (as trimmed) 18.650 65.09 34.90 26.0 116.6 92.5 84.9 0.836

After to cr'v,c 17.970 62.71 34.90 28.1 123.0 96.0 100.0 0.769

Canso!.: to cr'vc,max NA NA NA NA NA NA NA NA

LCA-Method: 1- Initial measured value remains constant. 4 - Based on change in height & volume.

& Note(s} 2 - Initial measured value corrected for applied stress. NA - Not Applicable

3 - Uses measured value at appropriate stress level (NA for rings).

Remarks: t95 for max stress = 1.5 min

Calculated By: L_F__

Reviewed By: H_P---.;;.",_
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Project Number:__..:.04..:..1,;..1;.,.-0.:.;8:;..-..:..16.:.;8;.;6~_

Project Name: _---=E;;;,x;.;;e.;.:lo;;.;n'-'(...:.V.;.:ict;;.;o;,;.r,;,;;ia;L)__

TestType: ..:S:;:;O..:S..=S Test Sta. No.:
Task No.: NA Test No.: NA

7G File Name: B-2321 UD6b
Test Series for: NA

X Tube Field Extruded
Boring No.: B-2321 UD

Sample No.: UD-6
Depth (tt): 28.5 - 30.2
Spec. Selection by X-ray;

Liner Remolded
LPC Core

Compostite No.: _--=__
Specimen No.: B

Geomarine Sample

Tamping
ImpacURammer
Pluviated:
Kneading

Constant Effort: BlowsfTamps per Layer =
-----I

Rammer Wgt.(lbf)= No. Layers = I

Tamper Force (Ibf)= Drop (in.) =
----I

Undercompaclion: Un; (%) = Dia. (in.) =
----I

Ref. Effort= % Camp. = ± Opt.=

Anisotropic at:

Stress

Summary of Specimen Physical Properties
Specific Gravity: Water Unit Weight LL

G.= 2.720 __ Height Volume Area Content Total Dry Saturation PL -200 Void Ratio,
Condition: (mm) (cm3

) (cm2
) (%) (pcf) (pet) (%) PI % e

Initial 18.65 65.09 34.90 25.99 116.6 92.5 84.9 75 94.7 0.836
Atter to a'v,. 17.97 62.71 34.90 28.14 123.0 96.0 100.0 20 NA 0.769

to a've.max NA-
.._----

Consol.: NA NA NA NA NA NA 55 NA NA

Consolidation Stress Summary and Loadin~ Summary
Item Unit Max. Stress Pre-Shear Post Cyclic X Static Strain Rate - 4.0 %/hr.

Vert. Consol. Stress, a',.•: (ksf) NA 3.632 NA Cyclic Rate (Hz): I 10.1; I 11 ; Other =
Induced OCR: - NA NA NA DuringlEnd of Loading Static Cyclic

Axial Strain during Consol., Ea..: % NA 3.65 NA Change in Height, 6HL•n(mm): NA NA
Horiz. Consol. Stress, -r",.: (ksf) NA NA NA Change in Vol., 6VL,n (cm3

): NA NA
Consol. Stress Ratio, ~h.• 1a',.•: - NA NA NA Post Cy.Displ. Reset to Null Pos.: IVes; INo

Shear Strain during Consol., Eto..: % NA NA NA Number of I,.oading Cycles, N = NA
Undr. Ambient Shear Stress, ~h,..: (ksf) NA NA NA ±'th = NA (ksf) ±y= NA %

Undr. Ambient Shear Strain, t..: % NA NA NA at end of cyclic loading, (J'vev.r = NA (ksf)

Post-Cyclic Conditions

Value: 3.632 (ksf)-----NoWeight Top Cap, etc., Mlc (Ibf): 1.16
Data corr. for M,.: X Yes; No

Wire Reinforced Membrane. Model:
X Regular Membrane with Rings

Notes: See Fugro South. Inc. Notation Listing for definition of symbols and acronyms.
NA - Not Applicable

Final Visual Description and Remarks: Mottled Brownish Yellow and Light Gray Fat CLAY (CH)

Loading Summary

'h y a', ,Ja', flrlja'v.e c,ja',.c
(ksf) (%) (ksf) - - -

at Peak Shear Stress 1.339 23.75 2.485 0.539 0.316 0.369
at Maximum Strain 1.084 29.78 2.336 0.464 0.357 -
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,.: 8-232 
Shear 
Strain 

Y 

(%I 
0.00 
0.01 
0.08 
0.18 
0.30 
0.44 
0.57 
0.71 
0.87 
1.05 
1.22 
1.40 
1.57 
1.77 
1.96 
2.15 
2.38 
2.56 
3.21 
3.83 
4.44 
5.06 
5.68 
6.31 
6.95 
7.60 
8.23 
8.86 
9.48 
10.11 
10.76 
11.39 
12.04 
12.67 
13.54 
14.85 
16.08 
17.40 
18.66 
19.91 
21.21 
22.47 
23.75 
25.03 
26.36 
27.67 
28.96 
29.78 

1 
ID , 

Shear 
Stress 

Zh 

(ksf) 
0.000 
0.062 
0.231 
0.41 1 
0.562 
0.686 
0.776 
0.858 
0.936 
0.990 
1.034 
1.072 
1.101 
1.130 
1.144 
1.156 
1.170 
1.176 
1.188 
1.191 
1.191 
1.183 
1.186 
1.192 
1 .zoo 
1.200 
1.203 
1.214 
1.215 
1.215 
1.204 
1.193 
1.178 
1.176 
1.184 
1.195 
1.209 
1.205 
1.187 
1.196 
1.248 
1.311 
1.339 
1.306 
1.211 
1.124 
1.063 
1.084 

Boring 
Elapsed 

Time 

(min) 
0.0 
3.1 
6.2 
9.3 
12.4 
15.6 
18.7 
21.8 
24.9 
28.0 
31.2 
34.3 
37.4 
40.5 
43.6 
46.8 
49.9 
53.0 
62.4 
71.7 
81.0 
90.4 
99.7 
109.0 
118.4 
127.7 
137.1 
146.4 
155.7 
165.1 
174.4 
183.7 
193.1 
202.4 
214.9 
233.5 
252.2 
270.9 
289.6 
308.2 
326.9 
345.6 
364.2 
382.9 
401.6 
420.3 
438.9 
451.4 

nple No.: UI 
Effective 

lertical Stress 

0'" 

&sf) 
3.632 
3.610 
3.618 
3.610 
3.586 
3.533 
3.472 
3.41 5 
3.338 
3.258 
3.178 
3.126 
3.073 
3.016 
2.971 
2.934 
2.899 
2.855 
2.749 
2.685 
2.633 
2.577 
2.555 
2.534 
2.519 
2.475 
2.467 
2.458 
2.471 
2.477 
2.480 
2.475 
2.472 
2.466 
2.464 
2.482 
2.499 
2.515 
2.493 
2.476 
2.477 
2.485 
2.485 
2.464 
2.382 
2.347 
2.335 
2.336 
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B 
:alulated Pore 
'ress. Change 

AU = AoVv 

(ks9 
0.000 
0.022 
0.014 
0.022 
0.046 
0.099 
0.160 
0.217 
0.294 
0.374 
0.454 
0.506 
0.559 
0.61 6 
0.661 
0.698 
0.733 
0.777 
0.883 
0.947 
0.999 
1.055 
1.077 
1.098 
1.113 

' 1.157 
1.165 
1.174 
1.161 
1.155 
1.152 
1.157 
1.160 
1.166 
1.168 
1.150 
1.133 
1.117 
1.139 
1.156 
1.155 
1.147 
1.147 
1.168 
1.250 
1.285 
1.297 
1.296 

Secant 
;hear Modulus 

Gs 
(ks9 

440.262 
277.491 
222.812 
186.453 
155.580 
135.921 
120.201 
107.456 
94.384 
84.651 
76.705 
70.082 
63.972 
58.206 
53.630 
49.650 
45.878 
36.975 
31.078 
26.803 
23.362 
20.883 
18.891 
17.257 
15.783 
14.621 
13.694 
12.812 
12.01 1 
11.194 
10.477 
9.785 
9.278 
8.738 
8.049 
7.519 
6.922 
6.361 
6.010 
5.884 
5.833 
5.637 
5.217 
4.594 
4.064 
3.670 
3.642 

Tangent 
Modulus 

GT 
(ksf) 

342.301 
21 1.088 
153.533 
109.114 
79.195 
63.275 
53.453 
39.949 
27.913 
23.688 
19.154 
15.763 
10.835 
6.517 
6.745 
4.931 
2.245 
1.214 
0.297 
-0.685 
-0.41 9 
0.765 
1.052 
0.596 
0.263 
1.092 
0.979 
0.054 
-0.852 
-1.663 
-2.006 
-1.345 
0.239 
0.889 
1.014 
0.389 
-0.878 
-0.322 
2.353 
4.470 
3.589 
-0.193 
-4.851 
-6.888 
-5.694 
-1.058 
2.626 

- 
~rm. Sher 
Stress 

.d.'".. 

0.000 
0.017 
0.064 
0.113 
0.155 
0.189 
0.214 
0.236 
0.258 
0.273 
0.285 
0.295 
0.303 
0.31 1 
0.315 
0.318 
0.322 
0.324 
0.327 
0.328 
0.328 
0.326 
0.327 
0.328 
0.330 
0.330 
0.331 
0.334 
0.335 
0.334 
0.332 
0.329 
0.324 
0.324 
0.326 
0.329 
0.333 
0.332 
0.327 
0.329 
0.344 
0.361 
0.369 
0.360 
0.333 
0.310 
0.293 
0.299 

Boring B-2321UD, amp1 -6B D th 28.5 - 30.2 fi 
$age ?4#7 of 2019 

xm. Vert. 

Stress 

~ ' J o ' , ,  

1.000 
0.994 
0.996 
0.994 
0.987 
0.973 
0.956 
0.940 
0.919 
0.897 
0.875 
0.861 
0.846 
0.830 
0.818 
0.808 
0.798 
0.786 
0.757 
0.739 
0.725 
0.710 
0.703 
0.698 
0.694 
0.682 
0.679 
0.677 
0.680 
0.682 
0.683 
0.681 
0.681 
0.679 
0.679 
0.683 
0.688 
0.692 
0.686 
0.682 
0.682 
0.684 
0.684 
0.678 
0.656 
0.646 
0.643 
0.643 

nn. Dew. 

V. Stress 

1u'Jo'v.c 

0.000 
0.006 
0.004 
0.006 
0.013 
0.027 
0.044 
0.060 
0.081 
0.103 
0.1 25 
0.139 
0.154 
0.170 
0.182 
0.192 
0.202 
0.214 
0.243 
0.261 
0.275 
0.290 
0.297 
0.302 
0.306 
0.318 
0.321 
0.323 
0.320 
0.318 
0.317 
0.319 
0.319 
0.321 
0.321 
0.317 
0.312 
0.308 
0.314 
0.318 
0.318 
0.316 
0.316 
0.322 
0.344 
0.354 
0.357 
0.357 

- 
BS Ratio 

h 9 k  

voss 

0.00 
0.98 
3.65 
6.49 
8.90 
10.99 
12.61 
14.10 
15.67 
16.90 
18.03 
18.94 
19.72 
20.55 
21.06 
21.50 
21.98 
22.38 
23.37 
23.92 
24.34 
24.65 
24.91 
25.20 
25.46 
25.86 
26.00 
26.29 
26.19 
26.12 
25.90 
25.74 
25.49 
25.50 
25.66 
25.71 
25.82 
25.60 
25.46 
25.79 
26.74 
27.82 
28.31 
27.93 
26.96 
25.60 
24.47 
24.90 

FUGRO CONSULTANTS INC. 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down

Test Type: ...;;S:.,::O...:::S...:::S_______ Sta. No.: 5G File Name: B-2321 UD8b
Assign, o"'v,c = 5.76 ksf Kc.DSS (th,e I O"v.e)= NA

Induced OCR = NA KUb•Dss (thU,b I O"v,e) = NA

Type Stage: NA = NA NA, NA & NA

Specific Gravity· 2720 0Meas' DAssumed

Project Number: __..;;,.04..:..1;...,;1_-0:..;8;...,;-1.;..;6;...;8-,"6__
Task No.: NA

Project Name: Exelon (Victoria)

Test No.: NA Test Series for/on: NA------
Assig Remarks' .,

~Tube UField Extruded Liner U.Remolded Tamping wConstant Effort: BlowslTamps per Layer =

Boring No.: B-2321UD LPC Core Impact/Rammer Rammer Wgt.(lbf)= No. Layers =----_. I"-
_._-_.

Sample No.: UD-8 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) =-------_. - I"-
Dundercompaction:Depth (ft): 48.5 - 50.2 Specimen No.: B Kneading Uni (%) = Dia. (in.) =

Ispec. Selection by X-ray; nGeomarine Sample
I"- --

Ref. Effort= % Compo = ±Opt.=

Type ~Kcat: ~ Incremental ; UAnisotropic at: --1!lnclined Stress Path, Ke,Dss ~Used Automated System

Consolidation: CRS 900 Stress Path Remarks:

Loading X Static X Strain Creep X Const, VoI.lHt X Without - Water UCYCliC (Hz) Strain UStress- - ~ ~ -
Rate: I 0.1;

t--
Conditions: Rapid Stress Post Cyclic Drained With - Bath 1; Other:

Water Initial - Trimming Location Final, W at Soil and Ring Masses Initial Final

Content (WC); Top (Wo,l) Bottom (Wo,2) Sides(Wd (see below) Mass Moist Soil + Tare (g) 304.65 125.71

Container No. 592 4091 5005 4018 Mass Tare (g) 182.69 4,52

Mass Moist Soil + Cont. (g) 49.54 139.55 57.17 63.22 Mass Moist Soil, MI,o Mt,at (g) 121.96 121.19

_ Mass Dry .~oil ",:~ontainer (g) 45.59 114.19 51.14 55.61 _.__~~~!.~ry S~. (soli not Included in flnat mass above)._------------------ ._----
Mass Container (g) 31.71 30.66 31.53 30.13 Container No.

WATER CONTENT (%j 28.46 30.36 30.75 29.87 Mass Dry Soil + Container (g)

Avg. Initial WC, Wo,avg (%j 29.86 Final WIt: X Slice; Whole Spec. Mass Container (g)

See attached data sheet(s) for additional water contents Mass Excess Dry Soil (g) 0.00

Specimen Trimmin~: Estimated Initial Unit Weight

~~rimmingRing for Fugro Apparatus NL5 Large-ring ID # Total, 'YLo (Ib/ftJ )= 116.98 Dry, 'Yd.o (lb/W)= 90.08-
X Trimming Ring for NGI Apparatus Small-ring ID #

Hs,t(mm): 1~.65 As,t(cm\ 34.90 Specimen Lateral Confinement by:

Ds,t (mm): 66.66 Vs.l(cm\ 65.09 IWire Reinforced, Model: Thickness (mm) =

Remarks: Stress Dia. by PiTape (mm) Area, Ae,n

Free Standing by Wire Saw Lathe or Reconstituted Spec. (mm) Level Meas. Corr. (cm2
) (in2

)

Height (Htr) Diameter (Do) Remarks: 0

1 18.730 1-T NA cr'v,c

2 18.630 2-M NA cr'y,max

3 18.570 3-B NA ~ Regular Membrane with Ring Set No. 5 10, Rings (mm)

4 18.660 1'-T NA For Free Standing Thickness (mm): Top: 0.63 , = 67.28

5 18.670 2'-M NA or Reconstituted Spec.: ~~ingle Bottom: 0.60 , Corr. for memo

Avg. 3'-B NA Atr (cm2):1 NA X Double Membr. Thick. = 0.31 = 66.660

= 18.650 Avg NA Vtr (cm3):1 NA Area Ring with mem., Ao: (cm2)=1 34.90 ; (in )= 5.409

Note: NA indicates not applicable. 528~~ 1.16 Ibf

For G in the Sta. No. indicates Fugro or GEOTAC apparatus. Plattens with Pins:

Final Visual Description: ~....?ttled Light Yellowish Brown and Light Gray Fat ~LAY (CHt _

HC

4/5/2008

HP Nt

Setup By: __.;..;Hc..:;C__

Date: _...;4...;/2;...,;/2..:..0;...,;0_8_

Final Calc. By: L..:..F__

Remarks: -----'------'---------

Other Remarks:------'-----'-------------------
Trim.! Recon. By: HC

Date: 4/1/2008

Prelim. Calc. By: He

Specimen Take Down:0Spec. removed right after shearing

Dspec. unloaded to zero stress with access to water

Volume 3 Rev. 0 - 7/18/2008 B-2321_U~~~~u8i'"2bWO/200B
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary 

Volume 3 Rev. 0 - 7/18/2008 

Project Number: 041 1-08-1 686 Test Station No.: 5G File Name: B-2321-UD8b 

Task Number: N A Specific Gravity: 2.720 m ~ e a s u r e d ;  n ~ s s u m e d  

Type Test: SDSS O~eecnstituted; a ~ e m o l d e d  

Calculations C o n  for Salt (dissolved PPM 

Boring B - 2 3 2 l U D , $ ~ , ~ , ~ ~ P ~ ~ @ t h  48.5 - 50.2 ft 

So 

FUGRO C m k m $ N C .  

Consolidation Stress Summary and Loading Summary 

Test Stage: 

Nominal Vertical Stress, aBv (ksf) 

AxialNertical Force, P,, (Ibf) 

Horizontal Force, P,, (Ibf) 

Nominal 0CR 

&,(ON,days,hrs) 

By Saturation = 1 

Back Cal. Water Content During Consol. - 
Based on the Consolidation Conclusions Given Below 

HeightNolume Change Summary 

Pre-Shear 

5.76 

N A 
0 

N A 

1.19 days 

Max. Stress 

NA 

NA 
NA 

NA 

NA - 1 ~ndrained ambient stress applied: with Delta shear force (Ibf) = NA & Duration (min) = NA 8, Delta disp., AdhCla (mm) = NA 

Trimmed Specimen (TS) - lnital Water Contents over Saturation (%): 

Specimen 

Unloaded 

After Test To 

N A 

During 

Rebound 

to d,, = 
N A 

Variation in 

Height &Volume 

During Consol. - 
Stress Units (ksf) 

Selected AV, (cm3) 

Post Cyclic 

N A 

During initial 

Consol. to 

aver a 

5.760 
Sign Convention: (+) AV out & AH down; (-) AV in & AH up 

N A 2.72 

X Static Strain Rate = NA (%lhr or 1 

Sides, Wo,3 

30.75 

93.5 

Avg., WoVav, 
29.86 

92.1 

Top, W,, 
28.46 !!%- 
89.9 

NA = AVuL I 
After Test WC Corr. for AV during Shear II Unloading, W,. (%) 

N A 
N A 

N A 

N A 

Cyclic Rate (Hz): 1 10.1; 1 

Measured final mass of moist soil, Mt, (g) 

Final mass of moist soil corrected for excess d j  soil, M,, (g) 

Selct., W,, 

29.86 

92.1 

Bornom, Wo2 

30.36 

92.9 

-- 

NA 

Delta Def. Read., Ad,,, (mm) 

Total Equip. Comp., CAd,,, (mm) 

Corr. Total Def. AH,, (mm) 

AV, using & - spec. (cm3) 

AV, using A,,- app. (cm3) 

AV, using burette meas.(cm3) 

1; other= 

121 .I 9 

121 . I9  

0.775 -- 
0.000 -- 
0.775 

2.70 

2.70 

0.30 

DuringlEnd of Loading 

Change in Height, AHLn (mm) 

Change in Vol., AVL, (cm3) 

Lateral Confinement Area Cal. Approach (LCA); Method 1. 2. 3 olr 4 : r n  Back Cal.WC at Max. Stress, Wcmax,k (%) 

Static 
NA 

NA 

AVc,max (cm? = NA 

Eac,max (%I= - N A 
Preshear: y,, (%)= NA 

Consolidation 
& Preshear 

Conclusions 

Cyclic 
N A 

N A 

Post Cy.Displ. Reset to Null Position: ]yes; 

AV, (cm3) = 2.70 AHc (mm) = 0.775 E,, (%) = 4.16 - 
V, (cm3) = 62.38 H, (mm) = 17.875 E,, (%) = 4.15 

A, (cm2) = 34.90 AT, (rnm) = NA y, (%) = NA 

No 

Summary of Specimen Physical Properties: 

LCA-Method: 1- Initial measured value remains constant. 4 - Based on change in height & volume. Calculated By: LF 

& Note@) 2 - Initial measured value corrected for applied stress. NA - Not Applicable Reviewed By: HP ~1 
3 - Uses measured value at appropriate stress level (NA for rings). 

Remarks: t95 for max stress = 15.2 min 

Dry 
Unit Weight 

(P* 
89.8 
93.7 
N A 

Water 
Content 

(%I 
30.3 
29.7 
N A 

Specific Gravity: 
G, = 2.720 Mearund 

Condition: 

Initial (as trimmed) 
After to a',, 
Consol.: to cr',,, 

Saturation 

(%I 
92.7 
100.0 
N A 

Total 
Unit Weight 

(pcf) 
117.0 
121.6 
P 

N A 

Volume 

(m3)  
65.09 
62.38 -.-- 

N A 

Height 

(mm) 
18'.650 
17.875 

NA 

Void Ratio, 

e 

0.891 
0.812 

N A 

Area 

(cm2) 
34.90 
34.90 

N A 



Project Number:__.=.04.:...1;..;1;...-0.:..8;..-.:...16.:..8;.;6~_

Project Name: _......;;E;;;.x;.;;.e.:.:lo..;.;n....:(V......;;ict..;.;o:..;.r.:.:ia~) __

TestType:...;:S;.;;D;.;:S;.;:S Test Sta. No.:
Task No.: NA Test No.: NA

5G File Name: B-2321 UD8b
Test Series for: NA

X Tube Field Extruded
Boring No.: B-2321 UD

Sample No.: UD-8
Depth (tt): 48.5 - 50.2
Spec. Selection by X-ray;

Liner Remolded
LPC Core

Compostite No.: _-,,-__
Specimen No.: B

. Geomarine Sample

Tamping
ImpacURammer
Pluviated:
Kneading

Constant Effort: Blowsframps per Layer =
----I

Rammer Wgt.(lbf)= No. Layers = I
Tamper Force (Ibf)= ~,.--,-,..,.,--_ Drop (in.) = I

Undercompaction: Un; (%) = Dia. (in.) =
----I

Ref. Effort= % Compo = ± Opt.=

Type
Consolidation:

Loading X Static
Conditions: Dynamic

Anisotropic at:

Stress

Summary of Specimen Physical Properties
Specific Gravity: Water Unit Weight LL

G. = 2.720 "_life. Height Volume Area Content Total Dry Saturation PL -200 Void Ratio,

Condition: (mm) (cm3
) (cm2

) (%) (pet) (pet) (%) PI % e
Initial 18.65 65.09 34.90 30.27 117.0 89.8 92.7 64 97 0.891

Atter to cr'v,c 17.88 62.38 34.90 29.75 121.6 93.7 100.0 16 NA 0.812-- .
Consol.: to cr'vc.m•• NA NA NA NA NA NA NA 48 NA NA

Consolidation Stress Summary and Loadins Summary
Item Unit Max. Stress Pre-Shear Post Cyclic X Static Strain Rate = 4.7 %/hr.

Vert. ConsC?I.~,!ss, ~~ (ksf) NA 5.776 NA Cyclic Rate (Hz): I 10.1; I 11 ; Other =
Induced OCR: - NA NA NA During/End of Loading Static Cyclic

Axial Strain during Consol., to,,: % NA 4.16 NA Change in Height, 6HL,n (mm): NA NA
Horiz. Consol. Stress, tn,,: (ksf) NA NA NA Change in Vol., 6VL,n (cm3

): NA NA
Consol. Stress Ratio, tn., I cr'•.,: - NA NA NA Post Cy.Displ. Reset to Null Pos.: IYes; INo

Shear Strain during Consol., tn.,: % NA NA NA Number of Loading Cycles, N = NA
Undr. Ambient Shear Stress, tn...: (ksf) NA NA NA ±"th= NA (ksf) ry= NA %

Undr. Ambient Shear Strain, £".: % NA NA NA at end of cyclic loading, G'vey., = NA (ksf)

Post-Cyclic Conditions

Value: __5_._77_6__(ksf)Weight Top Cap, etc., Mlc «(bf): 1.16 No
Data corr. for M,,: X Yes; No

Wire Reinforced Membrane, Model:
X Regular Membrane with Rings Yes X No

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms.
NA - Not Applicable

Final Visual Description and Remarks: Mottled Li~ht Yellowish Brown and Light Gray ::.:.Fa::.:.t::.:.C::.:.LA=-..;"Y.:.......>-(C::.:.H..:.)<-- _

Loading Summary
th y cr'. tJcr'v 6cr'Jcr'v.c cjcr'v.c

(ksf) (%) (ksf) - - -

at Peak Shear Stress 2.899 3.91 4.441 0.653 0.231 0.502
at Maximum Strain 1.622 29.51 3.597 0.451 0.377 -

Volume 3 Rev. 0 - 7/18/2008



Sample No . UD-8BBoring No . 6-2321 UD.. ..
Elapsed Shear Shear Effective Calulated Pore Secant Tangent Norm. Shear Norm. Vert. Norm. Deer. Stress Ratio

Time Strain Stress Vertical Stress Press. Change Shear Modulus Modulus Stress Stress in V. Stress Angle

y 'th a' .e.U = .e.a'v G. GT 'tt/a'v.• a'Ja'v,c .e.a'/a'v.• .'ossv
(min) (%) (ksf) (ksf) (ksf) (ksf) (ksf) ( .)

0.0 0.00 0.009 5.776 0.000 - . 0.002 1.000 0.000 0.09
2.6 0.04 0.226 5.772 0.004 486.940 441.352 0.039 0.999 0.001 2.24
5.2 0.09 0.390 5.787 -0.011 442.924 296.010 0.068 1.002 -0.002 3.86
7.7 0.16 0.537 5.776 0.001 328.046 185.208 0.093 1.000 0.000 5.32
10.3 0.24 0.670 5.784 -0.007 278.643 156.731 0.116 1.001 -0.001 6.61
12.9 0.33 0.793 5.761 0.015 240.787 143.999 0.137 0.997 0.003 7.84
15.4 0.41 0.914 5.752 0.024 222.417 141.485 0.158 0.996 0.004 9.03
18.0 0.50 1.042 5.733 0.043 205.700 131.464 0.180 0.992 0.008 10.30
20.6 0.61 1.176 5.701 0.076 192.433 140.537 0.204 0.987 0.013 11.66
23.1 0.71 1.336 5.664 0.113 186.526 152.438 0.231 0.981 0.019 13.27
25.7 0.81 1.488 5.630 0.147 182.349 126.279 0.258 0.975 0.025 14.80
28.3 0.95 1.627 5.563 0.213 170.271 109.989 0.282 0.963 0.037 16.30
30.9 1.05 1.752 5.511 0.266 165.301 109.615 0.303 0.954' 0.046 17.64
33.4 1.18 1.876 5.453 0.324 158.304 90.454 0.325 0.944 0.056 18.99
36.0 1.30 1.978 5.404 0.373 150.980 73.398 0.342 0.935 0.065 20.10
38.6 1.43 2.060 5.346 0.431 143.414 64.823 0.357 0.925 0.075 21.07
41.1 1.56 2.146 5.275 0.502 136.639 62.927 0.372 0.913 0.087 22.14
43.7 1.70 2.227 5.272 0.504 130.795 60.111 0.386 0.913 0.087 22.90
51.4 2.14 2.489 5.067 0.709 115.836 51.505 0.431 0.877 0.123 26.16
59.1 2.69 2.733 4.808 0.968 101.164 33.156 0.473 0.832 0.168 29.61
66.8 3.29 2.865 4.608 1.168 86.793 13.812 0.496 0.798 0.202 31.87
74.5 3.91 2.899 4.441 1.335 73.866 0.600 0.502 0.769 0.231 33.14

82.2 4.54 2.872 4.336 1.440 63.006 -6.237 0.497 0.751 0.249 33.51

89.8 5.18 2.820 4.237 1.540 54.294 -9.852 0.488 0.733 0.267 33.65

97.5 5.83 2.744 4.181 1.596 46.877 -12.656 0.475 0.724 0.276 33.28

105.2 6.50 2.653 4.144 1.633 40.690 -13.301 0.459 0.717 0.283 32.63

112.9 7.16 2.568 4.118 1.659 35.731 -11.278 0.445 0.713 0.287 31.95
120.6 7.80 2.506 4.112 1.664 32.018 -7.818 0.434 0.712 0.288 31.36
128.3 8.44 2.468 4.103 1.673 29.113 -6.286 0.427 0.710 0.290 31.02
136.0 9.07 2.426 4.070 1.706 26.644 -6.791 0.420 0.705 0.295 30.80
143.7 9.73 2.380 4.071 1.706 24.372 -7.065 0.412 0.705 0.295 30.32
151.4 10.40 2.332 4.062 1.714 22.336 -6.889 0.404 0.703 0.297 29.86
159.1 11.07 2.288 4.038 1.738 20.582 -6.380 0.396 0.699 0.301 29.53
166.8 11.71 2.248 4.016 1.761 19.116 -6.057 0.389 0.695 0.305 29.24
177.0 12.54 2.199 3.986 1.790 17.460 -5.867 0.381 0.690 0.310 28.88
192.4 13.84 2.124 3.940 1.836 15.282 -5.443 0.368 0.682 0.318 28.33
207.8 15.12 2.059 3.896 1.881 13.557 -4.368 0.356 0.674 0.326 27.85
223.2 16.39 2.012 3.865 1.911 12.220 -4.135 0.348 0.669 0.331 27.50
238.6 17.65 1.954 3.839 1.937 11.020 -3.833 0.338 0.665 0.335 26.98
253.9 18.93 1.916 3.816 1.961 10.072 -3.650 0.332 0.661 0.339 26.66
269.3 20.23 1.860 3.779 1.997 9.147 -3.733 0.322 0.654 0.346 26.20
284.7 21.52 1.819 3.760 2.016 8.408 -2.723 0.315 0.651 0.349 25.81
300.1 22.85 1.788 3.726 2.051 7.785 -2.611 0.310 0.645 0.355 25.64
315.5 24.14 1.750 3.715 2.062 7.213 -2.679 0.303 0.643 0.357 25.23
330.8 25.47 1.718 3.671 2.105 6.710 -2.283 0.297 0.636 0.364 25.08
346.2 26.79 1.690 3.644 2.132 6.273 -2.613 0.293 0.631 0.369 24.88
361.6 28.15 1.648 3.600 2.176 5.824 -2.513 0.285 0.623 0.377 24.60
377.0 29.51 1.622 3.597 2.179 5.464 -1.971 0.281 0.623 0.377 24.27
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 

Project Number: 041 1-08-1 686 Test Type: SDSS Sta. No.: 10G File Name: B-2321-UD9b 
Task No.: N A Assign, cr',, = 6.48 ksf KC.DSS (Th,c I G1v.c)= N A 

Project Name: Exelon (Victoria) Induced OCR = NA KU~.OSS (Thu,b I ~ 'v .c )  = N A 

Test No.: NA Test Series forlon: -! .- Type Stage: NA = NA , NA , NA & NA 

Assig. Remarks: Specific Gravity: 2.680 M ~ e a s . ;  a ~ s s u m e d  

f i l ~ r i m m i n ~  Ring for NGI Apparatus - I Ismall-ring ID # 

H,.I (mm): I 18.83 I A., (cm2):l 34.68 

y ~ u b e  U ~ i e l d  Extruded Liner u ~ e m o l d e d  M Boring No.: B-2321 UD LPC Core 

Sample No.: UD-9 Compostite No.: 

Depth (fi): 58.5 - 61.0 Specimen No.: B -- 
Spec. Selection by X-ray; n ~ e o m a r i n e  Sample 

D,, (mm) :I 66.45 1 V,, (cm3):1 65.28 1 
-- 

Remarks: I 

- 
- 
- 

l~ree  Standing by Wire Saw Lathe or Reconstituted Spec. (mm) 
Height (H*) 1 Diameter (Do) Remarks: 

Tamping J~onstant ~ffort: BlowsiTamps per Layer = 
ImpactlRammer Rammer Wgt.(lbf)= No. Layers = 

Pluviated: Tamper Force (Ibf)= Drop (in.) = 
Kneading Undercompaction: Uni (%) = -- Dia. (in.) = -- 

Ref. Effort= % Comp. = *Opt.= 

For Free Standing 

Incremental 

Consolidation: 
- . ; ~ ~ n i s o t r o ~ i c  at: 

Note: NA indicates not applicable. 

Inclined Stress Path, Kcboss Used Automated System 
90' Stress Path Remarks: 

Loading X Static 
Conditions: Rapid 

5 ( 18.820 
Avg. 

= 18.825 

Specimen Lateral Confinement by: 

Wire Reinforced, Model: Thickness (mm) = 

Stress 1 Dia. by PiTape (mm) Area, J%," 

I Level Meas. ~ o r r .  I (cm2) I (in2) - I I I I 

2'-M 

3-8 

Avg 

Regular Membrane with Ring Set No. 10 ID, Rings (mm) 

Thickness (mm): Top: 0.65 , = 67.12 - 
Single Bottom: 0.68 , Corr. for rnem. 

X Double Membr. Thick. = 0.33 = 66.450 

Area Ring with mem., A,,, (cm2)=I 34.68 ; (in2)= 5.375 

 ass TOD C ~ D .  etc.. M~ =I 528.2 g, 1.16 Ibf 

F or G in the Sta. No. indicates Fugro or GEOTAC apparatus. Data corr. for M,:I X I~es ;  I INO Plattens with pins:( (yes; I X IN( 
Final Visual Description: Mottled Very Pale Brown -- and Brownish Yellow LeanCLAY with sand (CL) -- 

- 

N A 
N A 

N A 

Other Remarks : -- -- -.-- 
Trim./ Recon. By: HC Setup By: HC Take Down By: HC 

Date: 4/1/2008 Date: 41112008 Date: 4/3/2008 

Prelim. Calc. By: HC Final Calc. By: LF Reviewed By: Hp uf 
Specimen Take Down: Spec. removed right after shearing Remarks: 

Spec. unloaded to zero stress with access to water - 

- X 
1; Other. 

- 

Soil and Ring Masses 

Mass Moist Soil + Tare (g) 

Mass Tare (g) 
Mass Moist Soil, Mt, Mt,* (g) 

Final, W, 

(see below) 
5059 

76.93 

68.67 

30.59 

21.69 
,Whole Spec. 

Water 
Content (WC); 

Container No. 
Mass Moist Soil + Cont. (g) 

Mass Dry Soil + Container (g) 
Mass Container (g) 

WATER CONTENT (%) 

Avg. Initial WC, Worn (%) 

Volume 3 Rev. 0 - 7/18/2008 

Without - Water A c y c l i c  (Hz) 

With - Bath  ate: (0.1; 
- X Creep 

Post Cyclic 

Initial Final 

31 8.06 139.91 

183.37 4.65 
134.69 135.26 

(see attached data sheet(s) for additional water contents 

or Reconstituted Spec.: 

YAW 7/16/0S 
FUGRO CC#/$ikw&dNC. 

Const, Vol./Ht 
Drained 

Excess Dw Soil (soil not included in final mass above) 
Container No. 

Mass Dry Soil + Container (g) - 
Mass Container (g) - -- - .- - . -. - . -- . -- . - . - . . . - - - , . . - - .. - - -. .. . - - 

Mass Excess Dry Soil (g) 0.00 

Initial - Trimming Location 

Estimated Initial Unit Weight 
Total, yto (lb/ft3)= 128.81 1 Dry, ~ d . ~  (lbfiJ)= 107.56 

Specimen Trimming: I 

A, (cm2): 

V, (cm3): 

J~r imrn in~ Ring for Fugro Apparatus 

NA 

N A 

Sides (WOJ) 

4051 

75.78 

68.25 

29.75 

19.56 
X Islice ; I 

Top (W,,) 
C40 

76.70 

69.18 

30.16 

19.27 
19.76 

NL6 Large-ring ID # 

Bottom (Wo2) 

115 

78.10 

70.23 

31.74 

20.45 
Final W,,: 



DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary 

Volume 3 Rev. 0 - 7/18/2008 Boring 8-2321UD, am +ageP]le4Y%%&Yth 58.5 - ' FUGRO CO~#&~~!$&/NC. 

Project Number: 041 1-08-1686 Test Station No.: 1 OG File Name: 8-2321 UD9b 

Task Numbec N A Specific Gravily: 2,680 m ~ e a s u r e d ;  a ~ s s u m e d  

Type Test: SDSS ~ ~ e c o n s t i t u t e d ;  u ~ e m o l d e d  

Calculations Corr. for Salt (dissolved PPm 

Consolidation Stress Summary and Loading Summary 

Test Stage: 

Nominal Vertical Stress, anV (ksf) 

Static Strain Rate = NA (%/hr or 1 

AxialNertical Force, P,, -- (Ibf) 

Max. Stress 

NA Cyclic Rate (Hz): 1 10.1; 1 1; Other= 

--. NA 

Pre-Shear 

6.48 

N A 

Post Cyclic 

N A 

Horizontal Force, Phr.,, (Ibf) - - -- ----- 

X 

Change in Height, - AHLn (mm) 

N A 
NA NA 

Nominal OCR 

&,(ON,days,hrs) 

DuringfEnd of Loading 

N A 

NA 

Yes; 

- 0 

N A 

1 NO 

N A 

NA 

N A 

dundrained ambient stress applied: with Delta shear force (Ibf) = NA & Duration (min) = NA & Delta disp., Ad,,, (mm) = NA 

Static 

Wo 

So 

Cyclic 

N A 

0.77 days 

N A Change in VOI., AVL, (wn3) 

N A Post Cy.Displ. Reset to Null Position: 

Trimmed Specimen (TS) - lnital Water Contents over Saturation (%): 

Top, W,, 
19.27 

94.5 

- 

Based on the Consolidation Conclusions Gwen Below 

- - 
HeightNolurne Change Summary 

Selct, We, 

19.76 

95.8 

Back Cal. 

Measured final mass of moist soil, M,,,l (g) 

Final mass of moist soil corrected for excess d j  soil, MI,&, (g) 

Bottbm, Won 

20.45 

97.6 

Variation in 

Height & Volume 

During Consol. 

Stress Units (ks9 

135.26 

135.26 

During Initial 

Consd, to 

 or 
6.480 

During 

Rebound 

to dymC = 
N A 

NA = A V " ~  I 
NA 

Selected AV, (cm3) 

Sides, WO,, 

19.56 

95.3 

Specimen 

Unloaded 

After Test To 

N A 
Sign Convention: (+) AV out & AH down; (-) AV in & AH up 

Avg., W,,,, 
19.76 

95.8 

After Test WC Con. for AV during Shear & Unloading, W.Lc (%) 

Delta Def. Read., Ad,,, (mm) 

Total Equip. Comp., ZAd,,, (mm) 

Corr. Total Def. AH,, (mm) -- 
AV, using & - spec. (cm3) 

AV, using 4,- app. (cm3) 

AV,, using burette meas.(crn3) 

2.36 

Lateral Confinement Area Cal. Approach (LCA); Method 1.2.3 o! 4: 

0.677 -- 
0.000 --- 
0.677 - 
2.35 

2.35 

0.50 

N A 

AVc,,, (cm3) = NA 

Eat,- (%)= NA 
Preshear: y,, (%)= NA 

Consolidation 
& Preshear 

Conclusions 

AV, (cm3) = 2.34 AH, (mm) = 0.677 h,, (%) = 3.60 
V, (cm3) = 62.94 H, (mm) = 18.148 , ( %  = 3.58 

&(cm2)= 34.68 AY, (mm) = N A yc (%) = NA 

Summary of Specimen Physical Properties: 

LCA-Method: 1- Initial measured value remains constant. 4 - Based on change in height & volume. Calculated By: LF 

& Note(s) 2 - Initial measured value corrected for applied stress. NA - Not Applicable Reviewed By: HP & 
3 - Uses measured value at appropriate stress level (NA for rings). 

Remarks: t95 for rnax stress = 0.7 min 

Saturation 

(%I 
97.6 
100.0 
N A 

Specifjc Gravity: 
G, = 2.680 ~~~~d 

Condition: 

Initial (as trimmed) - 
After to c r ' , ,  
Consol.: to o'm,max 
, 

Void Ratio, 

e 

0.565 
0.508 

N A 

Height 

(mm) 
18.825 
18.148 

NA 

Dry 
Unit Weight 

(Pd) 
106.9 
11 0.9 
N A 

Volume 

(cm3) 
65.28 
62.94 

N A 

Total 
Unit Weight 

(pd) 
128.8 
131.8 

N A 

Area 

(cm2) 
34.68 
34.68 

N A 

Water 
Content 

(%I 
20.5 
18.9 
N A 



Project Number: __=-04.:..1:...:1:...-0=-8;..-..;.16=-8~6:.-_

Project Name: _--=E;;,;x;;;,e;.;:lo..;.n....l(.;.V;.;:ic..;.to:..:.r;.;:ia;L.)__
Test Type: ...;;S:...D....;;S....;;S_--:-:-:- ~ Test Sta. No.:
Task No.: NA Test No.: NA

10G File Name: B-2321 UD9b
Test Series for: NA

Uni (%) =
% Comp. =

BlowslTamps per layer =
----I

No. Layers = I
Drop (in.) = I

Dia. (in.) =
-----I

± Opt.=

Constant Effort:
Rammer Wgt.(lbt)=----

Tamper Force (lbt)= _
Undercompaction:

Ref. Effort=

L.-.l.:...:Re=m:..:.:o::.:.:ld~e;;;,d __I--ITamping
ImpacURammer
Pluviated:
Kneading

X Tube Field Extruded
Boring No.: B-2321 UD

Sample No.: UD-9
Depth (tt): 58.5 - 61.0
Spec. Selection by X-ray;

Type
Consolidation:

Loading X Static
Conditions: Dynamic

Anisotropic at:

Stress

Summary of Specimen Physical Properties
Specific Gravity: Water Unit Weight LL

G. = 2.680 _,.d Height Volume Area Content Total Dry Saturation PL -200 Void Ratio,
Condition: (mm) (cm3

) (cm2
) (%) (pct) (pct) (%) PI % e

Initial 18.83 65.28 34.68 20.46 128.8 106.9 97.6 49 77 0.565
After to a'.,c 18.15 62.94 34.68 18.87 131.8 110.9 100.0 14 NA 0.508
Consol.: to a'.c.lMx NA NA NA NA NA NA NA 35 NA NA

Consolidation Stress Summary and Loading Summary
Item Unit Max. Stress Pre-Shear Post Cyclic X IStatic Strain Rate = 4.8 %/hr.

Vert. Consol. Stress, 0"",: (kst) NA 6.482 NA ICyclic Rate (Hz): I 10.1 ; I 11 ; Other =-
Induced OCR: - NA NA NA During/End of Loading Static Cyclic

Axial Strain during Consol., to,: % NA 3.60 NA Change in Height, 6HL•n (mm): NA NA
Horiz. Consol. Stress, t",: (kst) NA NA NA Change in Vol., 6VL,n (cm\ NA NA

Consol. Stress Ratio, til., I 0",.,= - NA NA NA Post Cy.Displ. Reset to Null Pos.: IVes; INo
Shear Strain during Consol., ~,: % NA NA NA Number of Loading Cycles, N = NA

Undr. Ambient Shear Stress, tn....: (kst) NA NA NA ±1:h = NA (kst) ±:y= NA %
Undr. Ambient Shear Strain, e...: % NA NA NA at end of cyclic loading, cr'w:y.r = NA (ksf)

Weight Top Cap, etc., Mlc (Ibf): 1.16 No Value: 6.482 (kst)
Data corr. for M..: X Yes; No

Wire Reinforced Membrane, Model: Post-Cyclic Conditions
X Regular Membrane with Rings Yes X No

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms.
NA - Not Applicable

Final Visual Description and Remarks: Mottle~ Very_Pale J3ro~Q_~nd Brownish Yellow Lean CLA_V_w_i_th_s_a_n....;d_(:o....:C:....:L
CL
> _

Loading Summary

'th y a'v 'tJcr'v 6a'ja'v.e c.ja'v.e
(kst) (%) (kst) - - -

at Peak Shear Stress 2.169 10.14 4.802 0.452 0.259 0.335
at Maximum Strain 1.946 29.40 4.359 0.447 0.328 -

Volume 3 Rev. 0 - 7/18/2008 Boring B-2321 UD~'?Pl~'a ~g>o9f3lO>42'th 58.5 - 61.0 ft



I N UD 9BsB 2321UDBoring No.: - amole 0.: -
Elapsed Shear Shear Effective Calulated Pore Secant Tangent Norm. Shear Norm. Vert. Norm. Deer. Stress Ratio

Time Strain Stress Vertical Stress Press. Change Shear Modulus Modulus Stress . Stress in V. Stress Angle

y Th a'. aU =aa'. G. GT TJla'•.c a'Ja'v.c aa'./a'•.c ,'oss

(min) (%) (ksf) (ksf) (ksf) (ksf) (ksf) ( .)

0.0 0.00 0.003 6.482 0.000 - - 0.000 1.000 0.000 0.02

2.5 0.05 0.229 6.462 0.020 463.372 375.351 0.Q35 0.997 0.003 2.03

5.1 0.13 0.467 6.432 0.050 352.827 269.887 0.072 0.992 0.008 4.15

7.6 0.20 0.639 6.393 0.089 318.559 214.153 0.099 0.986 0.014 5.71

10.1 0.28 0.780 6.345 0.137 277.722 158.155 0.120 0.979 0.021 7.00

12.6 0.38 0.915 6.277 0.205 242.549 132.231 0.141 0.968 0.032 8.29

15.2 0.48 1.039 6.198 0.284 217.594 110.059 0.160 0.956 0.044 9.52

17.7 0.58 1.140 6.120 0.362 195.738 89.564 0.176 0.944 0.056 10.55

20.2 0.69 1.233 6.024 0.457 177.528 80.926 0.190 0.929 0.071 11.56

22.7 0.81 1.323 5.949 0.533 163.474 75.602 0.204 0.918 0.082 12.54

25.2 0.93 1.412 5.862 0.620 151.491 67.105 0.218 0.904 0.096 13.54
27.8 1.08 1.505 5.758 0.724 139.056 55.647 0.232 0.888 0.112 14.64

30.3 1.24 1.583 5.640 0.842 127.614 42.839 0.244 0.870 0.130 15.68

32.8 1.40 1.640 5.538 0.944 117.199 34.815 0.253 0.854 0.146 16.50
35.3 1.55 1.693 5.448 1.033 108.746 29.495 0.261 0.841 0.159 17.26

37.9 1.72 1.736 5.361 1.121 100.575 26.517 0.268 0.827 0.173 17.95

40.4 1.90 1.783 5.287 1.195 93.936 25.803 0.275 0.816 0.184 18.64

42.9 2.09 1.830 5.199 1.283 87.554 18.149 0.282 0.802 0.198 19.39

50.5 2.69 1.903 4.953 1.528 70.587 11.514 0.294 0.764 0.236 21.02

58.0 3.26 1.965 4.810 1.672 60.169 8.348 0.303 0.742 0.258 22.22

65.6 3.89 2.002 4.731 1.750 51.395 5.359 0.309 0.730 0.270 22.93

73.2 4.46 2.030 4.710 1.772 45.446 4.779 0.313 0.727 0.273 23.31

80.7 5.08 2.059 4.687 1.795 40.435 3.948 0.318 0.723 0.277 23.71

88.3 5.71 2.079 4.682 1.800 36.372 3.955 0.321 0.722 0.278 23.94

95.9 6.33 2.108 4.689 1.793 33.267 3.102 0.325 0.723 0.277 24.21

103.4 6.95 2.117 4.700 1.782 30.416 2.766 0.327 0.725 0.275 24.25

111.0 7.57 2.142 4.720 1.761 28.266 2.603 0.330 0.728 0.272 24.41

118.6 8.23 2.150 4.735 1.746 26.098 1.747 0.332 0.731 0.269 24.42

126.1 8.84 2.164 4.755 1.727 24.446 0.928 0.334 0.734 0.266 24.47

133.7 9.52 2.161 4.767 1.715 22.673 0.410 0.333 0.735 0.265 24.39

141.3 10.14 2.169 4.802 1.680 21.366 0.570 0.335 0.741 0.259 24.31

148.8 10.82 2.168 4.818 1.663 20.018 -0.390 0.334 0.743 0.257 24.22

156.4 11.43 2.164 4.837 1.645 18.905 -0.254 0.334 0.746 0.254 24.10

164.0 12.09 2.165 4.847 1.635 17.879 -0.006 0.334 0.748 0.252 24.07

174.0 12.94 2.163 4.857 1.625 16.700 -0.627 0.334 0.749 0.251 24.01

189.2 14.24 2.149 4.866 1.616 15.073 -0.815 0.332 0.751 0.249 23.83

204.3 15.55 2.142 4.866 1.616 13.760 -0.640 0.331 0.751 0.249 23.76

219.4 16.84 2.133 4.832 1.650 12.653 -0.894 0.329 0.745 0.255 23.82

234.5 18.10 2.119 4.814 1.667 11.697 -0.745 0.327 0.743 0.257 23.76

249.7 19.34 2.114 4.802 1.680 10.916 -1.078 0.326 0.741 0.259 23.76
264.8 20.61 2.092 4.765 1.717 10.139 -1.283 0.323 0.735 0.265 23.71

279.9 21.86 2.082 4.715 1.766 9.511 -1.106 0.321 0.727 0.273 23.82

295.1 23.13 2.064 4.665 1.816 8.912 -1.577 0.318 0.720 0.280 23.87

310.2 24.38 2.042 4.604 1.878 8.363 -1.780 0.315 0.710 0.290 23.92
325.3 25.61 2.020 4.559 1.923 7.878 -1.901 0.312 0.703 0.297 23.90

340.4 26.90 1.994 4.486 1.996 7.403 -1.501 0.308 0.692 0.308 23.97

355.6 28.14 1.982 4.433 2.049 7.033 -1.911 0.306 0.684 0.316 24.09

370.7 29.40 1.946 4.359 2.123 6.612 -2.848 0.300 0.672 0.328 24.06

Volume 3 Rev. 0 - 7/18/2008 FUGRO C~k-Mffi,BNC.
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DIRECT SIMPLE SHEAR TEST (ASTM D 652S-Q7): Specimen Setup I Take Down

Test Type: ...:S...:D...:S...:S________ Sta. No.: 8G File Name: 8-2321 UD1 Db
Assign, cr'v,c = 7.20 ksf Ke,Dss ('th,e I (J'v,e)= NA

Induced OCR = NA Kub,Dss ('thu,b I (J'v,e) = NA

Type Stage: NA NA NA, NA & NA

Specific Gravity· 2 670 0 Meas . DAssumed

Project Number: __.=..04..:...1..:...1_-0;..8..:...-..:...16;..8;.;;6__
Task No.: NA

Project Name: Exelon (Victoria)

Test No.: NA Test Series for/on: NA
-'-"-"------

Assig Remar1<s' .,

~Tube UField Extruded tJ Liner ~_mOlded Tamping Wconstant Effort: BlowslTamps per Layer =

Boring No.: 8-2321 UD lPC Core Impact/Rammer Rammer Wgt.{lbf)= No. Layers =
t--

Sample No.: UD-10 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) =
t-- tJUndercompaction:Depth (ft): 63.0 - 65.5 Specimen No.: 8 Kneading Un; (%) = Dia. (in.) =

Ilspec. Selection by X-ray; IGeomarine Sample
t-- ---

Ref. Effort= % Compo = ±Opt.=

Type ~Kaat: ~ Incremental I ; UAnisotropic at: Hlnclined Stress Path, Ke.DSS UUsed Automated System

Consolidation: CRS 900 Stress Path Remarks:

Loading X Static X Strain Creep X Const, Vol./Ht X Without- Water I-JCYCliC (Hz) Strain UStress- - - - l- I-
Conditions: Rapid Stress Post Cyclic Drained With- Bath Rate: I 0.1; 1; Other.

Water Initial - Trimming Location Final, Wal Soil and Ring Masses Initial Final

Content (WC); Top (Wo.') Bottom (Wo;;') Sides (Wo•3) (see below) Mass Moist Soil + Tare (g) 325.29 143.70

Container No. 1152 2008 4018 0-11 Mass Tare (g) 186.86 4.36
Mass Moist Soil + Cont. (g) 78.55 80.91 80.31 71.24 Mass Moist Soil, Mt•o Mt,at (g) 138.43 139.34

Mass Dry Soil + Container (g) 72.75 74.00 73.68 65.47 Excess Dry Soil (soil not Included in final mass above)

Mass Container (g) 32.38 30.38 30.18 30.24 Container No.

WATER CONTENT (%) 14.37 15.84 15.24 16.38 Mass Dry Soil + Container (g)

Avg. Initial WC, WO,IV; (%) 15.15 Final Wat: X Slice; Whole Spec. Mass Container (g)

See attached data sheet(s) for additional water contents Mass Excess Dry Soil (g) 0.00

Specimen Trimming: Estimated Initial Unit Weight

xi:rimming Ring for Fugro Apparatus Nl3 Large-ring 10 # Total, 'Ylo (lb/W)= 133.42 Dry, 'Yd,o (Ib/ft~)= 115.87

X Trimming Ring for NGI Apparatus Small-ring ID #

Hs.t(mm): 18.58 AS•l (cm2
): 34.87 Specimen Lateral Confinement by:

Ds.t(mm): 66.63 VS•l (cm3
): 64.77 IWire Reinforced, Model: Thickness (mm) =

Remarks: Stress Dia. by PiTape (mm) Area, Ae.n

Free Standing by Wire Saw Lathe or Reconstituted Spec. (mm) Level Meas. Corr. (cm.2) (in2
)

Height (H tr) Diameter (Do) Remar1<s: 0
1---._------------------c------..

1 18.600 1-T NA cr1y,c------
2 18.580 2-M NA cr'v,max-------
3 18.540 3-B NA ~ Regular Membrane with Ring Set No. 8 ID, Rings (mm)

4 18.560 1'-T NA For Free Standing Thickness (mm): Top: 0.64 , = 67.25

5 18.610 2'-M NA or Reconstituted Spec.: ~~ingle Bottom: 0.60 , Corr. for memo

Avg. 3'-B NA A tr {cm2):1 NA X Double Membr. Thick. = 0.31 = 66.630

= 18.575 Avg NA Vlr (cm3):1 NA Area Ring with mem., Ao: (cm2)=1 34.87 ; (in)= 5.405

Ibfg, 1.16

Plattens with Pins:

Note: NA indicates not applicable. 527.1

For G in the Sta. No. indicates Fugro or GEOTAC apparatus. No
...-._-_..................,;.,.""""--~-------..;.;"j".-10,;";.;:......L",;.,;,..L,;,,;,;,,,I

Final Visual Description: Light Olive Gray Sandy Lean CLAY (Cl)

Other Remarks: --_. ----..-----._-- --_ ...._-- -----_.__ ._....._._----_._-_._-------_ .. - ._-----_._-_.
Trim.! Recon. By: HC Setup By: HC Take Down By: HC

Date: 4/1/2008 Date: 4/1/2008 Date: 4/3/2008

Prelim. Calc. By: HC Final Calc. By: LF Reviewed By: HP tff
Specimen Take Down:0 Spec. removed right after shearing Remarks: _

Dspec. unloaded to zero stress with access to water

Volume 3 Rev. 0 - 7/18/2008

I'Aw 1/1t-lo'
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary 

Project Number: 041 1-08-1 686 Test Station No.: 8G File Name: B-2321-UD10b 

Task Number: N A Specific Gravity: 2.670 m ~ e a s u r e d ;  n ~ s s u m e d  

Type Test: SDSS [7~econstituted; n ~ e m o l d e d  

Calculations Corr. for Salt (dissolved PPm 

LCA-Method: 1- Initial measured value remains constant. 4 - Based on change in height & volume. Calculated By: LF 

& Note@) 2 - Initial measured value corrected for applied stress. NA - Not Applicable Reviewed By: Hp 
3 - Uses measured value at appropriate stress level (NA for rings). 

Remarks: t95 for max stress = 3.1 min 

W, 

So 

Volume 3 Rev. 0 - 7/18/2008 Boring B-2321WD, &l~l~&-~~flDgqpth 63.0 - 65.5 ft FUGRO C V & W & Q N C .  

AVc,rnax (cm3) = N A 

E~c,,, (%I= NA 

Preshear: y,, (%)= NA 

Consolidation 
& Preshear 

Conclusions 

Consolidation Stress Summary and Loading Summary 

AVc (cm3) = 1.86 AH, (mm) = 0.533 E,, (%) = 2.87 

V, (cm3) = 62.91 H, (mm) = 18.042 E,, (%) = 2.88 

A, (cm2) = 34.87 AYC (mm) = N A Y, (%) = NA 

HeighWolume Change Summary 

Summary of Specimen Physical Properties: 

X Static Strain Rate = NA (Ohlhr or 1 

Specimen 

Unloaded 

After Test To 

N A 

Post Cyclic 

N A Cyclic Rate (Hz): 1 10.1; I 

During 

Rebound 

to d,, = - 
N A 

Variation in 

Height & Volume 

During Consol. 

Stress Units (ks9 

Saturation 

(%) 
93.6 
100.0 
N A 

Dry 
Unit Weight 

(pd) 
11 5.6 
119.1 
N A 

Pre-Shear 

7.2 

Test Stage: 

Nominal Vertical Stress, o', (ks9 1; Other= 

During Initial 

Consol. to 

- crl,,or o',,~,,= 

7.200 
Sign Convention: (+) AV out & AH down; (-) AV in & AH up 

Void Ratio, 

e 

0.442 
-- 0.400 

N A 

Total 
Unit Weight 

( P C ~  
133.4 
136.8 
N A 

N A 

N A - 
N A 

N A 

Max. Stress 

NA 
DuringlEnd of Loading 

Change in Height, AH,, (mm) 

Change in Vol., AVLn (cm3) 

Post Cy.Displ. Reset to Null Position: 

Delta Def. Read., Ad ,,, (mm) 

Total Equip. Comp., ZAdat, (mm) 

Corr. Total Def. AH,, (mm) - 

Water 
Content 

(%I 
15.4 
14.9 
N A 

N A 
0 

N A 

AxialNertiml Force, P,,, (Ibf) 
Horizontal Force, Phr. (Ibf) 

Nominal OCR 

Jundrained ambient stress applied: with Delta shear force (Ibf) = NA & Duration (min) = NA & Delta disp., Adhga (mm) = NA 

Trimmed Specimen (TS) - lnital Water Contents over Saturation (%): 

0.533 

0.000 

0.533 

Area 

(cm2) 
34.87 
34.87 - 

N A 

- NA 
NA 

NA 

Static 
NA 

NA 

(yes; 

AV, using A, - spec. (cm3) 1 .86 

AV, using & ,  - app. (cm3) 1.86 

AV, using burette rneas.(cm3) -0.90 - Based on the Consolidation Conclusions Given Below 

Selected AV, (cm3) 1.85 N A -1 
After Test WC Corr. for AV during Shear & Unloading, W*e (%) NA 

Lateral Confinement Area Cal. Approach (LCA); Method 1.2.3 c/r 4 : r n  

Volume 

(cm3) 
64.77 
62.91 

N A 

Specific Gravity: 
G, = 2.670 Measured 

Condition: 

Initial (as trimmed) 
After to a',, 
Consol.: to o',,,, 

&,(ON,days,hrs) 

Cyclic 
N A 

N A 

1 NO 

Back Cal. 

139.34 

139.34 

Height 

(mm) 
18.575 
18.042 

NA 

NA 1.04 days 

Selct, W,, 

15.15 

92.8 

Measured final mass of moist soil, Mt, (g) 

Final mass of moist soil corrected for excess d h  soil, Mht,, (g) 

Avg., WOBwg 
15.1 5 

92.8 

Sides, WoS3 

15.24 

93.1 

Top, W,, 
14.37 

90.0 

Botttom, WOt 

15.84 

95.1 



Project Number: 041 1-08-1 686 Test Type: SDSS Test Sta. No.: 8G File Name: B-2321-UD10b 
Project Name: Exelon (Victoria) Task No.: N A Test No.: NA Test Series for: N A 

A ~ o n s t a n t  Effort: Blowsrramps per Layer = 
Rammer Wgt.(lbf)= No. Layers = 

Tamper Force (Ibf)= Drop (in.) = 
]lJndercompadion: Uni (%) = Dia. (in.) = 

Ref. Effort= % Comp. = i Opt.= 

Inclined Stress Path, Kc,, )Used Automated System 
90" Stress Path Remarks: 

Strain u s t r e s s  
1; Other: 

Summary of Specimen Physical Properties 

NA - Not Applicable 
Final Visual Description and Remarks: L igh t  Olive Gray Sandy Lean CLAY (CL) -- 

Tamping 
ImpactlRammer 
Pluviated: 
Kneading 

X T u b e  u ~ i e l d  Extruded Liner I l~emolded 
Boring No.: B-2321 UD LPC Core 

Sample No.: UD-I 0 Compostite No.: 
Depth (ft): 63.0 - 65.5 Specimen No.: B 

7 s p e c .  Selection by X-ray; n ~ e o m a r i n e  Sample 

- 
- 
- 

Data Normalization: )Yes U N o  Value: 7.1 77 (ksf) 
Using ~ffective Vertical Stress: 

Pre-Shear Conditions Post-Cyclic Conditions 
Maximum Stress during Consol. 

Weight Top Cap, etc., M, (Ibf): 1.16 
Data wrr. for M,:( X I ~ e s ;  1 INO I Plattens with Pins: 1 1~es; I X INO 

Volume 3 Rev. 0 - 7/18/2008 

LL 
PL 
PI 
36 
14 

1 2 2  

Saturation 

(%) 
93.6 
100.0 
N A 

Notes: See Fugm South, Inc. Notation Listing for definition of symbols and a-yrns. F or G in the Test Sta. No. indicates Fugro or GEOTAC apparatus. 

Wire Reinforced Membrane, Model: 
Regular Membrane with Rings 

Loading Summary 

Boring 8-2321 UD, &@lI~&&?~@th 63.0 - 65.5 ft 

Consolidation Stress Summary and Loading Summary 

Data corr. for Membr. strength 
n ~ e s   NO 

FUGRO C m m w N C .  

-200 
% 

60.1 
N A 
NA 

Water 
Content 

(%) 
15.39 
14.89 
N A 

Unit Weight 

C J O ' ~ , ~  

0.469 

Void Ratio, 
e 

0.442 
0.400 

N A 

Area 

(m2) 
34.87 
34.87 

N A 

Total 

(P@ 
133.4 
136.8 
N A 

Pre-Shear Post Cyclic X Jstatic Strain Rate = 4.8 %Ihr. 
7.177 N A Icyclic Rate (Hz): I I I 11; Other= 

N A N A DuringlEnd of Loading Static Cyclic 
2.87 N A Change in Height, AHLsn (mm): NA ------ N A - 
N A N A Change - in Vol., AV,, (cm3): NA N A 
N A N A Post Cy.Displ Reset to Null Pos.: ]yes; 
NA N A Number of Loading Cycles, N = NA 
N A NA = NA (ksf) q =  NA % 
N A N A at end of Cyclic loading, a',, = NA (ksf) 

Item 
vert. consoI. Stress, 

Induced OCR: -- 
Axial Strain dung Consol., E,: 

Horii Consol. Stress, --- 
Consol. Stress Ratio, r,. I amvs: 

Shear Strain during Consol., h: 

Undr. Ambient Shear Stress. rhu: 
Undr Ambient Shear Strain, &,: 

AQ'JQ',~ 

0.093 
0.193 

Volume 

(cm3) 
64.77 
62.91 

N A 

Specific Gravity: 
G, = 2.670 mmud 

Condition: 
Initial 

After to Q',,, 

Consol.: to u ' ~ , ~ , ~ ~  

Dry 
(P@ 
115.6 
119.1 
N A 

 do'^ 

0.517 
0.509 

Height 

(mm) 
18.58 
18.04 
NA 

Unit 
(ks9 

- 
% 

(ks9 

% 

( k ~ 9  
% 

otV 
(ks9 

6.507 
5.789 

Max. Stress 
NA 
N A 
N A 
N A 
N A 
N A 
N A 
NA 

Y 
(%I 

14.94 
29.70 

at Peak Shear Stress 
at Maximum Strain 

~h 

(ks9 
3.364 
2.948 



Boring 
Elapsed 

Time 

(min) 
0.0 
2.8 
5.3 
7.8 
10.4 
12.9 
15.5 
18.0 
20.5 
23.1 
25.6 
28.1 
30.7 
33.2 
35.8, 
38.3 
40.8 
43.4 
47.6 
55.2 
62.8 
70.4 
78.0 
85.6 
93.2 
100.8 
108.4 
116.0 
123.6 
131.2 
138.8 
146.4 
154.0 
161.7 
169.3 
181.9 
197.1 
212.3 
227.5 
242.7 
257.9 
273.2 
288.4 
303.6 
318.8 
334.0 
349.2 
364.4 
374.5 

Shear 
Strain 

Y 
(%I 
0.00 
0.00 
0.05 
0.13 
0.22 
0.31 
0.39 
0.48 
0.57 
0.69 
0.86 
1.05 
1.24 
1.43 
1.61 
1.77 
1.97 
2.19 
2.55 
3.10 
3.79 
4.38 
5.01 
5.64 
6.24 
6.90 
7.50 
8.19 
8.78 
9.45 
10.04 
10.72 
11.34 
11.98 
12.62 
13.68 
14.94 
16.20 
17.42 
18.66 
19.95 
21.21 
22.49 
23.76 
25.04 
26.31 
27.60 
28.87 
29.70 

ID 

Shear 
Stress 

l h  

(ksO 
0.008 
0.014 
0.255 
0.467 
0.645 
0.737 
0.827 
0.967 
1.139 
1.365 
1.595 
1.767 
1.885 
1.978 
2.055 
2.113 
2.195 
2.263 
2.333 
2.444 
2.558 
2.623 
2.723 
2.770 
2.866 
2.912 
2.984 
3.044 
3.092 
3.140 
3.184 
3.247 
3.265 
3.307 
3.312 
3.351 
3.364 
3.356 
3.357 
3.340 
3.291 
3.250 
3.226 
3.190 
3.142 
3.092 
3.040 
2.994 
2.948 

Volume 3 Rev. 0 - 711 812008 

Vertical Stress 

0; 

(ksf) 
7.177 
7.158 
7.130 
7.053 
6.979 
6.870 
6.772 
6.702 
6.626 
6.529 
6.388 
6.183 
6.018 
5.866 
5.762 
5.667 
5.609 
5.510 
5.419 
5.386 
5.341 
5.370 
5.422 
5.467 
5.552 
5.619 
5.724 
5.815 
5.905 
6.001 
6.082 
6.189 
6.252 
6.31 1 
6.359 
6.446 
6.507 
6.512 
6.519 
6.509 
6.463 
6.41 1 
6.330 
6.258 
6.180 
6.078 
5.974 
5.867 
5.789 

2alulated Pore 
Press. Change 

AU = Ad, 
(ks9 
0.000 
0.019 
0.047 
0.124 
0.198 , 

0.308 
0.405 
0.475 
0.551 
0.648 
0.789 
0.994 
1.159 
1.311 
1.415 
1.510 
1.568 
1.687 
1.758 
1.791 
1.836 
1.808 
1.755 
1.710 
1.625 
1.558 
1.453 
1.362 
1.272 
1.176 
1.095 
0.988 
0.925 
0.866 
0.81 8 
0.731 
0.670 
0.665 
0.658 
0.668 
0.714 
0.766 
0.847 
0.919 
0.997 
1.099 
1.203 
1.310 
1.388 

Secant 
;hear Modulus 

G, 
(ks9 

516.755 
363.049 
291.707 
237.720 
209.039 
200.750 
197.902 
195.217 
184.844 
167.146 
151.644 
137.808 
127.487 
11 8.795 
111.125 
102.764 
91.098 
78.432 
67.287 
59.768 
54.1 34 
49.008 
45.819 
42.094 
39.672 
37.052 
35.130 
33.148 
31.612 
30.216 
28.725 
27.545 
26.178 
24.445 
22.465 
20.660 
19.228 
17.854 
16.458 
15.283 
14.306 
13.390 
12.512 
11.718 
10.983 
10.340 
9.898 

Tangent 
Modulus 

GT 
(ksf) 

383.720 
231.779 
148.828 
104.809 
134.403 
173.254 
183.079 
161.813 
114.726 
76.159 
56.111 
46.1 30 
39.354 
38.411 
35.940 
24.769 
19.766 
18.341 
13.937 
13.388 
11.604 
11.774 
11.437 
9.461 
10.312 
8.386 
7.666 
7.277 
8.382 
6.179 
4.743 
3.613 
2.223 
2.383 
0.161 
-0.260 
-0.608 
-2.601 
-3.551 
-2.557 
-2.339 
-3.312 
-3.866 
-3.973 
-3.809 
-4.61 1 
-5.609 

mn. Shea~ 

stress 

rdc'v, .  

0.001 
0.002 
0.036 
0.085 
0.090 ' 
0.103 
0.115 
0.135 
0.159 
0.190 
0.222 
0.246 
0.263 
0.276 
0.286 
0.294 
0.306 
0.315 
0.325 
0.340 
0.356 
0.366 
0.379 
0.386 
0.399 
0.406 
0.416 
' 0.424 
0.431 
0.437 
0.444 
0.452 
0.455 
0.461 
0.461 
0.467 
0.469 
0.468 
0.468 
0.465 
0.459 
0.453 
0.450 
0.444 
0.438 
0.431 
0.424 
0.417 
0.41 1 

Boring &2321UD, $ @ ~ ~ ~ & & ~ @ t h  63.0 - 65.5 R 

lrm. Vert. 

Stress 

U'JO'V,. 

1 .ow 
0.997 
0.993 
0.983 
0.972 
0.957 
0.944 
0.934 
0.923 
0.910 
0.690 
0.862 
0.638 
0.817 
0.803 
0.790 
0.782 
0.768 
0.755 
0.750 
0.744 
0.748 
0.755 
0.762 
0.774 
0.783 
0.798 
0.810 
0.823 
0.836 
0.847 
0.862 
0.871 
0.879 
0.886 
0.898 
0.907 
0.907 
0.908 
0.907 
0.901 
0.893 
0.882 
0.872 
0.861 
0.847 
0.832 
0.818 
0.607 

nn. Decr. 
V. Stress 

~ ~ ' J ~ ' v , c  
- 
0.000 
0.003 
0.007 
0.017 
0.028 
0.043 
0.056 
0.066 
0.077 
0.090 
0.110 
0.138 
0.162 
0.183 
0.197 
0.210 
0.21 8 
0.232 
0.245 
0.250 
0.256 
0.252 
0.245 
0.238 
0.226 
0.217 
0.202 
0.190 
0.177 
0.164 
0.153 
0.138 
0.129 
0.121 
0.114 
0.102 
0.093 
0.093 
0.092 
0.093 
0.099 
0.107 
0.118 
0.128 
0.139 
0.153 
0.168 
0.182 
0.193 

- 
wss Ratio 

Angle 

O'DSS 

( '1 - 
0.07 
0.11 
2.05 
3.79 
5.28 
6.12 
6.96 
8.21 
9.76 
11.81 
14.02 
15.95 
17.39 
18.63 
19.63 
20.45 
21.37 
22.33 
23.29 
24.40 
25.59 
26.04 
26.67 
26.87 
27.31 
27.39 
27.54 
27.63 
27.63 
27.62 
27.63 
27.69 
27.58 
27.66 
27.51 
27.47 
27.34 
27.26 
27.25 
27.17 
26.99 
26.88 
27.01 
27.01 
26.95 
26.96 
26.97 
27.03 
26.99 

FUGRO C m m d N C .  
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 

~ ~ r i m r n i n ~  Ring for NGI Apparatus Ismall-ring ID # I 

Project Number: 041 1-08-1686 Test Type: SDSS Sta. No.: 7G File Name: B-2321-UD15b 
Task No.: N A Assign, o',, = 11.52 ksf KC,DSS ( ~ h , ~  1 ~'v.c)= N A 

Project Name: Exelon (Victoria) Induced OCR = NA KU~.DSS ( h , b  1 6v.c) = N A 

Test No.: NA Test Series forlon: NA Type Stage: NA = NA , NA , NA & NA 

Assig. Remarks: Specific Gravity: 2.71 0 u ~ e a s . ;  U Assumed 

-- 

Remarks: I 

Tamping Constant Effort: Blowsriamps per Layer = 
ImpacffRammer Rammer Wgt.(lbf)= No. Layers = 

Pluviated: Tamper Force (Ibf)= Drop (in.) = 
Kneading Undercompaction: U,, (%) = Dia. (in.) = 

Ref. Effort= % Comp. = * Opt.= 

5 1 18.790 2'-M N A or Reconstituted Spec.: 
A v ~  . 3'-B N A 

- - 18.775 Avo N A 

d ~ u b e  )~ield Extruded 

Boring No.: B-2321 UD 

l ~ r e e  Standing by Wire Saw Lathe or Reconstituted Spec. (mm) 

Note: NA indicates not applicable. 

F or G in the Sta. No. indicates Fugro or GEOTAC apparatus. 

- Liner 1 l~emolded -- 
LPC Core 

Height (H,) 1 Diameter (Do) 

- 
Sample No.: - UD-15 Compostite No.: 

Depth (ft): 130.5 - 132.5 Specimen No.: B 

1 s p e c .  Selection by X-ray; n ~ e o m a r i n e  Sample 

Inclined Stress Path, Kc,Dss I u s e d  Automated System 
90' Stress Path I Remarks: 

Remarks: 

- 
- 

- Type 
Consolidation: 

Specimen Lateral Confinement by: 

Wire Reinforced, Model: Thickness (rnm) = 

" 8 ,  lJ." --,.. IUI irlefn. 

ADoubIe  M,eml#r. iiiiyl 1:;; gl 
Area Ring with mem., &: (cm2)= 34.68 ; (in )= 5.375 

Mass Top Cap, etc., M, = 527.2 1.16 Ibf 
Data wrr. for MI,: X Yes; No Plattens with Pins: Yes; X NO 

Incremental ; u ~ n i s o t r o ~ i c  at: I 

a'v,max I I I I I 

Final Visual Description: Pale Yellow Fat CLAY with sand (CH) 

Loading 
Conditions: 

Stress 

Level 
0 

(JQ",C - 

Regular Membrane with Ring Set No. 7 

Thickness (mm): Top: 0.57 , 
Cinnln Rnttnm n !id 

Specimen Take Down: 

X 

Area, %I, 

ID, Rings (m~ 

= 67.01 
Cnrr c-- --I --- 

: X Spec. 0 Spec. 

Dia. by PiTape (mm) 

(cm2) 

Other Remarks : 

Trim./ Recon. By: HC 

Date: 3/24/2008 

Prelim. Calc. By: HC 

removed right after shearing 

unloaded to zero stress with access to 

Without - Water 
With - Bath 

Meas. (in2) 

water 

Strain u s t r e s s  
1; Other: 

Estimated Initial Unit Weight 
Total, y,, (lblftJ)= 126.79 1 Dry, Yd,, (Ib/ffJ)= 106.63 

- X Static 
Rapid 

A c y c l i c  (Hz) 

Soil and Ring Masses 

Mass Moist Soil + Tare (g) 

Mass Tare (g) 
Mass Moist Soil, Mt, Mt,,, (9) 

Final, Wat 

(see below) 
4041 

69.73 

63.16 

30.01 

- 19.82 

Water 
Content (WC); 

Container No. 
Mass Moist Soil + Cont. (g) 

Mass Dry Soil + Container (g) 
Mass Container (g) 

WATER CONTENT (%) 

Corr. 

Setup By: HC Take Down By: HC 

Date: 3/24/2008 Date: 3/26/2008 

Final Calc. By: LF Reviewed By: UP 
Remarks: 

Rate: 

Volume 3 Rev. 0 - 7/18/2008 

- 
r 0 . 1 ;  

Initial 

31 5.61 

183.39 
132.22 

Avg. Initial WC, W,, (%) 

Initial - Trimming Location 

7/1b/@8 

FUGRO C w b p @ & d N C .  

Final 

135.56 

3.83 
131.73 

Excess Dry Soil (soil not included in final mass above) 

Creep 
Post Cyclic 

l ~ e e  attached data sheet@) for additional water wntents 

Sides W,,d 
4041 

66.00 

60.25 

30.00 

19.01 

TOP (W,I) 
139 

63.1 3 

58.33 

30.12 

17.02 

Container No. 

Mass Dry Soil + Container (g) 

- Mass - Container (g) 

Mass Excess Dry Soil (g) 
X Islice ; I l ~ h o l e  Spec. 

Bottom (Wo,2) 

771 

126.69 

1 10.38 

31.53 

20.68 
18.90 

0.00 

- X 

Final W,t: 

Const, Vol./Ht 
Drained 



DIRECT SIMPLE SHEAR TEST (ASTM 0 6528-07): Specimen Calculations & Summary

Project Number: 0411-08-1686 Test Station No.: 7G File Name: 6-2321 UD15b

Task Number: NA Specific Gravity: 2.710 0Measured; DAssumed

Type Test: SDSS Specimen:~distUrbed"; DReconstituted; DRemolded

Calculations Corr for Salt (dissolved SOlids){:8]No~Yes with concentration = ppm,

Consolidation Stress Summary and Loading Summary

Test Stage: Max. Stress Pre-Shear Post Cyclic xl Static Strain Rate = NA (%/hr or )

Nominal Vertical Stress, a'. (ksf) NA 11.52 NA ICyclic Rate (Hz): I 10.1 ; I 1; Other =

AxialNertical Force, Pvrn (Ibf) NA NA NA During/End of Loading Static Cyclic

Horizontal Force, Ph,,n (I~~ NA 0 NA Change in Height, 6HL,n (mm) NA NA

=~==___ C~~~~i-~-V~I-:~~V~~ (~~.J
-----_._- --

Nominal OCR NA NA NA NA NA_._--- ---------- _.._-----_..._- '--'--'-
nYe~;!c,(ON,days,hrs) NA 0.91 days NA Post Cy.Displ. Reset to Null Position: INo

~undrainedambient stress applied: with Delta shear force (Ibf) = NA &Duration (min) = NA &Delta disp., M h.ua (mm) = NA

Trimmed Specimen (TS) - Inital Water Contents over Saturation (%): Calculated Mass of Dry Soil (g)

Top, W o,1 Bomom, W•.2 Sides, Wo.3 Avg., W o.a• Selct., W... Back Cal. Initial Selected Water Content (%) 18.90

W o 17.02 20.68 19.01 18.90 18.90 20.26 Initial, Md,o 111.20

So 82.5 92.3 88.0 87.8 87.7 91.2 Final, Md.at 109.94

Measured final mass of moist soil, Mt•at (g) 131.73 Selected, Md 110.57

Final mass of moist soil corrected for excess dry soil, Mla1.e(g) 131.73 Initial Back Cal. Specific Gravity (TS):

Selected So (%)

HeightNolume Change Summary Selected Wo (%)

Variation in During Initial During Specimen Specific GraVity, Gs,be

Height & Volume Consol. 10 Rebound Unloaded Calculation of 6V c by Different Procedures

During Consol. a'.,cor o'vc,ma.= ~~e = ~fter Tesl To By Selected Volumes By Change in Mass

Stress Units (kst) 11.520 NA NA INc (cm
3
) 2.32 - MI.. - (Mlat.e + 6VL + 6VuL)

Sign Convention: (+) 6V out &AH down; (-) 6V in &6H up By Cal. Height & App. Area 6Ve (cm3) 0.49

Delta Def. Read., M ar.n (mm) 0.670 6Ve(cm
3
) 2.32 By Saturation = 100% and

Total Equip. Comp., LAdate (mm) 0.000 By Cal. Ht. & Init. Spec. Area Spec. Unloaded to 0 Stress

Corr. Total Def. 6He,n (mm) 0.670 INc (cm
3
) 2.32 INc (cm3

) NA

AVn using Ao- spec. (cm3
) 2.32

6Vn using Ae,n- app. (cm3
) 2.32 Back Cal. Water Content During Consol. -

AVn using burette meas.(cm3
) -6.00 Based on the Consolidation Conclusions Given Below

Selected 6Vn (cm3
) 2.32 NA NA = 6VuL I Assumed Saturation (%) 100.00

After Test we Corr. for ~Vduring Shear & Unloading, W.~. (%) NA Back Cal. WC before Loading, We,be (%) 19.78

Lateral Confinement Area Cal. Approach (LCA); Method 1, 2, 3 or 4: CD Back Cal.WC at Max. Stress, Wemax.bc (%) NA

Consolidation 6Ve (cm3
) = 2.31 AHe (mm) = 0.670 &a.e (%) = 3.57 6Ve,max (cm

3
) = NA

& Preshear Ve (cm3
) = 62.79 He (mm) = 18.105 &.,0 (%) = 3.56 &ae,max (%)= NA

Conclusions Ae (cm2
) = 34.68 6Ye (mm) = NA Yc (%) = NA Preshear: rua (%)= NA

Summary of Specimen Physical Properties:

Specific Gravity: Water Total Dry

Gs = 2.710 Maa.u'ad Height Volume Area Content Unit Weight Unit Weight Saturation Void Ratio,

Condition: (mm) (cm3
) (cm2

) (%) (pct) (pct) (%) e

Initial (as trimmed) 18.775 65.10 34.68 19.6 126.8 106.0 89.5 0.596

After to cr'•.e 18.105 62.79 34.68 19.8 131.7 109.9 100.0 0.539

Consol.: to cr'.e,max NA NA NA NA NA NA NA NA

------------_._----_ .._------------

LF

HP t4f
Calculated By:-----
Reviewed By: -----"-=-

LCA-Method: 1- Initial measured value remains constant. 4 - Based on change in height &volume.

& Note(s) 2 - Initial measured value corrected for applied stress. NA - Not Applicable

3 - Uses measured value at appropriate stress level (NA for rings).

Remarks: t95 for max stress = 5.1 min

Volume 3 Rev. 0 - 7/18/2008



Project Number: ..:..04..:..1--1--0~8~--16..:..8--6~-

Project Name: _--"E__x_e_lo_n-,(~V_ic_to_r_ia ....) __

Test Type: ...;S__D__S__S_~-:-:- ~~Test Sta. No.:

Task No.: NA Test No.: NA
7G File Name: 8-2321 UD15b

Test Series for: NA

X Tube Field Extruded

Boring No.: B-2321 UD

Sample No.: UD-15

Depth (ft): 130.5 - 132.5

Spec. Selection by X-ray;

Liner Remolded

LPC Core
Compostite No.: _

Specimen No.: B

Geomarine Sample

Tamping

Impact/Rammer

Pluviated:

Kneading

Constant Effort: BlowsfTamps per Layer =
----I

Rammer Wgt.(lbf)= No. Layers = ----I
Tamper Force (Ibf)= Drop (in.) =

----I
Undercompaction: Uni (%) = Dia. (in.) =

------I
Ref. Effort= % Camp. = ± Opt.=

Type
Consolidation:

Loading X Static
Conditions: Dynamic

Anisotropic at: Inclined Stress Path, Kc oss
90u Stress Path '

Const, Vol./Ht X Without-
Drained With -

Stress

Summary of Specimen Physical Properties

Specific Gravity: Water Unit Weight LL

G. = 2.710 .......od Height Volume Area Content Total Dry Saturation PL -200 Void Ratio,

Condition: (mm) (cm3
) (cm2

) (%) (pet) (pet) (%) PI % e
Initial 18.78 65.10 34.68 19.58 126.8 106.0 89.5 61 77 0.596

After to a'v.c 18.11 62.79 34.68 19.78 131.7 109.9 100.0 17 NA 0.539

to a'vc,mIX
_.._------ _._----- ----------_.----~.. ---_._-- -_.__ .

Consol.: NA NA NA NA NA NA NA 44 NA NA

Consolidation Stress Summary and Loadin~ Summary

Item Unit Max. Stress Pre-Shear Post Cyclic X Static Strain Rate = 4.6 %/hr.
Vert. Consol. Stress, a',.,: (ksf) NA 11.550 NA Cyclic Rate (Hz): I 10.1; I 11 ; Other =

Induced OCR: - NA NA NA During/End of Loading Static Cyclic
Axial Strain during Consol.. E~,: % NA 3.57

I---
NA Change in Height, tlHL•n (mm): NA NA-

Change in Vol., tlVL•n (cm3
):Horiz. Consol. Stress, th.': (ksf) NA NA NA NA NA------

IYes; INoConsol. Stress Ratio, "th.' I a',.,: - NA NA NA Post Cy.Displ. Reset to Null Pas.:

Shear Strain during Consol., Eo,,: % NA NA NA Number of Loading Cycles, N = NA

Undr. Ambient Shear Stress, "th,..: (ksf) NA NA NA ±1:h = NA (ksf) ±y= NA %
Undr. Ambient Shear Strain, tu.: % NA NA NA at end of cyclic loading, O"\I<Y.r = NA (ksf)

1.16 Data Normalization: X Yes No Value: 11.550 (ksf)

Plattens with Pins: Yes; X No Using Effective Vertical Stress:

Data corr. for Membr. strength X Pre-Shear Conditions Post-Cyclic Conditions
X Regular Membrane with Rings Yes X No Maximum Stress during Consol.

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. For G in the Test Sta. No. indicates Fugro or GEOTAC apparatus.

NA - Not Applicable
Final Visual Description and Remarks: Pale Yellow Fat CLAY wi~h sand .('-C_H--!) _

Loading Summary

'h y a' ,..trs', l:1a'jrlv.c c,jrs'v.cy

(ksf) (%) (ksf) - - -
at Peak Shear Stress 5.065 15.67 9.411 0.538 0.185 0.439

at Maximum Strain 3.669 29.90 8.598 0.427 0.256 -

Volume 3 Rev. 0 - 7/18/2008 Boring B-2321UD, ~~Blr.pJ?jd5o~':Rr~ 130.5 -132.5 ft



I N UD 156sB' N B2321UDonng 0.: - ampe 0.: -
Elapsed Shear Shear Effective Calulated Pore Secant Tangent Norm. Shear Norm. Vert. Norm. Deer. Stress Ratio

Time Strain Stress Vertical Stress Press. Change Shear Modulus Modulus Stress Stress in V. Stress Angle

y ~h a'v aU =I!.a'y G. GT ~tla'y.c O".)a'v.c t!.a'.)a'y.c lil'oss

(min) (%) (ksf) (ksf) (ksf) (ksf) (ksf) ( .)

0.0 0.00 -0.004 11.550 0.000 - - 0.000 1.000 0.000 -0.02
2.5 0.00 0.058 11.566 -0.015 2427.057 1529.118 0.005 1.001 -0.001 0.29
5.1 0.04 0.271 11.601 -0.051 757.852 471.937 0.023 1.004 -0.004 1.34
7.6 0.10 0.462 11.544 0.006 478.784 248.504 0.040 1.000 0.000 2.29
10.1 0.17 0.602 11.466 0.085 349.540 183.416 0.052 0.993 0.007 3.01
12.6 0.24 0.732 11.399 0.151 300.944 202.807 0.063 0.987 0.013 3.67
15.2 0.32 0.902 11.350 0.200 282.497 196.205 0.078 0.983 0.017 4.54
17.7 0.42 1.065 11.300 0.250 256.315 181.081 0.092 0.978 0.022 5.38
20.2 0.51 1.249 11.232 0.319 244.510 212.958 0.108 0.972 0.028 6.34
22.8 0.60 1.462 11.192 0.358 242.778 216.268 0.127 0.969 0.031 7.44
25.3 0.70 1.661 11.121 0.429 236.634 205.926 0.144 0.963 0.037 8.49
27.8 0.80 1.872 11.056 0.494 233.630 209.901 0.162 0.957 0.043 9.61
30.4 0.91 2.089 10.969 0.581 230.606 191.435 0.181 0.950 0.050 10.78
32.9 1.03 2.300 10.864 0.686 224.175 168.924 0.199 0.941 0.059 11.95
35.4 1.16 2.507 10.752 0.798 217.350 154.136 0.217 0.931 0.069 13.12
37.9 1.29 2.700 10.633 0.917 210.015 132.581 0.234 0.921 0.079 14.25
40.5 1.43 2.868 10.512 1.038 201.043 113.940 0.248 0.910 0.090 15.26
43.0 1.58 3.031 10.395 1.155 192.260 93.576 0.262 0.900 0.100 16.26
50.6 2.07 3.413 9.995 1.555 165.463 65.040 0.296 0.865 0.135 18.85
58.2 2.58 3.676 9.661 1.889 142.880 42.902 0.318 0.836 0.164 20.83
65.7 3.13 3.868 9.376 2.174 123.547 29.522 0.335 0.812 0.188 22.42
73.3 3.73 4.015 9.199 2.351 107.757 20.185 0.348 0.796 0.204 23.58
80.9 4.32 4.107 9.083 2.467 95.210 13.183 0.356 0.786 0.214 24.33
88.5 4.94 4.174 9.003 2.547 84.616 10.173 0.361 0.779 0.221 24.87
96.0 5.52 4.230 8.980 2.570 76.659 9.958 0.366 o.m 0.223 25.22
103.6 6.16 4.296 8.957 2.594 69.791 11.828 0.372 0.775 0.225 25.62
111.2 6.76 4.375 8.966 2.584 64.820 14.385 0.379 0.776 0.224 26.01
118.8 7.36 4.468 8.989 2.561 60.766 14.724 0.387 0.778 0.222 26.43
126.4 7.96 4.553 9.006 2.544 57.228 13.468 0.394 0.780 0.220 26.82
133.9 8.57 4.631 9.036 2.514 54.109 12.682 0.401 0.782 0.218 27.13
141.5 9.17 4.706 9.069 2.481 51.343 12.361 0.407 0.785 0.215 27.43
149.1 9.77 4.780 9.131 2.420 48.946 11.732 0.414 0.791 0.209 27.63
156.7 10.41 4.851 9.172 2.379 46.649 10.466 0.420 0.794 0.206 27.87
164.3 11.00 4.909 9.223 2.327 44.645 7.921 0.425 0.799 0.201 28.03
174.4 11.85 4.961 9.283 2.268 41.885 5.568 0.429 0.804 0.196 28.12
189.5 13.11 5.024 9.357 2.193 38.347 3.932 0.435 0.810 ' 0.190 28.23
204.7 14.38 5.060 9.395 2.155 35.208 1.615 0.438 0.813 0.187 28.31
219.8 15.67 5.065 9.411 2.140 32.360 -2.279 0.439 0.815 0.185 28.29
235.0 16.94 5.002 9.399 2.151 29.559 -8.791 0.433 0.814 0.186 28.02
250.2 18.23 4.839 9.307 2.243 26.565 -24.006 0.419 0.806 0.194 27.47
265.3 19.58 4.362 9.023 2.527 22.302 -26.302 0.378 0.781 0.219 25.80
280.5 20.92 4.131 8.929 2.621 19.765 -14.653 0.358 0.773 0.227 24.83
295.6 22.27 3.968 8.847 2.703 17.833 -8.913 0.344 0.766 0.234 24.15
310.8 23.54 3.895 8.815 2.735 16.562 -5.168 0.337 0.763 0.237 23.84
325.9 24.84 3.835 8.778 2.773 15.458 -3.521 0.332 0.760 0.240 23.60
341.1 26.13 3.804 8.751 2.799 14.571 -3.619 0.329 0.758 0.242 23.49
356.2 27.42 3.742 8.711 2.839 13.664 -4.281 0.324 0.754 0.246 23.25
371.4 28.67 3.695 8.650 2.901 12.904 -2.930 0.320 0.749 0.251 23.13
386.6 29.90 3.669 8.598 2.952 12.283 -2.111 0.318 0.744 0.256 23.11
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down

NA

& NA

DAssumed

6G File Name: B-2359 UD4b
Kc,DSS ('th.C I a'v,c)= NA

Kub,DSS ('thu,b I cr'v.c) =-----
NA , NA

2730 [!JMeas'

Sta. No.:TestType:~S~D~S~S ~~ _
Assign, cr'v,c = 4.32 ksf

Induced OCR = NA

Type Stage: -'--N'_'...Ae--____ NA

Specific Gravity·

Project Number: ~04-'--1'_1~-0'-'...8:_-'-16.;,.;8;.,;;6----

Task No.: NA

Project Name: Exelon (Victoria)

Test No.: NA Test Series for/on: NA
.:...::.-'--------------

Assig Remarks' .,

~Tube UField Extruded tJLiner Remolded Tamping ~Constant Effort: Blowsrramps per Layer =

Boring No.: B-2359UD LPC Core Impact/Rammer Rammer Wgt.(lbf)= No. Layers =
f-

Sample No.: UD-4 Compostite No.:
f-

Pluviated: Tamper Force (Ibf)= Drop (in.) =

Depth (ft): 35.0 - 36.7 Specimen No.: B
f-

Kneading :=]Undercompaction: Uni (%) = Dia. (in.) =

~spec. Selection by X-~y; ilGeOmarineSam~
---

Ref. Effort= %Comp. = ± Opt.=

Type ~Koat: X Incremental I ;UAnisotropic at Inclined Stress Path, Kc,Dss ~Used Automated System- f-
900 Stress PathConsolidation: CRS Remarks:

Loading X Static X Strain Creep X Const, Vol.!Ht X Without- Water UCyCIiC(HZ) Strain USlress
f- fo- fo- fo- ---

Rate:I 0.1;
-

Conditions: Rapid Stress Post Cyclic Drained With - Bath 1; Other:

Water Initial - Trimming Location Final, Wat Soil and Ring Masses Initial Final

Content (WC); Top (Wo•1) Bottom (Wo;l) Sides (Wo.3l (see below) Mass Moist Soil + Tare (g) 316.80 135.64

Container No. 771 997 4201 D-11 Mass Tare (g) 183.37 4.59
Mass Moist Soil + Cont. (g) 86.29 80.18 76.08 66.62 Mass Moist Soil, Mt,o Mt,at (g) 133.43 131.05

Mass Dry Soil + Container (g) 76.50 71.18 67.75 59.94 Excess Dry Soil (soli not Included in final mass above)

Mass Container (g) 31.56 31.59 30.35 30.24 Container No.

WATER CONTENT (%) 21.78 22.73 22.27 22.49 Mass Dry Soil + Container (g)

Avg. Initial we, Wo,.... (%) 22.26 FinalWat: X Slice; Whole Spec. Mass Container (g)

See attached data sheet(s) for additional water contents Mass Excess Dry Soil (g) 0.00

Specimen Trimmin~: Estimated Initial Unit Weight

xiTrimming Ring for Fugro Apparatus NL6 Large-ring ID # Total, Y~o (Ib/ft°)- 128.63 Dry, Yd.c (Iblft°)= 105.21
f---

X Trimming Ring for NGI Apparatus Small-ring ID #

Hs,t(mm): 18.68 As,t (cm2
): 34.68 Specimen Lateral Confinement by:

Ds,t(mm) : 66.45 Vs.t(cm\ 64.76 Wire Reinforced, Model: Thickness (mm) =
Remarks: Stress Dia. by PiTape (mm) Area, Ae.n

Free Standing by Wire Saw Lathe or Reconstituted Spec. (mm) Level Meas. Corr. (cm2
) (in2

)

Height (Htr) Diameter (Do) Remarks: 0

1 18.730 1-T NA cr'y,C

2 18.660 2-M NA cr'y,max

3 18.670 3-B NA W Regular Membrane with Ring Set No. 6 ID, Rings (mm)- f------- ---------
4 18.640 1'-T NA For Free Standing Thickness (mm): Top: 0.64 , = 67.11

I--
5 18.700 2'-M NA or Reconstituted Spec.: ~Single Bottom: 0.67 , Corr. for memo (

Avg. 3'-8 NA Air (cm2):1 NA X Double Membr. Thick. = 0.33 = 66.450

= 18.675 Avg NA Vir (cm3):1 NA Area Ring with mem., Ao: (cm2)=1 34.68 ; (in )= 5.375

Note: NA indicates not applicable.

For G in the Sta. No. indicates Fugro or GEOTAC apparatus.

Final Visual Description: Light Gray Fat CLAY (CH)

526.0 g, 1.16

No Plattens with Pins:

HC

4/6/2008

HP 14'

Take Down By:-----
Date:
---~-

Reviewed By:

Setup By: __H_C__

Date: 4/2/2008-------
Final Calc. By: L_F__

Remarks:-----------------

Other Remarks:

Trim.! Recon. By: HC

Date: 4/2/2008

Prelim. Calc. By: HC

Specimen Take Down:@spec. removed right after shearing

Dspec. unloaded to zero stress with access to water

Volume 3 Rev. 0 - 7/18/2008
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary

File Name: B-2359 UD4b
DAssumed ---=--

DRemolded

ppm

Project Number: 0411-08-1686 Test Station No.: 6G

Task Number: NA Specific Gravity: 2.730 5]Measured;

Type Test: SDSS Specimen:~disturbed"; DReconstituted;

Calculations Corr for Salt (dissolved solids)'0 No~Ves with concentration:, ,

Consolidation Stress Summary and Loading Summary

Test Stage: Max. Stress Pre-Shear Post Cyclic xl Static Strain Rate: NA (%/hr or )

Nomin!,!~ Vertical. Stress, (J'v !~~_ NA 4.32 NA ICyclic Rate (Hz): I 10.1; I 1; Other:

AxialNertical Force, PYr.n (Ibf) NA NA NA During/End of Loading Static Cyclic

Horizontal Force, Phr.n (Ibf) NA 0 NA Change in Height, 6HL.n (mm) NA NA

Nominal OCR NA NA NA Change in Vol., 6VL,n (cm3
) NA NA-

IVes;t.:,(ON,days,hrs) NA 1.64 days NA Post Cy.Displ. Reset to Null Position: INo

-.Jundrained ambient stress applied: with Delta shear force (Ibf) = NA & Duration (min) = NA & Delta disp.. M h•ua (mm) = NA

Trimmed Specimen (TS) - Inital Water Contents over Saturation (%):

Top, Wo.l Botttom, Wo.2 Sides, Wo.3 Avg., Wo.av Selcl, Wo•s Back Cal.

Calculated Mass of Dry Soil (g)

Initial Selected Water Content (%) 22.26

21.78 22.73 22.27 22.26 22.26 24.72 Initial, Md.o 109.14

97.4 99.6 98.5 98.5 98.5 103.9 Final, Md,at 106.99

Measured final mass of moist soil, MLat (g) 131.05 Selected, Md 108.06

Final mass of moist soil corrected for excess diy soil, Mtat.e(g) 131.05 Initial Back Cal. Specific Gravity (TS):

Selected So (%)

HeightIVolume Change Summary Selected W 0 (%)

NA NA

H 6Vin & 6H up

Variation in During Inilial

Height & Volume Consol. to

During Consol. (J'v.cor (J've.max"

Stress Units (kst) 4.320

Sign Convention: (+) 6V out & 6H down;

During

Rebound

to cr'v.e:

Specimen

Unloaded

After Test To

Specific Gravity, G•.be
Calculation of !No by Different Procedures

By Selected Volumes By Change in Mass

6Ve (Cm
3
) 1.25 -MLo·(MtaLe+6VL+6VuL)

By Cal. Height & App. Area 6Ve(cm3) 2.38

__Del~a De!:-Rea~, 6dar.n (mm)~~_O-1-----11------1

Total Equip. Comp., L6darc (mm) 0.000

6Ve (Cm3
) 1.25 By Saturation: 100% and

By Cal. HI. & Init. Spec. Area Spec. Unloaded to 0 Stress

Corr. Total Def. 6He.n (mm) 0.360

l:Nn using Ac - spec. (cm3
) 1.25

6Vn using Ae.n" app. (cm
3

) 1.25 Back Cal. Water Content During Consol.•

6Vn using burette meas.(cm~~ -0.90 Based on the Consolidation Conclusions Given Below

Selected 6Vn (cm 3
) 1.25 NA NA : 6VuL I Assumed Saturation (%) 100.00

After Test WC Corr. for IN during Shear & UnloadIng, w.~. ("10) NA Back Cal. WC before Loading, We,be (%) 22.04

Lateral Confinement Area Cal. Approach (LCA); Method 1, 2, 3 or 4: CD Back Cal.WC at Max. Stress, Wemax.be (%) NA

Consolidation 6Ve (cm3
): 1.24 6He(mm): 0.360 Ea,e (%): 1.93 6Ve.max (cm3

): NA

& Preshear Ve (cm3
): 63.52 He (mm): 18.315 Ev,e (%) : 1.91 Eae,max (%): NA

Conclusions Ae (cm2
): 34.68 6'fe (mm) = NA 'fe (%): NA Preshear: 'fua (%): NA

Summary of Specimen Physical Properties:

Specific Gravity: Water Total Dry

G.: 2.730 Maasured Height Volume Area Content Unit Weight Unit Weight Saturation Void Ratio,

Condition: (mm) (cm3
) (cm2

) (%) (pet) (pct) (%) e

Initial (as trimmed) 18.675 64.76 34.68 23.5 128.6 104.2 101.2 0.636

After to cr'v,e 18.315 63.52 34.68 22.0 129.6 106.2 100.0 0.604-----------f------- ----
Consol.: to cr'vc.max NA NA NA NA NA NA NA NA

LF

HP HI'
Calculated By: --,;;;,,;...--
Reviewed By:

--'-'-'-......:.~

LeA-Method: 1- Initial measured value remains constant. 4 - Based on change in height & volume.

& Note(s) 2 - Initial measured value corrected for applied stress. NA - Not Applicable

3 - Uses measured value at appropriate stress level (NA for rings).

Remarks: t95 for max stress" 0.4 min

Volume 3 Rev. 0 - 7/18/2008



Project Number: 041 1-08-1686 Test Type: SDSS Test Sta. No.: 6G File Name: 82359-UD4b 
Project Name: Exelon (Victoria) Task No.: N A Test No.: NA Test Series for: N A 

Inclined Stress Path, Kcsoas U U s e d  Automated System 
90" Stress Path Remarks: 

Strain u s t r e s s  
1; Other: 

l ~ o n s t a n t  Effort: Blowsrramps per Layer = 
Rammer Wgt.(lbf)= No. Layers = 

l ~ u b e  u ~ i e l d  Extruded Liner I l~emolded 

' Boring No.: 8-2359UD LPC Core 

Summary of Specimen Physical Properties 

Sample No.: UD-4 Compostite No.: 
Depth (ft): 35.0 - 36.7 Specimen No.: B 

1 s p e c .  Selection by X-ray; n ~ e o m a r i n e  Sample 

- 

Consolidation Stress Summary and Loading Summary 

NA - Not Applicable 
Final Visual Description and Remarks: Light Gray Fat CLAY (CH) 

Tamping 
ImpactlRammer 

- 
- 

Saturation 

(%) 
101.2 

- 100.0 

Static Strain Rate = 4.9 %Ihr. 
Cyclic Rate (Hz): ) 10.1; 1 11; Other= 

Data Normalization: (yes  NO Value: 4.345 (ksf) ' 
Using Effective Vertical Stress: 

Pre-Shear Conditions Post-Cyclic Conditions 
Maximum Stress during Consol. 

Weight Top Cap, etc., M ,  (Ibf): 1.16 
Data corr. for M,:) X I ~ e s ;  I INO 1 Plattens with Pins: 1 IYes; I X  NO 

Volume 3 Rev. 0 - 7/18/2008 

Water 
Content 

(%) 
23.48 
22.04 
NA 

Unit Weight 

X 

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. F or G in the Test Sta. No. indicates Fugro or GEOTAC apparatus. 

Wire Reinfwced Membrane, Model: 
Regular Membrane with Rings 

Loading Summary 

Boring B-2359UD*hyg-&8&th 35.0 - 36.7 R 

Pluviated: 

LL 
PL 
PI 
68 
17 

Specific Gravity: 
G, = 2.730 M~sw..~ 

Condition: 
Initial 

After fO dVSC 
Consol.: to o'w,max 

Total 

(pcf) 
128.6 
129.6 
N A 

Post Cyclic 
N A 

Data wrr. for Membr. strength 
n ~ e s   NO 

FUGRO C m m B d N C .  

Tamper Force (Ibf)= Drop (in.) = 

N A , 51 

Volume 

(m3) 
64.76 
63.52 

N A 

Height 

(mm) 
18.68 
18.32 - 
NA 

Dry 

(pd) 
104.2 
106.2 
NA 

Item 
Vert. Consol. Stress, u:,: 

CJdv,c 

0.594 

Kneading Undercompaction: Uni (%) = Dia. (in.) = 
Ref. Effort= % Comp. = * Opt.= 

-200 
% 

98.2 
N A 

Area 

(cm2) 
34.68 
34.68 
N A 

N A 
N A -- 

- NA - 
-- N A 

N A 
N A 
N A 

Max. Stress 
N A 

Unit 

(ksf) 

A U ' J ~ ' ~ , ~  

-0.232 
-0.073 

Void Ratio, 

e 
0.636 
0.604 

N A 

Pre-Shear 
4.345 

Induced OCR: 
Axial Strain during Consol.. G,~: 

Horiz. Consol. Stress, T,,,~: - - -- - --- . - - 
Consol .zss Ratio, zh. I d.,: 

Shear Strain during Consol., EM: 

Undr. Ambient Shear Stress, k,: 
Undr. Ambient Shear Strain, E,,.: 

cyclic 

-- NA 
N A 

INO 

DuringlEnd of Loading 
Change in Height, AHLan (mm): -- 

Change in - Vol., . . AVL, - . - . - (cmq: 
Post Cy.Displ. Reset to Null Pos.: 

N A 

N A 
N A 
N A 
N A 
N A 
N A 
N A 

- 
% 

(ksf) 

% 

-(ksf) 
% 

Number of Loading Cycles, N = NA 
, ,  = NA (ks9 i y =  NA % 

at end of cyclic loading, d , ,  = NA (ks9 

Static 
N A -- 
NA 

J ~ e s ;  

o'" 
(ksf) 
5.355 
4.663 

Y 
(%) 

11.79 
29.78 

at Peak Shear Stress 
at Maximum Strain 

N A 
1.93 

NA 
N A 
N A 
NA 
NA 

~ 4 a ' ~  

0.482 
0.346 

~h 

(ks9 
2.580 
1.61 3 



Boring 
Elapsed 

Time 

(min) 
0.0 
2.5 
5.0 
7.5 
10.0 
12.5 
15.0 
17.5 
20.0 
22.5 
25.0 
27.5 
30.0 
32.5 
35.0 
37.5 
40.0 
42.5 
50.0 
57.5 
65.0 
72.5 
60.0 
87.5 
95.0 
102.5 
110.0 
117.5 
125.0 
132.5 
140.0 
147.5 
155.0 
162.5 
172.5 
187.5 
202.4 
217.4 
232.4 
247.4 
262.4 
277.4 
292.4 
307.4 
322.3 
337.3 
352.3 
367.3 

Shear 
Strain 

Y 

(%I 
0.00 
0.04 
0.12 
0.22 
0.34 
0.47 
0.65 
0.80 
0.99 
1.10 
1.32 
1.51 
1.70 
1.93 
2.10 
2.31 
2.50 
2.68 
3.30 
3.86 
4.52 
5.16 
5.76 
6.35 
6.92 
7.61 
8.18 
8.81 
9.36 
10.00 
10.59 
11.18 
11.79 
12.35 
13.17 
14.41 
15.70 
16.97 
18.19 
19.51 
20.81 
22.04 
23.32 
24.68 
25.91 
27.15 
26.45 
29.78 

Shear 
Stress 

51, 

(ks9 
0.002 
0.293 
0.585 
0.813 
1.002 
1.172 
1.320 
1.429 
1.517 
1.583 
1.635 
1.687 
1.725 
I .759 
1.790 
1.819 
1.644 
1.875 
1.950 
2.017 
2.086 
2.146 
2.217 
2.262 
2.328 
2.377 
2.425 
2.473 
2.498 
2.533 
2.560 
2.573 
2.560 
2.577 
2.557 
2.499 
2.390 
2.250 
2.122 
2.004 
1 .go6 
1.836 
1.787 
1.732 
1.704 
1.675 
1.645 
1.813 

- .  
No.: 6-2359UD Sample No.: UD-46 

lertical Stress 

cr; 
(ks9 

4.345 
4.410 
4.427 
4.397 
4.355 
4.282 
4.176 
4.089 
4.010 
3.952 
3.91 5 
3.883 
3.863 
3.858 
3.864 
3.877 
3.884 
3.899 
3.982 
4.043 
4.135 
4.221 
4.327 
4.432 
4.551 
4.646 
4.764 
4.863 
4.991 
5.078 
5.171 
5.266 
5.355 
5.397 
5.465 
5.485 
5.448 
5.354 
5.251 
5.179 
5.094 
5.027 
4.946 
4.880 
4.832 
4.796 
4.716 
4.663 

Volume 3 Rev. 0 - 7/18/2008 

:alulated Pore 
'ress. Change 

AU = Actv 

(ks9 
0.000 
-0.065 
-0.082 
-0.053 
-0.010 
0.063 
0.167 
0.256 
0.335 
0.393 
0.429 
0.462 
0.482 
0.486 
0.480 
0.468 
0.460 
0.446 
0.363 
0.302 
0.210 
0.123 
0.018 
-0.087 
-0.206 
-0.301 
-0.419 
-0.538 
-0.646 
-0.733 
-0.826 
-0.921 
-1.010 
-1.053 
-1.120 
-1.141 
-1.103 
-1.010 
-0.906 
-0.834 
-0.750 
-0.682 
-0.601 
-0.536 
-0.487 
-0.452 
-0.373 
-0.318 

Secant 
hear Modulus 

Gs 

(ks9 

763.041 
503.840 
366.077 
295.224 
246.820 
202.267 
177.848 
152.364 
144.075 
123.586 
11 1.469 
101.055 
90.91 1 
85.251 
78.478 
73.773 
69.801 
59.064 
51.903 
46.144 
41.595 
38.476 
35.553 
33.592 
31.226 
29.631 
28.056 
26.669 
25.294 
24.154 
22.987 
21.871 
20.853 
19.400 
17.332 
15.212 
13.247 
11.652 
10.261 
9.147 
8.322 
7.657 
7.010 
6.565 
6.160 
5.775 
5.408 

Tangent 
Modulus 

GT 
(ks9 

569.708 
295.663 
188.200 
143.256 
104.460 
77.993 
59.085 
55.044 
43.741 
25.093 
23.497 
17.469 
16.778 
15.917 
13.565 
15.148 
14.397 
11.628 
11.183 
10.317 
10.61 1 
9.473 
9.563 
9.460 
7.779 
8.007 
6.089 
4.934 
4.966 
3.391 
1.71 0 
0.306 
-1.494 
-3.527 
-6.596 
-9.707 
-10.768 
-9.723 
-6.203 
-6.619 
-4.758 
-3.928 
-3.186 
-2.346 
-2.307 
-2.351 
-2.434 

nn. Shear 
Stress 

du'v.c 

0.001 
0.068 
0.135 
0.187 
0.231 
0.270 
0.304 
0.329 
0.349 
0.364 
0.376 
0.388 
0.397 
0.405 
0.412 
0.419 
0.424 
0.431 
0.449 
0.464 
0.480 
0.494 
0.510 
0.521 
0.536 
0.547 
0.558 
0.569 
0.575 
0.583 
0.589 
0.592 
0.594 
0.593 
0.589 
0.575 
0.550 
0.518 
0.488 
0.461 
0.439 
0.423 
0.41 1 
0.399 
0.392 
0.385 
0.379 
0.371 

Boring B - 2 3 5 9 U D , + @ ~ ? I f ~ ~ ~ ~ ~ ~ $ h  35.0 - 36.7 it 

m. vart. 

Stress 

~'J0'v.c 

2.000 
1.015 
1.019 
1.012 
1.002 
0.966 
0.962 
0.941 
0.923 
0.910 
0.901 
0.894 
0.889 
0.888 
0.889 
0.892 
0.694 
0.897 
0.916 
0.931 
0.952 
0.972 
0.996 
1.020 
1.047 
1.069 
1.096 
1.124 
1.149 
1.169 
1.190 
1.212 
1.232 
1.242 
1.258 
1.263 
1.254 
1.232 
1.208 
1.192 
1.173 
1.157 
1.138 
1.123 
1.112 
1.104 
1.086 
1.073 

- 
.m. Deu. 

il. Stress 

0'Jctv,c 

0.000 
.0.015 
-0.019 
.0.012 
-0.002 
0.014 
0.038 
0.059 
0.077 
0.090 
0.099 
0.106 
0.111 
0.112 
0.111 
0.1 06 
0.106 
0.103 
0.084 
0.069 
0.048 
0.026 
0.004 
-0.020 
-0.047 
-0.069 
-0.096 
-0.124 
-0.149 
-0.169 
-0.190 
-0.212 
-0.232 
-0.242 
-0.258 
-0.263 
-0.254 
-0.232 
-0.208 
-0.192 
-0.173 
-0.1 57 
-0.138 
-0.123 
-0.112 
-0.1 04 
-0.086 
-0.073 

ess Ratio 

Angle 

~ D S S  

- 
0.03 
3.81 
7.53 
10.48 
12.95 
15.31 
17.53 
19.27 
20.72 
21.84 
22.66 
23.48 
24.06 
24.51 
24.85 
25.14 
25.39 
25.68 
26.09 
26.51 
26.77 
26.97 
27.13 
27.03 
27.10 
27.10 
26.98 
26.86 
26.59 
26.51 
26.34 
26.04 
25.73 
25.52 
25.08 
24.49 
23.69 
22.60 
22.00 
21.16 
20.51 
20.07 
19.87 
19.54 
19.42 
19.25 
19.22 
19.08 

FUGRO C m @ & $ N C .  
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down

NA

& NA

DAssumed

7G File Name: B-2359 UD5b
Kc.Dss (th.e 1 cr'y,e)= NA

Kub,DSS (1'hu,b I cr'y,e) =-------
NA • NA

2710 0Meas'

Sta. No.:TestType:~S~D~S~S ~~ ___
Assign, cr'v,c = 5.04 ksf

Induced OCR = NA

Type Stage: ..:...N::...A:..-____ NA

Specific Gravity·

Project Number:__.:..04..;..1;..,;1_-0;..,;8;.,.-1..;..6:.,:8;.,:.6__
Task No.: NA

Project Name: Exelon (Victoria)

Test No.: NA Test Series for/on: NA.:..:.:....:..-----
Assig Remarks' .,

~Tube UField Extruded LjLiner Remolded Tamping ~Constant Effort: BlowsfTamps per Layer =

Boring No.: B-2359UD LPCCore --- Impact/Rammer Rammer Wgt.(Ibf)= No. Layers =

Sample No.: UD-5 Compostite No.: --- Pluviated: Tamper Force (Ibf)= Drop (in.) =

Depth (ft): 40.0 - 41.7 Specimen No.: B Kneading :=JUndercompaction: Unj (%) = Dia. (in.) =

nspec. Selection by X-ray; nGeOmarine Sample
--- -_-0-

Ref. Effort= %Comp. = ±Opt.=

Type ~Koat: X Incremental I ; UAnisotropic at: Inclined Stress Path, Kc.Dss l-JUsed Automated System
~ ---

900 Stress PathConsolidation: CRS IRemarks:

Loading X Static X Strain Creep X Const, Vol./Ht X Without - Water ..JCyclic (Hz) Strain UStress
l- i-- --- --- i--

Rate:10.1;
,--

Conditions: Rapid Stress Post Cyclic Drained With - Bath 1; Other:

Water Initial - Trimming Location Final, Wat Soil and Ring Masses Initial Final

Content (We); Top (WO•I ) Bottom (Wo:zl Sides(Wd (see below) Mass Moist Soil + Tare (g) 313.95 136.69

Container No. 0-7 191 4072 4091 Mass Tare (g) 182.69 5.03------
Mass Moist Soil + Cont. (g) 84.87 79.66 74.67 74.41 Mass Moist Soil, M~o Mt,at (g) 131.26 131.66

Mass Dry Soil + Container (g) 74.48 70.58 66.42 65.51 Excess Dry Soli (soil not included in final mass above)

Mass Container (g) 30.14 30.75 30.12 30.66 Container No.

WATER CONTENT (%) 23.43 22.80 22.73 25.54 Mass Dry Soil + Container (g)

Avg. Initial WC, WO•1VV (%) 22.99 Final Wal: X Slice: Whole Spec. Mass Container (g)

See attached data sheet(s) for additional water contents Mass Excess Dry Soil (g) 0.00

Specimen Trimmin~: Estimated Initial Unit Weight

M:rrimming Ring for Fugro Apparatus NL5 Large-ring 10 # Total, Y~. (Iblft~)- 126.24 Dry, Yd,. (Iblft°)= 102.64-
X Trimming Ring for NGI Apparatus Small-ring 10 #

Hs,l(mm): 18.60 As,t (cm2
): 34.90 Specimen Lateral Confinement by:

Ds,l (mm): 66.66 VS,1 (cm3
): 64.91 Wire Reinforced, Model: Thickness (mm) =

Remarks: Stress Dia. by PiTape (mm) Area, Ae,n

Free Standing by Wire Saw Lathe or Reconstituted Spec. (mm) Level Meas. Corr. (cm2
) (in2

)

Height (H tr) Diameter (Do) Remarks: 0

1 18.650 1-T NA cr
I
V•C

2 18.580 2-M NA cr'v.max

3 18.610 3-B NA ~ Regular Membrane with Ring Set No. 7 10, Rings (mm)

4 18.590 1'-T NA For Free Standing Thickness (mm): Top: 0.61 , = 67.29

~ 18.620 2'-M NA or Reconstituted Spec.: ;j~ingle Bottom: 0.65 . Corr. for memo--
Atr (cm2):1Avg. 3'·6 NA NA X Double Membr. Thick. = 0.32 = 66.660

= 18.600 Avg NA Vtr (cm3):1 NA Area Ring with mem., Ao: (cm2)=1 34.90 ; (in )= 5.409

Note: NA indicates not applicable.

For G in the Sta. No. indicates Fugro or GEOTAC apparatus.

Final Visual Description: Pale Brown Fat CLAY (CH)

527.2

No

g, 1.16

Plattens with Pins:

Ibf

HC

4/6/2008

HP NI

Setup By: .;...;H;.,:.C ___

Date: 4/3/2008
----.;..:.~;..:...:..-

Final Calc. By: ;.,:.L_F _

Remarks: ---------------------

Other Remarks:-------------------------
Trim.! Recon. By: HC

Date: 41212008

Prelim. Calc. By: HC

Specimen Take Down:@Spec. removed right after shearing

Dspec. unloaded to zero stress with access to water

Volume 3 Rev. 0 - 7/18/2008
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary 

LCA-Method: 1- Initial measured value remains constant. 4 - Based on change in height & volume. Calculated By: LF 

& Note@) 2 - Initial measured value corrected for applied stress. NA - Not Applicable Reviewed By: HP )r9 

3 - Uses measured value at appropriate stress level (NA for rings). 

Project Number: 041 1-08-1686 Test Station No.: 7G File Name: B-2359-UD5b 

Task Number: N A Specific Gravity: 2.710 m ~ e a s u r e d ;  n ~ s s u m e d  

Type Test: SDSS ~econstituted; n ~ e m o l d e d  

Calculations Corr. for Salt (dissolved PPm 

Remarks: t95 for max stress = 2.1 min 

W, 

So 

Volume 3 Rev. 0 - 7/18/2008 
Boring B-2359UD,@~&&up-&8#th 40.0 - 41.7 ft FUGRO C w k m $ N C .  

Consolidation Stress Summary and Loading Summary 
Static Strain Rate = NA (%lhr or 1 Test Stage: 

Nominal Vertical Stress, a', (ksf) 

Back Cal. Water Content During Consol. - 
Based on the Consolidation Conclusions Given Below 

HeightNolume Change Summary 

Variation in During Initial 

Height & Volume Consol. to 

 or a',,,,,= 
Stress Units (ks9 5.040 

-- - - - -- - -- - - - - - 
AxialNertical Force, Pn,, (lbf) 

Horizontal Force, Phre (Ibf) -- 
Nominal OCR --- 

&,(ON,days,hrs) 

Max. Stress 

NA 

Pre-Shear Post Cyclic X 

During 

Rebound 

to uoV,, = 
N A 

NA =AVUL 1 
NA 

-- - - 
NA 
NA 

NA -- 
NA 

Specimen 

Unloaded 

After Test To 

N A 

N A 

Sign Convention: (+) AV out & AH down; (-) AV in & AH up 

Selected AVn (cm3) 

J~ndrained ambient stress applied: with Delta shear force (Ibf) = NA & Duration (rnin) = NA 8 Delta disp., Adh#a (mm) = NA 

Trimmed Specimen (TS) - lnital Water Contents over Saturation (%): 

After Test WC Corr. for AV during Shear (L Unloading, W.,. (%) 

1.05 

Lateral Confinement Area Cal. Approach (LCA); Method I ,  2.3 O! 4 : r n  Back Cal.WC at Max. Stress, Waaxebc (%) 

--- Delta Def. Read., Ad ,,, (mm) - - 
Total Equ~p. Comp., ZAd* (mm) 

Corr. Total Def. AH,, (mm) -- 
AV, using A, - spec. (cm3) 

AV, using &,,- app. (cm3) 

AV, using burette meas.(cm3) 

5.04 N A - Cyclic Rate (Hz): 1 10.1; 1 
N A N A DuringlEnd of Loading 

Back Cal. 

131.66 

131.66 

0.301 

0.000 

0.301 

I .05 

1.05 

-0.10 

AVqrn, (cm3) = NA 

E~c,,.x (%)= N A 

Preshear: y, (%)= NA 

Consolidation 
& Preshear 

Conclusions 

1; Other = 

0 ----- 
N A 

1.13 days 

Selct., W,, 

22.99 

96.5 

~ V , ( c r n ~ ) =  - 1.05 AH, (mm) = 0.301 za,  (%) = 1.62 

V, (cm3) = 63.86 H, (mm) = 18.299 zva, (%) = I .62 

& (cm2) = 34.90 AY, (mm) = N A YC (%I = N A 

Static 

NA - 
NA 

Yes; 

N A Change in Height, AHLn (mm) 

N A Change in Vol., AVL,, (cm3) 

N A Post Cy.Displ. Reset to Null Position: 

Measured final mass of moist soil, MLat (g) 

Final mass of moist soil corrected for excess diy soil, Mu,, (g) 

Avg., WO,,, 
22.99 

96.5 

Summary of Specimen Physical Properties: 

Cyclic 
N A 

N A 

I NO 

Sides, WoB3 

22.73 

96.0 

Top, W,, 
23.43 

97.5 

Bomom, WO2 

22.80 

96.1 

Saturation 

(%I 
98.8 
100.0 

N A 

Dry 
Unit Weight 

( P C ~  
101.7 
103.4 - 

N A 

Void Ratio, 

e 
0.663 
0.636 

N A 

Total 
Unit Weight 

( P C ~  
126.2 
127.6 . 

N A 

Water 
Content 

(%I 
24.1 

--- 23.4 
N A 

Area 

(cm2) 
34.90 
34.90 

N A 

Volume 

(cm3) 
64.91 
63.86 

N A 

Specific Gravity: 
G, = 2.710 meaWnd 

Condition: 

Initial (as trimmed) 
After to cr',, 
Consol.: to otvc,max 

Height 

(mm) 
18.600 

-1_8.299 
NA 



Project Number: 041 1-08-1 686 Test Type: SDSS Test Sta. No.: 7G File Name: B-2359-UD5b 
Project Name: Exelon (Victoria) Task No.: N A Test No.: NA Test Series for: N A 

Inclined Stress Path, Kc,oss U U s e d  Automated System 

Consolidation: 90" Stress Path Remarks: 
Strain (stress 
1; Other: 

l ~ u b e  )~ie ld Extruded Liner I l~emolded Tamping 
Boring No.: B-2359UD LPC Core ImpacVRamrner 

Sample No.: UD-5 Compostite No.: Pluviated: - 
Depth (ft): 40.0 - 41.7 Specimen No.: B Kneading 

AConstant Effort: Blows/Tamps per Layer = 
Rammer Wgt.(lbf)= No. Layers = 

Tamper Force (Ibf)= Drop (in.) = 
I ~ n d e r c o m ~ a c t i o n :  U,, (%) = Dia. (in.) = 

Summary of Specimen Physical Properties 

1 s p e c .  Selection by X-ray; n ~ e o m a r i n e  Sample 

Consolidation Stress Summary and Loading Summary 

NA - Not Applicable 
Final Visual Description and Remarks: Pale Brown Fat CLAY (CH) 

- 
Ref. Effort= % Comp. = k Opt.= 

-200 
% 

93.4 
N A - 
N A 

LL 
PL 
PI 
65 
18 
47 

Static Strain Rate = 4.8 %Ihr. 

Data Normalization: w ~ e s  ~ N O  Value: 5.054 (ksf) 
Using Effective Vertical Stress: 

Pre-Shear Conditions Post-Cyclic Conditions 
Maximum Stress during Consol. 

Weight Top Cap, etc., M ,  (Ibf): 1.16 
Data wrr. for M,.:I X 1Yes; I  NO I Plattens with Pins:I IYes; 1 X INO 

Volume 3 Rev. 0 - 7/18/2008 

Void Ratio, 

e 
0.663 
0.636 

N A 

Saturation 

(%I 
98.8 
100.0 - 
N A 

Pre-Shear Post Cyclic X 

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. F or G in the Test Sta. No. indicates Fugro or GEOTAC apparatus. 

Wire Reinforced Membrane, Model: 
Regular Membrane with Rings 

Loading Summary 

r;jage Mq-58 8 th 40.0 - 41.7 fl Boring B-2359UD amp1 
0 2 $9 

Max. Stress Item 

Data corr. for Membr. strength 
n ~ e s   NO 

FUGRO CBiW#.P&T&$NC. 

Water 
Content 

(%I 
24.06 

- 23.35 
N A 

Unit Weight 

Unit 

d 0 ' v . c  

0.472 

Area 

(cm2) 
34.90 
34.90 

N A 

Total 

(pcf) 
126.2 
127.6 -- 
N A 

5.054 NA N A 
N A 
N A 
N A 
N A 
N A 
N A 
N A 

Vert. Consol. Stress, 
Induced OCR: 

Axial Strain during Consol., &: 

Horiz. Consol. Stress, b: 

Consol. Stress Ratio, t, I o',: 
Shear Strain during Consol., he: 

Undr. Ambient Shear Stress, thus: 

Undr. Ambient Shear Strain, b: 

A ~ ' J 0 ' v . c  

-0.027 
-0.053 

Volume 

(cm3) 
64.91 
-- 63.86 

N A 

Specific Gravity: 
G, = 2.710 wumd 

Condition: 
Initial 

After to Q ' ~ ,  

Consol.: to o',,,, 

Dry 
(pcf) 
101.7 
103.4 
N A 

Cyclic Rate (Hz): I 0 . 1  I 11; Other= (ksf) - 
% 

(ksf) 

% 
( k ~ f )  

% 

~ & ' v  

0.459 
0.382 

Height 

(mm) 
18.60 
18.30 
NA 

0'. 

&sf) 
5.188 
5.324 

Y 
(%I 
8.76 
29.17 

at Peak Shear Stress 
at Maximum Strain 

N A 
1.62 
N A 
N A 

~ h  

(ks9 
2.384 
2.035 

Static 
NA 
NA 

IY~S;  

Cyclic 
N A 
N A 

)NO 
N A 
N A 
N A 

N A 
NA 
N A 

NA -- 

DuringlEnd of Loading 
Change in Height, AH,, (mm): 

Change in Vol., AV,, (cm3): 
Post Cy.Displ. Reset to Null Pos.: 

NA 
N A 
N A 

Number of Loading Cycles, N = NA 
ir,= NA (ksf) 4 y =  NA % 

at end of cyclic loading, dv,, = NA (ksf) 



Boring 

Elapsed 
Time 

(min) 
0.0 
2.5 
5.0 
7.5 
10.0 
12.5 
15.0 
17.5 
20.0 
22.5 
25.0 
27.5 
30.0 
32.5 
35.0 
37.5 
40.0 
42.5 
50.0 
57.5 
65.0 
72.5 
80.0 
87.5 
95.0 
102.5 
110.0 
117.5 
125.0 
132.5 
140.0 
147.5 
155.0 
162.5 
172.4 
187.4 
202.4 
217.4 
232.4 
247.4 
262.4 
277.4 
292.3 
307.3 
322.3 
337.3 
352.3 
367.3 

Shear 
Strain 

Y 
(%I 
0.00 
0.01 
0.04 
0.13 
0.21 
0.31 
0.41 
0.52 
0.63 
0.76 
0.89 
1.04 
1.20 
1.37 
1.56 
1.75 
1.93 
2.10 
2.71 
3.31 
3.90 
4.50 
5.10 
5.69 
6.28 
6.92 
7.53 
8.16 
8.76 
9.39 
10.00 
10.60 
11.26 
11.89 
12.75 
14.02 
15.33 
16.60 
17.86 
19.13 
20.38 
21.84 
22.94 
24.16 
25.41 
26.71 
27.96 
29.17 

Shear 
Stress 

Zh 

(ks9 
-0.006 
0.042 
0.231 
0.459 
0.643 
0.784 
0.905 
1.036 
1.169 
1.292 
1.412 
1.518 
1.608 
1.681 
1.745 
1.788 
1.826 
1.860 
1.950 
2.028 
2.100 
2.158 
2.217 
2.265 
2.323 
2.356 
2.370 
2.383 
2.384 
2.383 
2.372 
2.356 
2.339 
2.325 
2.301 
2.262 
2.195 
2.130 
2.072 
2.026 
1.980 
1.939 
1.949 
1.989 
2.025 
2.036 
2.029 
2.035 

Volume 3 Rev. 0 - 711 812008 

llertical Stress 

u'v 
(ksf) 
5.054 
5.062 
5.115 
5.123 
5.122 
5.088 
5.045 
4.989 
4.921 
4.848 
4.768 
4.684 
4.597 
4.508 
4.434 
4.388 
4.369 
4.357 
4.329 
4.381 
4.450 
4.525 
4.642 
4.729 
4.844 
4.957 
5.030 
5.126 
5.188 
5.255 
5.323 
5.379 
5.426 
5.452 
5.486 
5.533 
5.542 
5.541 
5.538 
5.532 
5.504 
5.472 
5.465 
5.427 
5.41 3 
5.373 
5.350 
5.324 

'ress. Change 
AU = AuQV 

(ks9 
0.000 
-0.008 
-0.060 
-0.068 
-0.067 
-0.034 
0.009 
0.065 
0.134 
0.206 
0.287 
0.370 
0.457 
0.546 
0.620 
0.666 
0.685 
0.697 
0.725 
0.673 
0.605 
0.530 
0.412 
0.325 
0.211 
0.097 
0.024 
-0.071 
-0.1 34 
-0.201 
-0.269 
-0.325 
-0.371 
-0.398 
-0.432 
-0.478 
-0.488 
-0.487 
-0.484 
-0.478 
-0.449 
-0.418 
-0.41 1 
-0.373 
-0.359 
-0.319 
-0.296 
-0.269 

Secant 
ihear Modulus 

G. 
(ks9 

431.703 
613.036 
366.158 
312.778 
257.524 
222.996 
201.556 
185.259 
171.409 
158.664 
147.232 
134.550 
123.111 
112.368 
102.806 
95.012 
88.686 
72.293 
61.531 
53.991 
48.055 
43.600 
39.927 
37.097 
34.127 
31.568 
29.269 
27.272 
25.441 
23.793 
22.282 
20.836 
19.597 
18.094 
16.173 
14.362 
12.866 
1 I .631 
10.620 
9.744 
8.989 
8.523 
8.260 
7.994 
7.644 
7.280 
6.996 

Tangent 
Modulus 

GT 
(ks9 

559.329 
472.363 
243.21 5 
185.250 
130.513 
119.925 
116.927 
106.682 
94.005 
81.482 
64.873 
48.797 
38.506 
28.442 
21.723 
19.952 
17.163 
13.981 
12.522 
10.905 
9.81 1 
9.038 
8.980 
7.469 
3.789 
2.193 
1.053 
0.001 
-0.946 
-2.241 
-2.624 
-2.429 
-2.525 
-2.914 
-4.085 
-5.137 
-4.879 
-4.097 
-3.649 
-3.471 
-1.244 
2.034 
3.095 
1.843 
0.134 
-0.037 
0.468 

rm. Shea~ 

Stress 

74u'v.c 

-0.001 
0.008 
0.046 
0.091 
0.127 
0.155 
0.179 
0.205 
0.231 
0.256 
0.279 
0.300 
0.318 
0.333 
0.345 
0.354 
0.361 
0.368 
0.386 
0.401 
0.415 
0.427 
0.439 
0.448 
0.460 
0.466 
0.469 
0.472 
0.472 
0.472 
0.469 
0.466 
0.463 
0.460 
0.455 
0.448 
0.434 
0.421 
0.410 
0.401 
0.392 
0.384 
0.388 
0.394 
0.401 
0.403 
0.401 
0.403 

4%,J.3-58 8 th 40.0 - 41.7 R Boring B-2359UD Samp 0 2 8  

)nn. Vert. 

Stress 

ulJ~'v,c 

1.000 
1.002 
1.012 
1.014 
1.013 
1.007 
0.998 
0.987 
0.974 
0.959 
0.943 
0.927 
0.910 
0.892 
0.877 
0.868 
0.884 
0.862 
0.856 
0.867 
0.880 
0.895 
0.918 
0.936 
0.958 
0.981 
0.995 
1.014 
1.027 
1.040 
1.053 
1.064 
1.073 
1.079 
1.085 
1.095 
1.097 
1.096 
1.096 
1 .OD4 
1.089 
1.083 
1.081 
1.074 
1.071 
1.063 
1.059 
1.053 

wm. Decr. 

V. Stress 

~u1Ja'v,c 

0.000 
-0.002 
-0.012 
-0.014 
-0.013 
-0.007 
0.002 
0.013 
0.026 
0.041 
0.057 
0.073 
0.090 
0.108 
0.123 
0.132 
0.136 
0.138 
0.144 
0.133 
0.120 
0.105 
0.082 
0.084 
0.042 
0.019 
0.005 
-0.014 
-0.027 
-0.040 
-0.053 
-0.064 
-0.073 
-0.079 
-0.085 
-0.095 
-0.097 
-0.096 
-0.096 
-0.094 
-0.089 
-0.083 
-0.081 
-0.074 
-0.071 
-0.063 
-0.059 
-0.053 

wss Ratio 

Angle 

Yoss 

-0.07 
0.48 
2.59 
5.12 
7.16 
8.76 
10.17 
11.73 
13.36 
14.92 
16.49 
17.96 
19.28 
20.45 
21.49 
22.17 
22.68 
23.1 1 
24.25 
24.83 
25.26 
25.50 
25.53 
25.59 
25.62 
25.42 
25.23 
24.94 
24.68 
24.40 
24.02 
23.66 
23.32 
23.09 
22.75 
22.24 
21.61 
21.02 
20.51 
20.12 
19.79 
19.51 
19.63 
20.13 
20.51 
20.75 
20.77 
20.92 

FUGRO CBE##EB$bINC. 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 

Project Number: 041 1-08-1 686 Test Type: SDSS Sta. No.: 6G File Name: B-2359-UD10b 
Task No.: . NA Assign, o',,, = 7.20 ksf KC.DSS (%.c 1 O'V,C)= N A 

Project Name: Exelon (Victoria) Induced OCR = NA Kub.o~~ (~hu,b 1 ~ ' v ,c )  = N A 

-Test No.: ---NA---Test--Series forlon: NA Type Stage: NA = NA , NA , NA & NA 

Assig. Remarks: Specific Gravity: 2.720 M ~ e a s . ;  Assumed 

A ~ u b e  )~ield Extruded Liner 1 l~ernolded 

Boring No.: B-2359UD LPC Core 

Sample No.: UD-10 Compostite No.: 
Depth (ft): 70.0 - 71.5 Specimen No.: B 

T ~ p e c .  Selection by X-ray; n ~ e o m a r i n e  Sample 

X l ~ r i m r n i n ~  Ring for NGI Apparatus I Small-ring ID # 

H,t  (mm): 18.55 A,t (cm2): 34.68 

Ds,t (mm) : 66.45 vs.t (cm3): 64.32 

Remarks: 

Height (H,) 

N A 

WATER CONTENT (%) 

Avg. Initial WC, We,, (%I 

- 

21 18.550 1 1'-T NA I For Free Standing ( 

- 
- 

17.62 
17.37 

-- 

Top: 0.62 , 

Bottom: 0.63 , 

Tamping 

ImpacURammer 

Pluviated: 

Inclined Stress Path, Kc,oss Used Automated System 
90' Stress Path ( Remarks: 

Type 
Consolidation: 

]see attached data sheet(s) for additional water contents 

5 1  18.550 

' AVg. 
= 18.550 

Note: NA indicates not applicable. 

F or G in the Sta. No. indicates Fugro or GEOTAC apparatus. 

Final Visual Description: Mottled Light Gray and Yellowish Brown Fat CLAY (CH) 

A constant Effort: BlowslTamps per Layer = 
Rarnmer Wgt.(lbf)= No. Layers = 

Tamper Force (Ibf)= Drop (in.) = 

Final Wa: 

2'-M N A -- 
3-8 N A 

Avo N A 

i 
Other Remarks : 

Trim./ Recon. By: HC Setup By: HC Take Down By: HC 

Date: 3/24/2008 Date: 312512008 Date: 3/27/2008 

Prelim. Calc. By: HC Final Calc. By: LF Reviewed By: HP HP 
Specimen Take ~ 0 w n : a ~ p e c .  removed right after shearing Remarks: 

Kneading Undercompaction: U~ (%) = Dia. (in.) = 
Ref. Effort= % Comp. = 5 Opt.= 

Mass Excess Dry Soil (g) 

I s p e c .  unloaded to zero stress with access to water 

mhf 7116168 

- I K , ,  at: 

Loading 
Conditions: 

17.12 

X Is l ie ; 1 
0.00 

Volume 3 Rev. 0 - 7/18/2008 

Static 
Rapid 

X 

Estimated Initial Unit Weight 

Total, yto (lblft3)= 131.16 1 Dry, 7d.0 (Ib/ffJ)= 1 1 1.75 
Specimen Trimming: 

FUGRO C m a m $ N C .  

- X Incremental 

CRS 

18.71 
Whole Spec. 

Trimming Ring for Fugro Apparatus 

; U ~ n i s o t r o ~ i c  at: 

Mass Dry Soil + Container (g) 
Mass Container (g) 

NL6 Large-ring ID # 

Soil and Ring Masses 

Mass Moist Soil + Tare (g) 

Mass Tare (g) 
Mass Moist Soil, MtSo Mt,,t (g) 

Final, W, 

(see below) 
4096 - 
72.36 

65.78 

30.61 

Water 
Content (WC); 

---- Container No. 
Mass Moist Soil + Cont. (g) 

Mass Dry Soil + Container (g) ----.- 
Mass Container (g) 

Without - Water 
With - Bath 

- X Creep 
Post Cyclic 

Excess Dry Soil (soil not Included in final mass above) -- 
Container NO.~  

Initial 

318.52' 

183.38 
135.14 

Initial - Trimming Location 

A c y c l i c  (Hz) 
 ate: (0.1; 

Final 

139.40 

4.17 
135.23 

Const. Vol./Ht 
Drained 

Sides (WOu3) 

4247 

67.42 

61.97 

30.13 

Top ON,,,) 
1 152 

123.58 

109.92 - 
32.38 

X - 

Bottom (Wo2) 

1; Other: 



DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary

File Name: B-2359 UD10b
DAssumed -...:....;."-=':...;;;..~

DRemolded

ppm

Project Number: 0411-08-1686 Test Station No.: 6G

Task Number: NA Specific Gravity: 2.720 oMeasured;

Type Test: SDSS Specimen:~disturbed"; DReconstituted;

Calculations Corr for Salt (dissolved SOlidS){~NO~Yes with concentration =, ,

Consolidation Stress Summary and Loading Summary

Test Stage: Max. Stress Pre-Shear Post Cyclic xl Static Strain Rate = NA (%/hr or )

Nominal Vertical ~tress, a'v (ksf). NA 7.2 NA ICyclic Rate (Hz): I 10.1; I 1; Other =------
AxialNertical Force, P",.n (Ibf) NA NA NA During/End of Loading Static Cyclic

Horizontal Force, Phr,n (Ibf) NA 0 NA Change in Height, ~HL.n (mm) NA NA_._--------------- -'
Nominal OCR NA NA NA Change in Vol., ~VL,n (cm3

) NA NA-----------------_..__._-._- ----_.
1c,(ON,days,hrs) NA 0.83 days NA Post Cy.Displ. Reset to Null Position: IYes; INo

U Undrained ambient stress applied: with Delta shear force (Ibf) = NA & Duration (min) = NA & Delta disp., M h•u• (mm) = NA

Trimmed Specimen (TS) - Inital Water Contents 'over Saturation (%):

Top, Wo.1 Botttom, W.;;. Sides, W O•3 Avg., Wo,avQ Selc!., W... Back Cal.

Calculated Mass of D Soil (g)

Initial Selected Water Content (%) 17.37

17.62 17.12 17.37 17.37 18.63 Initial, Md•o 115.14

92.2 90.7 91.4 91.4 95.1 Final, Md•at 113.92

Measured final mass of moist soil, MLat (g) 135.23 Selected, Md 114.53

Final mass of moist soil corrected for excess diy soil, Mtat.e(g) 135.23 Initial Back Cal. Specific Gravity (TS):

Selected So (%)

HeighWolume Change Summary Selected Wo (%)

NA NA

Variation in During Initial

Height & Volume Consol. to

During Consol. a'v,cor a've.me=

Stress Units (kst) 7.200

During

Rebound

to G'y.e =

Specimen

Unloaded

After Test To

Specific Gravity, G•.be

Calculation of aVo by Different Procedures

By Selected Volumes By Change in Mass

~Ve (cm
3

) 2.05 - MLO - (MtaLe + ~VL + ~VuL)

Sign Convention: (+) tN out & ~H down; (-) tN in &~H up By Cal. Height & App. Area ~Ve (cm3
) -0.09

Delta Def. Read., ~dar.n (mm) 0.590

Total Equip. Camp., r~dafe (mm) 0.000

tNe (cm3
) 2.05 By Saturation =100% and

By Cal. Ht. & Init. Spec. Area Spec. Unloaded to 0 Stress

Corr. Total Def. ~He.n (mm) 0.590

~Vn using Ao - spec. (cm3) 2.05
---

~Vn using Ae.n- app. (cm3
) 2.05 Back Cal. Water Content During Consol. -

~Vn using burette meas.(cm3
) -0.50 Based on the Consolidation Conclusions Given Below

Selected ~Vn (cm3
) 2.05 NA NA = ~VUL I Assumed Saturation (%) 100.00

After Test WC Corr. for IiV dUring Shear & Unloading, W.~. (%) NA Back Cal. WC before Loading, We,be (%) 17.52

Lateral Confinement Area Cal. Approach (LCA); Method 1, 2, 3 or 4: CD Back Cal.WC at Max. Stress, W cmax.be (%) NA

Consolidation ~Ve (cm3
) = 2.04 ~He (mm) = 0.590 Ea.e(%) = 3.18 ~Ve,max (cm3

) = NA

& Preshear Ve(cm3
) = 62,29 He (mm) = 17.960 Ey.e(%) = 3.17 Eac.max (%)= NA

Conclusions . Ac (cm2
) = 34.68 ~Ye (mm) = NA Yc (%) = NA Preshear: Yua (%)= NA

Summary of Specimen Physical Properties:

Specific Gravity: Water Total Dry

G. = 2.720 Men.red Height Volume Area Content Unit Weight Unit Weight Saturation Void Ratio,

Condition: (mm) (cm3
) (cm2

) (%) (pct) (pet) (%) e

Initial (as trimmed) 18.550 64.32 34.68 18.0 131.2 111.2 93.2 0.528

After to G'v.e 17.960 62.29 34.68 17.5 134.9 114.8 100.0 0.479

Consol.: to G'ye,max NA NA NA NA NA NA NA NA

LF

HP It'
Calculated By:-----
Reviewed By:

-----:.;;:....

LCA-Method: 1-lnitial measured value remains constant 4 - Based on change in height & volume.

& Note(s) 2 - Initial measured value corrected for applied stress. NA - Not Applicable

3 - Uses measured value at appropriate stress level (NA for rings).

Remarks: t95 for max stress =7.1 min""'---------------------------------

Volume 3 Rev. 0 - 7/18/2008 FUGROc~~~sOdNC.



Project Number: 041 1-08-1 686 Test Type: SDSS Test Sta. No.: 6G File Name: 8-2359-UD10b 
Project Name: Exelon (Victoria) Task No.: N A Test No.: NA Test Series for: N A 

A ~ u b e  U ~ i e l d  Extruded Liner I l~emolded Tamping 
Boring No.: B-2359UD LPC Core - ImpactlRammer 

Sample No.: UD-10 Compostiie No.: - Pluviated: 
Depth (ft): 70.0 - 71.5 Specimen No.: B Kneading 

1 s p e c .  Selection by X-ray; n ~ e o r n a r i n e  Sample 

l ~ o n s t a n t  Effort: Blows~amps per Layer = 
Rammer Wgt.(lbf)= No. Layers = 

Tamper Force (Ibf)= Drop (in.) = 
Undercornpaction: Uni (%) = Dia. (in.) = 

Ref. Effort= % Cornp. = * Opt.= 

UAnisotropic at: Inclined Stress Path, ksDSs /Used Automated System 
90" Stress Path Remarks: 

Strain u s t r e s s  
1; Other: 

Summary of Specimen Physical Properties 

Notes: See Fugm South, Inc. Notation Listing for definition of symbols and acronyms. F or G in the Test Sta. No. indicates Fugro or GEOTAC apparatus. 
NA - Not Applicable 

Final Visual Description and Remarks: Mottled Light Gray and Yellowish Brown Fat CLAY (CH) 

Specific Gravity: 
G, = 2.720 M - U ~ . ~  

Condition: 
Initial 

After to d,, 
Consol.: to d,,,,, 

Data Normalization: W Y e s  UNO Value: 7.222 (ks9 
Using Effective Vertical Stress: 

Pre-Shear Conditions Post-Cyclic Conditions 
Maximum Stress during ConSol. 

Weight Top Cap. etc., M ,  (Ibf): 1.16 
Data corr. for M,:I X I ~ e s ;  1 INO I Plattens with Pins:l IYes; I X INO 

Height 

(mm) 
18.55 
17.96 
NA 

Volume 

(cm3) 
64.32 
62.29 

N A 

Wire Reinforced Membrane, Model: 
Regular Membrane with Rings 

Volume 3 Rev. 0 - 711 812008 

Consolidation Stress Summary and Loading Summary 

Data corr. for Membr. strength 
n ~ e s  /q NO 

Loading Summary 

Boring 8-2359UD, !$a@,b&81$b&@th 70.0 - 71.5 fl 

Area 

(crn2) 
34.68 
34.68 

N A 

at Peak Shear Stress 
at Maximum Strain 

FUGRO CC#S&=&&C. 

Static Strain Rate = 4.7 %/hr. 
Cyclic Rate (Hz): I I I 11; Other= 

Item - 
Vert. Consol. Stress, a'v,.: 

Water 
Content 

(%I 
18.00 
17.52 
N A 

~h 

(ks9 
3.777 
3.135 

Induced OCR: ---- 
Axial Strain dunng Consol.. h: 

Horir Consol. Stress, r,: 

Consol. Stress Ratio, rh.= I dys: 
Shear Strain during Consol.. h: 

Undr. Ambient Shear Stress, TI,& 

Undr. Ambient Shear Strain. E& 

Unit 
(ks9 

Y 
(%I 

12.74 
29.58 

Unit Weight 

- 
% 

(ksf) 
- 
% 

(ks9 
% 

Max. Stress 
N A 

Saturation 

(%) 
93.2 

Total 

(Pf l  
131.2 
134.9 

N A 

0: 

(ksf) 
7.21 8 
5.988 

Dry 
(pd) 
111.2 
114.8 
N A 

N A 
N A 
N A 
N A 
N A 
N A 
N A 

Pre-Shear 
7.222 

LL 
PL 
PI 
95 

NA - 
N A 61 N A 

NA 
3.18 
N A 
N A 
N A 
N A 
N A 

Post Cyclic 
N A 

CJ0'v.c 

0.523 

d u ' v  

0.523 
0.524 

0.479 
N A 

-200 
% 

96.0 

X 

Au'JO",. 

0.001 
0.171 

Void Ratio, 

e 
0.528 

- N A 
N A 
N A 
N A 
N A 
N A 
N A 

DuringlEnd of Loading 
Change in Height. AHLsn (rnrn): 

Change in Vol., AV,, (cm3): 
Post Cy.Displ. Reset to Null Pos.: 

Number of Loading Cycles, N = NA 
AT,, = NA ( k ~ 9  e= NA % 

at end of cyclic loading, d,,, = NA (ksf) 

Static 
NA 
NA 

Cyclic 
N A 
NA 

7- 



Sample No . UD-10BBoring No . B-2359UD" ..
Elapsed Shear Shear Effective Calulated Pore Secant Tangent Nonn. Shear Nonn. Vert. Nonn. Deer. Stress Ratio

Time Strain Stress Vertical Stress Press. Change Shear Modulus Modulus Stress Stress in V. Stress Angle
l~

,
tiU =tia'v G. GT llla'v,. a'vla'v.c tia'ja'v.• ,'oss

y a v
(min) ('Yo) (ksf) (ksf) (ksf) (ksf) (ksf) (0)
0.0 0.00 -0.005 7.222 0.000 - - -0.001 1.000 0.000 -0.04
2.5 -0.01 -0.007 7.211 0.011 - - -0.001 0.998 0.002 -0.05
5.1 0.05 0.297 7.204 0.019 578.161 395.791 0.041 0.997 0.003 2.36
7.6 0.15 0.588 7.133 0.089 382.500 265.254 0.081 0.988 0.012 4.71
10.2 0.24 0.809 7.066 0.157 332.920 199.658 0.112 0.978 0.022 6.54
12.7 0.36 0.980 6.986 0.236 276.024 143.688 0.136 0.967 0.033 7.98
15.3 0.47 1.132 6.901 0.321 242.248 133.528 0.157 0.956 0.044 9.32
17.8 0.57 1.262 6.831 0.391 223.053 121.560 0.175 0.946 0.054 10.47
20.4 0.68 1.392 6.757 0.465 204.056 116.248 0.193 0.936 0.064 11.64
22.9 0.80 1.533 6.681 0.541 192.019 116.031 0.212 0.925 0.075 12.92
25.5 0.93 1.676 6.578 0.644 180.763 96.463 0.232 0.911 0.089 14.30
28.0 1.10 1.819 6.493 0.729 165.152 75.439 0.252 0.899 0.101 15.65
30.6 1.28 1.943 6.389 0.833 151.673 67.348 0.269 0.885 0.115 16.91
33.1 1.45 2.054 6.326 0.896 141.703 59.940 0.284 0.876 0.124 17.98
35.7 1.63 2.151 6.261 0.961 132.072 57.497 0.298 0.867 0.133 18.96
38.2 1.78 2.243 6.206 1.016 126.003 54.139 0.311 0.859 0.141 19.87
40.8 2.00 2.345 6.158 1.064 117.611 46.598 0.325 0.853 0.147 20.85
43.3 2.19 2.432 6.126 1.096 111.330 40.601 0.337 0.848 0.152 21.65
51.0 2.77 2.638 6.075 1.147 95.425 32.664 0.365 0.841 0.159 23.47
58.6 3.32 2.802 6.069 1.153 84.566 24.978 0.388 0.840 0,160 24.78
66.3 3.95 2.929 6.076 1.146 74.290 18.340 0.406 0.841 0.159 Z5.73
73.9 4.55 3.028 6.122 1.100 66.669 15.416 0.419 0.848 0.152 26.32
81.5 5.21 3.122 6.185 1.037 60.034 13.627 0.432 0.856 0.144 26.79
89.2 5.79 3.198 6.254 0.968 55.273 14.573 0.443 0.866 0.134 27.09
96.8 6.40 3.296 6.359 0.863 51.573 13.592 0.456 0.881 0.119 27.40

104.5 7.02 3.365 6.444 0.778 47.989 12.585 0.466 0.892 0.108 27.57
112.1 7.65 3.453 6.571 0.651 45.211 11.418 0.478 0.910 0.090 27.72
119.7 8.29 3.509 6.677 0.545 42.387 9.875 0.486 0.925 0.075 27.72
127.4 8.88 3.574 6.782 0.440 40.306 8.534 0.495 0.939 0.061 27.79
135.0 9.49 3.611 6.878 0.344 38.094 7.606 0.500 0.952 0.048 27.70
142.7 10.06 3.664 6.961 0.261 36.448 7.885 0.507 0.984 0.036 27.76
150.3 10.69 3.705 7.041 0.181 34.695 5.064 0.513 0.975 0.025 27.75
158.0 11.27 3.726 7.115 0.107 33.089 4.591 0.516 0.985 0.015 27.64
165.6 11.93 3.762 7.174 0.048 31.587 3.723 0.521 0.993 0.007 27.68
175.8 12.74 3.777 7.218 0.004 29.676 0.179 0.523 0.999 0.001 27.62
191.1 13.96 3.760 7.248 -0.026 26.962 -4.623 0.521 1.004 -0.004 27.42
206.3 15.23 3.661 7.149 0.073 24.075 -7.017 0.507 0.990 0.010 27.12
221.6 16.55 3.578 6.997 0.225 21.842 -5.462 0.495 0.969 0.031 27.09
236.9 17.81 3.519 6.868 0.354 19.781 -3.509 0.487 0.951 0.049 27.13
252.2 19.13 3.488 6.714 0.508 18.255 -3.307 0.483 0.930 0.070 ;Z7.45
267.5 20.45 3.432 6.605 0.617 16.809 -3.846 0.475 0.915 0.085 27.46
282.7 21.77 3.387 6.502 0.720 15.577 -2.862 0.469 0.900 0.100 27.52
298.0 23.03 3.358 6.427 0.795 14.601 -2.601 0.465 0.890 0.110 27.59
313.3 24.31 3.321 6.360 0.862 13.682 -2.741 0.460 0.881 0.119 27.57
328.6 25.64 3.286 6.267 0.955 12.833 -3.283 0.455 0.868 0.132 27.67
343.9 26.90 3.236 6.184 1.038 12.048 -3.984 0.448 0.856 0.144 27.63
359.2 28.21 3.184 6.094 1.128 11.304 -3.787 0.441 0.844 0.156 27.59
374.4 29.58 3.135 5.988 1.234 10.615 -3.581 0.434 0.829 0.171 27.64

Volume 3 Rev. 0 - 7/18/2008 Boring B-2359UD, P~~BIT58?f1H'2&lfth 70.0 -71.5 ft
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down

Test Type:...:S;.:;:D;.:;:S;.:;:S:..--__.......,..____ Sta. No.: 9G File Name: B-2359 UD12b
Assign, a'v,c = 7.92 ksf Ke.DSS ("th,e I a'v,e)= NA

Induced OCR = NA Kub•DSS ("thu.b I a'v,e) = NA

Type Stage: NA NA NA, NA & NA

Specific Gravity· 2 660 0 Meas . DAssumed

Project Number:__..;;.0_4_11_-:-,:0-:-8-_1..;.6.:,.86:....._
Task No.: NA

Project Name: Exelon (Victoria)

Test No.: NA Test Series for/on: NA.:..::...:-.._---

Assig Remarks' .,

~Tube UField Extruded [j~iner Remolded Tamping U Constant Effort: BlowslTamps per Layer =

Boring No.: B-2359UD LPC Core - Impact/Rammer Rammer Wgt.(lbf)= No. Layers =

Sample No.: UD-12 Compostite No.: --- Pluviated: Tamper Force (Ibf)= Drop (in.) =

Depth (tt): 80.0 - 81.7 Specimen No.: B
'-

Kneading =:JUndercompaction: Uni (%)= Dia. (in.) =

nspec. Selection by X-ray; nGeomarine Sample
---

Ref. Effort= % Compo = ±Opt.=

Type ~Koat: X Incremental I ; UAnisotropic at: Inclined Stress Path, Kc.DSS U Used Automated System- -
900 Stress PathConsolidation: CRS Remarks:

loading X Static X Strain Creep X Const, Vol.!Ht X Without- Water UCyCIiC(HZ) Strain USlress- ~ - - f--
Rate: I 0.1;

f--

Conditions: Rapid Stress Post Cyclic Drained With - Bath 1; Other:

Water Initial - Trimming Location Final, Wat Soil and Ring Masses Initial Final

Content (WC); Top (Wo,,) Bottom (Wo;l) Sides(Wd (see below) Mass Moist Soil + Tare (g) 312.56 133.29

Container No. 110 999 4229 917 Mass Tare (g) 183.65 4.19
Mass Moist Soil + Conl (g) 159.69 89.36 80.06 69.16 Mass Moist Soil, M~o Mt,at (g) 128.91 129.10

Mass Dry Soil + Container (g) 138.75 80.07 71.98 62.46 Excess Dry Soil (soli not included in final mass above)

31.02 32.10 30.30 31.91
,.

Mass Container (g) Container No.

WATER CONTENT (%) 19.44 19.37 19.39 21.93 Mass Dry Soil + Container (g)

Avg. Initial WC, WO,IV; (%) 19.40 FinalWat: X Slice : Whole Spec. Mass Container (g)

see attached data sheet(s) for additional water contents Mass Excess Dry Soil (g) 0.00.

Specimen Trimmin~: Estimated Initial Unit Weight

x1~rimmingRing for Fugro Apparatus NL6 Large-ring 10 # Total, Y~. (Ib/ft')= 124.44 Dry, Yd•• (Ib/ft')- 104.23
r--

X Trimming Ring for NGI Apparatus Small-ring 10 #

Hs,t(mm): 18.65 As,I (cm2
): 34.68 Specimen Lateral Confinement by:

Ds,l(mm) : 66.45 Vs,t(cm\ 64.67 Wire Reinforced, Model: Thickness (mm) =

Remarks: Stress Dia. by PiTape (mm) Area, Ae,n

Free Standing by Wire Saw Lathe or Reconstituted Spec. (mm) Level Meas. Corr. (cm2
) (in2

)

Height (Htr) Diameter (Do) Remarks: 0

1 18.670 1-T NA (j'v.c....- --
2 18.600 2-M NA a\.max
3 18.680 3-B NA ~ Regular Membrane with Ring Set No. 9 10. Rings (mm)

4 18.610 1'-T NA For Free Standing Thickness (mm): Top: 0.58 , = 67.04

5 18.630 2'·M NA or Reconstituted Spec.: ~Single Bottom: 0.59 , Corr. for memo

Avg. 3'-6 NA Atr(cm~):1 NA X Double Membr. Thick. = 0.29 = 66.450

= 18.650 Avg NA Vtr (cm3):1 NA Area Ring with mem., Aa: (cm2)= I 34.68 ; (inL )= 5.375

Note: NA indicates not applicable.

For G in the Sta. No. indicates Fugro or GEOTAC apparatus.

Final Visual Description: Pale Brown Clayey SAND (SC)

~28:?__g,__!~!_

No Plattens with Pins:

Ibf

HC

4/2/2008

HP HI

Take Down By:-----
Date:

---"";;;":";;';;"'-

Reviewed By: -_...:.:.--..:.:::....

Setup By: __.:..;H...:cC__

Date: 3/31/2008

Final Calc. By: __...:cL.:..;F__

Remarks:-----------------

Other Remarks:-------------------------
Trim.! Recon. By: HC

Date: 3/31/2008

Prelim. Calc. By: HC

Specimen Take Down:@Spec. removed right after shearing

Dspec. unloaded to zero stress with access to water

Volume 3 Rev. 0 - 7/18/2008

KAW 7/'"/0'
FUGRO c~Mk1Nt!sU~NC.



DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary 

Project Number: 041 1-08-1 686 Test Station No.: 9G File Name: B-2359-UD12b 

Task Number: N A Specific Gravity: 2.660 m ~ e a s u r e d ;  n ~ s s u m e d  

Type Test: SDSS m~econst i tuted; O ~ e m o l d e d  

Calculations Corr. for Salt (dissolved PPm 

Consolidation Stress Summary and Loading Summary 

LCA-Method: 1- Initial measured value remains constant. 4 - Based on change in height & volume. Calculated By: LF 

& Note(s) 2 - Initial measured value corrected for applied stress. NA - Not Applicable Reviewed By: Hp WI 

AVC,~, (cm3) = .- NA 

~ac,max (%)= NA 
Preshear: yua (%)= NA 

Consolidation 
& Preshear 

Conclusions 

3 - Uses measured value at appropriate stress level (NA for rings). 

X Static Strain Rate = NA (%lhr or 1 

~ V , ( c m ~ ) =  1.81 - AH, (mm) = 0.523 - E,, (%) = 2.80 

V, (cm3) = -. 62.86 H, (mm) = 18.127' E , ,  (%) - __ --- - 2.79 

A, (cm2) = 34.68 AYC (mm) = N A VC (%I = N A 

Remarks: t95 for max stress = 6.1 min 

Post Cyclic 

N A 
Test Stage: 

Nominal Vert~cal Stress, a', (ksf) Cyclic Rate (Hz): 1 10.1; 1 

Summary of Specimen Physical Properties: 

Volume 3 Rev. 0 - 7/18/2008 Boring B-2359UD, ~ ~ ~ l # # - J f ~ o & p t h  80.0 - 81.7 ft FUGRO CwaBwNC. 

1; Other= 

N A 
N A 

N A 
- - - - 
N A 

AxialNertical Force, P,, (Ibf) 
Horizontal Force, Phr,,, (Ibf) 

Max. Stress 

NA 
DuringlEnd of Loading 

Change in Height, AHLn (mm) 

Change in Vol., AVLn (cm3) -- - - - -- . - -- -- 

Pre-Shear 

7.92 

W, 

So 

Saturation 

(%I 
90.3 
100.0 
N A 

Dry 
Unit Weight 

(pet) 
103.2 
106.2 
N A 

Static 
NA 

NA 
NA 

Void Ratio, 

e 

0.609 d 

0.564 
N A . 

Total 
Unit Weight 

( P C ~  
124.4 
128.6 ---- 
N A 

Cyclic 
N A 

N A 

Post Cy.Displ. Reset to Null Position: I ~ e s ;  

-- 0 

Nominal 0CR N A - - - . - - - - - - - - - - - -- - . - -- - - - - - - -- 
L,(ON,days,hrs) NA 

dundrained ambient stress applied: with Delta shear force (Ibf) = NA & Duration (min) = NA & Delta disp., AdhPa (mm) = NA 

Trimmed Specimen (TS) - lnital Water Contents over Saturation (%): 

No 

N A -. - - - - - 
0.72 days 

Area 

(cm2) 
34.68 
34.68 

N A 

Volume 

(cm3) 
64.67 
62.86 

N A I  

Specific Gravity: 
G, = 2.660 ~~~~d 

Condition: 

Initial (as trimmed) 

After to o',, 
Consol.: to a',,,rn, 

Back Cal. 

129.10 

129.10 

Based on the Consolidation Conclusions Given Below 

HeighWolume Change Summary 

Water 
Content 

(%) 
20.6 
21 .I 
N A 

Height 

(mm) 
18.650 
18.127 

NA 

Measured final mass of moist soil, M,, (g) 

Final mass of moist soil corrected for excess dry soil, Mat, (g) 

Avg., Wo,avo 
19.40 

87.4 

Sides, Wo,3 

19.39 

87.4 

Top, W,, 
19.44 

87.5 

Specimen 

Unloaded 

After Test To 

N A 

Selct, W,, 

19.40 

87.4 

Botttom, WOz 

19.37 

87.3 

During 

Rebound 

to a'.,, = 
N A 

Variation in 

Height &Volume 

During Consol. 

Stress Units (ksf) 

Selected AVn (cm3) 

During Initial 

Consol. to 

a = 
7.920 

N A 1.81 

Sign Convention: (+) AV out & AH down; (-) AV in & AH up 

NA A I 
After Test WC Corr. for AV during Shear (L Unloading. W.,. (?4) 

Delta Def. Read , Ad,,, (mm) 

Total Equip. Comp., EMat, (mm) 

Corr. Total Def. AH,, (mm) 

AV, using & - spec. (cm3) ---- - 
AV, using 4,- app. (cm3) 

AVn using burette meas.(cm3) ---- 

NA 

0.523 

0.000 

0.523 

1.81 -- 
1.81 

-0.70 

Lateral Confinement Area Cal. Approach (LCA); Method 1. 2, 3 Jr 4 : r n  



Project Number: 041 1-08-1 686 Test Type: SDSS Test Sta. No.: 9G File Name: B-2359-UDl2b 
Project Name: Exelon (Victoria) Task No.: N A Test No.: NA Test Series for: N A 

Inclined Stress Path, k,Dss )Used Automated System 
90" Stress Path Remarks: 

Strain (stress 
1; Other: 

JConstant Effort: Blowsrramps per Layer = 
Rarnmer Wgt.(lbf)= No. Layers = 

Tamper Force (Ibf)= Drop (in.) = 
]~ndercom~action: Uh (%) = Dia. (in.) = 

Tamping 
lmpactlRammer 
Pluviated: 
Kneading 

l ~ u b e  U ~ i e l d  Extruded Liner I I~emolded 

Boring No.: --B-2359UD - LPC Core 
Sample No.: UD-12 Compostite No.: 

Depth (ft): 80.0 - 81.7 Specimen No.: B 

Summary of Specimen Physical Properties 

1 s p e c .  Selection by X-ray; n ~ e o m a r i n e  Sample 

- 
- 
- 

Consolidation Stress Summary and Loading Summary 

NA - Not Applicable 
Final Visual Description and Remarks: Pale Brown Clayey SAND (SC) 

- 
Ref. Effort= ' % Comp. = & Opt.= 

Saturation 

(%) 
90.3 
100.0 
N A 

Static Strain Rate = 4.7 %Ihr. 

Data Normalization: W Y e s   NO Value: 8.008 (ksf) 
Using Effective Vertical Stress: 

Pre-Shear Conditions Post-Cyclic Conditions 
Maximum Stress during Consol. 

Weight Top Cap, etc., M, (Ibf): 1.17 
Data wrr. for &:I X I ~ e s ;  I !NO 1 Plattens with ~ i n s : l  1~e.s; 1 X  NO 

Volume 3 Rev. 0 - 7/18/2008 

Water 
Content 

(%) 
20.57 
21.10 

N A 

Unit Weight 

X 

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. F or G in the Test St&. No. indicates Fugm or GEOTAC apparatus. 

Wire Reinforced Membrane, Model: 
Regular Membrane with Rings 

Loading Summary 

Boring B-2359UD, & ~ l ! f # f & ~ ~ ( f 4 ~ t h  80.0 - 81.7 fl 

LL 
PL 
PI 
26 
14 
12 

Area 

(m2) 
34.68 
34.68 

N A 

Total 

(P@ 
124.4 
128.6 
N A 

Post Cyclic 

Data corr. for Membr. strength 
n ~ e s  Ixl NO 

FUGRO C m * m N C .  

Volume 

(m3) 
64.67 
62.86 

N A 

Specitic Gravity: 
G, = 2.660 M W , ~  

Condition: 
Initial 

After to d,, 
Consol.: to dV,, 

Dry 
(P@ 
103.2 
106.2 
N A 

Pre-Shear Item 

CJQ1v,c 

0.551 

-200 
% 

38.8 
N A 
N A 

Height, 

(mm) 
18.65 
18.13 
NA 

N A 
N A 
N A 
NA 

--- N A 
N A 
N A 
N A 

Cyclic Rate (Hz): 1 10.1; 1 (1; Other= 

A~'Jo'v,c 

0.038 
0.150 

Void Ratio. 

e 
0.609 
0.564 

N A 

8.008 
N A ..-- - 

2.80 
N A -. 

NA -- 
N A 
N A 
N A 

Vert. Consol. Stress, c'~,~: 

Induced OCR: -. 
Axial Strain during Consol., +.c: 

Horiz. Consol. Stress, T,,~: _ _ _ _ _ - - -  
Consol. Stress Ratio, r,. I a',: 

Shear Strain during Consol., EI,.~: 

Undr. Ambient Shear Stress, TI,,,.: 
Undr. Ambient Shear Strain. E,: 

Unit 

DuringlEnd of Loading 
Change in Height, AHL, (mrn): --- 

Change in Vol., AVLmn (cm3): -- 
Post Cy.Displ. Reset to Null Pos.: 

~Jdv 

0.573 
0.576 

Max. Stress 

Q'v 

(ksf) 
7.704 
6.807 

- (ks9 - 
% 

(ksf) 

% 
(ks9 
% 

Number of Loading Cycles, N = NA 
*,,= NA (ks9 q" NA % 

at end of cyclic loading, dV,, = NA (ksf) 

Static 

- NA 
NA 

(yes; 

Y 
(%I 

24.96 
29.70 

at Peak Shear Stress 
at Maximum Strain 

N A 
N A 
N A 
N A 
N A 
N A 
N A 
N A 

Cyclic 
N A 
N A 

INO 

zh 

(ksf) 
4.414 
3.91 8 



Boring 
Elapsed 

Time 

(min) 
0.0 
2.5 
5.1 
7.6 
10.1 
12.6 
15.2 
17.7 
20.2 
22.8 
25.3 
27.8 
30.3 
32.8 
35.4 
37.9 
40.4 
43.0 
50.5 
58.1 
65.7 
73.3 
80.8 
88.4 
96.0 
103.6 
111.1 
118.7 
126.3 
133.9 
141.4 
149.0 
156.6 
164.2 
174.3 
189.4 
204.5 
219.7 
234.8 
250.0 
265.1 
280.3 
295.4 
310.6 
325.7 
340.9 
356.0 
371.2 
381.3 

Shear 
Strain 

Y 

(%I 
0.00 
0.03 
0.10 
0.18 
0.27 
0.37 
0.48 
0.58 
0.69 
0.81 
0.94 
1.08 
1.23 
1.39 
1.55 
1.72 
1.90 
2.10 
2.65 
3.23 
3.83 
4.41 
5.05 
5.62 
6.25 
6.82 
7.45 
8.03 
8.65 
9.27 
9.88 
10.49 
11.08 
11.71 
12.51 
13.73 
14.96 
16.23 
17.47 
18.70 
19.98 
21.23 
22.47 
23.72 
24.96 
26.25 
27.52 
28.82 
29.70 

Shear 1 
Stress 

Th 

(ksf) 
-0.001 
0.314 
0.551 
0.707 
0.847 
0.974 
1.086 
1.183 
1.272 
1.367 
1.462 
1.560 
1.657 
1.739 
1.807 
1.869 
1.932 
I .982 
2.097 
2.209 
2.307 
2.405 
2.498 
2.588 
2.683 
2.766 
2.868 
2.951 
3.048 ' 
3.128 
3.212 
3.277 
3.348 
3.409 
3.498 
3.61 0 
3.714 
3.81 1 
3.909 
4.016 
4.115 
4.229 
4.328 
4.395 
4.414 
4.197 
4.117 
4.007 
3.918 

Effective 
Jartical Stress 

0: 

(ks9 
8.008 
8.026 
7.993 
7.965 
7.889 
7.779 
7.647 
7.520 
7.385 
7.256 
7.099 
6.918 
6.700 
6.483 
6.286 
6.112 
5.952 
5.804 
5.498 
5.352 
5.262 
5.232 
5.250 
5.289 
5.349 
5.416 
5.505 
5.582 
5.684 
5.761 
5.849 
5.865 
6.008 
6.076 
6.172 
6.321 
6.470 
6.639 
6.807 
6.991 
7.148 
7.340 
7.530 
7.653 
7.704 
7.413 
7.242 
6.996 
6.807 

Volume 3 Rev. 0 - 7/18/2008 

Zalulated Pore 
'ress. Change 

AU = Adv 

(ks9 
0.000 
-0.01 9 
0.014 
0.043 
0.118 
0.229 
0.361 
0.487 
0.623 
0.752 
0.909 
1.089 
1.307 
1.525 
1.721 
1 .896 
2.056 
2.204 
2.510 
2.656 
2.746 
2.776 
2.758 
2.719 
2.659 
2.592 
2.502 
2.425 
2.324 
2.246 
2.159 
2.143 
2.000 
1.932 
1.835 
1.687 
1.538 
1.369 
1 .zoo 
1.017 
0.860 
0.668 
0.478 
0.354 
0.304 
0.595 
0.765 
1.012 
1.201 

Secant 
;hear Modulus 

G. 
(ks9 

963.698 
530.798 
396.482 
315.217 
264.601 
226.985 
203.862 
184.160 
169.089 
155.925 
144.213 
134.295 
124.829 
116.636 
108.876 
101.508 
94.534 
79.068 
68.477 
60.241 
54.573 
49.503 
46.099 
42.962 
40.592 
38.507 
36.730 
35.226 
33.750 
32.499 
31.238 
30.21 3 
29.116 
27.961 
26.293 
24.826 
23.488 
22.377 
21.486 
20.601 
19.91 9 
19.267 
18.534 
17.686 
15.990 
14.966 
13.905 
13.195 

Tangent 
Modulus 

GT 
(ksf) 

648.008 
270.891 
182.010 
141.238 
114.690 
98.244 
88.010 
80.712 
76.963 
70.704 
65.838 
57.609 
47.606 
40.439 
35.436 
29.730 
23.217 
20.127 
17.880 
16.594 
15.728 
15.200 
15.488 
14.799 
15.294 
15.102 
14.928 
14.352 
13.321 
12.204 
11.378 
10.866 
10.412 
10.136 
8.819 
8.055 
7.758 
8.327 
8.234 
8.393 
8.558 
6.688 
3.434 
-7.622 
-1 1.537 
-7.358 
-9.310 
-10.222 

rm. Sheer 
Stress 

r J D ' ~ , ~  

0.000 
0.039 
0.069 
0.088 
0.106 
0.122 
0.136 
0.148 
0.1 59 
0.171 
0.1 83 
0.195 
0.207 
0.217 
0.226 
0.233 
0.241 
0.248 
0.262 
0.276 
0.288 
0.300 
0.312 
0.323 
0.335 
0.345 
0.358 
0.368 
0.381 
0.391 
0.401 
0.409 
0.418 
0.426 
0.437 
0.451 
0.464 
0.476 
0.488 
0.502 
0.514 
0.528 
0.540 
0.549 
0.551 
0.524 
0.514 
0.500 
0.489 

Boring 8-2359UD, ~ a @ l , ~ ~ l o ~ 8 ~ t h  80.0 - 81.7 ft 

- 
)nn. Vert. 

Stress 

.'Js1v,c 

1 .ooo 
1.002 
0.998 
0.995 
0.985 
0.971 
0.955 
0.939 
0.922 
0.906 
0.887 
0.864 
0.837 
0.810 
0.785 
0.763 
0.743 
0.725 
0.687 
0.668 
0.657 
0.653 
0.656 
0.661 
0.668 
0.676 
0.687 
0.697 
0.710 
0.71 9 
0.730 
0.732 
0.750 
0.759 
0.771 
0.789 
0.808 
0.829 
0.850 
0.873 
0.893 
0.917 
0.940 
0.956 
0.962 
0.926 
0.904 
0.874 
0.850 

- 
)nn. Den. 
v. stress 

~ ~ ' J ~ ' V , c  

0.000 
-0.002 
0.002 
0.005 
0.025 
0.029 
0.045 
0.061 
0.078 
0.094 
0.113 
0.136 
0.163 
0.190 
0.21 5 
0.237 
0.257 
0.275 
0.313 
0.332 
0.343 
0.347 
0.344 
0.339 
0.332 
0.324 
0.31 3 
0.303 
0.290 
0.281 
0.270 
0.268 
0.250 
0.241 
0.229 
0.21 1 
0.192 
0.171 
0.150 
o . i n  
0.107 
0.083 
0.060 
0.044 
0.038 
0.074 
0.096 
0.126 
0.150 

ess Ratio 

AWle 

Voss 
( * I  
0.00 
2.24 
3.94 
5.07 
6.13 
7.14 
8.08 
8.94 
9.78 
10.67 
11.64 
12.70 
13.89 
15.01 
16.04 
17.01 
17.99 
18.85 
20.68 
22.43 
23.68 
24.69 
25.45 
26.07 
26.64 
27.06 
27.52 
27.86 
28.20 
28.50 
28.77 
29.20 
29.13 
29.30 
29.54 
29.73 
29.86 
29.86 
29.86 
29.88 
29.93 
29.95 
29.89 
29.87 
29.81 
29.52 
29.62 
29.80 
29.93 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 

Project Number: 041 1-08-1 686 Test Type: SDSS Sta. No.: 6G File Name: B-2359-UD20b 

Task No.: N A Assign, a',, = 10.80 ksf Kc.~ss (%.C I ~ v , c ) =  N A 

Project Name: Exelon (Victoria) Induced OCR = NA KIJ~,DSS (~hu.b I 6v.c) = N A 

Test No.: NA Test Series forlon: NA - Type Stage: NA = NA , NA , NA 8 NA 

Assig. Remarks: - Specific Gravity: 2.720 u ~ e a s . ;  uAs8UmBd 

Membrane with Ring Set No. 

Top: 0.62 , 

1(_I~ube U ~ i e l d  Extruded Liner I l~emolded 

Boring No.: B-2359UD LPC Core - 
Sample No.: UD-20 Compostite No.: 

Depth (ft): 120.0 - 121.7 Specimen No.: B 

Geomarine Sample 

Remarks: 

Free Standing by Wire Saw Lathe or Reconstituted Spec. (mm) 

Other Remarks : 

Trim./ Recon. By: HC Setup By: HC Take Down By: HC 
Date: 313012008 Date: 3131 I2008 Date: 411 12008 

Prelim. Calc. By: HC Final Calc. By: LF Reviewed By: HP 

Specimen Take Down: X Spec. removed right after shearing El Remarks: 

Spec. unloaded to zero stress with access to water 

Volume 3 Rev. 0 - 7/18/2008 

- 
- 
- 

FUGRO C w k w & Q N C .  

Tamping Constant Effort: Blowsframps per Layer = 
ImpactlRarnmer Rammer Wgt.(lbf)= No. Layers = 
Pluviated: Tamper Force (Ibf)= Drop (in.) = 
Kneading Undercompaction: U,,, (%) = Dia. (in.) = 

Ref. Effort= % Comp. = * Opt.= 

Note: NA indicates not applicable. 

F or G in the Sta. No. indicates Fugro or GEOTAC apparatus. 
Final Visual Description: Light Gray Fat CLAY (CH) -- 

Height (H,) Remarks: 

- 

For Free Standing 

- or Reconstituted Spec.:- 

Diameter (Do) 

1 
2 

3 -- 
4 -- 
5 

(cm2): 

V, (cm3): 

Inclined Stress Path, Kc,DSS - 
90' Stress Path 

1 Used Automated System 

Remarks: 

1-T 

2-M 

3-B 
-. ---- - 

1'-T - - - 
2'-M 

3-8 

Avg 

18.720 
18.660 

18.680 - - - 
18.650 ----- 
18.650 

NA 

NA 

- Incremental 

Consolidation: 
A c y c l i c  (HZ) 

~ a t e : r o . ~ ;  

N A 
N A 

N A -- - -- 
N A 

N A 
N A 

N A 
Avg . 

= 18.675 

; ~ ~ n i s o t r o ~ i c  at: 

Loading X Static 
Conditions: Rapid 

- 

Soil and Ring Masses 

Mass Moist Soil + Tare (g) 

Mass Tare (g) 
Mass Moist Soil, Mto Mta (g) 

Final, Wat 

(see below) 
139 

71.63 

60.86 

30.12 

35.04 

Water 
Content (WC); 

-- Container No. 

Mass Moist Soil + Cont. (g) 

Mass Dry Soil + Container (g) 
Mass Container (g) 

WATER CONTENT (%) 

Strain u s t r e s s  
I; Other: 

Initial 

300.73 

183.38 
117.35 

Avg. Initial WC, W,,, (%) 

Initial - Trimming Location 

Estimated Initial Unit Weight 
Total, y,, (1blftd)= 11 3.1 3 1 Dry, Y ~ . O  (Ib/ffj)= 83.01 

Specimen Trirnrninq: 

X - 
Final 

11 9.28 

4.37 
11 4.91 

Excess Dry Soil (soil not included In final mass above) 

Without - Water 
With - Bath 

- X Creep 
Post Cyclic 

l ~ e e  attached data sheet@) for additional water contents 

Sides (W,,,,) 
4072 

58.17 

50.61 

30.12 

36.90 

Top (W,,) 
191 

48.80 

44.05 

30.75 

35.71 
- - Container No. 

Mass Dry Soil + Container (g) 
Mass Container (g) 

Mass Excess Dry Soil (g) 

- 
X 

Const, Vol.lHt 
Drained 

X Islice ; I 1~hole Spec. 

Bottom (W.3 

771 

101.92 

83.19 

31.54 

36.26 

36.29 
0.00 

NL6 Trimming Ring for Fugro Apparatus 

Trimming Ring for NGI Apparatus 

Final W,: 

Large-ring ID # 

Small-ring ID # 

34.68 

64.76 
%,t (cm2): 
vs.t (cm3): 

H,t (mm): 

Dst (mm) : 

18.68 

66.45 



DIRECT SIMPLE SHEAR TEST (ASTM 0 6528-07): Specimen Calculations & Summary

, ,

Consolidation Stress Summary and Loading Summary

Test Stage: Max. Stress Pre-Shear Post Cyclic xl Static Strain Rate = NA (%/hr or )

Nominal Vertical Stress, a'v (ksf) NA 10.6 NA ICyclic Rate (Hz): I 10.1; I 1; Other =

AxialNertical Force, PVTn (Ibf) NA NA NA During/End of Loading Static Cyclic

Horizontal Force, Phr,n (Ibf) NA 0 NA Change in Height, ~HL.n (mm) NA NA

Nominal OCR NA NA NA Change in Vol., tNL.n (cm3
) NA NA

,...--- -
IVes; INolc,(ON,days,hrs) NA 0.87 days NA Post Cy.Displ. Reset to Null Position:

~undrained ambient stress applied: with Delta shear force (Ibf) = NA & Duration (min) = NA & Delta disp., M h.uo (mm) = NA

Project Number: 0411-08-1686 Test Station No.: 6G File Name: 8-2359 U020b

Task Number: NA Specific Gravity: 2.720 [!]Measured; DAssumed

Type Test: SOSS Specimen:~disturbed"; DReconstituted; DRemolded

Calculations Corr for Salt (dissolved solids)' @NO~Yes with concentration = ppm

Trimmed Specimen (TS) - Inital Water Contents over Saturation (%): Calculated Mass of Dry Soil (g)

Top, WO•l Botttom, Wo;l Sides, Wo,3 Avg., Wo.av Selc!., W.;s Back Cal. Initial Selected Water Content (%) 36.29

W o 35.71 36.26 36.90 36.29 36.29 37.90 Initial, Md•O 86.10

So 94.0 94.7 95.5 94.7 94.7 96.7 Final, Md,at 85.10

Measured final mass of moist soil, MUt (g) 114.91 Selected, Md 85.60

Final mass of moist soil corrected for excess dry soil, Mtale (g) 114.91 Initial Back Cal. Specific Gravity (TS):

Selected So (%)
1-----1

HeightIVolume Change Summary Selected Wo (%)
.----1-----1

Variation in During Initial During Specimen Specific Gravity, G•.be

Height &Volume Consol. to Rebound Unloaded Calculation of eNc by Different Procedures

During Consol. a'v.cor a've.max= to cr'v.e = After Test To By Selected Volumes By Change in Mass

Stress Units (kst) 10.800 NA NA tNe(cm
3

) 3.85 -Mlo-(Mtate+~VL+tNuJ

Sign Convention: (+) ~Vout & ~H down; (-) ~V in &~H up By Cal. Height & App. Area ~Ve (cm3) 2.44

Delta Oef. Read., ~dar.n (mm) 1.110 ~Ve (cm3
) 3.85 By Saturation = 100% and

Total Equip. Comp., 1:~dafe (mm) 0.000 By Cal. Ht. & Inlt. Spec. Area Spec. Unloaded to 0 Stress

Corr. Total Oef. 6.He.n (mm) 1.110 INc (cm3
) 3.85 6.Ve(cm3

) NA

6.Vn using Ao- spec. (cm3
) 3.85

6.Vn using Ae,n- app. (cm3
) 3.85 Back Cal. Water Content During Conso\. -

6.Vnusing burette meas.(cm3
) 1.90 Based on the Consolidation Conclusions Given Below

S~I;cted ;.v;, (cm3
)
------

I3.85 NA NA = t!J.VuL Assumed Saturation (%) 100.00
-

After Test WC Corr. for aV during Shear & Unloading, Wo~, ("Ie) NA Back Cal. we before ~oading, We.be (%) 34.27

Lateral Confinement Area Cal. Approach (LCA); Method 1, 2, 3 or 4: CD Back Cal.We at Max. Stress, Wema.,be (%) NA

Consolidation t!J.Ve (cm3
) = 3.84 t!J.He(mm) = 1.110 ea.e (%) = 5.94 t!J.Ve,max (cm3

) = NA

& Preshear Ve(cm3
) = 60.92 He (mm) = 17.565 ev.e (%) = 5.93 eae.max (%)= NA

Conclusions Ae(cm2
) = 34.68 t!J.Ye (mm) = NA Ye (%) = NA Preshear: Yua (%)= NA

Summary of Specimen Physical Properties:

Specific Gravity: Water Total Dry

G. = 2.720 Meuurod Height Volume Area Content Unit Weight Unit Weight Saturation Void Ratio,

Condition: (mm) (cm3
) (cm2

) (%) (pct) (pct) (%) e

Initial (as trimmed) 18.675 64.76 34.68 37.1 113.1 82.5 95.7 1.058

After to cr'v.e 17.565 60.92 34.68 34.3 117.8 87.7 100.0 0.935

Consol.: to cr've,ma. NA NA NA NA NA NA NA NA

LF

HP ..,

Calculated By:-----
Reviewed By:

---'---=~

LCA-Method: 1- Initial measured value remains constant. 4 - Based on change in height &volume.

&Note(s) 2 - Initial measured value corrected for applied stress. NA - Not Applicable

3 - Uses measured value at appropriate stress level (NA for rings).

Remarks: 195 for max stress =26.4 min

Volume 3 Rev. 0 - 7/18/2008 Boring B-2359UD. S~BJr*hf16~zaal2'-h 120.0 - 121.7 ft



Project Number: 041 1-08-1686 Test Type: SDSS Test Sta. No.: 6G File Name: B-2359-UD20b 
Project Name: Exelon (Victoria) Task No.: N A Test No.: NA Test Series for: NA 

Inclined Stress Path, k,D, M u s e d  Automated System 
90" Stress Path Remarks: 

Strain u s t r e s s  
1; Other: 

A T u b e  U F i e l d  Extruded Liner I I~emolded 
Boring No.: B-2359UD LPC Core 

Sample No.: -- UD-20 Compostite No.: 
Depth (ft): 120.0 - 121.7 Specimen No.: B 

l s p e c .  Selection by X-ray; n ~ e o m a r i n e  Sample 

Tamping 
IrnpactlRarnrner 
Pluviated: 
Kneading 

- 
- 
- 

Summary of Specimen Physical Properties 

Notes: See Fugm South, Inc. Notation Listing for definition of symbols and acronyms. F or G in the Test Sta. No. indicates Fugro or GEOTAC apparatus. 

AConstant Effort: BlowsKamps per Layer = 
> 

Rammer Wgt.(lbf)= No. Layers = 
Tamper Force (Ibf)= Drop (in.) = 

]lJndercompaction: U ,  (%) = Dia. (in.) = 
Ref. Effort= % Comp. = + Opt.= 

Weight Top Cap, etc., M ,  (Ibf): 1 .I6 
Data wrr. for M,.:( X I ~ e s ;  I  NO 1 Plattens with pins: 1 (Yes; I X [NO 

Wire Reinforced Membrane, Model: Data corr. for Membr. strength 
Regular Membrane with Rings m y e s   NO 

NA - Not Applicable 
Final Visual Description and Remarks: Light Gray Fat CLAY (CH) 

Data Normalization: W Y e s  I N 0  Value: 10.794 (ks9 
Using Effective Vertical Stress: 

Pre-Shear Conditions Post-Cyclic Conditions 
Maximum Stress during Consol. 

Saturation 

(%I 
95.7 
100.0 
N A 

Specific Gravity: 
G, = 2.720 M - u , ~  

Condition: 
Initial 

After to a ' , ,  

Consol.: to dvc,max 

Volume 3 Rev. 0 - 711 812008 

Height 

(mm) 
16.68 
17.57 
NA 

Consolidation Stress Summary and Loading Summary 

Loading Summary 

Boring B-2359UD, S m $  wa%m 120.0 - 121.7 R 

Volume 

(m3) 
64.76 
60.92 

N A 

LL 
PL 
PI 
51 
15 
36 

FUGRO C m w i $ N C .  

Water 
Content 

(%) 
37.09 
34.27 
N A 

Area 

(m2) 
34.68 
34.68 

N A 

Static Strain Rate = 4.9 %Ihr. 
Cyclic Rate (Hz): I I I 11; Other= 

Item 
Vert. Consol. Stress, d,,: 

at Peak Shear Stress 
at Maximum Strain 

-200 
% 

95.4 
NA 
N A 

T ~ Q ' ~  

0.340 
0.199 

Void Ratio, 

e 
1.058 
0.935 

N A 

Unit Weight 

Induced OCR: 
Axial strain during Consol., kc: 

Horiz. Consol. Stress, 7,: 

Consol. Stress Ratio, r, I $.:,: - 
Shear Strain during Consol., E,,~: 

Undr. Ambient Shear Stress, k,: - ---- -- 
Undr. Ambient Shear Strain, b: 

~h 

(ks9 
2.951 
1.424 

Total 

( P C ~  
113.1 
117.8 
NA 

Unit 
(ks9 

A0 'J l~ 'v .c  

0.196 
0.338 

Dry 
(pd) 
82.5 
87.7 
N A 

Pre-Shear 
10.794 

Max. Stress 
N A 

G'a',, 

0.273 

Y 
(%) 
2.36 
29.74 

- 
% 

(ks9 

- 
% 

(ks9 
% 

Q', 

(ks9 
8.675 
7.1 49 

N A 
5.94 
N A 
N A 
NA 
N A 
N A 

Post Cyclic 
N A 

N A 
N A 
N A 
N A 
N A 
N A 
N A 

X 

N A 
N A 
NA 
N A 
N A 

NA - 
N A 

DuringlEnd of Loading 
Change in Height, A H , ,  (mrn): 

Change in Vol., AVLn (cm3): -- - 
Post Cy.Displ. Reset to Null Pos.: 

Number of Loading Cycles, N = NA 
f7h= NA (ksf) q" NA % 

at end of cyclic loading, d,, = NA (ksf) 

Static 
NA 
NA 

, !yes; 

Cyclic 
N A 
N A 

INO 



DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary 

LCA-Method: 1- Initial measured value remains constant. 4 - Based on change in height & volume. Calculated By: LF 

& Note@) 2 - Initial measured value corrected for applied stress. NA - Not Applicable Reviewed By: HP )r9 

3 - Uses measured value at appropriate stress level (NA for rings). 

Project Number: 041 1-08-1686 Test Station No.: 7G File Name: B-2359-UD5b 

Task Number: N A Specific Gravity: 2.710 m ~ e a s u r e d ;  n ~ s s u m e d  

Type Test: SDSS ~econstituted; n ~ e m o l d e d  

Calculations Corr. for Salt (dissolved PPm 

Remarks: t95 for max stress = 2.1 min 

W, 

So 

Volume 3 Rev. 0 - 7/18/2008 
Boring B-2359UD,@~&&up-&8#th 40.0 - 41.7 ft FUGRO C w k m $ N C .  

Consolidation Stress Summary and Loading Summary 
Static Strain Rate = NA (%lhr or 1 Test Stage: 

Nominal Vertical Stress, a', (ksf) 

Back Cal. Water Content During Consol. - 
Based on the Consolidation Conclusions Given Below 

HeightNolume Change Summary 

Variation in During Initial 

Height & Volume Consol. to 

 or a',,,,,= 
Stress Units (ks9 5.040 

-- - - - -- - -- - - - - - 
AxialNertical Force, Pn,, (lbf) 

Horizontal Force, Phre (Ibf) -- 
Nominal OCR --- 

&,(ON,days,hrs) 

Max. Stress 

NA 

Pre-Shear Post Cyclic X 

During 

Rebound 

to uoV,, = 
N A 

NA =AVUL 1 
NA 

-- - - 
NA 
NA 

NA -- 
NA 

Specimen 

Unloaded 

After Test To 

N A 

N A 

Sign Convention: (+) AV out & AH down; (-) AV in & AH up 

Selected AVn (cm3) 

J~ndrained ambient stress applied: with Delta shear force (Ibf) = NA & Duration (rnin) = NA 8 Delta disp., Adh#a (mm) = NA 

Trimmed Specimen (TS) - lnital Water Contents over Saturation (%): 

After Test WC Corr. for AV during Shear (L Unloading, W.,. (%) 

1.05 

Lateral Confinement Area Cal. Approach (LCA); Method I ,  2.3 O! 4 : r n  Back Cal.WC at Max. Stress, Waaxebc (%) 

--- Delta Def. Read., Ad ,,, (mm) - - 
Total Equ~p. Comp., ZAd* (mm) 

Corr. Total Def. AH,, (mm) -- 
AV, using A, - spec. (cm3) 

AV, using &,,- app. (cm3) 

AV, using burette meas.(cm3) 

5.04 N A - Cyclic Rate (Hz): 1 10.1; 1 
N A N A DuringlEnd of Loading 

Back Cal. 

131.66 

131.66 

0.301 

0.000 

0.301 

I .05 

1.05 

-0.10 

AVqrn, (cm3) = NA 

E~c,,.x (%)= N A 

Preshear: y, (%)= NA 

Consolidation 
& Preshear 

Conclusions 

1; Other = 

0 ----- 
N A 

1.13 days 

Selct., W,, 

22.99 

96.5 

~ V , ( c r n ~ ) =  - 1.05 AH, (mm) = 0.301 za,  (%) = 1.62 

V, (cm3) = 63.86 H, (mm) = 18.299 zva, (%) = I .62 

& (cm2) = 34.90 AY, (mm) = N A YC (%I = N A 

Static 

NA - 
NA 

Yes; 

N A Change in Height, AHLn (mm) 

N A Change in Vol., AVL,, (cm3) 

N A Post Cy.Displ. Reset to Null Position: 

Measured final mass of moist soil, MLat (g) 

Final mass of moist soil corrected for excess diy soil, Mu,, (g) 

Avg., WO,,, 
22.99 

96.5 

Summary of Specimen Physical Properties: 

Cyclic 
N A 

N A 

I NO 

Sides, WoB3 

22.73 

96.0 

Top, W,, 
23.43 

97.5 

Bomom, WO2 

22.80 

96.1 

Saturation 

(%I 
98.8 
100.0 

N A 

Dry 
Unit Weight 

( P C ~  
101.7 
103.4 - 

N A 

Void Ratio, 

e 
0.663 
0.636 

N A 

Total 
Unit Weight 

( P C ~  
126.2 
127.6 . 

N A 

Water 
Content 

(%I 
24.1 

--- 23.4 
N A 

Area 

(cm2) 
34.90 
34.90 

N A 

Volume 

(cm3) 
64.91 
63.86 

N A 

Specific Gravity: 
G, = 2.710 meaWnd 

Condition: 

Initial (as trimmed) 
After to cr',, 
Consol.: to otvc,max 

Height 

(mm) 
18.600 

-1_8.299 
NA 



Project Number: 041 1-08-1 686 Test Type: SDSS Test Sta. No.: 7G File Name: B-2359-UD5b 
Project Name: Exelon (Victoria) Task No.: N A Test No.: NA Test Series for: N A 

Inclined Stress Path, Kc,oss U U s e d  Automated System 

Consolidation: 90" Stress Path Remarks: 
Strain (stress 
1; Other: 

l ~ u b e  )~ie ld Extruded Liner I l~emolded Tamping 
Boring No.: B-2359UD LPC Core ImpacVRamrner 

Sample No.: UD-5 Compostite No.: Pluviated: - 
Depth (ft): 40.0 - 41.7 Specimen No.: B Kneading 

AConstant Effort: Blows/Tamps per Layer = 
Rammer Wgt.(lbf)= No. Layers = 

Tamper Force (Ibf)= Drop (in.) = 
I ~ n d e r c o m ~ a c t i o n :  U,, (%) = Dia. (in.) = 

Summary of Specimen Physical Properties 

1 s p e c .  Selection by X-ray; n ~ e o m a r i n e  Sample 

Consolidation Stress Summary and Loading Summary 

NA - Not Applicable 
Final Visual Description and Remarks: Pale Brown Fat CLAY (CH) 

- 
Ref. Effort= % Comp. = k Opt.= 

-200 
% 

93.4 
N A - 
N A 

LL 
PL 
PI 
65 
18 
47 

Static Strain Rate = 4.8 %Ihr. 

Data Normalization: w ~ e s  ~ N O  Value: 5.054 (ksf) 
Using Effective Vertical Stress: 

Pre-Shear Conditions Post-Cyclic Conditions 
Maximum Stress during Consol. 

Weight Top Cap, etc., M ,  (Ibf): 1.16 
Data wrr. for M,.:I X 1Yes; I  NO I Plattens with Pins:I IYes; 1 X INO 

Volume 3 Rev. 0 - 7/18/2008 

Void Ratio, 

e 
0.663 
0.636 

N A 

Saturation 

(%I 
98.8 
100.0 - 
N A 

Pre-Shear Post Cyclic X 

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. F or G in the Test Sta. No. indicates Fugro or GEOTAC apparatus. 

Wire Reinforced Membrane, Model: 
Regular Membrane with Rings 

Loading Summary 

r;jage Mq-58 8 th 40.0 - 41.7 fl Boring B-2359UD amp1 
0 2 $9 

Max. Stress Item 

Data corr. for Membr. strength 
n ~ e s   NO 

FUGRO CBiW#.P&T&$NC. 

Water 
Content 

(%I 
24.06 

- 23.35 
N A 

Unit Weight 

Unit 

d 0 ' v . c  

0.472 

Area 

(cm2) 
34.90 
34.90 

N A 

Total 

(pcf) 
126.2 
127.6 -- 
N A 

5.054 NA N A 
N A 
N A 
N A 
N A 
N A 
N A 
N A 

Vert. Consol. Stress, 
Induced OCR: 

Axial Strain during Consol., &: 

Horiz. Consol. Stress, b: 

Consol. Stress Ratio, t, I o',: 
Shear Strain during Consol., he: 

Undr. Ambient Shear Stress, thus: 

Undr. Ambient Shear Strain, b: 

A ~ ' J 0 ' v . c  

-0.027 
-0.053 

Volume 

(cm3) 
64.91 
-- 63.86 

N A 

Specific Gravity: 
G, = 2.710 wumd 

Condition: 
Initial 

After to Q ' ~ ,  

Consol.: to o',,,, 

Dry 
(pcf) 
101.7 
103.4 
N A 

Cyclic Rate (Hz): I 0 . 1  I 11; Other= (ksf) - 
% 

(ksf) 

% 
( k ~ f )  

% 

~ & ' v  

0.459 
0.382 

Height 

(mm) 
18.60 
18.30 
NA 

0'. 

&sf) 
5.188 
5.324 

Y 
(%I 
8.76 
29.17 

at Peak Shear Stress 
at Maximum Strain 

N A 
1.62 
N A 
N A 

~ h  

(ks9 
2.384 
2.035 

Static 
NA 
NA 

IY~S;  

Cyclic 
N A 
N A 

)NO 
N A 
N A 
N A 

N A 
NA 
N A 

NA -- 

DuringlEnd of Loading 
Change in Height, AH,, (mm): 

Change in Vol., AV,, (cm3): 
Post Cy.Displ. Reset to Null Pos.: 

NA 
N A 
N A 

Number of Loading Cycles, N = NA 
ir,= NA (ksf) 4 y =  NA % 

at end of cyclic loading, dv,, = NA (ksf) 



Boring 

Elapsed 
Time 

(min) 
0.0 
2.5 
5.0 
7.5 
10.0 
12.5 
15.0 
17.5 
20.0 
22.5 
25.0 
27.5 
30.0 
32.5 
35.0 
37.5 
40.0 
42.5 
50.0 
57.5 
65.0 
72.5 
80.0 
87.5 
95.0 
102.5 
110.0 
117.5 
125.0 
132.5 
140.0 
147.5 
155.0 
162.5 
172.4 
187.4 
202.4 
217.4 
232.4 
247.4 
262.4 
277.4 
292.3 
307.3 
322.3 
337.3 
352.3 
367.3 

Shear 
Strain 

Y 
(%I 
0.00 
0.01 
0.04 
0.13 
0.21 
0.31 
0.41 
0.52 
0.63 
0.76 
0.89 
1.04 
1.20 
1.37 
1.56 
1.75 
1.93 
2.10 
2.71 
3.31 
3.90 
4.50 
5.10 
5.69 
6.28 
6.92 
7.53 
8.16 
8.76 
9.39 
10.00 
10.60 
11.26 
11.89 
12.75 
14.02 
15.33 
16.60 
17.86 
19.13 
20.38 
21.84 
22.94 
24.16 
25.41 
26.71 
27.96 
29.17 

Shear 
Stress 

Zh 

(ks9 
-0.006 
0.042 
0.231 
0.459 
0.643 
0.784 
0.905 
1.036 
1.169 
1.292 
1.412 
1.518 
1.608 
1.681 
1.745 
1.788 
1.826 
1.860 
1.950 
2.028 
2.100 
2.158 
2.217 
2.265 
2.323 
2.356 
2.370 
2.383 
2.384 
2.383 
2.372 
2.356 
2.339 
2.325 
2.301 
2.262 
2.195 
2.130 
2.072 
2.026 
1.980 
1.939 
1.949 
1.989 
2.025 
2.036 
2.029 
2.035 

Volume 3 Rev. 0 - 711 812008 

llertical Stress 

u'v 
(ksf) 
5.054 
5.062 
5.115 
5.123 
5.122 
5.088 
5.045 
4.989 
4.921 
4.848 
4.768 
4.684 
4.597 
4.508 
4.434 
4.388 
4.369 
4.357 
4.329 
4.381 
4.450 
4.525 
4.642 
4.729 
4.844 
4.957 
5.030 
5.126 
5.188 
5.255 
5.323 
5.379 
5.426 
5.452 
5.486 
5.533 
5.542 
5.541 
5.538 
5.532 
5.504 
5.472 
5.465 
5.427 
5.41 3 
5.373 
5.350 
5.324 

'ress. Change 
AU = AuQV 

(ks9 
0.000 
-0.008 
-0.060 
-0.068 
-0.067 
-0.034 
0.009 
0.065 
0.134 
0.206 
0.287 
0.370 
0.457 
0.546 
0.620 
0.666 
0.685 
0.697 
0.725 
0.673 
0.605 
0.530 
0.412 
0.325 
0.211 
0.097 
0.024 
-0.071 
-0.1 34 
-0.201 
-0.269 
-0.325 
-0.371 
-0.398 
-0.432 
-0.478 
-0.488 
-0.487 
-0.484 
-0.478 
-0.449 
-0.418 
-0.41 1 
-0.373 
-0.359 
-0.319 
-0.296 
-0.269 

Secant 
ihear Modulus 

G. 
(ks9 

431.703 
613.036 
366.158 
312.778 
257.524 
222.996 
201.556 
185.259 
171.409 
158.664 
147.232 
134.550 
123.111 
112.368 
102.806 
95.012 
88.686 
72.293 
61.531 
53.991 
48.055 
43.600 
39.927 
37.097 
34.127 
31.568 
29.269 
27.272 
25.441 
23.793 
22.282 
20.836 
19.597 
18.094 
16.173 
14.362 
12.866 
1 I .631 
10.620 
9.744 
8.989 
8.523 
8.260 
7.994 
7.644 
7.280 
6.996 

Tangent 
Modulus 

GT 
(ks9 

559.329 
472.363 
243.21 5 
185.250 
130.513 
119.925 
116.927 
106.682 
94.005 
81.482 
64.873 
48.797 
38.506 
28.442 
21.723 
19.952 
17.163 
13.981 
12.522 
10.905 
9.81 1 
9.038 
8.980 
7.469 
3.789 
2.193 
1.053 
0.001 
-0.946 
-2.241 
-2.624 
-2.429 
-2.525 
-2.914 
-4.085 
-5.137 
-4.879 
-4.097 
-3.649 
-3.471 
-1.244 
2.034 
3.095 
1.843 
0.134 
-0.037 
0.468 

rm. Shea~ 

Stress 

74u'v.c 

-0.001 
0.008 
0.046 
0.091 
0.127 
0.155 
0.179 
0.205 
0.231 
0.256 
0.279 
0.300 
0.318 
0.333 
0.345 
0.354 
0.361 
0.368 
0.386 
0.401 
0.415 
0.427 
0.439 
0.448 
0.460 
0.466 
0.469 
0.472 
0.472 
0.472 
0.469 
0.466 
0.463 
0.460 
0.455 
0.448 
0.434 
0.421 
0.410 
0.401 
0.392 
0.384 
0.388 
0.394 
0.401 
0.403 
0.401 
0.403 

4%,J.3-58 8 th 40.0 - 41.7 R Boring B-2359UD Samp 0 2 8  

)nn. Vert. 

Stress 

ulJ~'v,c 

1.000 
1.002 
1.012 
1.014 
1.013 
1.007 
0.998 
0.987 
0.974 
0.959 
0.943 
0.927 
0.910 
0.892 
0.877 
0.868 
0.884 
0.862 
0.856 
0.867 
0.880 
0.895 
0.918 
0.936 
0.958 
0.981 
0.995 
1.014 
1.027 
1.040 
1.053 
1.064 
1.073 
1.079 
1.085 
1.095 
1.097 
1.096 
1.096 
1 .OD4 
1.089 
1.083 
1.081 
1.074 
1.071 
1.063 
1.059 
1.053 

wm. Decr. 

V. Stress 

~u1Ja'v,c 

0.000 
-0.002 
-0.012 
-0.014 
-0.013 
-0.007 
0.002 
0.013 
0.026 
0.041 
0.057 
0.073 
0.090 
0.108 
0.123 
0.132 
0.136 
0.138 
0.144 
0.133 
0.120 
0.105 
0.082 
0.084 
0.042 
0.019 
0.005 
-0.014 
-0.027 
-0.040 
-0.053 
-0.064 
-0.073 
-0.079 
-0.085 
-0.095 
-0.097 
-0.096 
-0.096 
-0.094 
-0.089 
-0.083 
-0.081 
-0.074 
-0.071 
-0.063 
-0.059 
-0.053 

wss Ratio 

Angle 

Yoss 

-0.07 
0.48 
2.59 
5.12 
7.16 
8.76 
10.17 
11.73 
13.36 
14.92 
16.49 
17.96 
19.28 
20.45 
21.49 
22.17 
22.68 
23.1 1 
24.25 
24.83 
25.26 
25.50 
25.53 
25.59 
25.62 
25.42 
25.23 
24.94 
24.68 
24.40 
24.02 
23.66 
23.32 
23.09 
22.75 
22.24 
21.61 
21.02 
20.51 
20.12 
19.79 
19.51 
19.63 
20.13 
20.51 
20.75 
20.77 
20.92 

FUGRO CBE##EB$bINC. 
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STATIC DSS TEST
Ko Consolidation - OCR = NA

Sample: UD-10B - Depth: 70.0 - 71.5 ft
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 

Project Number: 041 1-08-1 686 Test Type: SDSS Sta. No.: 6G File Name: B-2359-UD10b 
Task No.: . NA Assign, o',,, = 7.20 ksf KC.DSS (%.c 1 O'V,C)= N A 

Project Name: Exelon (Victoria) Induced OCR = NA Kub.o~~ (~hu,b 1 ~ ' v ,c )  = N A 

-Test No.: ---NA---Test--Series forlon: NA Type Stage: NA = NA , NA , NA & NA 

Assig. Remarks: Specific Gravity: 2.720 M ~ e a s . ;  Assumed 

A ~ u b e  )~ield Extruded Liner 1 l~ernolded 

Boring No.: B-2359UD LPC Core 

Sample No.: UD-10 Compostite No.: 
Depth (ft): 70.0 - 71.5 Specimen No.: B 

T ~ p e c .  Selection by X-ray; n ~ e o m a r i n e  Sample 

X l ~ r i m r n i n ~  Ring for NGI Apparatus I Small-ring ID # 

H,t  (mm): 18.55 A,t (cm2): 34.68 

Ds,t (mm) : 66.45 vs.t (cm3): 64.32 

Remarks: 

Height (H,) 

N A 

WATER CONTENT (%) 

Avg. Initial WC, We,, (%I 

- 

21 18.550 1 1'-T NA I For Free Standing ( 

- 
- 

17.62 
17.37 

-- 

Top: 0.62 , 

Bottom: 0.63 , 

Tamping 

ImpacURammer 

Pluviated: 

Inclined Stress Path, Kc,oss Used Automated System 
90' Stress Path ( Remarks: 

Type 
Consolidation: 

]see attached data sheet(s) for additional water contents 

5 1  18.550 

' AVg. 
= 18.550 

Note: NA indicates not applicable. 

F or G in the Sta. No. indicates Fugro or GEOTAC apparatus. 

Final Visual Description: Mottled Light Gray and Yellowish Brown Fat CLAY (CH) 

A constant Effort: BlowslTamps per Layer = 
Rarnmer Wgt.(lbf)= No. Layers = 

Tamper Force (Ibf)= Drop (in.) = 

Final Wa: 

2'-M N A -- 
3-8 N A 

Avo N A 

i 
Other Remarks : 

Trim./ Recon. By: HC Setup By: HC Take Down By: HC 

Date: 3/24/2008 Date: 312512008 Date: 3/27/2008 

Prelim. Calc. By: HC Final Calc. By: LF Reviewed By: HP HP 
Specimen Take ~ 0 w n : a ~ p e c .  removed right after shearing Remarks: 

Kneading Undercompaction: U~ (%) = Dia. (in.) = 
Ref. Effort= % Comp. = 5 Opt.= 

Mass Excess Dry Soil (g) 

I s p e c .  unloaded to zero stress with access to water 

mhf 7116168 

- I K , ,  at: 

Loading 
Conditions: 

17.12 

X Is l ie ; 1 
0.00 

Volume 3 Rev. 0 - 7/18/2008 

Static 
Rapid 

X 

Estimated Initial Unit Weight 

Total, yto (lblft3)= 131.16 1 Dry, 7d.0 (Ib/ffJ)= 1 1 1.75 
Specimen Trimming: 

FUGRO C m a m $ N C .  

- X Incremental 

CRS 

18.71 
Whole Spec. 

Trimming Ring for Fugro Apparatus 

; U ~ n i s o t r o ~ i c  at: 

Mass Dry Soil + Container (g) 
Mass Container (g) 

NL6 Large-ring ID # 

Soil and Ring Masses 

Mass Moist Soil + Tare (g) 

Mass Tare (g) 
Mass Moist Soil, MtSo Mt,,t (g) 

Final, W, 

(see below) 
4096 - 
72.36 

65.78 

30.61 

Water 
Content (WC); 

---- Container No. 
Mass Moist Soil + Cont. (g) 

Mass Dry Soil + Container (g) ----.- 
Mass Container (g) 

Without - Water 
With - Bath 

- X Creep 
Post Cyclic 

Excess Dry Soil (soil not Included in final mass above) -- 
Container NO.~  

Initial 

318.52' 

183.38 
135.14 

Initial - Trimming Location 

A c y c l i c  (Hz) 
 ate: (0.1; 

Final 

139.40 

4.17 
135.23 

Const. Vol./Ht 
Drained 

Sides (WOu3) 

4247 

67.42 

61.97 

30.13 

Top ON,,,) 
1 152 

123.58 

109.92 - 
32.38 

X - 

Bottom (Wo2) 

1; Other: 



DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary

File Name: B-2359 UD10b
DAssumed -...:....;."-=':...;;;..~

DRemolded

ppm

Project Number: 0411-08-1686 Test Station No.: 6G

Task Number: NA Specific Gravity: 2.720 oMeasured;

Type Test: SDSS Specimen:~disturbed"; DReconstituted;

Calculations Corr for Salt (dissolved SOlidS){~NO~Yes with concentration =, ,

Consolidation Stress Summary and Loading Summary

Test Stage: Max. Stress Pre-Shear Post Cyclic xl Static Strain Rate = NA (%/hr or )

Nominal Vertical ~tress, a'v (ksf). NA 7.2 NA ICyclic Rate (Hz): I 10.1; I 1; Other =------
AxialNertical Force, P",.n (Ibf) NA NA NA During/End of Loading Static Cyclic

Horizontal Force, Phr,n (Ibf) NA 0 NA Change in Height, ~HL.n (mm) NA NA_._--------------- -'
Nominal OCR NA NA NA Change in Vol., ~VL,n (cm3

) NA NA-----------------_..__._-._- ----_.
1c,(ON,days,hrs) NA 0.83 days NA Post Cy.Displ. Reset to Null Position: IYes; INo

U Undrained ambient stress applied: with Delta shear force (Ibf) = NA & Duration (min) = NA & Delta disp., M h•u• (mm) = NA

Trimmed Specimen (TS) - Inital Water Contents 'over Saturation (%):

Top, Wo.1 Botttom, W.;;. Sides, W O•3 Avg., Wo,avQ Selc!., W... Back Cal.

Calculated Mass of D Soil (g)

Initial Selected Water Content (%) 17.37

17.62 17.12 17.37 17.37 18.63 Initial, Md•o 115.14

92.2 90.7 91.4 91.4 95.1 Final, Md•at 113.92

Measured final mass of moist soil, MLat (g) 135.23 Selected, Md 114.53

Final mass of moist soil corrected for excess diy soil, Mtat.e(g) 135.23 Initial Back Cal. Specific Gravity (TS):

Selected So (%)

HeighWolume Change Summary Selected Wo (%)

NA NA

Variation in During Initial

Height & Volume Consol. to

During Consol. a'v,cor a've.me=

Stress Units (kst) 7.200

During

Rebound

to G'y.e =

Specimen

Unloaded

After Test To

Specific Gravity, G•.be

Calculation of aVo by Different Procedures

By Selected Volumes By Change in Mass

~Ve (cm
3

) 2.05 - MLO - (MtaLe + ~VL + ~VuL)

Sign Convention: (+) tN out & ~H down; (-) tN in &~H up By Cal. Height & App. Area ~Ve (cm3
) -0.09

Delta Def. Read., ~dar.n (mm) 0.590

Total Equip. Camp., r~dafe (mm) 0.000

tNe (cm3
) 2.05 By Saturation =100% and

By Cal. Ht. & Init. Spec. Area Spec. Unloaded to 0 Stress

Corr. Total Def. ~He.n (mm) 0.590

~Vn using Ao - spec. (cm3) 2.05
---

~Vn using Ae.n- app. (cm3
) 2.05 Back Cal. Water Content During Consol. -

~Vn using burette meas.(cm3
) -0.50 Based on the Consolidation Conclusions Given Below

Selected ~Vn (cm3
) 2.05 NA NA = ~VUL I Assumed Saturation (%) 100.00

After Test WC Corr. for IiV dUring Shear & Unloading, W.~. (%) NA Back Cal. WC before Loading, We,be (%) 17.52

Lateral Confinement Area Cal. Approach (LCA); Method 1, 2, 3 or 4: CD Back Cal.WC at Max. Stress, W cmax.be (%) NA

Consolidation ~Ve (cm3
) = 2.04 ~He (mm) = 0.590 Ea.e(%) = 3.18 ~Ve,max (cm3

) = NA

& Preshear Ve(cm3
) = 62,29 He (mm) = 17.960 Ey.e(%) = 3.17 Eac.max (%)= NA

Conclusions . Ac (cm2
) = 34.68 ~Ye (mm) = NA Yc (%) = NA Preshear: Yua (%)= NA

Summary of Specimen Physical Properties:

Specific Gravity: Water Total Dry

G. = 2.720 Men.red Height Volume Area Content Unit Weight Unit Weight Saturation Void Ratio,

Condition: (mm) (cm3
) (cm2

) (%) (pct) (pet) (%) e

Initial (as trimmed) 18.550 64.32 34.68 18.0 131.2 111.2 93.2 0.528

After to G'v.e 17.960 62.29 34.68 17.5 134.9 114.8 100.0 0.479

Consol.: to G'ye,max NA NA NA NA NA NA NA NA

LF

HP It'
Calculated By:-----
Reviewed By:

-----:.;;:....

LCA-Method: 1-lnitial measured value remains constant 4 - Based on change in height & volume.

& Note(s) 2 - Initial measured value corrected for applied stress. NA - Not Applicable

3 - Uses measured value at appropriate stress level (NA for rings).

Remarks: t95 for max stress =7.1 min""'---------------------------------

Volume 3 Rev. 0 - 7/18/2008 FUGROc~~~sOdNC.



Project Number: 041 1-08-1 686 Test Type: SDSS Test Sta. No.: 6G File Name: 8-2359-UD10b 
Project Name: Exelon (Victoria) Task No.: N A Test No.: NA Test Series for: N A 

A ~ u b e  U ~ i e l d  Extruded Liner I l~emolded Tamping 
Boring No.: B-2359UD LPC Core - ImpactlRammer 

Sample No.: UD-10 Compostiie No.: - Pluviated: 
Depth (ft): 70.0 - 71.5 Specimen No.: B Kneading 

1 s p e c .  Selection by X-ray; n ~ e o r n a r i n e  Sample 

l ~ o n s t a n t  Effort: Blows~amps per Layer = 
Rammer Wgt.(lbf)= No. Layers = 

Tamper Force (Ibf)= Drop (in.) = 
Undercornpaction: Uni (%) = Dia. (in.) = 

Ref. Effort= % Cornp. = * Opt.= 

UAnisotropic at: Inclined Stress Path, ksDSs /Used Automated System 
90" Stress Path Remarks: 

Strain u s t r e s s  
1; Other: 

Summary of Specimen Physical Properties 

Notes: See Fugm South, Inc. Notation Listing for definition of symbols and acronyms. F or G in the Test Sta. No. indicates Fugro or GEOTAC apparatus. 
NA - Not Applicable 

Final Visual Description and Remarks: Mottled Light Gray and Yellowish Brown Fat CLAY (CH) 

Specific Gravity: 
G, = 2.720 M - U ~ . ~  

Condition: 
Initial 

After to d,, 
Consol.: to d,,,,, 

Data Normalization: W Y e s  UNO Value: 7.222 (ks9 
Using Effective Vertical Stress: 

Pre-Shear Conditions Post-Cyclic Conditions 
Maximum Stress during ConSol. 

Weight Top Cap. etc., M ,  (Ibf): 1.16 
Data corr. for M,:I X I ~ e s ;  1 INO I Plattens with Pins:l IYes; I X INO 

Height 

(mm) 
18.55 
17.96 
NA 

Volume 

(cm3) 
64.32 
62.29 

N A 

Wire Reinforced Membrane, Model: 
Regular Membrane with Rings 

Volume 3 Rev. 0 - 711 812008 

Consolidation Stress Summary and Loading Summary 

Data corr. for Membr. strength 
n ~ e s  /q NO 

Loading Summary 

Boring 8-2359UD, !$a@,b&81$b&@th 70.0 - 71.5 fl 

Area 

(crn2) 
34.68 
34.68 

N A 

at Peak Shear Stress 
at Maximum Strain 

FUGRO CC#S&=&&C. 

Static Strain Rate = 4.7 %/hr. 
Cyclic Rate (Hz): I I I 11; Other= 

Item - 
Vert. Consol. Stress, a'v,.: 

Water 
Content 

(%I 
18.00 
17.52 
N A 

~h 

(ks9 
3.777 
3.135 

Induced OCR: ---- 
Axial Strain dunng Consol.. h: 

Horir Consol. Stress, r,: 

Consol. Stress Ratio, rh.= I dys: 
Shear Strain during Consol.. h: 

Undr. Ambient Shear Stress, TI,& 

Undr. Ambient Shear Strain. E& 

Unit 
(ks9 

Y 
(%I 

12.74 
29.58 

Unit Weight 

- 
% 

(ksf) 
- 
% 

(ks9 
% 

Max. Stress 
N A 

Saturation 

(%) 
93.2 

Total 

(Pf l  
131.2 
134.9 

N A 

0: 

(ksf) 
7.21 8 
5.988 

Dry 
(pd) 
111.2 
114.8 
N A 

N A 
N A 
N A 
N A 
N A 
N A 
N A 

Pre-Shear 
7.222 

LL 
PL 
PI 
95 

NA - 
N A 61 N A 

NA 
3.18 
N A 
N A 
N A 
N A 
N A 

Post Cyclic 
N A 

CJ0'v.c 

0.523 

d u ' v  

0.523 
0.524 

0.479 
N A 

-200 
% 

96.0 

X 

Au'JO",. 

0.001 
0.171 

Void Ratio, 

e 
0.528 

- N A 
N A 
N A 
N A 
N A 
N A 
N A 

DuringlEnd of Loading 
Change in Height. AHLsn (rnrn): 

Change in Vol., AV,, (cm3): 
Post Cy.Displ. Reset to Null Pos.: 

Number of Loading Cycles, N = NA 
AT,, = NA ( k ~ 9  e= NA % 

at end of cyclic loading, d,,, = NA (ksf) 

Static 
NA 
NA 

Cyclic 
N A 
NA 

7- 



Sample No . UD-10BBoring No . B-2359UD" ..
Elapsed Shear Shear Effective Calulated Pore Secant Tangent Nonn. Shear Nonn. Vert. Nonn. Deer. Stress Ratio

Time Strain Stress Vertical Stress Press. Change Shear Modulus Modulus Stress Stress in V. Stress Angle
l~

,
tiU =tia'v G. GT llla'v,. a'vla'v.c tia'ja'v.• ,'oss

y a v
(min) ('Yo) (ksf) (ksf) (ksf) (ksf) (ksf) (0)
0.0 0.00 -0.005 7.222 0.000 - - -0.001 1.000 0.000 -0.04
2.5 -0.01 -0.007 7.211 0.011 - - -0.001 0.998 0.002 -0.05
5.1 0.05 0.297 7.204 0.019 578.161 395.791 0.041 0.997 0.003 2.36
7.6 0.15 0.588 7.133 0.089 382.500 265.254 0.081 0.988 0.012 4.71
10.2 0.24 0.809 7.066 0.157 332.920 199.658 0.112 0.978 0.022 6.54
12.7 0.36 0.980 6.986 0.236 276.024 143.688 0.136 0.967 0.033 7.98
15.3 0.47 1.132 6.901 0.321 242.248 133.528 0.157 0.956 0.044 9.32
17.8 0.57 1.262 6.831 0.391 223.053 121.560 0.175 0.946 0.054 10.47
20.4 0.68 1.392 6.757 0.465 204.056 116.248 0.193 0.936 0.064 11.64
22.9 0.80 1.533 6.681 0.541 192.019 116.031 0.212 0.925 0.075 12.92
25.5 0.93 1.676 6.578 0.644 180.763 96.463 0.232 0.911 0.089 14.30
28.0 1.10 1.819 6.493 0.729 165.152 75.439 0.252 0.899 0.101 15.65
30.6 1.28 1.943 6.389 0.833 151.673 67.348 0.269 0.885 0.115 16.91
33.1 1.45 2.054 6.326 0.896 141.703 59.940 0.284 0.876 0.124 17.98
35.7 1.63 2.151 6.261 0.961 132.072 57.497 0.298 0.867 0.133 18.96
38.2 1.78 2.243 6.206 1.016 126.003 54.139 0.311 0.859 0.141 19.87
40.8 2.00 2.345 6.158 1.064 117.611 46.598 0.325 0.853 0.147 20.85
43.3 2.19 2.432 6.126 1.096 111.330 40.601 0.337 0.848 0.152 21.65
51.0 2.77 2.638 6.075 1.147 95.425 32.664 0.365 0.841 0.159 23.47
58.6 3.32 2.802 6.069 1.153 84.566 24.978 0.388 0.840 0,160 24.78
66.3 3.95 2.929 6.076 1.146 74.290 18.340 0.406 0.841 0.159 Z5.73
73.9 4.55 3.028 6.122 1.100 66.669 15.416 0.419 0.848 0.152 26.32
81.5 5.21 3.122 6.185 1.037 60.034 13.627 0.432 0.856 0.144 26.79
89.2 5.79 3.198 6.254 0.968 55.273 14.573 0.443 0.866 0.134 27.09
96.8 6.40 3.296 6.359 0.863 51.573 13.592 0.456 0.881 0.119 27.40

104.5 7.02 3.365 6.444 0.778 47.989 12.585 0.466 0.892 0.108 27.57
112.1 7.65 3.453 6.571 0.651 45.211 11.418 0.478 0.910 0.090 27.72
119.7 8.29 3.509 6.677 0.545 42.387 9.875 0.486 0.925 0.075 27.72
127.4 8.88 3.574 6.782 0.440 40.306 8.534 0.495 0.939 0.061 27.79
135.0 9.49 3.611 6.878 0.344 38.094 7.606 0.500 0.952 0.048 27.70
142.7 10.06 3.664 6.961 0.261 36.448 7.885 0.507 0.984 0.036 27.76
150.3 10.69 3.705 7.041 0.181 34.695 5.064 0.513 0.975 0.025 27.75
158.0 11.27 3.726 7.115 0.107 33.089 4.591 0.516 0.985 0.015 27.64
165.6 11.93 3.762 7.174 0.048 31.587 3.723 0.521 0.993 0.007 27.68
175.8 12.74 3.777 7.218 0.004 29.676 0.179 0.523 0.999 0.001 27.62
191.1 13.96 3.760 7.248 -0.026 26.962 -4.623 0.521 1.004 -0.004 27.42
206.3 15.23 3.661 7.149 0.073 24.075 -7.017 0.507 0.990 0.010 27.12
221.6 16.55 3.578 6.997 0.225 21.842 -5.462 0.495 0.969 0.031 27.09
236.9 17.81 3.519 6.868 0.354 19.781 -3.509 0.487 0.951 0.049 27.13
252.2 19.13 3.488 6.714 0.508 18.255 -3.307 0.483 0.930 0.070 ;Z7.45
267.5 20.45 3.432 6.605 0.617 16.809 -3.846 0.475 0.915 0.085 27.46
282.7 21.77 3.387 6.502 0.720 15.577 -2.862 0.469 0.900 0.100 27.52
298.0 23.03 3.358 6.427 0.795 14.601 -2.601 0.465 0.890 0.110 27.59
313.3 24.31 3.321 6.360 0.862 13.682 -2.741 0.460 0.881 0.119 27.57
328.6 25.64 3.286 6.267 0.955 12.833 -3.283 0.455 0.868 0.132 27.67
343.9 26.90 3.236 6.184 1.038 12.048 -3.984 0.448 0.856 0.144 27.63
359.2 28.21 3.184 6.094 1.128 11.304 -3.787 0.441 0.844 0.156 27.59
374.4 29.58 3.135 5.988 1.234 10.615 -3.581 0.434 0.829 0.171 27.64

Volume 3 Rev. 0 - 7/18/2008 Boring B-2359UD, P~~BIT58?f1H'2&lfth 70.0 -71.5 ft
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Ko Consolidation - OCR = NA
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down

Test Type:...:S;.:;:D;.:;:S;.:;:S:..--__.......,..____ Sta. No.: 9G File Name: B-2359 UD12b
Assign, a'v,c = 7.92 ksf Ke.DSS ("th,e I a'v,e)= NA

Induced OCR = NA Kub•DSS ("thu.b I a'v,e) = NA

Type Stage: NA NA NA, NA & NA

Specific Gravity· 2 660 0 Meas . DAssumed

Project Number:__..;;.0_4_11_-:-,:0-:-8-_1..;.6.:,.86:....._
Task No.: NA

Project Name: Exelon (Victoria)

Test No.: NA Test Series for/on: NA.:..::...:-.._---

Assig Remarks' .,

~Tube UField Extruded [j~iner Remolded Tamping U Constant Effort: BlowslTamps per Layer =

Boring No.: B-2359UD LPC Core - Impact/Rammer Rammer Wgt.(lbf)= No. Layers =

Sample No.: UD-12 Compostite No.: --- Pluviated: Tamper Force (Ibf)= Drop (in.) =

Depth (tt): 80.0 - 81.7 Specimen No.: B
'-

Kneading =:JUndercompaction: Uni (%)= Dia. (in.) =

nspec. Selection by X-ray; nGeomarine Sample
---

Ref. Effort= % Compo = ±Opt.=

Type ~Koat: X Incremental I ; UAnisotropic at: Inclined Stress Path, Kc.DSS U Used Automated System- -
900 Stress PathConsolidation: CRS Remarks:

loading X Static X Strain Creep X Const, Vol.!Ht X Without- Water UCyCIiC(HZ) Strain USlress- ~ - - f--
Rate: I 0.1;

f--

Conditions: Rapid Stress Post Cyclic Drained With - Bath 1; Other:

Water Initial - Trimming Location Final, Wat Soil and Ring Masses Initial Final

Content (WC); Top (Wo,,) Bottom (Wo;l) Sides(Wd (see below) Mass Moist Soil + Tare (g) 312.56 133.29

Container No. 110 999 4229 917 Mass Tare (g) 183.65 4.19
Mass Moist Soil + Conl (g) 159.69 89.36 80.06 69.16 Mass Moist Soil, M~o Mt,at (g) 128.91 129.10

Mass Dry Soil + Container (g) 138.75 80.07 71.98 62.46 Excess Dry Soil (soli not included in final mass above)

31.02 32.10 30.30 31.91
,.

Mass Container (g) Container No.

WATER CONTENT (%) 19.44 19.37 19.39 21.93 Mass Dry Soil + Container (g)

Avg. Initial WC, WO,IV; (%) 19.40 FinalWat: X Slice : Whole Spec. Mass Container (g)

see attached data sheet(s) for additional water contents Mass Excess Dry Soil (g) 0.00.

Specimen Trimmin~: Estimated Initial Unit Weight

x1~rimmingRing for Fugro Apparatus NL6 Large-ring 10 # Total, Y~. (Ib/ft')= 124.44 Dry, Yd•• (Ib/ft')- 104.23
r--

X Trimming Ring for NGI Apparatus Small-ring 10 #

Hs,t(mm): 18.65 As,I (cm2
): 34.68 Specimen Lateral Confinement by:

Ds,l(mm) : 66.45 Vs,t(cm\ 64.67 Wire Reinforced, Model: Thickness (mm) =

Remarks: Stress Dia. by PiTape (mm) Area, Ae,n

Free Standing by Wire Saw Lathe or Reconstituted Spec. (mm) Level Meas. Corr. (cm2
) (in2

)

Height (Htr) Diameter (Do) Remarks: 0

1 18.670 1-T NA (j'v.c....- --
2 18.600 2-M NA a\,max

3 18.680 3-B NA ~ Regular Membrane with Ring Set No. 9 10. Rings (mm)

4 18.610 1'-T NA For Free Standing Thickness (mm): Top: 0.58 , = 67.04

5 18.630 2'·M NA or Reconstituted Spec.: ~Single Bottom: 0.59 , Corr. for memo

Avg. 3'-6 NA Atr(cm~):1 NA X Double Membr. Thick. = 0.29 = 66.450

= 18.650 Avg NA Vtr (cm3):1 NA Area Ring with mem., Aa: (cm2)= I 34.68 ; (inL )= 5.375

Note: NA indicates not applicable.

For G in the Sta. No. indicates Fugro or GEOTAC apparatus.

Final Visual Description: Pale Brown Clayey SAND (SC)

~28:?__g,__!~!_

No Plattens with Pins:

Ibf

HC

4/2/2008

HP HI

Take Down By:-----
Date:

---"";;;":";;';;"'-

Reviewed By: -_...:.:.--..:.:::....

Setup By: __.:..;H...:cC__

Date: 3/31/2008

Final Calc. By: __...:cL.:..;F__

Remarks:-----------------

Other Remarks:-------------------------
Trim.! Recon. By: HC

Date: 3/31/2008

Prelim. Calc. By: HC

Specimen Take Down:@Spec. removed right after shearing

Dspec. unloaded to zero stress with access to water

Volume 3 Rev. 0 - 7/18/2008

KAW 7/'"/0'
FUGRO c~Mk1Nt!sU~NC.



DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary 

Project Number: 041 1-08-1 686 Test Station No.: 9G File Name: B-2359-UD12b 

Task Number: N A Specific Gravity: 2.660 m ~ e a s u r e d ;  n ~ s s u m e d  

Type Test: SDSS m~econst i tuted; O ~ e m o l d e d  

Calculations Corr. for Salt (dissolved PPm 

Consolidation Stress Summary and Loading Summary 

LCA-Method: 1- Initial measured value remains constant. 4 - Based on change in height & volume. Calculated By: LF 

& Note(s) 2 - Initial measured value corrected for applied stress. NA - Not Applicable Reviewed By: Hp WI 

AVC,~, (cm3) = .- NA 

~ac,max (%)= NA 
Preshear: yua (%)= NA 

Consolidation 
& Preshear 

Conclusions 

3 - Uses measured value at appropriate stress level (NA for rings). 

X Static Strain Rate = NA (%lhr or 1 

~ V , ( c m ~ ) =  1.81 - AH, (mm) = 0.523 - E,, (%) = 2.80 

V, (cm3) = -. 62.86 H, (mm) = 18.127' E , ,  (%) - __ --- - 2.79 

A, (cm2) = 34.68 AYC (mm) = N A VC (%I = N A 

Remarks: t95 for max stress = 6.1 min 

Post Cyclic 

N A 
Test Stage: 

Nominal Vert~cal Stress, a', (ksf) Cyclic Rate (Hz): 1 10.1; 1 

Summary of Specimen Physical Properties: 

Volume 3 Rev. 0 - 7/18/2008 Boring B-2359UD, ~ ~ ~ l # # - J f ~ o & p t h  80.0 - 81.7 ft FUGRO CwaBwNC. 

1; Other= 

N A 
N A 

N A 
- - - - 
N A 

AxialNertical Force, P,, (Ibf) 
Horizontal Force, Phr,,, (Ibf) 

Max. Stress 

NA 
DuringlEnd of Loading 

Change in Height, AHLn (mm) 

Change in Vol., AVLn (cm3) -- - - - -- . - -- -- 

Pre-Shear 

7.92 

W, 

So 

Saturation 

(%I 
90.3 
100.0 
N A 

Dry 
Unit Weight 

(pet) 
103.2 
106.2 
N A 

Static 
NA 

NA 
NA 

Void Ratio, 

e 

0.609 d 

0.564 
N A . 

Total 
Unit Weight 

( P C ~  
124.4 
128.6 ---- 
N A 

Cyclic 
N A 

N A 

Post Cy.Displ. Reset to Null Position: I ~ e s ;  

-- 0 

Nominal 0CR N A - - - . - - - - - - - - - - - -- - . - -- - - - - - - -- 
L,(ON,days,hrs) NA 

dundrained ambient stress applied: with Delta shear force (Ibf) = NA & Duration (min) = NA & Delta disp., AdhPa (mm) = NA 

Trimmed Specimen (TS) - lnital Water Contents over Saturation (%): 

No 

N A -. - - - - - 
0.72 days 

Area 

(cm2) 
34.68 
34.68 

N A 

Volume 

(cm3) 
64.67 
62.86 

N A I  

Specific Gravity: 
G, = 2.660 ~~~~d 

Condition: 

Initial (as trimmed) 

After to o',, 
Consol.: to a',,,rn, 

Back Cal. 

129.10 

129.10 

Based on the Consolidation Conclusions Given Below 

HeighWolume Change Summary 

Water 
Content 

(%) 
20.6 
21 .I 
N A 

Height 

(mm) 
18.650 
18.127 

NA 

Measured final mass of moist soil, M,, (g) 

Final mass of moist soil corrected for excess dry soil, Mat, (g) 

Avg., Wo,avo 
19.40 

87.4 

Sides, Wo,3 

19.39 

87.4 

Top, W,, 
19.44 

87.5 

Specimen 

Unloaded 

After Test To 

N A 

Selct, W,, 

19.40 

87.4 

Botttom, WOz 

19.37 

87.3 

During 

Rebound 

to a'.,, = 
N A 

Variation in 

Height &Volume 

During Consol. 

Stress Units (ksf) 

Selected AVn (cm3) 

During Initial 

Consol. to 

a = 
7.920 

N A 1.81 

Sign Convention: (+) AV out & AH down; (-) AV in & AH up 

NA A I 
After Test WC Corr. for AV during Shear (L Unloading. W.,. (?4) 

Delta Def. Read , Ad,,, (mm) 

Total Equip. Comp., EMat, (mm) 

Corr. Total Def. AH,, (mm) 

AV, using & - spec. (cm3) ---- - 
AV, using 4,- app. (cm3) 

AVn using burette meas.(cm3) ---- 

NA 

0.523 

0.000 

0.523 

1.81 -- 
1.81 

-0.70 

Lateral Confinement Area Cal. Approach (LCA); Method 1. 2, 3 Jr 4 : r n  



Project Number: 041 1-08-1 686 Test Type: SDSS Test Sta. No.: 9G File Name: B-2359-UDl2b 
Project Name: Exelon (Victoria) Task No.: N A Test No.: NA Test Series for: N A 

Inclined Stress Path, k,Dss )Used Automated System 
90" Stress Path Remarks: 

Strain (stress 
1; Other: 

JConstant Effort: Blowsrramps per Layer = 
Rarnmer Wgt.(lbf)= No. Layers = 

Tamper Force (Ibf)= Drop (in.) = 
]~ndercom~action: Uh (%) = Dia. (in.) = 

Tamping 
lmpactlRammer 
Pluviated: 
Kneading 

l ~ u b e  U ~ i e l d  Extruded Liner I I~emolded 

Boring No.: --B-2359UD - LPC Core 
Sample No.: UD-12 Compostite No.: 

Depth (ft): 80.0 - 81.7 Specimen No.: B 

Summary of Specimen Physical Properties 

1 s p e c .  Selection by X-ray; n ~ e o m a r i n e  Sample 

- 
- 
- 

Consolidation Stress Summary and Loading Summary 

NA - Not Applicable 
Final Visual Description and Remarks: Pale Brown Clayey SAND (SC) 

- 
Ref. Effort= ' % Comp. = & Opt.= 

Saturation 

(%) 
90.3 
100.0 
N A 

Static Strain Rate = 4.7 %Ihr. 

Data Normalization: W Y e s   NO Value: 8.008 (ksf) 
Using Effective Vertical Stress: 

Pre-Shear Conditions Post-Cyclic Conditions 
Maximum Stress during Consol. 

Weight Top Cap, etc., M, (Ibf): 1.17 
Data wrr. for &:I X I ~ e s ;  I !NO 1 Plattens with ~ i n s : l  1~e.s; 1 X  NO 

Volume 3 Rev. 0 - 7/18/2008 

Water 
Content 

(%) 
20.57 
21.10 

N A 

Unit Weight 

X 

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. F or G in the Test St&. No. indicates Fugm or GEOTAC apparatus. 

Wire Reinforced Membrane, Model: 
Regular Membrane with Rings 

Loading Summary 

Boring B-2359UD, & ~ l ! f # f & ~ ~ ( f 4 ~ t h  80.0 - 81.7 fl 

LL 
PL 
PI 
26 
14 
12 

Area 

(m2) 
34.68 
34.68 

N A 

Total 

(P@ 
124.4 
128.6 
N A 

Post Cyclic 

Data corr. for Membr. strength 
n ~ e s  Ixl NO 

FUGRO C m * m N C .  

Volume 

(m3) 
64.67 
62.86 

N A 

Specitic Gravity: 
G, = 2.660 M W , ~  

Condition: 
Initial 

After to d,, 
Consol.: to dV,, 

Dry 
(P@ 
103.2 
106.2 
N A 

Pre-Shear Item 

CJQ1v,c 

0.551 

-200 
% 

38.8 
N A 
N A 

Height, 

(mm) 
18.65 
18.13 
NA 

N A 
N A 
N A 
NA 

--- N A 
N A 
N A 
N A 

Cyclic Rate (Hz): 1 10.1; 1 (1; Other= 

A~'Jo'v,c 

0.038 
0.150 

Void Ratio. 

e 
0.609 
0.564 

N A 

8.008 
N A ..-- - 

2.80 
N A -. 

NA -- 
N A 
N A 
N A 

Vert. Consol. Stress, c'~,~: 

Induced OCR: -. 
Axial Strain during Consol., +.c: 

Horiz. Consol. Stress, T,,~: _ _ _ _ _ - - -  
Consol. Stress Ratio, r,. I a',: 

Shear Strain during Consol., EI,.~: 

Undr. Ambient Shear Stress, TI,,,.: 
Undr. Ambient Shear Strain. E,: 

Unit 

DuringlEnd of Loading 
Change in Height, AHL, (mrn): --- 

Change in Vol., AVLmn (cm3): -- 
Post Cy.Displ. Reset to Null Pos.: 

~Jdv 

0.573 
0.576 

Max. Stress 

Q'v 

(ksf) 
7.704 
6.807 

- (ks9 - 
% 

(ksf) 

% 
(ks9 
% 

Number of Loading Cycles, N = NA 
*,,= NA (ks9 q" NA % 

at end of cyclic loading, dV,, = NA (ksf) 

Static 

- NA 
NA 

(yes; 

Y 
(%I 

24.96 
29.70 

at Peak Shear Stress 
at Maximum Strain 

N A 
N A 
N A 
N A 
N A 
N A 
N A 
N A 

Cyclic 
N A 
N A 

INO 

zh 

(ksf) 
4.414 
3.91 8 



Boring 
Elapsed 

Time 

(min) 
0.0 
2.5 
5.1 
7.6 
10.1 
12.6 
15.2 
17.7 
20.2 
22.8 
25.3 
27.8 
30.3 
32.8 
35.4 
37.9 
40.4 
43.0 
50.5 
58.1 
65.7 
73.3 
80.8 
88.4 
96.0 
103.6 
111.1 
118.7 
126.3 
133.9 
141.4 
149.0 
156.6 
164.2 
174.3 
189.4 
204.5 
219.7 
234.8 
250.0 
265.1 
280.3 
295.4 
310.6 
325.7 
340.9 
356.0 
371.2 
381.3 

Shear 
Strain 

Y 

(%I 
0.00 
0.03 
0.10 
0.18 
0.27 
0.37 
0.48 
0.58 
0.69 
0.81 
0.94 
1.08 
1.23 
1.39 
1.55 
1.72 
1.90 
2.10 
2.65 
3.23 
3.83 
4.41 
5.05 
5.62 
6.25 
6.82 
7.45 
8.03 
8.65 
9.27 
9.88 
10.49 
11.08 
11.71 
12.51 
13.73 
14.96 
16.23 
17.47 
18.70 
19.98 
21.23 
22.47 
23.72 
24.96 
26.25 
27.52 
28.82 
29.70 

Shear 1 
Stress 

Th 

(ksf) 
-0.001 
0.314 
0.551 
0.707 
0.847 
0.974 
1.086 
1.183 
1.272 
1.367 
1.462 
1.560 
1.657 
1.739 
1.807 
1.869 
1.932 
I .982 
2.097 
2.209 
2.307 
2.405 
2.498 
2.588 
2.683 
2.766 
2.868 
2.951 
3.048 ' 
3.128 
3.212 
3.277 
3.348 
3.409 
3.498 
3.61 0 
3.714 
3.81 1 
3.909 
4.016 
4.115 
4.229 
4.328 
4.395 
4.414 
4.197 
4.117 
4.007 
3.918 

Effective 
Jartical Stress 

0: 

(ks9 
8.008 
8.026 
7.993 
7.965 
7.889 
7.779 
7.647 
7.520 
7.385 
7.256 
7.099 
6.918 
6.700 
6.483 
6.286 
6.112 
5.952 
5.804 
5.498 
5.352 
5.262 
5.232 
5.250 
5.289 
5.349 
5.416 
5.505 
5.582 
5.684 
5.761 
5.849 
5.865 
6.008 
6.076 
6.172 
6.321 
6.470 
6.639 
6.807 
6.991 
7.148 
7.340 
7.530 
7.653 
7.704 
7.413 
7.242 
6.996 
6.807 

Volume 3 Rev. 0 - 7/18/2008 

Zalulated Pore 
'ress. Change 

AU = Adv 

(ks9 
0.000 
-0.01 9 
0.014 
0.043 
0.118 
0.229 
0.361 
0.487 
0.623 
0.752 
0.909 
1.089 
1.307 
1.525 
1.721 
1 .896 
2.056 
2.204 
2.510 
2.656 
2.746 
2.776 
2.758 
2.719 
2.659 
2.592 
2.502 
2.425 
2.324 
2.246 
2.159 
2.143 
2.000 
1.932 
1.835 
1.687 
1.538 
1.369 
1 .zoo 
1.017 
0.860 
0.668 
0.478 
0.354 
0.304 
0.595 
0.765 
1.012 
1.201 

Secant 
;hear Modulus 

G. 
(ks9 

963.698 
530.798 
396.482 
315.217 
264.601 
226.985 
203.862 
184.160 
169.089 
155.925 
144.213 
134.295 
124.829 
116.636 
108.876 
101.508 
94.534 
79.068 
68.477 
60.241 
54.573 
49.503 
46.099 
42.962 
40.592 
38.507 
36.730 
35.226 
33.750 
32.499 
31.238 
30.21 3 
29.116 
27.961 
26.293 
24.826 
23.488 
22.377 
21.486 
20.601 
19.91 9 
19.267 
18.534 
17.686 
15.990 
14.966 
13.905 
13.195 

Tangent 
Modulus 

GT 
(ksf) 

648.008 
270.891 
182.010 
141.238 
114.690 
98.244 
88.010 
80.712 
76.963 
70.704 
65.838 
57.609 
47.606 
40.439 
35.436 
29.730 
23.217 
20.127 
17.880 
16.594 
15.728 
15.200 
15.488 
14.799 
15.294 
15.102 
14.928 
14.352 
13.321 
12.204 
11.378 
10.866 
10.412 
10.136 
8.819 
8.055 
7.758 
8.327 
8.234 
8.393 
8.558 
6.688 
3.434 
-7.622 
-1 1.537 
-7.358 
-9.310 
-10.222 

rm. Sheer 
Stress 

r J D ' ~ , ~  

0.000 
0.039 
0.069 
0.088 
0.106 
0.122 
0.136 
0.148 
0.1 59 
0.171 
0.1 83 
0.195 
0.207 
0.217 
0.226 
0.233 
0.241 
0.248 
0.262 
0.276 
0.288 
0.300 
0.312 
0.323 
0.335 
0.345 
0.358 
0.368 
0.381 
0.391 
0.401 
0.409 
0.418 
0.426 
0.437 
0.451 
0.464 
0.476 
0.488 
0.502 
0.514 
0.528 
0.540 
0.549 
0.551 
0.524 
0.514 
0.500 
0.489 

Boring 8-2359UD, ~ a @ l , ~ ~ l o ~ 8 ~ t h  80.0 - 81.7 ft 

- 
)nn. Vert. 

Stress 

.'Js1v,c 

1 .ooo 
1.002 
0.998 
0.995 
0.985 
0.971 
0.955 
0.939 
0.922 
0.906 
0.887 
0.864 
0.837 
0.810 
0.785 
0.763 
0.743 
0.725 
0.687 
0.668 
0.657 
0.653 
0.656 
0.661 
0.668 
0.676 
0.687 
0.697 
0.710 
0.71 9 
0.730 
0.732 
0.750 
0.759 
0.771 
0.789 
0.808 
0.829 
0.850 
0.873 
0.893 
0.917 
0.940 
0.956 
0.962 
0.926 
0.904 
0.874 
0.850 

- 
)nn. Den. 
v. stress 

~ ~ ' J ~ ' V , c  

0.000 
-0.002 
0.002 
0.005 
0.025 
0.029 
0.045 
0.061 
0.078 
0.094 
0.113 
0.136 
0.163 
0.190 
0.21 5 
0.237 
0.257 
0.275 
0.313 
0.332 
0.343 
0.347 
0.344 
0.339 
0.332 
0.324 
0.31 3 
0.303 
0.290 
0.281 
0.270 
0.268 
0.250 
0.241 
0.229 
0.21 1 
0.192 
0.171 
0.150 
o . i n  
0.107 
0.083 
0.060 
0.044 
0.038 
0.074 
0.096 
0.126 
0.150 

ess Ratio 

AWle 

Voss 
( * I  
0.00 
2.24 
3.94 
5.07 
6.13 
7.14 
8.08 
8.94 
9.78 
10.67 
11.64 
12.70 
13.89 
15.01 
16.04 
17.01 
17.99 
18.85 
20.68 
22.43 
23.68 
24.69 
25.45 
26.07 
26.64 
27.06 
27.52 
27.86 
28.20 
28.50 
28.77 
29.20 
29.13 
29.30 
29.54 
29.73 
29.86 
29.86 
29.86 
29.88 
29.93 
29.95 
29.89 
29.87 
29.81 
29.52 
29.62 
29.80 
29.93 



I---+-Norm. Shear Stress
-&- Norm. Deer. in Vert. Stress
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 

Project Number: 041 1-08-1 686 Test Type: SDSS Sta. No.: 6G File Name: B-2359-UD20b 

Task No.: N A Assign, a',, = 10.80 ksf Kc.~ss (%.C I ~ v , c ) =  N A 

Project Name: Exelon (Victoria) Induced OCR = NA KIJ~,DSS (~hu.b I 6v.c) = N A 

Test No.: NA Test Series forlon: NA - Type Stage: NA = NA , NA , NA 8 NA 

Assig. Remarks: - Specific Gravity: 2.720 u ~ e a s . ;  uAs8UmBd 

Membrane with Ring Set No. 

Top: 0.62 , 

1(_I~ube U ~ i e l d  Extruded Liner I l~emolded 

Boring No.: B-2359UD LPC Core - 
Sample No.: UD-20 Compostite No.: 

Depth (ft): 120.0 - 121.7 Specimen No.: B 

Geomarine Sample 

Remarks: 

Free Standing by Wire Saw Lathe or Reconstituted Spec. (mm) 

Other Remarks : 

Trim./ Recon. By: HC Setup By: HC Take Down By: HC 
Date: 313012008 Date: 3131 I2008 Date: 411 12008 

Prelim. Calc. By: HC Final Calc. By: LF Reviewed By: HP 

Specimen Take Down: X Spec. removed right after shearing El Remarks: 

Spec. unloaded to zero stress with access to water 

Volume 3 Rev. 0 - 7/18/2008 

- 
- 
- 

FUGRO C w k w & Q N C .  

Tamping Constant Effort: Blowsframps per Layer = 
ImpactlRarnmer Rammer Wgt.(lbf)= No. Layers = 
Pluviated: Tamper Force (Ibf)= Drop (in.) = 
Kneading Undercompaction: U,,, (%) = Dia. (in.) = 

Ref. Effort= % Comp. = * Opt.= 

Note: NA indicates not applicable. 

F or G in the Sta. No. indicates Fugro or GEOTAC apparatus. 
Final Visual Description: Light Gray Fat CLAY (CH) -- 

Height (H,) Remarks: 

- 

For Free Standing 

- or Reconstituted Spec.:- 

Diameter (Do) 

1 
2 

3 -- 
4 -- 
5 

(cm2): 

V, (cm3): 

Inclined Stress Path, Kc,DSS - 
90' Stress Path 

1 Used Automated System 

Remarks: 

1-T 

2-M 

3-B 
-. ---- - 

1'-T - - - 
2'-M 

3-8 

Avg 

18.720 
18.660 

18.680 - - - 
18.650 ----- 
18.650 

NA 

NA 

- Incremental 

Consolidation: 
A c y c l i c  (HZ) 

~ a t e : r o . ~ ;  

N A 
N A 

N A -- - -- 
N A 

N A 
N A 

N A 
Avg . 

= 18.675 

; ~ ~ n i s o t r o ~ i c  at: 

Loading X Static 
Conditions: Rapid 

- 

Soil and Ring Masses 

Mass Moist Soil + Tare (g) 

Mass Tare (g) 
Mass Moist Soil, Mto Mta (g) 

Final, Wat 

(see below) 
139 

71.63 

60.86 

30.12 

35.04 

Water 
Content (WC); 

-- Container No. 

Mass Moist Soil + Cont. (g) 

Mass Dry Soil + Container (g) 
Mass Container (g) 

WATER CONTENT (%) 

Strain u s t r e s s  
I; Other: 

Initial 

300.73 

183.38 
117.35 

Avg. Initial WC, W,,, (%) 

Initial - Trimming Location 

Estimated Initial Unit Weight 
Total, y,, (1blftd)= 11 3.1 3 1 Dry, Y ~ . O  (Ib/ffj)= 83.01 

Specimen Trirnrninq: 

X - 
Final 

11 9.28 

4.37 
11 4.91 

Excess Dry Soil (soil not included In final mass above) 

Without - Water 
With - Bath 

- X Creep 
Post Cyclic 

l ~ e e  attached data sheet@) for additional water contents 

Sides (W,,,,) 
4072 

58.17 

50.61 

30.12 

36.90 

Top (W,,) 
191 

48.80 

44.05 

30.75 

35.71 
- - Container No. 

Mass Dry Soil + Container (g) 
Mass Container (g) 

Mass Excess Dry Soil (g) 

- 
X 

Const, Vol.lHt 
Drained 

X Islice ; I 1~hole Spec. 

Bottom (W.3 

771 

101.92 

83.19 

31.54 

36.26 

36.29 
0.00 

NL6 Trimming Ring for Fugro Apparatus 

Trimming Ring for NGI Apparatus 

Final W,: 

Large-ring ID # 

Small-ring ID # 

34.68 

64.76 
%,t (cm2): 
vs.t (cm3): 

H,t (mm): 

Dst (mm) : 

18.68 

66.45 



DIRECT SIMPLE SHEAR TEST (ASTM 0 6528-07): Specimen Calculations & Summary

, ,

Consolidation Stress Summary and Loading Summary

Test Stage: Max. Stress Pre-Shear Post Cyclic xl Static Strain Rate = NA (%/hr or )

Nominal Vertical Stress, a'v (ksf) NA 10.6 NA ICyclic Rate (Hz): I 10.1; I 1; Other =

AxialNertical Force, PVTn (Ibf) NA NA NA During/End of Loading Static Cyclic

Horizontal Force, Phr,n (Ibf) NA 0 NA Change in Height, ~HL.n (mm) NA NA

Nominal OCR NA NA NA Change in Vol., tNL.n (cm3
) NA NA

,...--- -
IVes; INolc,(ON,days,hrs) NA 0.87 days NA Post Cy.Displ. Reset to Null Position:

~undrained ambient stress applied: with Delta shear force (Ibf) = NA & Duration (min) = NA & Delta disp., M h.uo (mm) = NA

Project Number: 0411-08-1686 Test Station No.: 6G File Name: 8-2359 U020b

Task Number: NA Specific Gravity: 2.720 [!]Measured; DAssumed

Type Test: SOSS Specimen:~disturbed"; DReconstituted; DRemolded

Calculations Corr for Salt (dissolved solids)' @NO~Yes with concentration = ppm

Trimmed Specimen (TS) - Inital Water Contents over Saturation (%): Calculated Mass of Dry Soil (g)

Top, WO•l Botttom, Wo;l Sides, Wo,3 Avg., Wo.av Selc!., W.;s Back Cal. Initial Selected Water Content (%) 36.29

W o 35.71 36.26 36.90 36.29 36.29 37.90 Initial, Md•O 86.10

So 94.0 94.7 95.5 94.7 94.7 96.7 Final, Md,at 85.10

Measured final mass of moist soil, MUt (g) 114.91 Selected, Md 85.60

Final mass of moist soil corrected for excess dry soil, Mtale (g) 114.91 Initial Back Cal. Specific Gravity (TS):

Selected So (%)
1-----1

HeightIVolume Change Summary Selected Wo (%)
.----1-----1

Variation in During Initial During Specimen Specific Gravity, G•.be

Height &Volume Consol. to Rebound Unloaded Calculation of eNc by Different Procedures

During Consol. a'v.cor a've.max= to cr'v.e = After Test To By Selected Volumes By Change in Mass

Stress Units (kst) 10.800 NA NA tNe(cm
3

) 3.85 -Mlo-(Mtate+~VL+tNuJ

Sign Convention: (+) ~Vout & ~H down; (-) ~V in &~H up By Cal. Height & App. Area ~Ve (cm3) 2.44

Delta Oef. Read., ~dar.n (mm) 1.110 ~Ve (cm3
) 3.85 By Saturation = 100% and

Total Equip. Comp., 1:~dafe (mm) 0.000 By Cal. Ht. & Inlt. Spec. Area Spec. Unloaded to 0 Stress

Corr. Total Oef. 6.He.n (mm) 1.110 INc (cm3
) 3.85 6.Ve(cm3

) NA

6.Vn using Ao- spec. (cm3
) 3.85

6.Vn using Ae,n- app. (cm3
) 3.85 Back Cal. Water Content During Conso\. -

6.Vnusing burette meas.(cm3
) 1.90 Based on the Consolidation Conclusions Given Below

S~I;cted ;.v;, (cm3
)
------

I3.85 NA NA = t!J.VuL Assumed Saturation (%) 100.00
-

After Test WC Corr. for aV during Shear & Unloading, Wo~, ("Ie) NA Back Cal. we before ~oading, We.be (%) 34.27

Lateral Confinement Area Cal. Approach (LCA); Method 1, 2, 3 or 4: CD Back Cal.We at Max. Stress, Wema.,be (%) NA

Consolidation t!J.Ve (cm3
) = 3.84 t!J.He(mm) = 1.110 ea.e (%) = 5.94 t!J.Ve,max (cm3

) = NA

& Preshear Ve(cm3
) = 60.92 He (mm) = 17.565 ev.e (%) = 5.93 eae.max (%)= NA

Conclusions Ae(cm2
) = 34.68 t!J.Ye (mm) = NA Ye (%) = NA Preshear: Yua (%)= NA

Summary of Specimen Physical Properties:

Specific Gravity: Water Total Dry

G. = 2.720 Meuurod Height Volume Area Content Unit Weight Unit Weight Saturation Void Ratio,

Condition: (mm) (cm3
) (cm2

) (%) (pct) (pct) (%) e

Initial (as trimmed) 18.675 64.76 34.68 37.1 113.1 82.5 95.7 1.058

After to cr'v.e 17.565 60.92 34.68 34.3 117.8 87.7 100.0 0.935

Consol.: to cr've,ma. NA NA NA NA NA NA NA NA

LF

HP ..,

Calculated By:-----
Reviewed By:

---'---=~

LCA-Method: 1- Initial measured value remains constant. 4 - Based on change in height &volume.

&Note(s) 2 - Initial measured value corrected for applied stress. NA - Not Applicable

3 - Uses measured value at appropriate stress level (NA for rings).

Remarks: 195 for max stress =26.4 min
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Project Number: 041 1-08-1686 Test Type: SDSS Test Sta. No.: 6G File Name: B-2359-UD20b 
Project Name: Exelon (Victoria) Task No.: N A Test No.: NA Test Series for: NA 

Inclined Stress Path, k,D, M u s e d  Automated System 
90" Stress Path Remarks: 

Strain u s t r e s s  
1; Other: 

A T u b e  U F i e l d  Extruded Liner I I~emolded 
Boring No.: B-2359UD LPC Core 

Sample No.: -- UD-20 Compostite No.: 
Depth (ft): 120.0 - 121.7 Specimen No.: B 

l s p e c .  Selection by X-ray; n ~ e o m a r i n e  Sample 

Tamping 
IrnpactlRarnrner 
Pluviated: 
Kneading 

- 
- 
- 

Summary of Specimen Physical Properties 

Notes: See Fugm South, Inc. Notation Listing for definition of symbols and acronyms. F or G in the Test Sta. No. indicates Fugro or GEOTAC apparatus. 

AConstant Effort: BlowsKamps per Layer = 
> 

Rammer Wgt.(lbf)= No. Layers = 
Tamper Force (Ibf)= Drop (in.) = 

]lJndercompaction: U ,  (%) = Dia. (in.) = 
Ref. Effort= % Comp. = + Opt.= 

Weight Top Cap, etc., M ,  (Ibf): 1 .I6 
Data wrr. for M,.:( X I ~ e s ;  I  NO 1 Plattens with pins: 1 (Yes; I X [NO 

Wire Reinforced Membrane, Model: Data corr. for Membr. strength 
Regular Membrane with Rings m y e s   NO 

NA - Not Applicable 
Final Visual Description and Remarks: Light Gray Fat CLAY (CH) 

Data Normalization: W Y e s  I N 0  Value: 10.794 (ks9 
Using Effective Vertical Stress: 

Pre-Shear Conditions Post-Cyclic Conditions 
Maximum Stress during Consol. 

Saturation 

(%I 
95.7 
100.0 
N A 

Specific Gravity: 
G, = 2.720 M - u , ~  

Condition: 
Initial 

After to a ' , ,  

Consol.: to dvc,max 

Volume 3 Rev. 0 - 711 812008 

Height 

(mm) 
16.68 
17.57 
NA 

Consolidation Stress Summary and Loading Summary 

Loading Summary 

Boring B-2359UD, S m $  wa%m 120.0 - 121.7 R 

Volume 

(m3) 
64.76 
60.92 

N A 

LL 
PL 
PI 
51 
15 
36 

FUGRO C m w i $ N C .  

Water 
Content 

(%) 
37.09 
34.27 
N A 

Area 

(m2) 
34.68 
34.68 

N A 

Static Strain Rate = 4.9 %Ihr. 
Cyclic Rate (Hz): I I I 11; Other= 

Item 
Vert. Consol. Stress, d,,: 

at Peak Shear Stress 
at Maximum Strain 

-200 
% 

95.4 
NA 
N A 

T ~ Q ' ~  

0.340 
0.199 

Void Ratio, 

e 
1.058 
0.935 

N A 

Unit Weight 

Induced OCR: 
Axial strain during Consol., kc: 

Horiz. Consol. Stress, 7,: 

Consol. Stress Ratio, r, I $.:,: - 
Shear Strain during Consol., E,,~: 

Undr. Ambient Shear Stress, k,: - ---- -- 
Undr. Ambient Shear Strain, b: 

~h 

(ks9 
2.951 
1.424 

Total 

( P C ~  
113.1 
117.8 
NA 

Unit 
(ks9 

A0 'J l~ 'v .c  

0.196 
0.338 

Dry 
(pd) 
82.5 
87.7 
N A 

Pre-Shear 
10.794 

Max. Stress 
N A 

G'a',, 

0.273 

Y 
(%) 
2.36 
29.74 

- 
% 

(ks9 

- 
% 

(ks9 
% 

Q', 

(ks9 
8.675 
7.1 49 

N A 
5.94 
N A 
N A 
NA 
N A 
N A 

Post Cyclic 
N A 

N A 
N A 
N A 
N A 
N A 
N A 
N A 

X 

N A 
N A 
NA 
N A 
N A 

NA - 
N A 

DuringlEnd of Loading 
Change in Height, A H , ,  (mrn): 

Change in Vol., AVLn (cm3): -- - 
Post Cy.Displ. Reset to Null Pos.: 

Number of Loading Cycles, N = NA 
f7h= NA (ksf) q" NA % 

at end of cyclic loading, d,, = NA (ksf) 

Static 
NA 
NA 

, !yes; 

Cyclic 
N A 
N A 

INO 



Boring No.: B-2359UD Sample No.: UD-20B

Elapsed Shear Shear Effective Calulated Pore Secant Tangent Norm. Shear Norm. Vert. Norm. Decr. Stress Ratio

Time Strain Stress Vertical Stress Press. Change Shear Modulus Modulus Stress Stress In V. Stress Angle

y Th cr'. 6U = 6cr'. G. GT T~cr'•.o 0'/0'•.0 60'/0'•.0 "DSS

(min) (%) (ksf) (ksf) (ksf) (ksf) (ksf) ( .)

0.0 0.00 -0.002 10.794 0.000 - - 0.000 1.000 0.000 -0.01
2.6 0.07 0.345 10.765 0.029 518.520 633.262 0.032 0.997 0.003 1.84
5.2 0.10 0.589 10.700 0.094 593.794 492:574 0.055 0.991 0.009 3.15
7.8 0.19 0.813 10.611 0.183 420.166 282.474 0.075 0.983 0.017 4.38
10.4 0.27 1.061 10.520 0.274 394.268 268.226 0.098 0.975 0.025 5.76
13.0 0:40 1.323 10.376 0.418 335.289 226.028 0.123 0.961 0.039 7.27
15.6 0.50 1.574 10.246 0.548 316.271 196.985 0.146 0.949 0.051 8.73
18.3 0.63 1.771 10.093 0.701 281.790 147.537 0.164 0.935 0.065 9.95
20.9 0.76 1.964 9.944 0.850 257.765 131.793 0.182 0.921 0.079 11.17
23.5 0.89 2.121 9.803 0.991 237.319 115.744 0.196 0.908 0.092 12.21
26.1 1.05 2.292 9.654 1.140 219.172 103.567 0.212 0.894 0.106 13.35
28.7 1.22 2.454 9.509 1.285 201.675 86.328 0.227 0.881 0.119 14.47
31.3 1.40 2.598 9.345 1.449 185.315 66.870 0.241 0.866 0.134 15.54
33.9 1.61 2.711 9.188 1.606 169.003 48.181 0.251 0.851 0.149 16.44
36.5 1.81 2.793 9.031 1.763 154.591 38.014 0.259 0.837 0.163 17.19
39.1 2.00 2.861 8.902 1.892 143.240 31.025 0.265 0.825 0.175 17.82
41.7 2.16 2.905 8.790 2.005 134.371 24.787 0.269 0.814 0.186 18.29
44.3 2.36 2.951 8.675 2.119 124.882 10.476 0.273 0.804 0.196 18.79
52.2 3.04 2.937 8.382 2.412 96.765 -10.456 0.272 0.777 0.223 19.31
60.0 3.69 2.813 8.207 2.587 76.226 -19.887 0.261 0.760 0.240 18.92
67.8 4.40 2.667 8.078 2.716 60.696 -19.007 0.247 0.748 0.252 18.27
75.6 5.05 2.555 8.065 2.729 50.654 -15.144 0.237 0.747 0.253 17.58
83.4 5.72 2.467 8.036 2.758 43.189 -13.662 0.229 0.744 0.256 17.07
91.2 6.41 2.369 8.016 2.779 37.009 -14.384 0.220 0.743 0.257 16.47
99.1 7.03 2.278 8.008 2.786 32.406 -12.821 0.211 0.742 0.258 15.88
106.9 7.73 2.201 8.001 2.793 28.495 -10.648 0.204 0.741 0.259 15.38
114.7 8.38 2.134 8.022 2.772 25.468 -9.297 0.198 0.743 0.257 14.89
122.5 9.08 2.076 7.986 2.808 22.891 -10.236 0.192 0.740 0.260 14.57
130.3 9.65 2.006 7.974 2.820 20.806 -10.234 0.186 0.739 0.261 14.12
138.1 10.29 1.953 7.947 2.848 18.995 -7.972 0.181 0.736 0.264 13.81
146.0 10.93 1.905 7.922 2.872 17.448 -6.116 0.176 0.734 0.266 13.52
153.8 11.59 1.874 7.908 2.887 16.182 -5.351 0.174 0.733 0.267 13.33
161.6 12.23 1.835 7.888 2.906 15.013 -5.100 0.170 0.731 0.269 13.10
169.4 12.91 1.807 7.880 2.914 14.012 -3.860 0.167 0.730 0.270 12.92
179.8 13.77 1.776 7.843 2.951 12.912 -3.899 0.165 0.727 0.273 12.76
195.4 15.09 1.721 7.803 2.992 11.415 -4.283 0.159 0.723 0.277 12.44
211.1 16.42 1.663 7.736 3.058 10.136 -3.368 0.154 0.717 0.283 12.13
226.7 17.74 1.631 7.670 3.124 9.203 -2.370 0.151 0.711 0.289 12.01
242.3 19.10 1.599 7.631 3.163 8.380 -2.435 0.148 0.707 0.293 11.83
257.9 20.42 1.566 7.563 3.232 7.677 -2.612 0.145 0.701 0.299 11.70
273.5 21.72 1.530 7.492 3.302 7.052 -2.382 0.142 0.694 0.306 11.55
289.2 23.03 1.504 7.431 3.363 6.538 -1.656 0.139 0.688 0.312 11.44
304.8 24.33 1.487 7.365 3.430 6.120 -1.456 0.138 0.682 0.318 11.42
320.4 25.67 1.465 7.308 3.486 5.714 -1.568 0.136 0.677 0.323 11.34
336.0 26.99 1.445 7.261 3.533 5.361 -0.889 0.134 0.673 0.327 11.26
351.7 28.37 1.442 7.199 3.596 5.088 -0.772 0.134 0.667 0.333 11.33
367.3 29.74 1.424 7.149 3.645 4.794 -1.281 0.132 0.662 0.338 11.27

- -
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CONSOLIDATION TEST DATA
SUMMARY REPORT

5 ·············1········1······ "T"' ·-·~-i· .-
· .· ., ., ., .· ,· ,· '.: i.

.~ _~ + ~._._~._+ :_ .. i
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· :
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1 j

15

100000100001000

20 +----i---+-i--iH-++++---+--+--+--i-+-ir-+H-------,t--i-+--i-M-+-r-+
100

VERTICAL STRESS, pst

/

VERTICAL STRESS, pst

Project: Exelon Texas COL Victori Location: B-2302UD UD-ll Project No.: 6468071777

Boring No.: B-2302UD Tested By: 8M

Sample No.: UD-ll Test Date: 4/07/08

Test No.: 8576 Sample Type: Undisturbed

Description: Light Gray Mottled Light Yellowish Brown Fat CLAY (CH)

Remarks: CONSOLIDATION TEST REPORT By ASTM 0 2435-04

Checked By: JW .--.;""

Depth: 69,5-71.5' ..,..

Elevation: N/A

Cr= 0.025

Tue, 15-APR-2008 16:23:58
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CONSOLIDATION TEST DATA
SUMMARY REPORT

5

10

..............r r..,..-r r..'..rtC ! , .
p~, •• to_· ., .· .· .: :
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: :· .· '· '· .· .· ': :, ;...:. :···r·:hT

15·

20

100000100001000
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· .·.· .·.: :·.
: ":·.i;
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25 -I-----i---+----t-t-i--+-1-+'1-'----+---i--j--i-i--i-+-t-+----i---+-----t--+---1--+-.;......;....~

100
VERTICAL STRESS. psf

Before Test Atter Test

Overburden Pressure: 7500 pst Water Content, % 24.19 ·23.97

Preconsolidation Pressure: 1.27e+004 pst Dry Unit Weight, pcf 96.82 103.2

Compression Index: 0.189 Saturation, % 86,46 99,89

Diameter: 2.499 in IHeight: 0.9931 in Vaid Ratio 0.77 0.66

LL: 59 IPL: 25 IPI: 34 IGS: 2.74

Project Exelon Texas COL Victori Location: B-2302UD UD-l1 Project No.: 6468071777

Boring No.: B-2302UD Tested By: BM

Sample No.: UD-l1 Test Date: 4/07/08

Test No.: 8576 Sample Type: Undisturbed

Description: Light Gray Mottled Light Yellowish Brown fat CLAY (CH)

Remarks: CONSOLIDATION TEST REPORT By ASTM 0 2435-04

Checked By: JW

Depth: 69,5-71.5'

Elevation: N/A

Cr= 0.025

Tue. 15-APR-2008 16:23:58
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CONSOLIDATION TEST DATA
SUMMARY REPORT
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0.5 -+---r---i--r--+-r--+-ri--r----i---r--r--r-i--t--+-t+----r--+----r--+---r--+-ri+_

100
VERTICAL STRESS, psf

Before Test After Test

Overburden Pressure: 7500 pSf Water Content, % 24.19 23.97

Preconsolidation Pressure: 1.27eT004 psf Dry Unit Weight. pcf 96.82 103.2

Compression Index: 0.189 Saturation. 7- 86.46 99.89

Diameter: 2.499 in IHeight: 0.9931 in Void Ratio 0.77 0.66

LL: 59 IPL: 25 IPI: 34 IGS: 2.74

Project: Exelon Texos COL Victori Location: B-2302UD UD-11 Project No.: 6468071777

Boring No.: B-2302UD Tested By: BM

Sample No.: UD-11 Test Dote: 4/07/08

Test No.: 8576 Sample Type: Undisturbed

Description: Light Gray Mottled Light Yellowish Brown Fat CLAY (CH)

Remarks: CONSOLIDATION TEST REPORT By ASTM D 2435-04

Checked By: JW ~

Depth: 69.5-71.5'

Elevation: N/A

Cr= 0.025

r",e, 15-APR-200B 16:23:46
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CONSOLIDATION TEST DATA
SUMMARY REPORT
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10-3 +----i---+-+--t--i-+-i+;-----t--r--+--i-t-++n-----j---+-+-+-i-+-i-i--1
100

VERTICAL STRESS, psf

Project: Exelon Texas COL Victori Location: B-2302UD UD-l1 Project No.: 6468071777

Boring No.: 8-2302UD Tested By: BM Checked By: JW

Sample No.: UD- 11 Test Dote: 4/07/08 Depth: 69.5-71.5'

Test No.: 8576 Sample Type: Undisturbed Elevation: N/A

Description: Light Gray Mottled Light Yellowish Brown Fat CLAY (CH)

Remarks: CONSOLIDATION TEST REPORT By ASTM D 2435-04 Cr= 0.025

Tue, 15-APR-200B 16:23:46
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CONSOLIDATION TEST DATA
SUMMARY REPORT
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100
VERTICAl.. ~ESS. psf

Project: Exelon Texas COL Victori Location: B-2304UD UD-7 Project No.: 64:68071777

Boring No.: B-2304UD Tested By: BM Checked By: HJ

Sample No.: UD-7 Test Dote: 2/27/08 Depth: 73.5-75.5'

Test No.: 8349 Sample Type: Undisturbed Elevation: N/A

Description: Mottled Brownish Yellow and Pale Yellow Elastic SILT (MH)

Remarks: CONSOLIDATION TEST REPORT By ASTM D 2435-04 Cr= 0.028

Mon. 14-APR-200B 13:52:11
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CONSOLIDATION TEST DATA
SUMMARY REPORT
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25 -+---___j~--ir___+__+__+_-T-i-Hr_--_+_-_+____i-;___;r_+_j_;_+_--___jr_~r___+__+__+_+_i_i_I_

100
VERTICAL STRESS, psf

Before Test After Test

Overburden Pressure: 7800 pst Water Content, % 29.83 28.40

Preconsolidation Pressure: 1.8e+004 pst Dry Unit Weight, pet 92.56 96.74

Compression Index: 0.226 Saturation, % 94.78 99.43

Diameter: 2.498 in IHeight: 0.9989 in Void Ratio 0.87 0.79

LL: 69 IPL: 34 IPI: 35 IGS: 2.78

Project: Exelon Texas COL Victori Location: B-2304UD UD-7 Project No.: 6468071777

Boring No.: B-2304UD Tested By: BM Checked By: HJ

Sample No.: UD-7 Test Dote: 2/27/08 Depth: 73.5-75.5'

Test No.: 8349 Sample Type: Undisturbed Elevation: N/A

Description: Mottled Brownish Yellow and Pale Yellow Elastic SILT (MH)

Remarks: CONSOLIDATION TEST REPORT By ASTM 0 2435-04 Cr= 0.028

Mon, 14-APR-2008 13:52:11
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CONSOLIDATION TEST DATA
SUMMARY REPORT
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Project: Exelon Texas COL Victori Location: B-2304UD UD-7 Project No.: 6468071777

Boring No.: B-2304UD Tested By: BM Checked By: HJ

Sample No.: UD-7 Test Dote: 2/27/08 Depth: 73.5-75.5'

Test No.: 8349 Sample Type: Undisturbed Elevation: N/A

Description: Mottled Brownish Yellow a~d Pole Yellow Elastic SILT (MH)

Remarks: CONSOLIDATION TEST REPORT By ASTM D 2435-04 Cr= 0.028

Mon. 14-APR-200B 13:52:27
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CONSOLIDATION TEST DATA
SUMMARY REPORT

1. 1 +----!---!'-+-+-H-!-!~--_+_-_+---'!_!_:-+.-+-.-l-.-+.+.---!-----'~+_-4-+_-l-!--I--t-
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0.6 +--__i~-j__-i--j--i-+-t_i_i---_;_-_+____+__ir_+_i__+_t_;_--_t-_;-_i__;_+_+_t~1__

100
VERTICAL STRESS, pst

Before Test After Test

Overburden Pressure: 7800 pst Woter Content, 7- 29.83 28.40

Preconsolidation Pressure: 1.8e+004 psf Dry Unit Weight, pct 92.56 96.74

Compression Index: 0.226 Saturation. 7- 94.78 99.43

Diameter: 2.498 in IHeight: 0.9989 in Void Ratio 0.87 0.79

LL: 69 IPL: 34 IPI: 35 IGS: 2.78

Project: Exelon Texas COL Victori Location: B-2304UD UD-7 Project No.: 6468071777

Boring No.: B-2304UD Tested By: BM Checked By: HJ

Sample No.: UD-7 Test Dote: 2/27/08 Depth: 73.5-75.5'

Test No.: 8349 Sample Type: Undisturbed Elevation: N/A

Description: Mottled Brownish Yellow and Pale Yellow Elastic SILT (MH)

Remarks: CONSOLIDATION TEST REPORT By ASTM 0 2435-04 Cr= 0.028

Mon. 14-APR-200B 13:52:28
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CONSOLIDATION TEST DATA
SUMMARY REPORT
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Project Exelon Texas COL Victori Location: B-2304UD UD-9 Project No.: 6468071777

Boring No.: B-2304UD Tested By: 8M. Checked 8y: HJ

Sample No.: UO-9 Test Date: 2/27/08 Depth: 98.5-101.0'

Test No.: 8350 Sample Type: Undisturbed Elevation: N/A

Description: Mottled Pale Yellow and Yellow Fat CLAY with Sand (CH)

Remarks: CONSOLIDATION TEST REPORT By ASTM D 2435-04 Cr= 0.027

Man, 14-APR-2008 13:54:01 lCAW't-'S-03
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CONSOLIDATION TEST DATA
SUMMARY REPORT
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VERTICAL STRESS, psf

Before Test After Test

. Overburden Pressure: 9400 psf Water Content, % 25.77 24.46

Preconsolidation Pressure: 1.77e+004 psf Dry Unit Weight. pc( 99.8 102.1

Compression Index: 0.196 Saturation, % 98.91 99.24

Diameter: 2.499 in Height: 1.001 in Void Retio 0.71 0.68.

LL: 62 IPL: 25 PI: 37 IGS: 2.74

Project: Exelon Texas COL Yictori Location: B-2304UD UD-9 Project No.: 6468071777

80ring No.: B-2304UD Tested 8y: 8M Checked 8y: HJ

Sample No.: UD-9 Test Date: 2/27/08 Depth: 98.5-101.0'

Test No.: 8350 Sample Type: Undisturbed Elevation: N/A

Description: Mottled Pale·Yeliow and Yellow Fat CLAY with Sand (CH)

Remarks: CONSOLlDAn01'l TEST REPORT By ASTM D 2435-04 Cr= 0.027

Mon, 14-APR-2008 13:54:01
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CONSOLIDATION TEST DATA
SUMMARY REPORT
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VERTICAL STRESS. psf

Project: Exelon Texas COL Victori Location: B-2304UD UD-9 Project No.: 6468071777

Boring No.: B-2304UD Tested By: BM Checked By: HJ

Somple No.: UD-9 Test Date: 2/27/08 Depth: 98.5-101.0'

Test No.: 8350 Somple Type: Undisturbed Elevation: N/A

Description: Mottled Pole Yellow and Yellow Fat CLAY with Sand (CH)

Remarks: CONSOLIDAnON TEST REPORT By ASTM D 2435-04 Cr= 0.027

Mon. 14-APR-2008 13:53:50
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CONSOLIDATION TEST DATA
SUMMARY REPORT
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VERTICAL STRESS, psf

Before Test After Test

Overburden Pressure: 9400 psf Water Content. 7- 25.77 24.46

Preconsolidation Pressure: 1.77e+004 psf Dry Unit Weight. pcf 99.8 102.1

Compression Index: 0.196 Saturation, 7- 98.91 99.24

Diameter: 2.499 in Height: 1.001 in Void Ratio 0.71 0.68

LL: 62 IPL: 25 PI: 37 IGS: 2.74

Project Exelon Texas COL Victori Location: B-2304UD UD-9 Project No.: 6468071777

Boring No.: B-2304UD Tested By: BM Checked By: HJ

Sample No.: UD-9 Test Dote: 2/27/08 Depth: 98.5-101.0'

Test No.: 8350 Sample Type: Undisturbed Elevotion: N/A .

Description: Mottled Pole Yellow and Yellow Fat CLAY with Sand (CH)

Remarks: CONSOLIDATION TEST REPORT By ASTM D 2435-04 Cr= 0.027

Mon. 14-APR-200B 13:53:50

Volume 3 Rev. 0·7/18/2008 Page 1534 of 2042 DCN# EXE808



CONSOLIDATION TEST DATA
SUMMARY REPORT
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VERTICAL STRESS, pst

Project: Exelon Texos COL Victori Locotion: 8-2319UD UD-2

Boring No.: B-2319UD Tested By: BM

'i Sample No.: UD-2 Test Date: 2/26/08

Test No.: 8352 Sample Type: Undisturbed

Description: Grayish Brown Clayey SAND (SC)

Remarks: CONSOLIDATION TEST REPORT By ASTM D 2435-04

Project No.: 6468071777

Checked By: HJ

Depth: 5.5-7.5'

Elevation: N/A

Cr= 0.003

Mon. 14-APR-2008 14:38:07
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CONSOLIDATION TEST DATA
SUMMARY REPORT
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VERTICAL STRESS, psf

Before Test After Test

Overburden Pressure: 800 psf Water Content, ,,; 13.69 12.70

Preconsolidation Pressure: 2.6e+004 pst Dry Unit Weight. pef 116.2 124.3

Compression Index: 0.11 Saturation, ,,; 80.16, 93.54

Diometer: 2.5 in IHeight: 1.003 in Void Ratio 0.47 0.37

LL: 37 IPL: 16 IPI: 21 IGS: 2.73

Project: Exelon Texas COL Victori Location: 8-:2319UD UD-2 Project No.: 6468071777

Boring No.: 8-231 gUO Tested By: BM

Somple No.: UD-2 Test Dote: 2/26/08

Test No.: 8352 Sample Type: Undisturbed

Description: Grayish Brown Clayey SAND (SC)

Remarks: CONSOLIDATION TEST REPORT By ASTM 0 2435-04

Checked 8y: HJ

Depth: 5.5-7.5'

Elevation: N/A

. Cr= 0.003

Mon. 14-APR-2008 14:38:07
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CONSOLIDATION TEST DATA
SUMMARY REPORT
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Project: Exelon Texas COL Victori Location: B-2319UD UD-2 Project No.: 6468071777

Boring No.: B-2319UD Tested By: 8M

Sample No.: UD-2 Test Date: 2/26/08

Test NO':,8352 Sample Type: Undisturbed

Description: Grayish Brown Clayey SAND (SC) .

Remarks: CONSOLIDATION TEST REPORT By ASTM 0 2435-04

Checked By: HJ

Depth: 5.5-7.5'

Elevation: N/A

Cr= 0.003

Mon,,14-APR-2008 14:38:18
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CONSOLIDATION TEST DATA
SUMMARY REPORT
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VERTICAl STRESS, psf

Before Test After Test

Overburden Pressure: 800 psf Water Content, 7- 13.69 12.70

Preconsolidation Pressure: 2.6e+004 psf Dry Unit Weight, pcf 116.2 124.3

Compression Index: 0.11 Saturation, 7- 80.16 93.54

Diameter: 2.5 in IHeight: 1.003 in Void Ratio 0.47 0.37

LL: 37 IPL: 16 IPI: 21 IGS: 2.73

Project: Exelon Texas COL Victori location: B-2319UD UD-2 Project No.: 6468071777

Boring No.: B-23J gUO Tested By: BM

Sample No.: UD-2 Test Date: 2/26/08

Test No.: 8352 Sample Type: Undisturbed

;~ Description: Grayish Brown Clayey SAND (SC)

Remarks: CONSOLIDATION TEST REPORT By ASTM 0 2435-04

Checked By: HJ

Depth: 5.5-7.5'

Elevation: N/A

Cr= 0.003

Mon, 14-APR-2008 14:38:18
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CONSOLIDATION TEST DATA
SUMMARY REPORT.
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VERTICAL STRESS, psf

Project: Exelon Texas COL Victari Location: B-2319UD UD-B Project No.: 6468071777

Boring No.: B-2319UD Tested By: BM

Sample No.: LJD-B Test Date: 2/27/08

Test No.: 8356 Sample Type: Undisturbed

Descripti.on: Light Gray Poorly Graded SAND with Silt (SP-SM)

Remarks: CONSOLIDATION TEST REPORT By ASTM 0 2435-04

Checked By: HJ

Depth: 75-77'

Elevation: N/A

Cr= 0.010

Mon. 14-APR-2008 13:56:04

Volume 3 Rev. 0 - 7/18/2008 Page 1539 of 2042 DCN# EXE808



CONSOLIDATION TEST DATA
SUMMARY REPORT
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VERTICAL STRESS, psf

Before Test After Test

Overburden Pressure: 7900 psf Water Content, 7- 25.28 23.84

Precansolidatian Pressure: 1.7ge+004 psf Dry Unit Weight. pcf 96.62 103.1

Compression Index: 0.05 Saturation, 7- 90.33 99.66

Diameter: 2.499 in IHeight: 0.9954 in Void Ratio 0.76 0.65

LL: NP IPL: NP IPI: NP IGS: 2.73

Project: Exelon Texas COL Victori Location: B-2319UD UD-8 Project No.: 6468071777

Boring No.: B-2319UD Tested By: 8M

Somple No.: UD-8 Test Date: 2/27/08

Test No.: 8356 Sample Type: Undisturbed

Description: Light Gray Poorly Graded SAND with Silt (SP-SM)

Remarks: CONSOLIDATION TEST REPORT By ASTM D 2435-04

Checked By: HJ

Depth: 75-77'

Elevation: N/A

Cr= 0.010

Mon, 14-APR-2008 13:56:05
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CONSOLIDATION TEST DATA
SUMMARY REPORT
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VERTICAL STRESS, psf

Project: Exelon Texas COL Victori Location: 8-231 gUO UD-8 Project No.: 6468071777

80ring No.: B-2319UD Tested By: BM

Sample No.: UD.:.8 Test Date: 2/27/08

Test No.: 8356 Sample Type: Undisturbed

Description: Light Gray Poorly Graded SAND with Silt (SP-SM)

Remarks: CONSOLIDATION TEST REPORT By ASTM 0 2435-04

Checked 8y: HJ

Depth: 75-77'

Elevation: N/A

Cr= 0.010

Mon, 14-APR-200a 13:55:54
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