
Specimen Calculations & Summary
tl.A1Il "J/1I.,0, B-1.-"\CI

File Name: 1-2319 UD4dV

DAssumed

oth (ft): 25.0 - 27.0

HYDRAULIC CONDUCTIVITY (PERMEABILITY) TEST:
Project Number: 0411-08-1686 Cell No.: 15

Task Number: NA Specific Gravity: 2.720 oMeasured;

Boring No.: B-2319UD Sample No.: UD4 @ecimen No.:~

Type Test: Permeability Vert. Specimen: X "Undisturbed"; Reconstituted;

Calculations Corr. for Salt (dissolved solids):~No or,DYes, with concentration = ppm

Inital Water Contents (WC), (Wo) over Saturation. (So), in (0/0): Calculated Mass of Dry Soil (g)

Top, W01 Botttom, WO,2 Sides, W03 Avg., Woava Selct., Wo•• Back Cal.. Wo,be Initial Selected WC, Wo (%) 20.38

W 20.72 20.64 20.68 20.38 20.38. Initial, Md,o 492.63

So 95.3 95.1 95.2 94.4 94.4 Final, Md.al 492.63

Measured final mass of moist soil. Mt at (g) 604.45 Selected, Md 492.63
Final mass of moist soil corrected for excess dry soil, Mtate (g) 604.45

Consolidation Data Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7

Changes in Height (mm) and At Initial During 1st Consol. Column 2or3 Column 4to Column 5to Column 6 to
Volume (cm3

) Within Given Seating Back- Increment to 1st Test 2nd Test 3rd Test 4th Test

Consolidation Stages/Columns Stress Pressuring (1) Stage (1) Stage StaQe Stage

Sign Convention: (+) Deformation in compression or Flow out of spec.; (-) Deformation in extension (swell) or Flow into spec.

Change in Height, 6He.n 0.06 -1.58 1.02 NA NA NA

Sum of changes in (+ out) 0.80 10.15 NA NA NA
burette readings, 6br,n (- in) -21.54 NA NA NA NA NA 2

Theoretical6Vetn = (3Vax6HeJHo) 0.75 -19.84 12.81 NA NA NA
Vol. Factor, Fv = 6br,n/6Vtn 1.00 0.75 0.79 NA NA NA

Corrected 6Vct,n = Fvx 6VI,n 0.75 -14.88 NA NA NA NA NA 3

Selected 6Vcn 0.75 -14.88 10.15 NA NA NA

Summary For Test Stages Vol. Factor used to cal. 6VHC,n

Test Stage: 1st = 1 2nd = 2 3rd = 3 4th = 4 in perm. stage(2)= NA

Cell Pressure. acn (psi) 100.00 NA NA NA Number of
Back Pressure, Ub,n (psi) 80.00 NA NA NA Test Stages = 1

Axial Force Reading, Prn (Ibt) NA NA NA NA Ht. change during permation

Eff. Consol. Stress (de or a've) (4), (kst) 2.88 NA NA NA & removal of cell pressure. (5)

te, ON or in X days I hrs 5,00 NA NA NA 6Htd (mm) = -0.04

At Final Test Stress/Stage - Summary of Calculation of 6Vc (em") by Different Procedures

By Selected Volumes IBy Saturation = 100 % By Change in Mass (6) For Diff. in Meas. Vol. (Va-Va!), For Selected 6Ve, required

6ve=1 -3.98 I 6Ve= -5.50 6ve=1 10.08 & corr. for 6Htd 6Ve= -11.10 Gs for Se = 100 %: 2.743

At Final Test Stress/Stage - Consolidation Conclusions

6Hc,f (mm) = -0.50 6V (cm3) = -4.74 Back Cal. Gs for S=1 00% = 2.731 Normalized Ht. Ch. (%) = 0.87c,f

€ac.e (%) = -0.73 Eve,{%) = -1.65 Diff. in: Vol. Ch. (%) = 2.11

Summary of Specimen Physical Properties

Specific Gravity: Water Unit Weight Void Volumetric Skempton
Gs = 2.720 Measured Height Volume Area Content Total Dry Saturation Ratio Water Porosity B para-

Condition: (mm) (cm' (cm2
) (%) (pct) (pet) (%) e Content n meier %(7)

Initial: 68.80 287.96 41.85 20.4 128.56 106.80 94.4 0.587 0.3493 0.370 100.0

After to 1st a'c 69.30 292.70 42.24 22.7 128.92 105.07 100.7 0.613 0.3827 0.380

Consol.: to 2nd d c NA

to 3rd a'e "
to 4th a'e "

Notes: (1) If the consol. stress in the 1st consol. increment & 1st test stage are equal, log the data in Column 4.

(2) The ht. changes occuring within each permeation stage (1 - 4) are recorded in these rows (after Column 3).

(3) The volume changes occuring within each permeation stage (1 - 4) are calculated/recorded in these rows (after Column 3).

(4) Stresses are not corr. for membrane. (5) Log as a negative number if change in height is upward.

(6) - Mt,o-(Mtat,e+6Vin,cclumn1d (7) Initial value is after back pressuring

NA - Not Applicable ON - Over Night; WC - Water Content Remarks: _

Calculated By: RC,jr Reviewed By: HP ~

50V.okiJ~UW)0 - 7/18/2008 B-2319_~\fI.~ ~t1~ 6/20/2008 FUGROC~~~ INC.
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HYDRAULIC CONDUCTIVITY (PERMEABILITY) TEST: ASTM D 5084-03, METHOD F:
Using Flexible Wall Permeameter and Mercury Constant Volume - Falling Head HydraUlic System

0411-08-1686 Test Type: Permeability Vert. Cell No.: 15 Boring/Exploration No.:

NA Test Stage: 1 of 1 Test Station No.: 2 Sample No.:
---'-""'-'--

Exelon (Victoria) Test No.:~ Hyd. App. No. (Permometer): 3 PenetrationlDepth (ft):

Test Series No.:~ File Name: ~319 UD4dV Composite Sample No.:---Factor, (lbfNIV): NA Excit. Volt, V: NA Ch. No.: NA Ht. Reading before Perm. (mm):

Factor, (mmNIV): Excit Volt V' Ch No' Ht Reading at a - 0 (mm)'

Project Number:

Task Number:

Project Name:

Axial Load Cell No.:
--...:~--

Vert. DiallDT No.: , .. c-
Permeation & Specimen Information Hydraulic System Constants Mercury Head Settings (0 5084)

Permeant:1 Tap Water; Other Mercury U-Tube Manometer Max. Pennometer Min. Cell
Direction of Flow: Up; C~wn Area headwater tube, aln (em2): 0.7671 Estimated kl Gradient AHg Setting PressureI--

Perm. orie~~on: J$. Vertical;
I--

Horizontal

n Area tailwater tube, aoul (em2): 0.03142 (cm/see) (10 = h/Lto) (em) (psi)
Specimen: X "Undisturbed;" Reconstituted; AHgeq at equilibrium (em): 0.4 1.0E-4 to 1.0E-5 <5 2.4 81.0

Back Stage Height, LI n (mm) Area, Aln (cm2
) Fluid Density Canst. (15-25°C): 12.57 1.0E-5 to 1.0E-6 ~10 5.1 82.0

Pressure, Ub (psi) Preliminary: 69.302 42.10 Remarks: Stop Watch ID # SW-006 1.0E-6 to 1.0E-7 ~O 10.7 83.9
= 80.0 Final: 69.302 42.24 <1.0E-7 or <3.0E-2 (m/yr) <30 16.2 85.9
Prelim. change in height during consol., ~Hc.o (mm) = -0.5 For Special Gradient, io

Axial Pressure ~ Dial Mercury Head Total Initial Hyd. HydraUlic Conductivity, k Minimum
Read- Date Time Force

I--
DT Readings (2) Head Loss Gradient, i Preliminary, k Final, koooc Allowable

irial ings y= 2006 (1) Temp. At ==i (volt) Cell, crc Back, Ub Reading Tail, tw, Head, hw, (em of ~!!lli~~~~') --_. {'!'!¥!>•••• __ .JT./Y!L.__ tw,--
No. Sy (m/d) hr:min ·C (min) (psi) (psi) (mm) (em) (3&4) (em) water) Final (em/s) (emls) (em)

rC,jr 4/8 8:22 21.6 26.0 NA 100.0 80.0 2.740 16.50 0.7 203.3 29.3 2.61E-03 2.51E-03 12.62.... _... __ ....... - --_ .............. -- .._-----_ ..........
1 rC,ir 4/8 21.6 NA 100.0 80.0 2.730 16.00 XXXXX 196.7 29.3 8.29E-09 7.95E-09

rc,jr 4/8 8:48 21.6 50.0 NA 100.0 80.0 2.730 16.50 0.7 203.3 29.3 1.36E-03 1.30E-03 12.62-_ ..... -_ ...... ..................... _-- .......... _.._-.-_.
2 rC,ir 4/8 21.6 NA 100.0 80.0 2.730 16.00 XXXXX 196.7 29.3 4.31E-09 4. 14E-09

rc,jr 4/8 9:39 21.6 60.0 NA 100.0 80.0 2.730 16.50 0.7 203.3 29.3 1.13E-03 1.09E-03 12.62....... __ ... .-- .... _._ ... _--- .. _... _..... __ .. -.... _ ..
* 3 rc,jr 4/8 21.6 NA 100.0 80.0 2.730 16.00 XXXXX 196.7 29.3 3.59E-09 3.45E-09

rC,jr 4/8 10:48 21.6 62.0 NA 100.0 80.0 2.730 16.50 0.7 203.3 29.3 1.10E-03 1.05E-03 12.62--_ .. _---_. _.. -_ .. __ ...._--. -----_ ...... _----
* 4 rc,jr 4/8 21.6 NA 100.0 80.0 2.720 16.00 XXXXX 196.7 29.3 3.48E-09 3.33E-09

rc,jr 4/8 11:51 21.6 63.5 NA 100.0 80.0 2.720 16.50 0.7 203.3 29.3 1.07E-03 1.03E-03 12.62..... _- ......... -.. ..... -_ .... _---- .................... -
* 5 rc,jr 4/8 21.6 NA 100.0 80.0 2.720 16.00 XXXXX 196.7 29.3 3.39E-09 3.26E-09

(*) Indicates trials used for calculations of: Average k20•C, Max. Dev. from mean, and Average (i.). Average k2o•e : 3.35E.Q9 em/s

(1) If a stopwatch is used to obtain ~t, only record the initial time reading. Max. Dev. from Mean: 3.0%

(2) Read both mercury levels at top of meniscus. Avg. Initial Gradient (10) : 29.3

(3) The tailwater column is the column of mercury which is higher than the other (headwater) column. IntrInsic (Absolute) Permeability, K: 3.43E-14 em"2
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(4) To meet the reading accuracy requirement of 5%, the drop in the tail water reading has to be > 1 em. For CMT testing with k < about 5)(10.8 em/sec, that requirement can be reduced by about ~.

Prelim. Calc. By: RC,jr Final Calc. By: RC,jr Reviewed By: HP If'

501.2 (12/01/07) 8-2319_UD4dV.xls, TesCHg 6/20/2008 FUGRO CONSULTANTS, INC



IIMACTEC

HYDRAULIC CONDUCTIVITY

Project No. 6468-07-1777 Tested By HJ

Project Name Exelon Texas COL (Victoria) Test Date 4/8/2008

Boring No. B-2319UD Reviewed By JW oW
Sample No. UD-5 Review Date r/?(oi'
Sample Depth 35-37 Ft. Lab No. 8354

Sample DeseriptionBrownish Yellow Sandy SILT (ML) Visual

ASTMD5084 - Method F (CVFH)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 18.8

Wet Unit Weight, pef: 126.1

Dry Unit Weight, pcf: 106.2

Compaction, %: N/A

Hydraulic Conductivity, em/sec. @20 °C 1.1E-06

Remarks: B Value = 0.96

~w s/1Io~

Volume·3 Rev. 0- 7/18/2008 .. --I2age ~03 of 2042 DCN# EXE808



IIMACTEC

waterPermeant used
---'-""-'-

Chamber Pressure, psi 54"...;....;.---
Back Pressure, psi 24..::...:.._--
Confining Pressure, psi ..=3..::.0 _
Initial Burett Reading 24----Final Burell Reading 5.1----
Volume Change, cc 18.9

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

Consolidation

NIM - not measured due to the nature ofsample

PERMEABILITY TEST
(ASTM D5084 - 03) (Method F, Constant Volume Falling Head)

Project Number6468-07-1777 Tested By HJ
-:-:-::-=-:------

Project Name Exelon Texas COL (Victoria) Test Date 04/08/08
Boring No. B-2319UD Reviewed By-JW--""=""'?}~W---""'--
Sample No. UD-5 Review Date ;S-Ws y
Sample Depth 35-37 Ft. Lab NO.-=8-:-35.,-,-4::-:-----:- _
Sample Description Brownish Yellow Sandy SILT (ML) Visual

Initial Sample Data Final Sample Data
Length, in Diameter, in Pan No. T-3

Location 1 4.113 Location 1 2.879 Wet Soil+Pan, grams 944.58
Location 2 4.119 Location 2 2.881 Dry Soil + Pan, grams 799.14
Location3 4.115 Location 3 2.885 Pan Weight, grams 51.18
Average 4.116 Average 2.882 Moisture Content, % 19.4

Volume, in] 26.84 Wet Soil + Tare, grams 888.48 Dry Unit Weight, pcf 110.9
SGMeasured 2.72 Tare Weight, grams 0.00 Saturation. % 99.8

Soil Sample Wt., g 888.48 Dry Soil +Tare. grl;lms 747.96 Diameter, in. NIM
DryUW, pef 106.2 Moisture Content, % 18.8 Length, in. NIM
Saturation, % 85.3 Volume, in' NIM

Elapsed Time z" za zb ~zp Temp Inlial I Final k k

(sec) (em) (em) (em) (em) (OC) Hydraulic Hydraulic em/sec em/sec
Gradient Gradient at20°C

120 1.70 9.80 8.10 1.70 24.6 9.7 7.6 1.23E-06 1.1OE-06
240 1.70 9.80 6.90 2.90 24.6 9.7 6.1 1.16E-06 I.04E-06

360 1.70 9.80 5.90 3.90 24.6 9.7 4.9 1.15E-06 1.03E-06

480 1.70 9.80 5.10 4.70 24.6 9.7 3.9 1.15E-06 l.03E-06
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INa. ofTrials Sample Max. Density Compaction Sample

Type (pet) % Orientation

4 UD N/A N/A Vertical

Avg. k at 20°Co
()
z
~

mx
m
enoen a" =

A=

L=

S=UA=

0.76712 cm2

42.08 cm2

10.45 em

0.24844 IIcm

a,=
M,=

"M2=

C =M,S/(GH.-I)=

0.031416 em2

0.03018

1.04095

0.0005965 for 15° to 25°

Remarks:

1.lE-06 emlsec

B Value =0.96



lIMACTEC

HYDRAULIC CONDUCTIVITY

Project No. 6468-07-1777 Tested By HJ

Project Name Exelon Texas COL (Victoria) Test Date 4/8/2008_ "\

Boring No. B-2319UD Reviewed By JW "2fW
Sample No. "00-6 Review Date S-/)I D?
Sample" Depth 55-57Ft (Top) Lab No. 8355

Sample DescriptionLight Yellowish Brown Sandy SILT (ML) Visual

ASTMD5084 - Meth.od F (CVFH)

Sample Type: UD

" Sample Orientation: Vertical

Initial Water Content, %: 30.7

Wet Unit Weight, pcf: 120.1

Dry Unit Weight, pct: 91.9

Compaction, %: N/A

Hydraulic Conductivity, em/sec. @20 °C 1.5E-06

Remarks: B Value =0.96

Volume 3 Rev. 0 - 7/18/2008 Page 1805 of 20~2 DCN# EXE808



water

Chamber Pressure, psi: ..:.7.::...9 _

Back Pressure, psi ,::.34.:.-__

Confining Pressure, psi _4;.:.5 _

Initial Burett Reading -=2~4.:.::..6__
Final Burelt Reading 0.3----
Volume Change, cc .::24~.3:::......__

Consolidation

llMACTEC

NIM - not measured due to the nature ofsample

PERMEABILITY TEST
(ASTM D5084 - 03) (Method F, Constant Volume Falling Head)

Project Number6468-07-1777 .Tested By_H_J_.,--- _
Project Name Exelon Texas COL (Victoria) Test Date 04/08/08

-':""--:"':""-:-=,.---

Boring No. B-2319UD ReviewedByJW ~W

Sample No. UD-6 Review Date .cr I=:z( (:) f
Sample Depth 55-57 Ft. (Top) Lab No. 8355'
Sample Description Light Yellowish Brown Sandy SILT (ML) Visual

Initial Sample Data Final Sample Data
Length, in Diameter, in ·PanNo. T-19

Location I 4.130 Location 1 2.846 Wet Soi!+Pan, grams 857.47
Location 2 4.140 Location 2 2.841 Dry Soil + Pan, grams 685.07
Location3 4.135 Location 3 2.852 Pan Weight, grams 50.4
Average 4.135 Average 2.846 Moisture Content, % 27.2

Volume,in3 26.31 Wet Soil + Tare, grams 829.38 Dry Unit Weight, pcf 97.4
SGMeasured 2.71 Tare Weight, grams 0.00 Saturation, % 99.9

Soil Sample Wt., g 829.38 Dry Soil +Tare, grams 634.67 Diameter, in. NIM
DryUW,pcf 91.9 Moisture Content, % 30.7 Length, in. NIM
Saturation, % 99.0 Volume,in3 NIM

Elapsed Time z" za zb Azp Temp Intial . I Final k k
(sec) (em) (cm) (em) (em) (DC) Hydraulic .Hydraulic em/sec em/sec

Gradient Gradient at 20 DC

60 1.70 7.00 6.20 0.80 24.4 6.3 5.3 L.75E-06 l.58E-06

120 1.70 7.00 5.60 lAO 24.4 6.3 4.6 1.65E-06 1.48E-06

180 1.70 7.00' 5.00 2.00 24.4 6.3 3.9 1.70E·06 1.53E-06

240 1.70 7.00 4.60 2.40 24.4 6.3 3.4 1.63E·06 IA7E-06

300 1.70 7.00 4.20 2.80 24.4 6.3 2.9 1.63E-06. 1.47E-06
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lNo. ofTrials Sample Max. Density Compaction Sample

Type (pef) % Orientation
5 un N/A N1A Vertical

o
()

~
mx
m
00o
00 a" =

A=
L=

S=UA=

0.16712 cm2

41.05 cm2

10.50 em

025585 lIem

lip-

M,=
M2=

C:d. M1S/(GHg-l)=

0,031416 em2

0.03018

1.04095

0.0006143 for 150 to 250

Avg. k at 20°C

Remarks:

1.5E-06 cmlsec

B Value =0.96



lIMACTEC

HYDRAULIC CONDUCTIVITY

Project No. 6468-07-1777 . Tested By HJ .

Project ~ame Exelon Texas COL (Victoria) Test Date 4/21/2008

Boring No. B-2319UD Reviewed By Zf.t..J
Sample No. UD-I0 Review Date )" I Cf IcJf?'
Sample Depth 95-97 Ft (Bottom) Lab No. 8357

Sample DescriptionMottled Light Gray and Brownish YeUow Poorly Graded SAND (SP) Visual

ASTMD5084-03 - (Method C Falling Head Rising Tail)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 11.2

Wet Unit Weight, pet: 114.8

Dry Unit Weight, pcf: 103.2

Compaction, %: N/A

Hydraulic Conductivity, cm/sec. @20 °C 7.7E-04

Remarks: B Value = 0.95

\(.Aw 51'1108

Volume 3 Rev. 0 - 7/18/2008 Page 1807 of 2042 DCN# EXE808



.I/MACTEC

Consolidation
Chamber Pressure, psi 95

-'-----
Back Pressure, psi 30..:....;c _

Confining Pressure, psi .c;6~5 _

Initial Burette Reading ~2=.3.:.:.5 _

Finial Burette Reading 18.8----
Volume Change, cc 4.7....:.:..:_--

WaterPermeant used

NIM - not measured due to the nature of.sample.

PERMEABILITY TEST
(ASTM D5084 - 03) (Method C, Increasing Tailwater Level)

Proj~ctNumber 6468-07-1777 Tested By_H=J _
Project Name Exelon Texas COL (Victoria) Test Date 04/21108

-.:.:....:..::::...:....:""..-------
Boring No. B-2319UD R~viewedBy .:f'lO-=--o
Sample No. UD-I0 Review Date 5/ t!f l~'lf
Sample Depth 95-97 Ft (Bottom) Lab No. 8357' .---:--------
Sample Description Mottled Light Gray and Brownish Yellow Poorly Graded SAND (SP) Visual

Initial Sample Data Final Sample Data
Length, in Diameter, in Pan No. Be-2

Location 1 4.500 Location 1 2.865 Wet Soil+Pan, g 1047.58

Location 2 4.495 Location 2 2.860 Dry Soil + Pan, g 866.83

Location3 4.505 Location 3 2.864 Pan Weight, g 82.15

Average 4.500 Average 2.863 . Moisture Content, % 23.0

Volume,inJ 28.97 Wet Soil + Tare, g 872.90 Dry Unit Weight, pcf 104.2

SGMeasured 2.72 Tare Weight, g 0.00 Saturation, % 99.7

Soil Sample Wt., g 872.9 Dry Soil + Tare, g 784.68 Diameter, in. . '. NIM

DryUW,pcf 103.2 Moisture Content, % 11.2 Length, in. NIM

Saturation, % 47.4 I Volume, in] NIM
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Time H. HI Hb H2 Temp Initial Hydraulic Final Hydraulic k k

(sec) (em) (em) (em) (em) (0C) Gradient Gradient em/sec cm/see

at 20 °C

60 5.0 20.6 7.5 18.2 25.0 1.4 0.9 8.65E-04 7.69E-04

120 5.0 20.6 9.1 16.3 25.0 1.4 0.6 8.87E-04 7.88E·04

180 5.0 20.6 10.2 15.4 25.0 1.4 0.5 8.40E-04 7.47E-04

60 3.8 20.8 6.6 18.1 25.0 1.5 1.0 8.96E-04 7.97E-04

180 3.8 20.8 9.6 15.2 25.0 1.5 0.5 8.49E-04 7.55E-04
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1N0. ofTrial Sample Max. Density Compaction Sample

Type (pet) % Orientation

5 'UD N/A N/A Vertical

Avg. k at 20 DC 7.71E-04 em/sec

a = area ofburette in em'

L =length ofsample in em

A = area ofsample in em'

Ha = initial inlet head in em

HJ = initial outlet head in em

t = time in seconds

Hb = final inlet head in em

H2 =final outlet head in em

a=
A=
L=

1.00 cm2

41.53 cm2

11.43 ~m

Remarks: B Value = 0.95



HYDRAULIC CONDUCTIVITY (PERMEABILITY) TEST: Specimen Setup I Take Down
ASTM D 5084-03

Project Number: 0411-08-1686 Test Type: Permeability Vert. Cell No.: 9 File Name: 8-2321 UD3dV

Project Name: Exelon (Victoria) Test Stress(es), (}"e or u'v,c = 10 , NA , NA & NA psi (1)

Task No.: NA Perm. Orientation:@Vert:; DHOriz. Gs= 2.710 ~ Meas.; DAssumed

Test No.: NA Test Series No.: NA ~aulic~em Used: Hg (CV-FH) ~ FH (Open System)

Part of Hyd. ConductivitySeries:0No.; ~ifyeswithUVert.;UHoriz.; Remolded

Assig Remarks'

WTube UField Extruded - Liner I Remolded Tamping WConstant Effort: BlowsfTamps per Layer =

Boring No.: B-2321 _ Reconstituted
I--

Impact/Rammer Rammer Wgt.(lbf)= No. Layers =

Sample No.: UD3 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) =
I--

:JUndercompaction: Uni (%) =Depth (ft): 10.0-11.7 Specimen No.: D
I--

Kneading __Dia. (in,) =

11Spec. Selection by X-ray; nGeomarine Sample Ref. Effort= % Comp. = ± Opt. =

Type X Isotropic Kostress path Rings Piston: X IYes ; INo Attached to top cap
I-- I-- -

Piston diameter:1 1/2"; I 1/4"; IX h/8";Consolidation: Anisotropic 450 stress path I
Water Initial - Trimming Location Final0Nav SOIL MASSES: Initial Final

Content (WC); Top (Wo.,) Bottom (Wo,2) Sides(Wd (see below) Moist + Tare (etc.)(g): 623.92 633.95

Container No 814 833 4120 Tare (etc.) (g): 0.00 0.00

Mass Moist Soil + Cont. (g) 87.85 126.56 148.68 Spec. Moist Mass (1:1): 623.92 633.95

Mass Dry Soil + Cont. (g) 80.08 113.03 130.26 EXCESS DRY SOIL (soil stuck to stones, filter paper, membrane, etc.)

Mass Container (g) 31.92 31.51 30.12 Container No:
Water Content, Wo,n (%) 16.13 16.60 18.39 Mass Dry Soil + Container (g):

Avg. Initial WC, Wo,avg (%) 16.37 Final (Wav; X Slice; I Whole Spec. Mass Container (g):

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

Specimen Dimensions Estimated Initial Unit Weight:

Height (mm) Diameter (mm) Total, 'Yt.o (lbIft3) = 130.17 Dry, 'Yd,o (lbIft3 )= 111.87

Initial (Ho) Final (Hav Initial (Do) Final (Dat)

GB 70.000 70.000 T 73.00 73.10 Membrane I Filter Paper I Platens

1 1.47 1.32 M 73.00 73.00 Membrane (mm) Top Bottom

2 1.79 1.26 B 73.00 73.00 Thickness: IxISingle 0.67 0.75

3 1,38 1.32 T' X Double 0.68 0.77

4 1.39 1.16 M' Circumference (Crm) 216.00 216.00

5 1.42 1.49 B' Summary: Thickness Diameter

Avg. 71.49 71.31 Avg 73.00 73.03 nNominal Value Average: 0.36 68.75

Measuring Devices: Ac (cm2
) = 41.85 Filter Paper: Top + Bottom: ~Yes; UNo-

Vo (cm~ =Pi Tape: X Dia. 299.21 Whatman No. 54:M~es ;-
Aal (cm2)=caliPers~ ~-~l; Dia. 41.89 Other:-

Vat (cm3
) =Dial Comparator: X HI.; Dia. 298.73 Mass top cap, Mtc (g) = ; +454 = Ibf

NA - Not Applicable; UK - Unknown; GB - Gage Block Mass (cap, dial, piston, etc.) ) = NA NA Ibf

Note: (1) Each Test Stress is identified as a Test Stage on other data sheets,

Final Specimen Description (USCS group name &symbol, color, layering, max. part. size, slickensided, fissured, blocky, honeycombed, etc.):

Mottled Very Pale Brown and Brownish Yellow Fat CLAY (CH)

DPhoto taken (internal sliced surface & outside surface)

Other Remarks--------------------------------------
RC,jr

4/9/2008

Take Down By:
-......;.,;~~-

Date:

Setup By: RC,jr

Date: 3/27/2008

Reviewed By: HP '"

Trimmed I Reconstituted By: _......;.,;R~C..:L,j;...r _

Date: 3/27/2008

RC,jr Calculated By: _.....;R",;,;C;;.lj,j"-r_. Prelim. Calc. By:

5~~iriJ~4W)O· 7/18/2008

KAW7/I"roca
FUGRO C§M~UIIe:~li§, INC.



oMeasured;

o

Specimen Calculations & Summary
"-Aw7/''''O& ~·Z.~"2.1

File Name: 1-2321 UD3dV

DAssumed =

Depth (ft)· 100- 11 7

HYDRAULIC CONDUCTIVITY (PERMEABILITY) TEST:
Project Number: 0411-08-1686 Cell No.: 9

Task Number: NA Specific Gravity: 2.710

Boring No . 8-2321 Sample No' UD3 Specimen No'.. .. ..
Type Test: Permeability Vert. Specimen:0"Undisturbed~stituted; D
Calculations Corr. for Salt (dissolved solids):l2sJNo or,DYes, with concentration = ppm

Inital Water Contents (WC), (Wo) over Saturation, (So), in (%): Calculated Mass of Dry Soil (g)

Top, W o.1 Botttom, Wo,2 Sides, W 03 Avg., Woayo Selct., Wo,s Back Cal., wo.be Initial Selected WC, wo (%) 16.37

W 16.13 16.60 16.37 16.37 16.52 Initial, Md,o 536.15

So 86.3 87.7 87.0 87.0 87.5 Final, Md.at 535.46

Measured final mass of moist soil, Mlat (g) 633.95 Selected, Md 535.80

Final mass of moist soil corrected for excess dry soil, Mtale (g) 633.95

Consolidation Data Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7

Changes in Height (mm) and At Initial During 1st Consol. Column 2 or 3 Column 4to Column 5to Column 6to

Volume (cm1 Within Given Seating Back- Increment to 1st Test 2nd Test 3rd Test 4th Test

Consolidation Staoes/Columns Stress PressurinQ (1 ) StaQe (1) Stage Stage Stage

Sign Convention: (+) Deformation in compression or Flow out of spec.; (-) Deformation in extension (swell) or Flow into spec.

Change in Height, ~He.n 0.19 -0.17 0.33 NA NA NA

Sum of changes in (+ out) 1.50 3.72 NA NA NA

burette readings, ~br.n (- in) -14.06 NA NA NA NA NA 2

Theoretical ~Vcl,n = (3Vox~He,n/Ho) 2.39 -2.13 4.14 NA NA NA

Vol. Factor, Fy = ~br.n/ ~Vln 0.50 0.50 0.90 NA NA NA

Corrected tNcln = Fyx ~Vt.n 1.19 -1.07 NA NA NA NA NA 3

Selected ~Vc.n 1.19 -1.07 3.72 NA NA NA

Summary For Test Stages Vol. Factor used to cal. ~VHC.n

Test Stage: 1st = 1 2nd = 2 3rd = 3 4th =4 in perm. stage(2)= Consol.Val.

Cell Pressure, cren (psi) 90.00 NA NA NA Number of

Back Pressure, Ub,n (psi) 80.00 NA NA NA Test Stages = 1

Axial Force Reading, Pr.n (Ibf) NA NA NA NA Ht. change during permation

Eff. Consol. Stress (cr'e or cr'y J (4), (ksf) 1.44 NA NA NA &removal of cell pressure, (5)

te, ON or in X days I hrs 5.00 NA NA NA ~Htd(mm)= -0.04

At Final Test Stress/Stage - Summary of Calculation of ~Vc (cm~) by Different Procedures

By Selected Volumes By Saturation = 100 % By Change in Mass (6) For Diff. in Meas. Vol. 01o·Vau, For Selected ~Ve' required

~ve=1 3.85 ~Ve= 2.82 ~ve=1 4.00 1& corr. for ~Htd ~Ve= 0.18 Gs for Se = 100 %: 2.724

At Final Test Stress/Stage - Consolidation Conclusions

~Hc.f (mm) = 0.35 ~V (cm3
) = 3.33 Back Cal. Gs for S=100% = 2.717 Normalized Ht. Ch. (%) = 0.18c,f

Eae.e (%) = 0.49 EYe.f (%) = 1.11 Diff. in: Vol. Ch. (%) = 0.95

Summary of Specimen Physical Properties

Specific Gravity: Water Unit Weight Void Volumetric Skempton
Gs = 2.710 Moosurwd Height Volume Area Content Total Dry Saturation Ratio Water Porosity B para-

Condition: (mm) (cm1 (cm2
) (%) (pct) (pct) (%) e Content n meter %(7)

Initial: 71.49 299.21 41.85 16.4 130.17 111.79 87.3 0.511 0.2950 0.338 99.0

After to 1st cr'e 71.14 295.88 41.59 18.3 133.76 113.05 100.5 0.494 0.3323 0.331

Consol.: to 2nd cr'e NA

to 3rd de "
to 4th cr'e "

Notes: (1) If the consol. stress in the 1st consol. increment & 1st test stage are equal, log the data in Column 4.

(2) The ht. changes occuring within each permeation stage (1 - 4) are recorded in these rows (after Column 3).
(3) The volume changes occuring within each permeation stage (1 ·4) are calculated/recorded in these rows (after Column 3).

(4) Stresses are not corr. for membrane. (5) Log as a negative number if change in height is upward.

(6) - Mlo-(Mtat,e+~Vjn.column1&V (7) Initial value is after back pressuring

NA - Not Applicable ON - Over Night; WC - Water Content Remarks: _

Calculated By: RC,jr Reviewed By: HP ..,

50'4'db~)0 - 7/18/2008 B-232U~90\1.81Jo~ 6/20/2008 FUGROCa~lW~r INC.
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2.170

221

B-2321

UD3

10.0-11.7

Project No.:

Task Number:

Project Name:

HYDRAULIC CONDUCTIVITY (PERMEABILITY) TEST: ASTM D 5084-03, METHOD C (Falling Head/Rising Tail Method):
Flexible Wall Permeameter Using Water/"Fluid" Open Faling Head Hydraulic System - First Sheet

0411-08-1686 TestType: Permeability Vert. Cell No.: 9 Boring/Exploration No.:------'--NA Test Stage: 1 of 1 Test Station No.: 1 Sample No.:
-.........;.~--

Exelon (Victoria) Test No.: NA File Name: B-2321 UD3dV Penetration/Depth (ft):

Test Series No.: NA Test Sheet: 1 of Composite Sample No.:----Material Description: Mottled Very Pale Brown and Brownish Yellow Fat CLAY (CH) Specimen No.:
----

Axial Load Cell No.: NA Factor, (lbfNN): NA Excit. Volt, V: NA Ch. No.: NA Ht. Reading before Perm. (mm):

Vert. DiallDT No.: Factor, (mmNN): Excit. Volt, V: Ch No' Ht Reading at u =0 (mm)'.. c

Permeation & Specimen Information Test Station Constants/App. Imfo. Pressure Head Settings (05084)
Permeant: X Tap Water; IOther Area headwater tube, ain (em'} 0.1969 Max. Initial Max. Press. Min. Cell

Direction of Flow:~ Up; C Down Area tailwater tube, Bout (cm2): 0.1969 Estimated kl Gradient, io Head Setting Pressure
Perm. Orientation: X Vertical; RiHOriZontal Permeant/Fluid Density, Accum. NA (em/see) (io = h/Le,p) (psi) (psi)
Specimen:rxl"Undlsturded;" Reconstituted; fJ at 22°C, Pfn (g/cm1; System 0.9978 1.0E-4 to 1.0E-5 :55 80.15 80.6
Required Units: Calc. Stage; Height, L1n (mm) Area, At.n (cm2

) Elev. Head~~IVol. (1) WElev. 1.0E-5 to 1.0E-6 :510 80.65 81.1
~cm/s Preliminary: 71.140 41.69 If by Vol.: X Case 2 I Case 3 1.0E-6 to 1.0E-7 :520 81.66 82.2

m/vr Final: 71.140 41.59 ' tJ Differential Pressure Head System <1.0E-? or <3.0E-2 (m/yr) :530 82.67 83.4
Prelim. change in height during consol., AHc.p (mm) = 0.35 Differential Manometer (em Hg): For Special Gradtient, i

Applied back pressure, Ub (psi) = 80.0 DU-tube; OVert. Column Remarks: Stop Watch # SW-012
Bladder Intefaee: H, & Hb in em, with H, = NA Hb = NA lXlPressure Trans.lGage (psi): nDifferential

Axial Pressure Head Readings Flow Total Initial Hyd. Hyd. Conductivity, k

Read- Date Force Dial Pressure (2) Fluid (3) Ratio; Head Loss Gradient, i __ ~.~11!,]~'!l!r.Y..'_ ~t••
Trial lngs y= 2008 Time Temp. At ~ (volt) Cell, a c Back, Ub Reading DifferentiaI Head, hWr Tail, twr outflow (em of ~!~~i~~!!~ry Final, k200C--
No. Sy (mId) hr:min °c (min) ~si) (psi) (mm) or Head Tail emA3 emA3 to inflow water) Final em/s

.' RC,jr 4/8 11:33 21.6 6.3 NA 90.00 80.00 2.170 80.00 80.00 3.00 7.00 1.00 20.32 2.9 1.27E-05.............. ----------------
1 RC,ir 4/8 21.6 NA 90.00 80.00 2.170 80.00 80.00 3.50 6.50 15.24 2.9 1.23E-05

RC,jr 4/8 11:40 21.6 8.5 NA 90.00 80.00 2.170 80.00 80.00 3.00 7.00 1.00 20.320 2.9 9.47E-06............... -------------------
9.16E-06.. 2 RC,jr 4/8 21.6 NA 90.00 80.00 2.170 80.00 80.00 3.50 6.50 15.240 2.9

RC,jr 4/8 11:49 21.6 9.5 NA 90.00 80.00 2.170 80.00 80.00 3.00 7.00 1.00 20.32 2.9 8.48E-06_._----_ ... ----------------'.. 3 RC,jr 4/8 21.6 NA 90.00 80.00 2.160 80.00 80.00 3.50 6.50 15.24 2.9 8.20E-06

RC,jr 4/8 11:59 21.6 9.8 NA 90.00 80.00 2.160 80.00 80.00 3.00 7.00 1.00 20.32 2.9 ----~~~~:q~----....... -_ ..... ---
.. 4 RC,jr 4/8 21.6 NA 90.00 80.00 2.160 80.00 80.00 3.50 6.50 15.24 2.9 7.99E-06

RC,jr 4/8 12:11 21.6 10.0 NA 90.00 80.00 2.160 80.00 80.00 3.00 7.00 1.00 20.32 2.9 ----~~q~~:q~------_ .......... ---
15.24 2.9 7.79E-06.. 5 RC,jr 4/8 21.6 NA 90.00 80.00 2.160 80.00 80.00 3.50 6.50

(*) Indicates trials used for calculations (Average k20"c, Max. Dev. from mean, Average (i». Average k2o•c : 8.28E-QS em/s

Notes: (1) If by vol.: Case 2-Burettes have equal areas, scales &elev.; while for Case 3 they are not equal &see attached sheet. Max. Dev. from mean: 10.S%

(2) A manometer reads differential pressure between the headwater and tailwater burettes, while gage does not (unless differential). Avg. Initial Gradient (io) : 2.9

(3) Make sure the SCF in Cells A51, A54, A5?, ASO &AS3 are correct. Intrinsic (Absolute) Permability, K: 8.48E·11 cmA2
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Prelim. Calc. By: RC,jr

501.3a (12/01/07)

Final Calc. By: RC,jr Reviewed By: HP lIfI
B·2321_UD3dV.xls, TesCFH 6120/2008 FUGRO CONSULTANTS, INC.



HYDRAULIC CONDUCTIVITY (PERMEABILITY) TEST: Specimen Setup I Take Down
ASTM 0 5084·03

Project Number: 0411-08-1686 Test Type: Permeability Vert. Cell No.: 8 File Name: B-2321 UD6cV

Project Name: Exelon(Victoria) TestStress(es),cr'corcr'vc= 25 , NA I NA & NA psi (1)

Task No.: NA Perm. Orientati~n:0Vert.; DHoriz. Gs = 2.720 ~ Meas.; DAssumed

Test No.: NA Test Series No.: NA ~aulicSystem Used: X Hg (CV-FH) I- FH (Open System)

Part of Hyd. Conductivity series{~JNo.; ~if yes withUVert.; DHoriz.; Remolded

Assig Remarks'

WTube UField Extruded
I--

Liner I Remolded Tamping UConstant Effort: BlowsfTamps per Layer =

Boring No.: B-2321 '-- Reconstituted Impact/Rammer Rammer Wgt.(lbf)= No. Layers =
I--

Sample No.: UD6 Compostite No.:
I--

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

Depth (ft): 28.5 - 36.2 . Specimen No.: C Kneading Dundercompaction: Uni (%) =__Dia. (in.) =

11Spec. Selection by X-ray; h Geomarine Sample
I--

Ref. Effort= % Compo = ± Opt. =

Type X Isotropic Ko stress path L.- Rings Piston: X1Yes ; TNo Attached to top cap- I--
Piston diameter: I 1/2'" I 1/4"; I X 11/8";Consolidation: Anisotropic 450 stress path I,

Water Initial ~ Trimming Location Final (WaU SOIL MASSES: Initial Final

Content (WC); Top (Wo•1) Bottom (Wo,2) Sides (WO.3) (see below) Moist + Tare (etc.)(g): 524.68 529.39

Container No 692 723 4125 Tare (etc.) (g): 0.00 0.00

Mass Moist Soil + Cont. (g) 123.87 123.88 141.67 Spec. Moist Mass (0): 524.68 529.39

Mass Dry Soil + Cont. (g) 105.26 104.96 118.46 EXCESS DRY SOIL (soil stuck to stones. filter peper, membrane, etc.)

Mass Container (g) 31.54 31.29 30.35 Container No:

Water Content, Wo,n (%) 25.24 25.68 26.34 Mass Dry Soil + Container (g):

Avg. Initial WC, Wo.evg (%) 25.46 Final (WaU; X Slice; I Whole Spec. Mass Container (g):

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

Specimen Dimensions I Estimated Initial Unit Weiaht:

Height (mm) Diameter (mm) Total, Yt.o (lb/ft3) = 120.97 Dry, Yd.o (lbIft3 )= 96.42

Initial (Ho) Final (HaJ Initial (Do) Final (Dau

GB 70.000 70.000 T 73.00 73.25 Membrane I Filter Paper I Platens

1 -5.30 -5.87 M 73.00 73.00 Membrane (mm) Top Bottom

2 -5.29 -5.73 B 73.00 73.15 Thickness: 8Sing,e 0.66 0.75

3 -5.36 -6.04 r X Double 0.67 0.74

4 -5.24 -6.08 M' Circumference (Crm) 216.00 216.00

5 -5.34 -5.74 B' Summary: Thickness Diameter

Avg. 64.69 64.11 Avg. 73.00 73.13 nNominal Value Average: 0.35 68.75

Measuring Devices: Ao (cm2
) = 41.85 Filter Paper: Top + Bottom: ~Yes; UNo

.---
Vo (cm~ =p~Ir~

Dia. 270.77 Whatman No. 54:Myes ;

Calipers: Hl; Dia. Aat (cm2)= 42.01 Other:

Dial Comparator:X HI.;
I--

Vat (cm3
) =Dia. 269.30 Mass top cap, Mtc (g) = ;+454= Ibf

NA - Not Applicable; UK - Unknown; GB - Gage Block Mass (cap, dial, piston, etc. (g) = NA NA Ibf

Note: (1) Each Test Stress is identified as a Test Stage on other data sheets.

Final Specimen Description (USCS group name & symbol, color, layering, max. part. size, slickensided, fissured, blocky, honeycombed, etc.):

Mottled Brownish Yellow and Light Gray Fat CLAY (CH)

....
D Photo taken (internal sliced surface &outside surface)

Other Remarks _

RC,jr

4/9/2008

Take Down By:
---'-"'---

Date:

Setup By: RC,jr

Date: 3/28/2008

Reviewed By: HP Iff

Trimmed I Reconstituted By: _.....:..;R~C;;.I.j:...r _

Date: 3/28/2008

RC,jr Calculated By: __R..:..;C;;.,:,.j~r_Prelim. Calc. By:

5()M@rti~4W)O - 7/18/2008 B-232U~m~2~~:.P6/20/2008

J(,AW 7/'''/09
FUGRO C§~~I~iO%, INC.



Specimen Calculatio~s & Summary
t::.A.. .,,111,.... B-U'Z.l

File Name: 1-2321 UD6cV

DAssumed

Depth (ft): 28.5 - 36.2

D

Project Number:

Task Number:

Boring No.:

HYDRAULIC CONDUCTIVITY (PERMEABILITY) TEST:
0411-08-1686 Cell No.: 8

NA Specific Gravity: 2.720 ~Measured;
B-2321 Sample No.: UD6 Specimen No.: Co ~Type Test: Permeability Vert. Specimen: X "Undisturbed"; Reconstituted;

Calculations Corr. for Salt (dissolved SOlids}:~No or,DYes, with concentration = ppm

Inital Water Contents (WC), (Wo) over Saturation, (So), in (%): Calculated Mass of Dry Soil (g)

Top, Wo1 Botttom, Wo.2 Sides, Wo3 Avg., Woavn Selct., Wo.s Back Cal., Wo,bc Initial Selected WC, Wo (%) 25.46

W 25.24 25.68 25.46 25.46 25.22 Initial, Md0 418.21

So 91.0 91.8 91.4 91.4 90.9 Final, Md.at 419.01

Measured final mass of moist soil, Mt.at (g) 529.39 Selected, Md 418.61

Final mass of moist soil corrected for excess dry soil, Mtat c (g) 529.39

Consolidation Data Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7

Changes in Height (mm) and At Initial During 1st Consol. Column 2 or 3 Column 4to Column 5to Column 6to

Volume (cm~ Within Given Seating Back- Increment to 1st Test 2nd Test 3rd Test 4th Test

Consolidation Stages/Columns Stress Pressuring (1) Stage (1) Stage Stage Stage

Sign Convention: (+) Deformation in compression or Flow out of spec.; (-) Deformation in extension (swell) or Flow into spec.

Change in Height, ~Hc.n 0.22 0.07 1.11 NA NA NA

Sum of changes in (+ out) 1.60 9.34 NA NA NA

burette readings, Llbr,n (- in) -13.52 NA NA NA NA NA 2

Theoretical LlVd,n = (3Vox~Hc n/Ho) 2.76 0.88 13.94 NA NA NA

Vol. Factor, Fv = ~br,nl ~Vt,n 0.25 1.00 0.67 NA NA NA

Corrected ~Vd,n = Fvx ~Vt,n 0.69 0.88 NA NA NA NA NA 3

Selected ~Vc.n 0.69 -3.52 9.34 NA NA NA

Summary For Test Stages Vol. Factor used to cal. ~VHC,n

Test Stage: 1st = 1 2nd = 2 3rd = 3 4th =4 in perm. stage(2)= NA

Cell Pressure, crc,n (psi) 105.00 NA NA NA Number of

Back Pressure. Ub,n (psi) 80.00 NA NA NA Test Stages = 1

Axial Force Reading, Pr.n (Ibf) NA NA NA NA Ht. change during permation

Eft. Consol. Stress (cr'c or dvC> (4), (ksf) 3.60 NA NA NA & removal of cell pressure, (5)

teo ON or in days I hrs 5.00 NA NA NA LlHtd (mm) = -0.07

At Final Test Stress/Stage - Summary of Calculation of !:Nc (cm1 by Different Procedures

By Selected Volumes IBy Saturation = 100 % By Change in Mass (6) For Ditt. in Meas. Vol. 01o-Va\), For Selected ~Vc, required

~vc=1 6.51 I ~Ve= 5.61 ~vc=1 8.79 &corr. for ~Htd LlVc= 0.94 Gs for Sc = 100 %: 2.736

At Final Test Stress/Stage. Consolidation Conclusions

~HC,f(mm) = 1.40 ~V (cm3
) = 6.06 Back Cal. Gs for 5=100% = 2.728 Normalized Ht. Ch. (%) = 1.15c,1

Eac,c (%) = 2.16 Evcd%} = 2.24 Diff. in: Vol. Ch. (%) = 1.69

Summary of Specimen Phvsical Properties

Specific Gravity: Water Unit Weight Void Volumetric Skempton
Gs =2.720 Measured Height Volume Area Content Total Dry Saturation Ratio Water Porosity B para-

Condition: (mm) (cm3
) (cm2

) (%) (oct) (oct) (%) e Content n meter %(7)

Initial: 64.69 270.77 41.85 25.3 120.97 96.51 91.1 0.756 0.3924 0.431 98.0

After to 1st cr'c 63.29 264.71 41.82 26.5 124.85 98.72 100.4 0.717 0.4192 0.418

Consol.: to 2nd (J'e NA

to 3rd cr'c "
to 4th de "

Notes: (1) If the consol. stress in the 1st consol. increment & 1st test stage are equal, log the data in Column 4.

(2) The ht. changes occuring within each permeation stage (1 - 4) are recorded in these rows (after Column 3).

(3) The volume changes occuring within each permeation stage (1 - 4) are calculated/recorded in these rows (after Column 3).

(4) Stresses are not corr. for membrane. (5) Log as a negative number if change in height is upward.

(6) - Mt,o-(Mtat,c+LlVin,columnld (7) Initial value is after back pressuring

NA - Not Applicable ON - Over Night; WC - Water Content Remarks: _

Calculated By: RC,jr Reviewed By: HP tfI

5Q'<¥db~)0- 7/18/2008 B-232UJlIa§e'v\8'&36al&lnl 6/20/2008 FUGRO CO~~~T1a, INC.



0.790

0860

B-2321

UD6

28.5 - 36.2

NA

HYDRAULIC CONDUCTIVITY (PERMEABILITY) TEST: ASTM D 5084-03, METHOD F:
Using Flexible Wall Permeameter and Mercury Constant Volume - Failing Head Hydraulic System

0411-08-1686 Test Type: Permeability Vert. Cell No.: 8 Boring/Exploration No.: --;;;.;;..;;--
NA Test Stage:_1_ of 1 Test Station No.: 3 Sample No.: --....;..;.--

Exelon (Victoria) Test No.: NA Hyd. App. No. (Permometer): 1 Penetration/Depth (ft):

Test Series No.: NA File Name: 2321 UD6cV Composite Sample No.:----Factor, (lbfNIV): NA Excit. Volt, V: NA Ch. No.: NA Ht. Reading before Perm. (mm):

Factor, (mmNIV)' Excit Volt V· Ch No' Ht Reading at cr - 0 (mm)'

Project Number:

Task Number:

Project Name:

Axial Load Cell No.: --....;..;.--
Vert. DiallDT No.: , .. c -

Permeation & Specimen Infonnation Hydraulic System Constants Mercurv Head Settings (0 5084)
Permeant:~ Tap weer; Other Mercury U-Tube Manometer Max. Permometer Min. Cell

Direction of Flow: X Up; Down Area headwater tube, ain (cm2): 0.7671 Estimated kl Gradient AHg Setting PressureI-- t-
Perm. orie~~on:.2$. Vertical;

I--
Horizontal

n
Area tailwater tube, aoul (cm2): 0.03142 (em/sec) (io = hilt 0) (em) (psi)

Soecimen: X "Undisturbed;" Reconstituted; AHgeq at equilibrium (em): 0.4 1.0E-4 to 1.0E-5 g; 2.1 80.9
Back Stage Height. Ll n (mm) Area, Al n (cm2

) Fluid Density Const. (15-25°C): 12.57 1.0E-5 to 1.0E-6 ~10 4.7 81.8
Pressure, Ub (psi) Preliminary: 63.294 41.11 Remarks: Stop Watch # SW-005 1.0E-6 to 1.0E-7 :;:;;20 9.7 83.6
= 80.0 Final: 63.294 41.82 <1.0E-7 or <3.0E-2 (m/yr) :;:;;30 14.7 85.4
Prelim. change in height during conso!., .1Hc.D (mm) = 1.4 For Special Gradient, i.

Axial Pressure [/ Dial Mercury Head Total Initial Hyd. Hydraulic Conductivity, k Minimum
Read- Date Time Force DT Readings (2) Head Loss Gradient, i Preliminarv, k Final, k2()Oc Allowable

Trial ings y= 2008 (1) Temp. At R(volt) Cell, o"c Back, Ub Reading Tail, tw, Head, hw, (em of ~!:~i~~~~') ___ J'!1!¥~l.. __ _._j~/i'!L. __ tw,-
No. By (m/d) hr:min °C (min) (psi) (psi) (mm) (em) (3&4) (em) water) Final (cm/s) (em/s) (cm)

rC,jr 4/8 8:26 21.6 19.8 NA 105.0 80.0 0.790 15.00 1.2 178.1 28.1 8.26E-03 7.81E-03 11.60................ ..........._---- ...._-_._-----
1 rC,ir 4/8 21.6 NA 105.0 80.0 0.790 13.90 XXXXX 163.7 28.1 2.62E-08 2.48E-08

rC,jr 4/8 8:47 21.6 23.5 NA 105.0 80.0 0.790 15.00 1.2 178.1 28.1 6.97E-03 6.59E-03 11.60.. _- ............ ............... -- .... _---_ ....... __ ..-
2 rC,ir 4/8 21.6 NA 105.0 80.0 0.790 13.90 XXXXX 163.7 28.1 2.21E-08 2.09E-08

rC,jr 4/8 9:11 21.6 33.0 NA 105.0 80.0 0.790 15.00 1.2 178.1 28.1 6.39E-03 6.05E-03 11.60_..... _- ....- ---_ .. __ .. _.... - .... _.. -_ .... __ .....
" 3 rC,ir 4/8 21.6 NA 105.0 80.0 0.790 13.60 XXXXX 159.8 28.1 2.03E-08 1.92E-08

rC,jr 4/8 9:45 21.6 43.0 NA 105.0 80.0 0.790 15.00 1.2 178.1 28.1 6.03E-03 ._?..?-q~:Q~_. 11.60.-._-_ ...... _....... _-----
" 4 rC,ir 4/8 21.6 NA 105.0 80.0 0.790 13.30 XXXXX 155.9 28.1 1.91E-08 1.81E-08

rC,jr 4/8 10:29 21.6 46.8 NA 105.0 80.0 0.790 15.00 1.2 178.1 28.1 5.54E-03 5.25E-03 11.60.. _._------ _.. ------_._-- ._ ...... -_ ... _..... --
" 5 rC,jr 4/8 21.6 NA 105.0 80.0 0.790 13.30 XXXXX 155.9 28.1 1.76E-08 1.66E-08

(") Indicates trials used for calculations of: Average k2o•c, Max. Dev. from mean, and Average (io)' Average k20•C : 1.80E-08 em/s

(1) If a stopwatch is used to obtain ~t, only record the initial time reading. Max. Dev. from Mean: 7.4%

(2) Read both mercury levels at top of meniscus. Avg. Initial Gradient (10) : 28.1

(3) The tailwater column is the column of mercury which is higher than the other (headwater) column. Intrinsic (Absolute) Permeability. K: 1.84E-13 cm"2

~
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CD
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CD
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CD
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CD

(4) To meet the reading accuracy requirement of 5%, the drop in the tail water reading has to be > 1 cm. For CMT testing with k < about 5)(10-8 em/sec, that requirement can be reduced by about %.

Prelim. Calc. By: RC,jr Final Calc. By: RC,jr Reviewed By: HP I¥P

501.2 (12/01/07) B-2321_UD6cV.xls, TesLHg 6/20/2008 FUGRO CONSULTANTS. INC



lIMACTEC

HYDRAULIC CONDUCTIVITY

Project No. 6468-07-1777 Tested By HJ

Project Name Exelon Texas COL (Victoria) Test Date 4/8/2008

Boring No. B-2321UD Reviewed By JW ~W
Sample No. UD-7 Review Date Sf?(t:)~
Sample Depth 38.5-40.2 Ft Lab No. 8358·

Sample Description Very Pale Brown Mottled Brownish Yellow Fat CLAY (CB)

ASTMD5084 - Method F (CVFH)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: 21.0'

Wet Unit Weight, pcf: 1124.4

Dry Unit Weight, pcf:
..

102.8

Compaction, %: N/A

Hydraulic Conductivity, cm/sec. @20 °C 8.4E-09

Remarks: B Value = 0.97

l'Aw S/l'J./or
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Elapsed Time z., za zb Azp Temp Intial I Final k k

(sec) (em) (em) (em) (em) (DC.) Hydraulic Hydraulic em/sec em/sec

Gradient Gradient 8t20 DC

17820 .1.70 15.00 11.10 3.90 23.6 21.9 15.2 9.06E-09 8.32E-09

40860 1.70 15.00 7.55 7.45 23.6 21.9 9.1 9.49E-09 8.72E-09

148074 1.70 15.00 2.80 12.20 23.6 21.9 1.0 9.27E-09 8.52E-09

176040 1.70 15.00 2.65 12.35 23.6 21.9 0.7 8.56E-09 7.86E-09

·IIMACTEC3-c
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CD
c...>
::0
CD
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PERMEABILITY TEST
(ASTM D5084 - 03) (Method F, Constant Volume Falling Head)

Project Number 6468-07-1777 Tested By HI
-...,.--,--------

Project Name Exelon Texas COL (Victoria) Test Date 04/08/08
Boring No. B-2321UD Reviewed By-=JW==---"::S--LJ~r--

Sample No. UD-7 Review Date ~(7/Q-8
Sample Depth 38.5-40.2 Ft Lab No. 8358 '
Sample Description Very Pale Brown Mottled Brownish Yellow Fat CLAY (CH)

Initial Sample Data Final Sample Data
Length, in Diameter, in Pan No. N-ll

Location I 3.010 Location I 2.844 Wet Soil+Pan, grams 682.31

Location 2 3.000 Location 2 2.865 Dry Soil + Pan, grams 570.28
Location3 3.020 Location 3 2.867 Pan Weight, grams 48.97
Average 3.010 Average 2.859 Moisture Content, % 21.5

Volume, inJ 19.32 Wet Soil + Tare, grams 630.78 Dry Unit Weight, pcf 108.4

SGMeasured 2.78 Tare Weight, grams 0.00 Saturation, % 99.6

Soil Sample Wt., g 630.78 Dry Soil +Tare, grams 521.31 Diameter, in. NIM

DryUW,pcf 102.8 Moisture Content, % 21.0 Length, in. NIM

Saturation, % 84.9 Volume, in] NIM

NIM - not measured due to the nature ofsample

Consolidation
Chamber Pressure, psi 69----
Back Pressure, psi 34...:....:._--
Confining Pressure, psi 35

...;.,;;.---

Initial Burett Reading .;;;2,",-4 _
Final Burett Reading 7.5----
Volume Change, cc ..;;1",,6';.:.5 _

Permeant used w_a_te..;...r

No. ofTrial Sample Max. Density Compaction Sample

Type (pef) % Orientation

4 UD N/A N/A Vertical

Avg. k at 20°Co
()
Z
'1:1:

~
m
(Xl
o
(Xl a =•

A=
L=

S=UA-

0.76712 cm2

41.41 em2

7.65 em

0.18464 I/em

a=p
M1=

M2=

C~ M1S/(GHg-l)=

0.031416 em2

0.03018

1.04095

0.0004433 for 15° to 250

Remarks:

8.4E-09 em/sec

B Value = 0.97



IIMACIEC
HYDRAULIC CONDUCTIVITY

Project No. 6468..07..1777 Tested By HJ
Project Name ExelonTexàsCOL (victoria) Test Date 4/10/2008
BQfID9 No.___~ B-~$2JUD __ Reviewed By~i:G)... .

Sample No. 00..12 RevieW Date s-(?( e"-
Sample Depth 93-95. 7ft Lab No. 8359
Sample Descrlption1light Yellowish Brown Poorly Gradd SAN withsUt (SP..SMj Jrisual

ASTM D5084-03 .. (MethodBFalling Head Constant Tail)

UD

Sam Ie Orientation: Vertical

Initial Water Content, %: 21.3

WelUnit Weight,cf: 123.5

cf: 101.9

Com action, %: N/A

HydraullcConduetivlty, em/sec. ~20 °C 1.1E-04

Remarks: B Value = 0.96

l'AW 5/&1./08
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Consolidation

I/MACTEC

Chamber Pressure, psi . 84----
Back Pressure, psi 24----
Confining Pressure, psi 60----
Initial Burette Reading 24.0----
Finial Burette Reading 16.6----
Volume Change, ce 7.4----

~c:
3
(l)

w
;;0
(l)

:"
o,

~

~
oo
(»

.....
(».....
(»

sa.
N

~
N

PERMEABILITY TEST
(ASTM D5084 - 03) (Method B, Falling Head, Constant Tail)

Project Number 6468.:07-1777 Tested By HJ
Project Name' Exelon Texas COL (victoria) Test Date-::O:-:"4/-::1-=-0/-::O-=-8-----

Boring No. B-2321un Reviewed By 3W 2
Sample No. UD-12 Review Date ~~

Sample Depth 93-95.7 ft Lab No. 8359
--=---:-::-:--:-=::----:--::--:::--:::::-Sample Descdption Light Yellowish Brown Poorly Graded SAND with silt (SP-SM) Visual

Initial Sample Data Final Sample Data
Length, in Diameter, ill Pan No. AB-25

Location 1 4.110 Location 1 2.876 Wet Soil+Pan, g 959.75
Location 2 4.120 Location 2 2.849 Dry Soil + Pan. g 792.06
Loeation3 4.130 Location 3 2.857 Pan Weight, g 84.18
Average 4.120 Average 2.861 Moisture Content, % 23.7

Volume,inJ 26.48 Wet Soil + Tare, g 858.33 Dry Unit Weight, pef 103.6
SGMeasured 2.69 Tare Weight, g 0.00 Saturation, % 102.8
Soil Sample Wt., g 858.33 Dry Soil + Tare, g 707.88 Diameter, in. NIM
DryUW,pcf 101.9 Moishlre Content, % 21.3 Length, in. NIM
Saturation, % 88.2 I Volume, in3 NIM

NIM - not measured due to the nature ofsample.

Permeant used Water

Time Division Division Ho Hr Temp Initial Hydraulic Final Hydraulic k k
(sec) Start Finish (em) (em) (OC) Gradient Gradient em/sec em/sec

at 20 °C

425 0.0 24.0 146.40 122.4 23.6 14.0 11.7 1.06E-04 9.76E-05

324 0.0 20.0 146.40 126.4 23.6 14.0 12.1 1.14E-04 1.058-04

296 0.0 20.0 146.40 126.4 23.6 14.0 12.1 1.25E-04 1.15E-04

303 0.0 20.0 146.40 126.4 23.6 14.0 12.1 1.22E-04 1.12E-04

oo
Z
'*l:
m
X
m
(»
o
(»

No. ofTrial~ Sample Max. Density Compaction Sample

Type (pet) % Orientation

4 UD N/A N/A Verticai

Avg. k at 20°C 1.08E-04 cm/sec

a = area ofburette in em'

L = length ofsample in em

A =area ofsample in em'

Ha = initial inlet head in em

HI = i~itial outlet head in em

t = time in seconds

Hb =final inlet head in em

H2 - fimil outlet head in em

a=
A=
L=

1.00 cm1

41.47 cm1

10.46 em·

Remarks: B Value = 0.96



IIMACTEC

HYDRAULIC CONDUCTIVITY

Project No. .6468-07-1777 Tested By HJ

Project Name Exelon Texas COL (Victoria) Test Date .4/15/20~8"\

Boring No. B-2321UD Reviewed By JW '"(5v....J

Sample No. 00-14 Review Date J ( ? ( 11~
Sample Depth 128.5-130.25ft Lab No. 8360

Sample DescriptionPale Yellow Fat Clay with SAND (CB)

ASTMD5084 - Method F (CVFH)

Sample Type: UD

Sample Orientation: Vertical

Initial Water Content, %: . 25.0

Wet Unit Weight, pcf: 121.3

Dry Unit Weight, pcf: 97.0

Compaction, %: N1A

Hydraulic Conductivity, em/sec. @20 °c 2.5E-09

Remarks: 8 Value = 0.97

(lAw 5/0, los
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Elapsed Time Za za zb AZp Temp Intial I Final k k

(sec) (em) (em) (em) (em) ("C) Hydraulic Hydraulic em/sec em/sec

Gradient Gradient at 20 "C

12569 1.70 21.50 20.30 1.20 24.4 21.8 20.4 3.47E-09 3.13E-09

23100 1.70 21.50 19.75 1.75 .24.4 21.8 -19.8 2.80E-09 2.52E-09

30660 1.70 21.50 19.30 2.20 24.4 21.8 19.3 2.68E-09 2.42E-09

79740 1.70 21.50 17.10 4.40 25.0 21.8 16.8 2.21E-09 1.96E-09

IIMACTEC<o
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PERMEABILITY TEST
(ASTM D5084 - 03) (Method F, Constant Volume Falling Head)

Project Number 6468-07-1777 Tested By HJ-=-=--------
Project Name Exelon Texas COL (Victoria) Test Date 04/15108-=--_":""'-=--..,...-
Boring No. B-2321UD Reviewed By JW ~L:U--:7"

Sample No. UD-14 Review Date 0/2 (e D
Sample Depth 128.5-130.25 ft Lab No. 8360--------
Sample Description Pale Yellow Fat Clay with SAND (CH)

Initial Sample Data Final Sample Data
Length, in Diameter, in Pan No. X-S

Location 1 4.490 Location 1 2.851 Wet Soil+Pan, grams 939.44

Location 2 4.490 Location 2 2.841 Dry Soil +Pan, grams 770.85

Location3 4.490 Location 3 2.831 Pan Weight, grams 46.24

Average 4.490 Average 2.841 Moisture Content, % 23.3

Volume, in3 28.46 Wet Soil + Tare, grams 905.99 Dry Unit Weight, pcf 104.6

SGMeasured 2.75 Tare Weight, grams 0.00 Saturation, % 99.9

Soil Sample Wl, g 905.99 Dry Soil +Tare, grams 724.61 Diameter, in. NIM

Dry UW,pcf 97.0 Moisture Content, % 25.0 Length, in. NIM

Saturation, % 89.5 Volume,'in3 NIM

NIM • not measured due to the nature ofsample

Consolidation
Chamber Pressure, psi 93..:..:.._--
Back Pressure, psi 18-=---
Confining Pressure, psi 75

..;..;:.---

Initial Buret! Reading 25
.::.;.---

Final Burett Reading -9----
Volume Change, cc ..:;3....;,4 _

Penneant used __...;,w;...;.a...;,ter.o...

1N0. ofTrial Sample . Max. Density Compaction Sample

Type (pct) % Orientation

4 un N/A NfA Vertical

Avg. k at 20 0 Co
()
Z
'II:
mx
m
cooco a" =

A=
L=

S=UA=

0.76712 em'

40.90 cm'

1\.40 cm

0.27886 Ifem

8 p=
Mj=

M2=

C = M(S/(GHa-I)=

0.031416 em'

0.03018

1.04095

0.0006695 for IS" to 25"

Remarks:

2.5E-09 em/sec

, B Value =0.97



Soil Index &
Compaction Test

Results - Composite
Soils .
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Particle Size Distribution ReportIASTM D 422-63(2002.)e1
u.s. SIEVE OPENING IN INCHES U.S. STANARD SIEVE NUMBERS HYDROME

31 in
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10 0.1 0.01 0.001

GRAIN SIZE - mm.

o

% Gravel
Coarse I Fine
0.0 0.0 ~

35.8

% Sand

Medium

2.0

%Fines
Coars

0.2
FlOe

51.4
Sil

10.6

Sourc
01 TP-2319&TP334

NM%/ LLlPL
12.7 .34 . . 12

Saple II I Deplhlev.

ComD-A. NA
Date Sapled

1/20/08
uses
SC

MACTEC, Inc. o Specific grvity =2.659 (AST D854-6)
Orgic content == 0.7%. (ASTM D297L(7)

Proiect No. 6468071777 Raleiah, North CarolinaFiaure NA

KA." ",ioio\'

Tested Bv: CS ___ Checked By: LBJ



GRAIN SIZE DISTRIBUTION TEST DATA 4/10/2008

Natural Moisture: 12.7

USCS Class.: SC

Sample Number: Comp-A

Tested by: CS

Client: Bechtel

Project: Exelon Texas COL (Victoria)

Project Number: 6468071777

Location: TP-2319&TP2334

Depth: NA

Material Description: Light Brown Clayey SAND

Date: 1120108
Liquid Limit: 34 Plastic Limit: 12

Testing Remarks: Specific gravity = 2.659 (ASTM D854-06)

Organic content =0.7% (ASTM D2974-07)

Checked by: LBI

Dry Cumulative Cumulative
Sample Pan Sieve Weight

and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer

480.68 0.00 0.00 #4 0.00 100.0
#10 0.82 99.8

53.18 0.00 0.00 #20 0.29 99.3
#40 1.07 97.8
#60 5.61 89.3

#100 17.91 66.2
#140 24.68 53.5
#200 28.44 46.4

Eff. Diameter Percent
Depth (mm.) Finer

11.5 0.0322 42.6
11.6 0.0204 41.6
11.7 0.0119 40.6
11.9 0.0084 38.7
12.0 0.0060 36.8
12.4 0.0030 33.2
12.5 0.0013 31.1

Rm

29.0
28.5
28.0
27.0
26.0
24.0
23.0

K

0.0134
0.0134
0.0134
0.0134
0.0134
0.0134
0.0134

28.4
-4.0

Hydrometer test uses material passing #10
Percent passing #10 based upon complete sample = 99.8
Weight of hydrometer sample =53.18
Hygroscopic moisture correction:

Moist weight and tare = 27.45
Dry weight and tare = 27.24
Tare weight: 15.51
Hygroscopic moisture = 1.8%

Table of composite correction values:
Temp., deg. C: 11.2 .
Compo corr.: -8.0

Meniscus correction only = 1.0
Specific gravity of solids =2.659
Hydrometer type = 152H

Hydrometer effective depth equation: L =16.294964 - 0.164 x Am

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 21.3 28.0 22.3
5.00 21.2 27.5 21.8

15.00 21.1 27.0 21.3
30.00 21.1 26.0 20.3
60.00 21.1 25.0 19.3

240.00 21.5 23.0 17.4
1440.00 21.2 22.0 16.3

1-- MACTEC, Inc. ~
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Cobbles
Gravel Sand Fines

Coarse I Fine I Total Coarse I Medium I Fine I Total Silt I Clay I Total

0.0 0.0 I 0.0 I 0.0 0.2 I 2.0 I 51.4 I 53.6 10.6 I 35.8 I 46.4

010 015 °20 030 050 °60 080 °85 °90 D95

0.0920 0.1291 0.1999 0.2234 0.2554 0.3168

Fineness
Modulus

0.41

L- MACTEC, Inc. --1
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LIQUID AND PLASTIC LIMITS TEST REPORT ASTM 04318 (05)

1101009080

MH or OH

/

7050 60
LIQUID LIMIT

/
/

/
/

4030

/
/

/

/. 0"
,/---~--O«,,--r-t----t----t----+----t----+-----t

(j"

Dashed line indicates the approximate
upper limit boundary for natural soils -+--+--~

20

60

50

10

40xw
o
~

>
!:::: 30
(,)

i=en«
...Ja..

SOIL DATA
NATURAL

SOURCE
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY

USCS
NO. (ft.) CONTENT LIMIT LIMIT INDEX

(%) (%) (%) (%)

• TP-2319&TP2334 Comp-A NA 12.7 12 34 22 SC

MACTEC, Inc. Client: Bechtel

Project: Exelon Texas COL (Victoria)

Ralei h North Carolina Pro"ect No.: 6468071777 Fi ure ('1 \\

Tested By: CS Checked By: =LB=J=--- ---
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LIQUID AND PLASTIC LIMIT TEST DATA 4110/2008

Client: Bechtel

Project: Exelon Texas COL (Victoria)

Project Number: 6468071777

Location: TP-2319&TP2334

Depth: NA

Material Description: Light Brown Clayey SAND

USCS: SC

Tested by: CS

Sample Number: Comp-A

AASHTO: A-6(6)

Checked by: LBI

Run No. 1 2 3 4
Wet+Tare 23.44 22.87
Dry+Tare 22.61 22.09

Tare 15.45 15.61
Moisture 11.6 12.0

Wet+Tare
382.73

Tare
13.41

Moisture
12.7

'-- MACTEC, Inc. _
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GRAIN SIZE ~ mm.
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Coarse I Fine Medium , Fine Silt

0.0 I 0.0 2.0 24.3 23.5

o
Sourc

TPc23 17&2334
Saple # I Depthlev.

Como-B NA
Date Sampled

1120/08
uses
CL

Mari.DesCllion
. Grav Lean CL Y.witb sa

NM% I .LLIPL
18.1 44 .15
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Z
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m
(Xo
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Client Bechtel

Proiect ExelonTexas COL (Victoria)
MACTEC, Inc. o Speifc Gravity = 2.693 (ASD854

Organc contnt = 1.5% (ASTM D2974-)

Proiect No. 6468071777 Fioure k4 h, NorthCaroUna
KI' W' 'I Îl"11J

Tøl:løtl Rv~ r.~ Checked Bv: LBJ



GRAIN SIZE DISTRIBUTION TEST DATA 4110/2008

Client: Bechtel

Project: Exelon Texas COL (Victoria)

Project Number: 6468071777

Location: TP-2317&2334

Depth: NA

Material Description: Gray Lean CLAY with sand

Date: 1120/08

Liquid Limit: 44 Plastic Limit: 15
Testing Remarks: Specific Gravity =2.693 (ASTM D854-06)

Organic content = 1.5% (ASTM D2974-07)

Sample Number: Comp-B

Natural Moisture: 18.1

USCS Class.: CL

Tested by: CS Checked by: LBJ

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer

492.14 0.00 0.00 #4 0.00 100.0
#10 0.57 99.9

52.23 0.00 0.00 #20 0.48 99.0
#40 1.02 97.9
#60 2.71 94.7

#100 7.88 84.8
#140 10.22 80.3
#200 13.77 73.6

Eff. Diameter Percent
Depth (mm.) Finer

9.5 0.0289 67.3
9.7 0.0185 64.4

10.1 0.0109 59.5
10.4 0.0078 56.6
10.8 0.0056 51.8
11.5 0.0029 44.2
12.0 0.0012 37.3

Rm

41.5
40.0
37.5
36.0
33.5
29.5
26.0

K

0.0133
0.0133
0.0133
0.0133
0.0133
0.0132
0.0133

28.4
-4.0

Hydrometer test uses material passing #10
Percent passing #10 based upon complete sample = 99.9
Weight of hydrometer sample =52.23
Hygroscopic moisture correction:

Moist weight and tare = 27.44
Dry weight and tare = 27.21
Tare weight = 15.57
Hygroscopic moisture = 2.0%

Table of composite correction values;
Temp., deg. C: 11.2

Compo corr.: -8.0
Meniscus correction only = 1.0
Specific gravity of solids = 2.693
Hydrometer type = 152H

Hydrometer effective depth equation: L = 16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected
Time (min.) (deg. C.) Reading Reading

2.00 21.2 40.5 34.8
5.00 21.2 39.0 33.3

15.00 21.1 36.5 30.8
30.00 21.1 35.0 29.3
60.00 21.1 32.5 26.8

240.00 21.4 28.5 22.9
1440.00 21.2 25.0 19.3

L.... MACTEC, Inc. _
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Cobbles
Gravel Sand Fines

Coarse I Fine I Total Coarse I Medium I Fine I Total Silt I Clay I Total

0.0 0.0 I 0.0 I 0.0 0.1 I 2.0 I 24.3 I 26.4 23.5 I 50.1 I 73.6

°10 °15 °20 °30 °50 D60 D80 D85 °90 °95

0.0050 0.0116 0.1039 0.1518 0.1956 0.2552

Fineness
Modulus

0.21

1- MACTEC, Inc. _
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LIQUID AND PLASTIC LIMITS TEST REPORT ASTM 04318 (OS)

1101009080

MH or OH

/

7050 60
. LIQUID LIMIT

4030

Dashed line indicates the approximate
upper limit boundary for natural soils --r--+--~
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SOIL DATA
NATURAL

SOURCE
SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY

USCSNO, (ft.) CONTENT LIMIT LIMIT INDEX
(%) (%) (%) (%)

• TP-23 17&2334 Comp-B NA 18.1 15 44 29 CL

MACTEC, Inc. Client: Bechtel
Project: Exelon Texas COL (Victoria)

Ralei h North Carolina Pro'ect No.: 6468071777 Fi ure ~ fo(

Tested By: CS Checked By: .=;L8~J~ _
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LIQUID AND PLASTIC LIMIT TEST DATA 4110/2008

Client: Bechtel
Project: Exelon Texas COL (Victoria)

Project Number: 6468071777

Location: TP-2317&2334

Depth: NA
Material Description: Gray Lean CLAY with sand
USCS:CL

Tested by: CS

Sample Number: Comp-B

AASHTO: A-7-6(20)

Checked by: LBJ

Run No. 1 2 3 4
Wet+Tare 23.71 22.38
Dry+Tare 22.67 21.48

Tare 15.61 15.40
Moisture 14.7 14.8

Wet+Tare
675.96

Tare
13.32

Moisture
18.1

1...- MACTEC, Inc. ------------- ...1
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f{l!MACTEC

ORGANIC CONTENT TEST REPORT
(ASTM 02974-07)

Project No. 6468071777----------
Tested By _C_S _

Test Date 4/30/2008.......:.---------

Project Name Exelon COL

Reviewed By LBJ Z If lA
Review Date 5/16/2008 6 ... 12.... 0 'I

Boring No. TP2317&2334 TP2319&2334

Sample No. Comp.A Comp.B

Sample Depth, Ft. NA NA

A) Tare No. N/A N/A

B) Tare Weight, grams. N/A N/A

C) Wet Soil + Tare, grams N/A N/A

D) Dry Soil + Tare, grams N/A N/A

E) Weight ofDry Soil, grams [D - B] N/A N/A

F) Weight ofMoisture, grams [C - D] N/A N/A

G) Moisture Content, % [F * 100 I E] N/A N/A
(based on oven-dried weight)

H) Tare No. G 9

I) Weight ofTare, grams 53.09 53.88

1) Weight of Over-Dried Soil + Tare, grams 177.11 135.77

K) Weight of Oven- Dried Soil, grams (J - I] 124.02 81.89

L) Weight ofIgnited Soil + Tare, grains 176.04 134.81

M) Ash, grams [L - I] 122.95 80.93

N) Ash Content, % [M *100 I K] 99.1 98.8

0) Organic Matter, % [100 - N] 0.9 1.2 .

Remarks: Furnace temperature set @ 4400 C

Equipment used:

oven: 5.1.16
scales: 3.1.19

Volume 3 Rev. 0 - 7/18/2008

muffle furnace 5.1.17
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COMPACTION TEST REPORTI ASTM D-1557-02e1

135 '\ Curve No.
I "- ZAV SpG Composite Ai\. 2.659

i\.
I ,\. Test Specification:

130 I ASTM D 1557-02 Method A Standard

" '--...j,
Preparation Method Dry

~I I I 1"00.
,

HammerWt. 10 lb.13 125

•
V ""-, 1"\1

•
c.

Hammer Drop 18 in (mechanical).?:- 1/ "! ' I'00 1/ !Ia
" Number of Layers fivec:

Q) V qrf- -
-c

,~
Blows per Layer 25

~ VI
f- f-
, Mold Size .03316 cu,ft.Cl 120

I" ~k:b I
l\.. Test Performed on Material

-~ 1\. Passing No.4 Sieve

I ~ [\.
I I I I 1'- NM 12.7 LL 34 PI 22

115 I I I ~ Sp.G. {ASTM D 854} 2.659

I I %>No.4 0.0 %<No.200 46.4
I uses SC AASHTO A-6(6)

110 I Date Sampled 1120/08

5 7 9 11 13 15 17 Date Tested 3/17/08
Water content, % Tested By AWH

TESTING DATA

1 2 3 4 5 6
WM+WS 6141. 3 6297.2 6287.6 6225.7

WM 4214.0 4214.0 4214.0 4214.0

WW+T#1 524.10 579.40 671.10 612.20

WD +T#1 489.60 527.20 596.10 531. 60

TARE #1 6.70 6.70 6.90 6.80

WW+T#2 #/4- iV/A- )'/111- .nI/tI-
WD +T#2 A fA- AliA- ~/A- AI/If

TARE #2 NIA- ,.J/FJ- /l'1/f- HIif'
MOISTURE 7.1 10.0 12.7 15.4

DRY DENSITY 119.6 125.8 122.3 115.9

TEST RESULTS Material Description

Maximum dry density =126.0 pcf
Light Brown Clayey SAND

Optimum moisture =10.5 % Remarks:
Project No. 6468071777 Client: Bechtel Natural Moisture Value determined after

Project: Exelon Texas COL (Victoria) combining Bulk samples

• Source: TP-2319&1P2334 Sample No.: Comp-A ElevJDepth: NA Checked by: LBJ

MACTEC, Inc. Title: LAB MANAGER

Raleigh, North Carolina Figure rJ ~
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COMPACTION TEST REPORTI ASTM D-1557-02e1

131

•
\.

•
Curve No.$-- ZAV SpG Composite B

f-- 2.693

I~I- Test Specification:
126 I "- ASTM D 1557-02 Method A Standard

"\ Preparation Method Dry

15 121 I\. HammerWt. 10 lb.
a. loo"" i"oo.l \.L Iz. ~ I " f\.

Hammer Drop 18 in (mechanical).
'00

~ "- Number of Layers fivec
(J)

"-
-

"'0 ~ Blows per Layer 25
~ ", I' I Mold Size .03316 cu.ft.0 116 ' I

I V- I 1'1 "II I.
I' " I Test Performed on Material

" "
Passing No.4 Sieve

I' I'
I I I I

, NM 18.1 LL 44 PI 29
111 I I I '11- Sp.G. (ASTM D 854) 2.693

I I 'I %>No.4 0.0 o/o<No.200 73.6

" uses CL AASHTO A-7-6(20)
I

Date Sampled 1120/08106
5.5 8.0 10.5 13.0 15.5 18.0 20.5 Date Tested 3/17/08

Watar content, % Tested By AWH

TESTING DATA

1 2 3 4 5 6
WM+WS 6095.0 6251.9 6242.2 6191.2

WM 4214.0 4214.0 4214.0 4214.0

WW+T#1 535.20 526.60 641.70 576.00

WD+T#1 492.60 470.80 558.80 490.90

TARE #1 6.80 6.90 6.80 6.60

WW+T#2 #/11- ;//tr ;JIlt> -"fir
WD+T#2 /!l/n- flI/if"' .AI/11- AI/II-

TARE #2 AI/If J'tIjt1- #/11- AI/4-
MOISTURE

,
8.8 12.0 15.0 17.6

DRY DENSITY 114.9 120.9 117.2 111.8

TEST RESULTS Material Description

Maximum dry density =121.0 pcf
Gray Lean CLAY with sand

Optimum moisture = 12.5 % Remarks:
Project No. 6468071777 Client: Bechtel Natural Moisture Value determined after

Project: Exelon Texas COL (Victoria) combining bulk samples

• Source: TP-2317&2334 Sample No.: Comp-B ElevJDepth: NA Checked by: LBJ

MACTEC, Inc. Title: LAB MANAGER

Raleigh, North Carolina Figure \""
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Consolidation
Undrained Triaxial
Compression Test

Results - Composite
Soils
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Report No. 0411-06-i 686

5.0 __-----..,..------r------,......-----...

'-------+------+--------t 015.0 psi confinement

I:t. 30.0 psi confinement

~ 60.0 psi confinement

20.015.010·9
Axial Strain, Sa (%)

5.0
0.0 L----J------l----~:::r=====~

0.0

• ••• _____ ••• ___4_ _.._------. ------- -

~

~
... (I

~. -._-----
I

~~

10

G:"
(I)

.lI:: 8-N--..,
·b
•... 6·b-II
cr
ih 4(I)

e-U>..
CV 2CD
.c
U>

o
o 2 4 6 8 10 12 14 16

Effective Average Stress, p' =(0"1+0"3)/2 (ksf)

MULTI STAGE UNDRAINED TRIAXIAL COMPRESSION TEST
Isotropically Consolidated

Sample: Compo A - Depth: NA
Boring TP-2319 - TP-2334

Reviewed By: 1t1..f!P
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Report No. 0411-08-1686

8.0

6.0
..;::-
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~-
:J 4.0<l

0:-
3=c..
In 2.0
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Q)
CJ
><

W
0.0

015.0 psi confinement

. -_._--------------_.._------ A 30.0 psi confinement ._--
<> 60.0 psi confinement

'-C- ..
I VV'

IF· . . . I

~ -,..- ~

-2.0
0.0 5.0 10.0

Axial Strain, Ea (%)
15.0 20.0

5.0 .._-----~-----__r'------~-----.,

4.0· - ..-------t------+--------Ir--------

015.0 psi confinement

~__---'---I A 30.0 psi confinement

<> 60.0 psi confinement

L -+- -1- . . -.--------

1.08_------4----

20.015.05.0
0.0 ~------+------__+-------+------....

0.0

MULTI STAGE UNDRAINED TRIAXIAL COMPRESSION TEST
Isotropically Consolidated

Sample: Compo A - Depth: NA
Boring TP-2319 - TP-2334

Reviewed By~ .1fJ.i!!J
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Report No. 0411-08-1686

15 -r-----..,...------,.-----,..-----.,
~';: 25.1

C';: 0.50
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~-l/j
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tV
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I
I
I

-i

205 10 15
Effective Normal Stress (ksf)

O.....--..u..-~---.L-...&.....;----___+_-......--....
o

+= 14.6
C = 1.22

15 r------r------..,..-----r-----.,

~ 10 +------1---------\--,..-----+-----1-rnrn
~....

f/)..
tV
(I)

~ 5· ------.--.-

20
0..--......--'-+--.....1.--'-.....,......----.....-------4

o 5 10 15

Total Normal Stress (ksf)

MULTI STAGE UNDRAINED TRIAXIAL COMPRESSION TEST
Isotropically Consolidated- Mohr's Circles

Sample: Compo A - Depth: NA
Boring TP-2319 - TP-2334

Reviewed By: /I2.1..!l
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Report No. 0411-08-1686 .
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UNDRAINED TRIAXIAL COMPRESSION TEST
Isotropically Consolidated

Sample: Compo AA - Depth: NA
Boring TP-2319 - TP-2334

Reviewed By: !J}IIJ
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Report No. 0411-08-1686
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--- --- -
015.0 psi confinement

0.0
0.0 5.0 • 10.p

Axial Strain, sa (%)
15.0 20.0

Reviewed By: w1.1J

UNDRAINED TRIAXIAL COMPRESSION TEST
Isotropically Consolidated

Sample: Compo M - Depth: NA
Boring TP-2319 - TP-2334
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Report No. 0411-08-1686

164 8 12
Effective Normal Stress (ksf)
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o 4. 8 12

Total Normal Stress (ksf)

UNDRAINED TRIAXIAL COMPRESSION TEST
Isotropically Consolidated- Mohr's Circles

Sample: Compo AA - Depth: NA
Boring TP-2319 - TP-2334

16

Reviewed By: .1dl.1P

Volume 3 Rev. 0 - 7/18/2008 Page 1841 of 2042 DCN# EXE808



TRIAXIAL TEST (ASTM D 4767-04): Specimen Setup I Take Down

Project Number: 0411-08-1686 Test Type: CIU Triaxial Cell No.: CYC·3 File Name: Compo Aa

Task No.: NA Test Stress(es), cr'e or cr'v,e = 2.16 & ksf--------
Project Name: Exelon (Victoria) k (o\'e 1o"'v.e) = 1.00 Induced OCR = 1.00 Kua (Cl"d.uaf2Cl"'v.c) = NA

@Meas' DAssumedSpecific GravHy' 2 659Assig Remarks' .,

WTUbe UField Extruded [JLiner X Remolded X Tamping Uconstant Effort: BlowslTamps per Layer = 10-16

Boring No.: TP·2319· TP·2334 Reconstituted . -- Impact/Rammer Rammer Wgt. (Ibf)= 4.50 No. Layers = 4.00

Sample No.: Compo A Compostite No.: -- Pluviated: Tamper Force (Ibf)= Drop (in.) = 0.6-1

Depth (ft): NA Specimen No.: A -- Kneading !Ilundercompactiqn: Uni (%) =__Dia. (in.) = 1.50

Ilspec. Selection by X-ray; r- Geomarine Sample X Recompacted Ref. Effort =MOD %Comp. = 95% ± Opt. = 4%

Type X Isotropic K" stress path Used automated system: Drained Axial strain Rate, &a.rale (%/h) =
f- -- 450 stress pathConsolidation: Anistropic Remarks:

Loading X Static .~ Undrained~ Compo~ Strain USlress~ Constant Cell Pressure UC~~(HZ} StressU Strainr-- I--
Conditions: Post Cyclic Drained Ex!. Stress Path Variable Cell Pressure Rate: 10.1: 1; Other.

Water Initial- Trimming Location Final, Wat SOiL MASSES: Initial Final

Content (WC); Top fY'Jo.1) Bottom fY'Jo:z) SIdes fY'Jd (see below) MoIst + Tare (etc.)(g 988.47 511.03

Container No 686 116 Tare (etc.) (g 484.24 0.00

Mass Mols! Soli + ConI. (g) 114.15 129.11 Mass Moist Spec.• ~ (g) 504.23 511.03

Mass Dry Soli + Container (g) 103.73 115.77 Excess ory 5011 (soil not Included In final mass measurement)

Mass Container (g) 31.63 31.72 Container No

Water Content, Wo,n (% 14.45 15.87 Mass DIY Soil + Cont. (g

Avg. lnlUal we, Wo.tVP (% 14.45 Final (Wal); X Slice :1 Whole Spec. Mass Container (g

See attached data sheet{s) for addiUonat water contents Mass Excess DIY Soli, Md.es (~ 0.00

Specimen Dimensions, (mm) Estimated Initial Unit Weight

Height Dia., X indicates with membrane Total. Y~o (lb/ft3) =I 136.18 Dry. 'Ydo (lb/ft3 )= 118.99

InHial (Ho) Final (Hat) Initial (Do) Final (Oat) I Membrane I Filter Paper I Apparatus

GE 100.000 100.000 1T 50.29 52.85 IFo Membrane (rom): Top Bottom

1 15.74 -0.32 2M 50.28 58.15 Wedge Number: Thickness: 0.75 0.65

2 15.86 -0.60 38 50.24 52.63 Fauure = 1 ISingle; IX Double 0.68 0.64..........................
3 18.92 -0.22 l'T i= dmax Circumference (Crtn.o 152.0 152.0

4 15.88 -0.26 2'M i= dmin Total Thickness Dia,(C,m.oht)

5 15.90 -0.50 3'6 1= Lld Average: 0.34 48.38

Avg 116.46 99.62 Avg. 50.27 54.54 xxXXi< Filter Paper: Top + Bottom:t.8tes ;ljNo .

Measuring Devices: Ao = 1t 02/400 (cm2) 19.85 Filter Strips X Yes; No Number = 8

PIT'pe,~o. Vo (cm3
) 231.14 Type of Filter StriP~8Vertical: % in. & Whatman #54

Calipers: HI.; Dla Atlbrn=7t (0*,,)2/400 (cm2 24.14 X Spiral: Y4 in. & Whatman #1

Dial comparator@H1.; Oia Aa..-.m=(d",;,-Ud)d.....nl400 (cm1
) NA Apparatus: Mass Top Cap, Mtc = 53.4 g, 0.12 Ibf

!Remarks: ID# PI-002 O·Il=(Dr+20..+Ds)/4 (mm) 55.45 Mass oispl. System, Mds (cap, dial, piston, etc.) = NA 9, NA Ibf

UPhoto Taken. Failure Mode: NA - Not Applicable nP Cap Aliched: !Xl ~inn Dia. in.} hi Load Cell:
Failure Sketch ~BUI9' GB - Gage Block Yes; X No; . X Y2: %; External rxl,ntemalr--·_·--------,

Wedge Other Remarks: IFixed, <1 0
;Ea= I I Top Cap· Rotation X Limited,<5°; Unlimited, >50I I

I •
I I Parabolic20%~' I LL=34 PL=12 PI=22 With: Frictionless End Caps; Lat. Movement Top Cap

Wedge/Bulge Ht.= Internal LVDT Jacket

NA (mm) Final Visual Classification: Light Brown Clayey SAND (SC)

Trimmed 1Reconstituted By.".-·_:..:R,;:;,Cl£,jr~_ Set Up By:_--.:..:R.;:;.C.!/"jr:....-_ Taken Down BY:__R...;.;.,C"",jr__

Date: 6/14/2008 Date: 6/1412008 Date: 6/3012008

I I Prelim. Calc. By:._-:..:R.;:;.C~.jr~_ Final Calc. By:.__T:..:P__ Reviewed By: .#/6J
Dse;-more detailed'sketch on attached sheet. Remarks: ,-- _

750.1a (12101/07) TP-2319· TP-2334_Comp. As, SetupTD 7/1712008 FUGRO CONSULTANTS, INC.
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations & Summary(1)
Project Number: 0411-08-1686 Cell No.: CYC-3 File Name: Camp. Aa

Task Number: NA Specific Gravity: 2.659 ~Measured; DAssumed
Boring No.: TP-2Jlg·TP-2334 Sample No.: Compo A ~ecimen No.: A ~th (ft): NA

Type Test: CIU Triaxial Specimen:UuUndisturbed~stltuted; WRecompacted
Calculations Corr for Sail (dissolved SOfids){~JNO or DYes with concentration = ppm. ,

Inltal Water Contents (WC), (Wo) over Saturation. (So), in (%): Calculated Mass of Dry Soli (g)

Top, Wo, Botltom, W•.2 Sides, Wo:; Avg•• Woeyo Selct., W•.s Back Cal., Wo/iJe Initial Selected WC, WO (%) 14.45
W 14.45 14.45 14.45 124.13 Initial • Md•• 440.57..----.._-
So 97.9 97.9 97.9 844.0 Final, Md • l 441.03

Measured final mass of moist soil, MISl (g) 511.03 Selected, Md 441.03
Final mass of moist soil correc;ted for excess dry soil, Mta,e (9) 511.03

Consolidation Data Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7
Changes in Height (mm) and At Initial During 1st Consol. Column 2 or3 Column 4 to Column5to Column 6 to
Volume (em:;) Within Given Seating Back- Increment to 1st Test 2nd Test 3rd Test 4th Test

Consolidation Stages/Columns Stress Pressurina (1) Staae (1) Staae Staae Staae
Sign Convention; (+) Deformation in compression or Flow out of spec.; (-) Deformation in extension (swell) or Flow into spec.

Change in Height,_A~E.!! 0.02 -0.94 0.69 NA NA NA-_._---
Sum of changes in (+ out) 0.03 4.10 NA NA NA
burette readings, Abr.n (- in) -7.50 NA 16.67 NA NA NA (2)

Theoretical AVct.n =(3VoxAHe,/Ho) 0.12 -5.60 4.11 NA NA NA

Vol. Factor, Fv =Abr.nl AVI•n 0.50 0.50 1.00 NA NA NA

Corrected AVa,n =Fyx AVln 0.06 -2.80 NA 0.00 NA NA NA (3)---- ----- -
Selected b..Ven 0.12 -7.50 4.10 NA NA NA

Summa!) For Test Sta es
Test Stage: 1st = 1 2nd = 2 3rd= 3 4th =4

Cell Pressure, eren (psi) 75.00 NA NA NA Number of
Back Pressure, Ub•n(psi) 60.00 NA NA NA Test Stages = 1

Axial Force Reading, Prn (Ibt) 1.00 NA NA NA 150 =200 min

Eft. Consol. Stress (er'e or er'ye) (4), (kst) 2.20 NA NA NA

te, ON orin X days I hrs 2.00 NA NA NA

At Final Test Stress/Stage· Summary of Calculation of b..Ve (em") by Different Procedures

By select_~~'y?IU~~~ __1By Saturatio~=-1 00 o/~ By Change in Mass (5)IFor Dlff. In Meas. Vol. 01o-Va/), For Selected AVe, required

b..Ve=1" -3.28 ,We =1' -5.14 b..Ve=1 0.69 &corr. for b..H1d b..Ve= Gs for Se = 100 %: 2.689

At Final Test Stress/Sta~e - Consolidation Conclusions

!t.He,f(mm) = -0.23 It..Ve,r(cm=) = -3.28 Back Cal. Gs for 8=100% = 2.689 Normalized __~~~h. (%) = -0.35

llaee (%) = -0.20 Eve.f (%) = -1.42 Diff. in: Vol. Ch. (%) =
SummarY of SDeeimen Phvsical ProDerties

Specific Gravity: Water Unit Weight Void Volumetric Skempton
Gs =2.659 Muound Height Volume Area Content Total Dry Saturation Ratio Water Porosity B para·

Condition: (mm) (cm~ (cm2) (%) (ocf) (ocf) (%) e Content n meter %(6)

Initial: 116.46 231.14 19.85 14.33 136.18 119.11 97.4 0.391 0.2739 0.281 97.0

After -~~.!..~!< 116.69 234.42 20.09 15.87 136.09 117.45 102.7 0.411 0.2991 0.291--_.._-- .--".-~--_.. ------.,.-- ._---
Consol.: to 2nd a'e ..-- .

to 3rd a'e -----_._- -----
to 4th de

-.-- ----

Notes: (1) If the conso!. stress in the 1st conso!. increment & 1s1 test slage are equal. log the data in Column 4.

(2) The height changes occuring within each shearing and unloading stage (1 - 4) are recorded in these rows (after Column 3).
(3) The volume changes occuring within each shearing and unloading stage (1 ·4) are calculated/recorded in these rows (after Column 3).

(4) Stresses are corrected for membrane. (5) - M~o·{MlaI,e+Pv"'I.rx.6.vin.coIumn1&2)

(6) Initial value is after back pressuring
NA - Not Applicable ON - Over Night; WC - Water Content Remarks: Wet Method use~in t~e ~~turation Stage

Calculated By: TP Reviewed By: 14fit?

757.2a (12/01/07) TP-2319 - TP-2334_Comp. Aa, CalSum1 7/1712008 FUGRO CONSULTANTS, INC.
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MULT1STAGE TRIAXIAL TEST: SpecImen Calculations Summary(2)

Test Type:__---:C:.;I.:;U;..T:..:.n:;:·ax:.;,i:.::a,;..1__ App. No.: CYC-3 File Name: Compo Aa

Task No . NA Test No.: 0 Test Series for' 0

Project Number:_---:O:..4:..:1..;,1...:-o:.;:8;..-1:.;:68:.::.:S__

Project Name' Exelon (Victoria) .,

~Tube UField Extruded []~iner I X IRemolded X Tamping ~constantEffort: BlowsITamps per Layer = 10-16
Boring No.: TP-2319-TP·2334 Reconstituted Impact/Rammer Rammer W9t.Obf):5= No. Layers = 4.00

I--
Sample No.: Comp.A Compostite No.: Pluviated: Tamper Force (Ibf) Drop (in.) = 0.5·1

I--
~Undercompaction: Unl (%) "'__Dia. (in.) =Depth (ft): NA Specimen No.: A Kneading 1.50

'Spec. Selection by X-ray; r1Geomarine Sample
'-
X Recompacted Ref. Effort '" MOD % Compo '" 95% ± Opt. = 4%

Type ~~sotroPiC H~ stress path Used automated system Drained Axial Sirain Rale, C• .nIo (%/hr.)=

Consolidation Anistropic 45° stress path Remarks:

Loading ~ Static

~
Undrained~~omp. ~~train UStress ~.conslantCell pressure h'aCY:n~Z) H~lress Ustrain

Conditions Post Cyclic Drained Ext. Stress Path Variable Cell pressure Rate: 0.1; 1; other:

Specific Gravity: Water Unit Weight Void Skempton

Gs = 2.659 1oI......d Height Volume Area Content Total Dry Saturation Ratio B para·

Condition: (mm) (cmJ
) (cm2

) (%) (pef) (pef) (%) '8 , meter %(1) Unit for Stresses: (ksf)

Initial: 116.46 231.14 19.85 14.33 136.18 119.11 97.41 0.39 97.0

After to 1st a'c 116.69 234.42 20.09 15.87 136.09 117.45 102.71 0.41

Consol.: to 2nd a'
to 3rd (J'c

to 4th (J'c

Consolidation Stress Summarv and Loading Summary Membrane Correction

Item Unit 1st Stage 2nd Stage 3rd Stage 4th Stage Type: Bulge

Axial StraIn diJrlng Consol., i. : % -0.197 NA NA NA Modulus: 150.0 psi

Vol. Strain during Consol., v. : % -1.419 NA NA NA Diameter: 48.38 mm

Effective Vertical Stress, a'y (ksf) 2.202 NA NA NA Thickness: 0.34 mm

Effective Horizontal Stress, q,': (ksf) 2.156 NA NA NA Area Correotlon

Consol. Stress Ratio, k (a'h 1~) : - 0.979 Type: Bulge

Induced OCR: - 1.00 NA NA NA Stage ArBa Corr. Canst.: Final Area (em'):

Eft. Average Stress, (q; + a',)/2 : (ksf) 4.358 1st 1.246 24.14

Eft. Mean Suess, (a; + 2*a',)/3 : (ksf) 2.171 2nd

Undr. Ambient Shear Stress, L: (ksf) NA NA NA NA 3rd

Undr. Ambient Shear Strain, Ca... % NA NA NA NA 4th

Notes: See Fugro South, Inc. Notalion Listing for definition of symbols and acronyms. Filter Paper Correction

(1) Inilial B is after saturation Type: None Type Strips: Sprial #1

NA - Not Applicable Strips: 8

Force: 0.000 Ibf/stJip

Final VISual Description and Remarks: ..;;L:.;:;ig~h;.;.t..;;B..;,.ro;.;wn.;.;.;...;;C,;;;la:t.ye..;,.y,-S..;;.;..;A;;.,;N..;;D...:(".;;S..;;C~) _

LoadIng Summary

1>. q p' ~u a1' a3'
Stage Stress Status

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

1st
Max Shear Stress 14.83 2.568 5.499 -0.781 B.066 2.931

Max Obliquity 1.07 1.396 2.429 1.087 3.825 1.033

2nd
Max Shear Stress

Max Obliquity

3rd
Max Shear Stress

Max Obliquity

4th
Max Shear Stress

Max ObliqUity

I I
Remarks: Stain Rate (%/min) ;2.00E-03
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Project: 0411·08-1686

Test Type: _..;;C~IU;..T.;.;r.;.;lax;;.;;la;.;;;.l~

STAGE 1

Boring No.: TP·2319· TP·2334

Sample No.: . Compo A

Specimen No.: A

Depth (ft.): _-.,.;.;N~A__

Stage NO':__...;1__

Elapsed lAxial Strair Excess Volume Obliquity

TIme l;a q .p' PWP,Il.U Change a'l/a'3 A, Es ET
(min) (%) (ksf) (ksf) (ksf) (cm3

) . . (ksf) (ksf)

0.0 0.000 0.023 2.179 0.000 0.000 1.022 0.000 . .
.-

12.5 0.021 0.167 2.230 0.098 0.000 1.162 0.323 1337.3 1295.5-----
~- 0.042 0..296 2.257 0.205 0.000 1.302 0.357 1296.3 997.3-

37.5 0.071 0.402 2.262 0.291 0.000 1.432 0.390 1071.9 784.9
._._-~---

50.0 0.093 0.493 2.275 0.382 0.000 1.553 0.398 1014.3 710.0

62.5 0.118 0.569 2.282 0.456 0.000 1.665 0.405 921.7 591.7
._._----~-~

.._-_..-
75.0 0.140 0.632 2.278 0.523 0.000 1.767 0.418 872.0 518.3

- ----- _.
87.5 0.162 0.682 2.267 0.581 0.000 1.860 0.433 812.7 420.6--_..._-
100.0 0.186 0.729 2.261 0.635 0.000 1.951 0.442 759.6 393.2

112.5 0.207 0.771 2.256 0.683 0.000 2.039 0.449 720.8 363.9•.
125.0 0.232 0.813 2.253 0.720 0.000 2.129 0.453 680.3 331.0-_._- ----_. --_._-
137.5 0.256 0.852 2.251 0.767 0.000 2.217 0.456 646.8 300.0.._---
150.0 0.281 0.886 2.250 0.804 0.000 2.300 0.459 613.9 263.3

162.5 0.308 0.920 2.246 0.829 0.000 2.387 0.463 582.2 243.3-_..__.. "--
175.0 0.331 0.947 2.245 0.864 0.000 2.459 0.465 558.1 224.8

- -
187.5 0.354 0.972 2.245 0.890 0.000 2.526 0.465 535.4 216.0

200.0 0.380 1.000 2.250 0.913 0.000 2.600 0.464 514.1 210.7

212.5 0.403 1.023 2.250 0.931 0.000 2.668 0.465 496.2 199.6

225.0 0.427 1.047 2.251 0.955 0.000 2.739 0.465 479.3 191.3..--- ._------
237.5 0.451 1.069 2.258 0.971 0.000 2.799 0.462 463.5 178.2.•- .__.----
250.0 0.475 1.089 2.257 0.980· 0.000 2.866 0.463 449.1 163.4f-._-_.- -
262.6 0.501 1.110 2.262 1.002 0.000 2.926 0.462 434.0 137.7.. -----
275.1 0.529 1.127 2.266 1.014 0.000 2.978 0.461 416.9 139.0- "

287.6 0.552 1.145 2.270 1.021 0.000 3.033 0.459 406.4 157.6. .-

300.1 0.576 1.164 2.274 1.036 0.000 3.095 0,458 395.8 131.5- .-
312.6 0.602 1.177 2.283 1.047 0.000 3.129 0.455 383.4 117.9- ._. ------
325.1 0.624 1.192 __.~~I.8_ 1.058 0.000 3.194 0.458 374.3 138.1-------
337.6 0.647 1.209 2.281 1.062 0.000 3.253 0.457 366.3 121.6_.. --..__._-- ----_.
350.1 0.673 1.221 2.281 1.075 0.000 3.304 0.457 355.8 116.5.-
362.6 0.694 1.235 2.286 1.081 0.000 3.351 0.456 349.3 130.3.._.---.. ..-_.._.._- ._---- _._--
375.1 0.720 1.251 2.291 1.084 0.000 3.406 0.454 341.3 117.4._._-_.
387.6 0.743 1.264 2.297 1.090 0.000 3.448 0.452 334.0 99.3._____w._ ---'----
400.1 0.770 1.276 2.307 1.095 0.000 3.474 0.449 325.5 90.9

412.6 0.794 1.287 2.311 1.098 0.000 3.514 0.448 318.3 97.9------- ..---
425.1 0.817 1.299 2.321 1.095 0.000 3.541 0.444 312.3 104.4

437.6 0.844 1.314 2.337 1.102 0.000 3.567 0.439 305.6 95.3--_.- --------
450.1 0.868 1.323 2.345 1.103 0.000 3.591 0.436 299.7 79.1

3.614
----_..•.

462.6 0.895 1.333 2.354 1.096 0.000 0.433 292.8 77.9
.~.._....._-
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STAGE 1

Elapsed Axial Strair Excess Volume Obliquity

Time e. q p' PWP.AU Change cr'l/cr'3 Ar Es Er
(min) (%) (ksf) (ksf) (ksf} (cm3

) - . (ksf) (ksf)

475.1 0.918 1.343 2.365 1.100 0.000 3.627 0.430 287.5 71.1.- ----
487.6 0.943 1.350 2.377 1.101 0.000 3.631 0.425 281.5 71.2-
500.1 0.968 1.361 2.389 1.099 0.000 3.646 0.421 276.3 76.5

550.1 1.067 1.396 2.429 1.087 0.000 3.703 0.409 257.4 70.5----
600.1 1.164 1.430 2.506 1.058 0.000 3.657 0.384 241.6 64.1

650.1 1.263 1.459 2.551 1.046 0.000 3.672 0.370 227.3 58.4-_...._- --
700.1 1.361 1.487 2.601 1.028 0.000 3.670 0.356 215.2 58.4

750.1 1.461 1.517 2.656 1.008 0.000 3.663 0.340 204.5 52.7-
800.1 1.560 1.540 2.716 0.979 0.000 3.619 0.323 194.4 48.5

850.1 1.662 1.565 2.775 0.953 0.000 3.589 0.307 185.6 47.9

900.1 1.759 1.588 2.831 0.925 0.000 3.552 0.291 177.8 44.3

950.1 1.856 1.608 2.886 0.894 0.000 3.518 0.277 170.8 43.1

1000.1 1.951 1.629 2.922 0.865 0.000 3.519 0.269 164.6 40.8-- ._.
1050.1 2.050 1.648 2.971 0.843 0.000 3.491 0.256 158.5 39.4

1--'----_...
1100.1 2.146 1.667 3.022 0.813 0.000 3.462 0.244 153.2 41.1-
1150.1 2.243. 1.688 3.071 0.783 0.000 3.440 0.232 148.4 34.7

1200.1 2.338 1.701 3.103 0.764 0.000 3.425 0.224 143.5 35.6 .-
1250.1 2.433 1.722 3.155 0.730 0.000 3.401 0.213 139.6 38.6'------ ---_.
1300.1 2.531 1.738 3.190 0.707 0.000 3.394 0.205 135.5 36.3

1350.1 2.626 1.757 3.238 0.676 0.000 3.372 0.195 132.0 40.9_.__..._- _ .._-- ".------
1400.1 ,-2.:72~... 1.777 3.275 0.663 0.000 3.374 0.188 128.8 30.7.__._---
1450.1 2.821 1.786 3.315 0.639 0.000 3.337 0.178 125.0 24.3- - --_... -_._- _._-_...

1500.1 2.915 1.800 3.349 0.617 0.000 3.326 0.171 121.9 32.2.- --------- ._---_.
1550.1 __ 3.QO~_ 1.817 3.374 0.601 0.000 3.333 0.167 119.2 37.2

-"-----
1600.1 3.103 1.835 3.400 0.586 0.000 3.347 0.163 116.8 31.5

1650.1 3.198 1.846 3.443 0.557 0.000 3.313 0.153 114.0 24.9

1700.1 3.294 1.859 3.478 0.529 0.000 3.297 0.146 111.5 30.5-------
1750.1 3.393 1.876 3.518 0.511 0.000 3.286 0.139 109.2 30.5

1800.1 3.485 1.888 3.542 0.498 0.000 3.284 0.135 107.0 25.0------
1850.1 3.581 1.900 3.576 0.476 0.000 3.266 0.128 104.8 28.5

----~--
--_._~..

1900.1 3.676 1.916 3.622 0.450 0.000 3.245 0.119 103.0 22.9--
1950.1 3.772 1.921 3.668 0.424 0.000 3.200 0.108 100.6 19.1

2000.1 3.870 1.934 3.707 0.396 0.000 3.183 0.100 98.8 24.4.._~---- .._------
2050.1 3.970 1.946 3.738 0.368 0.000 3.171 0.094 96.8 21.8----_. -_.-
2100.1 4.066 1.956 3.772 0.349 0.000 3.154 0.088 95.0 23.3-_._-- .....---
2150.2 4.162 1.968 3.807 0.327 0.000 3.140 0.081 93.4 20.7................_-- ..._...._-----
2200.2 4.262 1.976 3.826 0.313 0.000 3.136 0.078 91.6 16.2

2250.2 4.360 1.984 3.856 0.291 0.000 3.120 0.072 89.9 18.9------- ._------ ._-- -------..-
2300.2 4.463 1.995 3.892 0.263 0.000 3.102 0.065 88.3 15.5.--
2350.2 4.563 2.000 3.917 0.248 0.000 3.086 0.060 86.6 14.8---- -
~~~ 4.662 ~.OO9_. 3.934 0.241 0.000 3.088 0.058 85.2 18.3-----

2450.2 4.762 2.018 3.964 0.221 0.000 "_.3.073 0.052 83.8 19.5
-

2500.2 4.861 2.029 3.986 0.213 0.000 3.074 0.050 82.5 19.6- --- ...__..-
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STAGE 1

Elapsed !Axial Strai Excess Volume Obliquity

Time Sa q p' PWP.AU Change r:s',/a'3 At Es ET

(min) (%) (ksf) (ksf) (ksf) (em; - - (ksf) (ksf)

2625.2 5.115 2.051 4.043 0.177 0.000 3.059 0.040 79.3 16.9-
2750.2 5.364 2.071 4.094 0.142 0.000 3.048 0.032 76.4 16.8.- -
2875.2 5.617 2.093 4.162 0.101 0.000 3.024 0.021 73.7 15.8.
3000.2 5.863 2.111 4.206 0.073 0.000 3.015 0.015 71.2 15.5._-
3125.2 6.111 2.132 4.244 0.041 0.000 3.018 0.010 69.0 17.5

3250.2 6.356 2.154 4.292 0.000 0.000 3.015 0.004 67.0 17.5

3375.2 6.602 2.175 4.346 ·0.040 0.000 3.003 -0.004 65.2 18.7_.-_.._. -
3500.2 6.848 2.200 4.434 ·0.094 0.000 2.970 -0.018 63.6 16.1 -
3625.2 7.096 2.214 4.478 -0.131 0.000 2.956 -0.025 - 61.8 13.0

3750.2 7.340 2.232 4.542 ·0.162 0.000 2.933 -0.035 60.2 14.7
_.~........- ._. '-

3875.2 7.589 2.250 4.591 -0.188 0.000 2.923 -0.042 5B.7 14.9 ..-
4000.2 7.836 2.269 4.623 -0.209 0.000 2.927 -0.044 57:3 14.8

4125.2 8.081 2.287 4.674 -0.231 0.000 2.916 -0.051 56.0 13.2._._-- ..._.- .......-
4250.2 8.325 2.301 4.719 -0.261 0.000 2.903 -0.058 54.7 10.9

4375.2 8.569 2.313 4.745 -0.284 0.000 2.903 -0.060 53.5 10.9

4500.2 8.813 2.328 4.783 ·0.301 0.000 2.896 -0.065 52.3 12.9- -
4625.2 9.064 2.345 4.805 -0.315 0.000 2.907 -0.065 51.2 14.4- -
4750.2 9.314 2.364 4.844 -0.339 0.000 2.906 -0.069 50.3 8.6

4875.2 9.567 2.367 4.862 ·0.355 0.000 2.897 -0.072 49.0 8.8

5000.2 9.616 2.386 4.908 -0.382 0.000 2.892 -0.078 48.1 13.9_.. --
5125.2 10.069 2.402 4.971 -0.416 0.000 2.869 -0.087 47.2 12.1

5250.2 10.320 2.416 5.011 -0.442 0.000 2.862 -0.092 46.4 7.9- _. .._--_.-
5375.2 10.575 2.422 5.041 -0.464 0.000 2.849 -0.097 45.4 8.9

5500.2 10.829 2.439 5.073 -0.487 0.000 2.851 -0.099 44.6 11.1..
5625.2 11.083 2.450 5.093 -0.507 0.000 2.853 -0.101 43.8 8.9----
5750.2 11.336 2.461 5.126 -0.528 0.000 2.848 -0.104 43.0 8.2

5875.2 11.582 2.470 5.148 -0.543 0.000 2.845 -0.107 42.3 8.6.- - -
6000.2 J11.835 2.483 5.201 -0.588 0.000 2.827 -0.114 41.6 9.1- -
6125.2 12.084 2.493 5.243 -0.612 0.000 2.814 -0.120 40.9 9.1..
6250.2 12.328 2.505 5.226 -0.600 0.000 2.841 -0.114 40.3 6.1

6375.2 12.584 2.508 5.295 -0.647 0.000 2.800 -0.127 39.5 6.7---_. --
6500.2 12.832 2.522 5.342 -0.674 0.000 2.788 -0.133 38.9 7.0-- ~-'--'-"_._.

6625.2 13.083 2.526 5.363 -0.694 0.000 2.780 -0.136 38.3 4.2---_.._... . --
6750.2 13.331 2.532 5.387 -0.714 0.000 2.774 ·0.139 37.6 4.9--- ..
6875.2 13.582 2.538 5.417 -0.734 0.000 2.763 -0.144 37.0 5.2------
7000.2 13.826 2.545 5.442 -0.753 0.000 2.758 -0.147 36.5 6.1

- ---.----- -- - ..
7125.2 14.073 2.553 5.462 -0.766 0.000 2.755 -0.149 35.9 6.5-
7250.2 14.319 2.561 5.500 -0.772 0.000 2.743 -0.154 35.4 5.5

7375.2 14.568 2.567 5.502 -0.778 0.000 2.749 -0.153 34.9 2.4.. --
7500.2 14.819 2.567 5.501 -0.782 0.000 2.750 -0.153 34.3 4.2

7505.3 14.829 2.568 5.499 -0.781 0.000 2.752 -0.152 34.3 7.9---'-- ---- -
-.
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UNDRAINED TRIAXIAL COMPRESSION TEST
Isotropically Consolidated

Sample: Compo AS - Depth: NA
Boring TP-2319 - TP-2334
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Sample: Compo AS - Depth: NA
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TRIAXIAL TeST (ASTM D 4767-04): Specimen Setup I Take Down

Project Number: 0411-08-1686 Test Type: CIU Triaxial Cell No.: CYC2 File Name: Compo Ab

Task No.: N...;,A..;... Test Stress(es), o'e or cr'v,c = 4.32 & ksf

Project Name: Exalon (Victoria) k (a'h.C 1a'v,e) = 1.00 Induced OCR = 1.00 Kua (ad,u.l2cr'v,c) = NA

Assig Remarks' 95% max dry density (+1-1 0 Ib) and +4 0 % opt mc(+I- 0 5o/~pecific Gravity· 2659 0Meas.; DAssumed

UTube UField Extruded ULiner X Remolded X Tamping Uconstant Effort: Blowsrramps per Layer = 10-16

Boring No.: Tp.2319·TP·2334 UReconstituted I- Impact/Rammer RammerWgl.(lbf)= 4.50 No. Layers = 4.00

Sample No.: Compo A Compostite No.: I- Pluviated: Tamper Force (Ibf)= Drop (in.) = 0.5-1

Depth (ft): NA Specimen No.: B Kneading [JunderCOmpaction: Unl (0/0) = Dia. (in.) = 1.50

ISpec. Selection by X-ray; r- Geomarine Sample XRecompacted Ref. Effort = MOD % Compo =95% + Opt. = 4 %

Type ~Isotropic Ko stress path Used automated system: Drained Axial Strain Rate, sa.rate (%/h) =

Consolidation nAnistroplc I- 45
0

stress path Remarks:

Loading ~ Static ~ Undrained~ comp.l XIStralnUSlress~ Constant Cell Pressure Dcy~ (Hz) I- stressUStrain

Conditions' Post Cyclic Drained Ext nStress Path Variable Cell Pressure Rate:1 0.1; 1; Other.

Water Inilial- Trimming Location Final, Wat SOIL MASSES: Initial Final

Content (We); Top (Wo.1) Bottom (Wo.2) SidesrNd (see below) Moist + Tare (etc.)(g 988.54 505.05

ConlainerNo 707 1130 Tare (etc.) (g 484.29 0.00

Mass Moist Soil +Cont (g) 127.86 143.45 Mass Moist Spec., ~n (g) 504.25 505.05

Mass Dry Soli + Container (g) 116.06 129.06 Excess Dry Soil (soli not included In flnal mass measurement)

Mass Conlalner (g) 31.91 32.50 Container No

Water Content, Wo.n (% 14.02 14.90 Mass Dry Soli + Cont. (g

Avg. Initial WC, Wuvg (% 14.02 Final (Waf); X Slice ;1 Whole Spec. Mass Container (g

See attached data sheel(s) for additional water contents Mass Excen Dry Soil, Md... (g 0.00

48.38

152.0

Bottom

0.65

0.64

Dia.(Crm,o!1t)

Specimen Dimensions, (mm) Estimated Initial Unit Weight
Height Dia., X indicates with membrane Total, Yto (Ib/It$) =I 137.09 Dry, Yd.o (lbIfl3 )= 120.23

Initial (Ho) Final (HQ1) Initial (Do) Final (Oat) I Membrane' Filter Paper I Apparatus
G8 100.000 100.000 1T 50.11 54.00 !Fol Membrane (mm): Top

1 15.99 -1.00 2 fII 50.22 56.02 Wedge Number: Thickness: 0.75

2 15.95 -1.00 38 50.29 55.00 Failure = 1 ISingle; 1X IDouble 0.68
I..:....J-----+----r.-+-----J-·..··......·......·....···

3 15.99 -1.25 1'1 i= drnax Circumference (Crm•o 152.0

4 16.00 -1.13 2'M i= dmin Total Thickness

5 16.02 -1.08 3'B i= Lid Average: 0.34

I-A...:V9~_1_1_5_.9_9~L....-_9_8_.9_1_T"A...:"9..1..__50_._2_1---JL....-_5_5_.0_1.,-..t.XXXXX_-...II-IFilter Paper: Top + Bottom:0Yes ;DNo .

Measuring Devices: Ao = 11 02/400 (cm2 19.80 Filter Strips~Yes ; UNo Number = 8

PI Tape:~Dia Vo (cm3
) 229.63 Type of Filter StriPsrlvertical: Y4 in. & Whatman#54

calipers:DHl.i Ola A.!b.m=1I (D".1)2/400 (cm2 23.98 ~fX1spiral: 11.1 in. & Whatman #1

Dial comparator0HI.i Ola AIh<.ma(dmn-26d)d......7lI400 (em; NA Apparatus: Mass Top Cap, M!e = 53.4 g, 0.12 Ibf

lRemarks: 10# PI-002 O·..·<DT+2D,A+Ds)/4 (mm) 55.26 Mass Olspl. System, M... (caP. dial, piston, etc.) = NA 9, NA lbf

Final VIsual ClassificatIon: LIght Brown Clayey SAND (SC)_.;..N.;..A~(mm)

UPhoto Taken. Fallure Mode: NA - Not Applicable ~p Cap~ched: h Pi~n O~in.) h Load Cell:

f.~~~!:_?~:!:~ ~BUJge GB - Gage Block I IYes; I X INo; IX IYz:l 1%; External txllntarnal

8 a= ! I Wedge other Remarks: TopCap-Rotation IFlxed.<1°; X Limlted,<5°; Unllmited,>5°

20%-+1 I Parabolic ,.;.L_L_=_3..;.,4..;.,P..;.,L_=..;.,12;,;..;..P,;...I=,.:2;::2-t With: Frictionless End Caps; Lat. Movement Top Cap

! · Wedge/Bulge Ht.= Internal LVDT Jacket,
I

Trimmed 1Reconstituted By: RC,jrIYR Set Up BY:_..;R,:,;:C:..!J,i.:.,r_ Taken Down BY:_...;.R..;..;C;.:.,j...r _

Date: 611412008 Date: 6/1412008 Date: 6/2312008

I' Prelim. Calc. By:.__.:.;R~C;.:..!,j::..r_ Final Calc. By:.__T:..:,P__ Reviewed By: ~

Dse;-more d~i;i1;~'sketchon attached sheet. Remarks: _
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations & Summary(1)
Project Number: 0411-08-1686 Cell No.: CYC2 File Name; Compo Ab

Task Number: NA Specific Gravity: 2.659 [RlMeasured; DAssumed

Boring No.: TP·2319-Tp·2334 Sample No.: Compo A ~ecimen No.: B ~lh (ft): NA

Type Test: CIU Triaxial specimen;U"Undisturbed~stituted; l25jRecompacted

Calculations Corr for Salt (dissolved solidsH:::R]No or DYes with concentration = ppm, ,
Inltal Water Contents (WC), (Wo) over Saturation, (So), in (%): Calculated Mass of Dry Soil (g)

Top, Wo1 Botttom, WO,2 Sides, W03 Avg., Woavo Selct., Wo•s Back Cal., w.JJo Initial Selected WC, WO (%) 14.02 .

~
14.02 14.02 14.02 124.90

_._-.------
Initial , Md 0 44225---

98.6 98.6 98.6 859.0 Final, Mdal 439.55

Measured final mass of moist soil, Mlat (9) 505.05 Selected, Md 442.25
Final mass of moist soil corrected for excess dry soil, Mlal e (g) 505.05

Consolidation Data Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7

Changes in Height (mm) and At Initial During 1st Consol. Column2or3 Column4to Column 5 to Column 6to

Volume (cm3
) Within Given Seating Back- Increment to 1st Test 2nd Test 3rd Test 4th Test

Consolidation StaQes/Co!umns Stress Pressuring (1) Stage (1) Stage Stage Stage

Sign Convention: (+) Deformation in compression or Flow out of spec.; H Deformation in extension (swell) or Flow into spec.

Change in Height, bHen 0.03 -0.31 1.11 NA NA NA-_._-_.._... _. ---_...- ._--
Sum of changes in (+ out) 0040 7.10 NA NA NA--
burette readings, t.br•n (- in) -6.80 NA 16.68 NA NA NA (2)

-"."'. -
Theoretlcal bVe~n = (3VoXbHe,/Ho) 0.18 -1.84 6.59 NA NA NA--_.__.. .. .. -------

Vol. Factor, Fv =bbr.nl bV•.n 0.50 0.50 1.08 NA NA NA

Corrected AV~:'-;-FvX AV~n
-

0.09 -0.92 NA 0.00 NA NA NA (3)

Selected AVen 0040 -6.80 7.10 NA NA NA

Summa~ For Test Sts es

Test Stage: 1st = 1 2nd =2 3rd = 3 4th=4

Cell Pressure, crc,n (psi) 90.00 NA NA NA Number of-
Back Pressure, Ub,n (psi) 60.00 NA NA NA Test Stages = 1

Axial Force Reading, Prn (lbf) 1.00 NA NA NA tso = 120 min

Eft. Consol. Stress (cr'e or cr've) (4), (ksf) 4.38 NA NA NA

te, ON orin X days I hrs 2.00 NA NA NA

At Final Test Stress/Stage. Summary of Calculation of INc (em") by Different Procedures

By Selected Volumes IBy Saturation :,.~~BYChange in Mass (5) For Diff. in Meas. Vol. fVo·VaJ, For Selected AVe, required

AVe =1 0.70 I bVe=10.10 AVe =1 5.99 & carr. for AHld AVe= Go for Se = 100 %: 12.'669-

At Final Test Stress/Stage· Consolidation Conclusions

6He.r (mm) = 0.83 AVe,r(cm1 = 0.70 Back Cal. Gs for 5=100% = 2.669 Normalized HI. Ch. (%) = 0.37...-.,-- f--.

l'aee (%) = 0.72 I'vef (%) = 0.30 Ditt. in: Vol. Ch. (%);;

Summary of Specimen Physical Properties

Specific Gravity: Water Unit Weight Void Volumetric Skempton
G. = 2.659 Mt_ Height Volume Area Content Total Dry Saturallon Ratio Water Porosity B para·

Condition: (mm) (cm~ (cm2
) (0/0) (pet) (pct) (%) e Content n meter %(6)

Initial: 115.99 229.63 19.80 14.02 137.09 120.23 98.5 0.378 0.2705 0.274 96.0

After to 1st cr'e 115.16 228.93 19.88 14.20 137.72 120.60 100.9 0.374 0.2748 0.272- -
Cons.ol.: to 2nd cr'c --- - - -----

to 3rd de .. -.-
to 4th cr'e

Notes: (1) If the consol. stress in the 1st consol. increment & 1SI test stage are equal. log the data in Column 4.

(2) The height changes occuring within each shearing and unloading stage (1 - 4) are recorded in these rows (after Column 3).

(3) The volume changes occuring within each shearing and unloading stage (1 - 4) are calculated/recorded in these rows (after Column 3).

(4) Stresses are corrected for membrane. (5) - M~D-(MIa~e+PwalerXAVin.COlumn1&2)

(6) Initial value is after back pressuring

NA - Not Applicable ON - Over Night; WC - Water Content Remarks: Wet ~ethod used in the Saturation Sta_!;1~._..._. _
Calculated By: TP Reviewed By: 1It,(}

757.2a (12/01/07) TP-2319 - TP-2334_Comp. Ab. CalSum1 7/17/2008 FUGRO CONSULTANTS, INC.

Volume 3 Rev. 0 - 7/18/2008 Page 1852 of 2042 DCN# EXE808



MULTISTAGE TRIAXIAL TEST: Specimen Calculations Summary(2)

Test Type:__.......;C:;..:I..;;;U...:T~(;.;;la;.;.xi;.;;a.;..1__ App. No.: CYC2 File Name: Compo Ab

Task No' NA Test No' 0 Test Series for' 0

Project Number:_.......;O;.,.4;.,;1..;,1,.;;-0;,;;8_-1;.,;68;.;;;.,;;6__

Project Name' Exelon (Victoria) ., ..
~Tube UField Extruded lJ~iner X IRemolded X Tamping 25JConstant Effort: BlowslTamps per Layer = 10-16

Boring No.: TP-2J19· TP-2334 Reconstituted Impact/Rammer RammerWgt.(lbt)~. No. Layers = 4.00
I-

Sample No.: Camp. A Compostite No.: - Pluvlated: . Tamper Force (Ibf) Drop (in.) = 0.5-1

Depth (ft): NA Specimen No.: B
,.-

Kneading I1Undercompaction: Un! (%) =__Oia. (in.) =. 1.50

ISpec. Selection by X-ray; nGeomarine Sample X Recompacted Ref. Effort =MOD % Compo = 95% ± Opt. = 4%

Type -1~sotroPiC H,Ko stress path Used automated system Drained Axial Strain Rate, c•.- (%/hr.)=

Consolidation . Anistropic 45· stress path Remarks:

Loading ps.. Static

~
Undrained~~omp.~Straln UStress~~nstant0411 pressure ~aCYClic (Hz) HSlress UStrain

Conditions Post Cyclic Drained Ext. Stress Path Variable eea pressure Rate:r10.1; 1; Other:

Specific Gravity: Water Unit Weight Void Skempton

G. =2.6S9 ..........d Height Volume Area Content Total Dry Saturation Ratio B para-

Condition: (mm) (em3
) (em2

) (%) (pet) (pet) (%) e meter %(1) Unit for Stresses: (ksf)

Initial: 115.99 229.63 19.80 14.02 137.09 120.23 98.55 0.38 95.0

After to 1st (f' 115.16 228.93 19.88 14.20 137.72 120.60 100.94 0.37

Consol.: 10 2nd (f'c

to 3rd (f'c

10 4th (f'c

Consolidation Stress Summary and Loading Summary Membrane Correction

Item Unit 1st Stage 2nd Stage 3rd Stage 4th Staae Type: BUlge

Axial Strain during Consol., f" : % 0.716 NA NA NA Modulus: 150.0 psi

Vol. Strain during Consol., f. : % 0,305 NA NA NA Diameter: 48.38 mm
EflectlVe Vertical Stress, a', (ksf) 4.376 NA NA NA Thickness: 0.34 mm

Effective Horizontal Stress. <fl': (ksf) 4.344 NA NA NA Area Correction

Consol, Stress Ratio, k (a'h 1.;) : - 0.993 Type: Bulge

Induced OCR: - 1.00 NA NA NA Stage Area COlT. Const.: Final Area (cm2
):

Eft. Average Stress, (a; + a'~/2 : (ksf) 8.721 1st 1.205 23.98

Eff, Mean Stress, (~+ 2*owl3 : (ksf) 4.355 2nd

Undr. Ambient Shear Stress. ~: (ksf) NA NA NA NA 3rd

Undr. Ambient Shear Strain, Eo,,, % NA NA NA NA 4th

Notes: See Fugro South. Inc. Notation Listing for definition of symbols and acronyms. Filter Paper Correction

(1 f Initial B is after saturation Type: None Type Strips: Sprial#1

NA - Not Applicable Strips: 8
Force: 0.000 Ibf/strip

Final Visual Descnption and Remarks: ..;;l;;;.:ig""h.;.;.t~B"-ro...;wn...;;.;....;.C...;la,,-Y.;.,,eY,--SA;...;;..;N.;.D-,(,","S_C-,-)__.....;.. _

Loading Summary

£. q p' lIU GI' (fJ'
Stage Stress Status

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

1st
Max Shear Stress 14.64 3.086 6.268 1.354 9.354 3.183

Max Obliquity 1.51 2.249 3.865 2.683 6.114 1.617

2nd
Max Shear Stress

Max Obliquity

3rd
Max Shear Stress

Max Obliquity

4th
Max Shear Stress

Max Obliquity

I I
Remarks: Stain Rate (%/mm) =3.33E-03

757.2b (12/01107) TP-2319 - TP·2334_Comp. Ab, CalSum2 7/17/2008 FUGRO CONSULTANTS, INC.
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. Project: 0411·08·1686

Test Type: _..;;C.;.;;IU"-T;.;.rlax~la;;;.;,l_

STAGE 1

Boring No.: TP·2319· TP-2334

Sample No.: Camp. A

Specimen NO':__;;;.B__

Depth (fl.): _---..;.;NA~_

Stage NO':__..;1__

Elapsed !Axial Strai Excess Volume Obliquity

Time c. q p' PWP,L'lU Change rs'1/o'3 AI Es . ET

(min) (%) (ksf) (ksf) (ksf) (em3
) - - (ksf) (ksf)

0.0 0.000 0.016 4.360 0.000 0.000. 1.007 . 0.000 - -
7.5 0.023 0.064 4.287 0.135 0.000 1.030 1.267 417.3 855.8

15.0 0.037 0.157 4.230 0.288 0.000 1.077 0.963 756.9 1499.4--
22.5 0.061 0.356 4.249 0.476 0.000 1.183 0.664 1121.8 1396.6

30.0 0.093 0.530 4.261 0.638 0.000 1.284 0.597 1110.3 1455.0

37.5 0.109 0.683 4.249 ~~ 0.000 1.383 0.584 1219.7 1878.4

45.0 0.123 0.814 4.210 0.955 0.000 1.479 0.594 1298.1 ·1370.6---
52.5 0.150 0.923 4.200 1.093 0.000 1.563 0.588 1208.9 731.6

-'---
60.0 0.178 1.014 4.107 1.226 0.000 1.655 0.627 1123.4 816.8.-
67.5 0.194 1.091 4.092 1.347 0.000 1.727 0.625 1111.2 989.6

75.0 0.208 1.164 4.026 1.456 0.000 1.813 0.646 1103.7 710.3
~-~-_.__.- ---._--- ._-_.
~.- 0.238 1.226 3.992 1.544 0.000 1.886 0.652 1018.0 510.3....~-_.•..-_.. _- ------

90.0 0.256 1.281 3.945 1.660 0.000 1.962 0.664 988.0 475.1--_ ..
97.5 0.285 1.332 3.901 1.717 0.000 2.037 0.674 922.4 327.4---

'105.0 0.316 1.379 3.849 1.768 0.000 2.117 0.687 862.7 453.6--------_._--
112.5 0.330 1.423 3.788 1.798 0.000 2.203 0.703 851.2 552.2

120.0 0.346 1.461 3.771 1.879 0.000 2.266 0.704 835.8 407.5

127.5 0.370 1.500 3.739 1.924 0.000 2.339 0.709 800.9 258.3

135.0 0.402 1.533 3.744 2.009 0.000 2.386 0.703 753.6 264.1

142.5 0.423 1.566 3.715 2.062 0.000 2.457 0.708 732.5 273.3--
150.0 0.448 1.594 3.720 2.130 0.000 2.499 0.703 704.2 221.3

157.5 0.478 1.626 3.699 2.149 0.000 2.569 0.705 673.9 222.3----
165.0 0.502 1.654 3.664 2.228 0.000 2.645 0.713 652.5 295.7- --_.'--- ------. ----
172.5 0.516 1.680 3.654 2.245 0.000 2.702 0.712 644.4 298.2- .__ .._---
180.0 0.537 1.704 3.670 2.282 0.000 2.733 0.104 628.5 185.4

187.5 0.572 1.728 3.649 2.299 0.000 2.799 0.708 598.9 153.9

195.0 0.598 1.750 3.649 2.337 0.000 2.844 0.705 579.9 182.5--
202.5 0.621 1.773 3.638 2.364 0.000 2.900 0.705 565.8 212.7

210.0 0.641 1.796 3.625 2.380 0.000 2.964 0.707 555.1 210.7--
217.5 0.662 1.815 3.630 2.415 0.000 3.001 0.703 544.0 164.3----
225.0 0.689 1.834 3.620 2.415 0.000 3.054 0.704 527.7 117.3

232.5 0.727 1.853 3.595 2.452 0.000 3.127 0.706 505.4 154.4._......._- .._---
~~.Q_-- 0.743 1.870 3.618 2.452 0.000 3.138 0.700 499.1 212.6-_.-'-"--- .-

247.5 0.760 1.888 3.631 2.469 0.000 3.166 0.695 492.7 171.8--.-._..•---- ---.-. ~.- _.....
255.0 0.782 1.903 3.625 2.482 0.000 3.209 0.695 482.2 124.8........._-_..
262.5 0.811 1.920 3.643 2.504 0.000 3.228 0.688 469.6 121.0'--''''''-'._-
270.0 0.836 1.935 3.627 2.496 0.000 3.288 0.691 458.9 106.7-------
277.5 0.872 1.951 3.626 2.540 0.000 3.330 0.690 444.1 117.5---_.- ---
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STAGE 1

Elapsed lAxial Strail Excess Volume Obnquily

Time e. q pI PWP.AU Change r/1/a'3 Ar Es ET
(min) (%) (ksf) (I<sf) (ksft (emS) - - (ksf) lksf)

285.0 0.894 1.968 3.635 2.536 0.000 3.360 0.686 436.5 130.5--- --
292.5 0.919 1.982 3.616 2.554 0.000 3.426 0.689 428.0 117.6- . -
300.0 0.940 1.995 3.622 2.563 0.000 3.452 0.687 420.9 111.6

330.0 1.039 2.047 3.630 2.604 0.000 3.586 0.680 390.9 108.2

360.0 1.129 2.097 3.667 2.606 0.000 3.671 0.667 368.5 101.6---
390.0 1.220 2.139 3.715 2.618 0.000 3.714 0.652 348.0 92.4----- ._----
420.0 1.309 2.180 3.767 2.638 0.000 3.747 0.637 330.7 80.3._--- ----
450.0 1.416 2.216 3.828 2.654 0.000 3.751 0.621 310.8 67.B- _..

480.0 1.512 2.249 3.865 2.683 0.000 3.782 0.611 295.3 63.7-----....... ~ ........--.---_ ...
510.0 1.598 2.275 3.967 2.693 0.000 3.689 0.587 282.6 61.1_. ____ 4 ____ --
539.9 1.690 2.303 4.006 2.747 0.000 3.704 0.577 270.7 53.0- ----- -_._.
569.9 1.800 2.327 4.074 2.769 0.000 3.665 0.562 256.8 44.6

'--'-'- ...~._--~---
599.9 1.900 2.350 4.112 2.774 0.000 3.668 0.553 245.7 46.7

629.9 1.993 2.372 4.176 2.742 0.000 3.631 0.539 236.4 45.4_._._--
._~------_.

659.9 2.094 2.394 4.194 2.718 0.000 3.659 0.535 227.1 42.3-- ----
689.9 2.181 2.412 4.239 2.705 0.000 3.641 0.525 219.7 41.2

719.9 2.279 2.432 4.298 2:687 0.000 3.607 0.513 212.0 39.1 - .
749.9 2.385 2.452 4.313 2.657 0.000 3.635 0.510 204.2 33.5----
779.9 2.485 2.467 4.341 2.628 0.000 3.632 0.504 197.2 32.8

809.9 2.571 2.482 4.382 2.620 0.000 3.613 0.496 191.8 34.8

839.9 2.666 2.498 4.424 2.603 0.000 3.595 0.487 186.2 30.1------.
869.9 2.782 2.514 4.472 2.574 0.000 3.567 0.478 179.5 25.6-- ---_.- ---- ._------ ----_.
899.9 2.869 2.524 4.494 2.559 0.000 3.564 0.473 174.9 25.0.-_.__..---- - -
929.9 2.970 2.537 4.508 2.541 0.000 3.575 0.471 169.8 24.2

959.9 3.063 2.548 4.547 2.505 0.000 3.548 0.463 165.3 27.4

989.9 3.164 2.564 4.571 2.457 0.000 3.555 0.459 161.0 28.7---- ---~--
._~......._~._-

1019.9 3.265 2.577 4.601 2.458 0.000 3.546 0.453 156.8 22.4

1049.9 3.358 2.586 4.644 2.478 0.000 3.513 0.445 153.0 17.7-_._---- ---_..._- ---- -_._- -----
1079.9 3.444 2.593 4.707 2.491 0.000 3.453 0.433 149.6 19.6- ..----_.........
1109.9 3.548 2.605 4.721 2.481 0.000 3.462 0.430 145.9 27.2

..'------
1139.9 3.647 2.620 4.748 2.401 0.000 3.463 0.426 142.8 21.1-_..- ----- --
1169.9 3.755 . 2.626 4.759 2.397 0.000 3.463 0.424 139.0 17.9

1199.9 3.846 2.637 4.794 2.403 0.000 3.446 0.417 136.3 21.2---- ---- "-"'-'-' ._--_. .-
1229.9 3.944 2.646 4.800 2.356 0.000 3.457 0.416 133.4 19.6--- ._----~--

1259.9 4.043 2.657 4.823 2.360 0.000 3.453 0.412 130.6 24.2-.-_.- _.
1289.9 4.152 . 2.671 4.868 2.319 0.000 3.432 0.404 127.9 19.1._---- --_..._........
1319.9 4.23B 2.676 4.860 2.281 0.000 3.450 0.406 125.5 12.8_.._.---- --
1349.9 4.334 2.683 4.882 2.310 0.000 3.441 0.402 123.1 17.7...._--- ___0--'- -- '---"-.0
1379.9 4.445 2.695 4.892 2.219 0.000 3.453 0.401 120.5 26.2----
1409.9 4.544 2.710 4.843 2.167 0.000 3.542 0.410 118.6 19.2-'--- ---~- --.--
1439.9 4.631 2.713 4.881 2.147 0.000 3.504 0.403 116.5 2.4._._------- .. --_...._.._.
1469.9 4.733 2.712 4.929 2.217 0.000 3.447 0.395 113.9 9.6

1499.9 4.8~~_,-_.?:?23 _._~~74__ . 2.166 0.000 3.419 0.387 112.0 17.5----
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STAGE 1

Elapsed jAxlaIStrair Excess Volume- Obliquity

Time Ea q p' PWP,llU Change cr'1/ri3 Ar Es ET
. (min) (%) (ksf) (ksf) (ksf) (cm1 - - (ksf) (k8f)

1574.9 5.096 2.741 4.934 2.107 0.000 3.499 0.395 106.9 16.5

1649.9 5.335 2.764 5.033 2.097 0.000 3.436 0.378 103.0 16.6_.
1724.9 5.593 2.782 5.156 2.157 0.000 3.343 0.356 98.9 15.2

1799.8 5.851 2.803 5.198 2.125 0.000 3.342 0.350 95.3 14.4

1874.8 6.099 2.818 5.246 2.051 0.000 3.322 0.342 91.9 12.6-
1949.8 6.354 2.835 5.323 2.048 0.000 3.279 0.329 88.7 10.4. ----_._-
2024.8 6.621 2.845 5.373 2.030 0.000 3.251 0.321 85.5 9.7----
2099.8 6.B78 2.B60 5.440 1.995 0.000 3.218 0.310 82.7 9.4

2174.B 7.140 2.870 5.418 1.945 0.000 3.252 0.315 79.9 10.2_..._--
2249.8 7.399 2.887 5.495 1.926 0.000 3.214 0.302 77.6 11.7

2324.8 7.650 2.899 5.536 1.905 0.000 3.199 0.296 75.4 7.9-_.
2399.8 7.909 2.907 5.553 1.887 0.000 3.197 0.294 73.1 8.1-_._.--_.. ---
2474.8 8.168 2.920 5.584 1.814 0.000 3.193 0.289 71.1 9.4.--------
2549.8 8,430 2.931 5.605 1.762 0.000 3.193 0.287 69.2 8.6-
2624.7 8.687 2.943 5.671 1.751 0.000 3.157 0.276 67.4 _7.4------
2699.7 8.941 2.950 5.679 1.724 0.000 3.162 0.275 65.6 7.8

2774.7 9.205 2.963 5.689 1.678 0.000 3.174 0.275 64.0 B.7

2849.7 9.457 2.973 5.747 1.642 0.000 3.143 0.265 62.5 8.0---_._.
2924.7 9.705 2.983 5.764 1.601 0.000 3.145 0.263 61.1 6.8---- ----- ---
2999.7 9.946 2.989 5.723 1.515 0.000 3.187 0.271 59.8 5.7

3074.7 10.20B 2.997 '5.770 1.523 0.000 3.162 0.264 58.4 ~:~-
3149.7 10.463 3.006 5.803 1.448 0.000 3.149 0.259 57.1 10.4

3224.7 10.702 3.023 5.793 1.352 0.000 3.182 0.262 56.2 9.4

3299.7 10.954 3.028 5.885 1.377 0.000 3.120 0.247 55.0 3.2- -

3374.6 11.217 3.031 5.950 1.42B 0.000 3.076 0.236 53.8 4.4-
3449.6 11.455 3.039 6.072 1.523 0.000 3.004 0.217 52.8 5.1.._-- ----- -------
3524.6 11.703 3.043 6.087 1.518 0.000 2.999 0.215 51.7 4.6--_.- --
3599.6 11.950 3.050 6.112 1.531 0.000 2.993 0.211 50.8 4.2

3674.6 12.193 3.053 6.164 1.535 0.000 2.963 0.203 49.B 3.7.._--_._- ...-
3749.6 12.435 3.059 6.165 1.502 0.000 2.970 0.204 4B.9 2.2------_. ---_..- ------ .
3824.6 12.697 3.058 6.154 1.506 0.000 2.976 0.205 47.9 3.9-- .. _.._-. ,,-_._--._.. ._-----
3899.6 12.928 3.068 6.143 1.421 0.000 2.996 0.208 47.2 2.9_._----_.__. ._-_•...._--_. ------ -_._--"-" -_.__........

3974.6 13.166 3.065 - 6.191 1.459 0.000 2.961 0.200 46.3 0.9-- ---'- -------
4049.6 13.406 3.070 6.247 1.500 0.000 2.933 0.191 45.6 1.4

4124.6 13.660 3.068 6.244 1.427 0.000 2.933 0.191 44.7 2.7
1--- ._----

4199.5 13.913 3.077 6.245 1.421 0.000 2.943 0.192 44.0 2.6

4274.5 14.144 3.075 6.276 1.392 0.000 - 2.922 0.187 43.3 1.6..

4349.5 14.389 3.0B1 6.292 1.379 0.000 2.920 0.1B5 42.6 4.1

4424.5 14.641 3.086 6.268 1.354 0.000 2.939 0.189 41.9 1.4-- ---"--
4499.5 14.B8B 3.085 6.263 1.342 0.000 2.941 0.190 41.2 3.5

4500.1 14.890 3.085 6.274 1.331 0.000 2.935 0.18B 41.2 7.6... _----- -- -.
---'-- ----- _.__ . -.-._-._-

,
I,.
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TRIAXIAL TEST (ASTM D 4767-04): Specimen Setup f Take Down

Project Number: 0411-08-1686 Test Type: CIU Triaxial Cell No.: CYC-14 File Name: Comp_ Ac
Task NO.: N_A Test Stress(es), er'c or cr'y.c = 8.64 & ksf

Project Name: Exelon (Victoria) k (a'h.c 1cr'y,c) = 1.00 Induced OCR = 1.00 Kua (crd.u,.l2cr'v.c) = NA

Specific Gravity· 2 659Assig Remarks' ..
UTube UFieJd Extruded tJ~iner X Remolded X Tamping wconstant Effort: BlowslTamps per Layer = 10-16

Boring No.: TP·2319·TP·2334 Reconstituted ImpacVRammer Rammer Wgt.(Ibf)= 4.50 No. Layers = 4.00
I--

Sample No.: Comp.A Compostite No.: PJuviated: Tamper Force (Ibf)= Drop (in.) = 0.5-1
I--

~undercompaction: Unl (%) =__Dia. (in.) =Depth (ft): NA Specimen No.: C Kneading 1.50

ISpec. Selection by X-ray; r Geomarine Sample
I--
X Recompacted Ref. Effort = MOD %Comp. = 95% ± Opt. = 4%

Type X Isotropic Ko stress path Used automated system: Drained Axial Strain Rate, &a.rale (%/h) =- I--
450 stress pathConsolidation Anistropic Remarks:

Loading F~" Static X Undrained X Compo X Strain USlress X Constant Cell Pressure hd:YCIiC (Hz) StressUStrain
I-- I-- - -

Variable Cell Pressure Rate~1 0.1;
I--

Conditions: Post Cyclic Drained Ext. Stress Path 1; Other.

Water Initial - Trimming Location Final. Wat SOIL MASSES: Initial Final

Content (We); Top f:l'Jo.1) Boltom f:l'J02) Sides f:l'JO.3) (see below) Moist + Tare (elc.)(9 503.92 505.75

Container No 4160 659 Tare (etc.) (g 0.00 0.00

Mass Moist Soil +ConI. (g) 131.45 140.91 Mass Moist Spec" t.jI.n (9) 503.92 505.75

Mass Dry Soli +Container (g) 118.97 127.45 Excess Dry Soil (soli not Included in flnal mass measuremenl)

Mass Conlalner (g) 29.93 31.92 Container No

Water Content, WOJl (% 14.02 14.09 Mass Dry Soli + Cont. (g

Avg. Initial WC. Wo.ovg (% 14.02 Final (Watl: X Slice ;1 . Whole Spec. Mass Container (g

See attached data sheet(s) for addll10nal water contents Mass Excess Dry Soil. Md... (~ 0.00

Specimen Dimensions, (mm) Estimated Initial Unit Weight
Height Dia.. X indicates with membrane Total, Yto (Ib/tt3) = 135.87 Dry, 'Yd a (Ib/W)= 119.16

Initial (Ho) Final (Hat) Initial (Do) Final (D.t) I Membrane I Filter Paper I Apparatus

GB 100.000 100.000 1T 50.72 53.30 IFa Membrane (mm): Top Bottom

1 16.11 -0.67 2M 50.26 56.00 Wedge Number: Thickness: 0,48 0.65

2 16.16 -0.74 3B 50.18 52.22 Failure = 1 ISingle; IX IDoUbie 0.52 .0.63.............................
3 16.17 -0.67 1'T j= dmax Circumference (C,m.o 152.0 152.0

4 16.01 -0.59 2'M j= dmin Total Thickness Dla.(Crm.J1t)
5 16.15 -0.87 3'B ~= ~d Average: 0.29 48.38

AY9- 116.12 99.29 Ayg. 50.39 53.84 xxxxx Filter Paper: Top + Bottom:t~res ; [jNo .

Measuring Devices: Ao = lr 0 2/400 (cm2 19.94 Filter Strips X Yes; No Number = 8

PI T'''~'''' Vo(cm3) 231.54 Type of Filter StriPsf;ivertiCa,: 14 in. & Whatman #54
Calipers: HI.; Oia AaIb;n=lr (0".l1400 (cm2 23.23 X Spiral: 14 in. & Whatman #1

Dial comparator@Ht.; 01a A..w.m..(d....U,d)d....nl400 (em2) NA Apparatus: Mass Top Cap. Mtc = 53.4. g, 0.12 Ibf
Remarks: ID# PI-002 O'ol=(OT+20...+De)I4 (mm) 54.38 Mass Disp!. Syslem. McK (cap. dial. piston. ate.) = NA 9, NA Ibf

UPhoto Taken. Failure Mode: NA - Not Applicable Top Cap Attached: Piston Dia. in.) hi Load Cell:
Failure Sketch ~BUI9' GB - Gage Block I~es; IXlNo; rxJ~:n%; External fX]lnlemal

8= r-------------l Wedge other Remarks: Top Cap - Rotation IFixed,<1°; X limited,<50; I Unlimited. >50a I I
I

I I

20%-+1 I Parabolic LL=34 PL=12 PI=22 With: Frictionless End Caps; Lat. Movement Top CapI

WedgelBulge Ht.= Internal LVDT Jacket

NA (mm) Final VIsual ClaSSIfication: Light Brown Clayey SAND (SC)

Trimmed 1Reconstituted By:__Y;..;R..;..._ Set Up By:_.....;..;R..;;.C.....jr__ Taken Down BY:_;..;R..;.C_,~jr__

Date: 6/16/2008 Date: 6/1612008 Date: 6/2612008

,: Prelim. Calc. By:_....;...R..;.C.....jr__ Final Calc. By:__T;..;P__ Reviewed By: m
Dse;-more detailed'sketch on attached sheet. Remarks: _

750.1a (12/01/07) TP-2319· TP-2334_Comp. Ac, SetupTD 711712008 FUGRO CONSULTANTS, INC.
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations & Summary(1)
Project Number: 0411-08-1686 Cell No.: CYC-14 File Name: Compo Ac

Task Number: NA Specific Gravity: 2.659 o Measured; DAssumed

Boring No.: TP-2319·Tp·23J4 Sample No.: Compo A ~ecimen No.: C ~th (ft): NA

Type Test: CIU Triaxial specimen:U"Undisturbed~stituted: ~Recompacted
Calculations Corr for Salt (dissolved solids)·0No or DYes with concentration = ppm• .

Inltal Water Contents (WC), (Wo) over Saturation, (So), In (%); Calculated Mass of Dry Soil {g}

Top, Wo1 Botltom, Wo:;' Sides, Wo3 Avg., Woave Selc!., Wo.• Back Cal., W.". . Initial Selected WC, WO (%) 14.02

W 14.02 14.02 14.02 13.68 Initial, Mdo 441.96

So 95.4 95.4 95.5 94.1 Final, Md.•1 443.29
"-Measured final mass of moist soil, MLal (g) 505.75 Selected, Md 443.29

Final mass of moist soil corrected for excess dry soil, MIa' e: (g) 505.75

Consolidation Data Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7

Changes in Height (mm) and At Initial During 1st Consol. Column 2 or3 Column 4to Column 5 to Column 6to

Volume (cm1 Within Given Seating Back- Increment to 1st Test 2nd Test 3rd Test 4th Test

Consolidation Stages/Columns Stress Pressuring (1) Staae (1) Stage Stage Stage

Sign Convention: (+) Deformation in compression or Flow out of spec.; (-) Deformation in extension (swell) or Flow into spec.

____ Change in Height. ~He:.n 0.01 -0.84 2.11 NA NA NA----_...... .-
Sum of changes in (+ out) 0.40 13.40 NA NA NA

burette readings, I1br.n (- in) -9.70 NA 16.45 NA NA NA (2)

Theoretical AVet.n = (3Vox~He:.,./H.J 0.06 -5.02 12.62 NA NA NA

Vol. Factor, Fy = ~br,n/ AV•.n
-----_._---

1.06 NA NA NA-_..
Corrected-'~Vet~ = Fyx~V;~ NA 0.00 NA NA NA (3)------_..-

Selected ~Ve:.n 0.40 -9.70 12.40 NA NA NA

Summary For Test Sta es

Test Stage: 1st =1 2nd=2 3rd = 3 4th-4

Cell Pressure, Gc.n (psi) 120.00 NA NA NA Number of

Back Pressure, Ub•n (psi) 60.00 NA NA NA Test Stages = 1._- _._0____-
~..,--_._.

Axial Force Reading, Prn (Ibf) 1.00 NA NA NA tso = 90 min

Eft. Consol. Stress (G'e: or a'y c:> (4), (ksf) 8.66 NA NA NA

te, ON or in X days I hrs 5.00 NA NA NA

At Final Test Stress/Stage - Summary of Calculation of ~Ve (em") by Different Procedures

By Selected Volumes IBy Saturation =100 % By Change in Mass (5) For Dlff. in Meas. Vol. 0Jo-V.I), For Selected ~Ve. required

AVe =1 3.10 I tNe: = 1.95 ~Ve =1""7.85--- &corr. for ~Hld ~Ve:=r'-- Gs for Se: = 100 %: 2.677

At Final Test Stress/Stage· Consolidation Conclusions

AHc:,f(mm) = 1.28 AVe:.t(cm1 = 3.10 Back Cal. G. for 5=100% = 2.677 Normalized Hl Ch. (%) = 0.78----
&ace: (%) = 1.10 6vc:.f (%) = 1.34 Ditt. in: Vol. Ch. (%) =

Summary of Specimen Physical Properties

Spe.cific Gravity·: Water Unit Weight Void Volumetric Skempton
Gs =2.659 Moos.1Id Height Volume Area Content Total Dry Saturation Ratio Water Porosity B para-

Condition: (mm) (cm3) (cm2
) (%) (pet) (pet) (%) e Content n meter %(6)

Initial: 116.12 231.54 19.94 13.68 135.87 119.52 94.1 0.386 0.2623 0.279 99.0

After _!:>_~.~~.~c; 114.84 228.44 19.89 14.09 138.21 121.14 101.8 0.368 0.2739 0.269

Consol.: to 2nd a'e: _0- ___0-
to 3rd de: _.._---- ---_..

-to 4th cr'~

Notes: (1) If the conso!. stress in the 1st consol. increment & 1st test stage are equal, log the data in Column 4.

(2) The height changes occuring within each shearing and unloading stage (1 - 4) are recorded in these rows (after Column 3).

(3) The volume changes occuring within each shearing and unloading stage (1 - 4) are calculatedlrecorded in these rows (after Column 3).

(4) Stresses are corrected for membrane. (5) - Mlo-(Mlale:+Pwat.,X.1Vin,coIUlMtU>

(6) Initial value is after back pressuring

NA - Not Applicable ON - Over Night; WC - Water Content Remarks: Wet ~eth~~_~.~~!!'_the_~?~ur~~2~ta9.~_.. _.

Calculated By: TP Reviewed By: /t2,ff)

757.2a (12/01/07) TP-2319 - TP-2334_Comp. Ac, CafSum1 7/17/200B FUGRO CONSULTANTS, INC.
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations Summary(2)

Test Type:__~C;.;I.;;;,U....;T..;.ri;.;;a.;.;.xi;.;;a;...I__ App. No.: CYC-14 File Name: Compo Ac

Task No' NA Test No' 0 Test Series for' 0

Project Number:_~0;...4;,..;.1..;.1-...;;0.;;;,8....;-1...;;68.;;;,6;;...-_

ProjectName' 'Exelon (Victoria) .. ..

WTube UField Extruded tJLiner X IRemolded X Tamping ~ConstantEffort BlowslTamps per Layer = 10-16
Boring No.: TP·2319· rp·2334 Reconstituted ImpacVRammer RammerW9t.(lbf)~ No. Layers = 4.00-

Sample No.: Comp.A Compostite No.: - Pluviated: Temper Force (Ibt) Drop (in.) = 0.5-1

Depth (ft): NA Specimen No.: C Kneading [KIundercompaction: Un! (%) =__Dia. (in.) = 1.50

nSpec. Selection by X-ray; flGeomarine Sample
l-
X Recompacted Ref. Effort =MOD % Compo = 95% ± Opt. = 4%

Type r1,lsotroPiC -1~ stress path Used automated system Drained Axial Strain Rate, &..ole (%/hr.)=

Consolidation . Anistropic 45" stress path Remarks:

Loading JL Static

~
Undrained ps.Jcomp.~~traln USlress~~onslantCell pressure ~aCYCliC (Hz) HStress Ustrain

Conditions Post Cycfic Drained Ext. Stress Path Variable CeO pressure Rate:rlO.1; 1; other:

Specific Gravity: Water Unit Weight Void Skempton

G$ = 2.659 Mmured Height Volume Area Content Total Dry Saturation Ratio Bpara.

Condition: (mm) (em3
) (cm2

) (%) (pef) (pet) (%) e meIer %(1) Unit for Stresses: (ksf)

Initial: 116.12 231.54 19.94 13.68 135.87 119.52 94.11 0.39 99.0

After to 1st cr'c 114.84 228.44 19.89 14.09 138.21 121.14 101.84 0.37

Consol.: to 2nd cr'c

to 3rd cr'c
to 4th cr'c

Consolidation Stress Summary and Loading Summary Membrane Correction

Item Unit 1st Stage 2nd Stage 3rd Stage 4th Staae Type: Bulge

Axial Strain during Consol., 5e : % 1.102 NA NA NA Modulus: 150.0 psi

Vol. Strain during Consol., ~e : % 1.339 NA NA NA Diameter: 48.38 mm

Effective Vertical Stress, a'v (kst) 8.656 NA NA NA ThIckness: 0.29 mm

Effective Horizontal Stress, 'It'; (kst) 8.610 NA NA NA Area Correction

Consol. Stress RatIo, k (a\ I ~) : - 0.995 Tvpe: Bulge

Induced OCR: - 1.00 NA NA NA Stage Area Corr. Const.: Final Area (cm2
):

Eff. Average Stress, (rs; + ,,'hjJ2 : . (kst) 17.266 1st 0.988 23.23

Err. Mean Stress, (tt,; + 2"ajJJ3 : (ksf) 8.625 2nd

Undr. Ambient Shear Stress, lio, (ksf) NA NA NA NA 3rd

Undr. Ambient Shear Strain, &0... % NA NA NA NA 4th

Notes: See Fugro South, Inc. Notation Listing for definitlon of symbols and acronyms. Filter Paper Correction

It) Initial B is after saturation Type: None Type Strips: Sprial #1

NA - Not Applicable Strips: 8

Force: 0.000 IbfJstrip

Final Visual Descnption and Remarks: .:L::;i9i!.:.h.::t..:B:.:;ro:.:wn:.::..:...::C..::la:Ly.:.eyl....:S.:..A:.:N:.=D~(..::S..:C~) _

Loading Summary

Sa q p' aU crl' CJ3'
Stage Stress Status

(%) (ksf) (ksf) (ksfl (ksf) (ksf)

1st
Max Shear Stress 14.87 4.455 9.512 3.493 13.967 5.056

Max Obliquity 5.72 3.857 8.110 4.323 11.967 4.253

2nd
Max Shear Stress

Max Obliquity

Srd
Max Shear Stress

Max Obliquity

4th
Max Shear Stress

Max Obliquity

I I
Remarks: Stain Rate (%Jmin) = 4.50E-03

757.2b (12/01/07) TP·2319 • TP·2334_Comp. Ac, CalSum2 7/17/2008 FUGRO CONSULTANTS, INC.
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Project: 0411·08·1686

Test Type: _...:C::;IU::....:.;Tn;.:.:·ax:.;:l:.:::a(~

STAGE 1

Boring No.: TP·2319· TP·2334

Sample No.: Compo A

Specimen No.: C

Depth (ft.): _----'NA..;;..;..__

Stage No.:__..:.1__

Elapsed lAxial Strair Excess Volume Obliquity

Tme e. q p' PWP.6U Change cr'l/cr':s A, Es ET
(min) (%) (ksf) (ksf) (ksf) (em' - - (ksf) (ksf)

0.0 0.000 0.023 8.633 0.000 0.000 1.005 0.000 . ......
16.7 0.058 0.635 8.342 0.904 0.000 1'.165 0.737 2105.1 1857.8- - --
22.2 0.086 0.859 8.306 1.154 0.000 1.231 0.695 1945.2 1641.8- _.'----
27.8 0.111 1.069 8.276 1.404 0.000 1.297 0.670 1883.8 1394.7

33.4 0.145 1.256 8.241 1.625 0.000 1.360 0.659 1705.8 1087.1

38.9 0.178 1.433 8.201 1.831 0.000 1.423 0.653 1584.3 994.9.• ----
44.5 0.211 1.588 8.151 2.047 0.000 1.484 0.654 1481.4 1016.0..
50.0 0.238 1.737 8.108 2.238 0.000 1.545 0.653 1437.9 1025.0---_..
55.6 0.266 1.867 8.063 2.406 0.000 1.603 0.655 1387.9 965.9

61.1 0.289 1.980 8.024 2.564 0.000 1.655 0.656 1355.6 1012.6--- --
66.7 0.309 2.085 7.985 2.707 0.000 1.707 0.657 1335.1 879.9

72.3 0.333 2.173 7.942 2.833 0.000 1.753 0.661 1289.6 682.3---' -
77.8 0.356 2.247 7.909 2.944 0.000 1.794 0.663 1248'.6 560.1!---_.
83.4 . 0.384 2.312 7.869 3.048 0.000 1.832 0.667 1192.6 478.1-- .-
88.9 0.408 2.372 7.835 3.140 0.000 1.868 0.670 1150.2 451.5'---
94.5 0.433 2.423 7.805 3.215 0.000 1.900 0.672 1108.5 429.5-.
100.0 0.455 2.472 7.779 3.297 0.000 1.932 0.674 1075.8 389.6

'-'- .,
105.6 0.479 2.513 7.749 3.365 0.000 1.966 0.677 1039.2 . 377.3-----_. ...__._-
111.2 0.496 2.547 7.722 3.415 0.000 1.984 . 0.680 1018.4 386.4-
116.7 0.516 2.583 7.702 3.484 0.000 2.009 0.682 992.8 316.7

122.3 0.538 2.613 7.678 3.536 0.000 2.032 0.684 963.5 287.9.._---.
127.8 0.560 2.647 7.659 3.582 0.000 2.056 0.686 936.7 293.5

--~ .._..._--- .. _.._---
133.4 0.582 2.678 7.643 3.636 0.000 2.079 0.687 912.8 249.7

138.9 0.609 2.707 7.625 3.681 0.000 2.101 0.688 881.5 188.7--
144.5 0.635 2.728 7.606 3.719 0.000 2.119 0.690 652.3 181.9

, 150.1 0.659 2.752 7.592 3.760 0.000 2.137 0.691 828.1 216.8-
155.6 0.681 2.778 7.580 3.796 0.000 2.157 0.691 809.1 216.7-
161.2 0.704 2.800 7.568 3.829 0.000 2.175 0.692 789.6 187.4---
166.7 0.729 2.822 7.559 3.854 0.000 2.192 0.692 768.4 160.3_.
172.3 0.754 2.840 7.544 3.894 0.000 2.208 0.693 747.7 166.9.
177.8 0.775 2.860 7.536 3.920 0.000 2.224 0.693 732.5 161.0--
~~ ..__ .- 0.799 2.877 7.525 3.936 0.000 2.238 0.694 714.0 150.6

189.0 0.824 2.897 7.519 3.975 0.000 2.254 0.694 698.0 141.7-
194.5 0.848 2.911 7.509 3.997 0.000 2.266 0.695 681.1 128.2.. .-
200.1 0.873 2.929 7.502 4.017 0.000 2.281 0.695 665.7 133.2_.

205.6 0.898 2.944 7.494 4.046 0.000 2.294 0.695 650.6 128.2

211.2 0.923 2.960 7.491 4.064 0.000 ·2.307 0.694 636.9 101.4------ -
216.7 0.948 2.970 7.483 4.078 0.000 2.316 0.695 621.7 94.4--- - -.- -_._---

757.4a (12/06/04)
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STAGE 1

Elapsed jAxlal Slrair Excess Volume Obliquity

Tme e. q p' PWP.~U Change fs' ,/fS'3 Ar Es ET

(min) (%) (ksf) (ksfl (ksf) (em3
) - - (ksf) (ksf)

222.3 0.971 2.983 7.479 4.098 0.000 2.327 0.695 609.7 116.9-
244.5 1.068 3.039 7.466 4.166 0.000 2.373 0.693 564.9 102.2

--~

266.8 1.166 3.083 7.456 4.218 0.000 2.410 0.692 525.0 89.9..-
289.0 1.261 3.126 7,451 4.262 0.000 2.446 0.691 492.1 78.3

311.2 1.361 3.159 7.442 4.296 0.000 2,475 0.690 461.0 73.1--
333.4 1.458 3.198 7.445 4.342 0.000 2.506 0.687 435.6 70.0

~ 1.553 3.226 7.446 4.366 0.000 2.529 0.685 412.6 62.5

377.9 1.645 3.256 7.449 4.392 0.000 2.553 0.683 393.2 63.2

400.1 1.743 3.286 7,457 4,405 0.000 2.576 0.680 374.4 61.5

~~.3 1.836 3.315 7.471 4.429 0.000 2.595 0.677 358.6 55.9..
444.5 1.930 3.338 7.480 4.442 0.000 2.612 0.674 343.6 44.9- -_.
466.8 2.032 3.359 7,488 4.451 0.000 2.627 0.672 328.3 49.5- _.
489.0 2.129 3.387 7.503 4.461 0.000 2.646 0.668 316.0 4!:~_

511.2 2.230 3.400 7.510 4.470 0.000 2.654 0.666 302.9 33.3

533.4 2.331 3.421 7.531 4.474 0.000 2.665 0.662 291.6 42.2
- .•._---

555.7 2.428 3.442 7.551 4.472 0.000 2.675 0.658 281.6 44.8- -
577.9 2.533 3.466 7.583 4.463 0.000 2.684 0.652 271.9 43.2'--
600.1 2.631 3.485 7.589 4.473 0.000 2.699 0.651 263.2 40.1- -
622.3 2.729 3.506 7.609 4.480 0.000 2.708 0.647 255.2 31.9

644.6 2.833 3.518 7.618 4.481 0.000 2.716 0.645 246.7 28.9

666.8 2.939 3.536 7.632 4.483 0.000 2.726 0.642 239.1 33.2

689.0 3.043 3.552 7.653 4.469 0.000 2.733 0.639 232.0 33.1

~!.:2 3.152 3.571 7.669 4.484 0.000 2.743 0.636 225.2 29.4

733.5 3.261 3.584 7.683 4.481 0.000 2.749 0.633 218.4 21.4

755.7 3.376 3.595 7.699 4.475 0.000 2.752 0.631 211.6 26.3

777.9 3.481 3.613 7.713 4.472 0.000 2.762 0.628 206.3 30.0..
~:1 3.582 3.626 7.733 4.474 0.000 2.766 0.625 201.2 26.8

822.4 3.684 3.640 7.756 4.463 0.000 2.769 0.621 196.4 -~~:~
844.6 3.782 3.663 7.772 4.469 0.000 2.783 0.618 192.5 36.2- ._- -
866.8 3.886 3.676 7.795 4.455 0.000 2.785 0.615 188.1 31.5- -
889.0 3.983 3.694 7.822 4.446 0.000 2.790 0.610 184.3 26.1. -..-
911.3 4.078 3.702 7.832 4.449 0.000 2.792 0.609 180.4 24.1_. -.......-
933.5 4.174 3.717. 7.852 4.443 0.000 2.798 0.606 1n.O 20.1- . . .
955.7 4.273 3.721 7.866 4.431 0.000 2.796 0.604 173.1 19.6..
977.9 4.374 3.737 7.888 4.417 0.000 2.800 0.600 169.8 24.9
~-- --

1000.1 4.476 3.746 7.899 4.426 0.000 2.804 0.599 166.4 16.4..
1022.4 4.572 3.753 7.909 4.421 0.000 2.806 0.597 163.2 16.2

1044.6 4.678 3.763 7.922 4.416 0.000 2.809 0.595 159.9 18.3-
~~ 4.775 3.772 7.936 4.407 0.000 2.811 0.593 157.0 18.0--

1089.0 4.880 3.781 7.950 4.404 0.000 2.814 0.591 154.0 17.0-.
1111.3 4.982 3.789 7.972 4.394 0.000 2.812 0.588 151.2 16.2- - ...
1166.8 5.227 3.809 8.010 4.375 0.000 2.813 0.582 144.9 14.1

,--:. -.. ...
1222.4 5.473 3.824 8.051 4.348 0.000 2.809 0.577 138.9 19.7.. _. .... . --- .-.
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STAGE 1

Elapsed Axial Strair Excess Volume Obliquity

TIme Sa q p' PWP,L\U Change o'1/cr'3 Ar Es Er

(min) (%) (ksf) (ksf) (ksf) (cm3
) - - (ksf) (ksf)

1277.9 5.720 3.857 8.110 4.323 0.000 2.814 0.568 134.1 17.7.- ._---
1333.5 5.958 3.867 8.138 4.302 0.000 2.811 0.564 129.1 12.1_.. -
1389.1 6.202 3.887 8.174 4.284 0.000 2.813 0.559 124.6 13.4._. ..
1444.6 6.445 3.900 8.218 4.252 0.000 2.807 0.554 120.3 17.5-
1500.2 6.693 3.930 8.278 4.219 0.000 2.807 0.545 116.7 20.8

1555.7 6.944 3.952 8.325 4.191 0.000 2.807 0.539 113.2 14.9

1611.3 7.200 3.967 8.368 4.162 0.000 2.803 0.534 109.6 14.1

1666.8 7.452 3.987 8.414 4.142 0.000 2.802 0.528 106.4 14.2

1722.4 7.701 4.003 8.456 4.116 0.000 2.798 0.522 103.4 17.1

1778.0 7.942 4.029 8.508 4.090 0.000 2.799 0.516 100.9 18.0-
1833.5 8.185 4.046 8.551 4.065 0.000 2.797 0.510 98.3 17.0...

1889.1 8.433 4.071 8.601 4.036 0.000 2.797 0.504 96.0 17.8

1944.6 8.690 4.091 8.649 4.008 0.000 2.795 0.498 93.6 14.0
~--_.

2000.2 8.946 4.107 8.684 3.984 0.000 2.794 0.494 91.3 12.0- .-
2055.7 9.189 4.121 8.726 3.955 0.000 2.790 0.489 89.2 11.6-
2111.3 9.432 4.135 8.764 3.931 0.000 2.787 0.484 87.2 10.8 -
2166.9 9.680 4.148 8.794 3.912 0.000 2.785 0.480 85.2 9.7_.__.

2222.4 9.925 4.159 8.834 3.882 0.000 2.779 0.476 83.3 12.6

2278.0 10.154 4.177 8.872 3.862 0.000 2.779 0.471 81.8 15.6
. -

~~3.~_ 10.390 4.195 8.909 3.842 0.000 2.780 0.467 80.3 ._-~'"

2389.1 10.622 4.212 8.940 3.824 0.000 2.781 0.463 78.9 14.5-
2444.6 10.855 4.229 8.976 3.802 0.000 2.782 0.459 77.5 18.3-
2500.2 11.096 4.255 9.014 3.797 0.000 2.788 0.455 76.3 15.4- - -----
2555.8 11.354 . 4.267 9.049 3.777 0.000 2.784 0.451 74.8 10.2

2611.3 11.597 4.281 9.079 3.761 0.000 2.784 0.448 73.4 14.0.- -
2666.9 11.844 4.301 9.129 3.731 0.000 2.782 0.442 72.2 16.0-
2722.4 12.089 4.320 9.169 3.709 0.000 2.782 0.438 71.1 11.7- ..-
2778.0 12.339 4.330 9.198 3.686 0.000 2.779 0.434 69.8 10.0

2833.5 12.591 4.345 9.229 3.669 0.000 2.779 0.431 68.7 13.4.- .
2889.1 12.850 4.364 9.260 3.653 0.000 2.783 0.428 67.6 -~-------
2944.7 13.107 4.366 9.266 3.641 0.000 2.782 0.427 66.3 6.0. -----
3000.2 13.357 4.379 9.282 3.649 0.000 2.786 0.425 65.2 12.5

3055.8 13.612 4.397 9.317 3.630 0.000 2.788 0.422 64.3 14.2-_. -
3111.3 13.859 4.415 9.361 3.602 0.000 2.785 0,417 63.4 12.9

3166.9 14.111 4.430 9.401 3.574 0.000 2.782 0.413 62.5 9.7

3222.4 14.374 4.439 9.458 3.522 0.000 2.769 0.407 61.5 8.1- - .-..

3278.0 14.633 4.451 9.488 3.513 0.000 2.767 0.403 60.5 6.3

3331.4 14.875 4.455 9.512 3.493 0.000 2.762 0.401 59.6 3.9- _......_---_.
.............. ---._-- .-- _...... • R""
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TRIAXIAL TEST (ASTM D 4767-04): Specimen Setup I Take Down

Project Number: 0411-08-1686 Test Type: CIU Triaxial Cell No.: CYC-5 File Name: Compo Ba
Task NO.: N_A Test Stress(es}, cr'. or a'v•• = 2.16 & ksf

Project Name: Exelon (Victoria) k (a'h,.1 a'v,.) = 1.00 Induced OCR = 1.00 Ku. (ad,u;/2a'v,.) = NA

[8]Meas' DAssumedSpecific Gravity: 2.693Assig Remarks: .,

!-JTube UField Extruded tl~iner X Remolded Tamping Uconstant Effort: BlowslTamps per Layer = 10-16
Boring No.: TP·2317· TP·2334 Reconstituted

I-
Impact/Rammer Rammer Wgt.(lbf)= 4.50 No. Layers = 4,00

Sample No.: Compo B Compostlte No.:
I-

Pluviated: Tamper Force (Ibf)= Drop (in.) = 0.5-1
Depth (ft): NA Specimen No.: A

I-
Kneading ~underCOmpaction: Uni (%) =__Dia. ~in.) = 1.50

ISpec. Selection by X-ray; r- Geomarine Sample X Recompacted Ref. Effort = MOD % Compo = 95.0 ± Opt. ':: +4%

Type _~tsotroPic - Ko stress path Used automated system: Drained Axial Strain Rate, &a,rate (%/h) =
Consolidation' Anistropic 450 stress path Remarks:

Loading :~ Static ~ Undrained X Compo X Strain UStress~~onstant Cell Pressure I-JCyclic (Hz) StressUStrain

--- I-- ---Conditions: Post Cyclic Drained Ext. Stress Path Variable Cell Pressure Rat~:nO.1; 1; Other:

Water Initial - Trimming Location Final, Wat SOIL MASSES: Initial Final
Content (We); ToprNd Bottom fY'Jo.iJ Sides rNo.3} (see below) Moist + Tare (etc.)(9 982.09 504.75

Container No 716 887 Tare (etc.) (g 484.23 0.00

Mass Moist Soil + Cant. (g) 126.42 128.65 Mass Moist Spec" ~Jl (9) 497.86 504.75

Mass Dry Soil + Container (g) 113.19 113.22 Excess Dry Soli (soli nol inciuded'in final mass measurement)

Mass Container (0) 31.85 32.25 Container No

Water Content, Wo•n (%) 16.27 19.06 Mass Dry Soli + ConI. (g

Avg, Initial WC, Wo.rIg (% 16.27 Final (W.J; X SHce ;1 Whole Spec. Mass ContaIner (g

See attached data sheet(s) for addllional water contents Mass Excess Dry Soil, Md.•• (g 0.00

Specimen Dimensions, (mm) Estimated Initial Unit Weight
Height Dia., X indicates with membrane Total, "Ilo (Ib/t3) = 132.75 Dry, "Id.o (lbIfi3)= 114.18

Initial (Ho) Final [Hat) Initial (Do) Final (Oat) I Membrane I Filter Paper JApparatus

GE 100.000 100.000 1T 50.52 58.00 IFo Membrane (mm): Top Bottom

1 16.33 0.82 2M 50.55 55.56 Wedge Number: Thickness: 0.75 0.65

2 16.40 0.74 3B 50.75 51.54 FaDure = 1 ISingle; IX Double 0.68 0.64................,.........
3 16.43 0.96 1'T 1= dmu .Circumference (e,m.o 152.0 152.0

4 16.45 ' 0.92 2'M l= dmin Total Thickness Dia,(C,m,Jn:)
5 16.37 0.68, 3'B 1= L\d Average: 0.34 48.38

f',v9 116.40 100.82 Avg. 50.61 55.03 xxxxx Filter Paper: Top + Botto~t~:J.Yes ; [j~o
Measuring Devices: A., = 11 02/400 (cm2 20.11 Filter Strips X Yes; No Number = 8

PIT'pe~o;. Vo(cm3) 234.12 Type of Filter StriPs~~ertical: Y4 in. & Whatman #54
Calipers: Ht.; Dla Aelb.m=n (0••1)2/400 (cmz, 23.90 ' X Spiral: % in. & Whatman #1

Dial comparatortilHI.; Dia A....,"''"(dmh.2t.d)d"...nl400 (cm2
) NA Apparatus: Mass Top Cap, Mto = 53.4 g, 0.12 Ibf

Remarks: ID# PI-002 D,,,..COt+2D~,+O'>/4 (mm) 55.17 Mass DispI. System, Mils (caP. dial. piston. etc.) = NA g, NA lbf

UPhoto Taken. Failure Mode: ,NA - Not Applicable nP Cap~ched: -Xl ~in~ Dia. in.) hi Load Cell:
Failure Sketch ~BUlg, GB - Gage Block Yes; X No; X %: %; External f'Xl,nternalr-------------,

Wedge Other Remarks:sa= I I Top Cap - Rotation \Flxed,<1°; X LImited, <5°; Unlimited, >5°I I
I I
I "-.{ Parabolic20% LL=44 PL=15 Pl=29 With: Frictionless End Caps; Lat. Movement Top Cap

Wedge/Bulge HI.= Internal LVDT Jacket

NA (mm) Fmal Visual Classification: Gray Lean CLAY with sand (CL)
,
I! Trimmed 1Reconstituted By:;.....-_Y.:..;R~_ Set Up By:_....;R;.;,C~,jr__ Taken Down By:__R_C~,jr__

I Date: 6/1412008 Date: 6/14/2008 Date: 6/23/2008
I
: Prelim. Calc. BY:;.....--:...;R,,;;,C,!,L,jr:..-_ Final Calc. By:__T;.;,P__ Reviewed By: J//A/

Dse; m~o:O-::r:=-e=e=alcr:::edsketch on attached sheet. Remarks: _

750.1 a (12/01107) TP-2317 - TP-2334_Comp. Sa, SetupTD 7117/2008 FUGRO CONSULTANTS, INC.
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations & Summary(1)
Project Number: 0411-08-1686 Cell No.: CYC-5 File Name: Compo Ba

Task Number: NA Specific Gravity: 2.693 [R]Measured; DAssumed

Boring No.: TP·2317-TP·2334 Sample No.: Camp. B Specimen·No.: A ~th (ft): NA

Type Test: CIU Triaxial specimen:D"undisturbed~stituted; ~Recompacted
Calculations Carr for Salt (dissolved SOlids)-[~INo or DYes with concentration = . ppm, ,

Inltal Water Contents (WC), (Wo) over Saturation, (So), In (%): Calculated Mass of Dry Soli (g)

Top, W01 Botttom, WO•2 Sides, Wo3 Avg., Woave Selct., Wo.• Back Cal., Wo~ Initial Selected WC. WO (%) 16.27
W 16.27 16.27 16.27 131.65 Initial, Md,o 428.19-_..-------- --_._..
So 93.2 93.2 93.3 731.8 Final, Mdal 423.96

Measured final mass of moist soil, M1III (g) 504.75 Selected, Md 428.19

Final mass of moist soil corrected for excess dry soil, Mlal e (g) 504.75

Consolidation Data Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7

Changes in Height (mm) and At Initial During 1st Consol. Column 2 or3 Column 410 Column 510 Column6to

Volume (cm3
) Within Given Seating Baek- Increment to 1st Test 2nd Test 3rd Test 4th Test

Consolidation Stages/Columns Stress Pressuring (1) Stage (1) Stage Stage Stage

Sign Convention: (+) Deformation in compression or Flow out of spec.; (-) Deformation In extension (swell) or Flow Into spec.

Change in Height, 6~!l 0.04 -1.93 1.12 NA NA NA--
Sum of changes in (+ out) 0.50 10.85 NA NA NA
burette readings, 6br•n (- in) -10.80 NA 16.70 NA NA NA (2)

Theoretical6Vc1n :: (3VoX6Hc.r!Ho) 0.24 -11.65 6.76 NA NA NA
--_._--~-

./ Vol. Factor, Fy =6br•nl tNtn 0.50 0.50 1.61 NA NA NA
'--'-Corrected 6Vctn = Fy l<6V...n

._--------
0.12 -5.82 NA 0.00 NA NA NA (3)

Selected 6Vc.n 0.24 -11.65 10.85 NA NA NA

Summa" For Test Sta es

Test Stage: 1st::: 1 200=2 3rd=3 4th=4

Cell Pressure, erc.n (psi) 75.00 NA NA NA Number of

Back Pressure, Ub•n (psi) 60.00 NA NA NA Test Stages = 1

Axial Force Reading, Prn (Ibf) 1.00 NA NA NA 1so = 133 min

Eff. Consol. Stress (er'e or cr'y c> (4), (ksf) 2.19 NA NA NA

te, ON or iii X days I hrs 2.00 NA NA NA

At Final Test Stress/Stage. Summary of Calculation of AVe (em") by Different Procedures

By Select~ VOI~l!!~~_18YSaturat!~n :: )00~ By Change in Mas~J~~ For Diff. in Meas. Vol. 'Y..<£.,!aJ, For Selected t..Ve, required

tNe =r' -0.56 6Vc=f -1.86 6Ve=r' 3.89 & corr. for 6H1d 6ve=i ...
Gs forSe=100%:1 2.715

At Final Test Stress/Stage. Consolidation Conclusions

I!\Hc.r (mm) = -0.77 6Ve.f(Cm~ = -0.56 Back Cal. G. for S=100% = 2.715 Normalized HI. Ch. (%) :: 0.31---
"ace (%) = -0.66 Evet (%) = -0.24 Diff. in: Vol.·Ch. (%) =

Summary of Specimen Physical Properties

Specific Gravity: Water Unit Weight Void Volumetric Skempton
G. = 2.693 "'.lSUl'Id Height Volume . Area Content Total Dry Saturation Ratio Water Porosity B para·

Condition: (mm) (ems) (cm2
) (%) (pef) (pcf) (%) e Content n meter %(6

Initial: 116.40 234.12 20.11 16.27 132.75 114.18 93.2 0.470 0.2981 0.320 99.0

After to 1sf a'c 117.17 234.68 20.03 17.88 134.27 113.90 101.7 0.473 0.3268 0.321----
Consol.: ~o ~nd a'e

to 3rd a'e -----
to 4th a'e

_._~--

Notes: (1) If the consol. stress in the 1'l consol. increment & 101 test stage are equal, log the data in Column 4.

(2) The height changes occuring within each shearing and unloading stage (1 - 4) are recorded in these rows (after Column 3).

(3) The volume changes occuring within each shearing and unloading stage (1 - 4) are calculated/recorded in these rows (after Column 3).

(4) Stresses are corrected for membrane. (5) - Mlo-(Mtolc+Pv.-ate,XLlVJn,colurnn1&0

(6) Initial value is after back pressuring

NA - Not Applicable ON - Over Night; WC - Water Content Remarks: _Wet Method used in the Saturation Stage
Calculated By: TP Reviewed By: /I/,/fl

757.2a (12/01/07) TP-2317 - TP-2334_Comp. Ba, CalSum1 7/17/2008 FUGRO CONSULTANTS. INC.
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations Summary(2}

Test Type:__--'C;.,;I..;;,U....;T~ri;,;;a;..;xi;,;;a;..1__ App. No.: CYC-5 File Name: Compo Ba

Task No' NA Test No' 0 Test Series for' 0

Project Number:_--'O:;.,4,;..;1....;1....;·0;.,;8:;.,-1.;..68;..;;..;6'--_

Project Name' Exelon (Victoria) .. ..

UTube UField Extruded []Liner X IRemolded Tamping UConstant Effort: BlowsfTamps per layer = 10-16
Boring No.: TP-2317 - TP-2334 Reconstituted Impact/Rammer Rammer W9Qlbt):5=:= No. Layers = 4.00-

Sample No.: Compo B Compostite No_: - Pluviated: Tamper Force (Ibt) Drop (in.) = 0.5-1

Depth (ft): NA Specimen No.: A Kneading ::R]undercompaction: Uni (%) ",__Dia. (in.) = 1.50

ISpec. Selection by X-ray; flGeomarine Sample X Recompacted Ref. Effort=MOD % Compo = 95.0 ± Opt = +4%

Type 1_~·tsotroPiC -I,Ko stress path Used automated system Drained Axial Strain Rate, t:•.,.to (%!hr.)=

Consolidation Anistropic 45° stress path Remarks:

Loading ~ Slatic

~
Undrained~~omp. ~~train UStress ps..j,cOn$tanl CeO pressure. I-JaCyc~c (Hz) H~tress UStrain

Conditions Posl Cyclic Drained Ext. Stress Path Variable Cell pressure Rate:rlO.1; 1; Other.

Specific Gravity: Water Unit Weight Void Skemplon

Gs = 2.693 Llup...d Height Volume Area Content Total Dry Saluralion Ratio B para-

Condition: {mm} (em3) (cm2
) (%) (pct) (pet) (%) e meter %(1) Unit for Stresses: (ksf)

Initial: 116.40 234.12 20.11 16.27 132.75 114.18 93.25 0.47 99.0

After to 1st (J'e 117.17 234.68 20.03 17.88 134.27 113.90 101.71 0.47

Consol.: to 2nd cr'e

to 3rd cr'.
to 4th cr'e

Consolidation stress Summary and Loading Summary' Membrane Correction

Item Unit 1st Stage 2nd Sl3ge 3rd Stage 4th Stage' Type: Bulge

Axial Strain during Consol., Ie : % -0.662 NA NA NA Modulus: 150.0 psi

Vol. Strain during Consol., ~c: % -0.239 NA NA NA Diameter: 48.38 mm

Effective Vertical Stress, "'v (ksf) 2.193 NA NA NA Thickness: 0.34 mm

Effective Horizontal Stress, 'I': (kst) 2.142 NA NA NA Area Correction

Consol. Stress Ratio, k (O'h I q,) : - 0.977 Type: Bulge

Induced OCR: - 1.00 NA NA NA ·Stage Area Corr. Const.: .Final Area (cm2):

Eff. Average Stress, (q; + (S'.;)/2 : (kst) 4.335 1st 1.111 23.90

Eff. Mean Slress, (~+ 2·o'.,J/3 : (ksf) 2.159 2nd

U!1dr. Ambienl Shear Stress, .. : (ksf) NA NA NA NA 'lrd

Undr. Ambienl Shear Strain, e..... % NA NA NA NA 4th

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. Filter Paper Correction

{11 Initial B Is after saturation Type: None Type Strips: Spool #1

NA - Not Applicable Slrips: 8

Force: 0.000 (btlslrip

Fmal Visual DeSCription and Remarks: ..::G:..:r..::aL.y..::L:::;ea:.:n.:..C=LA:..:.y.:..·..:.w:..:;ith:.:..::s~a::.:n=.d~(C=L)'-- _

Loading Summary

8. q p' 6U crl' cr3'
Stage Stress Status

(%) (ksf) (ksf) (ksf) (ksf) (kst)

1st
Max Shear Stress 10.89 1.643 2.995 0.836 4.638 1.353

Max Obliquity 1.25 1.466 2.177 1.399 3.642 0.711

2nd
Max Shear Stress

Max Obliquity

3rd
Max Shear Stress

Max Obliquity

4th
Max Shear Stress

Max Obliquity

I I
Remarks: Slain Rate (%/min) =3.00E-03
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Project: 0411-08-1686

Test Type: CIU Triaxial

STAGE 1

Boring No.: TP·2317· TP·2334

Sample No.: Comp. B

Specimen No.: _~

Depth (ft.): NA

Stage No.: 1

Elapsed ~ial Strai Excess Volume Obliquity

Time &a q p' PWP,AU Change (J'l/a '3 Pq Es ET

(min) (%) (ksf) (ksf) (ksf) (cm3
) . - (ksf) (ksf)

0.0 0.000 0.026 2.168 0.000 0.000 1.024 0.000 - .- - .
8.4 0.019 0.175 2.133 0.210 0.000 1.179 0.617 1576.1 1495.7

16.7 0.036 0.297 2.102 0.330 0.000 1.329 0.621 1499.9 1119.1.---_.-
25.0 0.063 0.407 2.101 0.464 0.000 1.481 0.587 1210.8 768.4------ --
33.4 0.087 0.494 2.088 0.569 0.000 1.619 0.586 1073.2 714.7

41.7 0.107 0.563 2.074 0.664 0.000 1.746 0.587 1008.0 668.8

50.0 0.131 0.639 2.065 0.732 0.000 1.895 0.584 936.7 685.5--
58.4 0.150 0.710 2.042 0.784 0.000 2.065 0.591 912.8 570.5

66.7 0.181 o.no 2.049 0.869 0.000 2.205 0.579 824.0 438.1..
75.0 0.203 0.825 2.016 0.934 0.000 2.386 0.595 786.1 421.9

83.4 0.230 0.873 2.004 1.008 0.000 2.544 0.596 736.7 352.4

91.7 0.256 0.919 1.994 1.045 0.000 2;707 0.597 696.5 357.8

100.1 0.278 0.959 1.992 1.090 0.000 2.857 0.594 671.1 267.3

108.4 0.302 0.978 1.989 1.117 0.000 2.936 0.594 631.4 213.6--
~L.. 0.324 LOOT 1.980 1.147 0.000 3.071 0.596 606.4 242.7

125.1 0.347 1.033 1.986 1.164 0.000 3.169 0.590 580.3 243.6-
133.4 0.375 1.070 1.988 1.206 0.000 3.330 0.5B6 557.1 285.8

141.7 0.396 1.102 1.999 1.211 0.000 3.459 0.578 543.7 219.7_._---
150.1 0,423 1.120 1.996 1.269 0.000 3.558 0.579 518.0 163.1..
15B.4 0.447 1.143 1.991 1.287 0.000 3.699 0.579 500.2 196.8

166.7 0,470 1.166 2.005' 1.314 0.000 3.781 0.571 485.7 142.0

175.1 0,498 1_178 1.997 1.328 0.000 3,879 0.574 462.5 111.3

183.4 0.520 1.193 2.002 1.349 0.000 3.949 0.571 449.4 100.7

191.7 0.540 1.199 1.992 1.350 0.000 4.025 0.575 434.7 105.6
f-----

200.1 0.561 1.215 2.001 1.362 0.000 4.091 0.570 424.2 163.7_. -
208.4 0.587 1.238 1.999 1.383 0.000 4.252 0.570 413.3 136.9. - ---'..
216.7 M16 1.252 2.014 1.387 0.000 4.283 0.562 398.1 125.6_._._-------- -------
225.1 0.638 1.269 2.017 1.390 0.000 4.396 0.561 389.6 121.7

233.4 0.665 1.281 2.014 1.396 0.000 4.493 0.561 377.5 106.3

241.8 0.689 1.296 2.032 1.410 0.000 4.523 0.553 368.7 124.8..
250.1 0.717 1.313 2.044 1.419 0.000 4.594 0.548 359.3 53.7

258.4 0.740 1.311 2.043 1.415 0.000 4.584 0.549 347.4 36.6OM_.·

266.8 0.761 1.321 2.041 1.415 0.000 4.667 0.549 340.2 89.4--_.._--_..
275.1 ' 0.781 1.329 2.042 1.420 0.000 4.733 0.548 333.9 101.7

283.4 0.808 1.345 2.056 1.424 0.000 4.784 0.542 326.7 142.3...__.._.-.
291.8 0.832 1.365 2.062 1.427 0.000 4.920 0.540 322.1 94.8--
300.1 0.861 1_368 2.069 1.422 0.000 4.905 0.537 311.9 36.3-_.._------ ._---- ------- _._--
308.4 0.884 1.374 2.075 1,424 0.000 4.924 0.534 305.0 50.3_.
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STAGE 1

Elapsed fo\xlal Strair Excess Volume Obliquity

TIme &a q p' PWP. L\U Change a',fcl3 AI Es ET

(min) (%) (ksf) (ksf) (ksf) (cm3
) - - (ksf) (ksf)

316.8 0.907 1.380 2.069 1.412 0.000 5.001 0.536 298.6 39.9----
325.1 0.931 1.383 2.086 1.425 0.000 4.939 0.530 291.8 56.1

333.4 0.954 1.393 2.085 1.415 0.000 5.023 0.530 286.7 71.2

366.8 1.048 1.422 2.121 1.416 0.000 5.067 0.517 266.4 51.1

400.1 1:152 1.443 2.153 1.411 0.000 5.062 0.505 246.0 43,2

433.5 1.251 1.466 2.1n 1.399 0.000 5.121 0.497 230.2 33.8----_.
466.8 1.349 1.476 2.198 1.376 0.000 5.092 0.490 215.1 20.4

500.1 1.446 1.485 2.221 1.369 0.000 5.037 0.482 201.9 23.6

533.5 1.546 1.499 2.239 1.350 0.000 5.055 0.476 190.7 18.0_. --

566.8 1.639 1.503 2.263 1.334 0.000 4.958 0.468 180.3 19.4

600.1 1.742 1.519 2.288 1.325 0.000 4.951 0.460 171.5 19.6
--~---- . -

633.5 1.841 1.523 2.312 1.311 0.000 4.864 0.452 162.7 18.5--
666.8 1.938 1.537 2.339 1.306 0.000 4.835 0.443 156.0 22.6

700.1 2.035 1.545 2.355 1.301 0.000 4.817 0.438 149.3 16.1-.--_._- -

733.5 2.130 1.553 2.389 1.295 0.000 4.712 0.427 143.4 13.7•._---
766.8 2.227 1.558 2.412 1.284 0.000 4.651 0.420 137.6 4.2---_..-
800.1 2.315 1.557 2.418 1.262 0.000 4.614 0.418 132.3 6.4-
833.5 2.418 1.565 2.443 1.259 0.000 4.564 0.410 127.4 7.9

866.8 2.512 1.565 2.454 1.243 0.000 4.521 0.407 122.6 9.1-
900.1 2.611 1.574 2.472 1.234 0.000 4.506 0.402 118.6 10.4

933.5 2.700 1.575 2.484 1.211 0.000 4.466 0.398 114.8 8.8

966.8 2.799 1.583 2.501 1.194 0.000 4.448 0.393 111.3 5.2

1000.1 2.896 1.580 2.505 1.175 0.000 4.420 0.392 107.4 6.8----- -
1033.5 2.990 1.589 2.519 1.161 0.000 4.419 0.388 104.6 10.2--
1066.8 3.088 1.590 2.550 1.150 0,000 4.315 0.378 101.3 -2.1-_.
1100.1 3.182 1.587 2.546 1.141 0.000 4.312 0.379 98.2 12.0..._-- -_.._--- ._----
1133.5 3.275 1.601 2.565 1.118 0.000 4.324 0.374 96.2 14.5

"---

1166,8 3.369 1.601 2.584 1.113 0.000 4.256 0.368 93.5 5.1._. ._._--_ ..
1200.1 3.467 1.606 2.602 1.105 0.000 4.227 0.363 91.2 8.1-- ._-_. .~--_.._._--
1233.5 3.567 1.609 2.613 1.096 0.000 4.205 0.359 88.8 4.8-------
1266.8 3.664 1.611 2.624 1.078 0.000 4.181 0.356 86.5 0.6

1300.1 3.759 1.609 2.618 1.072 0.000 4.191 0.358 84.3 4.5- - --_.-
1333.5 3.844 1.615 2.643 1.113 0.000 4.142 0.351 82.7 5.0-----
1366.8 3.945 1.614 2.644 1.116 0.000 4.131 0.350 80.5 3.5

1400.2 4.034 1.618 2.660 1.119 0.000 4.103 0.345 78.9 1.0-- ------
1433.5 4.137 1.614 2.663 1.110 0.000 4.077 0.344 76.8 2.4
~.__.. - .

1466.8 4.224 1.619 2.6n 1.094 0.000 4.062 0.340 75.5 17.7-
1500.2 4.326 1.631 2.687 1.109 0.000 4.087 0.338 74.2 0.9.
1533.5 4.421 1.621 2.678 1.116 0.000 4.064 0.340 72.2 0.9-
1566.8 4.514 1.631 2.710 1.105 0.000 4.025 0.331 71.2 0.4

1600.2 4.609 1.621 2.699 1.102 0.000 4.005 0.333 69.2 -5.3

1633.5 4.699 1.626 2.710 1.102 0.000 4.000 0.331 68.1 -0.2.
1666.8 4.804 1.620 2.694 1.073 0.000 4.015 0.335 66.4 -7.0 _.
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STAGE 1

Elapsed ~ialStrai Excess Volume Obliquity

Time e. q p' PWP,dU Change cr'1/a'3 Ar Es ET

(min) (%) (ksf) (ksf) (ksf) (cm3
) - - (ksf) (ksf)

1750.2 5.050 1.617 2.713 1.081 0.000 3.951 0.329 63.0 -1.1---
1833.5 5.296 1.617 2.729 1.077 0.000 3.908 0.324 60.1 2.5--
1916.8 5.543 1.623 2.740 1.053 0.000 3.909 0.321 57.7 5.2

2000.2 5.790 1.630 2.762 1.042 0.000 3.879 0.315 55.4 3.9

2083.5 6.037 1.633 2.771 1.031 0.000 3.870 0.312 53.3 -1.8.-
2166.8 6.288 1.625 2.792 1.021 0.000 3.786 0.305 50.9 -3.6

2250.2 6.521 1.624 2.805 1.016 0.000 3.750 0.301 49.0 -0.2-
2333.5 6.769 1.625 2.812 1.002 0.000 3.736 0.298 47.3 -0.5..
2416.8 7.009 1.623 2.823 1.004 0.000 3.704 0.295 45.6 -0.8........_------ ..-
2500.2 7.247 1.623 2.828 0.982 0.000 3.694 0.293 44.1 1.2- -...~--_._. --_._._.
2583.5 7.492 1.626 2.834 0.998 0.000 3.690 0.292 42.7 2.4

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

2666.8 7.727 1.629 2.841 0.989 0.000 3.686 0.290 41.5 3.2...__....... -- ".
2750.2 7.969 1.633 2.849 0.981 0.000 3.688 0.288 __~9.~_._ 0.2_. '---' ......_---
2833.5 8.217 1.629 2.869 0.979 0.000 3.628 0.281 39.0 -2.51------.- _._--- -_.
2916.8 8.458 1.627 2.874 0.967 0.000 3.611 0.280 37.9 -2.5-.
3000.2 8.700 1.623 2.869 0.932 0.000 3.604 0.280 36.7 -3.0

3083.5 8.949 1.620 2.867 0.909 0.000 3.598 0.281 35.6 -0.7_.._----
3166.9 9.188 1.621 2.886 0.907 0.000 3.563 0.275 34.7 2.1

3250.2 9.433 1.625 2.896 0.906 0.000 3.557 0.272 33.9 1.3

3333.5 9.677 1.624 2.898 0_876 0.000 3.549 0.271 33.0 .3.4-
3416.9 9.920 1.633 2.928 0.868 0.000 3.523 0.264 32.4 5.5-_.--..---
3500.2 10.174 1.638 2.951 0.867 0.000 3.494 0.257 31.7 1.4.-
3583.5 10.407 1.637 2.975 0.854 0.000 3.447 0.250 31.0 1.0

3666.9 10.643 1.640 2.983 0.840 0.000 3.442 0.247 30.3 2.5

3750.2 10.889 1.643 2.995 0.836 0.000 3.429 0.244 29.7 0.9

3833.5 11.132 1.642 3.017 0.845 0.000 3.388 0.237 29.0 -2.1

3916.9 11.370 1.638 3.013 0.834 0.000 3.382 0.238 28.4 -3.1-
4000.2 11.613 1.635 3.008 0.837 0.000 3.381 0.239 27.7 0.3-
4083.5 11.862 1.639 3.017 0.849 0.000 3.378 0.237 27.2 1.7-----
4166.9 12.101 1.639 3.028 0.833 0.000 3.360 0.233 26.7 -3.2_.. --
4250.2 12.341 1.631 3.026 0.808 0.000 3.337 0.232 26.0 -1.2._.
4333.5 12.584 1.636 3.024 0.786 0.000 3.358 0.234 25.6 1.8r----- . ...
-4416.9 12.824 1.635 3.022 0.778 0.000 3:358 0.235 25.1 -4.6--_ .._- ..
4500.2 13.064 1.625 3.023 0.776 0.000 3.326 0.233 24.5 -4.7.. -_.._-.__.
4583.5 13.314 1.624 3.031 0.775 0.000 3.308 0.230 24.0 -0.4---
4666.9 13.543 1.624 3.021 0.763 0.000 3.326 0.233 23.6 -0.7...
4750.2 13.786 1.622 3.029 0.736 0.000 3.307 0.230 23.2 -1.6.. .. ------
4833.5 14.025 1.620 3.015 0.731 0.000 3.324 0.234 22.7 1.1-_._-_ ...- ..
4916.9 14.271 1.625 3.045 0.735 0.000 3.289 0.226 22.4 3.2-- '''.'

4996.9 14.512 1.628 3.058 0.743 0.000 3.278 0.222 22.1 2.6... ---
p-_._.- - -
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Report No. 0411·08·1686
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UNDRAINED TRIAXIAL COMPRESSION TEST
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Sample: Compo BB - Depth: NA
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TRIAXIAL TEST (ASTM D 4767-04): Specimen Setup I Take Down

Project Number: 0411-08-1686 Test Type: CIU Triaxial Cell No.: CYC-1 File Name: Compo Bb

Task No.: N....;.A Test Stress(es), (J'c or CT'v.c = 4.32 & ksf

Project Name: Exelon (Victoria) k (a'h.c / CT'y,c) = 1.00 Induced OCR = 1.00 Kua (O'd.ua!20'v.c) = NA

Assig Remarks: Specific Gravity: 2.693 0Meas.; DAssumed

WTube UField Extruded l=jLiner X Remolded X Tamping ---lConstant Effort: BlowsfTamps per Layer = 10-16

Boring No.: TP·2317.TP·2334 Reconstituted Impact/Rammer RammerWgt.(lbf)= 4.50 No. Layers = 4.00r- -~~-I

Sample No.: Compo B Compostite No.: f- Pluviated: Tamper Force (lbf)= Drop (in.) = 0.5-1

Depth (ft): NA Specimen No.: B Kneading ~Undercompaction: Uni (%) = Dia. (in.) =--1.-5-0--1

ISpec. Selection by X-ray; r-- Geomarine Sample )( Recompacted Ref. Effort = MOD % Compo =95.0" ± Opt. = + 4%

Type L0Jlsotropic K" stress path Used automated system: Drained Axial Strain Rate, E".ra'" (%/h) =
Consolidation nAnistropic I-- 450

stress path Remarks:

Loading ~ Static ~ Undrained~ comp.~ strain USlress~ Constant Cell Pressure WCyClic (Hz) II-- StressUstrain
Conditions: Post Cyclic Drained Ext. Stress Path . Variable Cell Pressure Rate·:nO.1; 1; Other:

Water Initial- Trimming Location Final, Wat SOIL MASSES: Initial Final

Content (We); Top rNo.l) Bottom rNo.~ Stdes ~o;s) (see below) Moist + Tare (etc.)(g 494.06 497.61

Container No 692 861 Tare (elc.) (g 0.00 0.00

Mass Moist Soil + ConI. (g) 130.99 119.17 Mass MoIst Spec., ~.n (g) 494.06 497.61

Mass Dry Soli + Container (g) 116.69 105.58 Excess Dry Soil (soil not Included in Iinal mass measurement)

Mass Container (g) 31.53 32.09 Container No

Water Content, Wo.n (%) 16.79 18.49 Mass Dry Soil + Cont. (g

Avg. Initial WC, Wo.avg (0,(, 16.79 Final (yV"t); X Slice ;1 Whole Spec. Mass Container (g

See attached date sheet(s) for eddillonal water conlents Mass Excess Dry Soli, Md... (9 0.00

4
5

GE

1

2

3

Remarks: 10# PI-002

Specimen Dimensions, (mm) Estimated Initial Unit Weight
Height Dia.,. X indicates with membrane Total, 11.0 (lb/ft1 = 134.13 Dry, "Ydo ~bJlt3)= 114.85

Initial (H,,) Final (Hat) Initial (Do) Final (Da1) I Membrane I Filter Paper I Apparatus

100.000 100.000 1 T 50.22 52.50 IFo Membrane (mm): Top Bottom

16.62 0.87 2U 50.02 57.75 Wedge Number: Thickness: 0.75 0.65

16.61 1.42 36 50.08 .._.._~~:.?~_._ .. FaUul8 = 1 ISingle; I X Double 0.68 0.64

16.63 0.17 1'T i= dmax Circumference (Crm•o 152.0 152.0

16.62 0.87 2'M i= drnin Total Thickness Dia.(Crm.J1t)

16.59 0.81 3'6 1= Lid Average: 0.34 .48.38

..A...;.v9........_1_1_6._6_1...-l__10_0_.8_3_TA_vg....__50_._1_1 L...-_5_4_.3_3-r-.....xxxxx_--I-IFilter Paper: Top + Bottom:~Yes; WNo

Measuring Devices: A" =11D2/400(cml 19.72 FilterStrips~Yes: UNo Number = 8

PI Tape:~Dia Va (cm3
) 229.95 Type of Filter StripsnVerlical: X in. & Whatman #54

calipers:DHI.; Dia Aafh,m=n (0"1)2/400 (om2 23.92 !X1spiral: X in. & Whatman #1
Dial comparator[8]HI.: Diat-:-A..,,-..=.. (.:-;d...,:....-.2.:..0d-)d=....-1II-4-00.-.:...(c-:m2;1)r-----:N-:-A~---1~A-p-p-ar-a-tu-s-:--~M~a-s ...s~T-!'o-p-C~a-p-, ~M~ll:-=--5..3-.4;,;,;,;,,;;.;,;g-,";"'-0-.1-2--lb-lf

O·..=<D7+2Dat+Da)/4 (mm) 55.19 Mass Displ. System. Mlk (cap, dial. piston. etc.) = NA g, NA Ibf

Failure Mode: NA· Not Applicable ~P Cap~ached:h P~n Di~in.) L Load Cell:

~
BUlge GB· Gage Block I IYes; I XINo; IX 1%:1 1%; nexternal rxllnternal
Wedge other Remarks: .Top Cap· Rotallon IFiXed,<10; X L1mlled,<5°; I Unlimited, >5°

-------+--,--,---...L........L;..--:...-+--F;.;;.;.;.;;;....;.~L.....J~:::.:::.::=_.=..t

Parabolic LL=44 PL=15 PI=29 With: Frictionless End Caps; Lat. Movement Top Cap

Wedge/Bulge Ht.= Internal LVDT Jacket

---lPhoto Taken.

Failure Sketch
e

a
= r-------------'

1/0----'"
20%~'

I
I
I
I

_.;.;N.;.;A_(mm) Fmal Visual Classification: Gray Lean CLAY with sand (CL)

Trimmed 1Reconstituted By::...-_Y~R~_ Set Up BY:__R_C",-,jr__ Taken Down BY:_~R.;.;C;..:.,j~r_

Date: 6/1412008 Date: 6/1412008 Date: 6/23/2008

I I Prelim. Calc. BY:_...;.R.;.;C"",j.;.;r_ Final Calc. By:._-..:.T;..,P__ Reviewed By: V..A/
Dse;-m;r~-~:i~"ed'sketch on attached sheet. Remarks: _
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations & Summary(1}
Project Number: 0411-08-1686 Cell No.: CYC-1 File Name: Compo Bb.

Task Number: NA Specific Gravity: 2.693 0Measured; DAssumed
Boring No.: Tp·2317· Tp·2334 Sample No.: Compo B ~cimen No.: B ~th (tt): NA

Type Test: CIU Triaxial. Specimen:U"Undisturbed~stituted;~Recompacted
Calculations Corr for Salt (dissolved solids)'@No or DYes with concentration = ppm, I

Inltal Water Contents (WC), (Wo) over Saturation, (So), in (%): Calculated Mass of Dry Soil (g)
Top, W01 Botttom, Wo.'- Sides, Wo3 Avg., Woayo Selct., WO,f Back Cal, W.~ Initial Selected WC, ,!",o (%) 16.79

W 16.79 16.79 16.79 17.65 Initial, Mdo 423.03---
419:es-ISo 98.0 98.0 98.0 100.7 Final, Md.8!

Measured final mass of moist soil, Ml8t (g) 497.61 Selected. Md 423.03
Final mass of moist soil corrected for excess dry soli, Mtat e(g) 497.61

Consolidation Data Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7
Changes in Height (mm) and At Initial During 1st Consol. Column 2 orS Column 4 to Column 5 to Column 6to
Volume (em; Within Given Seating Back- Increment to 1st Test 2nd Test 3rd Test 4th Test

Consolidation Stages/Columns Stress Pressuring (1) Stage (1) Stage Stage Stage
Sign Convention: (+) Deformation in compression or Flow out of spec.; (-) Deformation in extension (swell) or Flow into spec.

Change in Height, 8Hc n 0.04 -0.87 1.22 NA NA NA-_._--
Sum of changes in (+ out) 0.35 7.90 NA NA NA--------
burette readings. 8br,n (- in) -5.65 NA 16.60 NA NA NA (2)

_~heoretic:a..!-~Vd.~ = (3Vox8He,,/Ho) 0.24 -5.15 7.22 NA NA NA
.. "'---.

Vol. Factor, Fy= f:.br•n/8Vt•n 0.50 0.50 1.09 NA NA NA-
Corrected 8Vdon = Fyx 8Vt,n

-
0.12 -2.57 NA 0.00 NA NA NA (3)

Selected 8Ven 0.00 -5.65 4.90 NA NA NA

Summa~ For Test Sta es
Test Stage: 1st= 1 2nd =2 3rd = 3 4th=4

Cell Pressure, Ge.n(psi) 90.00 NA NA NA Number of
Back Pressure, ~.n (psi) 60.00 NA NA NA Test Stages = 1

Axial Force Reading, Prn (Ibf) 1.00 NA NA NA tso = 180 min

Eft. Coosol. Stress (cr'e or (J·y.e) (4), (ksf) 4.31 NA NA NA

te, ON orin X days I hrs 2.00 NA NA NA

At Final Test Stress/Stage - Summary of Calculation of f:.Ve(cm~) by Different Procedures
By Selected Volumes IBy Saturation = 100 % By Change in ~~s (~~ For Diff. in Meas. Vo!.~ For Selected 8Vc, require~_.

8Ve=1 -0.75 I 8Vc = -2.13 . 8Vc =~12-.09 & cerro for 8HId 8Ve::::r Gs for Sc = 100 %:r2:717

At Final Test Stress/Stage - Consolidation Conclusions

f:.Hedmm) = 0.39' 8Ve.f (cm3) = -0.75 Back Cal. G. for S=100% = 2.717 Normalized Hl Ch. (%):: 1,03. -----
&ace (%) = 0.33 &vcr (%) == -0.33 Ditt. in: Vol. Ch. (%) =

Summary of SPE clmen Phvsical Properties
Specific Gravity: Water Unit Weight Void Volumetric Skempton
Gs =2.693 __ Height Volume Area Content Total Dry Saturation Ratio Water Porosity B para·

Condition: (mm) (cm; (cm2) (%) (pet) (pet) (%) e Content n meier %(6)

Inillal: 116.61 229.95 19.72 16.79 134.13 114.85 98.0 0.461 0.3094 .0.316 97.0
Atter to 1st c'e 116.22 230.70 19.85 17.63 134.66 114.47 101.9 0.466 0.3238 0.318

Consol.: to 2nd G'e ---"._-
to 3rd (Jle --------- _._._- ._----- "--'-------- ..
to 4th G'e

Notes: (1) If the consol. stress in the 1st conso!. Increment & 111\ test stage are equal, log the data in Column 4.

(2) The height changes occuring within each shearing and unloading stage (1 - 4) are recorded in these rows (after Column 3).
(3) The volume changes occuring within each shearing and unloading stage (1 - 4) are ca1cuJatedlrecorded in these rows (after Column 3),

(4) Stresses are corrected for membrane. (5) - M~o-(Ml3I,e+PwaI.~Vin.cotumn'&2)

(6) Initial value is after back pressuring
NA - Not Applicable ON - Over Night; WC - Water Content Remarks: Y.'-!~t_ Meth0E...us~d in the Saturati!?.!1.§_~_g~ _

Calculated By: TP Reviewed By: OM
757.2a (12101107) TP-2317 - TP-2334_Comp. Bb. CalSum1 7/17/2008 FUGRO CONSULTANTS, INC.
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations Summary(2)

"
i

I
I

TestType:__--:C:;,.:I;.;;U....;T;.:,.Ji;.::ax:;;,i;.:;a;..I__ App. No.: CYC·1 File Name: Compo Bb

Tasl< No' NA Test No' 0 Test Series for' 0

Project Number:_--:O;..4;.:1..:.1..;:·0;.;;8~.1:...:6;.;;e;.;;6__

Project Name' Exelon (Victoria) .. ..

UTube UField Extruded [J~iner X IRemolded X Tamping I!5Jconstant Effort: BlowslTamps per Layer = 10-16
Boring No.: TP·2317· T1'-2334 Reconstituted Impact/Rammer Rammer Wgt.(lbf):5== ·No. Layers = 4.00

!-
Sample No.: Compo B Compostite No.: Pluviated: Tamper Force (Ibf) Drop (in.) = 0.5-1

!-
!Ijundercompaction: Un! (%) =__Dia. (in.) =Depth (tt): NA Specimen No.: B

X
Kneading 1.50

Ilspec. Selection by X-ray; flGeomarine Sample Recompacted Ref. Effort = MOD % Compo = 95.0 ± Opt. = +4%

Type ~~sotroPiC H~ stress path Used automated system Drained Axial Strain Rate, E•••ot. (%/hr.)=

Consolidation Anistropic 45° stress path Remarks:

Loading ~ Stallc

~
Undrained ~~omp.~Strain UStressps.j,co/l$tant Cen pressure h'sCYClic (Hz) HStress UStrain

Conditions Post Cyclic Drained Ext Stress Path Variable Cell pressure Rate:nO.1; 1; Other:

Specific Gravity: Water Unit Weight Void Skempton

Gs = 2.693 Umured Height Volume Area Content Total Dry Saturation Ratio B para-

Condition: (mm) (cm3
) (cm2

) (%) (pef) (pcf) (%) e meter o'{'(1) Unit for Stresses: (ksf)

Initial: 116.61 229.95 19.72 16.79 134.13 114.85 98.02 0.46 97.0

Atter to 1stcr'e 116.22 230.70 19.85 17,63 134.66 114.47 101.86 0.47

Conso!.: to 2nd cr'e

to 3rd cr'.

to 4th cr'e

Consolidation Stress Summary and Loading Summary Membrane Correction

Item Unit 1st Stage 2nd Stage 3rd Stage 4th Stage Type: Bulge

Axial 'Straln during Consol., Ie : % 0.334 ~A NA NA ModUlus: 150.0 psi

Vol. Strain during Consol., 1;.. : % -0.326 NA NA NA Diameter: 48.38. mm
Effective Vertical Stress, a'. (ksf) 4.314 NA NA NA Thickness: 0.34 mm

Effective Horizontal Str81ls, 'fl': (ksf) 4.289 NA NA NA Area Correction

Conso!. Stress Ratio. k (a'h 1~) : - 0.994 Type: Bulge

Induced OCR: . 1.00 NA NA NA Stage Area Corr. Const.: Anal Area· (cm;:

Eff. Average Slress, (q! + a'~/2 : (ksf) 8.604 1st 1.230 23.92

Eft. Mean Stress, (a,: + 2'a'tJ/3 : (ksf) 4.298 2nd

Undr. Ambient Shear Stress, .. : (ksf) NA NA NA NA 3rd

Undr. Ambient Shear Strain, Ea,... % NA NA NA NA 4th

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. Filter Paper Correcllon

[l)ln"ial B is after saluration Type: None Type StriPs: Sprial #1

NA· Not Applicable Strips; 8
Force: 0.000 Ibf/strlp

Loadln g Summary

&. q p' ~U al' CI3'
Stage Stress Status

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

1st
Max Shear Stress 4.87 2.433 4.376 2.305 6.809 1.943

Max ObliqUity 2.27 2.311 4.002 2.572 6.312 1.691

2nd
Max Shear Stress

Max Obliquity

3rd
Max Shear Stress

Max Obliquity

4th
Max Shear Stress

Max Obliquity

I I
Remarks: Stain Rate (%/min)· 2.22E-03

757.2b (12/01/07) Tp·2317 - TP·2334_Comp. Bb, CalSum2 7/17/2006 FUGR.O CONSULTANTS. INC.
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Project: 0411-08-1686

TestType: ~C~IU~T~r~iax~l~al___

STAGE 1

Boring No.: TP·2317· Tp·2334

Sample No.: Compo B

Specimen No.: . B

Depth (fl.): _---.;N..;;,A..;;...._

Stage No.: ....;.1__

Elapsed Axial Strair Excess Volume ObHquity

Time 8a q p' PWP•.1U Change a'1/a'3 Ar Es ET

(min) (%) (ksf) (ksf) (ksf) (cm3
) - - (ksf) (ksf)

0.0 0.000 0.012 4.302 0.000 0.000 1.006 0.000 - -
11.5 0.020 0.088 4.113 0.264 0.000 1.044 1.739 770.8 794.5

23.1 0.046 0.197 3.943 0.540 0.000 1.105 1.471 798.0 1309.6

34.6 0.068 0.390 3.906 0.772 0.000 1.222 1.025 1115.8 1642.1

46.2 0.090 0.555 3.909 0.934 0.000 1.331 0.862 1206.5 1325.6

57.7 0.113 0.689 3.879 1.095 0.000 1.432 0.813 1198.6 1095.8---- ----
69.3 0.137 0.810 3.854 1.243 0.000 1.533 0.781 1168.2 904.0

80.8 0.162 0.911 3.819 1.379 0.000 1.626 0.769 1107.6 854.0----_.
92.3 0.180 0.992 3.779 1.500 0.000 1.712 0.767 1089.5 801.0--_. - -
103.9 0.204 1.074 3.752 1.605 0.000 1.802 0.759 1041.2 661.4-
115.4 0.226 1.145 3.720 1.710 0.000 1.889 0.757 1002.6 635.2- ..

127.0 0.246 1.214 3.696 1.803 0.000 .1.976 0.752 969.0 475.0

138.5 0.280 1.265 3.665 1.882 0.000 2.055 0.754 895.B 423.0

150.0 0.302 1.323 3.651 1.956 0.000 2.136 0.748 666.5 449.5-----
161.6 0.325 1.367 3.635 2.016 0.000 2.205 0.746 833.1 377.0

173.1 0.348 1.411 3.626 2.069 0.000 2.274 0.742 802.6 363.2

164.7 0.371 1.450 3.613 2.119 0.000 2.341 0.739 774.9 331.1

196.2 0.394 1.487 3.603 2.167 0.000 2.405 0.737 747.7 327.8------ -_..- -----
207.8 0.415 1.522 3.597 2.208 0.000 2.466 0.733 727.8 298.6.... ~..._-~-
219.3 0.440 1.554 3.590 2.246 0.000 2.527 0.731 700.4 252.8'--- _._-- --
230.8 0.464 1.584 3.584 2.282 0.000 2.585 0.728 677.2 237.1--
242.4 0.487 1.610 3.578 2.314 0.000 2.636 0.727 656.0 221.0..• '-'--_.-
253.9 0.510 1.635 3.573 2.343 0.000 2.687 0.724 636.2 233.7_.. _.
265.5 0.532 1.662 3.571 2.369 0.000 2.741 0.722 620.4 236.6_._-- ------
277.0 0.555 1.688 3.570 2.398 0.000 2.794 0.719 603.9 214.6

288.5 0.578 1.712 3.567 2.424 0.000 2.845 0.716 587.8 191.4----
300.1 0.600 1.731 3.565 2.446 0.000 2.888 0.714 572.8 180.0-
311.6 0.623 1.752 3.567 2.462 0.000 2.930 0.711 558.6 168.9

323.1 0.648 1.771 3.566 2.483 0.000 2.974 0.709 543.1 184.9.-
334.7 0.668 1.793 3.571 2.500 0.000 3.017 0.705 533.1 173.1

346.2 0.696 1.811 3.572 2.515 0.000 3.058 0.703 517.0 136.8-"'-"_.._-
357.8 0.717 1.826 3.571 2.531 0.000 3.092 0.701 506.2 147.8--_._----
369.3 0.736 1.841 3.574 2.545 0.000 3.125 0.699 496.7 152.6-- _..._-_ ..• _...--_. ---
380.8 0.764 1.862 3.585 2.555 0,000 3.161 0.694 484.3 109.0._--.---.--
392.4 0.789 1.870 3.584 2.561 0.000 3.183 0.693 471.2 88.5- --~

403.9 0.817 1.886 3.590 2.573 0.000 3.214 0.690 458.4 152.4--'__0_-
415.5 0.836 1.904 3.597 2.584 0.000 3.251 0.686 452.5 140.2'---' ..

427.0 ·0.863 1.916 3.600 2.592 0.000 3.275 0.684 441.1 91.7.. -'-_#'.'.,

757.4a (12/06/04)
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STAGE 1

Elapsed iAxJal Stralr Excess Volume Obliquity

Time Sa q p' PWP,aU Change rJ'1 /cr'3 Ar Es Er
(min) (%) lksf) lksfl lksfl lem, - - lksf) lksf)

438.5 0.885 1.926 3.604 2.597 0.000 3.297 0.682 432.8 102.2

450.1 0.907 1.939 3.608 2.606 0.000 3.322 0.680 424.6 95.0------ ----- ---- ---_. -
461.6 0.934 1.950 3.613 2.612 0.000 3.344 0.678 414.7 84.6

507.8 1.032 1.992 3.632 2.633 0.000 3.428 0.669 383.7 86.4

553.9 1.121 2.030. 3.655 2.642 0.000 3.499 0.660 360.1 81.6------
600.1 1.212 2.065 3.680 2.654 0.000 3.558 0.652 338.7 77.1- ._------- ._---
646.3 1.310 2.104 3.712 2.660 0.000 3.616 0.641 319.2 66.9

692.4 1.414 2.132 3.741 2.660 0.000 3.652 0.632 299.8 51.8

738.6 1.512 2.156 3.765 2.660 0.000 3.680 0.625 283.6 52.9--_.- -------
784.7 1.611 2.185 3.805 2.648 0.000 3.697 0.614 ~~ _59.4__

830.9 1.704 2.213 3.846 2.634 0.000 3.711 0.604 258.3 52.3_.
877.0 1.798 2.233 3.881 2.621 0.000 3.712 0.595 247.0 41.3

f---._-- _._--- .~ ..~- ...._.~~._~ ......M_._.._._.._-- ._--
923.2 1.892 2.252 3.908 2.613 0.000 3.720 0.588 236.7 38.8.- -
969.3 1.980 2.269 3.933 2.604 0.000 3.727 0.582 227.9 35.3.___._.___.a

1015.5 2.071 2.283 3.956 2.595 0.000 3.730 0.576 219.3 26.5._-_.-
1061.7 2.170 2.294 3.976 2.583 0.000 3.727 0.571 210.2 28.0

1107.8 2.268 f-. 2.311 -4.002 2.572 0.000 3.734 0.565 202.7 29.2
--~-

.__.-
1154.0 2.368 2.322 4.025 2.561 0.000 3.729 0.560 195.1 25.1 ..
1200.1 2.469 2.336 4.049 2.550 0.000 3.727 0.554 188.2 20.6.-
1246.3 2.566 2.343 4.064 2.539 0.000 3.723 0.551 181.6 20.1

1292.4 2.669 2.356 4.086 2.531 0.000 3.724 0.546 175.6 22.6--_._-- ------- ._._--- ----
1338.6 2.770 2.366 4.110 2.512 0.000 3.713 0.541 169.9 18.8.
1384.7 2.874 2.376 4.128 2.505 0.000 3.711 0.537 164.4 10.7

1430.9 _.?:~~- 2.377 4.139 2.495 0.000 3.699 0.534 159.1 5.4------
1477.1 3.078 2.381 4.152 2.483 0.000 3.689 0.532 153.9 7.4-
1523.2 3.179 2.385 4.166 2.474 0.000 3.678 0.529 149.3 14.6

1569.4 3.283 2.396 4.184 2.466 0.000 3.681 0.525 145.2 11.1_._--_.--
1615.5 3.390 2.396 4.197 2.454 0.000 3.661 0.522 140.6 -5.1------ -_.
1661.7 3.495 2.391 4.203 2.439 0.000 3.639 0.521 136.1 -5.5----- ------
1707.8 3.592 2.391 4.209 2.433 0.000 3.629 0.519 132.4 -1.0-"--'._-_. .._~----- -
1754.0 3.690 2.390 4.210 2.425 0.000 3.627 0.519 128.9 1.5____0_·_- ._-----_..
1800.1 3.785 2.392 4.213 2.426 0.000 3.627 0.519 125.7 6.1- ...~_.~_._. -----._-- -----_...-
1846.3 3.884 2.396 4.219 2.422 0.000 3.628 0.517 122.7 5.7---- _._--~ _._--_._--- ..

1892.5 3.983 2.398 4.229 2.415 0.000 3.619 0.515 119.8 6.9---_.....- _._------....._-_.__.
1938.6 4.083 2.403 4.247 2.404 0.000 3.606 0.511 117.1 9.9....._._... ._------
1984.8 4.179 2.407 4.266 2.387 0,000 3.590 0.507 114.6 13.3

2030.9 4.281 2.416 4.284 2.380 0.000 3.587 ·0.504 112.3 14.8_._---
2077.1 4.376 2.422 4.300 2.368 0.000 3.579 0.500 110.1 12.1-- - -------
2123.2 4.471 2.428 4.313 2.361 0.000 3.574 0.498 108.0 4.2

-_..--,~_..
2169.4 4.567 2.426 4.323 2.346 0.000 3.557 0.496 105.7 ·0.7._------ .. _----
2215.5 4.673 2.427 4.341 2.332 0.000 3.536 0.492 103.3 3.9

2261.7 4.769 2.430 4.360 2.314 0.000 3.517· 0.488 101.4 6.1._-_.-
2307.9 4.874 2.433 4.376 2.305 0.000 3.505 0.485 99.3 0.6-

757.4a (12/06/04)
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STAGE 1

Elapsed !Axial Slrai Excess Volume Obliquity

TIme E. q p' PWP,AU Change a',/{!'3 A.. Es Er

(min) (%) (ksf) (ksf) (ksf) (cm3
) - - (kst) (ksf)

2423.2 5.127 2.426 4.391 2.279 0.000 3.470 0.481 94.2 -1.3

2538.6 5.370 2.430 4.419 2.258 0.000 3.443 0.476 90.0 1.6

2654.0 5.615 2.430 4.446 2.230 0.000 3.411 0.470 86.1 -0.9-
2769.4 5.855 2.428 4.456 2.214 0.000 3.393 0.468 82.5 -3.5

2884.8 6.091 2.422 4.471 2.198 0.000 3.364 0.465 79.1 ·1.4._-
3000.2 6.329 2.424 4.492 2.175 0.000 3.344 0.460 76.2 -4.2

3115.6 6.576 2.411 4.492 2.160 0.000 3.318 0.460 73.0 -3.9

3230.9 6.820 2.414 4.506 2.143 0.000 3.308 0.457 70.4 -0.8

3346.3 7.063 2.409 4.511 2.132 0.000 3.293 0.456 67.9 -0.6

3461.7 7.309 2.413 4.540 2.110 0.000 3.269 0.450 65.7 2.0-
3577.1 7.552 2.414 4.575 2.078 0.000 3.235 0.443 63.6 3.9

3692.5 7.794 2.423 4.631 2.033 0.000 3.194 0.432 61.8 6.0

3807.9 8.029 2.429 4.658. 2.014 0.000 3.179 0.426 60.2 1.2- _._--
3923.3 8.276 2.425 4.676 1.992 0.000 3.154 0.422 58.3 -4.7-----
4038.6 8.521 2.417 4.675 1.986 0.000 3.141 0.422 56.4 -5.1-_. -_.-- ....
4154.0 8.767 2.413 4.670 1.982 0.000 3.138 0.423 54.8 -4.9--._...... -... .__._-_..

._--~~-----
._-

4269.4 9.018 2.405 .4.681 1.964 0.000 . 3.113 0.421 53.1 -4.4.-- ------_.#_-. ._--_. - -_........._.... ._ .._----
4384.8 9.272 2.401 4.697 1.945 0.000 3.092 ·0.417 51.5 0.4_. _.
4500.2 9.515 2.406 4.710 1.935 0.000 3.088 0.415 50.3 4.7-
4615.6 9.755 2.413 4.727 1.923 0.000 3.085 0.411 49.2 -0.6.
4731.0 10.001 2.404 4.750 1.886 0.000 3.049 0.406 47.8 -5.2

4846.3 . 10.244 2.400 4.747 1.884 0.000 3.045 00407 48.6 -4.3--
4961.7 10.484 2.394 4.751 1.871 0.000 3.031 0.406 45.4 -0.9

5077.1 10.718 2.398 4.791 1.834 0.000 3.003 0.397 44.5 4.6

5192.5 10.954 2.404 4.820 1.813 0.000 2.991 0.392 43.7 5.0 -
5307.9 11.194 2.409 4.827 1.815 0.000 2.993 0.391 42.8 3.6-
5423.3 11.436 2.413 4.842 1.803 0.000 2.986 0.387 42.0 0.3

1----. .
5538.7 11.687 2.410 4.852 1.789 0.000 2.974 0.385 41.0 ·1.7

5654.0 11.931 2.409 4.857 1.784 0.000 2.968 0.384 40.2 .2.3

5769.4 12.164 2.405 4.865 . 1.772 0.000 2.955 0.382 39.3 -4.4----
5884.8 12.418 2.398 4.856 1.769 0.000 2.951 0.384 38.4 -6.7

6000.2 12.676 2.388 4.852 1.762 0.000 2.937 0.384 37.5 -2.2

6115.6 12.924 2.392 4.846 1.770 0.000 2.949 0.386 36.8 -0.1-
6231.0 13.182 2.387 4.856 1.752 0.000 2.934 0.383 36.0 -2.8-
6346.4 13.443 2.385 4.856 1.750 0.000 2.930 0.383 35.3 -3.9

6461.7 13.699 2.377 4.849 1.750 0.000 2.924 0.384 34.5 -7.3

6577.1 13.944 2.367 4.835 1.753 0.000 2.918 0.387 33.8 -5.4

. 6692.5 14.189 2.364 4.835 1.748 0.000 2.913 0.387 33.1 -5.0... _..

6807.9 14.438 2.354 4.829 1.747 0.000 2.902 0.387 32.4 ·9.7

6923.3 14.684 2.340 4.819 1.741 0.000 2.888 0.389 31.7 -20.2..
6927.6 14.692 2.339 4.819 1.740 0.000 2.886 0.389 31.7 -28.8------ _.- - "--.

--- -
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UNDRAINED TRIAXIAL COMPRESSION TEST
Isotropically Consolidated

Sample: Compo BC - Depth: NA
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TRIAXIAL TEST (ASTM D 4767-04): Specimen Setup I Take Down

Project Number: 0411-08-1686 Test Type: CIU Triaxial Cell No.: 17 File Name: Compo Bc

Task No.: NA Test Stress(es), (j'e or cr'v,e = 8.64 & ksf

Project Name: Beelon (Victoria) k (cr'h,e / cr'v,e) = 1.00 Induced OCR = 1.00 Kua (crd.uJ2cr'v,e) = NA

DMeas' 0AssumedSpecific Gravity· 2 693

Final Visual ClaSSification: Gray Lean CtAY With sand (Cl)? Value (mm)

Assig Remarks'

'
I
I Trimmed / Reconstituted By:.__Y:,.:R.:.-._ Set Up By:_.....:..:R:,;:C.!J.,j:...r_ Taken Down By: RC,jr

! Date: 6/16/2008 Date: 6/1612008 Date: 6/2612008

! Prelim Calc. By:,__R:,,::,:::C!L,jr~_ Final Calc. By:.__T.:.,:P__ Reviewed By: ltJ,4()
Dse;'-m~-;;""r~;:;;:-d;';::~t:;;~i1ed'sketch on attached sheet. Remarks: _

.,

WTube UField Extruded t1Liner X Remolded Tamping Ljconstant Effort: BlowslTamps per Layer = 10-16

Boring No.: TP·2317 - Tp·2334 Reconstituted
I--

Impact/Rammer Rammer Wgt.(lbf)= 4.50 No. Layers = 4,00

Sample No.: Compo B Compostite No.:
I--

Pluviated: Tamper Force (Ibf)= Drop (in.) = 0,5·1

Depth (ft): NA Specimen No.: C
I--

Kneading ~UnderCOmpaction: Un; (%) =__Dia. (in.) = 1.50

nspec. Selection by X-ray; r- Geomarine Sample X Recompacted Ref. Effort = MOD % Compo = 95.0 + Opt. = +4%

Type X Isotropic Ko stress path Used automated system: Drained Axial Strain Rate, Ea,rale (%/h) =
I-- I-

Consolidation Anistropic 450 stress path Remarks:

Loading X Static X Undrained X Compo~ Strain Ustress fI.constant Cell Pressure UC~r(HZ) Stress U Strainr- I-- I-- I--
Conditions: Post Cyclic Drained Ext. Stress Path Variable Cell Pressure Rate: 0.1; 1; Other.

Water Initial - Trimming Location Final, Wal SOIL MASSES: Initial Final

Content (WC); Top rNo.l) Soltom rNo.v SidesrNd (see below) Moist + Tare (elc.)(g 977.40 498.71

ConlalnerNo 4222 723 Tare (etc.) (g 484.24 0.00

Mass Moist Soil + ConI. (g) 130.35 132.45 Mass Moist Spec., h(!n (g) 493.16 498.71

Mass DIy Soil + Conlainllf (g) 116.36 117.78 Excess Dry Soil (soil nollncluded In final mass measurement)

Maln; Conlalner (g) 30.21 31.32 Container No

Water Content, Won (%) 16.24 16.97 Mass Dry Soli + Cont. (g

Avg. Inillal WC, WO•1vg (% 16.24 Final (Wat); X Slice ;1 Whole Spec. Mass ContaIner (g

See attached data sheet(s) for addillonal water contents Mass Excess Dry Soli, Md,85 (g 0.00

Specimen Dimensions, (mm) Estimated Initial Unit Weight
Height Dia., X indicates with membrane Total, r...o (Ib/ft') = 134.14 ' Dry, 'Yd 0 (lb/n3 )= 115.40

Initial (Ho) Final (Hal) Initial (Do) Final (Dal) I Membrane I Filter Paper I Apparatus

GB 100.000 100.000 1T 50.30 53.00 !Fo Membrane (mm): Top Bottom

1 15.95 0.64 2N 50.16 56.25 Wedge Number: Thickness: 0.48 0.65

2 15.86 0.24 3B 50.14 55.48 Failure = 1 lSingle; rX Double 0.52 0.63............_...............
3 16.01 0.72 1'T i= dmax Circumference (Crmo 152.0 152.0

4 15.97 0.14 2'M i= dmin Total Thickness Oia.(Crrn.oht)

5 16.00 0.72 3'B != £\d Average: 0.29 48.38

jAvg 115.96 100.49 Avg. 50.20 54.91 xxxxx Filter Pape~: Top + Bottom~&IYes; lJNO

Measuring Devices: Po., =1t 02/400 (cm~ 19.79 Filter Strips X Yes; No Number = B

PlTope~Di' Vo(cm; 229.51 Type of Filter StriP~8Vertical: ~jn. &Whatman #54

Calipers: HI.; Dia Allb.m=:; (0"1//400 (cm2 23.97 X Spiral: ~ in. &Whatman #1

Dial comparatorlilHI.; Dla A.....m=(d",.".26d}d....7If400 (cm2
) NA Apparatus: Mass Top Cap, Mte = NA g, NA Ibf

~emarks: 1.0# PI-002 o'ol=(Dr+20M+D,}/4 (mm) 55.25 Mass Displ. System, Mds (cap, dial. piston, elc.) = NA g, NA Ibf

UPhoto Taken. Failure Mode: NA - Not Applicable nPCap filChed: Piston Dia. in.) >h Load Cell:

Failure Sketch §BUlge GB - Gage Block Yes; X No; hYz:'tl%; X 0.375 Exlemal [Xllntemal
r------..------,

Wedge other Remarks: lFixed,<1°;sa= , I Top Cap - Rotation X Limited.<5°; I UnDmlted, >50, I
I I,

\1 Parabolic20%~1 LL=44 PL=15 PI=29 With: Frictionless End Caps; lat. Movement Top Cap•
Wedge/Bulge Ht.= Internal LVDT Jacket

I

750.1 a (12/01/07) TP-2317· TP-2334_Comp, Be, SetupTO 7/17/2008 FUGRO CONSULTANTS. INC.
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