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FUGRO CONSULTANTS, INC.

February 18, 2008

Ms. Siesta Williams
MACTEC
3301 Atlantic Avenue
Raleigh, NC 27604

/

RE: One (1) Report For The EXELON COL Project

Dear Ms. Williams:

6100 Hillcroft (77081)
~O. Box 740010

Houston, Texas 77274
Tel: 713-369..5400

Fax: 713..369-5518

. Fugro has completed one (1) RCTS test, which is B2269-UD15, for the EXELON
project. Fugro has incorporated, as needed, Dr. Kenneth Stokoe's comments
into the final report. The final report and the associated RCTS Test Approval by
Dr. Kenneth Stokoe have been attached.

Please let us know if you have questions. Thanks.

Very truly yours,

Fugro Consultants, Inc.

Jiewu rvleng, PhD, P.E.
Project Engineer

Enclosures

Cc: Kathryn White, in PDF

Bill DeGroff, P.E.
Laboratory Department Manager
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RCTS TEST APROVAL

.PROJECT SITEINAME IEXELON

Test ID

RCTS#A

Sample ID

B2269-UD15

Depth B.S.
(Ft
216

Date

One RCTS test for the site referenced above was tested, and one report was prepared, by
Fugro Consultants, Inc.

I have reviewed the data and associated results listed above and found them to be
reasonable.

Dr. Kenneth Stokoe
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APPENDIX A

Specimen EXELON B2269-UD15
(Index Properties Not Available)

Borehole B2269
Sample UD15

Depth =216.2 ft (65.9 m)

Total Unit Weight =122.7 Ib/ft3

Water Content = 13.9 %
Estimated In-Situ Ko = 0.5

Estimated In-Situ Mean Effective
Stress =77 psi

FUGRO JOB #: 0401-08-1686
Testing Station: Reg

DCN# EXE805Page 5 of 561. ~ Volume 4, Rev. 0 -7/10/08
-\68------------------------



20000
- CLAYEY SAND - EXELON 2269UD-15 .19 psi

Test Station: RC-9

Shearing Strain: <0.0010/0
.39 psi

• 77 psi - 800
"I-

0154 psiU) r-
~ 15000 0

>< )K 308 psi :E
eu :i>E 3C) -c
~

::+U) - 600~ e- c.::s CD-c
0 x )K )K )I()I(

)K en
:i :::T

CD... 10000 ~ meu ...
(1) i:.c

UJ 0c.
CD - 400 c-c c::s •~ • • •• tn

G ...
Q. • G)
E 3

<C S»
I ..?<3= 5000 - • 50 ... & A ....

-I
A 200 -c- S»

• • • • .- ••
• • • • •• ••

0 , 0

1 10 100 1000

Duration of Confinement, t, minutes

Figure A.1 Variation in Low-Amplitude Shear Modulus with
Magnitude and Duration of Isotropic Confining Pressure from
Resonant Column Tests
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Figure A.3 Variation in Estimated Void Ratio with Magnitude and
Duration of Isotropic Confining Pressure from Resonant Column
Tests
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Figure A.4 Variation in Low-Amplitude Shear Wave Velocity with
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Volume 4, Rev. 0 - 7/10/08 Page 9 of 561 DCN# EXE805



100000

'"U)
::s
::s
-co
~:a 10000
eu
.c
tn
(!)
-c
::s
==Q.
E

<F
~o
~

1000
10

CLAYEY SAND - EXELON 2269UD-15

Test Station: RC-9

Shearing Strain: <0.0010/0

Time =100 min

•

•

•

•

•

100

Isotropic Confining Pressure, 0"0' psi

1000

Figure A.5 Variation in Low-Amplitude Shear Modulus with Isotropic
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Figure A.6 Variation in Low-Amplitude Material Damping Ratio with
Isotropic Confining Pressure from Resonant Column Tests .
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Figure A.7 Variation in Estimated Void Ratio with Isotropic Confining
Pressure from Resonant Column Tests
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Figure A.10 Comparison of the Variation in Material Damping Ratio
with Shearing Strain and Isotropic Confining Pressure from the
Resonant Column Tests
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Figure A.11 Comparison of the Variation in Shear Modulus with
Shearing Strain at an Isotropic Confining Pressure of 77 psi from the
Combined RCTS Tests
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CLAYEY SAND - EXELON 2269UD-15

Test Station: RC-9

TS normalization was performed by using the following
fomula:
Gmax,Ts=(Gmax,RC/A)XB
where A=RC shear modulus at the strain amplitude of
0.01 0/0, and
B=TS shear modulus at the strain amplitude of 0.01 %
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Figure A.12 Comparison of the Variation in Normalized Shear
Modulus with Shearing Strain at an Isotropic Confining Pressure of
77 psi from the Combined ReTS Tests
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Figure A.13 Comparison of the Variation in Material Damping Ratio
with Shearing Strain at an Isotropic Confining Pressure of 77 psi
from the Combined ReTS Tests
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Figure A.14 Comparison of the Variation in Shear Modulus with
Loading Frequency at an Isotropic Confining Pressure of 77 psi from
the Combined ReTS Tests
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Figure A.15 Comparison of the Variation in Material Damping Ratio
with Loading Frequency at an Isotropic Confining Pressure of
77 psi from the Combined RCTS Tests
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Figure A.16 Comparison of the Variation in Shear Modulus with
Shearing Strain at an Isotropic Confining Pressure of 308 psi from
the Combined ReTS Tests
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TS normalization was performed by using the following
fomula:

. Gmax,TS=(Gmax,Rc/A)XB
where A=RC shear modulus at the strain amplitude of
0.01%, and
B=TS shear modulus at the strain amplitude of 0.010/0.
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Figure A.17 Comparison of the Variation in Normalized Shear
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308 psi from the Combined RCTS Tests
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Figure A.18 Comparison of the Variation in Material Damping Ratio
with Shearing Strain at an Isotropic Confining Pressure of 308 psi
from the Combined ReTS Tests
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Figure A.19 Comparison of the Variation in Shear Modulus with
Loading Frequency at an Isotropic Confining Pressure of 308 psi
from the Combined RCTS Tests
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Figure A.20 Comparison of the Variation in Material Damping Ratio
with Loading Frequency at an Isotropic Confining Pressure of 308
psi from the Combined RCTS Tests
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Table A.1 Variation in Low-Amplitude Shear Wave Velocity, Low-Amplitude Shear Modulus, Low-Amplitude
Material Damping Ratio and Estimated Void Ratio with Isotropic Confining Pressure from RC Tests
of Specimen EXELON 82269-UD15

Low-Amplitude Shear
Low-Amplitude Low-Amplitude Estimated

Isotropic Confining Pressure, 0"0
Modulus, Gmax

Shear Wave Material Damping Void
Velocity, Vs Ratio, Dmin Ratio, e

(psi) (psf) (kPa) (ksf) (MPa) (fps) (%)
19 2736 131 2073 99 737 3.45 0.56

·39 5616 269 3177 153 911 3.05 0.56
77 11088 531 4783 230 1114 2.79 0.55
154 22176 1061 7436 357 1384 2.46 0.54
308 44352 2122 11011 529 1676 2.29 0.52
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Table A.2 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests of
Specimen EXELON 82269-UD15; Isoptropic Confining Pressure, a o=?? psi (11.1 ksf =531 kPa)

Peak Shear
Normalized + Material

Shear Average
Shearing Modulus,

Modulus, Shearing Damping
Strain, % G, ksf

GIGmax
Strain, % Ratio", 0, %

1.50E-04 4984 1.00 1.50E-04 2.74
3.00E-04 4984 1.00 3.00E-04 2.77
6.19E-04 4984 1.00 6.19E-04 2.88
1.24E-03 4907 0.98 1.03E-03 3.02
2.43E-03 4830 0.97 1.99E-03 3.20
4.85E-03 4640 0.93 3.93E-03 3.46
9.59E-03 4417 0.89 7.57E-03 3.92
1.82E-02 4176 0.84 1.38E-02 4.46
3.83E-02 3601 0.72 2.80E-02 5.32
7.52E-02 3017 0.61 5.19E-02 6.55

+ Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve

x Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve
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Table A.3 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio with Shearing
Strain from TS Tests of Specimen EXELON B2269-UD15; Isotropic Confining Pressure, 0'0= 77 psi
(11.1 ksf =531 kPa)

First Cycle Tenth Cycle

Peak Shear Normalized Material Peak Shear Normalized Material
Shearing Modulus, Shear Modulus, Damping Shearing Modulus, Shear Modulus, Damping
Strain, % G, ksf G/G max Ratio, D, % Strain, % G, ksf G/Gmax Ratio, 0, %
9.94E-03 3714 0.89 2.15 9.96E-03 3707 0.89 2.12
1.89E-02 3547 0.85 2.81 1.89E-02 3533 0.84 2.89
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Table A.4 Variation in Shear Modulus and Material Damping Ratio with Shearing Strain from RC Tests
of Specimen EXELON 82269-UD15; Isoptropic Confining Pressure, 00= 308 psi (44.4 ksf =
2122 kPa)

Peak Shear
Normalized + Material

Shear Average Damping
Shearing Modulus,

Modulus, Shearing
RatioX,O,

Strain, % G, ksf
G/Gmax

Strain, %
0/0

5.10E-05 11419 1.00 5.10E-05 2.27
1.01 E-04 11419 1.00 1.01E-04 2.30
2.01E-04 11419 1.00 2.01E-04 2.32
3.98E-04 11369 1.00 3.98E-04 2.39
8.20E-04 11320 0.99 8.20E-04 2.44
1.61 E-03 11222 0.98 1.37E-03 2.48
3.16E-03 10978 0.96 2.69E-03 2.61
6.20E-03 10743 0.94 5.15E-03 2.94
1.24E-02 10104 0.88 1.02E-02 3.33
2.42E-02 9246 0.81 1.91E-02 3.74

+ Average Shearing Strain from the First Three Cycles of the Free Vibration Decay Curve

x Average Damping Ratio from the First Three Cycles of the Free Vibration Decay Curve
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Table A.5 Variation in Shear Modulus, Normalized Shear Modulus and Material Damping Ratio
with Shearing Strain from TS Tests of Specimen EXELON B2269-UD15; Isotropic
Confining Pressure, ()o=308 psi (44.4 ksf =2122 kPa)

First Cycle Tenth Cycle

Shear
Normalized Material

Peak Shear
Normalized

MaterialPeak
Shear Damping Shear

Shearing Modulus,
Modulus, Ratio, D,

Shearing Modulus,
Modulus,

Damping
Strain, % G, ksf G/Gmax %

Strain, 0/0 G, ksf
GIGmax

Ratio, D, 0/0

9.95E-03 9724 0.88 1.70 9.94E-03 9734 0.88 1.65
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FUGRO CONSULTANTS, INC.

March 24, 2008

Ms. Siesta Williams
MACTEC
3301 Atlantic Avenue
Raleigh, NC 27604

RE: Five (5) Reports For The EXELON COL Project

Dear Ms. Williams:

6100 Hillcroft (77081)
RO. Box 740010

Houston. Texas 77274
Tel: 713-369-5400

Fax: 713-369-5518

Fugro has completed five (5) RCTS tests, which are 82182-UD3, B2182-UD32,
82182-UD18, B2182-UD9, and 82274-UD14, for the EXELON project. Fugro
has incorporated, as needed, Dr. Kenneth Stokoe's comments into the final
reports. The final reports and the associated RCTS Test Approvals by Dr.
Kenneth Stokoe have been attached.

Please let us know if you have questions. Thanks.

Very truly yours,

Fugro Consultants, Inc.

Jiewu Meng,PhD, P.E.
Project Engineer

Enclosures

Cc: Kathryn White, in PDF

~1G(!:pY
Laboratory Department Manager
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16-MAR-2008 14:51 Da:RYS 0665882750 A:7133695518

PRO.TEeT SITE/~.Aj\~H~rEXELON ----,.~=~

Test ID

RCTS#8

Sample 1D

B2182·U])3

Depth II.S.
(1f t)
18

One RC1~S test tor the site referenced above was tested, and one report was prepared, by
Fugro Consultants, lnc.

.L have reviewed the data and associated results listed above and found them to be
reasonable.

Approved .By:

t:!l-5/Pkul
Dr. Kenneth Stokoe

@ ~/7 ~~~ (~I ovvu;
4¥-;J¥J fIJ.I ~f r ~ /VI'vI 5") dVt
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16-MAR-2008 14:51 Da:AYS 0665882750

RCTS TEST A:P,I~OVA'L

A: 713369S518

P:ROJECT SITE/NAME IEXa:LON ,=_- --

Test 10 Sample .0 )

:82] 82-UD32

One RCTS test for the site referenced abovewas tested, and one report: was prepared, by
Fugro Consultants, Inc.

I have reviewed the data and associated results listed above and found them to be
reasonable,

Approved By:

-:!I_S/o/;;'~
Dr. Kenneth Stokoe
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16-MRR-2008 14:51 Da:AYS 0665882750 ,:):7133695518

RCTS TEST AP.RO'VAl~

, nJ

Test ID

Rc~rS#:J)

Snnlple I'D

B2182-UD18

One RCTS test for the site referenced abovewas tested, and one report was prepared, by
Fugro Consultants, Inc..

1 have reviewed the data and associated results listed above and found them to be
reasonable.

Dr. Kenneth Stokoe
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16-MAR-2008 16:42 Da:AYS 0665882750 A: 7133695518

RCTS TEST A'I)'1~OVA.L

'PROJE CT SITE/NAME] EXELON -_._-~

ncrsse
RCTS#F

Sample In
B2182-UD9

B2274·'UD14 267.5

TVJO RCTS tests for the site referenced above were tested, and two reports were prepared,
by Fugro Consultants, Inc.

I have reviewed the data and associated results listed above and found them t.o 'be
reasonable,

Approved By:

CIl5~~~
Dr. Kenneth Stokoe

(j) ~. u/'vtA~/? o-vL~ ' ~!J~/4 h

It-uJdf C~~r CI"'v\ cJ"YIL ~ ~ Ii;~
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APPENDIX B

Specimen EXELON B2182-UD3
(Index Properties Not Available)

Borehole B2182
Sample UD3

Depth =17.7 ft (5.4 m)

Total Unit Weight =125.3 Ib/ft3

Water Content =21.6 0/0

Estimated In-Situ Ko =0.5
Estimated In-Situ Mean Effective

Stress =9 psi

FUGRO JOB #: 0401-1686
Testing Station: Reg

DCN# EXE805Page 36 of 561;::;;) Volume 4, Rev. 0 - 7/10/08
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Figure B.1 Variation in Low-Amplitude Shear Modulus with
Magnitude and Duration of Isotropic Confining Pressure from
Resonant Column Tests
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CLAY - EXELON 82182-UD3

Test Station: RC-9

Shearing Strain: <0.001 0
/ 0

10

••
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Figure B.2 Variation in Low-Amplitude Material Damping Ratio with
Magnitude and Duration of Isotropic Confining Pressure from
Resonant Column Tests
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Figure B.3 Variation in Estimated Void Ratio with Magnitude and
Duration of Isotropic Confining Pressure from Resonant Column
Tests
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Figure 8.4 Variation in Low-Amplitude Shear Wave Velocity with
Isotropic Confining Pressure from Resonant Column Tests
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Figure 8.5 Variation in Low-Amplitude Shear Modulus with Isotropic
Confining Pressure from Resonant Column Tests
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Figure 8.6 Variation in Low-Amplitude Material Damping Ratio with
Isotropic Confining Pressure from Resonant Column Tests
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Figure 8.7 Variation in Estimated Void Ratio with Isotropic
Confining Pressure from Resonant Column Tests
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Figure 8.8 Comparison of the Variation in Shear Modulus with
Shearing Strain and Isotropic Confining Pressure from the Resonant
Column Tests
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Figure B.9 Comparison of the Variation in Normalized Shear
Modulus with Shearing Strain and Isotropic Confining Pressure
from the Resonant Column Tests
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Figure B.10 Comparison of the Variation in Material Damping Ratio
with,Shearing Strain and Isotropic Confining Pressure from the
Resonant Column Tests
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Figure 8.11 Comparison of the Variation in Shear Modulus with
Shearing Strain at an Isotropic Confining Pressure of 9 psi from the
Combined RCTS Tests
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Figure 8.12 Comparison of the Variation in Normalized Shear
Modulus with Shearing Strain at an Isotropic Confining Pressure of
9 psi from the Combined RCTS Tests
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Figure 8.13 Comparison of the Variation in Material Damping Ratio
with Shearing Strain at an Isotropic Confining Pressure of 9 psi from
the Combined ReTS Tests
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