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Elapsed Temp, Actual 
time, min deg C reading 

2.00 23.3 17.0 
5.00 23.3 16.0 

15.00 23.3 15.0 
30.00 23.3 14.5 
60.00 23.3 14.0 

257.00 22.8 13.5 
4138.00 21.7 13.0 

Gravel/Sand based on #4 
S~nd/Fines based on #200 

Corrected K Rm 
reading 
12.3 0.0128 17.0 
11.3 0.0128 16.0 
10.3 0.0128 15.0 

9.8 0.0128 14.5 
9.3 0.0128 14.0 
8.7 0.0129 13.5 
7.9 0.0131 13.0 

Fractional Components· 

% COBBLES = % GRAVEL = 

Eff. Diameter 
depth mIn 

13.5 0.0333 
13.7 0.0212 
13.8 0.0123 
13.9 0.0087 
14.0 0.0062 
14.1 0.0030 
14.2 0.0008 

% SAND = 62.5 (% coarse = 0.0 % medium = 0.1 % fine = 62.4) 
% SILT = 21.7 % CLAY = 15.8 

D85= 0.17 
D30= 0.06 

D60= 0.12 
D15= 0.00 

D50= 0.10 

(% CLAY COLLOIDS = 14.0) 

==================== MACTEC Engineering and Consulting, Inc. 

Percent 
finer 

21.4 
19.6 
17.9 
17.0 
16.2 
15.1 
13.7 
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LIQUID AND PLASTIC LIMITS TEST REPORT ASTM 04318 (05) 
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SYMBOL SOURCE SAMPLE 
NO. 

• B-2359UD UD-l1 

MACTEC ENGINEERING 
AND 

CONSULTING INC. 

, 
MLolr'OL 

.1 

MHT OH 

50 70 
LIQUID LIMIT 

SOIL DATA 
NATURAL 

DEPTH WATER PLASTIC LIQUID 
(ft.) CONTENT LIMIT LIMIT 

(%) (%) (%) 

77-78.7 Ft 19.4 19 23 

Client: Bechtel 
Project: Exelon Texas COL (Victoria) 

Pro'ect No.: 6468-07-1777 

90 

PLASTICITY USCS 
INDEX 

(%) 

4 SC-SM 

Lab No. 8366 

110 
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LIQUID AND PLASTIC LIMIT TEST DATA 

Client: Bechtel 
Project: Exelon Texas COL (Victoria) 
Project Number: 6468-07-1777 

Source: B-2359UO 
Sample No.: UO-ll 

Sample Data 

Elev. or Depth: 77-78.7 Ft 
Location: B-2359UO 

Sample Length{in./cm.): IO#8366 

Description: Light Gray Silty, Clayey SAND 
Water Content: 19.4 USCS: SC-SM AASHTO: 

Liquid Limit Data 
Run No. I 1 2 3 4 .5 

------.---- -
Wet+Tare 36.14 37.91 ---- --f---

33.18 34.80 

6 

Dry+Tare 1---. - -- -.-.---.-.. --
Tare 20.42 21. 28 ._----- •... _. __ ._-------- -_._----- ------- .-

# Blows 21 22 
Moisture 23.2 23.0 -

:::: =-===-1--------:== 
----.-- ---_·_·_--_··_·····1--···--_··-·_-------------.~----- ---

Liquid Limi t=. ____ 2.1 __ 
Plastic Limit= __ ~_._. 

Plasticity Index=. 4 

~ 23:15 .. ---- ------r-····---------~----I+-+++-f-H-i 
f/) -- ---I-
·0 
~ 

23.09 --.--.------------1--1---1---1----

-----1----- --+--I---I--·-I---I--i---I--I--I----H-+--+--I-+-II--H-

23.03 -··-f---II--I--i--i---+--t--I--I---- - -I+-II--"f-I--H-I-I 

-·---1--- -.-I---~--+--+--I----;r 

22.975 10 20 25 30 40 
Blows 

Plastic Limit Data 
Run No. 1 2 3 4 ---_._ ..... --.. -.-... -----.---~=----~+-----=-.---I---~---I---------------

·---·-··----t--------I--------t-----·----f----------I-----·-·------------
Wet+Tare _____ ~.§.~_0_6 _____ -:;2=.c9"-'-'. 9'-6=-__ -1-______ .1-------1--------------

. Dry+Tare 26. 80 __ ---:2=-8.::.....:.... -"4-"0_--1 ______ ._--11_. _______________________ ._ 
Tare 2 0 . 0 6 2 0 . 0 9 ------- ---.. -----.. -=-.::.....:...-=--=--.--.- _._--------.--------_._--_.-1----------------

---=Mc=.o=:c~=· .=s-=t:.::u:::r::..::e=-.L __ .:::.l.=8...::.--'7 ___ -1-._-=1:=..8..:.. . ..:;:8 ____________ .. ___________ . ___ . __ .L ____________ _ 

====================== MACTEC Engineering and Consulting, Inc. 
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MACTEC ENGINEERING AND CONSULTING, INC. 

REPORT OF THE STANDARD TEST METHOD FOR SPECIFIC GRAVITY OF SOILS 
Performed in General Accordance with ASTM D 854-06 (Method B) 

PROJECT NAME:EXELON COL PROJECT (VICTORIA) 
PROJECT NUMBER: 6468071777 

DATE: 3/12/08 

SAMPLE IDENTIFICATION: B-2359UD,UD-11 @ 77-78.7 Ft. 

(A) Mass of oven-dried soil, grams: 
(8) Mass of pycnometer filled with water at test temperature (T), grams: 
(C) Mass of pycnometer, water and soil, grams: 
(T) Temperature of pycnometer, water and soil, °C when mass (C) determined: 
(G) Specific Gravity at observed temperature: A / [ 8 - ( C - A )] 
(F) Correction factor: 
(G x F) SPECIFIC GRAVITY @ 20°C: 

MATERIAL TESTED: D X 
-#4 -#10 

PREPARATION METHOD: IT] 
DRY 

REMARKS: Estimated % Passing # 4: 100 

Silty Clayey SAND (SC-SM) 

WET (dispersed) 

37.64 
366.00 
389.83 

23.3 
2.726 

0.99926 
2.724 

EQUIPMENT USED 

SCALES: 418 

OVEN: 144 

THERMOMETER :2759 

PYCNOMETER: 2193 

TESTED BY: EH 

\Test Reports\Soils\SPECIFIC GRAVITY(ref).xls REVIEWED BY: __ ---.:.H_a...-:rr..:!...Y.-:..Jo....:h_n_so_n_:....::~.[;'-f'· _ 

I::.A \oJ ".15.08 
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Particle Size Distribution Report I ASTM D422-63(2002)e1 I 
I 

u.s. SIEVE OPENING IN INCHES u.S. STANDARD SIEVE NUMBERS HYDROMETER 
1Y> in. ~in. 3/8 in. #140 
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GRAIN SIZE - mm. 
% Gravel % Sand % Fines 

%+3" 
Coarse I Fine Coarse Medium Fine Silt I Clay 

0 0.0 0.0 I 0.5 0.1 2.2 58.4 14.6 I 24.2 
I I 
I I 

Source Sample # Depth/Elev. Date Sampled uses Material Description NM% LL PL 
0 Barina B-2359UD UD-12 80.0-81.7 1129/08 SC Pale Brown Clayey SAND 18.2 26 14 

Client Bechtel MACTEC, Inc. o Specific Gravity - 2.661 (ASTM D 854-06) 
NM obtained from consolidation test specinlen 

Project Exelon Texas COL (Victoria Reservoir) 

Project No. 6468071777 I Fiqure #4 Raleigh, North Carolina 
KAw S/8/08 

Tested By: -'C=--'S=--________ _ Checked By: .!::L~B.:::...J ________ _ 



Volume 3 Rev. 1 - 9/2/2008 Page 1206 of 2225 DCN# EXE812

GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Bechtel 
Project: Exelon Texas COL (Victoria Reserv?Jir) 
Project Number: 6468071777 
Location: Boring B-2359UD 
Depth: 80.0-81.7 
Material Description: Pale Brown Clayey SAND 
Date: 1129/08 

Sample Number:UD-12 

Natural Moisture: 18.2 
Liquid Limit: 26 Plastic Limit: 14 USCS Class.: SC 
Testing Remarks: Specific Gravity = 2.661 (ASTM D 854-06) 

NM obtained from consolidation test specimen 
Tested by: CS Checked by: LBJ 

Dry 
Sample 

and Tare 
(grams) 

Cumulative 
Pan 

Tare Weight 
(grams) 

Cumulative 

208.28 

49.60 

Tare 
(grams) 

o.ob 

0.00 

0.00 

0.00 

Hydrometer test uses material passing# 1 0 

<:) 

Sieve 
Opening 

Size 
3/8" 

#4 
#10 
#20 
#40 
#60 

#100 
#140 
#200 

Percent passing #10 based upon complete sample :99.4 
Weight of hydrometer sample =49.60 
Hygroscopic moisture correction: 

Moist weight and tare = 28.07 
Dry weight and tare = 27.79 
Tare weight = 15.42 
Hygroscopic moisture =2.3% 

Table of composite correction values: 
Temp., deg. C: 11.3 29.5 
Compo corr.: -8.0 -3.0 

Meniscus correction only = 1.0 
Specific gravity of solids =2.661 
Hydrometer type = 152H 

Weight 
Retained 
(grams) 

0.00 
1.13 
1.21 
0.08 
1.09 
5.23 

15.23 
24.51 
30.25 

Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm 
Elapsed Temp. Actual Corrected 

Time (min.) (deg. C.) Reading Reading K Rm 
2.00 22.3 21.0 16.0 0.0132 22.0 
5.00 22.3 19.5 14.5 0.0132 20.5 

15.00 22.3 18.0 13.0 0.0132 19.0 
30.00 22.3 17.5 12.5 0.0132 18.5 
60.00 22.5 17.0 12.1 0.0132 18.0 

250.00 23.4 16.0 11.3 0.0l30 17.0 
1440.00 23.6 15.0 10.4 0.0130 16.0 

Percent 
Finer 

100.0 
99.5 
99.4 
99.3 
97.2 
88.9 
68.9 
50.3 
38.8 

Eff. 
Depth 
12.7 
12.9 
13.2 
13.3 
13.3 
13.5 
13.7 

1--_________________ MACTEC, Inc. 

Diameter 
(mm.) 

0.0333 
0.0213 
0.0124 
0.0088 
0.0062 
0.0030 
0.0013 

Percent 
Finer 
32.8 
29.7 
26.6 
25.6 
24.7 
23.2 
21.2 

5/7/2008 
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Cobbles 

0.0 

°10 

Fineness 
Modulus 

0.41 

Coarse 

0.0 

°15 

Gravel 
I Fine I 
I 0.5 I 

°20 

Sand 
Total Coarse I Medium I 
0.5 0.1 I 2.2 I 

°30 050 060 

0.0222 0.1 053 0.1276 

'---_________________ MACTEC, Inc. 

Fines 
Fine I Total Silt I Clay I Total 

58.4 I 60.7 14.6 I 24.2 I 38.8 

080 °85 090 °95 

0.1908 0.2189 0.2608 0.3420 
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LIQUID AND PLASTIC LIMITS TEST REPORT ASTM 04318 (05) 
60 
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,upper limit boundary for natural soils ----:r--t---""7' 

30 40 

SOURCE SAMPLE DEPTH 
NO. 

/ 

/ 
/ 

/ 

50 60 
LIQUID LIMIT 

SOIL DATA 
NATURAL 
WATER PLASTIC 

CONTENT LIMIT 
("!o) ("!o) 

• Boring B-2359UD UD-12 80.0-81.7 18.2 14 " 

Client: Bechtel 

/ 
/ 

MH arOH 

70 80 90 

LIQUID PLASTICITY 
LIMIT INDEX 

(%) (%) 

26 12 

100 110 

USCS 

SC 

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

Ralei h North Carolina Pro·ect No.: 6468071777 Fi ure N (>f 

Tested By: CS Checked By: =LB=J=--_______ _ f,AW 5/8108 
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LIQUID AND PLASTIC LIMIT TEST DATA 

Client: Bechtel 
Project: Exelon Texas COL (Victoria Reservoir) 
Project Number: 6468071777 
Location: Boring B-2359UD 
Depth: 80.0-81.7 
Material Description: Pale Brown Clayey SAND 
USCS: SC 
Tested by: CS 

Run No. 
Wet+Tare 
Dry+Tare 

Tare 
# Blows 

Moisture 

25.27 

25.25 

25.23 

25.21 

25.19 
~ 

.~5.17 
2 

25.15 

. 25.13 

25.11 

25.09 

25.07 

--

--

--

-

I-

I-

1 
25.74 
23.66 
15.41 

28 
25.2 

-

-

2 
25.53 
23:52 
15.51 

29 
25.1 

I I I I I I 
I I 11 
I I I I -++ I I I 

I 
I I 

I I 
I I I 
I I I I I 
I I I I 

I I I 
I 

I I I 
I I I 

I I I I -++ I I 
I I I 

I I 
I I I 

I I I I 

I 
I 
I 
I 
I 
I 
I 

I 

tt 
I I 
I I 

5 6 7 8 9 10 20 25 30 
Blows 

Run No. 1 2 
Wet+Tare 22.77 ] 7.14 
Dry+Tare 21.90 16.38 

Tare 15.63 11.08 
Moisture 13.9 14.3 

I 

I 

3 

I I 
II 
I 
I 
I 
I 

I 

I 
II 

Sample Number:UD-12 

AASHTO: A-6(l) 
Checked by: LBJ 

4 

I II 
40 

3 4 

51712008 

5 6 

Liquid Limit= 26 

Plastic Limit= 14 

Plasticity Index= 12 

Natural Moisture= ] 8.2 

Liquidity Index= 0.3 

~ ___________________________________ MACTEC, Inc. __________________________________ ~ 
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MACTEC ENGINEERING AND CONSULTING, INC. 
RALEIGH, NORTH CAROLINA 

REPORT OF THE STANDARD TEST METHOD FOR SPECIFIC GRAVITY OF SOILS 
Performed in General Accordance with ASTM D 854-06 (Method B) 

PROJECT NAME:EXELON COL PROJECT (VICTORIA) 
PROJECT NUMBER: 6468071777 

DATE: 4/25/08 

SAMPLE IDENTIFICATION: B-2359UD UD-12 

(A) Mass of oven-dried soil, grams: 
(B) Mass of pycnometer filled with water at test temperature (T) ,grams: 
(C) Mass of pycnometer, water and soil, grams: 
(T) Temperature of pycnometer, water and soil, °C when mass (C) determined: 
(G) Specific Gravity at observed temperature: A/[B-(C-A)] 
(F) Correction factor: 
(G x F) SPECIFIC GRAVITY @ 20°C: 

MATERIAL TESTED: X 
-#4 -#10 

PREPARATION METHOD: I X I 

REMARKS: Estimated % Passing # 4 : 100 

Clayey SAND (SC) 

DRY WET (dispersed) 

75.02 
655.75 
702.59 

21.3 
2.662 

0.99972 
2.661 

EQUIPMENT USED 

SCALES: 3.1.99 

OVEN: 5.1.16 

THERMOMETER :5.1.01 

PYCNOMETER: P-3 

TESTED BY: CS 

REVIEWED BY: Brian Johnson --------------------
~w 5/9108 
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Particle Size Distribution Report ASTM D6913 .. 04 e1 
u.s. SIEVE OPENING IN INCHES u.S. STANDARD SIEVE NUMBERS HYDROMETER 

6 3 2 1·112 1 3/4 112 318 <I 10 20 30 40 60 100 140 200 
100 I I I II I I I I I I 0 

90 - \ 
10 

80 \ 
20 \ 

~ -a 
~ 70 \. 30 ~ 
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iIi m z S 60 

""" 
40 -l 

>- 0 
OJ ~ 0::: 
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60 ~ ill 40 
0 ~ 0::: m 
~ 30 70 G5 :r: 
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20 80 

10 90 

0 100 
500 100 10 1 0.1 0.01 0.001 

GRAIN SIZE IN MILLIMETERS 

% COBBLES 
% GRAVEL % SAND % FINES 

COARSE FINE COARSE MEDIUM I FINE SILT CLAY 
0 0.0 0.0 0.0 0.3 1.3 I 43.9 54.5 

SOURCE SAMPLE # DEPTH/EI,.EV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PL 
0 B-2359UD UD-14 88-90.5 Ft 1130/08 ML Pale Brown Sandv SILT (Visual) 25.3 ND ND 

Client Bechtel MACTEC ENGINEERING o Tested by: EH Reviewed by: HI \0 
Project Exelon Texas COL (Victoria) AND Sieve Analysis Only 

NM value from average of strength tests performed. 

Proiect No.· 6468-07-1777 I Lab No. CONSUL TING, INC. Specific Gravity = 2.74 (ASTM D 854-06) 
8367 ND = Not Detetmined 

~w L{"S,oi 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Bechtel 
Project: Exelon Texas COL (Victoria) 
Project Number: 6468-07-1777 

Source: B-2359UD 
Sample No.: UD-14 

Sample Data 

Elev. or Depth: 88-90.5 Ft 
Location: B-2359UD 

Sample Length(in./cm.): 10#8367 

Description: Pale Brown 
Date: 1/30/08 PL: 

Sandy SILT (Visual) 
ND LL: NO PI: ND 

USCS Classification: ML 
Testing Remarks: Tested 

AASHTO Classification: 
by: EH Reviewed by: HJ 

Sieve Analysis Only 
NM value from average of strength tests performed. 
Specific Gravity = 2.74 (ASTM D 854-06) 
ND = Not Determined 

Mechanical Analysis Data 

Initial 
Dry sample and tare= 209.52 
Tare = 86.95 
Dry sample weight = 122.57 
Tare for cumulative weight retained= .00 

Sieve Cumul. Nt. Percent 
retained finer 

# 4 0.00 100.0 
# 10 0.34 99.7 
# 20 0.59 99.5 
# 40 2.00 98.4 
# 60 22.09 82.0 
# 100 43.63 64.4 
# 140 51. 78 57.8 
# 200 55.78 54.5 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% COBBLES = % GRAVEL = 
% SAND = 45.5 (% coarse = 0.3 
% FINES = 54.5 

D8S= 0.27 D60= 0.12 

% medium = 1.3 % fine = 43.9) 

==================== MACTEC Engineering and Consulting, Inc. 
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MACTEC ENGINEERING AND CONSULTING, INC. I 

REPORT OF THE STANDARD TEST METHOD FOR SPECIFIC GRAVITY OF SOILS 
Performed in General Accordance with ASTM D 854-06 (Method B) 

PROJECT NAME:EXELON COL PROJECT (VICTORIA) 
PROJECT NUMBER: 6468071777 

DATE: 4/8/08 

SAMPLE IDENTIFICATION: B-2359UD,UD-14 @ 88-90.5 Ft. 

(A) Mass of oven-dried soil, grams: 
(B) Mass of pycnometer filled with water at test temperature (T), grams: 
(C) Mass of pycnometer, water and soil, grams: 
(T) Temperature of pycnometer, water and soil, °C when mass (C) determined: 
(G) Specific Gravity at observed temperature: A I [ B - ( C - A )] 
(F) Correction factor: 
(G x F) SPECIFIC G.RAVITY @ 20°C: 

MATERIAL TESTED: I X 
-#4 -#10 

PREPARATION METHOD: 0 
. DRY 

REMARKS: Estimated % Passing # 4 : 100 

Sandy SILT (ML) - Visual 

WET (dispersed) 

40.91 
346.75 
372.73 

23.3 
2.740 

0.99926 
2.738 

EQUIPMENT USED 

SCALES: 418 

OVEN: 144 

THERMOMETER :2759 

PYCNOMETER: 2197 

TESTED BY: EH 

\Test Reports\Soils\SPECIFIC GRA VITY(ref).xls REVIEWED BY: ___ H_a_rry-,,---J_oh_n_s_o_n _ ....... \t1=-
1'Ari" . lS .09' 
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Particle Size Distribution Report ASTM D 422-63 (2002) e1 
u.s. SIEVE OPENING IN INCHES u.S. STANDARD SIEVE NUMBERS HYDROMETER 

6 3 2 1-1/2. 1 3/4 112 316 4 10 20 30 40 60 100 140 200 
100 I II II I II I r-IO-r- I I I I II 0 r--
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ill m z S 60 

\ 40 --{ 
fu () 

n:: §2 
ill 60 

\ 60 ~I z u: 
I-rii 40 60 ~. 
0 :?: n:: r-. m 
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" r--. 20 - 80 ; 
-0 

10 90 

0 100 600 100 10 1 0.1 0.01 0.001 
GRAIN SIZE IN MILLIMETERS 

% COBBLES 
% GRAVEL % SAND % FINES 

COARSE .FINE COARSE MEDIUM I FINE SILT CLAY 
0 0.0 0.0 1.6 3.7 3.1 J 58.0 11.0 22.6 

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED uses MATERIAL DESCRIPTION NM% LL PL 
0 B-2359UD UD-17 110-111.7 Ft 1/30/0·8 SM Pale Brown Mottled Yellowish Brown Silty SAND 17.4 21 18 

Client Bechtel MACTEC ENGINEERING o Tested by: EH Reviewed by: HI l+.d 
Project Exelon Texas COL (Victoria) AND NM value from first strength test performed. 

Specific Gravity = 2.71 (ASTM D 854-06) 

Project No: 6468-07-1777 I Lab No. 8368 CONSUL TING, INC. 
~w Lt.\s·ofs 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Bechtel 
Project: Exelon Texas COL (Victoria) 
Project Number: 6468-07-1777 

Sample Data 

Source: B-2359UD 
Sample No.: UD-17 
Elev. or Depth: 110-11i.7 Ft 
Location: B-2359UD 

Sample Length(in./cm.): 1D#8368 

Description: Pale Brown, Mottled Yellowish Brown Silty SAND 
Date: 1/30/08 PL: 18 LL: 21 PI: 3 
USCS Classification: SM 
Testing Remarks: Tested by: EH 

AASHTO Classification: 
Reviewed by: HJ 

NM value from first strength test performed. 
Specific Gravity = 2.71 (ASTM D 85~-06) 

Mechanical Analysis Data 

Initial 
Dry sample and tare= 161.23 
Tare = 110.92 
Dry sample weight = 50.31 
Tare for cumulative weight retained= .00 

Sieve Cumul. wt. Percent 

.375 inch 
# 4 
# 10 
# 20 
# 40 
# 60 
# 100 
# 140 
# 200 

retained 
0.00 
0.78 
2.69 
3.40 
4.24 
7.80 

18.25 
29.44 
33.41 

Separation sieve is #200 

finer 
100".0 

98.4 
94.7 
93.2 
91. 6 
84.5 
63.7 
41.5 
33.6 

Hydrometer Analysis Data 

Percent -#200 based upon complete sample= 33.6 
Weight of hydrometer sample: 16.90 
Calculated biased weight= 50.30 
Automatic temperature correction 

Composite correction at 20 deg C = -5.4 

Meniscus correction only: 0 
Specific gravity of solids= 2.706 
Specific gravity correction factor= 0.988 
Hydrometer type: 152H 

Effective depth L= 16.294964 - 0.164 x Rm 

===================== MACTEC Engineering and Consulting, Inc. 
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El.apsed Temp, ActJ,lal. Corrected K Rm 
time, min deg C reading reading 

2.00 23.1 20.5 15.8 0.0129 20.5 
5.00 23.1 20.0 15.3 0.0129 20.0 

15.00 23.1 19.5 14.8 0.0129 19.5 
30.00 23.1 18.5 13.8 0.0129 18.5 
60.00 23.1 17.0 12.3 0.0129 17.0 

240.00 23.1 15.0 10.3 0.0129 15.0 
1440.00 ·22.8 14.0 9.2 0.0130 14.0 

Fractional. Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% COBBLES = % GRAVEL = 1. 6(% coarse = 
% SAND = 64.8 (% coarse = 3.7 % medium = 3.1 
% SILT = 11.0 % CLAY = 22.6 

DSS= 0.26 D60= 0.14 DSO= 0.12 
D30= 0.02 

Eff. Diameter 
depth nun 
12.9 0.0329 
13.0 0.0208 
13.1 0.0121 
13.3 0.0086 
13.5 0.0061 
13.8 0.0031 
14.0 0.0013 

% fine = 1. 6) 
% fine = 58. 0) 

MACTEC Engineering and Consul.ting, Inc. 

Percent 
finer 

31. 0 
30.0 
29.1 
27.1 
24.1 
20.2 
18.1 
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LIQUID AND PLASTIC LIMITS TEST REPORT ASTM 04318 (05) 
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SYMBOL SOURCE SAMPLE 
NO., 

• B-2359UD UD-17 

MACTEC ENGINEERING 
AND . 

CONSULTING INC. 

/ / 
/ 

/. 

/ 

Y f 
; 

MLrOL MH I'0H 

50 70 90 110 
LIQUID LIMIT 

SOIL DATA 
NATURAL 

DEPTH WATER PLASTIC LIQUID PLASTICITY USCS 
(ft.) CONTENT LIMIT LIMIT INDEX 

(%) (%) ("!o) (%) 

110-111.7 Ft 17.4 18 21 3 SM 

Client: Bechtel 
Project: Exelon Texas COL (Victoria) 

Pro'ect No.: 6468-07-1777 Lab No. 8368 
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LIQUID AND PLASTIC LIMIT TEST DATA 

Client: Bechtel 
Project: Exelon Texas COL (Victoria) 
Project Number: 6468-07-1777 

Source: B-2359UD 
Sample No.: UD-17 

Sample Data 

Elev. or Depth: 110-111.7 Ft 
Location: B-2359UD 

Sample Length(in./cm.) 

Description: Pale Brown, Mottled Yellowish Brown Silty SAND 
Water Content: 17.4 USCS: SM AASHTO: 

Liquid Limit Data 
Run No. 1 2 3 4 

-
Wet+Tare 35.39 35.57 ----- -- ---------c--- -----------

_ Tare ____ 20 .12 _____ .--13~______ _ _________ 
# Blows 27 26 

ID#8368 

5 6 

-----_._-
Dry+Tare 32.81 32.84 .-t . 
-Moist_~;~~-___ 20 ._~___ 21.1 ----- _______________________________ 1 _________________ 

~ 
:::J 

21.2 r--.-.......__...__.---,~_.-.......__..._.__._.-...~~"\"""'l-...,..~~ 

21.01~-~-+-+-+-+-+:j==: 
----- --I-I--~--f___+-+---C_ ---I-~--

20.8 ----------- ------------- .. -------- ---- -- -I!----+--+---t--I 

U) ------------ -- --f--~__I___I__j--- ---1--- -
'0 
2 

20.6 ----- ------ -------~--I-__+____+_-I--~-H------- --

--I--+---f---I--I---i--i---I--I--c_ --f---

20.4 --f--+--+c-f--+--f--------------- --1-1---

---1-----I--I_----I--~-I_-I--------f--H-1--H-HI-

Blows 

Plastic Limit Data 

Liquid Limi t= __ 2_1 __ 
Plastic Limit= 18 

Plastici ty Index= 3 

----w-R-e~-:-T~;~~: 5 5 ~-.,~-2-7--~-0-9-----I-------------------:----_--__ -_-____ ~=r-_-~-__ -~4-__ --_=~_ -_----I----~-~-_---_----_---~_--_-_~~-_-_-_ -_~~-~-__ ~~ __ -= ___ -_ 
Dry+Tare _2....~ 60 __________ f_LO_8 __ I---------------r_------------------------------------

___ ---=T:.:::a=r:.:::e=-II 21 . 32 20 . 32 1--_________ + ________ +-_____________ _ 
Moisture r 18.0 17 . .:::.5 ____ -'--_____ --' __________________________ _ 

---------------- MACTEC Engineering and Consulting, Inc. 
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MACTEC ENGINEERING AND CONSULTING, INC. 

REPORT OF THE STANDARD TEST METHOD FOR SPECIFIC GRAVITY OF SOILS 
Performed in General Accordance with ASTM D 854-06 (Method B) 

PROJECT NAME:EXELON COL PROJECT (VICTORIA) 
PROJECT NUMBER: 6468071777 

DATE: 3/19/08 

SAMPLE IDENTIFICATION: B-2359UD,UO-17 @ 110-111.7 Ft. 

(A) Mass of oven-dried soil, grams: 
(B) Mass of pycnometer filled with water at test temperature (T), grams: 
(C) Mass of pycnometer, water and soil, grams: 
(T) Temperature of pycnometer, water and soil, °C when mass (C) determined: 
(G) Specific Gravity at observed temperature: A / [ B - ( C - A )] 

i 
i 
! 

(F) Corre.ction factor: I 
(G x F) SPECIFIC GRAVITY @ 20°C: I 

MATERIAL TESTED: X 
-#4 -#10 

PREPARATION METHOD: []:] . 

REMARKS: Estimated % Passing # 4: 98 

Silty SAND (SM) 

DRY WET (dispersed) 

37.25 
341.15 
364.64 

24.2 
2.707 

0.99904 
2.705 

EQUIPMENT USED 

SCALES: 418 

OVEN: 144 

THERMOMETER :2759 

PYCNOMETER: 2055 

TESTED BY: EH 

\Test Reports\Soils\SPECIFIC GRAVITY(ref).xls REVIEWED BY: ___ H_a_rry..:!....-J_oh_n_s_o_n ----L:lb~_ 
~W c.t-lS-Og 
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Particle Size Distribution Report ASTM D 422-63 (2002) e1 
u.s. SIEVE OPENING IN INCHES u.S. STANDARD SIEVE NUMBERS HYDROMETER 

6 3 2 1·112 1 3/4 112 3/8 20 30 40 60 100 .140 200 
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~ 30 \ 70 G) 
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-l 
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80 

, 
10 90 

-0 100 
500 100 10 1 0.1 0.01 0.001 

GRAIN SIZE IN MILLIMETERS 

% COBBLES 
% GRAVEL % SAND % FINES 

COARSE FINE COARSE MEDIUM I FINE SILT CLAY 
0 0.0 0.0 0.0 0.0 15.0 I 66.7 1.5 16.8 

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PL 
0 B-2359UD UD-18 112-113.1 Ft 1/31108 SC Yellowish Brown Clavev SAND 25.5 27 15 

Client Bechtel MACTEC ENGINEERING o Tested by: EH Reviewed by: HI 1-f::j 
Project Exelon Texas COL (Victoria) AND NM value from first strength test performed. 

Specific Gravity = 2.77 (ASTM D 854-06) 

Proiect No. 6468-07-1777 I Lab No. 8369 CONSULTING, INC. 
\tAw 4·,s·08 
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GRAIN SIZE DISTRIBUTION TEST DATA 

C~ient: Bechtel 
Project: Exelon Texas COL (Victoria) 
Project Number: 6468-07-1777 

Source: B-2359UD 
Sample No.: UD-18 

Sample Data 

Elev. or Depth:· 112-113.1 Ft 
Location: B-2359UD 

Sample Length(in./cm.): ID#8369 

Description: Yellowish Brown Clayey SAND 
Date: 1/31/08 PL: 15 LL: 27 PI: 12 
USCS Classification: SC 
Testing Remarks: Tested by: EH 

AASHTO C~assification: 
Reviewed by: HJ 

NM value from first strength test performed. 
Specific Gravity = 2.77 (ASTM D 854-06) 

Mechanical Analysis Data 

Initial 
Dry sample and tare= 77.95 
Tare = 16.54 
Dry sample weight = 61. 41 
Tare for cumulative weight retained= .00 

Sieve Cumul. Wt. Percent 
retained finer 

# 4 0.00 100.0 
# 10 0.00 100.0 
# 20 0.26 99.6 
# 40 9.23 85.0 
# 60 41. 04 33.2 
# 100 48.43 21.1 
# 140 49.66 19.1 
# 200 50.19 18.3 

Hydrometer Analysis Data 

Separation sieve is #200 
Percent -#200 based upon complete sample= 18.3 
Weight of hydrometer sample: 11.22 
Calculated biased weight= 61.31 
Automatic temperature correction 

Composite correction at 20 deg C = -5.4 

Meniscus correction only= 0 
Specific gravity of solids= 2.766 
Specific gravity correction factor= 0.975 
Hydrometer type: 152H 

Effective depth L= 16.294964-- 0.164 x Rm 

===================== MACTEC Engineering and Consulting, Inc. 



Volume 3 Rev. 1 - 9/2/2008 Page 1222 of 2225 DCN# EXE812

Elapsed Temp, Actual 
time, min deg C reading 

2.00 23.3 16.0 
5.00 23.3 16.0 

15.00 23.3 16.0 
30.00 23.3 16.0 
60.00 23.3 15.5 

260.00 22.8 15.0 
4140.00 21.7 15.0 

Gravel/Sand based on #4 
Sand/Fines based on #200 

Corrected K Rm 
reading 
11. 3 0.0127 16.0 
11.3 0.0127 16.0 
11. 3 0.0127 16.0 
11. 3 0.0127 16.0 . 
10.8 0.0127 15.5 
10.2 0.0127 15.0 

9.9 0.0129 15.0 

Fractional Components 

% COBBLES = % GRAVEL = 

Eff. Diameter 
depth rom 
13.7 0.0331 
13.7 0.0209 
13.7 0.0121 
13.7 0.0086 
13.8 0.0061 
13.8 0.0029 
13.8 0.0007 

% SAND = 81.7 (% coarse = 0.0 
% SILT = 1.5 % CLAY = 16.8 

% medium = 15.0 % fine = 66.7) 
(% CLAY COLLOIDS = 15.8) 

D8S= 0.43 D60= 0.34 DSO= 0.31 
D30= 0.24 

==================== MACTEC Engineering and Consulting, Inc. 

Percent 
finer 

18.0 
18.0 
18.0 
18.0 
17.2 
16.2 
15.8 
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LIQUID AND PLASTIC LIMITS TEST REPORT ASTM 04318 (05) 
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SOIL DATA 
NATURAL 

SYMBOL SOURCE SAMPLE DEPTH WATER PLASTIC LIQUID PLASTICITY 
NO. (ft.) CONTENT LIMIT LIMIT INDEX 

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

• B-2359UD UD-18 112-113.1 Ft 25.5 15 27 12 

Client: Bechtel 
Project: Exelon Texas COL (Victoria) 

V 

USCS 

SC 

MACTEC ENGINEERING 
AND 

CONSULTING INC .. Pro·ect No.: 6468-07-1777 Lab No. 8369 

110 
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LIQUID AND PLASTIC LIMIT TEST DATA 

Client: Bechtel 
Project: Exelon Texas COL (Victoria) 
Project Number: 6468-07-1777 

Source: B-2359UD 
Sample No.: UD-18 

Sample Data 

Elev. or Depth: 112-113.1 Ft 
Location: B-2359UD 

Sample Length(in./cm.) 

Description: Yellowish Brown Clayey SAND 
Water Content: 25.5 USCS: SC AASHTO: 

Liquid Limit Data 
Run No. 1 2 3 4 --- .-

Wet+Tare 35.43 32.66 ------- -. 
Dry+Tar~ 32.27 30.07 

--- - . 

Tare .-------:--- 20.47 20.30 

ID#8369 

5 6 

-
----

------ . _._------. _-.Jt Blo~l?_ 27 26 ---------
Moisture 26.8 __ .. _ 26.5 

~ 
::J 
Ul 
'0 
:2: 

26.78 -----+----1-1-- --1--.---1----1--- ---\-\- - t-t- -I- -

--- ... --._.- ---.-----.- ---1---+--1---·1---·----_·_-------I- - .. --

26.70 ---1---1-- ----+--+-.-1--- --1-1-1++-1-++-++ 

I--+-+-___j--I-- --'-'I---I--f-I-I--'~+I-+-I-I-

26.62 ,--~-·I----l---I-----I__+-t-+--I-

--\-I---I--I--I--+--f--+---l---I-+--H~-I--~-I-

26.54 I-I--I--~-l--I---j-+--+-+-I-+-+ -f---

26.465---ill-j----4----t---t---I-I.-I-I+----1-~-t-l---j-

10 20 25 30 40 
Blows 

Plastic Limit Data 

J _. 

Liquid Limit= 27 
Plastic Limit= 15 

Plas tici ty Index= _JL __ _ 

Run No. 1 2 3 4 --.-------. ---------=~---j----=----. ----------.-- 1---------1-------------------
-----11--------.--------------

MACTEC Engineering and Consulting, Inc. 
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MACTEC ENGINEERING AND CONSULTING, INC. 

REPORT OF THE STANDARD TEST METHOD FOR SPECIFIC GRAVITY OF SOILS 
Performed in General Accordance with ASTM D 854·06 (Method B) 

PROJECT NAME:EXELON COL PROJECT (VICTORIA) 
PROJECT NUMBER: 6468071777 

DATE: 3/19/08 

SAMPLE IDENTIFICATION: B-2359UD,UD-18 @ 112-113.1 Ft. 

(A) Mass of oven-dried soil, grams: 
(B) Mass of pycnometer filled with water at test temperature (T), grams: 
(C) Mass of pycnometer, water al")d soil, grams: 
(T) Temperature of pycnometer, water and soil, °C when mass (C) determined: 
(G) Specific Gravity at observed temperature: A / [ B - ( C - A )] . 
(F) Correction factor: 
(G x F) SPECIFIC GRAVITY @20oC: 

MATERIAL TESTED: X 
·#4 ·#10 

PREPARATION METHOD: I X I 

REMARKS: Estimated % Passing # 4: 100 

Clayey SAND (SC) 

DRY WET (dispersed) 

37.42 
366.20 
390.10 
23.3 

2.768 
0.99926 

2.766 

EQUIPMENT USED 

SCALES: 418 

OVEN: 144 

THERMOMETER :2759 

PYCNOMETER: 2192 

TESTED BY: EH 

\Test Reports\Soils\SPECIFIC GRAVITY(ref).xls REVIEWED BY: ___ H_a_rry..:<.-J_oh_n_s_on_---!l-bA=r<-_ 

~w ·'i.\S·oi 
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Particle Size Distribution Report ASTM 06913-04 e1 
u.s. SIEVE OPENING IN INCHES u.S. STANDARD SIEVE NUMBERS HYDROMETER 
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GRAIN SIZE IN MILLIMETERS 

% COBBLES 
% GRAVEL % SAND % FINES 

COARSE FINE COARSE MEDIUM I FINE SILT CLAY 
0 0.0 0.0 0.0 0.0 33.7 I 52.8 13.5 

SOURCE SAMPLE # DEPTH/ELEV. DATE SAMPLED USCS MATERIAL DESCRIPTION NM% LL PL 
0 B-2359UD UD-19 114-116.6 Ft 1131108 SM Light Grav SHtv SAND (Visual) 17.3 ND ND 

~ 

Client Bechtel MACTEC ENGINEERING o Tested by: EH Reviewed by: HI \-.0 
Project Exelon Texas COL (Victoria) AND Sieve Analysis Only 

NM value from average of strength tests performed. 

Proiect No. 6468-07-1777 I Lab No. 8370 CONSUL TING, INC. Specific Gravity = 2.70 (ASTM D 854-06) 
ND = Not Determined 

t:AW ,",. 'S·08 
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, GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Bechtel 
Project: Exelon Texas COL (Victoria) 
Project Number: 6468-07-1777 

Source: B-2359UD 
Sample No.: UD-19 

Sample Data 

Elev. or Depth: 114-116.6 Ft' Sample Length (in. 10m.): ID#8310 
Location: B-2359UD 
Description: Light Gray Silty SAND (Visual) 
Date: 1/31/08 PL: ND LL: ND PI: ND 
USCS Classification: SM 
Testing Remarks: Tested by: EH 

AASHTO Classification: 
Reviewed by: HJ 

Sieve Analysis Only 
NM value from average of strength tests performed. 
Specific Gravity = 2.70 (ASTM D 854-06) 
ND = Not Determined 

Mechanical Analysis Data 

Initial 
,Dry sample and tare= 303.05 
Tare = 100.19 
Dry sample weight = 202.86 
Tare for cumulative weight retained= .00 

Sieve Cumul. Nt. Percent 
retained finer 

# 4 0.00 100.0 
# 10 0.00 100.0 
# 20, 0.84 99.6 
# 40 68.44 66.3 
# 60 155.91 23.1 
# 100 167.79 17.3 
# 140 172.49 15.0 
# 200 175.57 13.5 

Fractional Components 

Gravel/Sand based on #4 
Sand/Fines based on #200 
% COBBLES = % GRAVEL = 
% SAND = 86.5 (% coarse = 0.0 
% FINES = 13.5 

DSS= 0.57 
D30= 0.28 

D60= 0.,39 DSO= 0.35 
DlS= 0.11 

% medi.um = 33.7 % fine = 52.8) 

==================== MACTEC Engineering and Consulting, Inc. 
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MACTEC ENGINEERING AND CONSULTING, INC. 

REPORT OF THE STANDARD TEST METHOD FOR SPECIFIC GRAVITY OF SOILS 
Performed in General Accordance with ASTM D 854-06 (Method B) 

PROJECT NAME:EXELON COL PROJECT (VICTORIA) 
. PROJECT NUMBER: 6468071777 

DATE: 4/7/08 

SAMPLE IDENTIFICATION: B-2359UD,UD-19 @ 114-116.6 Ft. 

(A) Mass of oven-dried soil, grams: 
(B) Mass of pycnometer filled with water at test temperature (T), grams: 
(C) Mass of pycnometer, water and soil, grams: 
(T) Temperature of pycnometer, water and soil, °C when mass (C) determined: 
(G) Specific Gravity at observed temperature: A I [ B -.( C - A)] 
(F) Correction factor: 
(G x F) SPECIFIC GRAVITY @ 20°C: 

MATERIAL TESTED: I X 
-#4 -#10 

PREPARATION METHOD: I X I 
DRY 

REMARKS: Estimated % Passing # 4 : 100 

Silty SAND (SM) - Visual 

WET (dispersed) 

37.58 
363.70 
387.36 

23.1 
2.700 

0.99931 
2.698 

EQUIPMENT USED 

SCALES: 418 

OVEN: 144 

THERMOMETER :2759 

PYCNOMETER: 2184 

TESTED BY: EH 

\Test Reports\Soils\SPECIFIC GRA VITY(ref).xls REVIEWED BY: Harry Johnson M 
----------~------~--
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Particle Size Distribution Report I ASTM D422-63(2002)e1 
u.s. SIEVE OPENING IN INCHES u.S. STANDARD SIEVE NUMBERS HYDROMETER 

1Y:ain. %in. 3/8 in. #140 
6 in. 3 in. 2 in. 1 in. Y, in. #4 #;l.O #:2< #30 jlft.0 #60 #100 #200 
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GRAIN SIZE - mm. 
% Gravel % Sand % Fines 

%+3" Coarse I Fine Coarse Medium I Fine Silt I Clay 
a 0.0 0.0 1 0.0 0.0 0.4 1 4.2 32.0 1 63.4 

1 I 
1 I I. 

Source Sample # Depth/Elev. Date Sampled uses Material Description NM% LL PL 
a Boring B-2359UD UD-20 120.0-121. 7 1/31/08 CH Light Gray Fat CLA Y 34.0 51 15 

Client Bechtel MACTEC, Inc. a Specific Gravity = 2.721 (ASTM D854-06) 
NM obtained fi:om consolidation test specimen 

Project Exelon Texas COL (Victoria Reservoir) 

Project No. 6468071777 I Figure /VA- Raleigh, North Carolina 
I 

KAw 51110'6 
Tested By: CS Checked By: .=L=B=-J ________ _ 
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GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Bechtel 
Project: Exelon Texas COL (Victoria Reservoir) 
Project Number: 6468071777 
Location: Boring B-2359UD 
Depth: 120.0-121.7 
Material Description: Light Gray Fat CLAY 
Date: 1/31108 

Sample Number: UD-20 

Natural Moisture: 34.0 
Liquid Limit: 51 Plastic Limit: 15 USCS Class.: CH 
Testing Remarks: Specific Gravity = 2.721 (ASTM D854-06) 

NM obtained from consolidation test specimen 
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 
171.38 0.00 0.00 #10 0.00 100.0 
48.73 0.00 0.00 #20 0.04 99.9 

#40 0.18 99.6 
#60 0.38 99.2 

#100 0.68 98.6 
#140 1.27 97.4 
#200 2.24 95.4 

Hydrometer test uses material passing#10 
Percent passing #10 based upon complete sample =100.0 
Weight of hydrometer sample =48.73 
Hygroscopic moisture correction: 

Moist weight and tare = 28.86 
Dry weight and tare = 28.31 
Tare weight = 15.62 
Hygroscopic moisture =4.3% 

Table of composite correction values: 
Temp., deg. C: 11.3 29.5 
Compo corr.: -8.0 -3.0 

Meniscus correction only =1.0 
Specific gravity of solids =2.721 
Hydrometer type = 152H 

Hydrometer effective depth e.quation: L =16.294964 - 0.164 x Rm 
Elapsed Temp. Actual Corrected Eff. Diameter Percent 

Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.) Finer 
2.00 21.6 48.0 42.8 0.0131 49.0 8.3 0.0266 90.3 
5.00 21.6 46.5 41.3 0.0131 47.5 8.5 0.0171 87.1 

15.00 21.6 43.0 37.8 0.0131 44.0 9.1 0.0102 79.7 
30.00 21.6 39.0 33.8 0.0131 40.0 9.7 0.0075 71.3 
60.00 21.6 36.0 30.8 0.0131 37.0 10.2 0.0054 65.0 

250.00 22.4 29.0 24.0 0.0130 30.0 11.4 0.0028 50.7 
1440.00 21.9 24.0 18.9 0.0131 25.0 12.2 0.0012 39.9 

1--_________________ MACTEC, Inc. 

5/7/2008 

.. 
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Cobbles 

0.0 

D10 

Fineness 
Modulus 

0.02 

Gravel 
Coarse I Fine 

0.0 I 0.0 

D15 D20 

Sand 
I Total Coarse I Medium I 

I 0.0 0.0 I 0.4 I 

D30 D50 D60 

0.0027 0.0043 

L-_________________ MACTEC, Inc. 

Fines 
Fine J Total Silt J Clay I Total 

4.2 I 4.6 32.0 J 63.4 I 95.4 

D80 D85 D90 D95 

0.0103 0.0138 0.0254 0.0698 
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LIQUID AND PLASTIC LIMITS TEST REPORT ASTM 04318 (05) 
60 

50 

x 40 
ill 
o 
Z 

>-
t::: 30 o 
i= 
(f) ::; 
0... 

20 

10 

Dashed line indicates the approximate 
iiJPper limit bow1dary for natiiJral soils ----,.,c.-----i---7" 

30 40 

SOURCE SAMPLE DEPTH 
NO. 

/ 
/ 

/ . 
/ 

50 60 
LIQUID LIMIT 

SOIL DATA 
NATURAL 

WATER PLASTIC 
CONTENT LIMIT 

(%) (%) 

/ 

• Boring B-2359UD UD-20 120.0-121.7 34.0 15 

Client: Bechtel 

/ 
/ 

MH orOH 

70 80 90 

LIQUID PLASTICITY 
LIMIT INDEX 
(%) (%) 

51 36 

100 110 

USCS 

CH 

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

Ralei h North Carolina Pro'ect No.: 6468071777 Fi ure '/)1'1\. 

Tested By: . CS Checked By: =LB=J'---_______ _ KAw 5/8/0 8 
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LIQUID AND PLASTIC LIMIT TEST DATA 

Client: Bechtel 
Project: Exelon Texas COL (Victoria Reservoir) 
Project Number: 6468071777 
Location: Boring B-2359UD 
Depth: 120.0-121.7 
Material Description: Light Gray Fat CLAY 
USCS:CH 
Tested by: CS 

Run No. 
Wet+Tare 
Dry+Tare 

Tare 
# Blows 

Moisture 

51.28 

51.24 

51.2 

51.16 

51.12 
~ 

.~1.08 
~ 

51.04 

51 

50.96 

50.92 

50.88 

--

-

-

--

--

I-

I-

-

1 2 
23.47 25.46 
20.76 22.18 
15.44 15.78 

23 24 
50.9 51.3 

I 

I 
I 

I I 
I 

I 
I 

I I 
I 

I I 
I I I 

I 
I 

I 
I 

I I 
I- I I I 

I I I I 
I I I I 

I II 

I ++ 2 
I 
I 

+t I 
I I I 

I I 
I I 

I I 
I I I 
I I 

+t 
I 

I I 

-b+ I 

-H-++ . 5 6 7 8 9 10 20 25 30 
Blows 

Run No. 1 2 
Wet+Tare 21.65 17.32 
Dry+Tare 20.87 16.53 

Tare 15.55 11.24 
Moisture 14.7 14.9 

3 

I 
I 

I 

II 
I I I 

I I I 
I I 
I I 
I I I 

40 

3 

Sample Number: UD-20 

AASHTO: A-7-6(36) 
Checked by: LBJ 

4 

4 

1--_________________ MACTEC, Inc. 

5/7/2008 

5 6 

Liquid Limit= 51 
Plastic Limit= 15 

Plasticity Index= 36 
Natural Moisture= 34.0 

Liquidity Index= 0.5 
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MACTEC ENGINEERING AND CONSULTING, INC. 
RALEIGH, NORTH CAROLINA 

REPORT OF THE STANDARD TEST METHOD FOR SPECIFIC GRAVITY OF SOILS 
Performed in General Accordance with ASTM D 854-06 (Method B) 

PROJECT NAME:EXELON COL PROJECT (VICTORIA) 
PROJECT NUMBER: 6468071777 

DATE: 4/17/08 

SAMPLE IDENTIFICATION: B-2359UD, UD-20 

(A) Mass of oven-dried soil, grams: 
(B) Mass of pycnometer filled with water at test temperature (T), grams: 
(C) Mass of pycnometer, water and soil, grams: 
(T) Temperature of pycnometer, water and soil, °C when mass (C) determined: 
(G) Specific Gravity at observed temperature: A I[ B - ( C - A )] 

I 

(F) Correction factor: 
liG x F) SPECIFIC GRAVITY @ 20°C: 

MATERIAL TESTED: X 
-#4 -#10 

PREPARATION METHOD: I X I· 
DRY 

REMARKS: Estimated % Passing # 4 : 100 

Fat CLAY (CH) 

WET (dispersed) 

51.09 
655.71 
688.03 

21.6 
2.722 

0.99966 
2.721 

EQUIPMENT USED 

SCALES: 3.1.99 

OVEN: 5.1.16 

THERMOMETER :5.1.01 

PYCNOMETER: P-3 

TESTED BY: CS 

Brian Johnson 

J'A W S/'I/06 
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Unconsolidated 
Undrained Triaxial 
Compression Tests 
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by AST~ 02850 
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 
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Phase calculations based on start and end of test. 
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM 02850 
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM 02850 
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 
15-r~~~~~~~~~~~L+~~~~~~~~~~~L+~~~~-L~~~~~-L~ 

:;, 1 O--------------------r---------------------,-------- --------------r----------------------C----------------------!---------------------

'+-
CIl 
+' 

en 
CfJ w a::: 
f-
CfJ 
a::: 
0 
~ 
5 w 
0 

1 I- 1 

5 ------------------------; ------------------ ----1------------------------1------------------------r-----------------------; ------------------------

I I I 
I i 1 

O~~~_."~~"~rr"~.r,,~,,,,,,~rT~rrTT~.r .. ._,,~,,r+~_.~~_..+_ 

14 

12 

10 

8 

6 

4 

2 

0 

o 5 10 

, , , •• ____ ... ___ 01 _____ • _____ 1. _______ _ ._~ ___________ _ , , , , , , , , , , , ' , , , , , , 
, , , , , , , 

---.-- .. --- -,.---------_ . .,------------,.-----------, , , , , , , , , , , , , , , , , , , , , , , , , , , , , , 

------r-"]"---[------

o 5 10 15 20 
VERTICAL STRAIN. % 

15 
p, tsf 

Phase calculations based on start and end of test. 

20 25 30 

~ 

--

Mon, 14-APR-2008 15:31 :32 



Volume 3 Rev. 1 - 9/2/2008 Page 1241 of 2225 DCN# EXE812

"-UJ 
+' 

en 
CIJ 
W 

'0::: r-
CIJ 
0::: 
0 
~ :> w 
Cl 

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM 02850 
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 
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UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM 02850 
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UNCONSOLIDATED UNDRAINED TRIf\XIAL TEST by ASTM 02850 
6-r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~LL~~ 

4 .. ~. --.- _ .. --- -- -- -- -- ...... -~- ~ ---- --- ...... -- --. _0 .......... ~-- .................................. _0_ .. L .... 0_"""_" ____ ...................... ~ 0_" _0_ .. __ ............ _w_ .... _ .... _~ .................. _ ...... ___ .. _0 .... _0 .. 

o 0 

"I-
CI) .... 

o 0 

; : 
1 j 
o 0 : : a: : 

2-----------..1.----------+------ --------------- --'---- ---- ---i- ------ ----- --
: :: 
o 0 0 
o 0 0 
o 0 0 
o 0 0 

! :: 
: :: 

o 0 

o : 

o 2 4 6 8 10 12 
po tsf 

14 

o 

12 o 0 0 _____ .. _____ ~_ .. ___ .. ___ ...... ,, __ ...... _ .... ___ J ___________ _ 

o 0 0 
o 0 0 
o 0 0 
o 0 0 
o 0 0 
o 0 0 
o 0 0 
o 0 0 

• 0 0 
• 0 0 
• 0 0 10 • 0 0 ------------,..------ ... _-- .. -----_- ........ 0,. __ - .. -------
, , ,I 

• 0 o 0 
o 0 
o 0 
o 0 
o 0 
o 0 

vi o • 
o • 
o 0 • U1 8 w 

ct:: 
I-
U1 
ct:: 

~ 6 

~ 
0 

4 

2 

0 

... __________ .1 ____________ 1,. ______ ..... __ .,1 ........ ___ .... __ _ 

o • • : : ~----~ 
o • 

• 0 • ---------- -1"-----------.,------------,------------
o 0 • 
o 0 0 

o 0 · . 
• 0 
• 0 
• 0 
• 0 o 0 

• 0 o • 0 

-- -------_ .... _----------'----------- ...... _----------o 0 0 
o 0 0 
o 0 0 
o 0 0 

o 0 
o 0 
o 0 
o 0 
o 0 
o 0 
o • · . . ------------,.---_ .. _-_ .. _-,-_ ..... __ .. _---,..-----------

o 

o 0 0 
o 0 0 
o • 0 

o 0 
o 0 
o 0 
o 0 
o 0 

• 0 
• 0 
• 0 

5 10 15 
VERTICAL STRAIN. r. 

20 

Phase calculations based on start and end of test. 
Mon, 14-APR-2008 15:35:42 

N 
~ 

o 0 
~ 

" 0 

, 0 

-- -- --



Volume 3 Rev. 1 - 9/2/2008 Page 1246 of 2225 DCN# EXE812

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D2850 
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Phose calculations based on start and end of test. 

* Saturation is set to 100% for phase calculations. 
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM 04767 
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by' ASTM D4767 
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM 04767 
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Phase calculations based on start and end of test. 

* Saturation is set to 100!r. for phase calculations_ 
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CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM 04767 
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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.: TRX-4 File Name:-2304UD um 

Task No.: NA Test Stress(es), cr'c or cr'v.c = 8.64 NA NA & NA ksf ----------------
Project Name: Exelon (Victoria) k (cr'h,c 1 cr'v,c) = 1.00 Induced OCR = 1.00 NA 

Assig Remarks' Specific Gravity' 2 710 0Meas' DAssumed ., 

~Tube U Field Extruded I--
Liner Remolded Tamping W Constant Effort: BlowslTamps per Layer = 

Boring No.: B-2304UD Reconstituted Impact/Rammer Rammer Wgt.(lbf)= No. Layers = 
'-- I--

Sample No.: UD8 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) = 
I--

~Undercompaction: Uni (%) = Depth (ft): 83.5-85.5 Specimen No.: c 
I--

Kneading Dia. (in.) = 

nspec. Selection by X-ray; nGeomarine Sample Ref. Effort = % Compo = ± Opt. = 
Type X Isotropic Ko stress path X Used automated system: Drained Axial Strain Rate, !::a,rate (%/h) = NA 

I-- -- 450 stress path Consolidation: Anistropic Remarks: 

Loading X Static X Undrained X Compo X Strain Ustress X Constant Cell Pressure ~ Cyclic (Hz) Stress U Strain - I-- -- -- I--
Rate:nO.1; 

I--
Conditions: Post Cyclic Drained Ext. Stress Path Variable Cell Pressure 1; Other: 

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

Content (WC); Top (Wo.1) Bottom (Wo,Z) Sides (Wd (see below) Moist + Tare (etc.)(g 444.57 450.72 

Container No 1114 4115 4027 4000 Tare (etc.) (g 0.00 0.00 

Mass Moist Soil + Cont. (g) 77.74 68.22 87.68 143.08 Mass Moist Spec., I\{\n (g) 444.57 450.72 

Mass Dry Soil + Container (g) 67.02 59.45 73.69 115.34 Excess Dry Soil (soil not included in final mass measurement) 

Mass Container (g) 31.72 30.27 30.13 30.16 Container No 

Water Content, Wo,n (%) 30.37 30.05 32.12 32.57 Mass Dry Soil + Cont. (g 
Avg. Initial WC, Wo.avg (% 30.85 Final (Wat); X Slice; Whole Spec. Mass Container (g 

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

Specimen Dimensions, (mm) Estimated Initial Unit Weight 
Height Dia., X indicates with membrane Total, Yto (lb/ft3) = 118.84 Dry, Yd,o (lb/ft3)= 90.83 

Initial (Ho) Final (Hat) Initial (Do) Final (Oat) Membrane I Filter Paper I Apparatus 
GB 100.000 100.000 1 T 50.90 61.00 Fo Membrane (mm): Top Bottom 

1 15.12 -1.52 2M 50.75 60.20 Wedge Number: Thickness: 0.51 0.71 

2 15.19 -2.52 36 50.80 60.10 Failure = 1 ISingle; X Double 0.54 0.67 ........................... 
3 15.19 -2.18 1'T 51.40 l= dmax Circumference (Crm,o 146.0 147.0 

4 15.11 -2.84 2'M 51.40 ~= dmin Total Thickness Dia.(Crm,oht) 
5 15.12 -3.04 3'6 ~= L1d Average: 0.30 46.63 

Avg. 115.15 97.58 Avg. 50.82 56.82 xxxxx Filter Paper: Top + Bottom: Yes; X No 
I-- --

Measuring Devices: Ao = 11 02/400 (cm2) 20.28 Filter Strips X Yes; No Number = 8 -- '-- --
PI r,p,,§o;, Vo (cm3) 233.53 Type of Filter Strips Vertical: 1,14 in. & Whatman #54 

Aatb,m=ll (0* at)2 /400 (cm2 --
Calipers: Ht.; Dia 25.10 X Sprial: 1,14 in. & Whatman #1 

Dial comparator@Ht.; Dia A.,w,m=(dm;n-2L'.d)dm• xll/400 (cm2
) NA Apparatus: Mass Top Cap, Mtc = 65.8 g, 0.15 Ibf 

Remarks: 10# PI-002 D* .,=(Dr+2DM+De)/4 (mm) 56.53 Mass Displ. System, Mds (cap, dial, piston, etc.) = NA g, NA Ibf 

UPhoto Taken. Failure Mode: NA - Not Applicable Top Cap Attached: Piston Dia.(in.} hi Load Cell: . 
Failure Sketch ~BUlge GB - Gage Block r><fyes; nNO; rxh~: I}%; ---:. External . Wlnternal ,.-------------

C = I X Wedge Other Remarks: Top Cap - Rotation X Fixed, <1°; Limited, <5°; Unlimited, >5° a I 
I 

20%"1: Parabolic LL=61 PL=26 PI=35 With: Frictionless End Caps; Lat. Movement Top Cap 

~ Wedge/Bulge Ht.= Internal LVDT Jacket 

NA (mm) Final Visual Classification: Mottled Brownish Yellow and Pale Yellow Fat CLAY (CH) 

Trimmed 1 Reconstituted By: TP Set Up By: TP Taken Down By: AW 
I 

Date: 3/27/2008 : Date: 3/27/2008 Date: 4/14/2008 
: Prelim. Calc. By: TP Final Calc. By: TP Reviewed By: fA)tl\) 

Dse; ~~-r~-~~~ailed sketch on attached sheet. Remarks: ---------
----------------------------------~~~w~'rl/~lv~ 

B-2304_UD8c, SetupTD 5/13/2008 FUGRO CONSULTANTS, INC. 
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations & Summary(1) 
Project Number: 0411-08-1686 Cell No.: TRX-4 File Name: ·2304UD UD8c 

Task Number: NA Specific Gravity: 2.710 0Measured; ~Assumed 
Boring No.: B-2304UD Sample No.: UD8 Specimen No.: c Depth (ft): 83.5-85.5 

Type Test: CIU Triaxial Specimen:0 I Undisturbed"; DReconstituted; D 
Calculations Corr for Salt (dissolved solidsl'li]No or,DYes, with concentration = ppm 

Inital Water Contents (WC), (Wo) over Saturation, (So), in (%): Calculated Mass of Dry Soil (g) 
Top, Wo•1 Botttom, Wo•2 Sides, Wo•3 Avg., Wo.avQ Selct., Wo•s Back Cal., Wo.be __ ~!ti~l~ele~t~~_I,/\I~'~E.J~l ___ ~:~~ ___ _ 
__ 30.37 _ ____~~:.O~__ __ ~~:~~ ______ 3.0.85 ______ ~~:~:t _____ 3~:~~_~ ________ ~ ____ I~Jtial_'_~dE. _~.48 __ 

96.5 96.0 99.2 97.3 95.6 97.1 ___________________ .t=i.':'.~~Md,a! ____ ~~:.QQ. __ 
Measured final mass of moist soil, Mt.at (g) 450.72 Selected, Md 342.48 

Final mass of moist soil corrected for excess dry soil, Mtat.e (g) 450.72 

Consolidation Data Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 
Changes in Height (mm) and 
Volume (cm3

) Within Given 
Consolidation Stages/Columns 

At Initial 
Seating 
Stress 

During 
Back-

Pressuring 

1st Consol. Column 2 or 3 Column 4 to Column 5 to Column 6 to 
Increment 

(1 ) 
to 1st Test 2nd Test 3rd Test 4th Test 
Stage (1) Stage Stage Stage 

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

_________ c;h~n~~_!~_ J:leigh~l_le,~ __ --=-Q:O~_._ _ -0.89 ____ ~______ ___ .1.40 _______ __ !'I~ ___ ~~~ ___ __ t-J~ __ _ 
Sum of changes in (+ out) 0.31 12.51 NA NA NA -- .. _---_ .. _ ...... _- .... __ ._ .. _--_._----- _._--- .. --- ._._----
burette readings, ~br,n (- in) -9.58 NA 16.44 NA NA NA (2) 
-.-.--~------~------.~-.. ---- ------_.- --.--------II--___ I--_--+----+----~ 
_T~eoretical ~y~t,n = J~y_~~H"il_l~~ _____ =9:~2 . _____ -4~~4__ ______________ B~~2 _____ !'!~ .. _._ ___NJ\ _ ____ NA 

VoI.Factor,Fv=~br,n/~Vt,n 1.47 NA NA NA -- -.--~----- -.---.-.-- .--.... --.. - -- .. -.- ----.--.--- .-- .- --- --.------- --------------6-----I-----01-----1-----+__ 
Corrected ~Vet,n=Fvx~Vt,n NA 0.00 NA NA NA (3) ._-_._._ .. _ .. _._._-------- ---_._---_._- --.--------.~-- -----. ----. ----..... ---+----+----+----~ 

Selected ~Ve,n -0.42 -4.84 6.51 NA NA NA 

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

. ._________ ____ C;~~_~!~~s~re~ cre,l1jps.il_~1~9.:9~_~ __ N~ ________ N~ _______ t-J~___ Number of 
Back Pressure, Ub,n (psi) 50.27 NA NA NA Test Stages = 1 --. -- ------------- -- --. --.- -- - .-.----. --- --- - --. ----- -. ---. .-... --- ------------.----.-- ---1------=--------1 

Axial Force Reading, Pr,n (Ibf) 1.51 NA NA NA t50 = 45 min 
Eff. Consol. Stress (cr'e or cr'v,e) (4), (ksf) 8.66 NA NA NA 

te, ON or in Ix days I hrs 11.00 NA NA NA 

At Final Test Stress/Stage - Summary of Calculation of ~Ve (cmJ) by Different Procedures 
By Selected Vc:lumes IBY Satura~on_=_1_0q % By Change;_~n ~c:t~sJ~~ For Diff. in Meas. Vol~(Vo~Vat2, For Selected ~Ve' ~qui!'.e~_ 

~Ve=r 1.25 ~Ve=! -1.50 ~Ve=r 3.41 &corr.for~Htd~Ve=1 Gs forSe=100%:1 2.770 

At Final Test Stress/Stage - Consolidation Conclusions 
-0.51 ~He,f (mm) = 0.54 I'Ne,f (cm3) = 1.25 Back Cal. Gs for S=100% = 2.770 Normalized! Ht. Ch. (%) = 

- 0.47 --I 8ve,r(%) =--- 0.54-- - ------ Diff. in: r- V~I: Ch. (%) = --- --

Specific Gravity: 
Gs = 2.710 Measured 

Condition: 
Initial: 

Height 
(mm) 

115.15 
After to 1 st cr' e 114.61 -- - .. _- .. --- - .. -

Consol.: to 2nd cr'e 
to 3rd cr'e 
to 4th cr'e 

Summary of Specimen Physical Properties 
Water Unit Weight Void 

Area Content Total Dry Saturation Ratio 
(cm2

) (%) (pcf) (pcf) (%) e 

233.53 20.28 29.81 118.84 91.55 95.6 0.845 
232.28 20.27 31.60 121.13 92.04 102.6 0,835 

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

Volumetric 
Water Porosity 

Content n 
0.4379 0.458 
0.4668 0.455 

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

Skempton 
B para-

meter %(6) 

98.0 

(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. 
(6) Initial value is after back pressuring 
NA - Not Applicable ON - Over Night WC - Water Content Remarks: ~~Lf'.{lethod used in the Saturation Stage 

Calculated By: TP Reviewed By: #P 
B-2304_UD8c.xls, CalSum1 5/13/2008 FUGRO CONSULTANTS, INC. 
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations Summary(2) 

Project N umber:_----'0;,...4:....1...;,.1-...,:0..,:.8...,;-1...,:6..,:.8,;:...6 __ Test Type: __ ----'C:....I,;:...U...,:T..:..;ri,;:...ax:..:.:i.=al:....-__ App. No.: TRX-4 File Name:-2304UD UD8 
Project Name' Exelon (Victoria) Task No . NA Test No . ° Test Series for' ° .. .. 

~Tube UField Extruded I=JLiner JRemolded Tamping -.Jconstant Effort: BlowslTamps per Layer::: 
Boring No.: B-2304UD Reconstituted Impact/Rammer Rammer W9t.(lbf):8== No. Layers ::: r--

Sample No.: UD8 Compostite No.: Pluviated: Tamper Force (Ibf) Drop (in.) ::: I--
Depth (ft): 83.5-85.5 Specimen No.: c 

/Spec. Selection by X-ray; nGeOmarine Sample 
I--

Kneading ~Undercompaction: Unl (%) = __ Dia. (in.) = 
Ref. Effort ::: % Compo ::: ± Opt. = 

Type MlsotroPic -1Ko stress path X Used automated system Drained Axial Strain Rate, Sa.rate (%/hr.)= NA 
Consolidation Anistropic 45° stress path Remarks: 

Loading ~ Static ~ Undrained ~comp. ~~train UStress ps..j,constant Cell pressure ~GCYCliC (Hz) HStress UStrain 
Conditions Post Cyclic Drained Ext. Stress Path Variable Cell pressure Rate:!l0.1; 1; Other: 

Specific Gravity: Water Unit Weight 
Gs ::: 2.710 Measured Height Volume Area Content Total Dry 

Condition: (mm) (cm3) (cm2
) (%) (pcf) (pcf) 

Initial: 115.15 233.53 20.28 29.81 118.84 91.55 
After to 1 st cr'e 114.61 232.28 20.27 31.60 121.13 92.04 

Consol.: to 2nd cr'e 

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

Consolidation Stress Summary and Loading Summary 

Item Unit 1 st Stage 2nd Stage 3rd Stage 

Axial Strain during Consol., i.e: % 0.465 NA NA 

Vol. Strain during Consol., ~.e : % 0.535 NA NA 
Effective Vertical Stress, O"v (ksf) 8.659 NA NA 

Effective Horizontal Stress, 'Ii': (ksf) 8.616 NA NA 
Consol. Stress Ratio, k (O"h 1 q;) : - 0.995 

Induced OCR: - 1.00 NA NA 
Eff. Average Stress, (cr; + 0"hi/2 : (ksf) 17.275 

Eff. Mean Stress, (cr; + 2'0"h)/3 : (ksf) 8.630 

Undr. Ambient Shear Stress, iSa: (ksf) NA NA NA 
Undr. Ambient Shear Strain, sa,ua % NA NA NA 

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. 
(1) Initial B is after saturation 

NA - Not Applicable 

Void Skempton 
Saturation Ratio B para-

(%) e meter %(1) Unit for Stresses: (ksf) 
95.63 0.84 98.0 

102.59 0.83 

Membrane Correction 

4th Stage Type: Bulge 

NA Modulus: 150.0 psi 

NA Diameter: 46.63 mm 
NA Thickness: 0.30 mm 

NA Area Correction 
Type: Bulge 

NA Stage Area Corr. Const.: Final Area (cm2): 

1 st 1.338 25.10 

2nd 

NA 3rd 
NA 4th 

Filter Paper Correction 

Type: None Type Strips: Sprial #1 

Strips: _--=.8 __ 
Force: 0.000 Ibf/strip 

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

Loading Summary 

Stage Stress Status Sa q p' ~U cr1' cr3' 

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

1 st Max Shear Stress 2.10 1.950 8.271 2.287 10.221 6.320 

Max Obliquity 4.91 1.922 7.939 2.592 9.862 6.017 

2nd Max Shear Stress 

Max Obliquity 

3rd Max Shear Stress 

Max Obliquity 

4th Max Shear Stress 
Max Obliquity 

I I 
Remarks: Stain Rate (%/min) = 8.89E-03 

B-2304_UD8c, CalSum2 5/13/2008 FUGRO CONSULTANTS, INC. 
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Project: 0411-08-1686 

Test Type: _....;C;.;.IU.::....,;.T.:.,;.ria=x.:;,;ia:.:.l_ 

Elapsed Axial Strair 
Time Ea q 

(min) (%) (ksf) 
0.0 0.000 0.022 
3.0 0.008 0.057 
6.0 0.035 0.100 
9.0 0.048 0.145 
12.0 0.074 0.193 
15.0 0.088 0.245 
18.0 0.111 0.307 
21.0 0.135 0.391 
24.0 0.156 0.541 -_._--
27.0 0.187 0.722 -------------- ------
30.0 0.210 0.876 
33.0 0.225 1.050 --
36.0 0.247 1.180 --_ .. 

39.0 0.259 1.298 -

42.0 0.295 1.393 
45.1 0.334 1.454 
48.1 0.348 1.500 
51.1 0.369 1.535 
54.1 0.396 1.569 
57.1 0.428 1.597 
60.1 0.448 1.624 
63.1 0.471 1.646 
66.1 0.482 1.665 
69.1 0.510 1.683 
72.1 0.544 1.699 
75.1 0.573 1.716 
78.1 0.599 1.728 
81.1 0.620 1.745 
84.1 0.645 1.755 
87.1 0.666 1.770 
90.1 0.692 1.779 
93.1 0.722 1.787 
96.1 0.744 1.798 
99.1 0.766 1.807 
102.1 0.790 1.818 
105.1 0.819 1.823 
108.1 0.845 1.829 
111.1 0.880 1.837 

STAGE 1 

Boring No.: B-2304UD 
Sample No.: _--..:U~D..;:.8 __ 

Specimen No.: c 

Excess Volume 
p' PWP, ~U Change 

(ksf) (ksf) (cm3
) 

8.637 0.000 0.000 
8.649 0.021 0.000 
8.639 0.064 0.000 
8.659 0.091 0.000 
8.690 0.117 0.000 
8.693 0.165 0.000 
8.720 0.196 0.000 
8.769 0.231 0.000 
8.829 0.321 0.000 
8.946 0.389 0.000 
9.017 0.464 o.ood 
9.086 0.571 0.000 
9.118 0.666 0.000 
9.140 0.765 0.000 
9.140 0.863 0.000 
9.138 0.928 0.000 
9.091 1.018 0.000 
9.077 1.065 0.000 
9.051 1.124 0.000 
9.021 1.186 0.000 
9.010 1.226 0.000 
8.983 1.279 0.000 
8.955 1.318 0.000 
8.927 1.365 0.000 
8.913 1.396 0.000 
8.902 1.427 0.000 
8.873 1.462 0.000 
8.858 1.499 0.000 
8.826 1.533 0.000 
8.815 1.562 0.000 
8.806 1.582 0.000 
8.787 1.608 0.000 
8.779 1.630 0.000 
8.754 1.657 0.000 
8.746 1.684 0.000 
8.731 1.707 0.000 
8.707 1.732 0.000 
8.701 1.746 0.000 

Obliquity 
cr'1 /cr'3 

-
1.005 
1.013 
1.023 
1.034 

1.045 
1.058 
1.073 
1.093 
1.131 
1.175 
1.215 
1.261 
1.297 
1.331 
1.360 
1.379 
1.395 
1.407 
1.419 
1.430 
1.440 
1.449 
1.457 
1.465 
1.471 

1.477 
1.484 
1.491 
1.497 
1.502 
1.506 
1.511 
1.515 
1.520 
1.525 
1.528 
1.532 
1.535 

B-2304_UD8c, ShrData1 5/13/2008 

Depth (ft.): 83.5-85.5 
Stage No.: __ ....;1 __ 

Af Es ET 
- (ksf) (ksf) 

0.000 - -
0.333 844.3 580.9 
0.487 444.3 524.9 
0.411 519.3 550.8 
0.346 466.0 559.6 
0.376 511.1 642.4 
0.355 516.0 610.9 
0.321 547.1 1076.3 
0.315 668.0 1307.7 
0.280 749.0 1257.3 
0.278 815.4 1794.5 
0.282 913.3 1718.7 
0.292 939.3 1532.3 
0.303 984.4 1191.0 
0.317 929.4 424.7 
0.325 859.1 482.1 
0.347 850.4 485.7 
0.355 819.5 287.5 
0.366 780.6 213.2 
0.378 736.2 226.7 
0.384 715.8 233.8 

0.394 690.3 268.9 

0.403 682.4 236.5 
0.413 651.5 110.5 

0.418 616.8 1Q3.1 

0.422 591.2 104.3 

0.431 569.6 128.5 
0.436 555.7 121.4 
0.446 537.2 111.7 
0.449 525.2 104.4 
0.452 507.5 63.2 

0.458 489.0 76.7 
0.460 477.5 91.4 
0.467 466.5 87.6 
0.470 454.6 61.0 
0.474 439.9 41.3 
0.481 427.9 46.4 
0.483 412.7 115.4 
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STAGE 1 

Elapsed ~xial Strair Excess Volume Obliquity 
Time Ea q p' PWP,6U Change cr',/cr'3 At Es ET 
(min) (%) (ksf) (ksf) (ksf) (cm3

) - - (ksf) (ksf) 
114.1 0.889 1.846 8.687 1.774 0.000 1.540 0.486 410.3 109.8 
117.1 0.916 1.851 8.677 1.786 0.000 1.542 0.489 399.4 42.3 ---_. 

120.1 0.948 1.859 8.655 1.809 0.000 1.547 0.495 387.7 39.9 
123.1 0.978 1.863 8.643 1.829 0.000 1.550 0.498 376.6 34.1 
135.1 1.074 1.882 8.601 1.890 0.000 1.560 0.510 346.4 35.1 
147.1 1.175 1.897 8.557 1.955 0.000 1.570 0.521 319.4 25.5 
159.1 1.281 1.908 8.519 2.002 0.000 1.577 0.531 294.5 23.4 
171.1 1.384 1.922 8.484 2.051 0.000 1.586 0.540 274.7 19.5 
183.1 1.481 1.928 8.439 2.095 0.000 1.592 0.552 257.3 11.2 
195.1 1.590 1.933 8.392 2.153 0.000 1.599 0.564 240.5 10.3 
207.1 1.693 1.938 8.371 2.168 0.000 1.603 0.569 226.5 8.4 
219.1 1.791 1.942 8.341 2.209 0.000 1.607 0.577 214.5 6.2 ----
231.1 1.897 1.945 8.318 2.238 0.000 1.610 0.583 202.8 4.3 -"_._---
243.1 2.001 1.946 8.288 2.270 0.000 1.614 0.591 192.4 5.6 _. 
255.1 2.095 1.950 8.271 2.287 0.000 1.617 0.595 184.1 1.7 
267.1 2.210 1.947 8.248 2.303 0.000 1.618 0.601 174.3 -2.6 

279.1 2.312 1.947 8.220 2.338 0.000 1.621 0.608 166.5 0.3 
291.1 2.426 1.948 8.205 2.357 0.000 1.623 0.612 158.8 0.5 
303.1 2.540 1.948 8.176 2.377 0.000 1.625 0.620 151.6 -1.1 
315.1 2.654 1.947 8.159 2.393 0.000 1.627 0.624 145.0 -3.1 
327.1 2.757 1.945 8.165 2.395 0.000 1.625 0.623 139.5 -3.0 
339.1 2.882 1.943 8.136 2.411 0.000 1.628 0.630 133.3 -0.4 
351.1 2.986 1.944 8.122 2.419 0.000 1.629 0.634 128.8 -1.5 

363.1 3.097 1.941 8.129 2.431 0.000 1.628 0.632 124.0 -3.4 

375.1 3.206 1.940 8.113 2.437 0.000 1.629 0.637 119.7 -1.5 
387_1 3.300 1.940 8.095 2.444 0.000 1.630 0.641 116.3 -2.2 

399.1 3.410 1.938 8.086 2.457 0.000 1.630 0.644 112.4 -1.8 

411.1 3.510 1.938 8.077 2.465 0.000 1.631 0.646 109.2 3.0 

423.1 3.611 1.941 8.068 2.475 0.000 1.633 0.648 106.3 -1.6 

435.1 3.704 1.936 8.057 2.492 0.000 1.633 0.652 103.4 -5.8 

447.1 3.818 1.935 8.042 2.495 0.000 1.634 0.655 100.2 -0.5 

459.1 3.911 1.936 8.045 2.507 0.000 1.634 0.655 97.9 0.5 

471.1 4.007 1.935 8.031 2.511 0.000 1.635 0.658 95.5 -1.9 
483.1 4.101 1.934 8.033 2.516 0.000 1.634 0.658 93.3 -2.3 

495.1 4.205 1.933 8.004 2.542 0.000 1.637 0.666 90.9 -1.7 

507.1 4.303 1.932 8.001 2.540 0.000 1.637 0.667 88.8 -1.2 

519.1 4.396 1.932 7.985 2.552 0.000 1.638 0.671 86.9 -0.9 

531.1 4.499 1.931 7.989 2.549 0.000 1.638 0.670 84.9 -4.5 

543.1 4.608 1.927 7.972 2.560 0.000 1.638 0.675 82.7 -5.1 --.----
555.2 4.707 1.926 7.969 2.571 0.000 1.637 0.675 80.9 -2.9 

--"-~---------
567.2 4.805 1.924 7.963 2.576 0.000 1.637 0.677 79.2 -3.5 
579.2 4.910 1.922 7.939 2.592 0.000 1.639 0.684 77.4 -3.6 
591.2 5.001 1.921 7.937 2.591 0.000 1.639 0.684 76.0 -4.1 

B-2304_UD8c, ShrData1 5/13/2008 50f9 
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STAGE 1 

Elapsed Axial Strair Excess Volume Obliquity 
Time Ea q p' PWP,I1U Change cr'1/cr'3 AI Es ET 
(min) (%) (ksf) (ksf) (ksf) (em3) - - (ksf) (ksf) 
603.2 5.110 1.918 7.933 2.592 0.000 1.638 0.686 74.2 -5.0 
633.2 5.358 1.912 7.924 2.608 0.000 1.636 0.689 70.6 -1665.0 
753.2 6.354 1.875 7.795 2.694 0.000 1.633 0.727 58.3 1332.4 
783.2 6.633 1.877 7.789 2.700 0.000 1.635 0.729 55.9 -16.6 
813.2 6.886 1.833 7.729 2.713 0.000 1.622 0.751 52.6 -4.5 ._-

843.2 7.125 1.864 7.725 2.747 0.000 1.636 0.748 51.7 10.9 
~-.----.-- -------

873.2 7.398 1.858 7.692 2.784 0.000 1.637 0.757 49.7 -6.1 -----------------
903.2 7.645 1.848 7.694 2.762 0.000 1.632 0.758 47.8 -6.9 --
933.2 7.894 1.841 7.668 2.792 0.000 1.632 0.766 46.1 -5.1 
963.2 8.135 1.836 7.649 2.795 0.000 1.632 0.773 44.6 -5.8 
993.2 8.401 1.826 7.638 2.800 0.000 1.629 0.777 43.0 -8.0 

1023.2 8.643 1.815 7.619 2.803 0.000 1.626 0.784 41.5 -7.4 
1053.2 8.897 1.808 7.621 2.797 0.000 1.622 0.784 40.2 -6.0 
1083.2 9.149 1.800 7.597 2.810 0.000 1.621 0.792 38.9 -6.0 
1113.2 9.392 1.793 7.596 2.811 0.000 1.618 0.794 37.7 -5.9 
1143.2 9.645 1.786 7.576 2.826 0.000 1.617 0.801 36.6 -543.0 
1203.2 10.144 1.769 7.543 2.841 0.000 1.613 0.813 34.5 517.4 ---
1233.2 10.398 1.758 7.522 2.852 0.000 1.610 0.821 33.4 -9.1 _ ... _------ -
1263.2 10.647 1.746 7.501 2.853 0.000 1.607 0.829 32.4 -9.2 ---------~-----
1293.2 10.898 1.735 7.520 2.832 0.000 1.600 0.826 31.4 -9.0 ---_._- ----------_._-

1323.2 11.144 1.724 7.500 2.829 0.000 1.597 0.834 30.6 -8.0 
1353.2 11.394 1.715 7.521 2.805 0.000 1.591 0.829 29.7 -7.7 
1383.2 11.655 1.704 7.533 2.786 0.000 1.585 0.828 28.9 -9.2 

1413.2 11.898 1.692 7.531 2.784 0.000 1.580 0.831 28.1 -8.6 

1443.2 12.145 1.683 7.534 2.767 0.000 1.575 0.832 27.4 -8.1 

1473.2 12.406 1.671 7.526 2.762 0.000 1.571 0.837 26.6 -9.3 

1503.2 12.651 1.660 7.525 2.752 0.000 1.566 0.840 25.9 -8.9 

1533.2 12.900 1.649 7.519 2.751 0.000 1.562 0.843 25.2 -8.3 

1563.2 13.143 1.639 7.516 2.742 0.000 1.558 0.846 24.6 -8.6 

1593.2 13.401 1.628 7.501 2.736 0.000 1.554 0.854 24.0 -8.2 

1623.2 13.646 1.619 7.500 2.733 0.000 1.550 0.856 23.4 -8.5 
1653.2 13.899 1.606 7.493 2.728 0.000 1.546 0.861 22.8 -9.4 
1683.2 14.148 1.595 7.480 2.721 0.000 1.542 0.868 22.2 -9.4 
1713.2 14.402 1.583 7.467 2.733 0.000 1.538 0.875 21.7 -10.9 
1743.2 14.648 1.568 7.417 2.762 0.000 1.536 0.895 21.1 -11.6 

1773.2 14.909 1.553 7.418 2.753 0.000 1.530 0.898 20.5 -12.2 
1800.7 15.120 1.539 7.386 2.769 0.000 1.526 0.912 20.1 -13.4 
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Report No. 0411-08-1686 
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UNDRAINED TRIAXIAL COMPRESSION TEST 
Isotropically Consolidated 

Sample: UD8c - Depth: 83.5-85.5 ft 
Boring B-2304UD 
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UNDRAINED TRIAXIAL COMPRESSION TEST 
Isotropically Consolidated 

Sample: UD8c - Depth: 83.5-85.5 ft 
Boring B-2304UD 
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UNDRAINED TRIAXIAL COMPRESSION TEST 
Isotropically Consolidated- Mohr's Circles 

Sample: UD8c - Depth: 83.5-85.5 ft 
Boring B-2304UD 

16 
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TRIAXIAL TEST (ASTM D 4767-04): Specimen Setup I Take Down 
Project Number: 0411-08-1686 TestType: CIU Triaxial Cell No.: File Name: B·2304UD UD11d ----Task No.: NA Test Siress(es), cr'e or (j'v.c:: 10.08 & ksf ----

Project Name: Exelon (Victoria) k ((j'h.C 1 cr'v.c) :: 1.00 Induced OCR :: 1.00 Kua (crd.u)2cr'v.e):: NA 

Assig Remarks: Specific Gravity' 2710 [8] Meas' DAssumed ., 

~Tube UField Extruded [I~jner Remolded Tamping W Constant Effort: BlowsfTamps per Layer :: 
Boring No.: B-2304UD Reconstituted 

i--
I mpactJRammer Rammer Wgt.(lbf):: No. Layers:: 

Sample No.: UD11 Compostite No.: Pluviated: Tamper Force (Ibf):: Drop (in.):: 
;-

Oundercompaction: Uni (%):: Depth (ft): 111.0-113.0 Specimen No.: D - Kneading Dia. (in.):: 
nspec. Selection by X-ray; nGeomarine Sample Ref. Effort :: % Comp.:: ± Opt. :: 

Type M,lsotroPic . '1.Kc stress path X Used automated system: Drained Axial Strain Rate, !la.rate (%/h):: ?Value 
Consolidation: Anistropic 450 stress path Remarks: 

Loading :ps.. Static X Undrained X comp'P1~train USlress~~onslant Cell Pressure ~CYCIiC (Hz) HstressUStrain f-- -
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 (WC); Top fYVo.l} Bottom fYVo:z} Sides fYVd {see below} Moist + Tare (etc.}(g 459.98 452.88 

Conlalner No 997 584 715 5065 Tare (etc.) (9 0.00 0.00 
Mass Moist Soil + ConI. (g) 111.67 107.65 104.58 113.04 Mass Moist Spec.,lIt1n (g) 459.98 452.88 

Mass Dry Soil + Container (g) 92.20 90.05 88.10 98.18 Excess Dry Soli (soil not included in final mass measurement) 
Mass Container (g) 31.59 31.74 32.04 31.14 Container No 

Water Content. Wo,n (%) 32.12 30.18 29.40 22.17 Mass Dry Soil + Cont. (g 
Avg. Initial WC, WO•8V9 (% 30.57 Final (Wat); X Slice ;1 Whole Spec. Mass Container {g 
See attached data sheet(s} for additional water contents Mass Excess Dry Soil. Md .•• (g 0.00 

Specimen Dimensions, (mm) Estimated Initial Unit Weight 
Height Dia., X indicates with membrane Total. 'Y~o (lb/ft3) = 122.11 Dry, '1 d.o (lb/fl3 )= 93.52 

Initial (Ho) Final {Hat} Initial {Do} Final {Dat} I Membrane I Filter Paper I Apparatus 
GB 100.000 87.000 1T 50.90 55.50 IFo Membrane (mm): Top Bottom 

1 15.44 8.64 2M 51.00 60.50 Wedge Number: Thickness: 0.60 0.69 

2 15.43 8.59 38 50.90 51;50 Failure ::: 1 !Single; I X [Double 0.60 0.71 

3 15.42 7.98 1'T 
............................ :-

Circumference (Crm.o 148.0 148.0 i- dmax -
4 15.41 8.62 2'M j:: dmin Total Thickness Oia. (Crm.ofr.) 
5 15.40 9.28 3'8 i::,M Average: 0.33 47.11 

iAvg 115.42 95.62 Avg. 50.93 55.83 xxxxx Filter Paper: Top + Bottom:t~::res; [jNO 
Measuring Devices: Ao = 1\' 0 2/400 (cm2 20.37 Filter Strips X Yes; No Number:: 8 

PIToP":~"" Vo (cm3
) 235.17 Type of Filter StriPsFx1~ertical: Yo! in. & Whatman #54 

Calipers: HI.; Dia Aatb•m=ll (0*.1)2/400 (cm2 25.52 X Spiral: Yo! in. & Whatman #1 

Dial comparator@Ht.; Dia A .. ".m"(d""".2t.\cI)d....,.1lI400 (cm2
) NA Apparatus: Mass Top Cap, Mtc :: 53.4 g, 0.12 Ibf 

~emarks: ID# PI-002 0" 0\=(Dr+2D",+Dg)/4 (mm) 57.00 Mass Oispl. System, Md5 (cap. dial. piston. etc.):: NA g, NA ]bf 
~Photo Taken. Failure Mode: NA - Not Applicable Top Cap Attached: ~n~ Dia. in.} hi Load Cell: 

Failure Sketch ~BUI9' GB - Gage Block n~es; IxlNo; :xJy,- %. External Ixllnternal 2. 4 t ,._ .. __ ... _-------, 
IFlxed, <1 0; Limlted,<5°; I X Unlimited, >5° 8= I I X Wedge Other Remarks: Top Cap - Rotation a I I I 

I I 

20%-71 I Parabolic LL= 77 PL:: 19 PI:: 58 With: Frictionless End Caps; Lat. Movement Top Cap -I 
I Wedge/Bulge Ht.= Internal LVDT Jacket I , 

NA (mm) Final Visual Classification: Mottled Pale Yellow and Yellow Fat CLAY (CH) 

I 
I 

Trimmed / Reconstituted By: AW Set Up By: TP Taken Down By: TP 
I Date: 5/16/2008 Date: 5/16/2008 Date: 6/212008 I 
I 
I 

~J'AJ I Prelim. Calc. By: TP Final Calc. By: TP Reviewed By: I I 

Dse;-~ore detailed' sketch on attached sheet. Remarks: 

750.1a (12101/07) B-2304_UD11d-RT, SetupTD 7/17/2008 FUGRO CONSULTANTS, INC. 
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations & Summary(1) 
Project Number: '0411-08-1686 Cell No.: File Name: B-2304UD_UD11d 

Task Number: NA Specific Gravity: 2.710 [KjMeasured; DAssumed 
Boring No.: B-2304UD Sample No.: UD11 Specimen No.: 0 ~th eft): 111.0-113.0 

Type Test: CIU Triaxial Specimen:!iJ"Undisturbed"; DReconstituted; U 
Calculations Carr for Salt (dissolved sofids)-L~JNo or DYes with concentration::: ppm , , 

Inital Water Contents (WC), (Wo) over Saturation, (So), in (%): Calculated Mass of Dry Soil (g) 
Top, Wo1 Botttom, We;;' Sides, W03 Avg., WoaYlL Selcl., Wo .• BackCa!., w ..... Initial Selected WC. WO (%) 30.57 . -.'-

.~ 32.12 30.18 29.40 30.57 30.57 24.08 Initial, Md.o 352.29 -------_.----.-
So 105.2 102.2 100.9 102.8 102.8 91.1 Final. Md.al 370.71 ---.. -.-~ 

Measured final mass of moist soil, Mt at (g) 452.88 Selected, Md 370.71 
Final mass of moist soil corrected for excess dry soil, Mtat e (g) 452.88 

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 4 to Column 5 to Column 6 to 
Volume (cms) 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, t.Hc,n 0.04 0.27 3.01 NA NA NA ------ ----

Sum of changes in' (+ out) 3.82 10.30 39_92 NA NA NA 
burette readings, t.br•n (- in) NA 15.27 NA NA NA (2)1 
--.----~------

.:!:~~oretical t. V d,n = (3Vox.t.He.rlHo) 0.25 1.68 18.38 NA NA NA .- ............. -
Vol. Factor, Fv = ~br.n/ t.Vt,n 2.17 NA NA NA .-. __ . __ .. _ .... -. -_. __ . 
Corrected t.Vel.n = Fv x t.Vt,n NA 0.00 NA NA NA (3) .. _--_ .... _,-... 

Selected t. V en 0.25 1.68 15.92 NA NA NA 

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

_._~~~ Pr~ssure, cro,n (psi) 119.83 NA NA NA Number of ____ M 

Back Pressure. Ub,n (psi) 49.6p NA NA NA Test Stages = 1 
___ ."M __ • __ '·._ ---_._--

Axial Force Reading, Prn (Ibf) 2.00 NA NA NA tso = 340min 
Eff. Consol. Stress (de or cr'v c) (4), (ksf) 10.20 NA NA NA 

te, ON or in X days 1 hrs 5.00 NA NA NA 

At Final Test Stress/Stage - Summary of Calculation of AVe (cma) by Different Procedures 
By Selected VolUmes I By Saturation = 100 % By Change in Mass (5) For Dlff. in Meas. Vol. (Vo-Vat), For Selected tN e, required 

~Ve =1 17.85 I t.Ve =r- 15.81 t.ve:::1 7.10 & carr. for t.Hld AVe=I~-'-- Gs for Se = 100 %: 2.751 

At Final Test Stress/Stage - Consolidation Conclusions 
t.Hc,f (mm) = 3.32 3 17.85. I Back Cal. Gs for S"'1 00% = 2.751 Normalized Ht. Ch. (%) = -1.04 ~Ve.tCcm ) = -

Baee (%) = 2.88 Eve! (%) = 7.59 1 Diff. in: Vol. Ch. (%) = 

Summary of Specimen Physical Properties 
Specific Gravity: Water Unit Weight Void Volumetric Skempton 
Gs = 2_710 Me •• urt:<! Height Volume Area Content Total Dry Saturation Ratio Water Porosity B para· 

Condition: (mm) (cms) (cm2
) (%t (pef) (pcf) (%) e Content n meter %(6) 

Initial: 115.42 235.17 20.37 24.08 122.11 98.41 91.1 0.716 0.3803 0.417 96.0 
After _.!.?_.1.~~_<!' c 112.10 217.32 19.39 22.17 130.10 106.49 102.5 0.586 0.3788 0.369 ._--- -_._---

Consol.: to 2nd o'e _ .. -.. -------.. ---------. - ---
to 3rd a'e ._-_. _. __ ... -_ .. _-.-._-- -_._ ... _-- ------, .. -.- -_ ... _--
to 4th de 

Notes: (1) If the consol. stress in the 1 sl consol. increment & 151 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. 
(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: /;'1 /JJ 
757.2a (12/01/07) B-2304_UD11d-RT, CalSum1 7/17/2008 FUGRO CONSULTANTS. INC. 
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MULTISTAGE. TRIAXIAL TEST: SpecImen CalculaUons summarY(2) 

Project Number: __ 0;;..4;..;1~1....;.0;,;;8....;.1;..;6;,;;8;,;;6 __ Test Type: ___ C..;....c..IU--.;.T;..;ri....;ax....;i;..;a;...1 __ App. No.:____ File Name: fl..2304UD_UD11d 

Project Name' Exelon (Victoria) Task No.: NA Test No.: 0 Test Series for' 0 

~Tube UField Extruded '--lLiner jRemoJded 
Boring No.: B-2304UD UReconstituted 

Tamping Wconstant Effort: Blowsrramps per Layer =----t 
I-- Impact/Rammer Rammer Wgt.(lbf)=D No. Layers = ___ -1 

Pluviated: Tamper Force (Ibf)rr= Drop (in.) = ___ -1 = Kneading =:JUndercompaclion: Un! (%) = __ ._Dia. (in.) = ____ 1 
Sample No.: UD11 Compostile .No.:, ___ _ 

Depth (ft): 111.0-113.0 Specimen No.: D 
ISpec. Selection by X-ray; nGeOmarine Sample Ref. Effort :: % Compo :: ± Opt. :: 

Type ~ Isotropic U Ko stress path ..... X-'-_U_se-:-d_a_ut_o_m_a_te_d--'sy'-s_t_em ____ D_ra_i_n_ed_A_xi_a_1 S_t_ra_'_n_R_a_te..;.,_E:=:,a.rac;::l;.,c .:.(%_Ih_r . .:...):?_. V_a_l_u_e-l 
Consolidation ,-IAnistropic n45° stress path Remarks: 

Loading LK Static ~ Undrained L2<Jcomp.ll< I Strain UStress ~Constant Call pressure 
Conditions r Post Cyclic I Drained nExt. nStress Path r-IVariable Cell pressure 

UCY~HZ) UStress UStrain 
IRate:1 )0.1; n 1; other: 

Specific Gravity: Water Unit Weight 
Gs :: 2.710 1.1 ...... d Height Volume Area Content Total Dry Saturation 

CondItion: (mm) (cm3) (cm2
) (%) (pef) (pef) (%) 

Initial: 115.42 235,17 20.37 24.08 122.11 98.41 91.12 

After to 1 st a'e 112.10 217.32 19.39 22.17 130,10 106.49 102.52 

Consol.: to 2nd a'e 
to 3rd a'e 
to 4th cr'e 

Consolidation stress Summary and Loading Summary 

Item Unit' 1st Stage 2nd Stage 3rd Stage 4th Stage 

Axial Strain during Consol., i. : % 2.878 NA NA NA 

Vol. Strain during Consol., ftc : % 7.590 NA NA NA 
Effective Vertical Stress, a'v (ksf) 10.196 NA NA NA 

Effective Horizontal Stress, 'Ii': (ksf) 10.133 .NA NA NA 

Consol. Stress Ratio, k (cr'h I q;) : - 0.994 

Induced OCR: - 1.00 NA NA NA 

Eff. Average Stress, (q; + cr'hi/2 : (ksf) 20.328 

Eff. Mean Stress, (n; + 2*a'hi/3 : (ksf) 10.154 

Undr. Ambient Shear Stress, iia: (ksf) NA NA NA NA 
Undr. Ainbient Shear Strain, S3 .... % NA NA NA NA 

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. 

(1) Initial B is after saturation 

NA - Not Applicable 

Final Visual Description and Remarks: Mottled Pale Yellow and Yellow Fat CLAY (CH) 

Loading Summary 

E3 q p' 
Stage Stress Status 

(%) (ksf) (ksf) 

1st 
Max Shear Stress 1.85 2.366 4.511 

Max Obliquity 2.98 2.124 3.741 

2nd 
Max Shear Stress 

Max Obliquity 

3rd Max Shear Stress 

Max Obliquity 

4th Max Shear Stress 
Max Obliquity 

I I 
Remarks: Stain Rate (%/min) = 1.18E-03 

757.2b (12/01/07) B.2304_UD11d-RT, CalSum2 7/17/2008 

Void 
Ratio 

e 
0.72 
0.59 

Skempton 
B para-

meier %(1) Unit for Stresses; (ksf) 

Type: 

96.0 

Membrane Correction 

Type: Bulge 

Modulus: 150.0 psi 

Diameter: 47.11 mm 
Thickness: 0.33 mm 

Area Corr!,ction 

Bulge 
Stage Area Corr. Const.: Final Area (cm2

): 

1st 1.479 25.52 

2nd 

3rd 
4th 

Filter Paper Correction 

Type: None Type Strips: Sprial #1 
Slrips: __ 8 __ 

Force: O.OO() Ibf/strip 

llU a1' a3' 
(ksf) (ksf) (ksf) 

7.989 6.877 2.146 

8,511 5.865 1,616 

FUGRO CONSULTANTS, INC. 
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STAGE 1 

Project: 0411-08-1686 Boring No.: B·2304UD Depth (ft.): 111.0-113.0 
Test Type: CIU Triaxial Sample No.: UD11 Stage No.: 1 

Specimen No.: D 

Elapsed lAxial Strair Excess Volume Obliquity 
Time 8. q p' PWP,l:.U Change cr'1/cr '3 Ar Es Er 
(min) (%) (ksf) (ksf) (ksf) (em3

) - - (ksft (ksf) 
0.0 0.000 0.032 10.164 0.000 0.000 1.006 0.000 . . 

-~-- ~--.~ 

15.0 0.026 0.270 10.082 0.320 0.000 1.055 0.672 1850.5 1833.1 __ P __ '_'M~ .'----
30.0 0.051 0.503 10.022 0.616 0.000 1.106 0.650 1833.1 1648.4 --. -. ...--... 
45.0 0.077 0.693 9.898 0.927 0.000 1.151 0.701 1715.8 1354.4 ----- .---.-, ........ -~ -----
60.0 0.103 0.851 9.779 1.202 0.000 1.191 0.735 1593.8 1159.3 

~~ .. ~ ..•. --.---- -_ .. -. ----
75.0 0.129 0.992 9.647 1.480 0.000 1.229 0.770 1493.3 1014.1 

• __ •• _ ..... y. .-..... - ... __ ........... _--
90.0 0.154 1.112 9.486 1.760 0.000 1.266 0.814 1400.6 846.1 ._--_ .. - ----

105.0 0.180 1.209 9.324 2.020 0.000 1.298 0.857 1308.4 702.1 -_.- -----
120.0 0.206 1.293 9.151 2.275 0.000 1.329 0.902 1226.0 627.2 ---- ----... -- -- ._-----
135.0 0.231 1.370 8.991 2.514 0.000 1.360 0.938 1157.0 551.0 

" .---------' ,-._----_. 
150.0 0.257 1.434 8.804 2.779 0.000 1.389 0.985 1091.0 468.0 

165.0 0.283 . 1.491 8.622 2.993 0.000 1.418 1.028 1031.7 416.3 ._--------
180.0 0.309 1.541 8.487 3.189 0.000 1.444 1.055 978.6 358.9 --.-- ---.----.- -_., 
195.0 0.334 1.583 8.325 3.396 0.000 1.470 1.093 928.2 335.2 -- ~------'---

210.0 0.360 1.627 8.157 3.595 0.000 1.498 1.126 886.7 356.7 . _-_.- _ .. __ . __ . . _---_._ .... _ ... 
225.0 0.386 1.675 8.042 3.771 0.000 1.526 1.146 852.1 340.8 ._-----
240.0 0.411 1.715 7.911 3.947 0.000 1.554 1.169 818.4 310.1 ----- ----.... ~ ..... - -.~---- --'-- ---
255.0 0.437 1.754 7.751 4.126 0.000 1.585 1.200 788.3 307.1 -------- ~ .... ---.... -.. .. -.-~-... --- ....... _--... _- ..... 
270.0 0.463 1.794 7.639 4.291 0.000 1.614 1.216 761.6 295.8 

285.0 0.489 1.830 7.506 4.461 0.000 1.645 1.239 736.5 244.1 ------ ---"'- _._------
300.1 0.514 1.857 7.371 4.615 0.000 1.674 1.265 709.9 207.4 ---- ----- ,----_. 
315.1 0.540 1.884 7_236 4.781 0_000 1.704 1.290 686.1 220.9 .. 
330.1 0.566 1.914 7.113 4.930 0.000 1.736 1.311 665.4 216.3 ---------- ,._._---
345.1 0.591 1.939 6.990 5_084 0.000 1.768 1.332 645.2 214.2 

"'0' -----. 
360.1 0.617 1.969 6.881 5.221 0_000 1.802 1.347 627.8 214.5 . _------- - ... ,_-.---_ . 
375.1 0.643 1.995 6.759 5.361 0.000 1.837 1.367 610.8 186.9 -_._,---- .. 
390.1 0.668 2.017 6.668 5.485 0.000 1.867 1.381 593.9 211.3 -_.-.--.-.. - _._---
405.1 0.694 2.049 6.577 5.605 0.000 1.905 1.389 581.2 172.2 .. _--_.- .--~.--------- - .. _----_. __ .. 
420.1 0.720 2.061 6.471 5.722 0.000 1.935 1.410 563.8 149.4 -----_._., 
435.1 0.746 2.087 6.387 5.835 0.000 1.971 1.419 551.4 171.6 .... ---_._-_._- .. _._-

--.---~---- -.-
450.1 0.771 2.105 6.313 5.928 0.000 2.001 1.429 537.6 131.6 ... - .. - _ ..... _--_. __ .. --"-"" 
465.1 0.797 2.121 6.226 6.031 0.000 2.034 1.442 524_3 121.6 _ .. -------_ ... ----_._---
480.1 0.823 2.136 6.143 6.134 . 0.000 2.067 1.455 511.6 133.3 ---.. --- ......... ,. __ .. _- -----._-
495.1 0.848 2.155 6.048 6.239 0.000 2.107 1.469 500.6 115.0 --_. --~------. --"._.---.-
510.1 0.874 2.166 5.987 6.313 0.000 2.134 1.478 488.3 145.1 .- ~-------. 

525.1 0.900 2.193 5.906 6.418 0.000 2.181 1.485 480.3 153.3 - ------_. . --- - ._----_._--
540.1 0.926 2.205 5.857 6.481 0.000 2.208 1.491 469.7 101;0 _. ..... 
555.1 0.951 2.219 5.790 6.560 0.000 2.242 1.500 459.8 95.8 -----_. ---. -~-------

757.4a (12/06/04) B-2304_UD11d.RT, ShrData1 7/17/2008 4of9 
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STAGE 1 

Elapsed jAxial Stralr Excess Volume Obliquity 
Time s. q p' PWP.llU Change cr'1/cr'3 Af Es ET 
(min) (%) (ksf) (kst) (ksf) (em3

) - - (ksf) (kst) 

570.1 0.977 2.230 5.735 6.633 0.000 2.273 1.507 450.0 90.8 -.. ~ .. _-_. '------' 
585.1 1.003 2.242 5.658 6.716 0.000 2.313 1.519 440.9 76.4 _ ............... __ . .-.. ~~- -----
600.1 1.028 2.250 5.616 6.772 0.000 2.336 1.525 431.3 64.8 

' .. -- --_. 
660.1 1.131 2.286 5.413 7.013 0.000 2.462 1.554 398.5 70.2 _. -- __ , ---... 
720.1 1.234 2.322 5.233 7.225 0.000 2.595 1.577 371.1 49.6 !------........ - ---_. ... .. _ .. -
780.1 1.337 2.337 5.069 7.399 0.000 2.711 1.605 344.9 32.1 __ -0. .._-----
840.1 1.440 2.355 4.934 7.555 0.000 2.826 1.626 322.7 24.8 

-'" -------
900.1 1.543 2.362 4.811 7.692 0.000 2.929 1.646 302.2 9.4 -_. --_."--
960.1 1.645 2.364 4.694 7.810 0.000 3.030 1.672 283.5 2.3 --

1020.1 1.748 2.365 4.617 7.883 0.000 3.100 1.689 266.9 1.0 
1080.1 1.851 2.366 4.511 7.989 0.000 3.205 1.711 252.2 -8.8 -- -----
1140.1 1.954 2.356 4.390 8.110 0.000 3.317 1.742 237.9 -25.1 --._. __ . -------
1200.1 2.057 2.340 4.312 8.170 0.000 3.373 1.768 224.4 -33.9 .. - .. --
1260.1 2.160 2.321 4.253 8.206 0.000 3.402 1.791 212.0 -40.9 .. _.- -- - . ---
1320.1 2.263 2.298 4.175 8.256 0.000 3.448 1.821 200.3 -44.6 

-'--' -_._--
1380.1 r-----.. w 

2.365 2.275 4.134 8.272 0.000 3.448, 1.844 189.7 -46.9 
1440.1 2.468 2.249 4.059 8.329 0.000 3.486 1.876 179.7 -45.5 -- ....... _----
1500.1 2.571 2.228 3.955 8.398 0.000 3.582 1.913 170.9 -51.7 --........ -- - -._._--._-
1560.1 2.674 2.196 3.923· 8.404 0.000 3.543 1.942 161.9 -55.5 -_0-.... __ ... -----
1620.1 2.777 2.171 3.869 8.451 0.000 3.558 1.971 154.1 -49.0 -- -- ~"-- ---.- ._. -
1680.1 2.880 2.146 3.792 8.486 0.000 3.606 2.007 146.8 -45_6 --_ ... -- --'-'--'---' 
1740.1 2.982 2.124 3.741 8.511 0.000 3.628 2.035 140.3 -53.8 ........ . _- -.- .... -~.- . _ .. _._---
1800.1 3.085 2.091 3.710 8.530 0.000 3.582 2.067 133.5 -53.6 -_ .. - .-
~!.- 3.188 2.069/ 3.664 8.547 0.000 3.595 2.095 127.8 -44.1 --

1920.1 3.291 2.045 3.63B 8.546 0.000 3.568 2.121 122.4 -43.4 ... 
1980.1 3.394 2.024 3.620 8.536 0.000 3.537 2.142 117.4 -40.6 - .... -.- .- -
2040.1 3.497 2.003 3.614 8.520 0.000 .3.487 2.161 112.8 -42.1 _.'- . .. 
2100.1 3.599 1.981 3.614 8.505 0.000 3.427 2.180 108.3 -41.3 

2160.1 3.702 1.961 3.609 8.492 0.000 3.380 2.199 104.2 -37.3 .. 
2220.1 3.805 1.943 3.626 8.450 0.000 3.308 2.210 10004 -33.0 -----
2280.1 3.908 1.927 3.635 8.429 0.000 3.257 2.222 97.0 -35.3 ... .. 

2340.1 4.011 1.906 3.621 8.434 0.000 3.224 2.245 93.5 -43.7 -- "-'-- -------
2400.1 4.114 1.882 3.583 8.430 0.000 3.214 2.278 90.0 -46.6 ___ e. .- --
2460.1 4.216 1.858 3.580 8.390 0.000 3.159 2.302 86.7 -45.9 ..... ~~ --- - -----
2520.1 4.319 1.835 3.603 8.370 0.000 3.076 2.319 83.5 -43.4 . --"-'-._ .. --_. 
2580.1 4.422 1.814 3.590 8.358 0.000 3.042 2.344 80.6 -36.8 ---_ ...... _-... -- . ...... __ 0. -
2640.1 4.525 1.797 3.583 8.346 0.000 3.013 2.364 78.0 -33.0 -.... _- . --.... -._- .. -

..E29.:!... .. 4.628 1.780 3.607 8.312 0.000 2.948 2.375 75.6 -32.8 .... -._-
2760.1 4.731 1.763 3.600 8.298 . 0.000 2.920 2.395 73.2 -28.9 ...... _-- -_ ...... _-- - ----_. 
2820.1 4.833 1.750 3.587 8.304 0.000 2.906 2.414 71.1 -22.1 --- .~.--.- .. - -'--'-' 
2880.1 4.936 1.741 3.532 8.335 0.000 2.943 2.440 69.2 -16.8 --'--.. " __ e_ - -....... 
2940.1 5.039 1.733 3.480 8.378 0.000 2.984 2.465 67.5 -25.8 ... ', ---......-. . -----~ .. --
3000.1 5.142 1.714 3.474 8.373 0.000 2.948 2.488 65.4 -29.3 ----- .. 

757.4a (12106104) B-2304_UD11d-RT, ShrData1 7/17/2008 5 of 9 
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STAGE 1 

Elapsed jAxial Sirail Excess Volume Obliquity 
Time E. q p' PWP, AU Change cr'1/cr'3 Af Es ET 
(min) (%) (ksf) (ksf) (ksf) (cm3

) - - (ksf) (ksf) 

3150.1 5.399 1.686 3.387 8.425 0.000 2.981 2.549 61.3 -24.8 
r---'--- -- -- _.W~ __ ._ 

3300.1 5.656 1.650 3.372 8.417 0.000 2.918 2.598 57.2 -25.0 
"" -' 

3450.1 5.913 1.621 3.263 8.497 0.000 2.975 2.671 53.8 -24.3 .---. --
3600.1 6.170 1.588 3.204 8.524 0.000 2.966 2.736 50.4 -23.7 ._, "-' . --.~, .. ---.-
3750.1 6.427 1.560 3.173 8.525 0.000. 2.935 2.787 47.6 ·20.7 

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

3900.1 6.685 1.535 3.132 8.542 0.000 2.921 2.839 45.0 -19.4 r------.. - .. -
4050.1 6.942 1.510 3.088 8.554 0.000 2.915 2.893 42.6 -18.4 -- ._--
4200.1 7.199 1.487 3.157 8.453 0.000 2.782 2.907 40.4 -15.1 
4350.1 7.456 1.472 3.137 8.476 0.000 2.768 2.940 38.6 -15.3 .... -' -
4500.1 7.713 1.448 3.124 8.460 0.000 2.728 2_985 36.7 -1,7.9 --.- --
4650.1 7.970 1.426 3.131 8.429 0.000 2.672 3.023 35.0 -16.7 --_. . --
4800.1 8.227 1.405 3.134 8.406 0.000 2.625 3.059 33.4 -15.5 .. _-- ." . ---
4950.1 8.484 1.386 3.125 8.397 0.000 2.594 3.099 31.9 -15.7 -.. - --"~"---'-----

5100.1 8.741 1.365 3.091 8.418 0.000 2.581 3.153 30.5 -15.8 
, .. _--.-.._- ---_._---

5250.1 8.998 1.345 3.061 8.418 0.000 2.568 3.204 29.2 -14.3 ------_. -... _- --
5400.1 9.256 1.328 3.041 8.419 0.000 2.550 3.247 28.0 ~~ ----
~~L 9.513 1.311 3.036 8.417 0.000 2.519 3.287 26.9 -12.1 -

5700.1 9.770 1.297 2.998 8.438 0.000 2.525 3.332 25.9 -10.6 

5850.1 10.027 1.283 2.955 8.462 0.000 2.536 3.380 25.0 -10.6 ---
.6000.1 10.284 1.270 2.928 8,480 0.000 2.532 3.422 24.1 -13.1 ------- .. _- .. - --.~-=-:..:-

6150.1 10.541 1.250 2.942 8.451 0.000 2.477 3.465 23.1 -13.5 

6300.1 10.798 1.235 2.897 8.472 0.000 2.486 3.519 22.3 -10.1 ---
~45~:~._._ 11.055 1.224 2.884 8.475 0.000 2.474 3.553 21.6 -8.8 . -- -- --.. ---

6600.2 11.312 1.212 2.868 8.476 0.000 2.465 3.589 20.9 -8.3 ".-' -- ...... .-... --.-_. ---
6750.2 11.569 1.202 2.843 8.495 0.000 2.466 3.626 20.2 -9.0 .. _------ . _.-.. --.--... _- ---
6900.2 11.826 1.189 2.821 8.504 0.000 2.458 3.671 19.6 -8.9 r---._-.... - ---~ ------- . --.--...... ----
7050.2 12.084 1.180 2.790 8.527 0.000 2.465 3.712 19.0 -8.6 _._-_ ... 
7200.2 12.341 1.167 2.757 8.555 0.000 2.469 3.762 18.4 -8.4 --'-'-_._ .. --.-.. -- ----
7350.2 12.598 1.158 2.755 8.541 0.000 2.450 3.789 17.9 -8.0 

7500.2 12.855 1.147 2.737 8.548 0.000 2.442 3_831 17.3 -7.1 ---.-----_ .. 
7650.2 13.112 1.140 2.706 8.571 0.000 2.455 3.865 16.9 -8.6 --.---- .. _----- _. -
7800.2 13.369 1.124 2.662 8.596 0.000 2.462 3.932 16.3 -8.0 - .. _-_. ---
7950.2 13.626 1.119 2.638 8.621 0.000 2.475 3.960 16.0 -5.9 ---
8100.2 13.883 1.109 2.616 8.630 0.000' 2.472 4.002 15.5 -6.7 .... _._ .. ----
8250.2 14.140 1.102 2.604 8.637 0.000 2.468 4.031 15.1 -6.7 ------
8400.2 14.397 1.092 2.560 8.668 0.000 2.488 4.086 14.7 -6.1 .-- .--.-......_ .. 
8550.2 14.655 1.086 2.556 8.674 0.000 2.478 4.107 14.4 ·4.4 ---_ ..... __ .... .._-_. 
8700.2 14.912 1.081 2.505 8.712 0.000 2.517 4.151 14.1 -5.8 -.. -......... ---- ... _-_._-----
8850.2 15.169 1.071 2.476 8.731 0.000 2.525 4.197 13.7 -5.3 ... -_.0_'''''_'._'- ._ ... _- ----.-
9000.2 15.426 1.067 2.459 8.767 0.000 2.533 4.221 13.4 -27.1 ,_·_.w,· __ • __ ._, 

~~'-
_ .. --_.-.- . __ .- " .. ". 

9003.4 15.431 1.066 2.461 8.750 0.000 2.528 4.225 13.4 -50.8 _. --.-, .. _. -_., .... -." "--"-' , ........ ----
_ .. -."---"-"- ._- .. '--- .-...... --

757.4a (12/06/04) B-2304_UD11d-RT, ShrData1 7/17/2008 6of9 
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Effective Average Stress, p' = (cr'1+cr'3)/2 (ksf) 

UNDRAINED TRIAXIAL COMPRESSION TEST 
Isotropically Consolidated 

Sample: UD11 D - Depth: 111.0-113.0 ft 
Boring B-2304UD 

1.6 

Reviewed By: .i1J1J!2.. 
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UNDRAINED TRIAXIAL COMPRESSION TEST 
Isotropically Consolidated 

Sample: UD11D -Depth: 111.0-113.0 ft 
Borint;j B-2304UD 
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Total Normal Stress (ksf) 

UNDRAINED TRIAXIAL COMPRESSION TEST 
Isotropically Consolidated- Mohrls Circles 
Sample: UD11D -Depth: 111.0-113.0 ft 

Boring B-2304UD 

16 
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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.: TRX-6 File Name:2304UD UD1 

Task No.: NA Test Stress(es), cr'c or cr'v,c = 10.80 NA NA & NA ksf 
Project Name: Exelon (Victoria) k (cr'h,c 1 cr'v,c) = 1.00 Induced OCR = 1. 00 Kua (crd,ua/2cr'v,c) = NA 

Assig. Remarks: Specific Gravity: 2 710 0Meas.; DAssumed 

~Tube U Field Extruded [Liner Remolded Tamping Wconstant Effort: BlowslTamps per Layer = 
Boring No.: B-2304UD Reconstituted - Impact/Rammer Rammer Wgt.(lbf)= No. Layers = 

Sample No.: UD13 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) = -
Dundercompaction: Uni (%) = Depth (ft): 121.0-123.0 Specimen No.: c - Kneading Dia. (in.) = 

ISpec. Selection by X-ray; nGeomarine Sample 
--

Ref. Effort = % Compo = ± Opt. = 

Type X Isotropic Ko stress path X Used automated system: Drained Axial Strain Rate, Sa, rate (%/h) = NA - -
Consolidation: Anistropic 450 stress path Remarks: 

Loading X Static X Undrained X Compo X Strain Ustress X Constant Cell Pressure W Cyclic (Hz) StressUStrain r-- - - - t-- -
Rate:nO.1; Conditions: Post Cyclic Drained Ext. Stress Path Variable Cell Pressure 1; Other: 

Water Initial- Trimming Location Final, Wat SOIL MASSES: Initial Final 
Content (WC); Top(Wd Bottom (Wo.2) Sides (Wd (see below) Moist + Tare (etc.)(g 484.65 490.47 

Container No 990 5018 2033A 4145 Tare (etc.) (g 0.00 0.00 
Mass Moist Soil + ConI. (g) 81.49 81.39 81.38 133.74 Mass Moist Spec., fl.l!n (g) 484.65 490.47 

Mass Dry Soil + Container (g) 72.88 72.72 72.61 116.18 Excess Dry Soil (soil not included in final mass measurement) 
Mass Container (g) 32.30 31.32 30.66 29.98 Container No 

Water Content, Wo,n (%) 21.22 20.94 20.91 20.37 Mass Dry Soil + Cont. (g 
Avg. Initial WC, Wo.avg (% 21.02 Final (Wat); X Slice ;1 Whole Spec. Mass Container (g 

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

Specimen Dimensions, (mm) Estimated Initial Unit Weight 
Height Dia., X indicates with membrane Total, Yt,o (lb/ft3) = 133.13 Dry, Y d,c (lb/ft3)= 110.00 

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

GB 100.000 92.000 1T 50.10 53.50 JFO Membrane (mm): Top Bottom 

1 15.33 4.23 2M 50.10 51.60 Wedge Number: Thickness: 0.70 0.58 

2 15.35 5.26 38 50.10 52.00 ........................... Failure = 1 ISingle; I X Double 0.69 0.57 

3 15.27 5.30 1'T 60.10 l= dmax Circumference (Crm,o 149.0 150.0 

4 15.23 5.15 2'M 60.80 l= dmin 
i Total Thickness Dia.(Crm,oht) 

5 15.25 5.20 3'8 1= 6d Average: 0.32 47.59 

Avg. 115.29 97.03 Avg. 50.10 55.60 xxxxx Filter Paper: Top + Bottom:t:~~res ; ~NO __ 
Measuring Devices: Ao = 1t D2/400 (cm2) 19.71 Filter Strips X Yes; No Number = 8 

Vo (cm3) 227.27 PIT,pe§D;' Type of Filter StriPsf;1vertical: Y4 in. & Whatman #54 
Calipers: HI.; Dia Aa1b,m=1t (D*.I)2 1400 (cm2 24.43 X Sprial: Y4 in. & Whatman #1 

Dial comparator@HI.; Dia A.tw,m=(dmin-2b.d)dmax1t/400 (cm2
) NA Apparatus: Mass Top Cap, Mtc = 53.4 g, 0.12 Ibf 

Remarks: ID# PI-002 D* .t=(DT+2DM+DB)/4 (mm) 55.77 Mass Displ. System, Mds (cap, dial, piston, etc.) = NA g, NA Ibf 

~Photo Taken. Failure Mode: NA - Not Applicable Top Cap Attached: - PiFf Di~in.) hi Load Cell: 
Failure Sketch ~BUI9' GB - Gage Block n'yeS; rxlNO; X Vl· %. External rxllnternal 2. 4, r-------------C = I X Wedge Other Remarks: Top Cap - Rotation Fixed, <1°; X Limited, <5°; Unlimited, >5° a I 
I 
I 

20% I Parabolic LL=62 PL=18 PI=44 With: Frictionless End Caps; Lat. Movement Top Cap 
I 
I 

Internal LVDT Jacket I Wedge/Bulge Ht.= I 

NA (mm) Final Visual Classification: Mottled Pale Yellow and Yellow Fat CLAY (CH) 

planes 
Trimmed 1 Reconstituted By:_~A.;..;.W~_ Set Up BY:_--...:..T.:...-P __ Taken Down By:_-..:...A..:.;W-=--_ 

: Date: 3/24/2008 Date: 3/24/2008 Date: 4/14/2008 
! Prelim. Calc. By: TP Final Calc. By: TP Reviewed By: JV/~ 

Dse~-~~-:e-d~~~iied sketch on attached sheet. Remarks: ______________________ ---::~:__;_:;_r...._=__ 
B-2304_ UD13c, SetupTD 5/13/2008 

I(A W ,'13/OS 
FUGRO CONSULTANTS, INC. 
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations & Summary(1) 
Project Number: 0411-08-1686 Cell No.: TRX-6 File Name: 2304UD UD13c 

Task Number: NA Specific Gravity: 2.710 ~Measured; ~Assumed 
Boring No.: B-2304UD Sample No.: UD13 Specimen No.: c Depth (ft): 121.0-123.0 

Type Test: CIU Triaxial specimen:~"Undisturbedl; DReconstituted; D 
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, Wo.1 Botttom, W o,2 Sides, Wo,3 Avg., Wo,avo Selct., Wo,s Back CaL, WO,bC __ I~iti~~ ~elec~e~_IJVS:' \,o\I..o~o,I02 21.02 ._._------_._.-

~ 
21.22 20.94 20.91 21.02 21.02 18.94 Initial ~_rv1d,p 400.47 ---_ ...... - _._._------- ~------ -.----_. ------- ---- . -_._ ....... __ .. _ .. _-_ ... _. _'0._"'_.- --- -_._. --_ ....... ......... - ---_._---_._.- -"---- _._._._ .. _--- ..... _---

So 106.9 106.2 106.1 106.4 106.4 100.9 __ J='i~al,rv1d,at 407.46 .. _-_ .. _. __ ._._- .. _ .. _ . --- .- ----_._-_._._-
Measured final mass of moist soil, Mt,at (g) 490.47 Selected, Md 407.46 

Final mass of moist soil corrected for excess dry soil, Mtat.e (g) 490.47 

Consolidation Data Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 
Changes in Height (mm) and At Initial During 1 st Consol. Column 2 or 3 Column 4 to Column 5 to 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 Stage Stage 

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

__________ c:;han~E)~~~jQ~t'_~!1c!~ 0.66 0.98 1.43 NA NA NA _._-- --_._- -_._----- --
Sum of changes in (+ out) 0.18 15.49 NA NA NA 

-----_._------- --
burette readings, bob"n (- in) -9.31 NA 16.03 NA NA NA (2) 
--- . - ._---- --------- .. _----_ .. _--_ ... _----- ----_ .. _-- ---- ... - ---_._-- -----~--

Theoreti_c:~ll~ Vet.n = (3Yoxbol!.E1'(Ho) 3.91 5.78 8.44 NA NA NA ----_ ... _ .. -._- ----~--- ~.-.---~~~---------------
Vol. Factor, Fv = bob"n' t1Vt,n 1.84 NA NA NA 

-_. -- _.- - -- -- ---_._. --_._ .. --- -----_._-- ._. --------_. __ .. -- - --- ---------- -_.---------- -
Corrected t1 Vet,n = Fv x t1 Vt,n NA 0.00 NA NA NA (3) 

--- . --' ----_ .. _._-----_ .. _. __ ._. __ .. _. -_._-- ._-----_._--- -------------~. -------~----

Selected t1 V e,n 0.18 -9.31 4.49 NA NA NA 

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

_ ~~~~rE)~u..rE3'_ (),2'~ _(£si) 164.84 NA NA NA Number of 
--_ ..... _. _ .. _---_ ... _-_ .. - ... _---- .. _-. --- .. __ .- .... _- ........ _._--_. _n._ ". ____ . _._ . __ .. - - _. - ._ .. - -_._.- _.----- -----

Back Pressure, Ub,n (psi) 89.97 NA NA NA Test Stages = 1 
_._---- _. __ ._._------------- . .. _- ._. --_ ... ---------- --_._._._--_. __ ._. -_ . . __ .. ._ .. _ .. _ ... - .. - -- - - - .. - - - --- -------- - ----

Axial Force Reading, P"n (Ibf) 2.00 NA NA NA tso = 200 min 

Eff. Con sol. Stress (cr'e or cr'v,e) (4), (ksf) 10.83 NA NA NA 

te, ON or inlX days I hrs 12.00 NA NA NA 

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

By Selec!e_d y()I.u~E3~ _I By Saturati()!1 ==_ ~ OO~o By Change in Mass (5) For Diff. in Meas. Vol. (Va-Vat), For Selected t1 Ve, required 
boVe =1 -4.64 t1Ve =i -6.52 t1Ve =[--3.47- & corr. for t1H td t1Ve=[- Gs for Se = 100 %{ 2.744 

At Final Test Stress/Stage - Consolidation Conclusions 
t1Hc,f (mm) = 3.07 t1Ve,f (cm3

) : ---~~:~1-1 Back Cal. G s for S=1 00% = 2.744 Normalized I Ht. Ch. (%) == 0.73 
-

---I eve,! (%) 
-------- i-----------------------

eae,e (%) = 2.66 Diff. in: I Vol. Ch. (%) = 
Summary of Specimen Physical Properties 

Specific Gravity: Water Unit Weight Void Volumetric Skempton 
G = s 2. 71 0 Measured Height Volume Area Content Total Dry Saturation Ratio Water Porosity B para-

Condition: (mm) (cm3
) (cm2

) (%) (pcf) (pef) (%) e Content n meter %(6) 

Initial: 115.29 227.27 19.71 18.94 133.13 111.92 100.9 0.509 0.3402 0.337 94.0 

After to 1 st (J'e 112.22 231.91 20.67 20.37 132.03 109.68 102.3 0.540 0.3586 0.351 ._ ... _ .. _--._--
----.--~--- --_.- . . -- -- --- --- ... _ ... ._-- . -- .. _--- - -._ .. -- .- --.---_ .. -------_. __ ... -_.- --_._-- ----- ----.--- .. _ ..... _--_ ... _.-

Consol.: to 2nd (J'e 
-- - --- --- _._- --- - .- . - -- _ .. _- ... .... _. --- ---- -- _. - .- -----_.- --_ .. -- ... _ ... __ . __ . . -. -_ . .. - --_ .. -

to 3rd (J'e 
_ .. - . -.-. -.--- -- .. _._-------- - -- -- . -- - -~ .. -.-.----. . _-------_ .. 

to 4th cr'e 

Notes: (1) If the consol. stress in the 1 sl consol. increment & 1 sl 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. 
(6) Initial value is after back pressuring 
NA - Not Applicable ON - Over Night WC - Water Content 

Calculated By: TP Reviewed By: ..w' 
B-2304_UD13c.xls, CalSum1 5/13/2008 FUGRO CONSULTANTS, INC. 
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations Summary(2) 

Pro ject Number:_----=o:....;4~1...:..1-...;;0..:.8....:-1...;;6..:..86;:,...__ Test Type: __ ----=C:..;,IU.=:.....;T..;.;ri..:..ax;;.;i;:;al:...-__ App. No.: TRX-6 File Name:2304UD UD1: 
Project Name' Exelon (Victoria) Task No . NA Test No . 0 Test Series for' 0 .. .. 

~Tube UField Extruded [JILiner I Remolded Tamping Wconstant Effort: BlowslTamps per Layer = 
Boring No.: B-2304UD Reconstituted Impact/Rammer Rammer W9t.(lbf)~ No. Layers = -

Sample No.: UD13 Compostite No.: Pluviated: Tamper Force (Ibf) Drop (in.) = 
I-

Wundercompaction: Unl (%) = ___ Dia. (in.) = Depth (ft): 121.0-123.0 Specimen No.: c 
I-

Kneading 
ISpec. Selection by X-ray; nGeomarine Sample Ref. Effort = % Compo = ± Opt. = 

Type ~.lsotroPic H.Ko stress path X Used automated system Drained Axial Strain Rate, sa.rate (%/hr.)= NA 
Consolidation Anistropic 45° stress path Remarks: 

Loading ps- Static ~ Undrained ~ Compo ~ ~train U Stress ~:onstant Cell pressure ~a Cyclic (Hz) HStress UStrain 
Conditions Post Cyclic Drained Ext. Stress Path Variable Cell pressure Rate:1l0.1; 1; Other: 

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

Condition: (mm) (em3) (em2) (%) (pef) (pet) (%) e meter %(1) Unit tor Stresses: (ksf) 
Initial: 115.29 227.27 19.71 18.94 133.13 111.92 100.87 0.51 94.0 

After to 1 st cr'c 112.22 231.91 20.67 20.37 132.03 109.68 102.29 0.54 

Consol.: to 2nd cr'c 

to 3rd cr'c 

to 4th de 

Consolidation Stress Summary and Loading Summary Membrane Correction 

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

Axial Strain during Consol., ~.c : % 2.659 NA NA NA Modulus: 150.0 psi 

Vol. Strain during Consol., 9.c : % -2.042 NA NA NA Diameter: 47.59 mm 
Effective Vertical Stress, O"v (ksf) 10.826 NA NA NA Thickness: 0.32 mm 

Effective Horizontal Stress, q;': (kst) 10.796 NA NA NA Area Correction 

Consol. Stress Ratio, k (cr'h 1 q;) : - 0.997 Type: Bulge 

Induced OCR: - 1.00 NA NA NA Stage Area Corr. Const.: Final Area (cm2): 

Eft. Average Stress, (0;: + 0"h)/2 : (ksf) 21.622 1 st 1.351 24.43 

Eft. Mean Stress, (0;: + 2'0"h)/3 : (ksf) 10.806 2nd 

Undr. Ambient Shear Stress, ~a: (ksf) NA NA NA NA 3rd 
Undr. Ambient Shear Strain, s •. u. % NA NA NA NA 4th 

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. Filter Paper Correction 
(1) Initial B is after saturation Type: None Type Strips: Sprial #1 

NA - Not Applicable Strips: 8 
Force: 0.000 Ibf/strip 

Final Visual Description and Remarks: Mottled Pale Yellow and Yellow Fat CLAY (CH) 

Loading Summary 
E. q p' ~U cr1 ' cr3' 

Stage Stress Status 
(%) (ksf) (ksf) (ksf) (ksf) (ksf) 

1 st Max Shear Stress 4.65 4.118 10.813 4.101 14.931 6.694 

Max Obliquity 4.01 4.106 10.777 4.115 14.883 6.672 

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 

B-23 04_ U D13c, CalSum2 5/13/2008 FUGRO CONSULTANTS, INC. 
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Project: 0411-08-1686 

Test Type: _....:C:..:.I.::.U....:T.:.,:ri=ax.;,:;ia::.:,l_ 

Elapsed Axial Strair 
Time Ea q 

(min) (%) (ksf) 
0.0 0.000 0.015 

30.0 0.053 0.057 
60.0 0.107 0.114 
90.0 0.160 0.179 
120.0 0.214 0.245 
149.4 0.266 0.335 
159.5 0.293 0.378 
179.5 0.346 0.471 
199.5 0.400 0.567 
219.5 0.453 0.665 
239.5 0.507 0.801 
259.5 0.561 1.045 
279.5 0.614 1.344 
299.5 0.668 1.614 
319.5 0.721 1.885 
339.6 0.775 2.134 
359.6 0.828 2.326 
379.6 0.882 2.501 
399.6 0.935 2.674 
419.6 0.989 2.864 ----. 
439.6 1.042 3.000 
459.6 1.096 3.125 
509.6 1.230 3.432 
589.6 1.444 3.753 ----
669.6 1.658 3.943 
749.6 1.872 4.037 
829.6 2.086 4.086 
909.7 2.300 4.091 
989.7 2.514 4.091 
1069.7 2.728 4.073 
1149.7 2.942 4.088 
1229.7 3.156 4.088 
1309.7 3.370 4.096 
1389.7 3.584 4.095 
1469.7 3.798 4.104 
1549.7 4.012 4.106 
1629.7 4.226 4.106 
1709.7 4.440 4.102 

STAGE 1 

Boring No.: B-2304UD 

Sample No.: _--=-UD~1.;..::3~_ 
Specimen No.: c 

Excess Volume 
p' PWP, LlU Change 

(ksf) (ksf) (cm3
) 

10.811 0.000 0.000 
10.772 0.073 0.000 
10.741 0.162 0.000 
10.728 0.255 0.000 
10.710 0.319 0.000 
10.712 0.409 0.000 
10.737 0.433 0.000 
10.749 0.513 0.000 
10.759 0.592 0.000 
10.770 0.681 0.000 
10.832 0.769 0.000 
10.921 0.911 0.000 
11.084 1.052 0.000 
11.177 1.223 0.000 
11.277 1.397 0.000 
11.366 1.556 0.000 
11.394 1.728 0.000 
11.388 1.895 0.000 
11.403 2.064 0.000 
11.429 2.230 0.000 
11.404 2.386 0.000 
11.376 2.535 0.000 
11.349 2.874 0.000 
11.284 3.251 0.000 
11.240 3.494 0.000 
11.157 3.673 0.000 
11.064 3.817 0.000 
10.969 3.904 0.000 
10.940 3.939 0.000 
10.872 3.999 0.000 
10.871 4.005 0.000 
10.856 4.019 0.000 
10.826 4.040 0.000 
10.800 4.083 0.000 
10.807 4.088 0.000 
10.777 4.115 0.000 
10.797 4.106 0.000 
10.785 4.105 0.000 

Obliquity 
cr'1 /cr'3 

-
1.003 
1.011 
1.021 
1.034 

1.047 
1.064 
1.073 
1.092 
1.111 
1.132 
1.160 
1.212 
1.276 
1.337 
1.401 
1.462 
1.513 
1.563 
1.613 
1.669 
1.714 
1.757 
1.867 

1.997 
2.081 
2.134 
2.171 
2.189 
2.195 
2.198 
2.205 
2.208 
2.217 
2.221 
2.224 
2.231 
2.227 
2.228 

B-2304_UD13c, ShrData1 5/13/2008 

Depth (ft.): 121.0-123.0 
Stage No.: 1 

AI Es ET 
- (ksf) (ksf) 

0.000 - -

0.971 156.3 229.4 
0.857 184.2 167.3 
0.754 204.3 269.1 
0.720 214.5 327.6 
0.655 240.0 -30637.3 
0.602 248.0 397.4 
0.569 263.3 290.5 
0.547 275.8 406.5 
0.531 286.6 384.0 
0.487 310.1 659.0 
0.446 367.3 1122.2 

0.398 432.9 1065.0 

0.385 478.9 1039.0 

0.375 518.5 939.2 
0.369 547.0 788.2 

0.374 557.9 734.7 
0.384 563.8 656.8 

0.389 568.5 654.2 

0.392 576.3 684.7 

0.401 572.8 418.9 

0.409 567.6 466.0 
0.421 555.7 392.8 

0.437 517.9 220.3 

0.445 473.9 136.5 

0.457 429.8 67.2 
0.469 390.3 30.0 

0.481 354.4 -7.2 

0.484 324.3 1.3 

0.492 297.5 -7.4 

0.493 276.9 4.3 

0.495 258.1 -7.1 

0.498 242.2 6.9 

0.501 227.7 5.4 
0.500 215.3 -3.1 
0.504 203.9 15.4 
0.502 193.6 -9.3 
0.503 184.1 4.9 

4 of 8 
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STAGE 1 

Elapsed fL\xial Strair Excess Volume Obliquity 
Time ea q p' PWP,t.U Change cr'1 /cr'3 Af Es ET 
(min) (%) (ksf) (ksf) (ksf) (cm3

) - - (ksf) (ksf) 
1789.7 4.654 4.118 10.813 4.101 0.000 2.230 0.500 176.3 -5.9 
1869.7 4.868 4.084 10.768 4.102 0.000 2.222 0.505 167.2 -0.6 
1949.7 5.082 4.077 10.763 4.112 0.000 2.220 0.506 159.9 -13.6 
2029.7 5.296 4.050 10.680 4.153 0.000 2.222 0.516 152.4 -56.3 
2169.7 5.671 4.019 10.663 4.148 0.000 2.210 0.519 141.2 -5.3 
2369.7 6.206 3.972 10.616 4.146 0.000 2.196 0.525 127.5 -29.0 
2569.7 6.741 3.899 10.553 4.119 0.000 2.172 0.533 115.2 -12.1 
2769.7 7.276 3.875 10.598 4.069 0.000 2.153 0.528 106.1 -18.0 
2969.7 7.811 3.817 10.510 4.096 0.000 2.141 0.540 97.3 -26.5 
3169.7 8.346 3.750 10.485 4.060 0.000 2.114 0.544 89.5 -28.0 
3369.7 8.881 3.694 10.484 4.000 0.000 2.088 0.544 82.8 -19.1 
3569.7 9.416 3.622 10.425 3.997 0.000 2.065 0.554 76.6 -30.8 
3769.7 9.951 3.574 10.408 3.960 0.000 2.046 0.557 71.5 -9.7 
3969.7 10.486 3.517 10.386 3.938 0.000 2.024 0.561 66.8 -16.3 
4169.7 11.021 3.470 10.426 3.841 0.000 1.998 0.556 62.7 -24.5 
4369.7 11.556 3.381 10.304 3.859 0.000 1.977 0.575 58.2 -18.3 
4569.7 12.091 3.363 10.380 3.776 0.000 1.958 0.564 55.4 -25.8 
4769.7 12.626 3.273 10.190 3.891 0.000 1.946 0.595 51.6 -37.9 
4969.8 13.161 3.213 10.194 3.821 0.000 1.921 0.596 48.6 -8.0 -
5169.8 13.696 3.138 10.172 3.756 0.000 1.892 0.602 45.6 -20.3 
5369.8 14.231 3.107 10.156 3.749 0.000 1.882 0.606 43.5 -21.0 
5569.8 14.766 3.054 10.148 3.695 0.000 1.861 0.609 41.2 -25.1 
5769.8 15.301 2.999 10.079 3.726 0.000 1.847 0.623 39.0 -16.8 

------. 
---

--------

B-2304_UD13c, ShrData1 5/13/2008 5 of 8 
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Effective Average Stress, p' = (0-'1+0-'3)/2 (ksf) 

UNDRAINED TRIAXIAL COMPRESSION TEST 
Isotropically Consolidated 

Sample: UD13c - Depth: 121.0-123.0 ft 
Boring B-2304UD 
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UNDRAINED TRIAXIAL COMPRESSION TEST 
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Sample: UD13c - Depth: 121.0-123.0 ft 
Boring B-2304UD 
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UNDRAINED TRIAXIAL COMPRESSION TEST 
Isotropically Consolidated- Mohr's Circles 
Sample: UD13c - Depth: 121.0-123.0 ft 

Boring B-2304UD 
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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.: TRX 4 File Name:2319UD UDL 

Task No.: NA Test Stress(es), cr'e or cr'v,e = 2.88 -------- NA NA & NA ksf 
Project Name: Exelon (Victoria) k (cr'h,e 1 cr'v,e) = 1.00 Induced OCR = 1.00 Kua (cr d,ua/2cr 'v,e) = NA -----

Assig Remarks' Specific Gravity' 2 720 0Meas.; OAssumed 

~Tube UField Extruded f-- Liner Remolded Tamping I-Jconstant Effort: BlowslTamps per Layer = ___ -1 
Boring No.: B-2319UD Reconstituted 

'--
_ Impact/Rammer Rammer Wgt.(lbf)= No. Layers = ___ -1 

Sample No.: UD4 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) = = Kneading tJundercompaction: Uni (%) = __ Dia. (in.) =----1 
----

Depth (ft): 25.0-27.0 Specimen No.: c 
ISpec. Selection by X-ray; nGeOmarine Sample Ref. Effort = % Compo = ± Opt. = 

Type X Isotropic Ko stress path X Used automated system: Drained Axial Strain Rate, Sa,rate (%/h) = NA - ,..-
Consolidation: Anistropic 450 stress path Remarks: 

Loading X Static 
f--

X Undrained X Compo X Strain Ustress X Constant Cell Pressure 
- I-- f-- - ~cyclic (Hz) ,..- StressUStrain 

Rate·:nO.1; 1; Other: Conditions: Post Cyclic Drained Ext. Stress Path Variable Cell Pressure 

Water 
Content (WC); 

Container No 

Mass Moist Soil + Cont. (g) 

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

Initial - Trimming Location Final, Wat 
Top (Wo,1) Bottom (Wd Sides (Wd (see below) 

4130 50.37 C31 4243 
93.74 87.88 94.77 77.72 
82.50 78.21 82.94 68.58 
30.02 30.83 29.90 30.66 

SOIL MASSES: Initial Final 
Moist + Tare (etc.)(g 463.32 468.46 

Tare (etc.) (g 0.00 0.00 

Mass Moist Spec., I\!1n (g) 463.32 468.46 
Excess Dry Soil (soil not included in final mass measurement) 

Container No 
Water Content, Wo,n (%) 21.42 20.41 22.30 24.10 Mass Dry Soil + Cont. (g 

Avg. Initial WC, Wo.avg (% 21.38 Final (Wat); X Slice; Whole Spec. Mass Container (g 
See attached data sheet(s) for additional water contents 

Specimen Dimensions, (mm) 
Height Dia., X indicates with membrane 

Initial (Ho) Final (Hat) Initial (Do) Final (Oat) 

100.000 100.000 1 T 51.00 57.70 Fo 

10.80 -3.90 2M 51.00 58.30 Wedge 

10.81 -3.90 38 51.00 53.20 Failure 

10.76 -3.88 1'T 

10.82 -3.97 2'M 
10.83 -3.97 3'8 

Avg. 110.80 96.08 Avg. 51.00 56.40 xxxxx 

Mass Excess Dry Soil, Md .• s (g 0.00 

Estimated Initial Unit Weight 
Total, Ylo (lb/ft3) = 127.78 Dry, Yd,o (lb/ft3)= 105.28 

Membrane I Filter Paper I Apparatus 
Membrane (mm): Top Bottom 

Number: 

= 1 

Thickness: 0.64 0.72 

ISingle; X Double 0.63 0.71 

Circumference (Crm,o 150.0 151.0 

Total Thickness Dia.(Crm,011t) 
Average: 0.34 47.91 

Filter Paper: Top + Bottom: Yes; X No 
~~---~~----r~-----L---~~-~~ - -

Measuring Devices: Ao = 71 D2/400 (cm2) 

calipers:OHt.; Dia Aa1b,m=71 (D*al)2 /400 (cm2 

20.43 
226.35 
25.41 

Pi Tape:~Dia Vo (cm3) 

Dial comparator[8JHt.; Dia A'Iw,m=(dmin-2t>d)dm.x7tf400 (cm2
) NA 

56.88 Remarks: 10# PI-002 

~ Photo Taken. 

e = a 

20%-

Failure Sketch r-------------, I 
I 
I 

D*.,=(Dr+2DM+DB)/4 (mm) 

Failure Mode: 

~
BUlge 

X Wedge. 

Parabolic 
Wedge/Bulge Ht.= 

NA - Not Applicable 
GB - Gage Block 
Other Remarks: 

LL=61 PL=16 PI=45 

Filter ~ips ~ Yes; _ No Number = 8 
Type of Filter Strips Vertical: Y4 in. & Whatman #54 

f--
X Sprial: Y4 in. & Whatman #1 

Apparatus: Mass Top Cap, Mtc = 65.8 g, 0.15 Ibf 
Mass Displ. System, Mds (cap, dial, piston, etc.) = NA g, NA Ibf 

Top Cap Attached: Piston Dia.(in.) 
Xlyes; nNo; iXl%:n%; -'- Load Cell: 

I External r'Xllnternal 
Top Cap - Rotation X Fixed, <1°; Limited,<5°; Unlimited, >5° 

With: Frictionless End Caps; Lat. Movement Top Cap 
r-+-----------~~-r-+~~--------~-2----1 

Internal LVDT Jacket 

NA (mm) Final Visual Classification: Light Yellowish Brown Fat CLAY with Sand (CH) 
I 
I 
I l Trimmed 1 Reconstituted By: __ A_W__ Set Up By: TP Taken Down By: TP 

! Date: 3/21/2008 Date: 3/21/2008 Date: 3/27/2008 
I 

I l Prelim. Calc. By: TP Final Calc. By: TP Reviewed By: 112112 
Osee mor~-d~t;ii;;; sketch on attached sheet. Remarks: 

-----------------------------~K~A~W~h~'J~~~O~8 

B-2319_UD4c, SetupTD 5/13/2008 FUGRO CONSULTANTS, INC. 
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations & Summary(1) 
Project Number: 0411-08-1686 Cell No.: TRX 4 File Name: ·2319UD UD4c 

Task Number: NA Specific Gravity: 2.720 0Measured; ~Assumed 
Boring No.: B-2319UD Sample No.: UD4 Specimen No.: c Depth (ft): 25.0-27.0 

Type Test: CIU Triaxial specimen:0 I Undisturbed"; DReconstituted; D 
Calculations Carr for Salt (dissolved solids)' 0 No or,DYes, with concentration = ppm 

Inital Water Contents (WC), (Wo) over Saturation, (So), in (%): Calculated Mass of Dry Soil (g) 
Top, Wo.1 Botttom, W O•2 Sides, Wo.3 Avg., Wo.avg Selct., W o•s Back Cal., wo.be Initial Selected WC, Wo (%) 21.38 

~~~~0~--~-y~~~:7.1~··~~----~----}~t~:~J~-~·-~------~·~~~~~~~~--~---~~~~~~1~~-~-~-~-----~~J~t~;~·~-~~-·-~~~~~·~~4~_I~~.~_~_:~~~~:~~ ~;:~ 
Measured final mass of moist soil, Mt.at (g) 468.46 Selected, Md 381.71 

Final mass of moist soil corrected for excess dry soil, Mtat.e (g) 468.46 

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 4 to Column 5 to 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 Stage Stage 
Sign Convention: (+) Deformation in compression or Flow out of spec.; (-) Deformation in extension (swell) or Flow into spec. 

~hang.e in ~~ig~t'~~e," _ -OJ~ _______ ~~:6~ ____ ~ _____ ___ 9:.~q ________ ~.A.. _________ ~~ ____ ~ 
Sum of changes in (+ out) 4.90 NA NA NA 

-. ..-~ --.--~-- -_. _ ... __ ._---- ----~. -_._- -.~----
burette readings, ~br,n (- in) -0.06 -10.96 NA 15.39 NA NA NA (2) 

'-he'?~~~c:~~_~\1~,"_~(~'{o.~~~sn/Ho2 _____ ::..0.6_1 ______ ... ~.~_. ________ . _____ . __ .. ~~.9 ___ . _____ f'.!~ .. _____ ~~ ____ N~_ 
Vol. Factor, Fv = ~br,n/ ~Vt,n 1.00 NA NA NA 

Corrected ~Vet,n = Fv x ~Vt,n NA 0.00 NA NA NA (3) 
-.----.--.------.~--- -----_.-----------I-----+----+----+----~ 

Selected ~Ve,n -0,61 -3.68 4.90 NA NA NA 

Summary For Test Stages 
Test Stage: 1 st = 1 2nd = 2 

Cell Pressure,()"~,~(p~i) _ 89.98 NA 
---

Back Pressure, Ub,n (psi) 70.31 NA 
.. --

3rd = 3 4th = 4 

Number of 
Test Stages = 

Axial Force Reading, Pr,n (Ibf) 2.00 NA 

NA 
NA 

NA 

NA 
NA 

NA t50 = 104 min 
Eff. Consol. Stress (cr'e or cr'v,e) (4), (ksf) 2.92 NA NA NA 

t e , ON or inlX days I hrs 2.00 NA NA NA 

At Final Test Stress/Stage - Summary of Calculation of I1Ve (cm~) by Different Procedures 

By selec~ Voll:l~e~J By Saturalti.on...~._1~q_.~~ By Changl~~n_fII1~S~j91 For Diff. in Meas. vOI~:J~"-Q.""'!at1 For Selected ~Ve, ,r~9~i~~~-
~Ve=1 0.61 I ~Ve= -1.14 ~Ve= 5.86 &corr.for~Htd~Ve= Gs forSe=100%:1 2.754 

At Final Test Stress/Stage - Consolidation Conclusions 
~He,f (mm) = _ _ ~.1q ___ _ I~ Ve,dCm3) = ____ Q~1._ ___ Back Cal. Gs for S=100% = ___ ~ 754 _ Normalized 11_~·_C:;J1.J.%) == __ _ g:_?~_ 

= 0.09 I gve,f (%) = 0.27 Diff. in: Vol. Ch. (%) = gae,e (%) 

Specific Gravity: 
Gs = 2.720 Measured 

Condition: 
Height 
(mm) 

Initial: 110.80 226.35 

Summary of Specimen Physical Properties 
Water Unit Weight 

Content Total Dry Saturation 
(%) (pcf) (pcf) (%) 

20.43 21.38 127.78 105.28 95.3 
After to 1st cr'e 110.71 225.74 20.39 22.73 129.55 105.56 -- -,,- ._- _._-- --- - - --

Consol.: to 2nd cr'e _._-- .- .. _----- ---

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

Void 
Ratio 

e 
0.610 
0.606 

..... _-

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

Volumetric 
Water Porosity 

Content n 
0,3612 0.379 
0.3850 0.377 -_. __ ._--- - ---. -- --- -_. 

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

Skempton 
B para-

meter %(6) 

95.0 

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

(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. 
(6) Initial value is after back pressuring 
NA - Not Applicable ON - Over Night WC - Water Content 

Calculated By: TP Reviewed By: f{I. 
B-2319_UD4c.xls, CalSum1 5/13/2008 FUGRO CONSULTANTS, INC. 
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations SummarY(2) 

Project Number: __ 0_4_1...;..1-_0_8-....;1...;,6...;..86",--_ Test Type: __ ---'C;...:.I.:..U...;,T..;.;ri.:.;;ax;.:;.i.:..al---'__ App. No.: TRX 4 File Name:-2319UD UD4 
Project Name' Exelon (Victoria) Task No' NA Test No' 0 Test Series for' 0 .. .. 

~Tube UField Extruded [J~iner IRemolded Tamping WConstant Effort:, BlowslTamps per Layer = 
Boring No.: B-2319UD Reconstituted I mpactlRammer Rammer W9t.(lbf):8== No. Layers = -

Sample No.: UD4 Compostite No.: Pluviated: Tamper Force (Ibf) Drop (in.) = -
tJundercompaction: Unl (%) = ___ Dia. (in.) = Depth (ft): 25.0-27.0 Specimen No.: c - Kneading 

Ilspec. Selection by X-ray; IlGeomarine Sample Ref. Effort = % Compo = ± Opt. = 

Type ~.lsotroPic HKo stress path X Used automated system Drained Axial Strain Rate, Sa.rate (%/hr.)= NA 
Consolidation Anistropic 45° stress path Remarks: 

Loading ~ Static ~ undrained~comp.~Strain UStress~.constant Cell pressure ~aCYCliC (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 = 2.720 Measured Height Volume Area Content Total Dry Saturation Ratio B para-

Condition: (mm) (cm3) (cm2
) (%) (pcf) (pcf) (%) e meter %(1) Unit for Stresses: (ksf) 

Initial: 110.80 226.35 20.43 21.38 127.78 105.28 95.31 0.61 95.0 
After to 1 st cr'e 110.71 225.74 20.39 22.73 129.55 105.56 102.04 0.61 

Consol.: to 2nd cr'e 

to 3rd cr'e 

to 4th cr'e 

Consolidation Stress Summary and Loading Summary Membrane Correction 
Item Unit 1 st Stage 2nd Stage 3rd Stage 4th Stage Type: Bulge 

Axial Strain during Consol., ic : % 0.089 NA NA NA Modulus: 150.0 psi 

Vol. Strain during Consol., ~ c : % 0.269 NA NA NA Diameter: 47.91 mm 
Effective Vertical Stress, cr'. (ksf) 2.924 NA NA NA Thickness: 0.34 mm 

Effective Horizontal Stress, 'Ii': (ksf) 2.883 NA NA NA Area Correction 

Consol. Stress Ratio, k (cr'h 1 cr:) : - 0.986 Type: Bulge 

Induced OCR: - 1.00 NA NA NA Stage Area Corr. Const.: Final Area (cm2): 

Eff. Average Stress, (q! + cr'h)/2 : (ksf) 5.807 1st 1.409 25.41 

Eff. Mean Stress, (q! + 2*cr'h)/3 : (ksf) 2.897 2nd 
Undr. Ambient Shear Stress, ilia: (ksf) NA NA NA NA 3rd 

Undr. Ambient Shear Strain, sa.ua % NA NA NA NA 4th 

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. Filter Paper Correction 
(1) Initial B is after saturation Type: None Type Strips: Sprial #1 

NA - Not Applicable Strips: 8 
Force: 0.000 Ibf/strip 

Final Visual Description and Remarks: Light Yellowish Brown Fat CLAY with Sand (CH) 

Loading Summary 

Stage Stress Status 
ea q p' L\U cr1 ' cr3' 

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

1 st Max Shear Stress 13.84 1.868 4.890 -0.127 6.758 3.022 
Max Obliquity 6.06 1.645 3.960 0.573 5.605 2.315 

2nd Max Shear Stress 

Max Obliquity 

3rd Max Shear Stress 

Max Obliquity 

4th Max Shear Stress 
Max Obliquity 

I I 
Remarks: Stain Rate (%/min) = 3.85E-03 
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STAGE 1 

Project: 0411-08-1686 Boring No.: B-2319UD Depth (ft.): 25.0-27.0 

Test Type: CIU Triaxial Sample No.: UD4 Stage No.: 1 
Specimen No.: c 

Elapsed Axial Strair Excess Volume Obliquity 
Time Ea q p' PWP, ~U Change cr'1/cr'3 AI Es ET 
(min) (%) (ksf) (ksf) (ksf) (em3

) - - (ksf) (ksf) 
0.0 0.000 0.021 2.904 0.000 0.000 1.014 0.000 - -
6.5 0.024 0.085 2.938 0.037 0.000 1.059 0.230 529.7 514.2 
13.1 0.042 0.130 2.952 0.069 0.000 1.092 0.281 516.3 487.9 
19.6 0.068 0.192 2.973 0.110 0.000 1.138 0.299 501.4 512.2 
26.1 0.102 0.284 2.999 0.169 0.000 1.209 0.319 516.4 859.9 
32.6 0.115 0.364 3.016 0.228 0.000 1.274 0.336 593.9 923.2 
39.2 0.136 0.432 3.021 0.298 0.000 1.334 0.358 605.9 547.6 
45.7 0.165 0.494 3.032 0.349 0.000 1.389 0.364 573.2 474.1 

52.2 0.187 0.553 3.041 0.398 0.000 1.444 0.371 567.7 453.8 

58.7 0.214 0.603 3.040 0.452 0.000 1.495 0.383 544.5 374.7 

65.3 0.239 0.649 3.031 0.497 0.000 1.545 0.399 526.0 354.9 

71.8 0.265 0.694 3.036 0.539 0.000 1.592 0.402 508.0 393.5 
-

78.3 0.282 0.733 3.042 0.581 0.000 1.634 0.403 504.1 367.2 

84.9 0.309 0.771 3.047 0.610 0.000 1.677 0.404 485.6 254.6 

91.4 0.339 0.804 3.036 0.652 0.000 1.721 0.416 461.9 242.4 
97.9 0.366 0.839 3.050 0.668 0.000 1.759 0.410 447.5 236.4 

104.4 0.394 0.869 3.042 0.710 0.000 1.800 0.418 430.4 201.1 

111.0 0.422 0.896 3.049 0.740 0.000 1.832 0.417 414.7 232.0 

117.5 0.442 0.923 3.047 0.757 0.000 1.870 0.420 408.1 420.2 

124.0 0.451 0.948 3.051 0.783 0.000 1.902 0.420 411.2 368.6 

130.5 0.481 0.973 3.056 0.801 0.000 1.935 0.420 396.2 141.6 

137.1 0.516 0.994 3.055 0.829 0.000 1.964 0.422 377.0 148.3 

143.6 0.540 1.015 3.051 0.846 0.000 1.997 0.426 368.5 198.8 

150.1 0.559 1.036 3.060 0.857 0.000 2.023 0.423 363.2 170.2 

156.6 0.594 1.057 3.076 0.873 0.000 2.048 0.417 349.1 139.6 

163.2 0.618 1.076 3.065 0.896 0.000 2.082 0.423 341.6 158.1 

169.7 0.638 1.092 3.063 0.911 0.000 2.108 0.425 336.0 134.2 

176.2 0.665 1.107 3.069 0.916 0.000 2.128 0.424 326.5 119.4 

182.7 0.696 1.127 3.092 0.922 0.000 2.148 0.415 317.9 137.2 

189.3 0.719 1.144 3.088 0.941 0.000 2.176 0.418 312.3 141.4 

195.8 0.740 1.158 3.087 0.956 0.000 2.201 0.420 307.5 125.8 ---_. 
202.3 0.767 1.173 3.109 0.958 0.000 2.212 0.411 300.6 135.5 

208.8 0.781 1.185 3.111 0.969 0.000 2.231 0.411 297.9 111.6 
215.4 0.821 1.198 3.110 0.979 0.000 2.253 0.412 286.7 55.1 ---
221.9 0.862 1.207 3.117 0.975 0.000 2.264 0.410 275.2 125.0 
228.4 0.873 1.218 3.125 0.981 0.000 2.278 0.408 274.3 205.2 
234.9 0.887 1.232 3.138 0.984 0.000 2.293 0.403 273.3 142.8 
241.5 0.903 1.239 3.135 0.993 0.000 2.307 0.405 269.7 77.1 
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STAGE 1 

Elapsed f4,xial Strair Excess Volume Obliquity 
Time Ea q p' PWP, t.U Change cr'1/cr'3 Af Es ET 
(min) (%) (ksf) (ksf) (ksf) (em3

) - - (ksf) (ksf) 

248.0 0.937 1.251 3.143 0.989 0.000 2.323 0.403 262.8 52.7 
254.5 0.973 1.257 3.148 0.995 0.000 2.329 0.401 254.0 64.2 

261.1 0.993 1.267 3.156 1.001 0.000 2.341 0.399 250.9 65.6 
267.6 1.015 1.270 3.150 1.005 0.000 2.352 0.402 246.3 38.1 

293.7 1.113 1.291 3.177 0.999 0.000 2.370 0.393 228.2 36.5 

319.8 1.209 1.306 3.185 1.001 0.000 2.390 0.391 212.5 29.1 

345.8 1.311 1.320 3.208 0.993 0.000 2.398 0.383 198.2 24.9 

371.9 1.397 1.329 3.227 0.985 0.000 2.401 0.376 187.3 18.8 

398.0 1.506 1.338 3.249 0.979 0.000 2.400 0.369 174.9 15.6 

424.1 1.605 1.346 3.265 0.961 0.000 2.402 0.364 165.1 15.0 
450.2 1.717 1.354 3.284 0.960 0.000 2.403 0.357 155.2 18.1 
476.3 1.814 1.364 3.308 0.938 0.000 2.404 0.350 148.1 15.6 
502.4 1.927 1.369 3.334 0.926 0.000 2.394 0.341 140.0 13.8 

528.5 2.024 1.378 3.343 0.918 0.000 2.403 0.338 134.2 15.3 

554.6 2.124 1.384 3.370 0.905 0.000 2.395 0.329 128.4 12.7 

580.7 2.226 1.391 3.379 0.896 0.000 2.400 0.327 123.1 15.8 

606.8 2.326 1.400 3.415 0.876 0.000 2.390 0.315 118.6 16.5 

632.9 2.433 1.408 3.421 0.874 0.000 2.399 0.313 114.0 16.8 

658.9 2.525 1.417 3.437 0.865 0.000 2.403 0.309 110.6 18.6 

685.0 2.628 1.426 3.458 0.855 0.000 2.404 0.303 107.0 16.1 
711.1 2.724 1.433 3.481 0.836 0.000 2.399 0.295 103.7 13.1 

737.2 2.834 1.440 3.493 0.833 0.000 2.403 0.292 100.1 14.6 

763.3 2.946 1.449 3.514 0.819 0.000 2.404 0.287' 97.0 12.6 ----
789.4 3.036 1.453 3.538 0.806 0.000 2.394 0.279 94.4 13.9 

815.5 3.124 1.462 3.544 0.801 0.000 2.404 0.278 92.2 19.2 

841.6 3.238 1.473 3.575 0.789 0.000 2.401 0.269 89.7 14.0 

867.7 3.332 1.477 3.578 0.782 0.000 2.405 0.268 87.4 14.4 

893.8 3.424 1.486 3.610 0.774 0.000 2.399 0.259 85.6 14.5 

919.9 3.528 1.491 3.601 0.779 0.000 2.412 0.263 83.3 9.6 

946.0 3.643 1.496 3.629 0.759 0.000 2.403 0.254 81.0 15.7 

972.0 3.731 1.506 3.636 0.753 0.000 2.414 0.254 79.6 17.1 

998.1 3.837 1.513 3.656 0.747 0.000 2.411 0.248 77.8 14.8 

1024.2 3.936 1.521 3.677 0.732 0.000 2.411 0.242 76.2 13.7 

1050.3 4.038 1.526 3.695 0.722 0.000 2.408 0.237 74.6 12.2 

1076.4 4.141 1.534 3.710 0.708 0.000 2.409 0.233 73.1 13.8 

1102.5 4.246 1.541 3.733 0.691 0.000 2.406 0.227 71.6 11.3 
1128.6 4.343 1.545 3.740 0.690 0.000 2.408 0.225 70.2 14.8 
1154.7 4.444 1.556 3.758 0.681 0.000 2.413 0.222 69.1 18.2 

1180.8 4.544 1.563 3.778 0.675 0.000 2.412 0.217 67.9 11.7 
1206.9 4.637 1.567 3.781 0.674 0.000 2.416 0.216 66.7 10.2 
1233.0 4.750 1.574 3.799 0.662 0.000 2.415 0.212 65.4 10.3 
1259.1 4.834 1.577 3.816 0.649 0.000 2.410 0.207 64.4 12.2 
1285.1 4.937 1.586 3.829 0.644 0.000 2.414 0.204 63.4 13.8 
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STAGE 1 

Elapsed Axial Strair Excess Volume Obliquity 
Time Ea q p' PWP,.W Change cr' 1 1<>'3 Af Es ET 
(min) (%) (ksf) (ksf) (ksf) (em3

) - - (ksf) (ksf) 

1311.2 5.043 1.592 3.844 0.637 0.000 2.413 0.201 62.3 11.1 
1376.5 5.296 1.606 3.872 0.623 0.000 2.417 0.194 59.9 11.6 
1441.7 5.539 1.621 3.917 0.596 0.000 2.412 0.183 57.8 10.3 
1506.9 5.807 1.632 3.928 0.592 0.000 2.421 0.182 55.5 9.5 ---
1572.1 6.057 1.645 3.960 0.573 0.000 2.422 0.175 53.6 9.6 ----
1637.3 6.305 1.656 4.005 0.543 0.000 2.410 0.163 51.9 9.2 
1702.6 6.568 1.669 4.033 0.520 0.000 2.412 0.157 50.2 11.2 
1767.8 6.813 1.684 4.075 0.496 0.000 2.409 0.148 48.8 9.2 
1833.0 7.044 1.691 4.095 0.487 0.000 2.407 0.143 47.4 7.5 
1898.2 7.306 1.703 4.130 0.456 0.000 2.403 0.136 46.0 7.8 
1963.5 7.554 1.711 4.168 0.429 0.000 2.393 0.126 44.8 8.2 
2028.7 7.806 1.723 4.203 0.404 0.000 2.390 0.119 43.6 8.8 
2093.9 8.064 1.734 4.248 0.376 0.000 2.379 0.108 42.5 8.3 
2159.1 8.323 1.745 4.262 0.371 0.000 2.387 0.106 41.4 7.5 -
2224.3 8.577 1.753 4.300 0.339 0.000 2.376 0.097 40.4 8.5 
2289.6 8.821 1.766 4.330 0.324 0.000 2.378 0.091 39.6 7.9 
2354.8 9.065 1.772 4.362 0.296 0.000 2.368 0.083 38.6 5.3 
2420.0 9.328 1.779 4.394 0.276 0.000 2.361 0.076 37.7 6.7 
2485.2 9.573 1.789 4.415 0.269 0.000 2.363 0.073 36.9 7.7 
2550.5 9.825 1.799 4.447 0.247 0.000 2.358 0.066 36.2 7.4 
2615.7 10.077 1.808 4.470 0.232 0.000 2.358 0.062 35.5 7.6 

2680.9 10.319 1.817 4.513 0.197 0.000 2.348 0.052 34.8 6.2 

2746.1 10.567 1.823 4.544 0.173 0.000 2.340 0.045 34.1 4.9 

2811.3 10.829 1.830 4.571 0.145 0.000 2.335 0.039 33.4 4.4 
2876.6 11.075 1.834 4.601 0.128 0.000 2.326 0.032 32.7 4.1 

2941.8 11.333 1.840 4.623 0.103 0.000 2.323 0.027 32.1 4.2 

3007.0 11.590 1.845 4.651 0.084 0.000 2.315 0.021 31.5 1.3 

3072.2 11.849 1.844 4.666 0.060 0.000 2.307 0.017 30.8 0.8 

3137.5 12.098 1.847 4.697 0.043 0.000 2.296 0.009 30.2 4.0 

3202.7 12.336 1.853 4.718 0.024 0.000 2.294 0.005 29.7 3.8 

3267.9 12.588 1.856 4.763 -0.010 0.000 2.277 -0.007 29.2 2.3 

3333.1 12.829 1.859 4.778 -0.031 0.000 2.274 -0.010 28.7 2.1 ---_. 
3398.4 13.077 1.861 4.818 -0.064 0.000 2.259 -0.020 28.1 1.2 

3463.6 13.338 1.862 4.839 -0.083 0.000 2.251 -0.026 27.6 2.1 
3528.8 13.594 1.866 4.874 -0.114 0.000 2.241 -0.034 27.2 2.3 
3594.0 13.841 1.868 4.890 -0.127 0.000 2.236 -0.038 26.7 0.0 
3659.3 14.095 1.866 4.909 -0.152 0.000 2.227 -0.043 26.2 0.0 
3724.5 14.322 1.868 4.942 -0.180 0.000 2.215 -0.052 25.8 0.2 
3789.7 14.591 1.867 4.962 -0.202 0.000 2.206 -0.058 25.3 0.1 
3854.9 14.841 1.868 4.975 -0.219 0.000 2.202 -0.061 24.9 0.1 
3910.9 15.043 1.867 4.994 -0.231 0.000 2.194 -0.066 24.5 -0.7 
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TRIAXIAL TEST (ASTM D 4767-04): Specimen Setup I Take Down 
Project Number:_--.:..04..;,.1.:..,.1;...-0;;.,.8..;,.-..;,.16;;.,.8;.,;;6__ Test Type: CIU Triaxial Cell No.:____ File Name:s-2319UD UD7d 

Task No.: NA Test Siress(es), cr'e or cr'v.o = 7.20 & ksf 

Project Name: Exelon (Victoria) k (0"".0 I cr'v.c) = 1.00 Induced OCR = 1.00 Kua (O'd.l.I.120"v.c) = NA 

Assig Remarks' Specific Gravity' 2 660 0Meas' DAssumed ., 

~Tube UField Extruded D~iner jRemolded Tamping I-JConstant Effort: BlowsfTamps per Layer = 
Boring No.: B-2319UD Reconstituted - Impact/Rammer Rammer Wgt.(lbf)= ---- No. Layers = 

Sample No.: UD7 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) = -
Oundercompaction: Uni (%) = Depth (ft): 65.0-67.0. Specimen No.: 0 - Kneading __ Dia. (in.) = 

Ispec. Selection by X-ray; nGeomarine Sample Ref. Effort = % Compo = ± Opt. = 
Type -1 Isotropic - Ko stress path X Used automated system: Drained Axial Strain Rate, E:a.tate (%/h) = ?Value 

Consolidation: Anistropic 450 stress path Remarks: 

Loading :~ Static P Undrained ~~omp. ~Slrain UStressP1,constant Cell Pressure LJ Cyclic (Hz) 
Rate~nO.1; I--

stressUStrain 
Conditions: Post Cyclic Drained Ex\. Stress Path Variable Cell Pressure 1; Other: 

Water Initial - Trimming Location Final, Wat SOIL MASSES: Initial Final 
Content (WC); Top 0No.!) BoUom 0No.?} Sides 0No.3) (see below) Moist + Tare (etc.)(9 466.86 470.86 

Container No 999 1146 821 6004 Tare (elc.) (g 0.00 0.00 
Mass Moist Soil + Cont. (9) 113.84 91.95 119.44 109.48 Mass Moist Spec., I14.n (g) 466.86 470.86 

Mass Dry Soil + Conlainer (g) 99.70 81.58 104.52 95.96 Excess Dry Soli (soil not lncludeclln final mass measurement) 
Mass Container (g) 32.12 33.23 32.28 31.86 Container No 

Water Content, Wo.n (%) 20.92 21.45 20.65 21.09 Mass Dry Soil + Cont. (g 
Avg. Initial WC, Wo•avg (% 21.01 Final (Wet); X Slice :1 Whole Spec. Mass Container (9 
See attached data sheet(s) for additional water contents Mass Excess Dry Soil, Md .•• (g 0.00 

Specimen Dimensions, (mm) Estimated Initial Unit Weight 
Height Dia., X indicates with membrane Total, 'Yto (lb/ft~) = 125.35 Dry, Yd,o (Iblte)= 103.59 

Initial (Ho) Final (Hat) Initial (Do) I Final (Dat) I Membrane I Filter Paper I Apparatus 
GB 100.000 100.000 iT 50.60 59.75 IFo Membrane (mm): Top Bottom 

1 15.50 -2.01 2W 50.70 52.57 Wedge Number: Thickness: 0.57 0.68 
2 15.45 -2.19 38 50.60 51.00 Failure = 1 ISingle; I X Double 0.57 0.69 ........................... 
3 15.38 -2.24 1'T i= dmaJ( Circumference (Crm.o 148.0 148.0 
4 15.55 -1.94 2'M != dmin Total Thickness Dia.(Crm.Jx) 
5 15.47 -1.90 3'8 i=6d Average: 0.31 47.11 

iAvg. 115.47 97.94 Avg. 50.63 54.44 xxxxx Filter Paper: Top + Bottom:WYes; [I~o 
Measuring Devices: Ao = 11 D2/400 (cm2 20.14 Filter Strips X Yes; No Number = 8 

232.50 

p; r'P'a"" __ Vo (cm3} Type of Filter StriPsFx}verticat: Y4 in. & Whatman #54 
Calipers: HI.; Dia Aa1b.m=1t (D*at)2/400 (cm2 22.88 X Spiral: % in. & Whatman #1 

Dial comparator@HI.; Pia A,"'.m=(d"",-2Ad)d,.,.,1t/400 (cm~ NA Apparatus: Mass Top Cap, Mtc = 53.4 g, 0.12 Ibf 
jRemarks: 10# PI-002 

UPhoto Taken. 

sa= 

20% 

Failure Sketch 1"-------......... ---, 
J 
J 
I 
J 

I 
I 
J 
I 
J 
I 
J 
I 

I 
I 
J 
I 
J 

O',,=(Dr+2PM+De)/4 (mm) 53.97 Mass Displ. System, Md. (cap. dial. piston. etc.) = NA g, NA Ibf 

Failure Mode: NA - Not Applicable Top Cap Attached: Piston Dia.{in.) hi Load Cell: 

~BUI9' GB - Gage Block ~~es; /xl No; 1Xl~:n%;r-' . Extemat /xllf\te~al 
jFixed,<1°; Wedge Other Remarks: Top Cap - Rotation X Limiled,<5°; Unlimited, >5° 

Parabolic LL= 39 PL= 17 PI= 22 With: HrlCtiOnieSS End Caps; Lat. Movement Top Cap 
Wedge/Bulge Ht.= Internal LVDT Jacket 

_.:...;N~A_(mm} Final Visual Classification: Light Yellowish Brown Sandy Lean CLAY (CL) 

Trimmed 1 Reconstituted By;....: _..;",A,;.;,W~_ Set Up By:_---.:.T;...P __ Taken Down By: __ T,;..:P __ 

! Date: 511612008 Date: 5/16/2008 Date: 5/3012008 
I 

l J Prelim. Calc. By: TP Final Calc. By: TP Reviewed By: P'Et;) 
Dse; more detailed' sketch on attached sheet. Remarks: __________________________ _ 

750.1 a (i210i/07) B-2319_UD7d-RT. SelupTD 7f17/2008 FUGRO CONSULTANTS, INC. 
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations & Summary(1) 
Project Number: 0411-08-1686 Cell No.: FHe Name: B-2319UD UD7d 

Task Number: NA Specific Gravity; 2.660 [R]Measured; DAssumed 
Boring No.: B-2319UD Sample No.: UD7 Specimen No.: D ~th (ft): 65.0-67.0 

Type Test: CIU Triaxial Specimen:li!"Undisturbed"; DReconstituted; U 
Calculations Corr for Salt (dissolved sOlids):LiINo or,DYes, with concentration = ppm 

Inital Water Contents (WC), (Wo) over Saturation; (So), in (%): Calculated Mass of Dry Soil (g) 
Top, Wo 1 Botltom, WO,2 Sides, Wo3 Avg., Woave Selct., Wo,s Back cal., We,be Initial Selected WC, WO (%) 21,01 

W 20.92 21.45 20.65 21.01 21.01 20.06 --------:-In-::;t7""ia-:-1 ~, M~d,o+-~3:-::8:-::5~,8:-::0-t 
~r_-~~--- -.. --.-- ----:-::--;---+-~~-+-----------=-;--~.,.==t__-_,__-_I 
L..:S~o+-_~9_2_.9 __ .l..-~94 __ ._2_-,-_9_2_.3_--L. __ 9~3 __ .1_--L.. __ 9_3_.1_-+-__ 90_._8 _+-_____ ..-.:.F..:.:in.:..:a;:.I!,...:.;~&! ... _?88.8~ __ 

Measured final mass of moist soil, M!a! (g) 470.86 Selected, Md 385.80 
Final mass of moist soil corrected for excess dry soil, Mlale (g) 470.86 

Consolidation Data Column 1 Column 2 Column 3 Column 4 Column 5· Column 6 Column 7 
Changes in Height (mm) and At Initial During 1 st Consol. 
Volume (cm3

) Within Given Seating Back- Increment 
Consolidation Stages/Columns Stress Pressuring (1) 

Column 2 or 3 Column 4 to Column 5 to 
to 1st Test 2nd Test 3rd Test 
Stage (1) Stage Stage 

Column 6 to 
4th Test 

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

··---Corrected 6 V ct,n = F v x 6 V ~n ----- NA NA NA (3) 
···-· .. ·-·----··----'-f----t-----f--·----·-t-----j-----!-----+---~~ 

Selected 6Vcn 0.15 -0.11 NA NA 

Summar) For Test Sta es 
Test Stage: 1st = 1 2nd = 2 

_._~~. Pressure, ae,n (psi) 120.04 . NA Number of 
Back Pressure, Ub,n (psi) 69.58 NA Test Stages = 1 

Axial Force Reading, Prn (Ibf) 2.23 NA tso::: 14 min 
Eft. Con sol. Stress (a'e or a'v c) (4), (ksf) 7.33 NA 

te, ON or in X days I hrs 1.00 NA 

At Final Test Stress/Stage· Summary of Calculation of 6Vc (cm") by Different Procedures 
By Selected Volumes I By Saturation = 100 % By Change in Mass (5) For Diff. in Meas_ Vol. 0/o-Val>, For Selected 6Vc, required 

6ve =1 3.79 I 6Vc =r- 1.99 lNe=1 6.45 &corr,for6H!d6Vc= GsforSc =100%: 2.693 

At Final Test Stress/Stage - Consolidation Conclusions 

6Hc,dmm) = .. _ .. _.g:..~~_. __ /::" V cJ (cm3
) ::: 3.79 Back Cal. Gs for S=1 00% = 2.693 Normalized _!:I.!:_g.h..:..~L:. .. _ ... :.~~~.~._._ 

Baec (%) ::: 0.32 Eve! (%) ::: 1.63 Dift. in: Vol. Ch. (%) ::: 

Summary of Specimen Physical Properties 
Specific Gravity: Water Unit Weight 
Gs ::: 2.660 Measured Height Volume Area Content Total Dry 

Condition: (mm) (cms) (cm2
) (%) (pcf) (pcf) 

Initial: 115.47 232.50 20.14 21.01 125.35 103.59 
19.87 22.05 128,52 105.30 .. _-_. After _~.E~~~ ._1_1_5_.1_0-+-_22_8_.7_1-t-___ II ___ _ 

Consol.: to 2nd a'e 
to 3rd de 

To·4thcri·~ -
----.. -----·--I---+----+---+_ .-.--.-----

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

Saturation 
(%) 

93.1 
102.1 

Void 
Ratio 

e 
0.600 
0.574 -..... -~.-~-. 

. ... __ . 
Notes: (1) If the consol. stress in the 151 con sol. increment & 1st test stage are equal, log the data in Column 4. 

Volumetric 
Water 

Content 
0.3492 
0.3725 

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

Porosity 
n 

0.375 
0.365 

........ __ ._-----

Skempton 
B para-

meter %(6) 

95.0 

._-._ ..... "--"-

(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, 
(6) Initial value is after bacK pressuring 
NA - Not Applicable ON - Over Night; WC - Water Content Remarks: Wet Method used in the Saturation StCl.g.~. ________ _ 

Calculated By: TP Reviewed By: W fIJ 
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations SummarY(2) 

Project Number:_----'O'-4;.;.1....;.1-....;O...:;B_-1"-S_B....;S __ Test Type: ____ C_IU.;.,...;T..:,.ri..:..a;.:,xi"'a"-l __ App. No.:____ File Name:s·2319UD UD7d 
Project Name' Exelon (Victoria) Task No . NA Test No' 0 Test Series for' ° .. .. 

~Tube U Field Extruded Duner IRemolded Tamping ~Constant Effort: BlowsfTamps per Layer = 
Boring No.: B-2319UD Reconstituted Impact/Rammer Rammer W9t.(Ibf)'B== No. Layers = 

UD7 
I--

Sample No.: Compostite No.: Pluviated: Tamper Force (lbf) Drop (in.) = 
Depth (ft): 65.0-67.0 Specimen No.: D 

I--
Kneading tJundercompaetion: Unl (%) = __ Dia. (in.) = 

nSpee. Selection by X-ray; nGeomarine Sample 
f-

Ref. Effort = % Compo = ± Opt. = 
Type ~.lsotroPiC H~ stress path X Used automated system Drained Axial Strain Rate, ea.rale (%lhr.)~Value 

Consolidation Anistropic 45° stress path Remarks: 

Loading JZ Static ~ Undrained ~comp. ~Strain Ustress ~,conslanl Cell pressure J-i~CYCIiC (Hz) . HSlress UStrain 
Conditions Post Cyclic Drained Ext. Stress Path Variable Cell pressure Rate:nO.1; 1; Other: 

Specific Gravity: Water Unit Weight Void Skempton 
Gs = 2.660 Measured Height Volume Area Content Total Dry Saturation Ratio Bpara· 

Condition: (mm) (cm3) (cm2
) (%) (pef) (pef) (%) e meter %(1) Unit for Stresses: (ksf) 

Initial: 115.47 232.50 20.14 21.01 125.35 103.59 93.10 0.60 95.0 
After to 1st cr'e 115.10 228.71 19.87 22.05 128.52 105.30 102.14 0.57 

Consol.: to 2nd cr'e 

to 3rd cr'< 
to 4th 0"< 

Consolidation stress Summary and Loading Summary Membrane Correction 

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

Axial Strain during Consr:>l .. If.e : % 0.319 NA NA NA Modulus: 150.0 psi 

Vol. Strain during Canso I., ~.c : % 1.630 NA NA NA Diameter: 47.11 mm 
Effective Vertical Stress, a'y (ksf) 7.331 NA NA NA Thickness: 0.31 mm 

Effective Hori,ontal Stress, 'Ii' : (ksf) 7.286 NA NA NA Area Correction 

Consol. Stress Ralir:>, k (a'h / ~) : . 0.994 Type: Bulge 

Induced OCR: - 1.00 NA NA NA Stage Area Corr. Const.: Final Area (cm2): 

Elf. Average Stress, (~+ cs'h)/2 : (ksf) 14.617 1st 0.862 22.88 

Elf. Mean Stress, (~+ 2'a'0/3 : (ksf) 7.301 2nd. 

Undr. Ambient Shear Stress, k: (ksf) NA NA NA NA 3rd 
Undr. Ambient Shear strain, ,,_,w % NA NA NA NA 4th 

Notes: See Fugro South, inc. Notation Listing for definition of symbols and acronyms. Filter Paper Correction 
(1) Initia! B is after saturation Type: None Type Strips: Spriai#1 

NA· Not Applicable Strips: 8 
Force: 0.000 Ibl/strip 

Final Visual DeSCrIption and Remarks: Light Yellowish Brown Sandy lean CLAY (Cl) . 
Loading Summary 

&. q p' 1l.U crl' cr3' 
Stage Stress Status 

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

1st Max Shear Stress 15.01 5.390 11.195 1.429 16.585 5.806 

Max Obliquity 2.73 4.694 9.397 2.558 14.090 4.703 

2nd Max Shear Stress 
Max Obliquity 

3rd Max Shear Stress ., 
Max Obliquity 

4th Max Shear Stress 
Max Obliquity 

I I 
Remarks: Stain Rate (%/m]n) =2.B6E-02 

757.2b (12/01/07) B·2319_UD7d·RT, CalSum2 7/17f2008 FUGRO CONSULTANTS, INC. 
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STAGE 1 

Project: 0411-08-1686 Boring No.: B-2319UD Depth (ft.): 65.0-67.0 
Test Type: CIU Triaxial Sample No.: UD7 'Stage No.: 1 

Specimen No.: D 

Elapsed Axial Sirair Excess Volume Obliquity 
Time ED q p' PWP, ilU Change 0"'1/0"'3 AI Es ET 

,(min) (%) (ksf) (ksf) (ksf) (ems) - - (ksf) (ksf) 

~--- 0.000 0.023 7.309 0.000 0.000 1.006 0.000 - -- .. 
0.9 0.025 0.242 7.390 0.113 0.000 1.068 0.314 1749.1 1766.2 
1.8 0.050 0,467 7,474 0.253 0.000 1.133 0.315 1766.3 1712.6 -

r-?~7 0.075 0.674 7.550 0.398 0.000 1.196 0.315 1724.9 1640.5 - . -
3.6 0.101 0.879 7.590 0.553 0.000 1.262 0.336 1703.5 1595.1 -
4.4 0.126 1.074 7.630 0.706 0.000 1.328 0.347 1673.1 1447.4 .-. 
5.3 0.151 1.243 7.619 0.846 0.000 1.390 0.373 1618.2 !~~ ._. -
6.2 0.176 1.427 7.708 0.979 0.000 1.454 0.358 1596.3 1334.9 r-' -. -~ _.-

~.1 0.201 1.578 7.730 1.112 0.000 1.513 0.365 1547.4 1217.1 .. . 
8.0 0.226 1.733 7.757 1.233 0.000 1.575 0.369 1512.1 1164.5 -
8.9 0.251 1.871 7.789 1.353 0.000 1.632 0.370 1470.9 1058.7 ._.' -- .. 
9.8 0.276 1.998 7.829 1.455 0.000 1.685 0.368 1429.8 982.3 - ---

~- 0.301 2.117 7.837 1.553 0.000 1.740 0.374 1389.6 .-.-~ ... -
11.5 0.326 2.231 7.856 1.647 0.000 1.793 0.376 1352.8 873.5 .. - .. --- ... 
12.4 0.351 2.335 7.887 1.728 0.000 1.841 0.375 1316.3 ..-.~~ 

-'-~"'-- .. "--_ .. '--
13.3 0.376 2.417 7.882 1.803 0.000 1.884 0.380 1271.9 701.4 _ ..... --
14.2 0.401 2.510 7.864 1.874 0.000 1.938 0.388 1239.6 713.5 -- '-' --- -. 
15.1 0.427 2.596 7.917 1.945 0.000 1.976 0.382 1206.1 628.2 

--'--". - - . 
15.9 0.452 2.669 7.933 2.004 0.000 2.014 0.382 1171.4 612.1 -.-- .- .- .. _--
16.8 0.477 2.750 7.931 2.064 0.000 2.061 0.386 1143.6 590.8 -- -. 
~ .. - 0.502 2.817 7.981 2.113 0.000 2.091 0.380 1113.3 561.0 - .-. 

18.6 0.527 2.890 8.005 2.152 0.000 2.130 0.379 1088.1 507.2 .. 
19.5 0.552 2.945 8.016 2.206 0.000 2.161 0.379 1058.2 473.2 - ... - --
20.4 0.577 3.009 8.028 2.254 0.000 2.199 0.380 1034.6 480.7 -- --- ._. ... ---
21.2 0.602 3.065 8.043 2.293 0.000 2.231 0.379 1010.0 421.3 ---
22.1 0.628 3.115 8.037 2.330 0.000 2.266 0.382 985.5 462.7 - .. -.- - _ .. , _.-

~~..:~ 0.652 3.181 8.030 2.364 0.000 2.312 0.386 968.1 424.8 - --.-
23.9 0.678 3.221 8.088 2.396 0.000 2.324 0.378 944.1 362.7 .. - ._ . .... -
24.8 0.703 3.272 8.103 2.437 0.000 2.355 0.378 924.8 383.3 ._- - -
25.7 0.728 3.317 8.108 2.460 0.000 2.385 0.379 905.5 365.4 r---'- ---
26.6 0.753 3.364 8.161 2.482 0.000 2.402 0.372 8~7.5 328.4 ----" ". 

27.4 0.778 3.400 8.116 2.511 0.000 2.442 0.381 868.3 336.5 --"-- -, .. -. -- -- " ---
28.3 0.803 3.448 8.191 2.523 0.000 2.454 0.371 853.1 388.6 _.h., ,,-- -- .. -
29.2 0.828 3.497 8.222 2.539 0.000 2.481 0.369 839.1 321.0 -_.- .. -- .. - _.,._--

~~.! 0.853 3.529 8.245 2.550 0.000 2.497 0.367 821.8 333.5 '.- -. .- -"'- .. _.-
31.0 0.878 3.581 8.295 2.566 0.000 2.519 0.361 810.2 370.9 -, ... - .. .-
31.9 0.903 3.622 8.302 2.587 0.000 2.548 0.362 796.7 321.3 

-"',-- ----- '" ---- ------'--- -.--... --
32.7 0.929 3.662 8.324 2.605 0.000 2.571 0.360 783.8 335.1 ,---. __ . -..-- -.. - .. -.~ 
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STAGE 1 

Elapsed ~ialStrair Excess Volume Obliquity 
Time E. q pI PWP,llU Change a l

, /rl3 Ar Es Er 
(min) (%) (ksf) (ksf) (ksf) (cm:l) - - (ksf) (ksf) 
33.6 0.954 3.706 8.362 2.630 0.000 2.592 0.357 772.4 305.0 1--.. - .- - --
34.5 0.979 3.738 8.393 2.635 0.000 2.606 0.354 759.2 237.7 - ---~ ... - M_~.M_ 

35.4 1.004 3.766 8.339 2.649 0.000 2.647 0.362 745.7 233.1 ---- - - . 
36.3 1.029 3.797 8.417 2.661 0.000 2.644 0.353 733.5 225.9 -' --- -_ .... ---
39.8 1.129 3.899 8.478 2.694 0.000 2.703 0.349 686.5 210.6 ---- --
43.4 1.229 4.008 8.556 2.716 0.000 2.762 0.343 648.4 185.2 --- --- -- -
46.9 1.329 4.084 8.629 2.719 0.000 2.797 0.337 611.0 148.0 . -----

-~:~ 1.430 4.156 8.683 2.739 0.000 2.836 0.334 578.2 146.5 --. 
53.9 1.530 4.231 8.766 2.737 0.000 2.865 . 0.327 550.2 136.5 --
57.5 1.630 4.293 8.841 2.733 0.000 2.888 0.321 524.0 115.7 -0_- -'--.. --

r-....§:!..:~- 1.730 4.347 8.898 2.725 0.000 2.910 0.316 499.9 96.1 
~ ---- .. _---- ---- -

64.5 1.830 4.389 8.963 2.712 0.000 2.919 0.311 477.1 91.7 --- _ .. ----
68.1 1.930 4.438 8.997 2.696' 0.000 2.947 0.309 457.5 86.4 

-~.- . --- -_._, .... 
71.6 2.030 4.475 9.031 2.686 0.000 2.965 0.307 438.6 72.8 --........ _- .,- .... _-
75.1 2.131 4.511 9.070 2.676 0.000 2.979 0.304 421.4 66.3 -- - -- .... _-.-
78.7 2.231 4_542 9.146 2.651 0.000 2.973 0.297 405.2 59.2 - . 
82.2 2.331 4.570' 9.216 2.632 0.000 2.968 0.290 390.2 56.0 -'-"--
85.7 2.431 4.598 9.233 2.618 0.000 2.984 0.290 376.4 60.1 - - ~-

89.2 2.531 4.631 9.306 ·2.591 0.000 2.981 0.283 364.1 43.6 - --
92.8 2.631 4.642' 9.330 2.579 0.000 2.980 0.281 351.1 63.0 --
96.$ 2.731 4.694 9.397 2.558 0.000 2.996 0.276 342.0 57.0 -.. .. -
99.8 2:831 4.699 9.420 2.532 0.000 2.991 0.274 330.3 19.3 -

103.4 2.932 4.713 9.472 2.514 0.000 2.981 0.269 320.0 ~~ --------- - ._-
106.9 3.032 4.735 9.525 2.495 0.000 2.977 0.265 310.9 22.9 - .... _-_. " -.- ---_ .. 
110.4 3_132 4.736 9.538 2.474 0.000 2.972 0.263 301.0 9.8 ----- .... .. -- ." 
114.0 3.232 4.745 9.551 2.452 0_000 2.975 0.263 292.2 39.2 

~.---~ ._.'."._--_.-

117.5 3.332 4.775 9.585 2.442 0.000 2.986 0.261 285.3 38.2 ... _-
---~---.- -

~:2 .. _. 3..432 4.783 9.628 2.420 0.000 2.975 0.256 277.4 .--.}..?.:~ ---.. ~--. 
124.6 3.532 4.807 9.693 2.391 0.000 2.968 0.251 270.9 28.8 

.~--. . _. _. . ...... _- ----- .... _---
128.1 3_633 4.812 9.725 2.375 0.000 2.959 0.248 263.7 15.4 ___ .u~_._._ .. __ - -----

131.6 3.733 4.B23 9.751 2.362 0.000 2.957 0.246 257.2 12.0 _. - -- -_.,- -
135.1 3.833 4.B24 9.774 2.340 0.000 2.949 0.243 250.5 17.B -- - -_.' ---

~I_. __ 3.933 4.841 9.778 2.325 0.000 2.961 0.244 245.0 36.2 . 
142.2 4.033 4.860 9.835 2.304 0.000 2.954 0.239 239.9 35.0 .. ---
145.7 4.133 4.876 9.879 2.283 0.000 2.949 0.235 234.8 34.1 

"'-'- -- -- ----
149.3 4.233 4.895 9.893 2.260 0.000 2.959 0.235 230.2 14.1 _. '-. _._ .. 
152.8 4.333 4.890 9.904 2.257 0.000 2.950 0.233 224.6 9.7 - .- ...... -'--- ------
156.3 4.434 4.904 9.941 2.233 0.000 2.948 0.230 220.2 33.4 - . ._-
159.9 4.534 4.923 9.984 2.230 0.000 2.946 0.227 216.2 30.9 _ ..... -.-- '_'w - .. -.---
163.4 4.634 4.935 9.976 2.204 0.000 2.958 0.229 212.0 27.2 . -- --- -- ----
166.9 4.734 4.950 10.053 2.168 0.000 2.940 0.221 208.2 14.4 ---- -- .. -.. - -----
170.4 4.834 4.950 10.053 2.159 0.000 2.940 0.222 203.8 -1.1 ._-
174.0 4.934 4.949 10.088 2.148 0.000 2.926 0.218 199.7 24.0 '-"-
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STAGE 1 

Elapsed !AxIal Stralr Excess Volume Obliquity 
Time e. q p' PWP, AU Change 0"'1 / 0"'3 Af Es Er 
(min) (%) (ksf) (ksf} (ksf) (cm3) . . (ksf} (ksf) 
177.5 5.034 4.974 10.070 2.137 0.000 2.952 0.221 196.7 28.4 - -
186.3 5.285 4.984 10.162 2.095 0.000 2.925 0.212 187.7 7.2 .. 
195.2 5.535 4.992 10.175 2.072 0.000 2.926 0.212 179.6 1~ 

_.204.0 5.785 5.016 10.232 2.039 0.000 2.924 0.207 172.6 19.4 - - . - ---
212.8 6.035 5.040 10.321 2.006 0.000 2.909 0.200 166.3 10.6 

~.- _. --........ -----
221.6 6.286 5.043 10.333 1.974 0.000 2.906 0.199 159.7 10.3 --.. -_ .... --
230.4 6.536 5.066 10.382 1.953 0.000 2.906 0.195 154.3 20.7 ._- -- ... ---
239.3 6.786 5.095 10.444 1.926 0.000 2.905 0.191 149.5 20.0 i---"--- - -- - -.------
248.1 7.036 5.116 10.506 1.897 0.000 2.898 0.186 144.8 16.6 1----._- - '-
256.9 7.287 5.136 10.541 1.861 0.000 2.901 0.184 140.4 6.6 
265.7 7.537 5.133 10.552 1.840 0.000 2.894 0.183 135.6 4.5 -.- .. ~- '._-
274.6 7.787 5.147 10.604 1.811 0.000 2.887 0.178 131.6 13.9 ----_. --_. -
283.4 8.037 5.168 10.650 1.798 0.000 2.885 0.175 128.0 22.4 

~-.---. ..-
292.2 8.288 5.204 10.719 1.760 0.000 2.887 0.171 125.0 12.9 ---'- - -- ..... -
S01.0 8.538 5.200 10.730 1.742 0.000 2.881 0.170 121.3 4.4 _._- - ._--
309.9· 8.788 5.215 10.770 1.717 0.000 2.877 0.167 118.2 4.4 - "'.' 
318.7 9.039 5.211 10.792 1.694 0.000 2.867 0.164 114.8 0.8 .. -.... - ...... _.- --" _ .. _--
327.5 9.289 5.217 10.812 1.687 0.000 2.865 0.163 111.8 6.9 -- _ .. _-
~~ 9.539 5.228 10.832 1.671 0.000 2.866 0.162 109.1 6.5 

345.1 9.789 ( 5.233 10.837 1.653 0.000 2.868 0.161 106.5 7.2 _. ------- --- .. ""--
354.0 10.040 5.246 10.883 1.646 0.000 2.861 0.158. 104.1 7.6 
362.8 10.290 5.252 10.889 1.634 0.000 2.863 0.158 101.6 2.4 -- ~.- -
371.6 10.540 5.252 10.864 1.628 0.000 2.872 0.160 99.2 7.9 -- --.------
380.4 10.790 5.272 10.927 1.608 0.000 2.864 0.155 97.3 14.6 .. -- -- --- .. --
389.3 11.040 5.289 10.974 1.592 0.000 2.860 0.152 95.4 5.8 - . 
398.1 11.291 5.286 10.975 1.588 0.000 2.858 0.152 93.2 -2.8 

406.9 11.541 5.281 10.974 1.579 0.000 2.855 0.151 91.1 -3_6 
~ ... - --.. 

415.7 11.791 5.277 10.983 1.573 0.000 2.850 0.150 89.1 0.5 ---- ---. 
424.6 12.042 5.283 11.019 1.550 0.000 2.842 0.147 87.4 8.5 _.- - .- - -.---
433.4 12.292 5.298 11.011 1.546 0.000 2.855 0.149 85.8 15.9 .. 
442.2 12.542 5.322 11.042 1.540 0.000 2.861 0.148 84.5 18.1 --... -- '-- .---.-... _--
451.0' 12.792 5.344 11.101 1.520 0.000 2.856 0.144 83.2 6.4 ---
459.9 13.043 5.338 11.080 1.520 0.000 2.860 0.145 81.5 -4.8 - __ A' -- ___ '0' 

~:Z. ... 13.293 5.332 11.096 1.509 0.000 2.850 0.143 79.9 7.1 -_. -------... -
477.5 13.543 5.356 11.144 1.507 0.000 2.851 0.140 78.8 17.1 ._---- - -- - ---- ... _ •• N_ .. 

~~:.~-- 13.793 5.374 11.146 1.486 0.000 2.862 0.142 77.6 5.3 ... -- ... _ .. _--
495.1 14.044 5.369 11.171 1.469 0.000 2.851 0.139 76.1 -1.6 - .... -_. ----.-. 
504.0 14.294 5.370 11.187 1.475 0~000 2.847 0.137 74.8 -0.2 .. _-- _.- -
512.8 14.544 5.369 11.204 1.448 0.000 2.840 0.136 73.5 3.4 .. _--_. .... _---
521.6 14.795 5.379 11.235 1.439 0.000 2.837 0.133 72.4 8.9 ----- Oo - . 
529.4 15.014 5.390 11.195 1.429 0.000 2.857 0.138 71.5 9.6 --. _. ..... .. 

"-.- -._- -_. -
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Effective Average Stress, pi = {cr'1+cr'a}/2 (ksf) 

UNDRAINED TRIAXIAL COMPRESSION TEST 
Isotropically Consolidated 

Sample: UD7D - Depth: 65.0-67.0 ft 
Boring B-2319UD 
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UNDRAINED TRIAXIAL COMPRESSION TEST 
Isotropically Consolidated 

Sample: UD7D - Depth: 65.0-67.0 ft 
Boring B-2319UD 
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Reviewed By: .l!J.J...!2 
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UNDRAINED TRIAXIAL COMPRESSION TEST 
Isotro'pically Consolidated- Mohr's Circles 

Sample: UD7D - Depth: 65.0-67.0 ft 
Boring B-2319UD 

20 
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TRIAXIAL TEST (ASTM D 4767-04): Specimen Setup I Take Down 
Project Number: __ 0_4_1_1-_0_8-_1_6_8_6__ Test Type: CIU Triaxial Cell No.: TRX-5 File Name:-2321 UD um 

Task No.: NA Test Stress(es), cr'c or cr'v,c = 1.44 NA NA & NA ksf 

Project Name: Exelon (Victoria) k (cr'h,c I cr'v,c) = 1.00 Induced OCR = 1.00 NA 

Assig. Remarks: Specific Gravity: 2 710 0Meas; DAssumed 

~Tube UField Extruded Liner Remolded - Tamping W Constant Effort: BlowslTamps per Layer = 
Boring No.: B-2321UD Reconstituted ImpacVRammer Rammer Wgt.(lbf)= No. Layers = - -

Sample No.: UD3 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) = -
Dundercompaction: Uni (%) = Depth (ft): 10.0-11.7 Specimen No.: c 

I-
Kneading Dia. (in.) = 

:!Spec. Selection by x-ray;nGeOmarine Sample Ref. Effort = % Compo = ± Opt. = 

Type X Isotropic Ko stress path X Used automated system: Drained Axial Strain Rate, Ca,rate (%/h) = NA - -
Consolidation: Anistropic 450 stress path Remarks: 

Loading X Static X Undrained X Compo X Strain Ustress X Constant Cell Pressure UCyclic (Hz) StressUStrain r- - - - I- -
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 (WC); Top (Wo.1) Bottom (Wo.2) Sides (Wo.3) (see below) Moist + Tare (etc.)(g 449.16 456.64 

Container No C25 123 163 4245 Tare (etc.) (g 0.00 0.00 
Mass Moist Soil + ConI. (g) 92.10 93.66 92.86 128.12 Mass Moist Spec., tI(ln (g) 449.16 456.64 

Mass Dry Soil + Container (g) 82.30 83.99 82.74 112.72 Excess Dry Soil (soil not included in final mass measurement) 
Mass Container (g) 30.08 30.95 30.47 30.20 Container No 

Water Content, Wo,n (%) 18.77 18.23 19.36 18.66 Mass Dry Soil + Cont. (g 
Avg. Initial WC, Wo.avg (% 18.79 Final (Wat); X Slice; Whole Spec. Mass Container (g 

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

Specimen Dimensions, (mm) Estimated Initial Unit Weight 
Height Dia., X indicates with membrane Total, Yt,o (Iblfe) = 131.05 Dry, Yd,o (lb/ft3)= 110.32 

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

GB 100.000 100.000 1 T 51.00 59.10 Fo Membrane (mm): Top Bottom 

1 4.72 -9.62 2M 51.00 60.00 Wedge Number: Thickness: 0.66 0.83 

2 4.75 -9.60 3B 51.00 58.50 Failure = 1 ISingle; X Double 0.71 0.85 ........................... 
3 4.73 -9.73 1'T 57.10 ~= dmax Circumference (Crm,o 152.0 152.0 

4 4.72 -10.01 2'M 52.60 l= dmin Total Thickness Dia. (Crm,oln) 
5 4.80 -9.85 3'B ~= .ild Average: 0.38 48.38 

Avg. 104.74 90.24 Avg. 51.00 57.46 xxxxx Filter Paper: Top + Bottom: Yes; 
r- X No 

I-
Measuring Devices: Ao = 7t D2/400 (cm2) 20.43 Filter Strips X Yes; No Number = 8 - '-- '--pn,p,§o;, Vo (cm3) 213.97 Type of Filter Strips Vertical: Y4 in. & Whatman #54 

Aatb,m=7t (D* ot)2 /400 (cm2 -
Calipers: Ht.; Dia 25.63 X Sprial: Y4 in. & Whatman #1 

Dial comparatortilHt.; Dia Aa.w,m=(dmin-2t.d)dmax71/400 (cm2
) NA Apparatus: Mass Top Cap, Mtc = 53.4 g, 0.12 Ibf 

Remarks: ID# PI-002 D".=(Dr+2DM+Ds)/4 (mm) 57.13 Mass Displ. System, Md. (cap, dial, piston, etc.) = NA g, NA Ibf 

UPhoto Taken. Failure Mode: NA - Not Applicable Top Cap Attached: Pyln D~in.) Load Cell: 
Failure Sketch §BUI9' GB - Gage Block n~es; IXlNO; Xlv.- ~. IlExtemal Ixllnternal 2. 4, 

8 = r-------------, 
Wedge Other Remarks: a - Top Cap - Rotation Fixed,<1°; X Limited, <5°; Unlimited, >5° 

20% Parabolic LL=51 PL=16 PI=35 With: Frictionless End Caps; Lat. Movement Top Cap 
Wedge/Bulge Ht.= Internal LVDT Jacket 

NA (mm) Final Visual Classification: Mottled Very Pale Brown and Brownish Yellow Fat CLAY (CH) 

I 
Trimmed I Reconstituted By: AW Set Up By: TP Taken Down By: AW 

! Date: 3/21/2008 Date: 3/21/2008 Date: 3/24/2008 
! Prelim. Calc. By: TP Final Calc. By: TP Reviewed By: /tf/AJ 

Dse;-more detail~d' sketch on attached sheet. Remarks: 
------------------------------------~FA~Wrr"n(~3/~oag---

B-2321_UD3c, SetupTD 5/13/2008 FUGRO CONSULTANTS, INC. 
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations & Summary(1) 
Project Number: 0411-08-1686 Cell No.: TRX-5 File Name: ·2321 UD UD3c 

Task Number: NA Specific Gravity: 2.710 WMeasured; ~Assumed 
Boring No.: B-2321 UD Sample No.: UD3 Specimen No.: c Depth (ft): 10.0-11.7 

Type Test: CIU Triaxial specimen:W"undisturbed"; DReconstituted; D 
Calculations Corr for Salt (dissolved solids)'WNo or DYes with concentration = ppm , , 

Inital Water Contents (WC), (Wo) over Saturation, (So), in (%): Calculated Mass of Dry Soil (g) 
Top, Wo.1 Botttom, WO•2 Sides, Wo.3 Avg., Wo.avg Selc!., Wo•s Back Cal., Wo•be _Initial S.el.ectE3d WC,wo (%) 18.79 .-

~ 
18.77 18.23 19.36 18.79 18.79 16.72 Initial, Md.o 378.11 - -----_ .... -----~----- .. -.------ ---_. ... - ...... -_ .. -- -----" ... _ ... - _ . ._. -- ._- _ .. - "_ .... -_ .. 

So 95.9 94.4 97.5 95.9 95.9 89.9 Fin~I,. rv1c!.at 384.82 
--~-- -_ .. _-- .. --_._" --_ .. --_.-

Measured final mass of moist soil, Mt,at (g) 456.64 Selected, Md 384.82 
Final mass of moist soil corrected for excess dry soil, Mtat.e (g) 456.64 

Consolidation Data Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 
Changes in Height (mm) and At Initial During 1 st Consol. Column 2 or 3 Column 4 to Column 5 to 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 Stage Stage 

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

Change inliE3igh!, A~e.n .. 0.03 0.09 0.36 NA NA NA 
---.-------- .. - _. .. _._- --_. -.---~--.- - ----_._----_._ ... -

Sum of changes in (+ out) 0.97 2.21 NA NA NA 
-- "------ ...... - --_ .. ... _------"._- -----~.--. 

burette readings, L'1br•n (- in) -9.59 NA 14.42 NA NA NA (2) 
- - --- -" - ------ ------_. - ._----_ .. - ----_._-- ---------- ------------_._----- -----_ .. __ .. -

T~~9r~ti~al~-"'et..n = (~_"'~~~..9-'n/I=!Q~ 0.17 0.56 2.18 NA NA NA -_. __ ._--_.- ...... "-_._- . __ .. - --------_.- --- _._----_. __ ... _-_ .... _._-. 
----~-.---~-- - ---- ._-_. --._._ .. __ .. -----_. __ .. __ ._-_ .. _-

------~---

Vol. Factor, Fv = L'1br•n / L'1 Vt.n 1.01 NA NA NA 
~--------.--.--.. - _ . ... _ ... ._ .. __ .. --------.---._--. -------~-~- .- -.----.---~--

Corrected L'1Vet.n = Fv x L'1Vt.n NA 0.00 NA NA NA (3) 
------ . -.- ----.. ---.---.--.-- .. --~--- ~---~----.-- ---~- ~---------. 

Selected L'1 Ve.n 0.97 -3.56 2.21 NA NA NA 

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

___ .. _. ______ ... __ ~_ Cel~...r:~~~~~E3!~.s~._{£~!) 79.90 NA NA NA Number of 
-~-.. ---------------- -~--~-.- .. _-_ ...... - _ ... _ .. _.- - .. -.---.-.~ ... 

Back Pressure, Ub•n (psi) 69.59 NA NA NA Test Stages = 1 
.-._--.-- -- --- ---_._-_ .. _. --_._ .. _. __ .. _ ... -~.-----.. --.-- -_ ..... _.-.--------- ............ _ .. _------ --- -.----~--.-- _._ .. -----

Axial Force Reading, Pr.n (Ibf) 0.97 NA NA NA t50 = 1.8 min 

Eff. Consol. Stress (O"e or O"v.e) (4), (ksf) 1.48 NA NA NA 

te, ON or inlX days I hrs 1.00 NA NA NA 

At Final Test Stress/Stage - Summary of Calculation of L'1Ve (cm~) by Different Procedures 

By Selec~_e9 \I0~~r11~~ __ 1 By saturi!iOn_::: __ 1~g~_ By chanyi_n _~~s~J!52 For Diff. in Meas. VO( (Vo-:y~), For Selected L'1Ve, required 
L'1Ve=! -0.38 L'1Ve=. -0.23 L'1Ve= 2.09 & corr. for L'1Htd LlVe= Gs for Se = 100 %: I 2.707-

At Final Test Stress/Stage - Consolidation Conclusions 

L'1He,! (mm) = 0.47 L'1Ve.dcm3
) = -0.38 Back Cal. Gs for S=100% = 2.707 Normalized 

I- V~~: 6~: ~~~: _. __ ..9:
37 

---0.45 --I Eve,! (%) 
_ .. _- .. _ .. _ ... _--- ... -------_ . 

Eae.e (%) = = -0.18 Diff. in: 

Summary of Specimen Physical Properties 
Specific Gravity: Water Unit Weight Void Volumetric Skempton 
Gs = 2.71 0 Measured Height Volume Area Content Total Dry Saturation Ratio Water Porosity B para-

Condition: (mm) (cm3
) (cm2

) (%) (pet) (pcf) (%) e Content n meter %(6) 

Initial: 104.74 213.97 20.43 16.72 131.05 112.27 89.9 0.504 0.3012 0.335 95.0 

After to 1 st de 104.27 214.35 20.56 18.66 132.99 112.07 99.8 0.507 0.3356 0.336 
."--_.- . ....... .. -- .. _. _._-- .. - ... -,---- - . - .......... _.- ---_ . .... . __ ... ------ "--- - ------. ---_.- -----_ .. _-

Consol.: to 2nd O"e . _. __ .... _ .. _ .... - -- .. ----. .. _.- -- -- -- --. ----- .. - ....... _-_._._-- --- ._-------_. 

to 3rd de .. _----------- . -- ._._- . __ ._- ._-_._ . ... __ ._ ... - _ .. _-----_. __ . - _._----- --'-- -- --_. _._------ - -'---_'_- . --. .... _-- .... _ .. _-- -_ ... _- -_ .. - --. _ .. _.- -_._--------. _.- -_. -_._-_ .. -
to 4th O"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 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. 
(6) Initial value is after back pressuring 
NA - Not Applicable ON - Over Night WC - Water Content 

Calculated By: TP Reviewed By: WoP 
B-2321_UD3c.xls, CalSum1 5/13/2008 FUGRO CONSULTANTS, INC. 
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MUL TISTAGE TRIAXIAL TEST: Specimen Calculations Summary(2) 

Project Number: 0411-08-1686 ---------------- Test Type: _____ C;...;.I..;;,.U....;T..;;,.ri;.:.;a;.;;xi..:c.a;...1 ___ App. No.: TRX-5 File Name:-2321 UD UD3 
Project Name: Exelon (Victoria) Task No . NA Test No' 0 Test Series for' 0 .. .. 

~Tube UField Extruded [JLiner IRemolded Tamping WConstant Effort: Blowsrramps per Layer = 
Boring No.: B-2321 UD Reconstituted - Impact/Rammer Rammer W9t.(Ibf):8== No. Layers = 

Sample No.: UD3 Compostite No.: Pluviated: Tamper Force (Ibt) . Drop (in.) = -
wundercompaction: Unl (%) = ___ Dia. (in.) = Depth (ft): 10.0-11.7 Specimen No.: c - Kneading 

Ilspec. Selection by X-ray; IlGeomarine Sample Ref. Effort = % Compo = ± Opt. = 

Type M,lsotroPic H,Ko stress path X Used automated system Drained Axial Strain Rate, Sa.rate (%/hr.)= NA 
Consolidation Anistropic 45° stress path Remarks: 

Loading ~ Static ~ Undrained ~ ~omp. t=1Strain U Stress ~,constant Cell pressure ~aCY:n~Z} HStress UStrain 
Conditions Post Cyclic Drained Ext. Stress Path Variable Cell pressure Rate: 0.1; 1; Other: 

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

Condition: (mm) (cm3) (cm2
) (%) (pct) (pct) (%) e meter %(1) Unit for Stresses: (kst) 

Initial: 104.74 213.97 20.43 16.72 131.05 112.27 89.86 0.50 95.0 
After to 1 st O"e 104.27 214.35 20.56 18.66 132.99 112.07 99.77 0.51 

Consol.: to 2nd O"e 

to 3rd de 
to 4th de 

Consolidation Stress Summary and Loading Summary Membrane Correction 

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

Axial Strain during Consol., Ilc : % 0.453 NA NA NA Modulus: 150.0 psi 

Vol. Strain during Consol., ~ c : % -0.178 NA NA NA Diameter: 48.38 mm 
Effective Vertical Stress, cr'v (ksf) 1.485 NA NA NA Thickness: 0.38 mm 

Effective Horizontal Stress, <Ji': (ksf) 1.451 NA NA NA Area Correction 

Consol. Stress Ratio, k (cr'h 1 q;) : - 0.977 Type: Bulge 

Induced OCR: - 1.00 NA NA NA Stage Area Corr. Const.: Final Area (cm2): 

Eff. Average Stress, (q; + cr'h}/2 : (ksf) 2.936 1 st 1.468 25.63 

Eff. Mean Stress, (q; + 2*cr'h}/3 : (ksf) 1.462 2nd 

U ndr. Ambient Shear Stress, ilia: (ksf) NA NA NA NA 3rd 
Undr. Ambient Shear Strain, sa,ua % NA NA NA NA 4th 

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. Filter Paper Correction 
(1) Initial B is after saturation Type: None Type Strips: Sprial #1 

NA - Not Applicable Strips: 8 
Force: 0.000 Ibf/strip 

Final Visual Description and Remarks: Mottled Very Pale Brown and Brownish Yellow Fat CLAY (CH) 

Loading Summary 

Stage Stress Status 
Sa q p' ~U 0'1' 0'3' 

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

1 st Max Shear Stress 15.02 1.958 3.798 -0.392 5.756 1.840 

Max Obliquity 2.33 1.278 2.003 0.720 3.281 0.725 

2nd Max Shear Stress 

Max Obliquity 

3rd Max Shear Stress 

Max Obliquity 

4th Max Shear Stress 
Max Obliquity 

I I 
Remarks: Stain Rate (%/min) = 0.033 

B-2321_UD3c, CalSum2 5/13/2008 FUGRO CONSULTANTS, INC. 
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STAGE 1 

Project: 0411-08-1686 Boring No.: B-2321 UD Depth (ft.): 10.0-11.7 
Test Type: CIU Triaxial Sample No.: UD3 Stage No.: __ -=--__ 

Specimen No.: c 

Elapsed ~xial Strain Excess Volume Obliquity 
Time ea q p' PWP,.W Change cr'1/cr'3 Af Es ET 
(min) (%) (ksf) (ksf) (ksf) (cm3

) - - (ksf) (ksf) 
0.0 0.000 0.017 1.468 0.000 0.000 1.023 0.000 - -
0.8 0.025 0.134 1.587 0.001 0.000 1.184 -0.010 935.9 870.4 
1.5 0.050 0.235 1.612 0.072 0.000 1.341 0.170 870.3 715.8 
2.3 0.075 0.313 1.636 0.132 0.000 1.474 0.217 789.0 551.3 
3.0 0.100 0.374 1.637 0.179 0.000 1.591 0.263 710.3 459.6 
3.8 0.125 0.429 1.653 0.225 0.000 1.701 0.276 657.3 386.3 
4.5 0.150 0.470 1.656 0.265 0.000 1.792 0.292 602.9 295.7 
5.3 0.175 0.503 1.654 0.301 0.000 1.873 0.309 554.1 169.2 
6.0 0.200 0.512 1.622 0.340 0.000 1.923 0.344 494.4 143.9 
6.8 0.225 0.539 1.624 0.364 0.000 1.992 0.350 463.0 201.8 
7.5 0.250 0.563 1.627 0.392 0.000 2.057 0.354 435.9 200.6 
8.3 0.275 0.589 1.619 0.416 0.000 2.143 0.368 415.3 167.7 
9.0 0.300 0.605 1.631 0.434 0.000 2.178 0.361 391.3 155.1 
9.8 0.325 0.628 1.628 0.452 0.000 2.255 0.369 375.3 160.7 
10.5 0.350 0.645 1.628 0.470 0.000 2.311 0.372 358.4 127.1 
11.3 0.375 0.659 1.625 0.490 0.000 2.366 0.378 342.2 123.8 
12.0 0.400 0.676 1.619 0.511 0.000 2.433 0.386 329.1 150.0 
12.8 0.425 0.697 1.616 0.532 0.000 2.516 0.391 319.7 149.7 
13.5 0.451 0.713 1.609 0.553 0.000 2.593 0.399 309.0 102.1 
14.3 0.476 0.723 1.620 0.566 0.000 2.611 0.392 296.6 77.0 -
15.0 0.501 0.733 1.615 0.584 0.000 2.662 0.398 285.8 103.0 ---
15.8 0.526 0.748 1.615 0.589 0.000 2.728 0.400 278.2 117.8 
16.5 0.551 0.762 1.618 0.605 0.000 2.781 0.400 270.6 106.5 
17.3 0.576 0.775 1.619 0.615 0.000 2.837 0.400 263.2 104.8 
18.0 0.601 0.788 1.613 0.627 0.000 2.912 0.406 256.8 100.5 
18.8 0.626 0.800 1.619 0.634 0.000 2.954 0.404 250.3 103.7 
19.5 0.651 0.814 1.619 0.641 0.000 3.022 0.405 245.0 104.0 
20.3 0.676 0.826 1.622 0.653 0.000 3.077 0.405 239.4 81.5 
21.0 0.701 0.835 1.625 0.664 0.000 3.113 0.404 233.3 74.1 
21.8 0.726 0.845 1.627 0.668 0.000 3.161 0.404 228.1 104.8 
22.5 0.751 0.861 1.632 0.676 0.000 3.233 0.403 224.7 126.3 
23.3 0.776 0.876 1.649 0.683 0.000 3.268 0.395 221.5 77.4 
24.0 0.801 0.880 1.644 0.685 0.000 3.304 0.398 215.5 54.7 
24.8 0.826 0.890 1.652 0.687 0.000 3.336 0.395 211.4 77.8 
25.5 0.851 0.900 1.660 0.687 0.000 3.366 0.391 207.4 73.1 
26.3 0.876 0.908 1.655 0.699 0.000 3.432 0.395 203.5 69.0 
27.0 0.901 0.917 1.669 0.703 0.000 3.439 0.388 199.8 61.3 
27.8 0.926 0.924 1.663 0.709 0.000 3.500 0.393 195.8 72.6 

B-2321_UD3c, ShrData1 5/13/2008 4of9 
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I. 

STAGE 1 

Elapsed fA,xial Strair Excess Volume Obliquity 
Time ea q p' PWP, t-U Change cr'1 /cr'3 AI Es ET 
(min) (%) (ksf) (ksf) (ksf) (em3

) - - (ksf) (ksf) 
28.5 0.952 0.935 1.672 0.717 0.000 3.538 0.389 193.0 92.1 
29.3 0.977 0.947 1.673 0.722 0.000 3.608 0.390 190.4 73.5 
30.0 1.002 0.954 1.683 0.718 0.000 3.615 0.385 187.1 56.6 
30.8 1.027 0.961 1.688 0.719 0.000 3.643 0.383 183.9 66.6 
33.8 1.127 0.998 1.709 0.740 0.000 3.809 0.377 174.2 69.7 
36.8 1.227 1.031 1.734 0.758 0.000 3.933 0.369 165.3 63.0 
39.8 1.327 1.062 1.752 0.765 0.000 4.076 0.364 157.5 57.9 
42.8 1.427 1.089 1.781 0.761 0.000 4.143 0.354 150.2 62.2 
45.8 1.527 1.124 1.798 0.771 0.000 4.334 0.351 145.0 53.4 
48.8 1.627 1.142 1.825 0.763 0.000 4.345 0.341 138.3 38.2 
51.8 1.727 1.162 1.866 0.745 0.000 4.302 0.326 132.6 40.8 
54.8 1.827 1.183 1.890 0.742 0.000 4.345 0.319 127.6 43.2 
57.8 1.927 1.205 1.908 0.743 0.000 4.430 0.315 123.3 45.4 
60.8 2.028 1.228 1.930 0.751 0.000 4.504 0.310 119.5 40.5 
63.8 2.127 1.246 1.952 0.740 0.000 4.525 0.303 .115.5 29.9 
66.8 2.228 1.258 1.984 0.723 0.000 4.470 0.292 111.5 32.4 
69.8 2.328 1.278 2.003 0.720 0.000 4.528 0.288 108.4 38.6 
72.8 2.428 1.297 2.038 0.704 0.000 4.498 0.277 105.5 30.5 
75.8 2.528 1.309 2.071 0.691 0.000 4.433 0.267 102.2 29.4 
78.8 2.628 1.326 2.095 0.682 0.000 4.453 0.261 99.7 28.8 
81.8 2.728 1.337 2.105 0.675 0.000 4.487 0.259 96.8 22.1 
84.8 2.828 1.349 2.134 0.665 0.000 4.432 0.250 94.2 24.8 
87.8 2.928 1.362 2.156 0.653 0.000 4.431 0.244 91.9 26.8 
90.8 3.028 1.375 2.179 0.642 0.000 4.421 0.238 89.7 16.6 
93.8 3.128 1.379 2.203 0.631 0.000 4.345 0.230 87.1 15.0 
96.8 3.228 1.390 2.241 0.604 0.000 4.270 0.219 85.1 24.5 

99.8 3.328 1.403 2.241 0.596 0.000 4.352 0.221 83.3 20.0 

102.8 3.428 1.410 2.277 0.582 0.000 4.254 0.210 81.3 21.9 

105.8 3.529 1.425 2.284 0.580 0.000 4.319 0.210 79.8 23.5 

108.8 3.629 1.434 2.310 0.569 0.000 4.273 0.203 78.1 19.9 
111.8 3.729 1.445 2.343 0.553 0.000 4.219 0.194 76.6 19.1 
114.8 3.829 1.453 2.361 0.542 0.000 4.200 0.189 75.0 17.6 
117.8 3.929 1.463 2.392 0.526 0.000 4.149 0.181 73.6 15.0 
120.8 4.029 1.468 2.415 0.503 0.000 4.099 0.174 72.0 15.3 
123.8 4.129 1.478 2.429 0.499 0.000 4.109 0.171 70.8 19.3 
126.8 4.229 1.487 2.458 0.492 0.000 4.064 0.163 69.5 20.6 
129.8 4.329 1.499 2.469 0.482 0.000 4.091 0.162 68.5 19.5 
132.8 4.429 1.507 2.474 0.473 0.000 4.117 0.162 67.3 14.5 
135.8 4.529 1.513 2.522 0.448 0.000 4.001 0.148 66.1 17.5 
138.8 4.629 1.524 2.525 0.447 0.000 4.048 0.150 65.1 19.4 
141.8 4.729 1.533 2.544 0.434 0.000 4.031 0.145 64.1 16.5 
144.8 4.830 1.541 2.563 0.429 0.000 4.015 0.141 63.1 13.5 
147.8 4.930 1.546 2.592 0.409 0.000 3.958 0.133 62.0 14.9 

B-2321_UD3c, ShrData1 5/13/2008 50f9 
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STAGE 1 

Elapsed fA-xial Strair Excess Volume Obliquity 
Time e. q p' PWP, ~U Change cr'1/cr'3 At Es ET 

(min) (%) (ksf) (ksf) (ksf) (cm3
) - - (ksf) (ksf) 

150.8 5.030 1.556 2.604 0.398 0.000 3.969 0.131 61.2 18.5 
158.3 5.280 1.578 2.658 0.376 0.000 3.921 0.119 59.1 19.7 

165.8 5.530 1.605 2.705 0.343 0.000 3.918 0.111 57.4 13.4 
173.3 5.780 1.611 2.741 0.319 0.000 3.853 0.101 55.2 8.6 

180.8 6.030 1.627 2.793 0.282 0.000 3.789 0.088 53.4 19.2 

188.3 6.280 1.659 2.835 0.270 0.000 3.823 0.084 52.3 11.9 

195.8 6.531 1.656 2.855 0.250 0.000 3.764 0.077 50.2 8.4 

203.3 6.781 1.680 2.897 0.227 0.000 3.762 0.071 49.1 15.2 

210.8 7.031 1.694 2.935 0.200 0.000 3.731 0.063 47.7 11.1 

218.3 7.281 1.708 2.978 0.176 0.000 3.690 0.054 46.5 8.9 

225.8 7.531 1.717 3.020 0.149 0.000 3.634 0.043 45.1 9.9 

233.3 7.781 1.733 3.063 0.131 0.000 3.605 0.035 44.1 4.4 

240.8 8.032 1.728 3.064 0.113 0.000 3.585 0.033 42.6 2.4 

248.3 8.282 1.739 3.104 0.091 0.000 3.548 0.025 41.6 7.7 

255.8 8.532 1.747 3.141 0.056 0.000 3.506 0.016 40.6 13.1 

263.3 8.782 1.772 3.163 0.053 0.000 3.546 0.017 40.0 14.5 

270.8 9.032 1.783 3.207 0.034 0.000 3.503 0.008 39.1 6.5 

278.3 9.282 1.788 3.231 0.011 0.000 3.478 0.002 38.2 4.2 

285.8 9.532 1.794 3.250 -0.007 0.000 3.463 -0.001 37.3 8.5 

293.3 9.782 1.809 3.278 -0.019 0.000 3.463 -0.005 36.6 8.1 

300.8 10.033 1.814 3.301 -0.039 0.000 3.439 -0.010 35.8 6.5 

308.3 10.283 1.825 3.355 -0.065 0.000 3.386 -0.022 35.2 9.7 

315.8 10.533 1.838 3.383 -0.077 0.000 3.379 -0.026 34.6 11.8 

323.3 10.783 1.855 3.398 -0.096 0.000 3.405 -0.025 34.1 7.9 

330.8 11.033 1.858 3.417 -0.111 0.000 3.383 -0.029 33.4 6.7 

338.3 11.284 1.872 3.452 -0.127 0.000 3.368 -0.035 32.9 10.6 

345.8 11.534 1.884 3.473 -0.138 0.000 3.373 -0.037 32.4 5.9 

353.3 11.784 1.886 3.516 -0.167 0.000 3.315 -0.048 31.7 6.8 

360.8 12.034 1.901 3.545 -0.178 0.000 3.313 -0.051 31.3 7.3 

368.3 12.284 1.904 3.564 -0.201 0.000 3.295 -0.055 30.7 4.3 

375.8 12.534 1.912 3.589 -0.225 0.000 3.279 -0.060 30.2 6.7 

383.3 12.785 1.921 3.616 -0.234 0.000 3.267 -0.064 29.8 5.7 

390.8 13.035 1.926 3.644 -0.254 0.000 3.242 -0.070 29.3 4.3 

398.3 13.285 1.932 3.671 -0.274 0.000 3.222 -0.075 28.8 4.2 

405.8 13.535 1.937 3.661 -0.289 0.000 3.247 -0.071 28.4 1.7 

413.3 13.785 1.936 3.696 -0.306 0.000 3.200 -0.080 27.8 0.9 

420.8 14.035 1.939 3.727 -0.332 0.000 3.169 -0.088 27.4 4.0 

428.3 14.285 1.946 3.751 -0.342 0.000 3.157 -0.092 27.0 6.2 

435.8 14.535 1.954 3.779 -0.358 0.000 3.142 -0.096 26.7 4.5 

443.3 14.786 1.957 3.791 -0.373 0.000 3.135 -0.099 26.2 1.4 

450.2 15.015 1.958 3.798 -0.392 0.000 3.128 -0.100 25.9 0.5 

B-2321_UD3c, ShrOata1 5/13/2008 6 of 9 
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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.: TRX-5 File Name:-2321 UD uoe 

Task No.: NA Test Stress(es), er'c or (J'v.c = 2.16 NA NA & NA ksf --------
Project Name: Exelon (Victoria) k ((J'h.c 1 (J'v.c) = 1.00 Induced OCR = 1.00 NA 

Assig. Remarks: NEEDS TO BE RETESTED Specific Gravity: 2 720 o Meas' DAssumed ., 

~Tube UField Extruded c Liner Remolded Tamping ~Constant Effort: BlowslTamps per Layer = 
Boring No.: B-2321 UD Reconstituted r-- Impact/Rammer Rammer Wgt.(lbf)= No. Layers = 

Sample No.: UD5 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) = 
f--

~undercompaction: Uni (%) = Depth (ft): 17.0-18.7 Specimen No.: c 
f--

Kneading Dia. (in.) = 

~Spec. Selection by X-ray; n Geomarine Sample Ref. Effort = % Compo = ± Opt. = 

Type X Isotropic Ko stress path X Used automated system: Drained Axial Strain Rate, Sa. rate (%/h) = NA - r--
450 stress path Consolidation: Anistropic Remarks: 

Loading X Static X Undrained X Compo X Strain Ustress X Constant Cell Pressure ~ Cyclic (Hz) Stress U Strain r-- r-- r-- r-- -
Rate:nO.1; 

-
Conditions: Post Cyclic Drained Ext. Stress Path Variable Cell Pressure 1 ; Other: 

Water Initial- Trimming Location Final, W at SOIL MASSES: Initial Final 
Content (WC); Top (Wo.1) Bottom (Wo.2) Sides (Wd (see below) Moist + Tare (etc.)(g 446.22 452.71 

Container No 4100 5099 908 D2 Tare (etc.) (g 0.00 0.00 
Mass Moist Soil + ConI. (g) 82.43 82.64 82.76 132.74 Mass Moist Spec., ~n (g) 446.22 452.71 

Mass Dry Soil + Container (g) 74.13 74.45 74.73 114.81 Excess Dry Soil (soil not included in final mass measurement) 
Mass Container (g) 30.40 30.67 31.94 30.05 Container No 

Water Content, Wo,n (%) 18.98 18.71 18.77 21.15 Mass Dry Soil + Cont. (g 
Avg. Initial WC, Wo,avg (% 18.82 Final (Wat); X Slice ;1 Whole Spec. Mass Container (g 

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

Specimen Dimensions, (mm) Estimated Initial Unit Weight 
Height Dia., X indicates with membrane Total, Yio (lb/ft3) = 119.09 Dry, Yd,o (lb/ft3)= 100.23 

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

GB 100.000 100.000 1 T 50.75 53.00 JFo Membrane (mm): Top Bottom 

1 15.43 -0.95 2M 50.80 53.60 Wedge Number: Thickness: 0.70 0.58 

2 15.44 -0.70 36 50.80 57.00 Failure = 1 ISingle; X Double 0.69 0.57 ........................... 
3 15.54 -0.81 1'T 56.60 . ~= dm• x Circumference (Crm,o 149.0 150.0 

4 15.53 -0.52 2'M 54.80 ~= dmin Total Thickness Dia.(Crm,ohc) 
5 15.47 -1.24 3'6 i= L'ld Average: 0.32 47.59 

Avg. 115.48 99.16 Avg. 50.78 55.00 xxxxx Filter Paper: Top + Bottom::~Yes; tjNO 
Measuring Devices: Ao = 7t 02/400 (cm2) 20.26 Filter ~ips: X Yes; No Number = 8 

PI T'pe,~o;, Vo (cm3) 233.91 Type of Filter Strips Vertical: y" in. & Whatman #54 
A.tb .m=7t (0* .t)2 /400 (cm2 f--

Calipers: HI.; Dia 23.56 X Sprial: y" in. & Whatman #1 

Dial comparator@HI.; Dia A.tw,m=(dmin-2t.d)dm.x7t/400 (cm2
) NA Apparatus: Mass Top Cap, Mtc = 53.4 g, 0.12 Ibf 

Remarks: ID# PI-002 D*.t=(DT+2DM+DB)/4 (mm) 54.77 Mass Displ. System, Mds (cap, dial, piston, etc.) = NA g, NA Ibf 

~Photo Taken. Failure Mode: NA - Not Applicable Top Cap Attached: Piston Dia.(in.) hi Load Cell: 
Failure Sketch ~BUI9' GB - Gage Block n~es; IxlNo; rxl Yz: n %; r-'- External Ixllnternal ... -------------, 

8 = I t Wedge Other Remarks: Top Cap - Rotation Fixed,<1°; X Limited, <5°; Unlimited, >5° a I t 
I t 
I t 

20%~ Parabolic LL=40 PL=15 PI=25 With: Frictionless End Caps; Lat. Movement Top Cap 
Wedge/Bulge Ht.= Internal LVDT Jacket 

NA (mm) Final Visual Classification: Mottled Brownish Yellow and Light Gray Lean CLAY (CL) 

Trimmed 1 Reconstituted By::....---..:...A.;.:.W..:..-_ Set Up By: __ T_P __ Taken Down By: -----TP 
Date: 3/24/2008 Date: 3/25/2008 Date: 3/13/2008 

: Prelim. Calc. By: TP Final Calc. By: TP Reviewed By: /JJf12 
Dse;""m-o-r-e-d-et-a-ile~d' sketch on attached sheet. Remarks: ------------------------u-a-.._=-ITrl-J. ... 

B-2321_UD5c(ReTest), SetupTD 5/13/2008 
J(j\ W ,,"3IoS 

FUGRO CONSULTANTS, INC. 
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations & Summary(1) 
Project Number: 0411-08-1686 Cell No.: TRX-5 File Name: ·2321 UD UD5c 

Task Number: NA Specific Gravity: 2.720 0Measured; ~Assumed 
Boring No.: B-2321UD Sample No.: UD5 Specimen No.: c Depth (ft): 17.0-18.7 

Type Test: CIU Triaxial specimen:0"undisturbed"; DReconstituted; D 
Calculations Corr for Salt (dissolved SOlids)·0No or DYes with concentration = ppm , , 

Inital Water Contents (WC), (Wo) over Saturation, (So), in (%): Calculated Mass of Dry Soil (g) 
Top, Wo.1 Botttom, WO•2 Sides, Wo.3 Avg., Wo.avQ Selct., Wo•s Back Cal., Wo•be ___ ~_itiaL~~le~~e~ we, _~~(%) 18.22 -- -_ .. _----_ .. _. __ .-

~ 
18.98 18.71 18.77 18.82 18.22 19.42 Initi~I_, _fv1s1JO 377.45 ----_._-_._- ---~ -."--~---- ---- ---_._---- - ______ 0 ••• - ------_.- - _._._._--_._- - _. __ .. __ . __ ._-------" - ------ ... _-_.- .... -
74.5 73.8 73.9 74.1 72.6 75.5 ._. __ . __ .. _ .. __________ ~i~~,_~!!t?t 373.67 

.--.. - .. ---.-.-----.. --~.- -
Measured final mass of moist soil, Mt.at (g) 452.71 Selected, Md 373.67 

Final mass of moist soil corrected for excess dry soil, Mtat.e (g) 452.71 

Consolidation Data Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 
Changes in Height (mm) and At Initial During 1 st Consol. Column 2 or 3 Column 4 to Column 5 to 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 Stage Stage 

Sign Convention: (+) Deformation in compression or Flow out of spec.; (-) Deformation in extension (swell) or Flow into spec. 
Change in Height, boHe.n 0.09 0.04 0.42 NA NA NA 

-- ------------~------------- --------_._-- -----"-----_._-- ---_._--- --~-----
Sum of changes in (+ out) 4.07 15.19 NA NA NA 

- ---------- ------_._--
burette readings, bobr,n (- in) -13.59 NA 16.45 NA NA NA (2) 
-----_ ... _---- -.--.-_._--- -- ----_._._--_.-----

I~e_o_reti9~1. boYEcn_=_ L~VoxboHe.n/J:_io) 0.52 0.26 2.55 NA NA NA 
----- ._-------- .. -_._--- ----------. ---- ----------- -_._------- --_ .. _-_ .. - ------ --_._---.. - ----_ ... _._ .. __ . 

Vol. Factor, Fv = bobr.n/ boVt.n 5.97 NA NA NA 
- _ .. _--- -- ... _- ... _ .. .. .. _ .. _._. - -- ... -._ .. _------- --

Corrected bo Vet.n = Fv x bo Vt.n NA 0.00 NA NA NA (3) 
--- _.- -_._._- . ....... - - .. - -- I- -_._---- --_. __ . .. --_._-- --- _.-

Selected bo V e.n 0.52 0.26 15.19 NA NA NA 

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

_. ____ .. ________ ~~~_~!~ssure~e.n _p_sJ) 104.98 NA NA NA Number of -_.- ----------- -------.. - _ .. - _ .. __ ._- ---_.- -_._._--- . __ .- .... _.- ._--

Back Pressure, Ub•n (psi) 89.47 NA NA NA Test Stages = 1 
. _. . __ . __ ... ... -------_._------._--- .. - - ----- ._---- - -- --- ._-----_ .. _-- _.- _ .. _ ..... _.- .. _- - .. _- ._._. __ .- --- --- - .------ -- ---

Axial Force Reading, Pr.n (Ibf) 1.09 NA NA NA tso = min 

Eff. Consol. Stress (O"e or cr'v.e) (4), (ksf) 2.19 NA NA NA tso was not calculated 

tc' ON or inlX days I hrs 12.00 NA NA NA 

At Final Test Stress/Stage - Summary of Calculation of boVe (cm3
) by Different Procedures 

By Selected vOI.um_~sl By satur~~on ::10Qo~~ By Chan~e i~~~~~~~) For Diff. in Meas. VoU\{cc-Vat), For Selected boVe, required 
bo Ve = i-- 15.97 bo Ve =! 17.10 bo Ve = I 7.08 & corr. for boHtd bo ve=f Gs for Sc = 100 %: 12.698 

At Final Test Stress/Stage - Consolidation Conclusions 

~He.f (mm) = 0.55 boVe.f (cm3
) :---16~~~:-----1 Back Cal. Gs for S=1 00% = 2.698 Normalized I Ht. Ch. (%) = 0.58 - - ~-I f:ve,f (%) 

------ ----------------

f:ae.e (%) = 0.48 Diff. in: Vol. Ch. (%) = 

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) (cm3
) (cm2

) (%) (pcf) (pcf) (%) e Content n meter %(6) 

Initial: 115.48 233.91 20.26 19.42 119.09 99.73 75.5 0.700 0.3107 0.412 96.0 

After to 1 st O"e 114.93 217.94 18.96 21.15 129.68 107.04 98.6 0.584 0.3633 0.369 
- ... . -.- - _ .. - -. _._-_ ... _. - -_ .. . -- -- _.- ...... ---

Consol.: to 2nd O"e 

to 3rd O"e 
- ------ .- -- ~ - ~ - - - ._-- -

to 4th O"c 

Notes: (1) If the consol. stress in the 151 con sol. increment & 151 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. 
(6) Initial value is after back pressuring 
NA - Not Applicable ON - Over Night WC - Water Content 

Calculated By: TP Reviewed By: f.fP 
B-2321_UD5c(ReTest).xls, CalSum1 5/13/2008 FUGRO CONSULTANTS, INC. 
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations Summary(2) 

Pro ject Number:_~0=-4=-1...:..1--=0-=8_-1-=6-=8..:..6 __ Test Type: ___ C..:..I-=U=-T.:...;r~ia::..x:.;;ia::..I___ App. No.: TRX-5 File Name:-2321 UD UD5 
Project Name' Exelon (Victoria) Task No . NA Test No' 0 Test Series for' 0 .. .. 

~Tube UField Extruded tJLiner JRemolded Tamping WConstant Effort: BlowslTamps per layer = 
Boring No.: B-2321 UD R eco nstituted Impact/Rammer Rammer W9t.(lbf):8== No. layers = -

Sample No.: UD5 Compostite No.: Pluviated: Tamper Force (lbf) Drop (in.) = -
pundercompaction: UnJ (%) = ___ Dia. (in.) = Depth (ft): 17.0-18.7 Specimen No.: c - Kneading 

~Spec. Selection by X-ray; tlGeOmarine Sample Ref. Effort = % Compo = ± Opt. = 

Type M,lsotroPic H,Ko stress path X Used automated system Drained Axial Strain Rate, Ea.rate (%/hr.)= NA 
Consolidation Anistropic 45° stress path Remarks: 

loading ~ Static ~ undrained~comp.~Strain UStress~.constant Cell pressure ~aCYCIiC (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 = 2.720 Measured Height Volume Area Content Total Dry Saturation Ratio B para-

Condition: (mm) (cm3
) (cm2

) (%) (pcf) (pcf) (%) e meter %(1) Unit for Stresses: (ksf) 
Initial: 115.48 233.91 20.26 19.42 119.09 99.73 75.47 0.70 96.0 

After to 1 st a'e 114.93 217.94 18.96 21.15 129.68 107.04 98.57 0.58 

Consol.: to 2nd a'e 

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

Consolidation Stress Summary and Loading Summary Membrane Correction 

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

Axial Strain during Consol., i.e: % 0.475 NA NA NA Modulus: 150.0 psi 

Vol. Strain during Consol., 9.e : % 6.827 NA NA NA Diameter: 47.59 mm 
Effective Vertical Stress, cr'v (ksf) 2.193 NA NA NA Thickness: 0.32 mm 

Effective Horizontal Stress, q( (ksf) 2.157 NA NA NA Area Correction 

Consol. Stress Ratio, k (cr'h 1 q;) : - 0.983 Type: Bulge 

Induced OCR: - 1.00 NA NA NA Stage Area Corr. Const.: Final Area (cm2): 

Eff. Average Stress, (q,! + cr'h)/2 : (ksf) 4.350 1st 0.980 23.56 

Eff. Mean Stress, (cr; + 2*cr'h)/3 : (ksf) 2.169 2nd 

Undr. Ambient Shear Stress, ~a: (ksf) NA NA NA NA 3rd 
Undr. Ambient Shear Strain, sa.ua % NA NA NA NA 4th 

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. Filter Paper Correction 
(1) Initial B is after saturation Type: None Type Strips: Sprial #1 

NA - Not Applicable Strips: 8 
Force: 0.000 Ibf/strip 

Final Visual Description and Remarks: Mottled Brownish Yellow and Light Gray lean CLAY (Cl) 

Loading Summary 
8 a q p' ilU a l' a3' 

Stage Stress Status 
(%) (ksf) (ksf) (ksf) (ksf) (ksf) 

1 st Max Shear Stress 1.43 2.298 3.369 1.099 5.668 1.071 

Max Obliquity 11.42 0.889 1.205 1.863 2.095 0.316 

2nd Max Shear Stress 

Max Obliquity 

3rd Max Shear Stress 
Max Obliquity 

4th Max Shear Stress 
Max Obliquity 

I I 
Remarks: Stain Rate (%/min) = 2.50E-03 

B-2321_UD5c(ReTest), CalSum2 5/13/2008 FUGRO CONSULTANTS, INC. 
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STAGE 1 

Project: 0411-08-1686 Boring No.: B-2321 UD Depth (ft.): 17.0-18.7 
Test Type: CIU Triaxial Sample No.: UD5 Stage No.: 1 

Specimen No.: c 

Elapsed ~xial Strain Excess Volume Obliquity 
Time Ea q p' PWP, ilU Change cr',/cr'3 AI Es Er 
(min) (%) (ksf) (ksf) (ksf) (cm3

) - - (ksf) (ksf) 
0.0 0.000 0.018 2.175 0.000 0.000 1.017 0.000 - -
20.0 0.051 0.093 2.282 -0.013 0.000 1.085 -0.213 296.4 49.1 
170.1 0.428 0.336 2.268 0.247 0.000 1.347 0.354 148.4 899.0 
190.1 0.478 0.541 2.313 0.399 0.000 1.610 0.368 218.7 796.1 
210.1 0.528 0.720 2.384 0.514 0.000 1.866 0.351 265.8 623.9 
230.1 0.579 0.871 2.439 0.623 0.000 2.111 0.345 294.8 562.1 
250.1 0.629 1.006 2.444 0.732 0.000 2.400 0.364 314.2 549.4 
270.1 0.679 1.144 2.497 0.816 0.000 2.690 0.357 331.5 501.5 
290.1 0.729 1.263 2.567 0.877 0.000 2.937 0.343 341.3 504.1 
310.1 0.780 1.380 2.631 0.930 0.000 3.206 0.333 349.4 464.6 

330.1 0.830 1.496 2.698 0.977 0.000 3.489 0.323 356.1 442.5 

350.1 0.880 1.604 2.748 1.023 0.000 3.806 0.319 360.4 417.8 

370.1 0.930 1.709 2.830 1.059 0.000 4.050 0.306 363.5 421.5 

390.1 0.981 1.809 2.920 1.073 0.000 4.260 0.292 365.3 395.3 
410.2 1.031 1.912 2.994 1.091 0.000 4.533 0.284 367.3 358.3 
490.1 1.232 2.228 3.271 1.135 0.000 5.270 0.252 358.7 238.8 
570.1 1.433 2.298 3.369 1.099 0.000 5.292 0.238 318.2 -25.0 

650.1 1.634 2.258 3.351 1.089 0.000 5.134 0.238 274.2 -114.0 

730.1 1.835 2.138 3.192 1.122 0.000 5.058 0.260 231.0 -96.6 

810.1 2.036 2.022 3.043 1.154 0.000 4.960 0.284 196.8 -123.0 

885.1 2.225 1.914 2.892 1.201 0.000 4.917 0.311 170.5 -92.0 

945.1 2.375 1.856 2.788 1.250 0.000 4.982 0.333 154.8 -74.0 

1005.1 2.526 1.810 2.706 1.277 0.000 5.038 0.352 141.8 -41.8 

1065.1 2.677 1.784 2.663 1.296 0.000 5.059 0.362 131.9 -47.7 

1125.1 2.828 1.747 2.596 1.324 0.000 5.119 0.378 122.3 -46.2 

1185.0 2.978 1.713 2.523 1.360 0.000 5.228 • 0.397 113.8 -50.5 

1245.0 3.129 1.676 2.469 1.383 0.000 5.224 0.411 106.0 -42.3 

1305.0 3.280 1.650 2.431 1.396 0.000 5.229 0.422 99.5 -29.1 

1365.0 3.431 1.626 2.397 1.416 0.000 5.221 0.431 93.8 -31.7 

1425.0 3.581 1.602 2.345 1.435 0.000 5.317 0.446 88.5 -28.4 

1485.0 3.732 1.563 2.309 1.439 0.000 5.195 0.457 82.8 -35.3 

1545.0 3.883 1.547 2.268 1.457 0.000 5.289 0.470 78.7 -5.4 

1605.0 4.034 1.535 2.242 1.469 0.000 5.343 0.478 75.2 -18.7 

1665.0 4.184 1.534 2.220 1.487 0.000 5.466 0.485 72.4 -26.9 
1725.0 4.335 1.520 2.186 1.510 0.000 5.563 0.496 69.3 -3.8 

1785.0 4.486 1.514 2.183 1.513 0.000 5.526 0.497 66.7 -25.7 
1845.0 4.637 1.507 2.167 1.518 0.000 5.560 0.503 64.2 -5.1 
1905.0 4.787 1.491 2.145 1.524 0.000 5.564 0.510 61.5 -17.1 
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STAGE 1 

Elapsed Axial Strair Excess Volume Obliquity 
Time Ea q p' PWP,.W Change cr'1/cr'3 At Es ET 
(min) (%) (ksf) (ksf) (ksf) (em3

) - - (ksf) (ksf) 
1965.0 4.938 1.488 2.128 1.537 0.000 5.648 0.516 59.5 -14.9 
2025.0 5.089 1.474 2.120 1.540 0.000 5.559 0.519 57.2 -3.2 
2085.0 5.240 1.466 2.080 1.553 0.000 5.779 0.533 55.3 -15.2 
2145.0 5.390 1.455 2.074 1.549 0.000 5.697 0.535 53.3 -10.1 
2204.9 5.541 1.442 2.060 1.563 0.000 5.665 0.540 51.4 2.1 
2264.9 5.692 1.449 2.046 1.575 0.000 5.860 0.545 50.3 -17.9 
2324.9 5.843 1.437 2.040 1.574 0.000 5.758 0.548 48.6 1.9 
2384.9 5.993 1.430 2.037 1.566 0.000 5.711 0.549 47.1 -21.7 
2444.9 6.144 1.425 2.038 1.569 0.000 5.642 0.549 45.8 -17.1 
2504.9 6.295 1.414 2.026 1.565 0.000 5.616 0.553 44.3 -15.4 ----
2564.9 6.446 1.393 2.023 1.553 0.000 5.424 0.555 42.7 -25.5 
2624.9 6.596 1.375 2.003 1.546 0.000 5.376 0.563 41.1 -19.8 

2684.9 6.747 1.354 1.983 1.549 0.000 5.302 0.572 39.6 -21.0 
2744.9 6.898 1.336 1.971 1.551 0.000 5.212 0.578 38.2 -31.3 
2804.9 7.049 1.312 1.928 1.563 0.000 5.254 0.595 36.7 -39.6 

2864.9 7.200 1.283 1.903 1.562 0.000 5.135 0.608 35.1 -28.4 

2924.9 7.350 1.264 1.886 1.559 0.000 5.059 0.616 33.9 -28.7 

2984.9 7.501 1.249 1.835 1.588 0.000 5.266 0.638 32.8 -32.7 

3044.9 7.652 1.216 1.794 1.605 0.000 5.201 0.659 31.3 -38.6 

3104.9 7.803 1.182 1.754 1.616 0.000 5.138 0.681 29.8 -34.8 

3164.8 7.953 1.161 1.685 1.660 0.000 5.433 0.714 28.7 -41.0 

3224.8 8.104 1.136 1.644 1.665 0.000 5.464 0.738 27.6 -23.8 

3284.8 8.255 1.120 1.637 1.670 0.000 5.342 0.744 26.7 -13.5 

3344.8 8.406 1.103 1.596 1.681 0.000 5.467 0.767 25.8 -24.4 

3404.8 8.556 1.093 1.589 1.689 0.000 5.405 0.773 25.1 -22.2 

3464.8 8.707 1.075 1.554 1.705 0.000 5.491 0.794 24.3 -13.2 

3524.8 8.858 1.062 1.550 1.694 0.000 5.353 0.799 23.6 -37.4 

3584.8 9.009 1.052 1.521 1.703 0.000 5.485 0.816 23.0 3.7 

3644.8 9.159 1.042 1.512 1.709 0.000 5.432 0.824 22.3 -14.4 

3704.8 9.310 1.027 1.478 1.725 0.000 5.556 0.845 21.7 -18.2 

3764.8 9.461 1.019 1.460 1.739 0.000 5.617 0.857 21.2 -9.2 

3824.8 9.612 1.013 1.437 1.753 0.000 5.778 0.871 20.7 -17.8 

3884.8 9.762 0.993 1.412 1.763 0.000 5.747 0.891 20.0 -2.7 

3944.8 9.913 0.989 1.413 1.764 0.000 5.660 0.892 19.6 -27.5 

4004.8 10.064 0.974 1.377 1.773 0.000 5.837 0.918 19.0 -13.3 

4064.8 10.215 0.967 1.368 1.777 0.000 5.823 0.926 18.6 -15.9 

4124.7 10.365 0.950 1.357 1.768 0.000 5.662 0.939 18.0 -14.9 

4184.7 10.516 0.943 1.350 1.769 0.000 5.628 0.946 17.6 -6.6 

4244.7 10.667 0.919 1.332 1.768 0.000 5.452 0.968 16.9 -13.2 
4304.7 10.818 0.926 1.337 1.779 0.000 5.502 0.961 16.8 -17.7 
4364.7 10.968 0.911 1.298 1.787 0.000 5.716 0.991 16.3 -10.1 
4424.7 11.119 0.905 1.308 1.775 0.000 5.489 0.989 15.9 -14.4 
4484.7 11.270 0.896 1.240 1.827 0.000 6.217 1.033 15.6 -19.3 
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STAGE 1 

Elapsed Axial Strair . Excess Volume Obliquity 
Time Ea q p' PWP, t,.U Change cr'1/cr'3 AI Es Er 
(min) (%) (ksf) (ksf) (ksf) (em3

) - - (ksf) (ksf) 
4544.7 11.421 0.889 1.205 1.863 0.000 6.634 1.057 15.3 -10.9 
4604.7 11.572 0.869 1.189 1.858 0.000 6.423 1.079 14.7 -11.5 
4664.7 11.722 0.867 1.229 1.822 0.000 5.794 1.057 14.5 -3.6 
4724.7 11.873 0.859 1.216 1.810 0.000 5.815 1.071 14.2 -19.6 
4784.7 12.024 0.859 1.224 1.811 0.000 5.712 1.066 14.0 -4.6 
4844.7 12.175 0.855 1.226 1.810 0.000 5.618 1.067 13.8 -3.8 
4904.7 12.325 0.848 1.211 1.823 0.000 5.680 1.081 13.5 3.8 
4964.7 12.476 0.840 1.198 1.820 0.000 5.700 1.095 13.2 4.1 
5024.6 12.627 0.840 1.201 1.822 0.000 5.658 1.092 13.0 -17.0 
5084.6 12.778 0.836 1.193 1.818 0.000 5.691 1.101 12.8 7.2 
5144.6 12.928 0.838 1.196 1.833 0.000 5.689 1.097 12.7 0.3 
5204.6 13.079 0.840 1.198 1.825 0.000 5.692 1.094 12.6 -6.2 
5264.6 13.230 0.833 1.200 1.822 0.000 5.544 1.099 12.3 -8.0 
5324.6 13.381 0.833 1.186 1.833 0.000 5.732 1.107 12.2 -5.9 
5384.6 13.531 0.829 1.160 1.842 0.000 5.998 1.126 12.0 4.6 
5444.6 13.682 0.820 1.164 1.834 0.000 5.779 1.131 11.7 -21.4 

5504.6 13.833 0.813 1.144 1.845 0.000 5.916 1.149 11.5 3.4 

5564.6 13.984 0.820 1.139 1.857 0.000 6.138 1.146 11.5 0.7 

5624.6 14.134 0.812 1.138 1.846 0.000 5.976 1.154 11.2 -5.1 

5684.6 14.285 0.817 1.138 1.856 0.000 6.083 1.150 11.2 -3.8 

5744.6 14.436 0.806 1.133 1.856 0.000 5.935 1.161 10.9 -8.0 

5804.6 14.587 0.804 1.131 1.857 0.000 5.930 1.164 10.8 4.9 

5864.6 14.737 0.804 1.139 1.849 0.000 5.802 1.160 10.7 -6.0 

5924.5 14.888 0.803 1.134 1.857 0.000 5.853 1.163 10.5 -12.4 

5984.5 15.039 0.797 1.137 1.843 0.000 5.688 1.166 10.4 -115.0 
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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.: TRX-8 File Name:-2321 UD um 

Task No.: NA Test Stress(es), cr'c or cr'v,c = 6.48 NA NA & NA ksf --------
Project Name: Exelon (Victoria) k (cr'h,c 1 cr'v,c) = 1.00 Induced OCR = 1.00 NA 

Assig. Remarks: Specific Gravity' 2 680 0Meas' OAssumed ., 

~Tube UField Extruded Liner Remolded Tamping ~Constant Effort: BlowslTamps per Layer = -
Boring No.: B-2321UD Reconstituted Impact/Rammer Rammer Wgt.(lbf)= No. Layers = - r--

Sample No.: UD9 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) = r--
~Undercompaction: Uni (%) = Depth (ft): 58.5-61.0 Specimen No.: c 

f--
Kneading Dia. (in.) = 

nspec. Selection by X-ray; nGeomarine Sample Ref. Effort = % Compo = ± Opt. = 

Type X Isotropic Ko stress path X Used automated system: Drained Axial Strain Rate, ea. rate (%/h) = NA 
f-- -

450 stress path Consolidation: Anistropic Remarks: 

Loading X Static X Undrained X Compo X Strain Ustress X Constant Cell Pressure !-JCycliC (Hz) Stress U Strain r-- t-- - r-- r-- f--Rate~nO.1; Conditions: Post Cyclic Orained Ext. Stress Path Variable Cell Pressure 1 ; Other: 

Water Initial - Trimming Location Final, Wat SOIL MASSES: Initial Final 
Content (WC); Top(Wo,1) Bottom (Wo.2) Sides (Wd (see below) Moist + Tare (etc.)(g 459.56 461.35 

Container No C4 4241 5065 622 Tare (etc.) (g 0.00 0.00 
Mass Moist Soil + Cont. (g) 87.51 89.59 88.96 122.06 Mass Moist Spec., I\(\n (g) 459.56 461.35 

Mass Dry Soil + Container (g) 78.37 79.72 79.26 107.17 Excess Dry Soil (soil not included in final mass measurement) 
Mass Container (g) 32.33 30.22 31.00 32.07 Container No 

Water Content, Wo,n (%) 19.85 19.94 20.10 19.83 Mass Dry Soil + Cont. (g 
Avg. Initial WC, Wo.avg (% 19.96 Final (Wat); X Slice ;1 Whole Spec. Mass Container (g 
See attached data sheet(s) for additional water contents Mass Excess Ory Soil, Md .•• (g 0.00 

Specimen Dimensions, (mm) Estimated Initial Unit Weight 
Height Dia., X indicates with membrane Total, Y\,o (lb/ft3) = 127.83 Dry, Y d,o (lb/ft3)= 106.56 

Initial (Ho) Final (Hat) Initial (Do) Final (Dat) I Membrane I Filter Paper I Apparatus 
GB 100.000 100.000 1 T 51.00 58.20 JFo Membrane (mm): Top Bottom 

1 9.88 -5.94 2M 51.00 58.00 Wedge Number: Thickness: 0.72 0.61 

2 9.85 -6.16 36 51.00 57.50 Failure ........................... = 1 ISingle; X Double 0.73 0.60 

3 9.87 -6.00 1'T 52.60 ~= dmax Circumference (Crm.o 148.0 148.0 

4 9.81 -5.90 2'M 52.00 ~= dmin Total Thickness Oia.(Crm.Jrc) 
5 9.91 -5.88 3'6 ~= 6d Average: 0.33 47.11 

Avg. 109.86 94.02 Avg. 51.00 55.66 xxxxx Filter Paper: Top + Bottom: Yes; DNO 

Measuring Devices: Ao = 7t 02/400 (cm2) 20.43 Filter Strips rx Yes; No Number = 8 - '--

Vo (cm3) 224.43 Vertical: y" in. & Whatman #54 PI T'P'''§OI' Type of Filter Strips 
Aatb.m=7t (0* al/400 (cm2 -

Calipers: HI.; Dia 24.17 X Sprial: y" in. & Whatman #1 

Oial comparatorli!HI.; Dia A.tw,m=(dmin-2c-d)dm.x7t/400 (cm2
) NA Apparatus: Mass Top Cap, Mtc = 53.4 g, 0.12 Ibf 

Remarks: ID# PI-002 D' a,=(Dr+2DM+DB)/4 (mm) 55.47 Mass Oispl. System, Md. (cap, dial, piston. etc.) = NA g, NA Ibf 

~Photo Taken. Failure Mode: NA - Not Applicable Top Cap Attached: Piston Dia.(in.) Load Cell: 

§BUI9' I~es; !XlNO; XlYz:n%; r--' ~External !Xllnternal 
8 = a 

20%~ 

Failure Sketch r-------------, , 1 Wedge 1 1 
1 1 
1 

1 Parabolic 
1 , 

Wedge/Bulge Ht.= 

NA (mm) 

GB - Gage Block 
Other Remarks: Top Cap - Rotation Fixed,<1°; X Limited, <5°; Unlimited, >5° 

LL=49 PL=14 PI=35 With: Frictionless End Caps; Lat. Movement Top Cap 
Internal LVDT Jacket 

Final Visual Classification: Mottled Very Pale Brown and Brownish Yellow Lean CLAY with 
Sand (CL) 

1 Trimmed 1 Reconstituted By.: __ ..;..A.:..;.W~_ Set Up By: __ T_P__ Taken Down By: TP 

! Date: 3/4/2008 Date: 3/4/2008 Date: 4/7/2008 
! Prelim. Calc. By: TP Final Calc. By: __ T_P__ Reviewed By: t<J IJ) 

Osee more detailed sketch on attached sheet. Remarks: -----
--------------------------------------~~~wn~~1~13rlIQ~8~--

B-2321_U09c, SetupTO 5/13/2008 FUGRO CONSULTANTS, INC. 
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations & Summary(1) 
Project Number: 0411-08-1686 Cell No.: TRX-8 File Name: ·2321 UD UD9c 

Task Number: NA Specific Gravity: 2.680 WMeasured; ~Assumed 
Boring No.: B-2321 UD Sample No.: UD9 Specimen No.: c Depth (ft): 58.5-61.0 

Type Test: CIU Triaxial Specimen:W"Undisturbed"; UReconstituted; U 
Calculations Corr. for Salt (dissolved solidS):WNO or,UYes, with concentration = ppm 

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

Top, Wo.1 Botttom, W o.2 Sides, Wo,3 Avg" Wo,avq Selct., Wo,s Back Cal., wo,bc_lnJtia.I~~JE:l~E:ld WC,_~o.~~~ .. _~~~9§ ____ . 
~ .. 19 .. 85 .. 19.94 20.10_ .. 19.96 ..... __ .19.96 __ .. _.~.~:36. __ ...... __...._.__Ir1i!ia~~.M(j,Cl_~~3:g~.. 
~~S~o~~_9_4_.0~~~~9_4_.3~~~_94_._7~~~9_4_.3~~~_9_4_.3~~~-~-.~8~ .. ~~ . ____ ... R~~_~~._~8~~._ 

Measured final mass of moist soil, Mt,at (g) 461.35 Selected, Md 385.01 
Final mass of moist soil corrected for excess dry soil, Mtat,c (g) 461.35 

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 4 to Column 5 to 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 Stage Stage 

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

Change in Height, t.Hc,n -0.06 -0.41 .. 1.61.. t-JA._ ..... _ NA __ . ___ _ 
Sum of changes in (+ out) 8.09 NA NA 

______ • • "___ _0" •• _ • __ ~ ____ ._ 

burettereadings,t.br,n (-in) -0.41 -10.56 NA 14.78 NA NA 
.- --" --~----... - .... - - - .. _- - - ~.--.. -- --- .... __ ._-- _.---- . -

!~~~.':.~tica~~'I.I~t""-:::J3yE.~t.H_c,r{Ij..Q~_. ~~:~~~ __ .-2.5.2____ ___ .. ... . __ ~'.8.5 ____ .. NA NA 

NA 
NA 
NA 

NA 

(2) 

Vol. Factor, Fv = t.br,n/ t.Vt,n 0.82 NA NA NA 
~---. ---... ---... ---- -.-----.... -.--. ~- ... --... -... I_---+----.;_---.;_---+__t 

Corrected t.Vct,n = Fv x t.Vt,n NA 0.00 NA NA NA (3) --------.. ----------.... ,...---+-----1-----1----+.-. 
Selected t.Vc,n -0.39 -2.52 8.09 NA NA NA 

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

. _ .... ___ .. _ Ce~.fJ..r:.E:l~~u!..E:l~.sI1(psJl ___ .13?28_. __ .... ~~._._. ___ t_J.A ________ ll!- ..... Number of 
Test Stages = NA Back Pressure, Ub,n (psi) 90.19 

...... _-- ._.- --- .... --.. . ............. - ... - .. 1-----..;;;....-----1 NA NA 

Axial Force Reading, Pr,n (Ibf) 1.50 NA NA NA t50 = 190 min 
Eff. Consol. Stress (cr'c or cr'v,c) (4), (ksf) 6.52 NA NA NA 

te , ON or inlX days I hrs 4.00 NA NA NA 

At Final Test Stress/Stage - Summary of Calculation of t-.Ve (cm') by Different Procedures 

By selec~~~-yo~~.~E:l.~IBy Satur~ti~rl:::100 % By ChangE:lin.t\I1~s~j5) For Diff. in Meas. VO.L(Vo~Ya!), For Selected t.Vc, req~i~e~ .. 
t.Ve =! 5.18 t.Ve =1 4.04 t.Ve =1 9.16 & corr. for t.H td t.ve=1 Gs for Se = 100 %:12.701 

At Final Test Stress/Stage - Consolidation Conclusions 

~He,f (mm) =_ .. _1.~. "'It.Ve,f (cm
3

) = .~.~ ... 1 Back Cal. Gs for S=100% =_~?~.1_ Normalized 1 __ H.~Ch. (%2..=:'_. 9:97 __ 
Cae,e (%) = 1.03 cve,f (%) = 2.31 Diff. in: ! Vol. Ch. (%) = 

Summary of Specimen Physical Properties 
Specific Gravity: Water Unit Weight Void Volumetric Skempton 
Gs = 2.680 Measured Height Content Total Dry Saturation Ratio Water Porosity B para-

Condition: (mm) (%) (pcf) (pet) (%) e Content n meter %(6) 

Initial: 109.86 224.43 20.43 19,36 127.83 107.09 92.7 0.560 0.3327 0.359 90.0 

After to 1~t cr'e .~O~:I~. _ 2!~:~??~.16. 19,83 131.36 109.62 101.5 0,524 0.3488 0,344 

Consol.: to 2nd de -- .---_._.-

to 3rd de - .. ~---.- -- ~ 

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 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. 
(6) Initial value is after back pressuring 
NA - Not Applicable ON - Over Night WC - Water Content 

Calculated By: TP Reviewed By: HP 
B-2321_UD9c.xls, CalSum1 5/13/2008 FUGRO CONSULTANTS, INC, 
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations Summary(2) 

Pro ject Number:_----=o:....:4~1..:..1-..:0..:.8-....:1..:6..:.86~_ Test Type: ___ C_IU_T_r_ia_x_ia_I___ App. No.: TRX-8 File Name:-2321 UD UD9 
Project Name' Exelon (Victoria) Task No . NA Test No . 0 Test Series for' 0 .. .. 

~Tube UField Extruded tj~iner I Remolded Tamping ~Constant Effort: BlowslTamps per Layer = 
Boring No.: B-2321 UD R eco nstituted Impact/Rammer Rammer W9t.(lbf):8== No. Layers = I-

Sample No.: UD9 Compostite No.: Pluviated: Tamper Force (Ibf) Drop (in.) = 
Depth (ft): 58.5-61.0 Specimen No.: c 

I-
pundercompaction: Uni (%) = ___ Dia. (in.) = 

I-
Kneading 

nspec. Selection by X-ray; nGeomarine Sample Ref. Effort = % Compo = ± Opt. = 

Type M,lsotroPic H ~o stress path X Used automated system Drained Axial Strain Rate, I>a,rate (%/hr.)= NA 
Consolidation Anistropic 45° stress path Remarks: 

Loading ~ Static 

~ Undrained ~~omp. ~Strain Ustress ~constant Cell pressure ~aCYCliC (Hz) HStress UStrain 
Conditions Post Cyclic Drained Ext. Stress Path Variable Cell pressure Rate:rlO.1; 1; Other: 

Specific Gravity: Water Unit Weight 
Gs = 2.680 Measured Height Volume Area Content Total Dry 

Condition: (mm) (cm3) (cm2
) (%) (pcf) (pcf) 

Initial: 109.86 224.43 20.43 19.36 127.83 107.09 
After to 1 st cr'e 108.73 219.25 20.16 19.83 131.36 109.62 

Consol.: to 2nd cr'e 

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

Consolidation Stress Summary and Loading Summary 
Item Unit 1 st Stage 2nd Stage 3rd Stage 

Axial Strain during Consol., i,e : % 1.031 NA NA 
Vol. Strain during Consol., ~,e : % 2.308 NA NA 

Effective Vertical Stress, cr'v (ksf) 6.516 NA NA 

Effective Horizontal Stress, 'Ii': (ksf) 6.470 NA NA 
Con sol. Stress Ratio, k (cr'h 1 q;) : - 0.993 

Induced OCR: - 1.00 NA NA 
Eff. Average Stress, (~+ cr'hl/2 : (ksf) 12.985 
Eff. Mean Stress, (~+ 2*cr'h)/3 : (ksf) 6.485 
U ndr. Ambient Shear Stress, iI. : (ksf) NA NA NA 

Undr. Ambient Shear Strain, sa,u, % NA NA NA 

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. 
(1) Initial B is after saturation 

NA - Not Applicable 

Void Skempton 
Saturation Ratio B para-

(%) e meter %(1) Unit for Stresses: (ksf) 
92.74 0.56 90.0 
101.50 0.52 

Membrane Correction 
4th Stage Type: Bulge 

NA Modulus: 150.0 psi 
NA Diameter: 47.11 mm 
NA Thickness: 0.33 mm 

NA Area Correction 
Type: Bulge 

NA Stage Area Corr. Const.: Final Area (cm2): 

1st 1.138 24.17 
2nd 

NA 3rd 
NA 4th 

Filter Paper Correction 
Type: None Type Strips: Sprial #1 

Strips: _--=.8 __ 
Force: 0.000 Ibf/strip 

Final Visual Description and Remarks: Mottled Very Pale Brown and Brownish Yellow Lean CLAY with 

Loading Summary 

Stage Stress Status Ea q p' ilU cr1 ' cr3' 

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

1 st Max Shear Stress 5.71 3.126 7.757 1.848 10.883 4.632 
Max Obliquity 3.78 2.999 7.240 2.227 10.239 4.241 

2nd Max Shear Stress 
Max Obliquity 

3rd Max Shear Stress 
Max Obliquity 

4th Max Shear Stress 
Max Obliquity 

I I 
Remarks: Strain Rate (%/min) =2.11 E-03 

B-2321_UD9c, CalSum2 5/13/2008 FUGRO CONSULTANTS, INC. 
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STAGE 1 

Project: 0411-08-1686 Boring No.: B-2321 UD Depth (ft.): 58.5-61.0 
Test Type: CIU Triaxial Sample No.: UD9 Stage No.: ____ _ 

Specimen No.: c 

Elapsed Axial Strair Excess Volume Obliquity 
Time Ea q p' PWP, ~U Change cr'1/cr'3 At Es Er 
(min) (%) (ksf) (ksf) (ksf) (cm3

) - - (ksf) (ksf) 
0.0 0.000 0.023 6.493 0.000 0.000 1.007 0.000 - -
10.7 0.017 0.176 6.627 0.018 0.000 1.054 0.059 1837.8 1515.4 
21.5 0.039 0.311 6.702 0.082 0.000 1.097 0.136 1466.1 1312.6 
32.2 0.058 0.446 6.776 0.154 0.000 1.141 0.165 1455.1 1492.3 
42.9 0.075 0.574 6.792 0.259 0.000 1.185 0.229 1476.7 1323.0 
53.6 0.095 0.686 6.810 0.356 0.000 1.224 0.260 1394.4 973.5 
64.3 0.120 0.791 6.837 0.428 0.000 1.262 0.276 1283.4 913.9 
75.0 0.140 0.889 6.802 0.562 0.000 1.301 0.321 1238.9 901.6 
85.8 0.159 0.969 6.786 0.660 0.000 1.333 0.345 1188.9 757.3 
96.5 0.181 1.043 6.786 0.731 0.000 1.363 0.356 1129.2 595.1 

107.2 0.204 1.101 6.752 0.830 0.000 1.390 0.380 1058.6 532.9 
117.9 0.226 1.163 6.731 0.912 0.000 1.418 0.396 1010.1 526.3 
128.6 0.250 1.222 6.700 0.992 0.000 1.446 0.413 959.8 530.8 
139.3 0.268 1.274 6.675 1.069 0.000 1.472 0.427 933.3 552.1 
150.0 0.287 1.325 6.642 1.151 0.000 1.498 0.443 906.8 390.2 
160.8 0.320 1.365 6.645 1.197 0.000 1.517 0.443 839.3 272.1 
171.5 0.349 1.409 6.621 1.272 0.000 1.541 0.454 793.8 343.3 
182.2 0.370 1.449 6.589 1.332 0.000 1.564 0.466 771.3 383.2 
192.9 0.387 1.482 6.574 1.378 0.000 1.582 0.472 753.5 287.7 
203.6 0.422 1.516 6.547 1.443 0.000 1.603 0.482 708.0 274.6 
214.3 0.443 1.554 6.556 1.475 0.000 1.621 0.479 690.7 326.4 
225.1 0.467 1.590 6.551 1.522 0.000 1.641 0.481 670.7 279.8 
235.8 0.493 1.623 6.521 1.578 0.000 1.663 0.491 649.2 257.7 
246.5 0.518 1.655 6.506 1.624 0.000 1.682 0.496 630.4 246.6 
257.2 0.544 1.686 6.512 1.651 0.000 1.699 0.494 611.6 229.6 
267.9 0.568 1.713 6.500 1.695 0.000 1.716 0.498 595.0 214.7 
278.6 0.595 1.741 6.482 1.731 0.000 1.734 0.503 577.1 241.8 
289.4 0.616 1.770 6.500 1.750 0.000 1.748 0.498 567.0 212.7 
300.1 0.645 1.791 6.454 1.809 0.000 1.768 0.511 548.6 188.2 
310.8 0.666 1.816 6.469 1.814 0.000 1.780 0.507 538.1 218.6 
321.5 0.691 1.841 6.457 1.849 0.000 1.798 0.510 526.4 268.0 
332.2 0.707 1.868 6.448 1.882 0.000 1.816 0.512 521.8 227.8 
342.9 0.746 1.893 6.441 1.926 0.000 1.833 0.514 501.1 176.0 
353.6 0.769 1.918 6.437 1.966 0.000 1.849 0.515 493.1 199.2 
364.4 0.794 1.940 6.444 1.962 0.000 1.862 0.513 482.8 216.3 -----
375.1 0.811 1.962 6.437 1.994 0.000 1.877 0.514 478.1 184.5 
385.8 0.848 1.983 6.447 2.007 0.000 1.888 0.512 462.3 139.3 
396.5 0.874 2.004 6.445 2.028 0.000 1.903 0.512 453.6 166.2 

B-2321_UD9c, ShrData1 5/13/2008 40f9 
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STAGE 1 

Elapsed ~xial Strair Excess Volume Obliquity 
Time Ea q p' PWP, ilU Change cr'1/cr'3 Af Es ET 

(min) (%) (ksf) (ksf) (ksf) (cm3
) - - (ksf) (ksf) 

407.2 0.895 2.022 6.431 2.063 0.000 1.917 0.515 446.6 168.9 
417.9 0.919 2.042 6.443 2.083 0.000 1.928 0.512 439.6 229.1 

428.7 0.933 2.063 6.412 2.107 0.000 1.949 0.520 437.2 190.9 

439.4 0.972 2.082 6.431 2.127 0.000 1.958 0.515 423.5 116.5 

482.2 1.080 2.156 6.455 2.172 0.000 2.003 0.509 394.9 138.2 

525.1 1.172 2.220 6.440 2.255 0.000 2.052 0.512 374.9 134.3 

567.9 1.276 2.287 6.478 2.279 0.000 2.091 0.503 354.8 115.4 

610.8 1.381 2.340 6.498 2.321 0.000 2.126 0.499 335.7 104.0 

653.7 1.480 2.393 6.509 2.356 0.000 2.163 0.497 320.3 99.5 

696.5 1.591 2.444 6.558 2.379 0.000 2.188 0.486 304.5 94.0 

739.4 1.686 2.489 6.564 2.398 0.000 2.222 0.486 292.6 94.3 

782.2 1.787 2.537 6.614 2.402 0.000 2.244 0.476 281.4 82.2 

825.1 1.876 2.568 6.617 2.427 0.000 2.269 0.476 271.3 75.6 

868.0 1.982 2.611 6.666 2.416 0.000 2.288 0.467 261.2 77.4 

910.8 2.083 2.648 6.693 2.429 0.000 2.310 0.462 252.1 65.4 

953.7 2.177 2.675 6.711 2.438 0.000 2.326 0.459 243.6 62.5 

996.5 2.274 2.708 6.760 2.426 0.000 2.337 0.450 236.2 56.6 

1039.4 2.371 2.730 6.777 2.433 0.000 2.349 0.447 228.3 57.1 

1082.3 2.467 2.763 6.838 2.407 0.000 2.356 0.437 222.2 57.9 

1125.1 2.567 2.786 6.866 2.392 0.000 2.366 0.432 215.3 47.1 

1168.0 2.668 2.810 6.894 2.391 0.000 2.377 0.428 209.0 47.9 

1210.8 2.773 2.836 6.937 2.389 0.000 2.383 0.421 202.9 41.8 

1253.7 2.875 2.854 6.980 2.359 0.000 2.383 0.414 196.9 44.9 

1296.5 2.972 2.880 7.000 2.361 0.000 2.398 0.411 192.3 41.6 

1339.4 3.072 2.895 7.031 2.339 0.000 2.400 0.406 187.0 32.5 

1382.3 3.170 2.912 7.058 2.336 0.000 2.405 0.402 182.3 38.8 

1425.1 3.273 2.934 7.090 2.313 0.000 2.412 0.397 177.9 34.0 

1468.0 3.372 2.947 7.124 2.297 0.000 2.411 0.392 173.4 30.7 

1510.8 3.472 2.964 7.167 2.267 0.000 2.411 0.385 169.4 26.0 

1553.7 3.574 2.973 7.178 2.275 0.000 2.414 0.384 165.1 23.2 

1596.6 3.668 2.987 7.215 2.235 0.000 2.413 0.378 161.6 26.4 

1639.4 3.776 2.999 7.240 2.227 0.000 2.415 0.374 157.6 23.3 

1682.3 3.876 3.011 7.274 2.214 0.000 2.413 0.369 154.2 24.0 

1725.1 3.979 3.024 7.301 2.194 0.000 2.414 0.365 150.8 18.2 

1768.0 4.079 3.030 7.334 2.166 0.000 2.408 0.360 147.4 18.6 

1810.8 4.183 3.043 7.352 2.156 0.000 2.412 0.358 144.4 21.6 

1853.7 4.279 3.051 7.395 2.132 0.000 2.405 0.351 141.6 16.9 

1896.6 4.381 3.060 7.429 2.096 0.000 2.400 0.346 138.6 17.9 

1939.4 4.484 3.070 7.448 2.094 0.000 2.402 0.343 135.9 13.6 

1982.3 4.585 3.073 7.477 2.074 0.000 2.396 0.339 133.1 14.6 

2025.1 4.688 3.085 7.519 2.040 0.000 2.391 0.332 130.6 13.1 

2068.0 4.791 3.087 7.531 2.041 0.000 2.389 0.331 127.9 8.8 

2110.9 4.885 3.093 7.547 2.027 0.000 2.389 0.328 125.7 11.7 
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STAGE 1 

Elapsed ~xial Strair Excess Volume Obliquity 
Time ea q p' PWP,IlU Change cr'1 /cr'3 At Es ET 
(min) (%) (ksf) (ksf) (ksf) (em3) - - (ksf) (ksf) 

2153.7 4.990 3.099 7.596 1.969 0.000 2.378 0.321 123.3 10.7 
2260.9 5.230 3.112 7.656 1.931 0.000 2.370 0.312 118.1 8.4 
2368.0 5.471 3.119 7.708 1.881 0.000 2.359 0.304 113.2 5.6 
2475.2 5.711 3.126 7.757 1.848 0.000 2.350 0.296 108.7 2.0 
2582.3 5.961 3.123 7.776 1.822 0.000 2.343 0.293 104.0 -1.4 
2689.4 6.198 3.122 7.823 1.767 0.000 2.328 0.285 100.0 -1.9 
2796.6 6.460 3.119 7.863 1.727 0.000 2.315 0.279 95.8 -2.5 
2903.7 6.716 3.116 7.902 1.692 0.000 2.302 0.272 92.1 -2.2 
3010.9 6.963 3.113 7.912 1.667 0.000 2.297 0.270 88.8 -2.4 
3118.0 7.222 3.109 7.968 1.619 0.000 2.280 0.261 85.5 -3.4 
3225.2 7.469 3.105 7.987 1.595 0.000 2.272 0.258 82.5 -4.7 
3332.3 7.714 3.098 8.008 1.563 0.000 2.262 0.254 79.7 -4.7 
3439.5 7.957 3.093 8.033 1.540 0.000 2.252 0.249 77.2 -2.3 
3546.6 8.203 3.092 8.071 1.499 0.000 2.242 0.243 74.8 -2.8 
3653.7 8.445 3.086 8.096 1.462 0.000 2.232 0.238 72.6 -1.4 
3760.9 8.686 3.089 8.125 1.437 0.000 2.227 0.234 70.6 -1.0 
3868.0 8.924 3.084 8.100 1.449 0.000 2.230 0.237 68.6 -4.3 
3975.2 9.175 3.078 8.111 1.427 0.000 2.223 0.235 66.6 -3.8 
4082.3 9.432 3.075 8.144 1.394 0.000 2.213 0.229 64.7 -3.6 
4189.5 9.681 3.069 8.167 1.380 0.000 2.204 0.225 62.9 -2.6 
4296.6 9.935 3.068 8.158 1.382 0.000 2.205 0.226 61.3 0.9 
4403.8 10.195 3.071 8.196 1.351 0.000 2.199 0.221 59.8 0.1 
4510.9 10.457 3.068 8.236 1.323 0.000 2.187 0.214 58.2 -2.6 
4618.1 10.706 3.065 8.216 1.313 0.000 2.190 0.217 56.8 -2.4 

4725.2 10.946 3.062 8.236 1.304 0.000 2.184 0.213 55.5 -2.5 

4832.3 11.199 3.059 8.254 1.289 0.000 2.177 0.210 54.2 -2.7 

4939.5 11.431 3.056 8.243 1.288 0.000 2.178 0.211 53.1 -2.2 

5046.6 11.684 3.053 8.266 1.278 0.000 2.171 0.207 51.9 -1.8 

5153.8 11.924 3.052 8.288 1.258 0.000 2.165 0.204 50.8 0.8 
5260.9 12.169 3.055 8.308 1.223 0.000 2.163 0.201 49.8 1.4 
5368.1 12.419 3.055 8.312 1.217 0.000 2.162 0.200 48.8 -2.5 

5475.2 12.674 3.049 8.304 1.222 0.000 2.160 0.201 47.7 -2.4 
5582.4 12.911 3.049 8.296 1.226 0.000 2.162 0.202 46.9 -3.0 

5689.5 13.183 3.041 8.299 1.215 0.000 2.157 0.201 45.8 -2.3 
5796.6 13.440 3.042 8.343 1.174 0.000 2.148 0.194 44.9 -0.8 
5903.8 13.687 3.039 8.362 1.155 0.000 2.142 0.190 44.1 -2.4 
6010.9 13.932 3.036 8.386 1.129 0.000 2.135 0.186 43.3 0.1 
6118.1 14.177 3.039 8.401 1.109 0.000 2.133 0.184 42.5 1.7 
6225.2 14.412 3.040 8.391 1.123 0.000 2.136 0.185 41.9 -0.4 
6332.4 14.671 3.038 8.407 1.110 0.000 2.132 0.183 41.1 -1.3 
6431.9 14.900 3.037 8.414 1.116 0.000 2.130 0.181 40.5 -0.3 
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TRIAXIAL TEST (ASTM D 4767-04): Specimen Setup I Take Down 
Project Number: 0411-08-1686 TestType: CIU Triaxial Cell No.: TRX-7 

NA & 
File Name:2321 UD UD1 

Task No.: NA Test Stress(es), cr'c or cr'v,c = 11.52 NA ---------------- NA ksf 
Project Name: Exelon (Victoria) k (o\,c 1 cr'v,c) = 1.00 Induced OCR = 1.00 Kua (crd,ua/2cr 'v,c) = NA ------ ---------

Assig. Remarks: Specific Gravity: 2.710 0Meas.; OAssumed 

~Tube UField Extruded tjLiner Remolded Tamping W Constant Effort: BlowslTamps per Layer = 
Boring No.: B-2321 UD Reconstituted r- Impact/Rammer Rammer Wgt.(lbf)= No. Layers = 

Sample No.: UD15 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) = I--
Uundercompaction: Uni (%) = Depth (ft): 130.5-132.5 Specimen No.: c 

I--
Kneading Dia. (in.) = 

Ilspec. Selection by X-ray; nGeomarine Sample Ref. Effort = % Compo = ± Opt. = 

Type X Isotropic Ko stress path X Used automated system: Drained Axial Strain Rate, Sa,rate (%/h) = NA 
I-- I--

450 stress path Consolidation: Anistropic Remarks: 

Loading X Static X Undrained X Compo X Strain Ustress X Constant Cell Pressure WCyclic (Hz) StressUStrain I-- I-- -- -- r- I--
Rate~nO.1; Conditions: Post Cyclic Drained Ext. Stress Path Variable Cell Pressure 1 ; Other: 

Water Initial- Trimming Location Final, Wat SOIL MASSES: Initial Final 
Content (WC); Top (Wo.1) Bottom (Wo.2) Sides (Wd (see below) Moist + Tare (etc.)(g 483.35 489.84 

Container No 137 581 5001 609 Tare (etc.) (g 0.00 0.00 
Mass Moist Soil + ConI. (g) 62.28 62.96 82.50 116.21 Mass Moist Spec., FI.{ln (g) 483.35 489.84 

Mass Dry Soil + Container (g) 56.89 57.40 74.14 101.00 Excess Dry Soil (soil not included in final mass measurement) 
Mass Container (g) 30.03 31.64 30.72 31.63 Container No 

Water Content, Wo,n (%) 20.07 21.58 19.25 21.93 Mass Dry Soil + Cont. (g 
Avg. Initial WC, Wo .• Vg (% 20.30 Final (Wat); X Slice ;1 Whole Spec. Mass Container (g 
See attached data sheet(s) for additional water contents Mass Excess Dry Soil, Md,e. (g 0.00 

Specimen Dimensions, (mm) Estimated Initial Unit Weight 
Height Dia., X indicates with membrane Total, Yto (lb/ft3) = 128.49 Dry, Yd,o (lbIft3)= 106.80 

Initial (Ho) Final (Hat) I nitial (Do) Final (Oat) I Membrane I Filter Paper I Apparatus 
GB 100.000 100.000 1T 51.00 57.70 JFO Membrane (mm): Top Bottom 
1 15.27 -0.89 2M 50.90 57.80 Wedge Number: Thickness: 0.57 0.69 
2 15.24 -1.55 36 50.90 58.90 Failure ........................... = 1 ISingle; X Double 0.58 0.69 
3 15.24 -2.14 1'T 54.40 ~= dm•x Circumference (Crm,o 150.0 150.0 
4 15.30 -2.85 2'M 51.70 ~= dmin Total Thickness Dia.(Crm,o!rc) 
5 15.27 -1.30 3'6 ~= lld Average: 0.32 47.75 

Avg. 115.26 98.25 Avg. 50.93 56.10 xxxxx Filter Paper: Top + Bottom:1K Yes; X No 
Measuring Devices: Ao = 71 D2/400 (cm2) 20.37 Filter Strips X Yes; r- No Number =. 8 r- """-

PI T'P,§Oj, Vo (cm3
) 234.85 Type of Filter Strips Vertical: Y4 in. & Whatman #54 

A.tb.m=71 (D*.i /400 (cm2 I--
Calipers: HI.; Dia 24.38 X Sprial: Y4 in. & Whatman #1 

Dial comparator@HI.; Dia A.tw,m=(dmin-26d)dm.x71/400 (cm2
) NA Apparatus: Mass Top Cap, Mtc = 53.4 g, 0.12 Ibf 

Remarks: 10# PI-002 D*.t=(Dr+2DM+Ds)/4 (mm) 55.71 Mass Displ. System, Md. (cap, dial, piston, etc.) = NA g, NA Ibf 

~Photo Taken. Failure Mode: NA - Not Applicable Top Cap Attached: Piston Dia.(in.) Load Cell: 
Failure Sketch ~BUI9' GB - Gage Block I~es; IxlNo; Xl Y2: n %; r---' hExternal txllnternal r-------------8 = I X Wedge Other Remarks: Top Cap - Rotation Fixed,<1°; X Limited, <5°; Unlimited, >5° a I 
I 
I : 20%~ t\ Parabolic LL=61 PL=17 PI=44 With: Frictionless End Caps; Lat. Movement Top Cap 

Wedge/Bulge Ht.= Internal LVDT Jacket 

NA (mm) Final Visual Classification: Pale Yellow Fat CLAY with Sand (CH) 

Trimmed 1 Reconstituted By:;-. __ ...:..A..;,,:W...:....-_ Set Up By: __ T_P __ Taken Down BY:_--=-A..;,,:W...:....-_ 
Date: 3/24/2008 Date: 3/24/2008 Date: 4/14/2008 

Prelim. Calc. By: TP Final Calc. By: TP Reviewed By: PiLi) 
Osee more detaile; sketch on attached sheet. Remarks: __________________________ .....,~:__._ ..... Taior_ 

B-2321_UD15c, SetupTD 5/13/2008 
I<Aw '113108 
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations & Summary(1) 
Project Number: 0411-08-1686 Cell No.: TRX-7 File Name: 2321UD UD15c 

Task Number: NA Specific Gravity: 2.710 o Measured; ~Assumed 
Boring No.: B-2321UD Sample No.: UD15 Specimen No.: c Depth (ft): 130.5-132.5 

Type Test: CIU Triaxial Specimen:0"undisturbed"; UReconstituted; U 
Calculations Corr for Salt (dissolved SOlids)·0No or,UYes, with concentration = ppm 

Inital Water Contents (WC), (Wo) over Saturation, (So), in (%): Calculated Mass of Dry Soil (g) 
Top, Wo.1 Botttom, WO•2 Sides, Wo.3 Avg., Wo.avQ Selct., Wo.s Back Cal., Wo•be 

~.~. 20.07 
rS~ 94.1 97.8 94.7 L.....:;:+------.l....------I.-----'-----..L...------i-----I .. ~ .. 

21.58 19.25 20.30 20.30 
94.7 

20.31 
.... - --

94.7 
Measured final mass of moist soil, Mt.at (g) 489.84 

Final mass of moist soil corrected for excess dry soil, Mtat.e (g) 489.84 

..... ~ .. ~~ .. _lniti~1 , Md.o 

~. __ ._ ..... _ X~~al,l\I1d.at 
Selected, Md 

401.79 ----_ .... _-_._-_ .... _ .. 

401.75 
401.79 

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 4 to Column 5 to 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 Stage Stage 

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

~ _~.~~ .. _s:~~~El..e.~_rl~~g.l1~t,~H".!.n . ..~~:92 . __ ~.~=~:~~~~ _~. __ ~ .. ~~._~0.80~ .. ~J"I.~._. ___ !!~ ___ ~~_ 
Sum of changes in (+ out) 0.31 25.72 NA NA NA 

.-.-~-- ---------- -~ -------~- - -------_. __ . __ ._ .... _-
burette readings, 6br•n (- in) -8.22 NA 16.27 NA NA NA (2) .. ~-..... -....... ~~ ._ ... ~ ........... ~ .. ~~-... -..... -.... ~- .~~-~ .... ~.~...... ... .-.----+----+----+----~ 
T.h~orE~~cal~y~. =.(~V_".x~H.~.n/H~ol_~_=O.:Q~ .. ~_ ~. ~ ~q.~~ .. __ ._._. ..4.~9._ ... _ . .NA._. ~~~.A .. _ ..... ~. NA __ ~ .. 

Vol. Factor, Fv = 6br•n/ 6Vt.n 5.26 NA NA NA .. ~ ..... -~ ................. _ ........ _.. . ...... -.. -_ ........ ~ .. -- ...... ~.- _ .......... ~ .. -~ .... ~~.~ .. ~.~ .. I--~~-+------+------+----.;-, 
Corrected 6Vet.n = Fv x 6Vt.n NA 0.00 NA NA NA (3) - .. -.-- ..... ~~~-.... -.~.- .. -.- .... --~.~~ ... ~ ........ ~-....... ~ .... __ . ~~- ~--~ .......... .----+----+----+----~ 

Selected 6Ve.n -0.09 -8.22 8.72 NA NA NA 

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

... _. __ . __ ._ .. _ .. ~~~g~~~~~essur~,~EJJpsi).....E~:87 ___ !!.~.~. _~_ .. ~~_ ~_~N~~~ Number of 
Back Pressure, Ub•n (psi) 49.72 NA NA NA Test Stages = ......... -............ ---.--.. ~ ... -~ ..... -~.- ._. ~~ _ ....... _ .. _- _ .... ~-.-.. ~ ~.~ ....... - .. - .. ~ --.. --.~ ~~~~~-.. ~I------=-------I 

Axial Force Reading, Pr.n (Ibf) 1.51 NA NA NA t50 =160min 

Eff. Consol. Stress (cr'e or cr'v.e) (4), (ksf) 11.49 NA NA NA 

te , ON or inlX days I hrs 14.00 NA NA NA 

At Final Test Stress/Stage - Summary of Calculation of 6Vc (cm3
) by Different Procedures 

By Select~~ yolurnes IBY Satur~ti<m=1.qO % By Change !n .. N1~s.~(!5) For Diff. in Meas. VoU~()~.':'a0 For Selected 6 Ve, ~quireci.... 
6Ve=i 0.41 6Ve=! -1.89 6Ve=: 1.72 &corr.for6Htd 6Ve=1 Gs forSe=100%:1 2.753 

At Final Test Stress/Stage - Consolidation Conclusions 
IlH e.f (mm) = 

Eae.e (%) = 

0.67 

0.58 
6Ve.dcm3

) = 0.41 Back Cal. Gs for S=100% = 2.753 Normalized 1_ H! .. ~.hJ~t::: .. _.-.O .. 06. .. I Eve.! (%) = - 0.17- .. .. Diff. in: I Vol. Ch. (%) = 

Summary of Specimen Physical Properties 
Specific Gravity: Water Unit Weight Void Volumetric Skempton 
Gs = 2.710 Measured Height Content Total Dry Saturation Ratio Water Porosity B para· 

Condition: (mm) (%) (pcf) (pcf) (%) e Content n meter %(6) 

Initial: 115.26 234.85 20.37 20.30 128.49 106.80 94.6 0.581 0.3479 0.368 95.0 

After ._to!~t.cr'£ _ .114.~.~ _.~~~:~. _.3g-,±~ .. ?~:.91_ .. 13~.44 1 06.~9 . .. ~q?L . .. q:?!~ _O.3!.6~~ ___ q:~~~. __ ~~... 
Consol.: to 2nd cr'e 

.. --- -_. - -

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

I .. 

..... 

Notes: (1) If the consol. stress in the 1 st consol. increment & 151 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. 
(6) Initial value is after back pressuring 
NA - Not Applicable ON - Over Night WC - Water Content 

Calculated By: TP Reviewed By: HI 
B-2321_UD15c.xls, CalSum1 5/13/2008 FUGRO CONSULTANTS, INC. 
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations Summary(2) 

Project Number: __ 0_4_1_1-_0_8_-1_6_8_6 __ TestType: ___ C_I_U_T_ri_ax_i_al___ App. No.: TRX-7 File Name:2321UD UD1! 
Project Name' Exelon (Victoria) Task No . NA Test No . 0 Test Series for' 0 .. .. 

~Tube UField Extruded ~ ~iner I Remolded Tamping ~Constant Effort: Blows/Tamps per Layer = 
Boring No.: 8-2321 UD Reconstituted Impact/Rammer Rammer W9t.(lbf)~ No. Layers = 

i-
Sample No.: UD15 Compostite No.: Pluviated: Tamper Force (Ibf) Drop (in.) = r-

=:JUndercompaction: Unl (%) = ___ Dia. (in.) = Depth (ft): 130.5-132.5 Specimen No.: c r- Kneading 
nSpec. Selection by X-ray; IlGeomarine Sample Ref. Effort = % Compo = ± Opt. = 

Type M~sotroPic -1 Ko stress path X Used automated system Drained Axial Strain Rate, Sa.rate (%/hr.)= NA 
Consolidation Anistropic 45° stress path Remarks: 

Loading J..25.. Static ~ Undrained ~~omp. ~~train Ustress ~"~"lconstant Cell pressure ~GCYCliC (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 = 2.710 Measured Height Volume Area Content Total Dry Saturation Ratio B para .. 

Condition: (mm) (cm3
) (cm2

) (%) (pcf) (pcf) (%) e meter %(1) Unit for Stresses: (ksf) 
Initial: 115.26 234.85 20.37 20.30 128.49 106.80 94.64 0.58 95.0 

After to 1 st O"c 114.60 234.44 20.46 21.91 130.44 106.99 102.66 0.58 

Consol.: to 2nd O"c 

to 3rd O"c 

to 4th O"c 

Consolidation Stress Summary and Loading Summary Membrane Correction 

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

Axial Strain during Consol., It.e : % 0.579 NA NA NA Modulus: 150.0 psi 

Vol. Strain during Consol., ~.e : % 0.175 NA NA NA Diameter: 47.75 mm 
Effective Vertical Stress, cr'v (ksf) 11.492 NA NA NA Thickness: 0.32 mm 

Effective Horizontal Stress, 'Ii': (ksf) 11.438 NA NA NA Area Correction 

Consol. Stress Ratio, k (cr'h 1 q,) : - 0.995 Type: Bulge 

Induced OCR: - 1.00 NA NA NA Stage Area Corr. Const.: Final Area (cm2): 

Eff. Average Stress, (q; + cr'h)/2 : (ksf) 22.930 1 st 1.157 24.38 

Eff. Mean Stress, (q; + 2'cr'h)/3 : (ksf) 11.456 2nd 

Undr. Ambient Shear Stress, lia: (ksf) NA NA NA NA 3rd 
Undr. Ambient Shear Strain, sa,ua % NA NA NA NA 4th 

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. Filter Paper Correction 
(1) Initial B is after saturation Type: None Type Strips: Sprial #1 

NA - Not Applicable Strips: 8 
Force: 0,000 Ibf/strip 

Final Visual Description and Remarks: Pale Yellow Fat CLAY with Sand (CH) 
~~==~~~~~~~~----------------------------------

Loading Summary 
Sa q p' ilU 0'1 ' 0'3' 

Stage Stress Status 
(%) (ksf) (ksf) (ksf) (ksf) (ksf) 

1st Max Shear Stress 2.21 3,352 4.728 10.053 8.079 1.376 

Max Obliquity 2.21 3.352 4.728 10.053 8.079 1.376 

2nd Max Shear Stress 
Max Obliquity 

3rd Max Shear Stress 
Max Obliquity 

4th Max Shear Stress 
Max Obliquity 

I I 
Remarks: Stain Rate (%/min) = 2.50E-03 

B .. 2321_UD15c, CalSum2 5/13/2008 FUGRO CONSULTANTS, INC. 
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STAGE 1 

Project: 0411-08-1686 Boring No.: B-2321UD Depth (ft.): 130.5-132.5 

Test Type: CIU Triaxial Sample No.: UD15 Stage No.: 1 

Specimen No.: c 

Elapsed Axial Strair Excess Volume Obliquity 
Time 8. q p' PWP, t.U Change a'1 /cr'3 At Es Er 

(min) (%) (ksf) (ksf) (ksf) (cm3
) - - (ksf) (ksf) 

0.0 0.000 0.027 11.465 0.000 0.000 1.005 0.000 - -
20.0 0.032 0.473 11.698 0.214 0.000 1.084 0.239 2775.0 2428.4 

40.0 0.074 0.835 11.831 0.439 0.000 1.152 0.274 2190.3 2049.7 

60.0 0.102 1.116 11.874 0.676 0.000 1.207 0.312 2135.7 1272.9 

80.0 0.152 1.368 11.882 0.920 0.000 1.260 0.344 1769.2 1222.1 

100.0 0.191 1.576 11.851 1.163 0.000 1.307 0.375 1622.4 917.6 

120.0 0.237 1.724 11.749 1.413 0.000 1.344 0.416 1429.3 601.3 

140.0 0.283 1.847 11.628 1.653 0.000 1.378 0.455 1284.8 507.4 

160.0 0.325 1.947 11.489 1.888 0.000 1.408 0.494 1182.4 370.3 

180.1 0.377 2.051 11.361 2.124 0.000 1.441 0.526 1073.9 681.4 

200.1 0.411 2.137 11.215 2.361 0.000 1.471 0.559 1027.1 357.1 

220.1 0.446 2.212 11.055 2.594 0.000 1.500 0.594 980.6 401.2 

240.1 0.505 2.277 10.855 2.857 0.000 1.531 0.635 891.0 314.8 

260.1 0.546 2.346 10.717 3.062 0.000 1.560 0.661 849.1 349.6 

280.1 0.576 2.409 10.554 3.285 0.000 1.592 0.691 826.7 318.2 

300.1 0.636 2.469 10.401 3.495 0.000 1.623 0.718 768.1 -2842.9 

320.1 0.672 2.519 10.256 3.695 0.000 1.651 0.743 741.8 219.0 

340.1 0.728 2.564 10.092 3.909 0.000 1.681 0.770 697.5 256.1 

360.1 0.756 2.623 9.964 4.097 0.000 1.715 0.789 687.2 288.2 

380.1 0.820 2.664 9.806 4.300 0.000 1.746 0.815 643.6 298.0 

400.1 0.851 2.710 9.672 4.469 0.000 1.779 0.834 630.6 147.2 ---.-- --
450.1 0.974 2.805 9.306 4.930 0.000 1.863 0.888 570.8 174.0 ----
530.1 1.153 2.941 8.772 5.608 0.000 2.009 0.962 505.6 145.4 

610.1 1.335 3.066 8.298 6.217 0.000 2.172 1.021 455.4 120.4 

690.1 1.541 3.171 7.792 6.813 0.000 2.372 1.084 408.0 83.3 

770.1 1.750 3.258 7.216 7.479 0.000 2.646 1.158 369.3 72.6 

850.1 1.943 3.322 6.506 8.253 0.000 3.086 1.253 339.2 49.4 

893.1 2.052 3.337 5.861 8.919 0.000 3.643 1.346 322.6 20.8 

953.1 2.207 3.352 4.728 10.053 0.000 5.870 1.513 301.3 -2.9 

1013.1 2.378 3.207 4.947 9.693 0.000 4.686 1.525 267.5 -80.8 

1073.1 2.533 3.176 4.799 9.815 0.000 4.912 1.558 248.6 -151.6 

1133.1 2.705 3.123 4.800 9.759 0.000 4.727 1.576 229.0 -28.2 

1193.1 2.878 3.019 5.290 9.167 0.000 3.659 1.532 208.0 -151.2 

1253.1 3.031 2.981 5.343 9.087 0.000 3.525 1.536 194.9 -29.1 

1313.1 3.194 2.978 5.039 9.380 0.000 3.889 1.589 184.8 -25.7 

1373.1 3.341 2.939 5.209 9.172 0.000 3.589 1.574 174.3 -38.3 

1433.1 3.516 2.875 5.528 8.778 0.000 3.168 1.542 162.0 -45.7 

1493.1 3.666 2.849 5.521 8.768 0.000 3.132 1.553 154.0 -55.3 

1553.1 3.810 2.811 5.609 8.640 0.000 3.009 1.552 146.2 -23.1 

1613.1 3.962 2.785 5.404 8.821 0.000 3.127 1.599 139.2 -64.1 
1673.1 4.141 2.728 5.588 8.568 0.000 2:908 1.588 130.5 -48.3 

1733.1 4.301 2.687 5.458 8.664 0.000 2.939 1.629 123.7 -32.7 

B-2321_UD15c, ShrData1 5/13/2008 4of9 
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STAGE 1 

Elapsed ~ial Strair Excess Volume Obliquity 
Time Eo q p' PWP, t.U Change 0'1/aI3 At Es ET 
(min) (%) (kst) (kst) (kst) (em3

) - - (kst) (kst) 
1793.1 4.434 2.667 5.345 8.761 0.000 2.993 1.659 119.1 -70.1 

1853.1 4.580 2.606 5.588 8.459 0.000 2.748 1.639 112.6 -54.6 
1913.1 4.762 2.572 5.536 8.468 0.000 2.735 1.665 106.9 -36.9 

1973.1 4.925 2.544 5.488 8.492 0.000 2.728 1.687 102.2 -39.8 

2033.1 5.086 2.513 5.404 8.551 0.000 2.739 1.719 97.8 -34.0 

2093.1 5.241 2.506 4.722 9.211 0.000 3.261 1.860 94.6 -31.0 

2153.1 5.406 2.465 4.954 8.954 0.000 2.980 1.835 90.2 -56.6 

2213.1 5.550 2.424 5.033 8.826 0.000 2.858 1.842 86.4 -41.5 

2273.1 5.706 2.389 5.113 8.712 0.000 2.755 1.844 82.8 -38.4 
2333.1 5.846 2.372 5.073 8.740 0.000 2.756 1.863 80.2 -28.5 

2393.1 5.996 2.349 5.030 8.757 0.000 2.752 1.886 77.5 -25.2 

2453.1 6.149 2.326 5.020 8.731 0.000 2.726 1.902 74.8 -26.0 

2513.1 6.300 2.312 4.997 8.753 0.000 2.721 1.915 72.5 -20.5 

2573.1 6.454 2.293 4.947 8.784 0.000 2.729 1.938 70.2 -30.8 

2633.1 6.615 2.267 4.883 8.819 0.000 2.733 1.969 67.7 -30.9 

2693.1 6.761 2.246 4.816 8.860 0.000 2.748 1.998 65.6 -40.2 

2753.1 6.903 2.221 4.760 8.902 0.000 2.750 2.027 63.6 -26.7 

2813.1 7.050 2.196 4.692 8.936 0.000 2.760 2.061 61.6 -20.9 

2873.1 7.201 2.182 4.669 8.948 0.000 2.755 2.076 59.9 -20.3 

2933.1 7.353 2.167 4.593 9.014 0.000 2.786 2.106 58.2 -17.7 

2993.1 7.499 2.156 4.459 9.128 0.000 2.872 2.145 56.8 -21.1 

3053.1 7.677 2.133 4.500 9.065 0.000 2.803 2.153 54.9 -40.3 

3113.1 7.811 2.105 4.431 9.108 0.000 2.810 2.192 53.2 -35.2 

3173.1 7.959 2.077 4.355 9.152 0.000 2.824 2.234 51.5 -42.3 

3233.2 8.122 2.054 4.277 9.203 0.000 2.849 2.273 49.9 -18.5 

3293.2 8.264 2.034 4.234 9.236 0.000 2.848 2.301 48.6 -23.1 

3353.2 8.412 2.018 4.202 9.257 0.000 2.848 2.323 47.4 -33.7 

3413.2 8.571 2.000 4.159 9.284 0.000 2.852 2.352 46.0 -18.4 

3473.2 8.741 1.977 4.085 9.330 0.000 2.875 2.392 44.6 -30.8 

3533.2 8.893 1.958 4,042 9.353 0.000 2.880 2.421 43.4 -33.4 

3593.2 9.040 1.939 3.990 9.382 0.000 2.891 2.454 42.3 -26.6 

3653.2 9.183 1.913 3.940 9.406 0.000 2.889 2.494 41.1 -25.1 

3713.2 9.327 1.905 3.914 9.439 0.000 2.897 2.510 40.3 -19.2 

3773.2 9.480 1.883 3.865 9.456 0.000 2.899 2.548 39.2 -27.9 

3833.2 9.625 1.864 3.844 9.456 0.000 2.883 2.574 38.2 -26.3 

3893.2 9.775 1.849 3.817 9.474 0.000 2.879 2.598 37.3 -23.5 

3953.2 9.928 1:825 3.784 9.491 0.000 2.864 2.635 36.2 -24.1 

4013.2 10.085 1.810 3.746 9.515 0.000 2.870 2.664 35.4 -24.5 

4073.2 10.237 1.792 3.694 9.534 0.000 2.885 2.701 34.5 -15.0 

4133.2 10.389 1.777 3.666 9.549 0.000 2.881 2.728 33.7 -18.3 

4193.2 10.557 1.769 3.643 9.558 0.000 2.888 2.745 33.0 -14.5 

4253.2 10.700 1.760 3.608 9.590 0.000 2.904 2.767 32.4 -12.8 

4313.2 10.869 1.744 3.564 9.620 0.000 2.917 2.800 31.6 -15.3 

4373.2 11.015 1.732 3.564 9.619 0.000 2.892 2.816 31.0 -16.3 

4433.2 11.180 1.722 3.514 9.645 0.000 2.922 2.845 30.3 -13.5 
4493.2 11.321 1.702 3.434 9.698 0.000 2.966 2.897 29.6 -28.6 

4553.2 11.469 1.687 3.389 9.747 0.000 2.983 2.932 29.0 -26.9 
4613.2 11.620 1.674 3.350 9.757 0.000 2.998 2.963 28.4 -3.4 

4673.2 11.770 1.691 3.465 9.657 0.000 2.905 2.904 28.3 25.3 
4733.2 11.922 1.693 3.452 9.684 0.000 2.924 2.905 27.9 -4.5 

B-2321_UD15c, ShrData1 5/13/2008 50f9 



Volume 3 Rev. 1 - 9/2/2008 Page 1332 of 2225 DCN# EXE812

STAGE 1 

Elapsed ~ial Strair Excess Volume Obliquity 
Time e. q p' PWP,6U Change CJ'1/cr'3 At Es Er 
(min) (%) (ksf) (ksf) (ksf) (em3

) - - (ksf) (ksf) 
4793.2 12.091 1.689 3.405 9.724 0.000 2.970 2.924 27.5 -0.7 

4853.2 12.230 1.679 3.382 9.737 0.000 2.972 2.946 27.0 -15.9 
4913.2 12.365 1.673 3.365 9.755 0.000 2.978 2.960 26.6 -8.4 
4973.2 12.521 1.663 3.336 9.767 0.000 2.988 2.984 26.1 0.6 
5033.2 12.666 1.664 3.316 9.790 0.000 3.015 2.989 25.9 -10.1 

5093.2 12.807 1.659 3.312 9.790 0.000 3.008 2.997 25.5 -11.5 
5153.2 12.960 1.652 3.298 9.788 0.000 3.008 3.012 25.1 0.3 
5213.2 13.133 1.644 3.282 9.810 0.000 3.007 3.031 24.6 -9.0 

5273.2 13.271 1.638 3.275 9.789 0.000 3.002 3.041 24.3 -10.7 
5333.2 13.438 1.633 3.258 9.811 0.000 3.009 3.055 23.9 -3.4 

5393.3 13.585 1.629 3.243 9.818 0.000 3.018 3.065 23.6 -7.9 
5453.3 13.730 1.622 3.234 9.829 0.000 3.012 3.080 23.2 -6.5 
5513.3 13.881 1.618 3.207 9.844 0.000 3.036 3.096 22.9 -11.0 

5573.3 14.028 1.616 3.197 9.860 0.000 3.043 3.102 22.7 -3.9 
5633.3 14.205 1.607 3.184 9.865 0.000 3.039 3.120 22.3 -8.6 
5693.3 14.333 1.604 3.169 9.876 0.000 3.049 3.131 22.0 -3.7 

5753.3 14.489 1.596 3.136 9.899 0.000 3.073 3.153 21.7 -15.6 

5813.3 14.658 1.587 3.126 9.896 0.000 3.062 3.173 21.3 -4.2 
5873.3 14.802 1.577 3.087 9.935 0.000 3.089 3.202 20.9 -12.6 

5933.3 14.957 1.568 3.068 9.936 0.000 3.092 3.224 20.6 -14.5 

5993.3 15.085 1.564 3.048 9.962 0.000 3.106 3.238 20.4 -144.7 

B-2321_UD15c, ShrData1 5/13/2008 60f9 
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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.: TRX-7 File Name:-2359UD um 

Task No.: NA Test Stress(es), (J'c or IT'v.c = 5.04 NA NA & NA ksf ----------------
Project Name: Exelon (Victoria) k (IT'h.c 1 IT'v.c) = 1.00 Induced OCR = 1.00 

Assig Remarks' Specific Gravity' 2 710 o Meas' OAssumed ., 

~Tube UField Extruded tjLiner Remolded Tamping W Constant Effort: BlowslTamps per Layer = 
Boring No.: B-2359UD Reconstituted - Impact/Rammer Rammer Wgt.(lbf)= No. Layers = 

Sample No.: UD5 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) = 
I-

wundercompaction: Uni (%) = Depth (ft): 40.0-41.7 Specimen No.: c Kneading Dia. (in.) = 
hspec. Selection by X-ray; nGeOmarine Sample 

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

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

450 stress path Consolidation: Anistropic Remarks: 

Loading X Static X Undrained X Compo X Strain Ustress X Constant Cell Pressure WCyClic (Hz) StressUStrain - -- i-- i-- l- i--
Rate:nO.1; Conditions: Post Cyclic Drained Ext. Stress Path Variable Cell Pressure 1 ; Other: 

Water Initial- Trimming Location Final, Wat SOIL MASSES: Initial Final 
Content (WC); Top (Wo.1) Bottom (Wo.2) Sides (Wd (see below) Moist + Tare (etc.)(g 477.28 485.45 

Container No 4022 4146 587 4003 Tare (etc.) (g 0.00 0.00 
Mass Moist Soil + ConI. (g) 75.06 90.34 80.69 149.61 Mass Moist Spec., tl.l!n (g) 477.28 485.45 

Mass Dry Soil + Container (g) 66.96 79.80 71.62 127.21 Excess Dry Soil (soil not included in final mass measurement) 
Mass Container (g) 30.12 30.34 31.53 30.36 Container No 

Water Content, W o.n (%) 21.99 21.31 22.62 23.13 Mass Dry Soil + Cont. (g 
Avg. Initial WC, Wo.avg (% 21.97 Final (Wat); X Slice ;1 Whole Spec. Mass Container (g 

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

Specimen Dimensions, (mm) Estimated Initial Unit Weight 
Height Dia., X indicates with membrane Total, Yto (Ib/fi3) = 126.09 Dry, Y d,o (Ib/ft3)= 103.38 

Initial (Ho) Final (Hat) Initial (Do) Final (Oat) I Membrane I Filter Paper I Apparatus 
GB 100.000 100.000 1 T 51.10 57.80 jFo Membrane (mm): Top Bottom 
1 15.55 -0.34 2M 51.00 59.00 Wedge Number: Thickness: 0.77 0.63 
2 15.51 -0.69 3B 51.00 58.50 Failure = 1 ISingle; X Double 0.78 0.64 ........................... 
3 15.50 0.27 1'T 52.50 ~= dm•x Circumference (Crm.o 148.0 149.0 
4 15.56 -0.19 2'M 52.30 ~= dmin 1 Total Thickness Dia. (Crm.o/7t) 
5 15.49 0.10 3'B ~=M Average: 0.35 47.27 

Avg. 115.52 99.83 Avg. 51.03 56.02 xxxxx Filter Paper: Top + Bottom: Yes; X No 
-- ~ 

Measuring Devices: Ao = 7t D2/400 (cm2
) 20.45 Filter Strips X Yes; No Number = 8 ,-- -- "'"'-

Pi T'P"~o;, Vo (cm3) 236.30 Type of Filter Strips Vertical: Y4 in. & Whatman #54 
Aatb,m=7t (D* .t)2 /400 (cm2 I--

Calipers: HI.; Dia 24.55 X Sprial: Y4 in. & Whatman #1 

Dial comparator[ijHI.; Dia A.tw.m=(dmin-2Ll.d)dmax71/400 (cm2
) NA Apparatus: Mass Top Cap, Mtc = 53.4 g, 0.12 Ibf 

Remarks: 10# PI-002 D*.,=(DT+2DM+DB)/4 (mm) 55.91 Mass Displ. System, Md. (cap. dial. piston. etc.) = NA g, NA Ibf 

~Photo Taken. Failure Mode: NA - Not Applicable Top Cap Attached: __ Piston D~in.) Load Cell: 
Failure Sketch ~BUI9' GB - Gage Block I~es; Ix1No; X Yl:n%· hExternal rxllnternal 2. 41 

8 = r-------------, 
X Wedge Other Remarks: I Top Cap - Rotation Fixed,<1°; X Limited, <5°; Unlimited, >50 a I 

I 
I 

20%1 I Parabolic LL=65 PL=18 PI=47 With: Frictionless End Caps; Lat. Movement Top Cap I 

~ 
I 

Wedge/Bulge Ht.= Internal LVDT Jacket 

NA (mm) Final Visual Classification: Pale Brown Fat CLAY (CH) 

Trimmed 1 Reconstituted By: ____ A_W __ _ Set Up By:_---'-T'-P __ Taken Down By: ____ A_W __ _ 

Date: 3/21/2008 Date: 3/21/2008 Date: 4/112008 

Prelim. Calc. By: TP Final Calc. By: TP Reviewed By: /Ill)) 
Osee -~~-r:-detailed' sketch on attached sheet. Remarks: ______________________ ---;".-;,.,-;-..--r: .... ....-

B-2359_UD5c, SetupTD 5/13/2008 
KAw"hllo8 

FUGRO CONSULTANTS, INC. 
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations & Summary(1) 
Project Number: 0411-08-1686 Cell No.: TRX-7 File Name: ·2359UD UD5c 

Task Number: NA Specific Gravity: 2.710 0Measured; ~Assumed 
Boring No.: B-2359UD Sample No.: UD5 Specimen No.: c Depth (ft): 40.0-41.7 

Type Test: CIU Triaxial specimen:0"undisturbed"; DReconstituted; D 
Calculations Corr. for Salt (dissolved SOlids):0NO or,DYes, with concentration = ppm 

Inital Water Contents (WC), (Wo) over Saturation, (So), in (%): Calculated Mass of Dry Soil (g) 
Top, Wo,1 Botttom, W o,2 Sides, Wo,3 Avg., Wo,avo Selc!., Wo,s Back Cal., Wo,bc __ .I.nitial§el~9ted WC, WO ~%) ... .2~.?L 

~ ... - 29\'~~ 29i~2' .. 292~:t ...29~:i- .. -~~~;.-- --29\'~i .. ----.. '~.:~·:~.=---~~l~I(~~ .-~~~~~ __ . 
Measured final mass of moist soil, Mt,at (g) 485.45 Selected, Md 394.26 

Final mass of moist soil corrected for excess dry soil, Mtat,e (g) 485.45 

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 Con sol. Column 2 or 3 
Volume (cm3

) Within Given Seating Back- Increment to 1st Test 
Consolidation Stages/Columns Stress Pressuring (1) Stage (1) 

Column 4 to 
2nd Test 

Stage 

Column 5 to Column 6 to 
3rd Test 4th Test 

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

... _.ChangeinHeight,~He,n __ ~0.013 .. _ -1.10 ... __ ... 1.34._._~!-._._. __ .J'!A __ .. __ !'IA __ _ 
Sum of changes in (+ out) 7.77 NA NA NA ...... ---.--.... -- -.. .. -. .. .. .. - ---... r-....... --o(----o(----o(----+__. 
burette readings, ~br,n (- in) -0.17 -16.71 NA 16.27 NA NA NA (2) 

Theoreti9al ~Vet,n = (3VoxM~e,n/I:icJ._.~~!.._._.~6.7~ ______ ... __ ... _8~~_._ .. ____ NA NA NA 
Vol. Factor, Fv = ~br,n/ ~Vt,n 0.94 NA NA NA 

-----------·1---.. · .... -1-----+------+-----+-----01-"1 
Corrected ~Vet,n = Fv x ~Vt,n NA 0.00 NA NA NA (3) ----- --------- ------- --.... -.-... _.-- . ----.. -.-.1-----+-----+-----01-----1..,;".,;"i 

Selected ~Ve,n -0.51 -6.75 7.77 NA NA NA 

Summary For Test Stages 
Test Stage: 1st = 1 2nd = 2 

Cell Pressure,. cre,n (psi) 124.80 
Back Pressure, Ub,n (psi) 89.62 

-- "- -- ----
Axial Force Reading, Pr,n (Ibf) 2.00 

Eff. Consol. Stress (cr'e or cr'v,e) (4), (ksf) 5.02 

te , ON or inlX days I hrs 3.00 

NA 
NA 

NA 

NA 

NA 

3rd = 3 

NA 
.. - .. 

NA _. __ .. '. 

NA 

NA 

NA 

4th = 4 

NA Number of 
---- ---------_ ...... 

NA Test Stages = 
.. -_ ... . 

NA tso = 220 min 
NA 

NA 

At Final Test StresslStage - Summary of Calculation of IJ.Ve (cmJ) by Different Procedures 

1 

By Selected Vol~~~~J By satur~.!iO~ _~!Q.~~ By Chang~~~.Mass (5) For Diff. in Meas. VoI.JYO-V3Y., For Selected ~Ve, ~~.9.':lired 
~Ve=1 0.51 I ~ve=1 -0.80 ~ve=1 8.67 &Corr.for~Htd~Ve=1 Gs forSe=100%:[ 2.735 

At Final Test StresslStage - Consolidation Conclusions 

= ..... 00". 1164" -"I~V:vfe(,Cf (~:o)) =_ -90 ... 52.21 .... 1 Back Cal. Gs for S=100% = __ 2 .. X~? Normalized 1. __ l:it:.~h .. Jo~2:: .... O .. ?~_. 
= Co " Diff. in: I Vol. Ch. (%) = 

~He,f (mm) 

Eae,e (%) 

Specific Gravity: 
Gs = 2.710 Measured 

Condition: 
Initial: 

After ~.~_~.~'~ 

Height 
(mm) 

115,52 
115.36 

.. - .. ------

Volume 
(cm3

) 

236.30 
235.79 ----_. __ ... 

Consol.:!? 2ndcr'e__ __ ... __ ._ 
to 3rd cr~__ 
to 4th cr'e 

Summary of Specimen Physical Properties 
Water Unit Weight Void 

Area Content Total Dry Saturation Ratio 
(cm2

) (%) (pcf) (pcf) (%) e 
20.45 21.06 126.09 104.16 91.8 0.621 
20.44 23.13 128.53 104.38 101.4 0.618 

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

Notes: (1) If the consol. stress in the 15t consol. increment & 15t test stage are equal, log the data in Column 4. 

Volumetric Skempton 
Water Porosity B para-

Content n meter %(6) 

0.3519 0.383 90.0 
0.3874 0.382 

---~-."-.-.- _ .. _-. -- - "- _. __ ._- -- _._ .. -

(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. 
(6) Initial value is after back pressuring 
NA - Not Applicable ON - Over Night WC - Water Content 

Calculated By: TP Reviewed By: HP 
B-2359_U05c.xls, CalSum1 5/13/2008 FUGRO CONSULTANTS, INC. 

.' 
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations Summary(2) 

Project Number: 0411-08-1686 
--------~------

Test Type: ____ ~C....;.I..;..U...;T..;..ri..;..ax....;.i....;.al~___ App. No.: TRX-7 File Name:-2359UD UD5 
Project Name· Exelon (Victoria) Task No . NA Test No . 0 Test Series for· 0 .. .. 

~Tube UField Extruded [lLiner IRemolded Tamping --.JConstant Effort: BlowslTamps per Layer = 
Boring No.: B-2359UD Reconstituted 

f--
Impact/Rammer Rammer W9t.(Ibf)'B== No. Layers = 

Sample No.: UD5 Compostite No.: Pluviated: Tamper Force (Ibf) Drop (in.) = t--
~Undercompaction: Unl (%) = ___ Dia. (in.) = Depth (ft): 40.0-41.7 Specimen No.: c 

t--
Kneading 

ISpec. Selection by X-ray; IlGeOmarine Sample Ref. Effort = % Compo = ± Opt. = 
Type ~lsotroPic -1 Ko stress path X Used automated system Drained Axial Strain Rate, Ea.rate (%/hr.)= NA 

Consolidation Anistropic 45° stress path Remarks: 

Loading ~ Static ~ undrained~comp. ~Strain UStress ~,constant Cell pressure l-daCY:n~Z) HStress UStrain 
Conditions Post Cyclic Drained Ext. Stress Path Variable Cell pressure Rate: 0.1; 1; Other: 

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

Condition: (mm) (cm3) (cm2
) (%) (pcf) (pcf) (%) e meter %(1) Unit for Stresses: (ksf) 

Initial: 115.52 236.30 20.45 21.06 126.09 104.16 91.83 0.62 90.0 
After to 1 st cr'e 115.36 235.79 20.44 23.13 128.53 104.38 101.44 0.62 

Consol.: to 2nd cr'e 

to 3rd de 

to 4th de 

Consolidation Stress Summary and Loading Summary Membrane Correction 

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

Axial Strain during Consol., It.e : % 0.136 NA NA NA Modulus: 150.0 psi 

Vol. Strain during Consol., 9.e : % 0.216 NA NA NA Diameter: 47.27 mm 
Effective Vertical Stress, cr'. (ksf) 5.019 NA NA NA Thickness: 0.35 mm 

Effective Horizontal Stress, q>i': (ksf) 4.949 NA NA NA Area Correction 

Con sol. Stress Ratio, k (cr'h 1 0";' : - 0.986 Type: Bulge 

Induced OCR: - 1.00 NA NA NA Stage Area Corr. Const.: Final Area (cm2): 

Eff. Average Stress, (0; + cr'h)/2 : (ksf) 9.968 1 st 1.184 24.55 

Eff. Mean Stress, (0; + 2*cr'h)/3 : (ksf) 4.972 2nd 

Undr. Ambient Shear Stress, oa: (ksf) NA NA NA NA 3rd 
Undr. Ambient Shear Strain, Ea.ua % NA NA NA NA 4th 

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. Filter Paper Correction 
(1) Initial B is after saturation Type: None Type Strips: Sprial #1 

NA - Not Applicable Strips: 8 
Force: 0.000 Ibf/strip 

Final Visual Description and Remarks: Pale Brown Fat CLAY (CH) 
~~~~~~~~~~---------------------------------------------

Loading Summary 

Stage Stress Status 
ea q p' ~U cr1' cr3' 

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

1 st Max Shear Stress 7.85 2.428 6.496 0.885 8.923 4.068 

Max Obliquity 5.37 2.335 6.033 1.258 8.368 3.697 

2nd Max Shear Stress 
Max Obliquity 

3rd Max Shear Stress 

Max Obliquity 

4th Max Shear Stress 
Max Obliquity 

I I 
Remarks: Strain Rate (%/min) = 1.82E-03 

B-2359_UD5c, CalSum2 5/13/2008 FUGRO CONSULTANTS, INC. 
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STAGE 1 

Project: 0411-08-1686 Boring No.: B-2359UD Depth (ft.): 40.0-41.7 

Test Type: CIU Triaxial Sample No.: UD5 Stage No.: 1 
Specimen No.: c 

Elapsed lAxial Strair Excess Volume Obliquity 
Time Ea q p' PWP, L\U Change cr'1/cr'3 Af Es ET 
(min) (%) (ksf) (ksf) (ksf) (cm3

) - - (ksf) (ksf) 

0.0 0.000 0.035 4.984 0.000 0.000 1.014 0.000 - -
13.6 0.002 0.193 5.069 0.074 0.000 1.079 0.230 15008.0 7996.7 

27.3 0.028 0.322 5.107 0.164 0.000 1.134 0.286 2031.1 901.0 

40.9 0.057 0.439 5.137 0.252 0.000 1.187 0.311 1418.3 956.5 

54.6 0.076 0.542 5.139 0.352 0.000 1.236 0.348 1338.3 888.3 

68.2 0.102 0.632 5.155 0.429 0.000 1.280 0.357 1168.4 1072.4 

81.8 0.113 0.708 5.153 0.505 0.000 1.318 0.374 1195.4 1023.9 

95.5 0.137 0.779 5.152 0.581 0.000 1.356 0.387 1085.8 531.3 

109.1 0.162 0.839 5.144 0.640 0.000 1.390 0.401 992.7 601.9 

122.7 0.178 0.895 5.136 0.706 0.000 1.422 0.411 969.1 576.9 

136.4 0.199 0.942 5.140 0.751 0.000 1.449 0.414 910.0 616.2 

150.0 0.209 0.982 5.126 0.806 0.000 1.474 0.425 905.0 519.2 

163.7 0.245 1.024 5.117 0.858 0.000 1.501 0.433 806.1 266.2 

177.3 0.275 1.068 5.116 0.904 0.000 1.528 0.436 751.4 330.8 

190.9 0.293 1.101 5.111 0.943 0.000 1.549 0.441 727.6 315.9 

204.6 0.318 1.135 5.107 0.976 0.000 1.571 0.444 691.3 324.9 

218.2 0.335 1.167 5.091 1.027 0.000 1.595 0.453 675.8 329.1 

231.8 0.355 1.194 5.094 1.048 0.000 1.613 0.453 653.3 222.7 

245.5 0.384 1.219 5.098 1.069 0.000 1.629 0.452 616.5 289.5 

259.1 0.397 1.245 5.109 1.097 0.000 1.645 0.448 609.9 -415.0 

272.8 0.393 1.268 5.094 1.126 0.000 1.663 0.455 627.3 -586.6 

286.4 0.458 1.289 5.097 1.144 0.000 1.677 0.455 548.2 408.4 

300.0 0.465 1.318 5.094 1.173 0.000 1.698 0.457 551.5 444.1 

313.7 0.498 1.340 5.102 1.190 0.000 1.712 0.455 524.5 169.7 

327.3 0.516 1.358 5.099 1.220 0.000 1.726 0.456 513.4 244.7 

340.9 0.531 1.380 5.096 1.238 0.000 1.743 0.458 506.8 185.5 

354.6 0.576 1.399 5.086 1.255 0.000 1.759 0.462 473.7 178.6 

368.2 0.590 1.419 5.103 1.268 0.000 1.770 0.457 468.9 194.2 

381.9 0.614 1.432 5.098 1.292 0.000 1.782 0.459 454.9 120.7 

395.5 0.637 1.447 5.096 1.294 0.000 1.793 0.460 443.3 102.7 

409.1 0.679 1.463 5.093 1.312 0.000 1.806 0.462 420.9 140.6 

422.8 0.696 1.480 5.093 1.341 0.000 1.820 0.462 415.6 163.9 

436.4 0.725 1.499 5.089 1.359 0.000 1.835 0.464 403.8 119.1 

450.0 0.754 1.515 5.098 1.359 0.000 1.846 0.461 392.7 -193.9 

463.7 0.747 1.532 5.107 1.378 0.000 1.857 0.459 400.8 -234.9 

477.3 0.799 1.540 5.118 1.378 0.000 1.861 0.456 377.0 69.5 

491.0 0.823 1.553 5.101 1.392 0.000 1.876 0.461 369.0 130.9 

504.6 0.839 1.566 5.115 1.403 0.000 1.883 0.457 364.8 100.6 

B-2359_UD5c, ShrData1 5/13/2008 4of9 
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STAGE 1 

Elapsed ~xial Strair Excess Volume Obliquity 
Time e. q p' PWP, ~U Change cr'1/cr'3 AI Es ET 
(min) (%) (ksf) (ksf) (ksf) (em3

) - - (ksf) (ksf) 
518.2 0.872 1.574 5.116 1.405 0.000 1.888 0.457 353.1 76.9 
531.9 0.893 1.585 5.118 1.423 0.000 1.897 0.457 347.1 142.0 
545.5 0.915 1.604 5.131 1.422 0.000 1.910 0.453 343.2 126.5 
559.1 0.943 1.615 5.126 1.441 0.000 1.920 0.455 335.2 80.1 
613.7 1.038 1.655 5.131 1.466 0.000 1.952 0.455 312.2 81.4 
668.2 1.142 1.696 5.149 1.497 0.000 1.982 0.450 290.9 78.2 
722.8 1.236 1.732 5.164 1.518 0.000 2.010 0.447 274.6 70.4 
777.3 1.327 1.761 5.174 1.537 0.000 2.032 0.445 260.1 67.4 
831.9 1.427 1.797 5.194 1.556 0.000 2.058 0.440 246.9 58.8 
886.4 1.529 1.820 5.202 1.571 0.000 2.077 0.439 233.5 54.1 
941.0 1.631 1.852 5.214 1.582 0.000 2.102 0.437 222.8 57.6 
995.5 1.718 1.875 5.237 1.589 0.000 2.116 0.431 214.2 51.3 
1050.1 1.813 1.899 5.263 1.598 0.000 2.129 0.425 205.6 42.7 
1104.6 1.909 1.916 5.279 1.589 0.000 2.139 0.422 197.0 40.9 
1159.2 2.007 1.938 5.290 1.597 0.000 2.157 0.420 189.7 37.6 ----
1213.7 2.104 1.952 5.320 1.586 0.000 2.159 0.412 182.3 37.9 
1268.3 2.191 1.973 5.353 1.573 0.000 2.168 0.405 176.9 44.9 

1322.8 2.289 1.994 5.357 1.589 0.000 2.186 0.405 171.2 39.6 

1377.3 2.378 2.010 5.379 1.577 0.000 2.193 0.400 166.1 34.1 

1431.9 2.494 2.029 5.413 1.560 0.000 2.199 0.392 159.9 30.3 

1486.4 2.592 2.043 5.429 1.561 0.000 2.206 0.389 154.9 32.3 

1541.0 2.695 2.061 5.454 1.548 0.000 2.215 0.384 150.4 33.2 

1595.5 2.793 2.076 5.481 1.543 0.000 2.219 0.378 146.1 26.2 

1650.1 2.893 2.087 5.500 1.539 0.000 2.223 0.374 141.9 25.8 

1704.6 3.000 2.103 5.521 1.529 0.000 2.230 0.370 137.9 26.6 

1759.2 3.089 2.113 5.538 1.519 0.000 2.234 0.367 134.6 36.0 

1813.7 3.163 2.131 5.579 1.500 0.000 2.236 0.358 132.6 30.9 

1868.3 3.292 2.140 5.605 1.478 0.000 2.235 0.353 127.9 24.2 

1922.8 3.386 2.156 5.644 1.470 0.000 2.236 0.344 125.3 28.1 

1977.4 3.482 2.166 5.661 1.450 0.000 2.240 0.341 122.4 24.0 

2031.9 3.592 2.181 5.677 1.453 0.000 2.248 0.338 119.5 21.7 

2086.5 3.698 2.190 5.698 1.446 0.000 2.248 0.334 116.5 17.2 

2141.0 3.794 2.198 5.722 1.426 0.000 2.248 0.329 114.1 21.9 

2195.6 3.909 2.213 5.754 1.414 0.000 2.250 0.323 111.5 17.6 

2250.1 4.018 2.218 5.767 1.400 0.000 2.250 0.321 108.7 24.1 

2304.6 4.103 2.235 5.799 1.389 0.000 2.254 0.315 107.2 28.3 

2359.2 4.202 2.244 5.827 1.370 0.000 2.252 0.309 105.1 15.4 
2413.7 4.312 2.251 5.843 1.356 0.000 2.253 0.306 102.8 20.4 

2468.3 4.401 2.263 5.863 1.351 0.000 2.257 0.303 101.3 24.4 
2522.8 4.484 2.272 5.908 1.320 0.000 2.250 0.294 99.8 20.2 

2577.4 4.591 2.282 5.926 1.311 0.000 2.253 0.291 97.9 15.3 
2631.9 4.697 2.288 5.962 1.286 0.000 2.246 0.283 95.9 23.5 
2686.5 4.780 2.303 6.000 1.258 0.000 2.246 0.276 94.9 21.6 
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STAGE 1 

Elapsed Axial Strain Excess Volume Obliquity 
Time Ea q p' PWP, t.U Change 0"'1 /0"'3 Af Es ET 
(min) (%) (ksf) (ksf) (ksf) (em3

) - - (ksf) (ksf) 
2741.0 4.892 2.307 5.997 1.262 0.000 2.250 0.277 92.9 8.1 
2877.4 5.135 2.318 5.992 1.276 0.000 2.262 0.279 88.9 11.9 
3013.8 5.370 2.335 6.033 1.258 0.000 2.263 0.272 85.7 15.9 
3150.1 5.615 2.356 6.096 1.211 0.000 2.260 0.261 82.7 14.9 
3286.5 5.884 2.374 6.182 1.134 0.000 2.246 0.244 79.5 11.9 
3422.9 6.140 2.388 6.233 1.112 0.000 2.242 0.234 76.6 9.1 
3559.2 6.372 2.396 6.253 1.091 0.000 2.242 0.231 74.1 5.9 
3695.6 6.636 2.402 6.282 1.073 0.000 2.238 0.226 71.3 4.3 
3831.9 6.885 2.407 6.297 1.063 0.000 2.237 0.223 68.9 6.5 
3968.3 7.131 2.418 6.376 0.993 0.000 2.222 0.208 66.8 6.6 
4104.7 7.381 2.423 6.432 0.943 0.000 2.209 0.197 64.7 2.9 
4241.0 7.616 2.425 6.460 0.921 0.000 2.202 0.191 62.8 1.9 
4377.4 7.853 2.428 6.496 0.885 0.000 2.194 0.184 60.9 1.0 
4513.8 8.097 2.427 6.532 0.850 0.000 2.183 0.176 59.1 -2.6 

4650.1 8.354 2.421 6.559 0.815 0.000 2.170 0.170 57.1 -5.4 

4786.5 8.599 2.414 6.588 0.781 0.000 2.156 0.163 55.3 -5.9 

4922.9 8.835 2.407 6.614 0.746 0.000 2.144 0.156 53.7 -7.1 

5059.2 9.114 2.395 6.629 0.724 0.000 2.131 0.152 51.8 -7.7 
-----

5195.6 9.382 2.386 6.655 0.681 0.000 2.117 0.144 50.1 -9.0 

5332.0 9.624 2.372 6.671 0.652 0.000 2.104 0.139 48.6 -10.3 
5468.3 9.883 2.360 6.683 0.630 0.000 2.092 0.135 47.1 -10.0 

5604.7 10.134 2.347 6.687 0.612 0.000 2.082 0.132 45.6 -10.9 

5741.1 10.390 2.332 6.709 0.582 0.000 2.066 0.125 44.2 -11.2 

5877.4 10.644 2.318 6.726 0.552 0.000 2.052 0.119 42.9 -9.5 

6013.8 10.872 2.309 6.750 0.513 0.000 2.040 0.112 41.8 -8.9 

6150.2 11.152 2.296 6.757 0.492 0.000 2.029 0.108 40.5 -9.7 

6286.5 11.402 2.284 6.766 0.473 0.000 2.019 0.104 39.4 -11.0 

6422.9 11.659 2.268 6.758 0.465 0.000 2.010 0.103 38.3 -12.1 

6559.3 11.916 2.253 6.754 0.448 0.000 2.001 0.101 37.2 -12.3 

6695.6 12.160 2.237 6.752 0.446 0.000 1.991 0.099 36.2 -11.9 

6832.0 12.410 2.223 6.742 0.437 0.000 1.984 0.098 35.3 -11.5 

6968.4 12.668 2.208 6.762 0.409 0.000 1.970 0.091 34.3 -11.5 

7104.7 12.908 2.194 6.779 0.373 0.000 1.957 0.084 33.5 -10.5 

7241.1 13.138 2.183 6.752 0.387 0.000 1.956 0.089 32.7 -10.3 

7377.5 13.383 2.170 6.760 0.360 0.000 1.945 0.084 31.9 -10.8 

7513.8 13.657 2.155 6.755 0.355 0.000 1.937 0.082 31.1 -9.4 

7650.2 13.909 2.145 6.769 0.327 0.000 1.928 0.077 30.3 -7.8 

7786.5 14.153 2.136 6.807 0.288 0.000 1.915 0.066 29.7 -11.1 

7922.9 14.402 2.118 6.800 0.275 0.000 1.905 0.064 28.9 -12.8 
8059.3 14.657 2.104 6.783 0.276 0.000 1.899 0.065 28.2 -12.3 

8183.9 14.908 2.087 6.755 0.291 0.000 1.894 0.069 27.5 -13.5 
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TRIAXIAL TEST (ASTM D 4767-04): Specimen Setup I Take Down 
Project Number:_'--0...,;4...,;.1...,;.1-...,;0...,;8_-1.;,..6:..,;8;..,;6__ Test Type: CIU Triaxial Cell No.: TRX-2 File Name:2359UD UD1 

Task No.: NA Test Stress(es), (J'c or cr'v,c = 7.20 NA NA & NA ksf 

Project Name: Exelon (Victoria) k (cr'h,c 1 cr'v,c) = 1.00 Induced OCR = 1.00 Kua (crd,ua/2cr'v,c) = NA -----
Assig. Remarks: Specific Gravity' 2 720 [8] Meas' DAssumed ., 

~Tube UField Extruded 
f--

Liner Remolded Tamping U Constant Effort: BlowslTamps per Layer = 
Boring No.: B-2359UD Reconstituted Impact/Rammer Rammer Wgt.(lbf)= No. Layers = 

'-- r--
Sample No.: UD10 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) = r--

Dundercompaction: Uni (%) = Depth (tt): 70.0-71.7 Specimen No.: c r-- Kneading Dia. (in.) = 

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

Type X Isotropic Ko stress path X Used automated system: Drained Axial Strain Rate, Ea,rate (%/h) = NA - I-
450 stress path Consolidation: Anistropic Remarks: 

Loading X Static X Undrained X Compo X Strain U Stress X Constant Cell Pressure WCyclic (Hz) StressUStrain r-- f-- - - -
Rate':nO.1; 

r--
Conditions: Post Cyclic Drained Ext. Stress Path Variable Cell Pressure 1 ; Other: 

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

Content (WC); Top (Wo,1) Bottom (Wo,Z) Sides (Wd (see below) Moist + Tare (etc.)(g 501.30 505.52 

Container No 4016 851 968 1102 Tare (etc.) (g 0.00 0.00 

Mass Moist Soil + Cont. (g) 80.34 76.52 73.54 102.01 Mass Moist Spec., 1I./In (g) 501.30 505.52 

Mass Dry Soil + Container (g) 73.13 70.20 67.66 91.64 Excess Dry Soil (soil not included in final mass measurement) 

Mass Container (g) 30.16 31.86 31.91 31.49 Container No 

Water Content, Wo,n (%) 16.78 16.48 16.45 17.24 Mass Dry Soil + Cont. (g 

Avg. Initial WC, Wo,avg (% 16.57 Final (Wat); X Slice; Whole Spec. Mass Container (g 

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

Specimen Dimensions, (mm) Estimated Initial Unit Weight 
Height Dia., X indicates with membrane Total, "{t.o (lb/ft3) = 132.95 Dry, "{d,o (lb/ft3)= 114.06 

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

GB 100.000 100.000 1 T 51.00 58.30 Fo Membrane (mm): Top Bottom 

1 14.99 -0.81 2M 51.00 52.90 Wedge Number: Thickness: 0.72 0.61 

2 15.07 -0.76 3B 51.10 51.70 Failure = 1 ISingle; X Double 0.73 0.60 ........................... 
3 15.11 -1.12 1'T l= dmax Circumference (Crm,o 148.0 149.0 

4 15.08 -0.86 2'M l= dmin Total Thickness Dia.(Crm,of:l1:) 
5 15.12 -0.68 3'B j= L'.d Average: 0.33 47.27 

Avg. 115.07 99.15 Avg. 51.03 54.30 xxxxx Filter Paper: Top + Bottom: Yes; X No - r--
Measuring Devices: Ao = 1t D2/400 (cm2

) 20.45 Filter Strips X Yes; No Number = 8 - - '--

PI T""§Di' Vo (cm3) 235.38 Type of Filter Strips Vertical: % in. & Whatman #54 
Aatb.m=1t (D* at)2 /400 (cm2 -

Calipers: Ht.; Dia 22.86 X Sprial: % in. & Whatman #1 

Dial comparatorIilHt.; Dia A,tw,m=(dmin-26.d)dm.x1t/400 (cm2) NA Apparatus: Mass Top Cap, Mtc = 65.6 g, 0.14 Ibf 
Remarks: ID# PI-002 D*,t=(Dr+2DM+Da)/4 (mm) 53.95 Mass Displ. System, Mds (cap, dial, piston, etc.) = NA g, NA Ibf 

U Photo Taken. Failure Mode: NA - Not Applicable Top Cap Attached: Piston Dia.(in.) hi Load Cell: 
Failure Sketch r-------------, 

8 = I I a I I 
I I 
I I 

20%~: I 
I 

I 
I 
I 
I 
I 

§BUI9' GB - Gage Block M~es; nNo; MYz:n%; --' External f)<llnternal 
Wedge Other Remarks: Top Cap - Rotation X Fixed, <1°; Limited, <5°; Unlimited, >5° 

Parabolic LL=95 PL=34 PI=61 With: Frictionless End Caps; Lat. Movement Top Cap 
Wedge/Bulge Ht.= Internal LVDT Jacket 

NA (mm) Final Visual Classification: Mottled Light Gray and Yellowish Brown Fat CLAY (CH) 

Trimmed 1 Reconstituted By: AW ----- Set Up By: TP Taken Down By: TP 

Date: 3/24/2008 Date: 3/24/2008 
I! Prelim. Calc. By: TP 

Dse; more detaile~' sketch on attached sheet. Remarks: --'----
Final Calc. By: TP 

Date: 3/28/2008 
Reviewed By: ~)t,;O , 

--------------------------------------~KA~w~,T.J'=lTI/C8~ 

B-2359_UD10c, SetupTD 5/13/2008 FUGRO CONSULTANTS, INC. 
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations & Summary(1) 
Project Number: 0411-08-1686 Cell No.: TRX-2 File Name: 2359UD UD10c 

Task Number: NA Specific Gravity: 2.720 0Measured; ~Assumed 
Boring No.: B-2359UD Sample No.: UD10 Specimen No.: c Depth (ft): 70.0-71.7 

Type Test: CIU Triaxial Specimen:0"undisturbed"; DReconstituted; D 
Calculations Corr for Salt (dissolved solids)·0No or DYes with concentration = ppm , , 

Inital Water Contents (WC), (Wo) over Saturation, (So), in (%): Calculated Mass of Dry Soil (g) 
Top, Wo.1 Botttom, WO•2 Sides, Wo.3 Avg., Wo.avQ Selct., Wo._ Back Cal., Wo•be .... Initi~1 Selected WC~ w_o_ eta) 16.57 

~ -_.-

~ 
16.78 16.48 16.45 16.57 16.57 16.26 Initi~I,-lYId.() 430.04 .... _. . - - . -_ . . .. - . -_ .. - - - .. ... _- -- --- .-.. -.. -~--

93.4 92.4 92.3 92.7 92.7 91.7 ~inal'f\I1d,at _ 431.18 -_ .. - .. -_. _.-- - - -------- --. -
Measured final mass of moist soil, Mt,at (g) 505.52 Selected, Md 431.18 

Final mass of moist soil corrected for excess dry soil, Mtat.e (g) 505.52 

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 4 to Column 5 to Column 6 to 
Volume (cm3

) Within Given Seating Back- Increment to 1st Test 2nd Test 3i"d 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~eig~t, 6He.n -0.11 -0.05 0.84 NA NA NA 

.-.- -- .. - .. . ---" .. _- -.- - . __ . .. _- - ._-- ---- -- - .-.--- - ---- -----._--- ------ --- --------_. -- .... -
Sum of changes in (+ out) 3.15 6.69 NA NA NA - .. .- -- -------- -- ----. ----.---~ 

-- _ .. _ ... - - -----
burette readings, 6br•n (- in) -6.42 NA 15.63 NA NA NA (2) 
----------_._- --~--.- ..... ------ -_ ... ---_ .. ----------------- -_ ... _-----

Theoretical6Vet.n = (3Vo~M!_sn~IiJ -0.65 -0.33 5.13 NA NA NA 
--------- -~----.--- ------ - -- --- ------------ ._._- ..... _ .. _--- --- ------- _ .. -.--.-- -- -------

Vol. Factor, Fv = 6br•n/ 6Vt,n 1.31 NA NA NA 
----"-----_. ---.- .. --~---- -~-----.. -- --

Corrected 6 V et.n = F v x 6 Vt,n NA 0.00 NA NA NA (3) 
----~~--~-.----- ._- ---_. __ .- - ---------- - -----------_._.- _ .. _-_.- _ .. _- ._-._--

Selected 6 V e.n 3.15 -6.42 6.69 NA NA NA 

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

... C:E3II_ ~rE3ss~~e, cre.n (psQ 100.01 NA NA NA Number of 
.... _- -_._-... - '---' .. _._--.- - --- . ._---- _.. -- ._._._-_._-- - ----_ .. _--_. 

Back Pressure, Ub,n (psi) 50.23 NA NA NA Test Stages = 1 
. ... --- --- .- ---. ---- ... _ . ... _ .. _ .. _. .. _ .. _----- - . __ . -'-'.- .. _--_._ . . _----- ._ .. . _-

Axial Force Reading, Pr.n (Ibf) 1.71 NA NA NA tso = 30 min 

Eff. Consol. Stress (cr'e or d v.e) (4), (ksf) 7.24 NA NA NA 

te, ON or inlX days I hrs 1.00 NA NA NA 

At Final Test Stress/Stage - Summary of Calculation of 6Ve (cmJ) by Different Procedures 

By Sele~~?_,!olumes_IBY satu~~tiO!:1-= _1.0_0%_ By Chan_r in __ ~~~~l~ For Diff. in Meas. ~1U\f()~,!a.tl' For Selected 6Ve, required 
.-----------------

6Ve -I 3.42 6Ve -j 2.10 6Ve - 2.18 & corr. for 6Htd 6Ve- Gs for Se = 100 %: I 2.743 

At Final Test Stress/Stage - Consolidation Conclusions 
ClHe.! (mm) = 0.68 6Ve.! (cm3

) = 3.42 

I 
Back Cal. G_ for S=1 00% = 2.743 Normalized I rlt._~h-" (0/0) = 0.33 

-- --I Eve.! (%) 
--- - - - 1- - _._ .. -

Eae.e (%) = 0.59 = 1.45 Diff. in: i Vol. Ch. (%) = 

Summary of Specimen Physical Properties 
Specific Gravity: Water Unit Weight Void Volumetric Skempton 
G = s 2.720 Measured Height Volume Area Content Total Dry Saturation Ratio Water Porosity B para-

Condition: (mm) (cm3
) (cm2

) (%) (pcf) (pcf) (%) e Content n meter %(6) 

Initial: 115.07 235.38 20.45 16.26 132.95 114.36 91.7 0.482 0.2984 0.325 97.0 
After to 1 st cr'e 114.40 231.96 20.28 17.24 136.05 116.04 101.8 0.461 0.3210 0.315 -_._.- - ---- ----_.- -- -.-- -_. --- .... _- - --_._--_. ---- .- .. _ ... _" _._ .. - .. _. __ .. _. -- _.------. -- ._-- -_._-_._-- -_._---~~-.. -.--. ----_._- --.. ~--

Consol.: to 2nd de 
-.~ 

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

to 3rd cr'e 
-- . ----- --- - ... __ .... . - ... - ._ . - . ... _.-_. ._---- -------_._--- - ---- ---_ ... __ . ------- _._- - --- ._--

to 4th de 

Notes: (1) If the con sol. stress in the 1 _t consol. increment & 1 _t 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. 
(6) Initial value is after back pressuring 
NA - Not Applicable ON - Over Night WC - Water Content 

Calculated By: TP Reviewed By: liP 
B-2359_UD10c.xls, CalSum1 5/13/2008 FUGRO CONSULTANTS, INC. 
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MULTISTAGE TRIAXIAL TEST: Specimen Calculations Summary(2) 

Project Number:_----=0:...,;4:....;1..;,.1-...:.0..:.8-....,:1...:.6..:.86-=--_ Test Type: ___ C.:....:....::IU:....;T.:...;r..:...ia:::.x;.;.:ia:::.I___ App. No.: TRX-2 File Name:2359UD UDH 
Project Name' Exelon (Victoria) Task No . NA Test No . ° Test Series for' ° .. .. 

~Tube U Field Extruded C!Liner IRemolded Tamping l.JConstant Effort: BlowslTamps per Layer = 
Boring No.: B-2359UD Reconstituted Impact/Rammer Rammer W9t.(lbf):E!= No. Layers = -

Sample No.: UD10 Compostite No.: Pluviated: Tamper Force (Ibf) Drop (in.) = -
tJUndercompaction: Un; (%) = __ Dia. (in.) = Depth (ft): 70.0-71.7 Specimen No.: c - Kneading 

Ilspec. Selection by X-ray; DGeOmarine Sample Ref. Effort = % Compo = ± Opt. = 
Type ~"~~1.lsotroPic H.Ko stress path X Used automated system Drained Axial Strain Rate, Sa.rate (%/hr.)= NA 

Consolidation Anistropic 45° stress path Remarks: 

Loading ~ Static ~ undrained~~omp.~Strain UStress~Gonstant Cell pressure ~.CY:nHZ) HStress UStrain 
Conditions Post Cyclic Drained Ext. Stress Path Variable Cell pressure Rate: 0.1; 1; Other: 

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

Condition: (mm) (cm3) (cm2
) (%) (pcf) (pcf) (%) e meter %(1) Unit for Stresses: (ksf) 

Initial: 115.07 235.38 20.45 16.26 132.95 114.36 91.72 0.48 97.0 
After to 1 st cr'e 114.40 231.96 20.28 17.24 136.05 116.04 101.78 0.46 

Consol.: to 2nd cr'e 

to 3rd de 
to 4th de 

Consolidation Stress Summary and Loading Summary Membrane Correction 

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

Axial Strain during Consol., It.e : % 0.587 NA NA NA Modulus: 150.0 psi 

Vol. Strain during Consol., ~.e : % 1.453 NA NA NA Diameter: 47.27 mm 
Effective Vertical Stress, cr'. (ksf) 7.239 NA NA NA Thickness: 0.33 mm 

Effective Horizontal Stress, Cf,': (ksf) 7.173 NA NA NA Area Correction 

Consol. Stress Ratio, k (0\ 1 q;' : - 0.991 Type: Bulge 

Induced OCR: - 1.00 NA NA NA Stage Area Corr. Const.: Final Area (cm2): 

Eff. Average Stress, (q; + cr'h)/2 : (ksf) 14.412 1 st 0.770 22.86 

Eff. Mean Stress, (q; + 2*cr'h)/3 : (ksf) 7.195 2nd 

Undr. Ambient Shear Stress, lia: (ksf) NA NA NA NA 3rd 
Undr. Ambient Shear Strain, sa,ua % NA NA NA NA 4th 

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

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

NA - Not Applicable Strips: 8 
Force: 0.000 Ibf/strip 

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

Loading Summary 
E. q p' t.U cr/ cr3' 

Stage Stress Status 
(%) (ksf) (ksf) (ksf) (ksf) (ksf) 

1st Max Shear Stress 14.98 6.057 12.204 1.034 18.261 6.147 

Max Obliquity 2.62 5.183 9.703 2.658 14.886 4.521 

2nd Max Shear Stress 

Max Obliquity 

3rd Max Shear Stress 

Max Obliquity 

4th Max Shear Stress 
Max Obliquity 

I I 
Remarks: Stain Rate (%/min) = 0.0133 

B-2359_UD10c, CalSum2 5/13/2008 FUGRO CONSULTANTS, INC, 
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Project: 0411-08-1686 

Test Type: _-,C __ IU,,--T_ria,-x.....;ia_l_ 

Elapsed r-xial Strair 
Time Ea q 

(min) (%) (ksf) 

0.0 0.000 0.033 
3.0 0.005 0.065 
6.0 0.033 0.122 
9.0 0.056 0.189 
12.0 0.079 0.256 
15.0 0.108 0.341 
18.0 0.132 0.432 
21.0 0.158 0.564 
24.0 0.183 0.667 
27.0 0.206 0.763 
30.0 0.226 0.843 
33.0 0.249 0.944 
36.0 0.274 1.053 
39.0 0.299 1.149 
42.0 0.324 1.238 
45.0 0.346 1.320 

48.0 0.372 1.412 
51.0 0.398 1.514 
54.0 0.422 1.596 
57.0 0.446 1.689 
60.0 0.468 1.776 
63.0 0.495 1.864 
66.0 0.519 1.963 
69.0 0.543 2.077 
72.0 0.565 2.168 
75.0 0.589 2.240 
78.1 0.614 2.340 
81.1 0.637 2.432 
84.1 0.662 2.526 
87.1 0.686 2.603 
90.1 0.711 2.687 
93.1 0.735 2.756 
96.1 0.762 2.837 
99.1 0.784 2.918 
102.1 0.810 2.995 
105.1 0.837 3.067 
108.1 0.861 3.125 
111.1 0.886 3.186 

STAGE 1 

Boring No.: B-2359UO 

Sample No.: _---'-U_O""'10'--_ 
Specimen No.: c 

Excess Volume 
p' PWP, tlU Change 

(ksf) (ksf) (cm3) 

7.206 0.000 0.000 
7.237 0.005 0.000 
7.276 0.015 0.000 
7.343 0.030 0.000 
7.391 0.051 0.000 
7.449 0.073 0.000 
7.508 0.104 0.000 
7.597 0.142 0.000 
7.660 0.188 0.000 
7.712 0.236 0.000 
7.734 0.282 0.000 
7.786 0.336 0.000 
7.839 0.392 0.000 
7.879 0.453 0.000 
7.901 0.518 0.000 
7.920 0.576 0.000 
7.954 0.639 0.000 
7.985 0.706 0.000 
8.004 0.768 0.000 
8.033 0.833 0.000 
8.054 0.901 0.000 
8.075 0.970 0.000 
8.097 1.043 0.000 
8.145 1.115 0.000 
8.159 1.186 0.000 
8.164 1.253 0.000 
8.190 1.326 0.000 
8.213 1.395 0.000 
8.243 1.467 0.000 
8.242 1.531 0.000 
8.268 1.594 0.000 
8.276 1.656 0.000 
8.295 1.720 0.000 
8.313 1.780 0.000 
8.335 1.839 0.000 
8.349 1.894 0.000 
8.357 1.948 0.000 
8.361 2.006 0.000 

Obliquity 
(:/1/cr'3 

-
1.009 

1.018 
1.034 

1.053 
1.072 
1.096 
1.122 
1.160 
1.191 
1.219 
1.245 
1.276 
1.310 
1.342 

1.372 
1.400 
1.432 
1.468 
1.498 
1.532 
1.566 
1.600 
1.640 
1.684 

1.724 
1.756 
1.800 
1.841 
1.884 
1.923 
1.963 
1.999 
2.040 
2.082 
2.122 
2.161 
2.195 
2.231 

B-2359_UOlOc, ShrOata1 5/13/2008 

Oepth (ft.): 70.0-71.7 
Stage No.: __ -'-__ 

Af Es ET 
- (ksf) (ksf) 

0.000 - -
0.012 1282.3 844.4 
0.109 536.5 499.4 
0.061 559.1 581.0 
0.085 562.2 581.:5 
0.105 570.5 681.7 
0.122 606.3 877.8 
0.132 670.3 908.0 
0.142 691.9 833.5 
0.153 708.0 814.8 
0.174 715.6 847.8 

0.182 732.4 885.1 

0.190 744.8 818.6 
0.199 746.9 734.0 
0.212 743.1 729.3 
0.223 744.2 739.6 

0.229 742.4 750.6 

0.237 745.1 732.1 

0.245 741.5 718.6 

0.250 742.2 774.9 
0.257 744.7 725.7 
0.263 739.9 732.9 

0.269 743.1 885.5 

0.270 752.7 890.3 

0.277 755.3 707.5 

0.283 748.9 704.8 

0.287 751.4 811.8 

0.290 753.5 771.9 

0.292 752.7 699.0 

0.298 749.8 666.3 

0.300 746.9 614.3 

0.303 740.7 587.1 

0.306 736.2 665.9 
0.308 735.7 654.0 
0.309 731.0 561.8 

0.312 724.7 509.3 

0.314 718.0 485.7 
0.317 711.5 580.8 
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STAGE 1 

Elapsed ~xial Strair Excess Volume Obliquity 
Time 8a q p' PWP, t.U Change cr'1/cr'3 At Es ET 
(min) (%) (ksf) (ksf) (ksf) (em3

) - - (ksf) (ksf) 

114.1 0.910 3.265 8.393 2.059 0.000 2.273 0.316 710.5 628.7 
117.1 0.935 3.340 8.416 2.106 0.000 2.316 0.317 707.0 544.4 
120.1 0.961 3.406 8.432 2.154 0.000 2.355 0.318 701.6 421.8 
123.1 0.985 3.446 8.430 2.196 0.000 2.383 0.321 692.9 423.8 
135.1 1.086 3.703 8.525 2.358 0.000 2.536 0.320 675.9 472.3 
147.1 1.185 3.918 8.608 2.490 0.000 2.671 0.320 655.7 408.7 
159.1 1.282 4.104 8.682 2.598 0.000 2.793 0.319 635.0 346.0 
171.1 1.383 4.260 8.755 2.682 0.000 2.895 0.317 611.3 291.6 
183.1 1.486 4.401 8.829 2.747 0.000 2.988 0.314 587.9 286.8 
195.1 1.587 4.552 8.937 2.794 0.000 3.076 0.309 569.6 263.8 
207.1 1.690 4.669 9.034 2.819 0.000 3.140 0.303 548.7 209.3 
219.1 1.790 4.765 9.107 2.834 0.000 3.195 0.299 528.6 158.3 ----
231.1 1.895 4.831 9.185 2.830 0.000 3.219 0.294 506.4 130.4 
243.1 2.000 4.902 9.260 2.821 0.000 3.249 0.289 486.9 142.7 
255.1 2.102 4.979 9.352 2.808 0.000 3.277 0.283 470.5 125.4 
267.1 2.203 5.030 9.499 2.716 0.000 3.251 0.271 453.5 92.0 
279.1 2.307 5.073 9.537 2.712 0.000 3.273 0.269 436.9 59.9 
291.1 2.410 5.092 9.585 2.698 0.000 3.267 0.265 419.8 50.0 
303.1 2.513 5.125 9.622 2.679 0.000 3.279 0.263 405.2 88.1 
315.1 2.616 5.183 9.703 2.658 0.000 3.293 0.258 393.7 87.1 
327.1 2.717 5.214 9.764 2.630 0.000 3.292 0.253 381.4 45.4 
339.1 2.817 5.228 9.807 2.600 0.000 3.284 0.250 368.9 20.0 ----
351.1 2.917 5.234 9.841 2.570 0.000 3.272 0.247 356.6 19.9 ----
363.1 3.018 5.248 9.894 2.538 0.000 3.259 0.242 345.6 42.4 
375.1 3.119 5.277 9.949 2.510 0.000 3.259 0.238 336.2 52.3 
387.1 3.220 5.301 10.000 2.480 0.000 3.256 0.235 327.2 42.3 
399.1 3.317 5.319 10.047 2.448 0.000 3.250 0.231 318.7 14.2 
411.1 3.419 5.315 10.077 2.423 0.000 3.232 0.228 308.9 1.8 
423.1 3.517 5.320 10.090 2.393 0.000 3.231 0.227 300.7 37.0 
435.1 3.616 5.351 10.169 2.363 0.000 3.221 0.221 294.2 36.8 
447.1 3.712 5.356 10.203 2.330 0.000 3.210 0.218 286.8 14.4 

459.1 3.810 5.365 10.231 2.311 0.000 3.205 0.216 279.9 -1.6 
471.1 3.906 5.355 10.254 2.277 0.000 3.186 0.214 272.5 4.8 ---- ---
483.1 4.004 5.370 10.297 2.252 0.000 3.180 0.210 266.6 44.3 
495.1 4.106 5.400 10.335 2.236 0.000 3.188 0.208 261.4 22.0 
507.1 4.206 5.393 10.367 2.206 0.000 3.168 0.205 254.8 5.7 
519.1 4.303 5.405 10.400 2.183 0.000 3.164 0.203 249.7 -6.9 
531.1 4.400 5.386 10.400 2.163 0.000 3.148 0.202 243.3 -8.7 
543.1 4.498 5.397 10.434 2.138 0.000 3.143 0.199 238.5 48.4 
555.1 4.596 5.434 10.489 2.122 0.000 3.150 0.196 235.0 43.2 
567.1 4.699 5.439 10.518 2.099 0.000 3.142 0.194 230.1 25.2 
579.1 4.799 5.459 10.560 2.075 0.000 3.140 0.191 226.1 11.5 
591.1 4.896 5.451 10.575 2.056 0.000 3.128 0.189 221.3 -10.0 

B-2359_UD10c, ShrData1 5/13/2008 5 of 9 
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STAGE 1 

Elapsed fA,xial Strair Excess Volume Obliquity 
Time Ea q p' PWP, L\U Change cr'1 /cr'3 At Es ET 
(min) (%) (ksf) (ksf) (ksf) (cm3

) - - (ksf) (ksf) 
603.1 4.996 5.449 10.588 2.037 0.000 3.121 0.188 216.8 13.0 
633.1 5.252 5.488 10.677 1.988 0.000 3.115 0.182 207.7 11.7 
663.1 5.494 5.480 10.712 1.948 0.000 3.094 0.178 198.3 4.6 
693.1 5.742 5.499 10.777 1.901 0.000 3.084 0.173 190.4 15.9 
723.1 5.982 5.519 10.841 1.855 0.000 3.074 0.169 183.4 8.8 
753.1 6.237 5.521 10.871 1.828 0.000 3.064 0.166 176.0 20.9 
783.1 6.475 5.568 10.954 1.781 0.000 3.068 0.161 171.0 21.5 
813.1 6.733 5.572 11.004 1.744 0.000 3.052 0.157 164.5 15.5 
843.1 6.980 5.607 11.074 1.708 0.000 3.051 0.153 159.7 16.6 
873.1 7.237 5.613 11.120 1.672 0.000 3.039 0.149 154.2 14.6 
903.1 7.490 5.644 11.177 1.643 0.000 3.040 0.146 149.8 22.3 
933.1 7.752 5.671 11.236 1.614 0.000 3.038 0.143 145.4 10.5 
963.1 8.002 5.671 11.258 1.593 0.000 3.030 0.141 140.9 18.1 
993.1 8.259 5.717 11.330 1.567 0.000 3.037 0.137 137.6 17.8 
1023.1 8.505 5.717 11.345 1.547 0.000 3.032 0.136 133.7 4.6 
1053.1 8.749 5.729 11.384 1.524 0.000 3.026 0.133 130.2 3.3 
1083.2 8.999 5.725 11.403 1.502 0.000 3.016 0.131 126.5 8.0 
1113.2 9.244 5.748 11.438 1.490 0.000 3.020 0.130 123.7 18.8 
1143.2 9.491 5.771 11.491 1.459 0.000 3.018 0.127 120.9 13.4 
1173.2 9.746 5.782 11.513 1.447 0.000 3.017 0.125 118.0 13.5 _ .. 

1203.2 10.001 5.806 11.551 1.431 0.000 3.021 0.124 115.4 11.3 
1233.2 10.251 5.810 11.580 1.410 0.000 3.014 0.121 112.7 10.0 

1263.2 10.509 5.831 11.626 1.385 0.000 3.013 0.119 110.3 6.8 
1293.2 10.765 5.828 11.636 1.372 0.000 3.007 0.118 107.7 10.0 
1323.2 11.012 5.856 11.684 1.352 0.000 3.010 0.115 105.8 14.7 
1353.2 11.261 5.864 11.710 1.333 0.000 3.006 0.114 103.6 10.7 
1383.2 11.505 5.882 11.751 1.304 0.000 3.005 0.112 101.7 11.7 
1413.2 11.748 5.893 11.788 1.280 0.000 2.999 0.109 99.8 10.6 _. 

1443.2 11.997 5.908 11.839 1.257 0.000 2.992 0.106 97.9 19.4 
1473.2 12.246 5.941 11.896 1.233 0.000 2.995 0.103 96.5 10.9 
1503.2 12.494 5.935 11.901 1.212 0.000 2.990 0.102 94.5 7.4 
1533.2 12.751 5.960 11.949 1.194 0.000 2.991 0.100 93.0 13.8 
1563.2 13.007 5.971 11.980 1.172 0.000 2.987 0.098 91.3 11.0 
1593.2 13.266 5.989 12.017 1.154 0.000 2.987 0.096 89.8 4.5 
1623.2 13.523 5.983 12.028 1.138 0.000 2.979 0.095 88.0 1.6 
1653.2 13.777 5.993 12.045 1.127 0.000 2.980 0.094 86.5 14.2 
1683.2 14.028 6.018 12.093 1.109 0.000 2.982 0.092 85.3 13.6 
1713.2 14.277 6.027 12.120 1.090 0.000 2.978 0.090 84.0 9.1 
1743.2 14.527 6.041 12.150 1.074 0.000 2.978 0.089 82.7 9.2 ----
1773.2 14.768 6.049 12.179 1.054 0.000 2.974 0.087 81.5 7.1 
1799.7 14.985 6.057 12.204 1.034 0.000 2.971 0.085 80.4 7.5 

B-2359_UD10c, ShrData1 5/13/2008 6of9 
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UNDRAINED TRIAXIAL COMPRESSION TEST 
Isotropically Consolidated 

Sample: UD10c - Depth: 70.0-71.7 ft 
Boring B-2359UD 
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Isotropically Consolidated- Mohr's Circles 

Sample: UD10c - Depth: 70.0-71.7 ft 
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Direct Shear Tests 
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6 Results 
C, tsf 0.172 
<!>,deg 37.6 
Tan(<!» 0.77 

4 I .... 
.£3 
en 
IJ) 

~ 
en 
'Cij 
1..1... 

2 

-
I I 

V 

0 I I I I I 
0 2 4 6 8 10 12 

Normal Stress, tsf 
,l'-!r. 

6 Sample No. 1 2 3 

Water Content, % 21.6 21.8 20.1 
5 Dry Density, pcf 100.4 102.5 105.3 

3 'iU Saturation, % 86.8 92.3 91.8 I :;::; 

4 :E Void Ratio 0.6663 0.6324 0.5882 
'ti 
7" Diameter, in. 2.50 2.50 2.50 en en Height, in. 1.01 1.01 1.01 
~ 

3 I en I Water Content, % 23.0 22.6 17.6 ... 
til Dry Density, pcf 103.7 104.4 113.8 0,) 
.c 2 ...... 
C/) I 

IJ) 

Saturation, % 100.6 100.6 100.0 2 0,) 
l-
~ Void Ratio 0.6134 0.6019 0.4705 

I I Diameter, in. 2.50 2.50 2.50 
I I , I I 1 1 I I I Heiqht, in. 0.98 1.00 0.94 v 

Normal Stress, tsf 1.440 3.240 6.480 A 

0 I Fail. Stress, tsf 1.217 2.758 5.119 
0 5 10 15 20 Strain, % 3.0 3.0 4.8 

Strain, % Ult. Stress, tsf 
Strain, % 

Strain rate, in.lmin. 0.01 0.01 0,01 

Sample Type: Undisturbed Client: Bechtel 
Description: VelY Pale Brown Poorly Graded 

SAND with Silt (SP-8M) Visual Project: Exelon Texas COL (Victoria) 
LL=ND PL= tJD PI=ND 
Specific Gravity= 2.68 Location: B-2302UD 
Remarks: ASTM D 3080-04. ND=Not Detennined. Sample Number: UD-9 Depth: 63.5-66 Ft 

Lever ann mechanical shear device was used to Proj. No:: 6468·07-1777 Date: 2/6/08 
perform the test. Samples sheared to the DIRECT SHEAR TEST REPORT 
limitation of the machine. 

MACTEC ENGINEERING AND CONSULTING, INC. Lab No. 8345 

Tested By: .::::S-'-'-M'--_________ Checked By: -=-.H:..::.J __ ..J..th==;:_-:-:-=-= __ _ 
'i1 161c7e 
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Date: 
Client: 
Project: 
Project No.: 
Location: 
Depth: 
Description: 
Remarks: 

2/6108 
Bechtel 

DIRECT SHEAR TEST 

Exelon Texas COL (Victoria) 
6468-07-1777 
B-2302UD 
63.5-66 Ft : Sample Number: UD-9 
Very Pale Brown Poorly Graded SAND with Silt (SP-SM) Visual 
ASTM D 3080-04. ND=Not Dete~ined. 

4/15/2008 

Lever ann mechanical shear device was used to perform the test. Samples sheared to the limitation 
of the machine. 

Type of Sample: Undisturbed 
Specific Gravity=2.68 LL=ND PL=N D PI=ND 

Specimen Parameter Initial Consolidated 
Moisture content: Moist soil+tare, gms. 112.990 
Moisture content: Dry soil+tare, gms. 94.380 
Moisture content: Tare, gms. 8.180 
Moisture, % 21.6 23.0 
Moist specimen weight, "gms. 158.6 
Diameter, in. 2.50 2.50 
Area, in.2 4.91 4.91 
Height, in. 1.01 0.98 
Net decrease in height, in. 0.03 
Wet Density, pef 122.1 .127.6 
Dry density, pef 100.4 103.7 
Void ratio 0.6663 0.6134 
Saturation, % 

Normal stress = 1.44 tsf 
Strain rate, in./min. = 0.01 
Fail. Stress = 1.217 tsf at reading no. 8 

Horizontal Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 
0 0.0000 0.00 0.0 0.0 0.000 
1 0.0050 10.00 10.0 0.2 0.147 
2 0.0100 17.00 17.0 0.4 0.249 
.., 0.0200 30.00 30.0 0.8 0.440 .J 

4 0.0300 46.00 46.0 1.2 0.675 
5 0.0400 60.00 60.0 1.6 0.880" 
6 0.0500 71.00 7l.0 2.0 1.041 
7 0.0600 78.00 78.0 2.4 1.144 
8 0.0750 83.00 83.0 3.0 1.217 
9 0.0900 81.00 81.0 3.6 1.188 

10 0.1000 80.00 80.0 4.0 1.173 
11 0.1500 76.00 76.0 6.0 1.115 
12 0.1750 78.00 78.0 7.0 1.144 

MACTEC Engineering and Consulting, Inc. 

Final 
164.920 
135.580 

8.160 
23.0 
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· Horizontal 
Def. Dial Load 

No. in. Dial 

Shear 
Load Strain Stress 
Ibs. % tsf 

13 0.2000 76.00 76.0 8.0 1.115 
14 0.3000 70.00 70.0 12.0 1.027 
15 004000 70.00 70.0 16.0 1.027 
_~1I_ 

Specimen Parameter Initial Consolidated Final 
Moisture content: Moist soil+tare, gms. 155.750 169.330 
Moisture content: Dry soil+tare, gms. 129.360 139.660 
Moisture content: Tare, gms. 8.220 8.300 
Moisture, % 21.8 22.6 22.6 
Moist specimen weight, gms. 163.2 
Diameter, in. 2.50 2.50 
Area, in.2 4.91 4.91 
Height, in. 1.01 1.00 
Net decrease in height, in. 0.02 
Wet Density, pcf 124.8 128.0 
Dry density, pcf 102.5 104.4 
Void ratio 0.6324 0.6019 
Saturation, % 92.3 100.6 

Strain rate, in.lmin. = 0.01 
Fail. Stress = 2.758 tsfat reading no. 8 

Horizontal Shear 
Def. Dial Load Load Strain' Stress 

No. in. Dial Ibs. % tsf 

0 0.0000 0.00 0.0 0.0 0.000 
1 0.0050 54.00 54.0 0.2 0.792 
2 0.0100 80.00 80.0 0.4 1.173 
3 0.0200 122.00 122.0 0.8 1.789 
4 0.0300 148.00 148.0 1.2 2.171 
5 0.0400 166.00 166.0 1.6 2.435 
6 0.0500 178.00 178.0 2.0 2.611 
7 0.0600 185.00 185.0 2.4 2.714 
8 0.0750 188.00 188.0 3.0 2.758 
9 0.0900 185.00 185.0 3.6 2.714 

10 0.1000 183.00 183.0 .4.0 2.684 
11 0.1500 163.00 163.0 6.0 20391 
12 0.2000 162.00 162.0 8.0 20376 
13· 003000 157.00 157.0 12.0 20303 
14 0.4000 154.00 154.0 16.0 2.259 

'-____________ MACTEC Engineering and Consulting, Inc. ___________ ...... 
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Moisture content: Moist sOil+tare, gms. 122.680 164.790 
Moisture content: Dry soil+tare, gms. 103.480 141.390 
Moisture content: Tare, gms. 8.170 8.160 
Moisture, % 20.1 17.6 17.6 
Moist specimen weight, gms. 16S.0 
Diameter, in. 2.S0 2.S0 
Area, in.2 4.91 4.91 
Height, in. 1.01 0.94 
Net decrease in height, in. 0.07 
Wet Density, pcf 126.6 133.8 
Dry density, pcf lOS.3 113.8 
Void ratio 0.5882 0.470S 
Saturation, % 91.8 100.0 

Normal stress = 
Strain rate, in.!min. = 0.01 
Fail. Stress = S.119 tsfat reading no. 9 

Horizontal Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 
0 0.0000 0.00 0.0 0.0 0.000 
1 0.0050 46.00 46.0 0.2 0.675 
2 0.0100 80.00 80.0 0.4 1.173 
3 0.0200 130.00 130.0 0.8 1.907 
4 0.0300 178.00 178.0 1.2 2.611 
5 0.0400 214.00 214.0 1.6 3.139 
6 0.0500 242.00 242.0 2.0 3.550 
7 0.0750 300.00 300.0 3.0 4.400 
8 0.1000 338.00 338.0 4.0 4.958 
9 0.1200 349.00 349.0 4.8 5.119 

10 0.1400 340.00 340.0 5.6 4.987 
11 0,1500 330.00 330.0 6.0 4.840 
12" 0.1750 312.00 312.0 7,0 4.576 
13 0.2000 310.00 310.0 8.0 4.547 
14 0.3000 308.00 308.0 12.0 4.518 
15 0.4000 306.00 306.0 16.0 4.488 

'-____________ MACTEC Engineering and Consulting, Inc. ____________ ...1 
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9 Results 
C, tsf 0.509 
Q>,deg 35.5 
Tan(<I» 0.71 

6 I I ..... 
.$ 
en 
(J) 

~ -Cf) 

'ffi 
u.. 

3 

I 
0 

0 3 6 9 12 15 18 

Normal Stress, tsf 

9 Sample No. 1 2 3 

Water Content, % 18.7 17.4 17.2 
7.5 I 

I Dry Density, pcf 107.5 110.7 112.3 
3 iii Saturation, % 88.2 89.4 92.2 :2 c:: Void Ratio 0.5734 0.5281 0.5065 ..... 6 

(J) Diameter, in. 2.50 2.50 2.50 -en 
(J) Height, in. " 1.01 1.01 1.01 
~ 
en 4.5 Water Content, % 18.5 15.9 15.2 
'-CIl Dry Density, pef 112.3 118.1 119.5 Q) 
.c 2 -f/) Cf) 

3 II) Saturation, % 99.1 99.5 99.3 
I I , , I-

~ Void Ratio 0.5064 0.4327 0.4155 
1 Diameter, in. 2.50 2.50 2.50 

1.5 I I I I 
Heiqht, in. 0.97 0.95 0.95 

Normal Stress, tsf 2.160 4.330 8.700 
0 Fail. Stress, tsf 2.127 3.476 6.747 

0 .5 10 15 20 Strain, % 8.4 13.0 16.0 
Strain, % Ult. Stress, tsf 

Strain, % 
Strain rate, in.lmin. 0.01 om om 

Sample Type: Undisturbed Client: Bechtel 
Description: Yellow Silty SAND (SM) Visual 

Project: Exelon Texas COL (Victoria) 
LL=ND PL= tJD PI=ND 
Specific Gravity= 2.71 Location: B-2302UD 
Remarks: ASTM D 3080-04. ND=Not Determined. Sample Number: UD-14 Depth: 108.5-111 Ft 

Lever arm mechanical shear device was used to Proj. No.: 6468-07-1777 Date: 2/7/08 
perform the test. Samples sheared to the DIRECT SHEAR TEST REPORT 
limitation of the machine. 

MACTEC ENGINEERING AND CONSULTING, INC. Lab No. 8347 

Tested By: .=:B.!.:,M'--_________ Checked By: "-'H=J __ rid'--'--.-:---=-'7'7'J' ___ _ 
4-I,f'l,Df) 
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Date: 
Client: 
Project: 
Project No.: 
Location: 
Depth: 

DIRECT SHEAR TEST 

217108 
Bechtel 
Exe10n Texas COL (Victoria) 
6468-07-1777 
B-2302UD 
108.5-111 Ft Sample Number: 

Description: Yellow Silty SAND (SM) Visual 
Rema'rks: ASTMD 3080-04. ND=NotDetennined. 

4/15/2008 

UD-14 

Lever ann mechanical shear device was used to perfonn the test. Samples sheared to the limitation 
of the machine. 

Type of Sample: Undisturbed 
Specific Gravity=2.71 LL=ND PI=ND 

SpeCimen Parameter Initial Consolidated 
Moisture content: Moist sOil+tare, gms. 149.560 
Moisture content: Drysoil+tare, gms. 126.690 
Moisture content: Tare, gms. 4.190 
Moisture, % 18.7 18.5 
Moist specimen weight, gms. 166.1 
Diameter, in. 2.50 2.50 
Area, in.Z 4.91 4.91 
Height, in. 1.01 0.97 
Net decrease in height, in. 0.04 
Wet Density, pcf 127.6 133.1 
Dry density, pcf 107.5 112.3 
Void ratio 0.5734 0.5064 
Saturation, % 88.2 99.1 

Normal stress = 2.16 tsf 
Strain rate, in.lmin. = 0.01 
Fail. Stress = 2.127 tsf at reading no. 12 

Horizontal Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 
0 0.0000 0.00 0.0 0.0 0.000 
1 0.0050 30.00 30.0 0.2 0.440 
2 0.0100 42.00 42.0· 0.4 0.616 
... 0.0200 58.00 58.0 0.8 0.851 " 4 0.0300 71.00 71.0 1.2 1.041 . 
5 0.0400 79.00 79.0 1.6 1.159 
6 0.0500 97.00 97.0 2.0 1.423 
7 0.1000 124.00 124.0 4.0 1.819 
8 0.1250 129.00 129.0 5.0 1.892 
9 0.1500 130.00 130.0 6.0 1.907 

10 0.1750 133.00 133.0 7.0 1.951 
11 0.2000 144.00 144.0 8.0 2.112 
12 0.2100 145.00 145.0 8.4 2.127 

MACTEC Engineering and Consulting, Inc. 

Final 
167.150 
141.680 

4.200 
18.5 
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Horizontal . Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 
13 0.2250 139.00 139.0 9.0 2.039 
14 0.2500 126.00 126.0 10.0 1.848 
15 0.3000 116.00 116.0 12.0 1.701 
16 004000 133.00 133.0 16.0 1.951 

Moisture content: Moist soil+tare, gms. 131.100 
Moisture content: Dry soil+tare, gms. 112.280 144.120 
Moisture content: Tare, gms. 4.230 4.250 
Moisture, % 17.4 15.9 15.9 
Moist specimen weight, gms. 168.9 
Diameter, in. 2.50 2.50 
Area, in.Z 4.91 4.91 
Height, in. 1.01 0.95 
Net decrease in height, in. 0.06 
Wet Density, pcf 130.0 136.9 
Dry density, pcf 110.7 118.1 
Void ratio 0.5281 0.4327 
Saturation, % 89.4 99.5 

Strain rate, in.!min. = 0.01 
Fail. Stress = 3.476 tsfat reading no. 13 

Horizontal Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 
0 0.0000 0.00 0.0 0.0 0.000 
1 0.0050 34.00 34.0 0.2 0.499 
2 0.0100 68.00 68.0 004 0.997 
3 0.0200 100.00 100.0 0.8 1.467 
4 0.0300 124.00 124.0 1.2 1.819 
5 0.0400 142.00 142.0 1.6 2.083 
6 0.0500 160.00 160.0 2.0 2347 
7 0.1000 189.00 189.0 4.0 2.772 
8 0.1500 190.00 190.0 6.0 2.787 
9 0.2000 192.00 192.0 8.0 2.816 

10 0.2500 203.00 203.0 10.0 2.978 
11 0.2750 211.00 211.0 11.0 3.095 
12 0.3000 228.00 228.0 12.0 3344 
13 03250 237.00 237.0 13.0 3.476 
14 0.3500 234.00 234.0 14.0 3.432 
15 0.3750 234.00 234.0 15.0 3.432 
16 0.4000 234.00 234.0 16.0 3.432 

.... ____________ MACTEC Engineering and Consulting, Inc. ____________ ..... 
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Moisture content: Moist soil+tare, gms. 135.940 172.220 
Moisture content: Dry soil+tare, gms. 116.570 150.030 
Moisture content: Tare, gms. 4.210 4.260 
Moisture, % 17.2 15.2 15.2 
Moist specimen weight, gms. 171.2 
Diameter, in. 2.50 2.50 
Area, in.2 4.91 4.91 
Height, in. l.01 0.95 
Net decrease in height, in. 0.06 
Wet Density, pcf 131.7 137.7 
Dry density, pcf 112.3 119.5 
Void ratio 0.5065 0.4155 
Saturation, % 92.2 99.3 

Strain rate, in.!min. = 0.01 
Fail. Stress = 6.747 tsf at reading no. 18 

Horizontal Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 

0 0.0000 0.00 0.0 0.0 0.000 
1 0.0050 92.00 92.0 0.2 1.349 
2 0.0100 140.00 140.0 0.4 2.053 
3 0;0200 196.00 196.0 0.8 2.875 
4 0.0300 234.00 234.0 1.2 3.432 
5 0.0400 264.00 264.0 1.6 3.872 
6 0.0500 292.00 292.0 2.0 4.283 
7 0.0750 342.00 342.0 3.0 5.016 
8 0.1000 370.00 370.0 4.0 5.427 

,9 0.1500 397.00 397.0 6.0 5.823 
10 0.1750 412.00 412.0 7.0 6.043 
11 0.2000 424.00 424.0 8.0 6.219 
12 0.2250 430.00 . 430.0 9.0 6.307 
13 0.2500 431.00 431.0 10.0 6.322 
14 0.3000 437.00 437.0 12.0 6.410 
15 0.3250 447.00 447.0 13.0 6.556 
16 0.3500 455.00 455.0 14.0 6.674 
17 0.3750 458.00 458.0, 15.0 6.718 

'18 004000 460.00 460.0 16.0 6.747 

.... ____________ MACTEC Engineering and Consulting, Inc. ___________ ........ 
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1.5 Results H- --tf/- l±-l -~H= -1- -+-----
~I* ~'~H1= ~-+--~ 

~F,~= 
-1-- --[ --~--I---;=1-;=_ . ...: -~~ 0 ._....1+ . __ 1 ----=1=---+ rT~=j= -I-=H- -Il-I+-_~, de!::!._. 40.2 -- ---- - '-, ! 

-----.- -- + ~~= ~~i=~{-= 
C'·, -±r-l--=J:.~~= ·'·t~ -~!rl-:~ Tan(cI» 0.85 -~-- -- ---- -I-

----=1= 
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Strain, % 

7.5 10 

Sample Type: Undisturbed 

3 

2 

Description: Light Yellowish Brown Sandy SILT 
,(ML) Visual 

LL= No PL= ND PI= ND 
Specific Gravity= 2.74 
Remarks: ASTM D3080-04. ND=not determined. 

1.5 

Normal Stress, tsf 

Sample No. 

Water Content, % 
Dry Density, pcf 

ro Saturation, % :;::; 
'2 Void Ratio 

Diameter, in. 
Hei ht, in. 
Water Content, % 

...... Dry Density, pcf 
(f) 

Saturation, % (!) 
I-
~ Void Ratio 

Diameter, in. 
Hei ht, in. 

Normal Stress, tsf 
Fail. Stress, tsf 
Strain, % 

Ult. Stress, tsf 
Strain, % 

Strain rate, in.lmin. 

Client: Bechtel 

2 

13.9 
97.3 
50.4 

0.7581 
2.50 
1.00 
24.8 

101.6 
99.7 

0.6828 
2.50 
0.96 

0.367 
0.208 

4.0 

0.01 

Project: Exelon Texas COL (Victoria) 

Location: B-2304UD 

2.5 

2 

11.3 
101.9 
45.4 

0.6794 
2.50 
1.01 
21.5 

106.3 
96.8 

0.6095 
2.50 
0.97 

0.727 
0.638 

4.0 

0.01 

Sample Number: UD-2 Depth: 11-13.3 Ft 

Proj. No.: 6468·07-1777 Date: 1130/08 

DIRECT SHEAR TEST REPORT 

3 

3 

10.4 
96.6 
37.0 

0.7708 
2.50 
1.01 
16.3 

103.8 
69.1 

0.6476 
2.50 
0.94 

1.476 
1.261 

7.0 

0.01 

Lever ann Mechanical shear device was used to 
perform the test. Sample sheared to the limitation 
of the machine. 

Lab No. 8348 MACTEC ENGINEERING AND CONSULTING, INC. 

~ 1(1(Ploe 
Tested By: 8M Checked By: .:....:H.::...J ________ _ 

Remarks: Some ofthe data points measured are not shown to allow for plotting of failure plane. Unexpected increase 
in stress beyond 7% strain. Failure stresses have been chosen fi'om within a range of7% strain. 
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Date: 
Client: 
Project: 
Project No.: 
Location: 
Depth: 
Description: 

1130108 
Bechtel 

DIRECT SHEAR TEST 

Exelon Texas COL (Victoria) 
6468-07-1777 
B-2304UD 
11-13.3 Ft Sample Number: 
Light Yellowish Brown Sandy SILT (ML) Visual 

Remarks: ASTM D3080-04. ND=not determined. 

7/16/2008 

UD-2 

Lever arm Mechanical shear device was used to perform the test. Sample sheared to the limitation 
of the machine. 

Type of Sample: Undisturbed 
Specific Gravity=2.74 LL=' ND PL= ND PI: ND 

Specimen Parameter Initial Consolidated Final 
Moisture content: Moist soil+tare, gms. 115.590 156.330 
Moisture content: Dry soil+tare, gms. 102.470 126.870 
Moisture content: Tare,gms. 8.340 8.290 
Moisture, % 13.9 24.8 24.8 
Moist specimen weight, gms. 143.3 
Diameter, in. 2.50 2.50 
Area, in! 4.91 4.91 
Height, in. 1.00 0.96 
Net decrease in height, in. 0.04 
Wet Density, pct 110.9 126.9 
Dry density, pct 97.3 101.6 
Void ratio 0.7581 0.6828 
Saturation, % 50.4 99.7 

Normal stress = .367 tsf 
Strain rate, in.lmin. = 0.01 
Fail. Stress: 0.208 tsfat reading no. 8 

Horizontal Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 
0 0.0000 0.00 0.0 0·0 0.000 
1 0.0050 5.00 5.0 0.2 0.073 
2 0.0100 7.00 7.0 0.4 0.103 
3 0.0200 10.00 10.0 0.8 0.147 
4 0.0300 12.00 12.0 1.2 0.176 
5 0.0400 12.50 12.5 1.6 0.183 
6 0.0500 13.00 l3.0 2.0 0.191 
7 0.0750 14.00 14.0 3.0 0.205 
8 0.1000 14.20 14.2 4.0 0.208 
9 0.l500 14.00 14.0 6.0 0.205 

..... ____________ MACTEC Engineering and Consulting, Inc. _____________ --iI 



Volume 3 Rev. 1 - 9/2/2008 Page 1365 of 2225 DCN# EXE812

rameter 
Moisture content: Moist soil+tare, gms. 139.110 16S.700 
Moisture content: Dry soil+tare, gms. 12S.860 137.830 
Moisture content: Tare, gms. 8.200 8.3(50 
Moisture, % 11.3 21.S 21.S 
Moist specimen weight, gms. 147.4 
Diameter, in. 2.S0 2.S0 
Area, in! 4.91 4.91 
Height, in. 1.01 0.97 
Net decrease in height, in. 0.04 
Wet Density, pcf 113.3 129.2 
Dry density, pcf 101.9 106.3 
Void ratio 0.6794 0.6095 
Saturation, % 4S.4 96.8 

Strain rate, in.lmin. = 0.01 
Fail. Stress = 0.638 tsf at reading no. 9 

Horizontal Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 

0 0.0000 0.00 0.0 0.0 0.000 
1 O.OOSO 6.00 6.0 0.2 0.088 
2 0.0100 13.00 13.0 0.4 0.191 
3 0.0200 24.00 24.0 0.8 0.352 

.4 0.0300 31.00 31.0 1.2 0.455 
5 0.0400 35.00 35.0 1.6 0.513 
6 0.0500 38.00 38.0 2.0 . 0.557 
7 0.0750 42.50 42.5 3.0 0.623 
8 0.0900 43.00 43.0 3.6 0.631 
9 0.1000 43.50 43.5 4.0 0.638 

10 0.1250 42.50 42.5 5.0 0.623 
II 0.1500 43.00 43.0 6.0 0.631 

L.. ____________ MACTEC Engineering and Consulting, Inc. ____________ ..1 
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Specimen Parameter Initial Consolidated Final 
Moisture content: Moist soil+tare, gms. 115.800 159.250 
Moisture content: Dry soil+tare, gms. 105.660 138.060 
Moisture content: Tare, gms. 8.370 8.260 
Moisture, % 10.4 16.3 16.3 
Moist specimen weight, gms. 138.3 
Diameter, in. 2.50 2.50 
Area, in .. 4.91 4.91 
Height, in. 1.01 0.94 
Net decrease in height, in. 0.07 
Wet Density, pcf 106.7 120.8 
Dry density, pcf 96.6 103.8 
Void ratio 0.7708 0.6476 
Saturation, % 37.0 69.1 

Strain rate, in.lmin. = 0.01 
Fail. Stress = 1.261 tsf at reading no. 10 

Horizontal Shear 
Oef. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 

0 0.0000 0.00 0.0 0.0 0.000 
0.0050 22.00 22.0 0.2 0.323 

2 0.0100 26.00 26.0 0.4 0.381 
.., 0.0200 34.00 34.0 0.8 0.499 oJ 

4 0.0300 40.00 40.0 1.2 0.587 
5 0.0400 45.00 45.0 1.6 0.660 
6 0.0500 48.00 48.0 2.0 0.704 
7 0.1000 66.00 66.0 4.0 0.968 
8 0.1500 81.00 81.0 6.0 1.188 
9 0.1600 82.00 82.0 6.4 1.203 

10 0.1750 86.00 86.0 7.0 1.261 
11 0.1900 86.00 86.0 7.6 1.261 
12 0.2000 85.00 85.0 8.0 1.247 
13 0.2250 82.00 82.0 9.0 1.203 

.... ____________ MACTEC Engineering and Consulting, Inc. ________ ..... _ ..... _...!! 
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-2 
u; 
en 
~ 

Ci5 ..... 
m 
OJ .c 
(f) 

'ro 
LL 

Strain, % 

Sample Type: Undisturbed 
Description: Pale Brown Poorly Graded SAND 

with Silt (SP-SM) Visual 
LL= 1 No PL= ND PI=. ND 
Specific Gravity= 2.68 
Remarks: ASTM D 3080-04. ND=Not Determined. 

Lever arm mechanical shear device was used to 
perform the test. Samples sheared to the 
limitation of the machine. 

Lab No. 8351 

Sample No. 0 1 2 3 

Water Content, % 19.0 16.6 18.0 
Dry Density, pef 96.6 99.8 101.1 

ro Saturation, % 69.8 65.8 73.7 :;:::; 
'c Void Ratio 0.7311 0.6767 0.6553 

Diameter, in. 2.50 2.50 2.50 
Height, in. 1.01 1.01 1.01 
Water Content, % 23.1 21.5 20.6 
Dry Density, pef 101.6 106.2 107.2 

(j) 
Saturation, % 95.6 100.2 98.8 OJ 

I--
:< Void Ratio 0.6470 0.5758 0.5601 

Diameter, in. 2.50 2.50 2.50 
Height, in. 0.96 0.95 0.95 

Normal Stress, tsf 2.910 5.770 11.550 
Fail. Stress, tsf 2.860 6.028 9.211 
Strain, % 4.0 4.6 4.6 

Ult. Stress, tsf 
Strain, % 

Strain rate, in.lmin. 0.01 0.01 0.01 

Client: Bechtel 

Project: Exelon Texas COL (Victoria) 

Location: B-2304UD 

Sample Number: UD-15 Depth: 141-143.5 Ft 

Proj. No.: 6468·07-1777 Date: 2/2/08 
DIRECT SHEAR TEST REPORT 

MACTEC ENGINEERING AND CONSULTING, INC. 

Tested By: .=cB.:.:.M'--_________ Checked By: .:....:H-=--J _~--,-..-. _____ _ 
1[14(1) 

J(.A w 1Jlb/o8 
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Date: 
Client: 
Project: 
Project No.: 
Location: 
Depth: 
Description: 
Remarks: 

2/2/08 
Bechtel 

DIRECT SHEAR TEST 

Exelon Texas COL (Victoria) 
6468-07 -1777 
B-2304UD 
141-143.5 Ft Sample Number: UD-15 
Pale Brown Poorly Graded SAND with Silt (SP-SM) Visual 
ASTM D 3080-04. ND=Not Determined. 

7/16/2008 

Lever arm mechanical shear device was used to perform the test. Samples sheared to the limitation 
of the machine. 

Type of Sample: Undisturbed 
Specific Gravity=2.68 LL=ND Pl= ND PI=ND 

Specimen Parameter Initial Consolidated 
Moisture content: Moist soil+tare, 9ms. 113.440 
Moisture content: Dry sOi\+tare, gms . . 95.960 
Moisture content: Tare, gms. 4.200 
Moisture, % 19.0 23.1 
Moist specimen weight, gms. 149.5 
Diameter, in. 2.50 2.50 
Area, in.2 4.91 4.91 
Height, in. 1.01 0.96 
Net decrease in height, in. 0.05 
Wet Density, pcf 115.1 125.0 
Dry density, pcf 96.6 101.6 
Void ratio 0.7311 0.6470 
Saturation, % 69.8 95.6 

Normal stress = 2.91 tsf 
Strain rate, in./min. = 0.01 
Fail. Stress = 2.860 tsf at reading no. 8 

Horizontal Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 

a 0.0000 0.00 0.0 0.0 0.000 
1 0.0050 30.00 30.0 0.2 0.440 
2 0.0100 50.00 50.0 0.4 0.733 
.., 0.0200 82.00 82.0 0.8 1.203 .J 

4 0.0300 112.00 112.0 1.2 1.643 
5 0.0400 134.00 134.0 1.6 1.965 
6 0.0500 146.00 146.0 2.0 2.141 
7 0.0750 172.00 172.0 3.0 2.523 
8 0.1000 195.00 195.0 4.0 2.860 
9 0.1100 192.00 192.0 4.4 2.816 

10 0.1250 174.00 174.0 5.0 2.552 
11 0.1500 143.00 143.0 6.0 2.097 
12 0.1750 129.00 129.0 7.0 1.892 

MACTEC Engineering and Consulting, inc. 

Final 
162.050 
l32.450 

4.230 
23.1 
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Horizontal Shear 
Oef. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 

13 0.2000 130.00 130.0 8.0 1.907 
14 0.3000 128.00 128.0 12.0 1.877 
15 0.4000 126.00 126.0 16.0 1.848 

Specimen Parameter Initial Consolidated Final 
Moisture content: Moist soil+tare, gms. 106.090 156.830 
Moisture content: Dry soil+tare, gms. 91.580 129.790 
Moisture content: Tare, gms. 4.220 4.200 
Moisture, % 16.6 21.5 21.5 
Moist specimen weight, gms. 152.0 
Diameter, in. 2.50 2.50 
Area, in.2 4.91 4.91 
Height, in. 1.01 0.95 
Net decrease in height, in. 0.06 
Wet Density, pcf 116.4 129.0 
Dry density, pcf 99.8 106.2 
Void ratio 0.6767 0.5758 
Saturation, % 65.8 100.2 

Strain rate, in./min. = 0.01 
Fail. Stress = 6.028 tsf at reading no. 9 

Horizontal- Shear 
Oef. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 

0 0.0000 0.00 0.0 0.0 0.000 
1 0.0050 68.00 68.0 0.2 0.997 
2 0.0100 108.00 108.0 0.4 1.584 
3 0.0200 160.00 160.0 0.8 2.347 
4 0.0300 206.00 206.0 1.2 3.022 
5 0.0400 240.00 240.0 1.6 3.520 
6 0.0500 278.00 278.0 2.0 4.078 
7 0.0750 348.00 348.0 3.0 5.104 
8 0.1000 398.00 398.0 4.0 5.838 
9 0.1150 411.00 411.0 4.6 6.028 

10 0.1250 405.00 405.0 5.0 5.940 
11 0.1500 376.00 376.0 6.0 5.515 
12 0.1750 336.00 336.0 7.0 4.928 
13 0.2000 328.00 328.0 8.0 4.811 
14 0.3000 330.00 330.0 12.0 4.840 
15 0.4000 340.00 340.0 16.0 4.987 

..... __ ............ -=: ..... -= ...................... _ MACTEC Engineering and Consulting, Inc. ____________ --' 
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Specimen Parameter Initial Consolidated Final 
Moisture content: Moist soil+tare, gms. 129.690 157.580 
Moisture content: Dry soil+tare, gms. 110.530 131.330 
Moisture content: Tare, gms. 4.220 4.190 
Moisture, % 18.0 20.6 20.6 
Moist specimen weight, gms. 155.0 
Diameter, in. 2.50 2.50 
Area, in" 4.91 4.91 
Height, in. 1.01 0.95 
Net decrease in height, in. 0.06 
Wet Density, pcf 119.3 129.4 
Dry density, pcf lOLl 107.2 
Void ratio 0.6553 0.5601 
Saturation, % 73.7 98.8 

stress = 
Strain rate, in.lmin. = 0.01 
Fail. Stress = 9.211 tsf at reading no. 8 

Horizontal Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 
0 0.0000 0.00 0.0 0.0 0.000 

0.0050 128.00 128.0 0.2 1.877 
2 0.0100 200.00 200.0 0.4 2.934 
3 0.0200 292.00 292.0 0.8 4.283 
4 0.0300 366.00 366.0 1.2 5.368 
5 0.0400 422.00 422.0 1.6 6.190 
6 0.0500 474.00 474.0 2.0 6.952 
7 0.1000 625.00 625.0 4.0 9.167 
8 0.1150 628.00 628.0 4.6 9.211 
9 0.1250 627.00 627.0 5;0 9.197 

10 0.1350 622.00 622.0 5.4 9.123 
11 0.1500 605.00 605.0 6.0 8.874 
12 0.1750 570.00 570.0 7.0 8.361 
13 0.2000 578.00 578.0 8.0 8.478 
14 0.2500 555.00 555.0 10.0 8.141 
15 0.3000 558.00 I 558.0 12.0 8.185 
16 OAOOO 560.00 560.0 16.0 8.214 

a... ____________ MACTEC Engineering and Consulting, Inc. ____________ ...... 
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9 Results - ~- -- -I- - -J f----I-f- "=I=--+ =1 ----r+ i=ffi ' ~ -H-I--i-,- i= I 

W-
--1- '- -r=A1l C, tSf __ 0.603 -+ r:=--ft /- --- -tt' --'i--' ------- - t-- - -·--1-

~, deg 35.2 t- 1- -i - I I I I I I I --
t-f- -±- __ '_I ~_ 
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Normal Stress, tsf 

Sample No. 

Water Content, % 
Dry Density, pef 

~ Saturation, % 

-± .-t-
- I-

_.--- I----. i-
-- i-

.- -I-

12 

- -

~ff 
----- - --H-rH-I- 1-- =r:ll= -r-' tt1---- -"1---

ffi 
J. ' , 

~FI1~'_ 
t- - -.-- ---'-r-l--! -l--f-l-r -L =t1=/-T-i- ==H+ 

-I- -1- 1----1-

~i .... ~ --I- I--t----I-
-t- t- t-- - -1 --1_ --r -I- -. ,-r I 

15 18 

2 3 

24.0 22.7 21.4 
98.2 99.4 106.2 
91.1 88.6 98.8 

...... 6 'c Void Ratio 

Diameter, in. 
0.7094 0.6902 ,0.5818 

.$ 
<Ii 
(J) 
Q) ... 

4.5 +-' 
(f) ... 
C\l 
Q) 

.J:: 
(f) 

3 

1.5 

Strain, % 

Sample Type: Undisturbed 
Description: Light Yellowish Brown Poorly 

Graded SAND with Silt eSP-SM)) Visual 
LL= ND PL= ND PI= ND 

Hei ht, in. 
Water Content, % 

...... Dry Density, pet 
(J) 

~ Saturation, % 
::( Void Ratio 

Diameter, in. 
Hei ht, in. 

Normal Stress, tsf 
Fail. Stress, tsf 

Strain, % 
Ult. Stress, tsf 

Strain, % 
Strain rate, in.lmin. 

Client: Bechtel 

2.50 
1.01 
22.8 

104.0 
99.8 

0.6150 
2.50 
0.96 

2.160 
2.464 

3.0 

0.01 

Project: Exelon Texas COL (Victoria) 

Specific Gravity= 2.69 Location: B-2321 UD 

2.50 2.50 
1.01 1.01 
21.7 17.4 

105.9 114.2 
99.8 99.5 

0.5850 0.4710 
2.50 2.50 
0.95 0.94 

4.330 8.700 
3.154 6.908 

4.4 5.6 

0.01 0.01 

Remarks: ASTM D 3080-04. ND=Not Detel1nined. Sample Number: UD-12 Depth: 93-95.7 Ft 
Proj. No.: 6468-07-1777 Date: 2/4/08 

DIRECT SHEAR TEST REPORT 

Lever ann mechanical shear device was used to 
perform the test. Samples sheared to the 
limitation of the machine. 

Lab No. 8359 MACTEC ENGINEERING AND CONSULTING, INC. 

Tested By: =Bc.;..:M.:-________ _ . ~ 111101o~ 
Checked By: !...!H:::...J ___ ·_------

~{emarks: 'Some ofthe ~ata P?ints measured are not shown to allow for plotting of failure plane. Unexpected increase 
111 stress beyond 7% stram. FaIlure stresses have been chosen from within a range of7% strain. . 
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DIRECT SHEAR TEST 7/16/2008 

Date: 2/4108 
Client: Bechtel 
Project: Exelon Texas COL (Victoria) 
Project No.: 6468-07-1777 
Location: B-232IUD 
Depth: 93-95.7 Ft Sample Number: UD-12 
Description: Light Yellowish Brown Poorly Graded SAND with Silt (SP-SM)) Visual 
Remarks: ASTM D 3080-04. ND=Not Determined. 

Lever arm mechanical shear device was used to perform the test. Samples sheared to the limitation 
of the machine. 

Type of Sample: Undisturbed 
Specific Gravity=2.69 LL= ND. PL= ND PI= ND 

Specimen Parameter Initial Consolidated Final 
Moisture content: Moist soil+tare, gms. 170.400 161.340 
Moisture content: Dry soil+tare, gms. 138.230 132.160 
Moisture content: Tare, gms. 4.260 4.220 
MOisture, % 24.0 22.8 22.8 
Moist specimen weight, gms. 159.2 
Diameter, in. 2.50 2.50 
Area, in.2 4.91 4.91 
Height, in. 1.01 0.96 
Net decrease in height, in. 0.06 
Wet Density, pef 121.8 127.7 
Dry density, pcf 98.2 104.0 
Void ratio 0.7094 0.6150 
Saturation, % 91.1 99.8 

Normal stress = 2.16 tsf 
Strain rate, in./min. = 0.01 
Fail. Stress = 2.464 tsfat reading no. 7 

Horizontal Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 
0 0.0000 0.00 0.0 0.0 0.000 

0.0050 32.00 32.0 0.2 0.469 
2 0.0100 48.00 48.0 0.4 0.704 
3 0.0200 72.00 72.0 0.8 1.056 
4 0.0300 92.00 92.0 1.2 1.349 
5 0.0400 114.00 114.0 1.6 1.672 
6 0.0500 137.00 137.0 2.0 2.009 
7 0.0750 168.00 168.0 3.0 2.464 
8 0.1500 165.00 165.0 6.0 2.420 
9 0.2000 159.00 159.0 8.0 2.332 

10 0.2500 150.00 150.0 10.0 2.200 

.... ____________ MACTEC Engineering and Consulting, Inc. _____________ ..!I 
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Moisture content: Moist soil+tare, gms. 165.130 159.170 
Moisture content: Dry soil+tare, gms. 135.330 131.530 
Moisture content: Tare, gms. 4.210 4.220 
MOisture, % 22.7 21.7 21.7 
Moist specimen weight, gms. 159.0 
Diameter, in. 2.50 2.50 
Area, in .. 4.91 4.91 
Height, in. 1.01 0.95 
Net decrease in height, in. 0.06 
Wet Density, pct 121.9 129.0 
Dry density, pct 99.4 105.9 
Void ratio 0.6902 0.5850 
Saturation, % 88.6 99.8 

Norm stress = 
Strain rate, in./min. = 0.01 
Fail. Stress = 3.154 tsf at reading no. 10 

Horizontal Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 

0 0.0000 0.00 0.0 0.0 0.000 
0.0050 44.00 44.0 0.2 0.645 

2 0.0100 76.00 76.0 0.4 1.115 
3 0.0200 110.00 110.0 0.8 1.613 
4 0.0300 136.00 136.0 1.2 1.995 
5 0.0400 158.00 158.0 1.6 2.317 
6 0.0500 172.00 172.0 2.0 2.523 
7 0.0750 198.00 198.0 3.0 2.904 
8 0.0850 207.00 207.0 3.4 3.036 
9 0.1000 214.00 214.0 4.0 3.139 

10 0.1100 215.00 215.0 4.4 3.154 
11 0]500 211.00 211.0 6.0 3.095 
12 0.2000 212.00 212.0 8.0 3.110 

"-____________ MACTEC Engineering and Consulting, Inc. ____________ .... 
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Moisture content: Moist soil+tare, gms. 119.100 170.470 
Moisture content: Dry soil+tare, gms. 98.880 145.790 
Moisture content: Tare, gms. 4.210 4.200 
Moisture, % 21.4 17.4 17.4 
Moist specimen weight, gms. 168.3 
Diameter, in. 2.50 2.50 
Area, in.2 4.91 4.91 
Height, in. 1.01 0.94 
Net decrease in height, in. 0.07 
Wet Density, pct 128.8 134.1 
Dry den!;ity, pcf 106.2 114.2 
Void ratio 0.5818 0.4710 
Saturation, % 98.8 99.5 

Horizontal Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 

0 0.0000 0.00 0.0 0.0 0.000 
I 0.0050 60.00 60.0 0.2 0.880 
2 0.0100 120.00 120.0 0.4 1.760 
" 0.0200 210.00 210.0 0.8 3.080 .:> 

4 0.0300 280.00 280.0 1.2 4.107 
5 0.0400 296.00 296.0 1.6 4.342 
6 0.0500 334.00 334.0 2.0 4.899 
7 0.0750 396.00 396.0 3.0 5.808 
8 0.1000 437.00 437.0 4.0 6.410 
9 0.1250 462.00 462.0 5.0 6.776 

10 0.1400 471.00 471.0 5.6 6.908 
11 0.1750 446.00 446.0 7.0 6.542 
12 0.2000 442.00 442.0 8.0 6.483 

..... ____________ MACTEC Engineering and Consulting, Inc. ____________ "'" 



Volume 3 Rev. 1 - 9/2/2008 Page 1375 of 2225 DCN# EXE812

9 Results 
C, tsf 0.718 
~, deg 39.4 
Tan(cP) 0.82 

6 .... 
$ 
vi 
IJ) 

~ -(f) 

'ro u.. 
3 

-
I I I I 

I 

0 I I I I 
0 3 6 9 12 15 18 

Normal Stress, tsf 

9 I I I I Sample No. 1 2 3 

Water Content, % 16.4 14.2 12.5 
7.5 I 

Dry Density, pef 106.9 107.6 107.5 
1ii Saturation, % 77.9 68.7 60.3 E 

6 E Void Ratio 0.5655 0.5554 0.5557 ..... , 
IJ) 3 Diameter, in. 2.50 2.50 2.50 -vi 
IJ) Height, in. 1.02 1.01 1.01 
~ 

4.5 I - I I Water Content, % 17.5 16.6 17.2 (f) 
l-cc I ' Dry Density, pef 113.2 115.7 113.1 ID 2 .r::: ..... 

UJ (f) 
3 <Il Saturation, % 98.2 99.8 96.0 

I-
~ Void Ratio . 0.4783 0.4459 0.4787 

1 Diameter, in. 2.50 2.50 2.50 
1.5 I I i I I 

Heiqht, in. 0.97 0.94 0.96 
Normal Stress, tsf 1.820 3.590 7.220 

0 I I Fail. Stress, tsf 1.951 4.063 6.527 
0 5 10 15 20 Strain, % 6.6 5.4 4.4 

Strain,.% Ult. Stress, tsf 
Strain, % 

Strain rate, in.lmin. 0.01 0.01 om 
Sample Type: Undisturbed Client: Bechtel 
Description: Light Gray Silty SAND (SM) Visual 

Project: Exelon Texas COL (Victoria) 

LL=ND PL= NO PI=ND 
Specific Gravity= 2.68 Location: B-2352UD 
Remarks: ASTM D 3080-04. ND=Not Detelmined. Sample Number: UD-8 Depth: 68-69.35 Ft 

Lever arm mechanical shear device was used to Pro]. No.: 6468-07-1777 Date: 2/1/08 
perform the test. Samples sheared to the DIRECT SHEAR TEST REPORT 
limitation ofthe machine. 

MACTEC ENGINEERING AND CONSULTING, INC, Lab No. 8365 

Tested By: !::B~M.!....-_________ Checked By: -'-H:..:.J_---'-J-b....:.-,.....,....,~..---_=_---
9 ',57D ljj 
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Date: 
Client: 
Project: 
Project No.: 
Location: 
Depth: 
Description: 
Remarks: 

2/1108 
Bechtel 

DIRECT SHEAR TEST 

Exelon Tex~s COL (Victoria) 
6468-07-1777 
B-2352UD 
68-69.35 Ft Sample Number: 
Light Gray Silty SAND (SM) Visual 
ASTM D 3080-04. ND=Not Determined. 

4/15/2008 

UD-8 

Lever arm mechanical shear device was used to perform the test. Samples sheared to the limitation 
of the machine. 

Type of Sample: Undisturbed 
Specific Gravity=2.68 LL=ND PL= N D PI=ND 

Specimen Parameter Initial Consolidated Final 
Moisture content: Moist soil+tare, gms. 243.560 167.960 
Moisture content: Dry soil+tare, gms. 229.370 143.540 
Moisture content: Tare, gms. 143.070 4.220 
Moisture, % 16.4 17.5 17.5 
Moist specimen weight, gms. 164.1 
Diameter, in. 2.50 2.50 
Area, in.2 4.91 4.91 
Height, in. 1.02 0.97 
Net decrease in height, in. 0.06 
Wet Density, pcf 124.4 133.0 
Dry density, pcf 106.9 113.2 
Void ratio 0.5655 0.4783 
Saturation, % 77.9 

Normal stress = 1.82 tsf 
Strain rate, in.!min. = 0.01 ( 
Fail. Stress = 1.951 tsfat reading no. 11 

Horizontal Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 
a 0.0000 0.00 0.0 0.0 0.000 
1 0.0050 14.00 14.0 0.2 0.205 
2 0.0100 15.00 15.0 0.4 0.220 
" 0.0200 42.00 42.0 0.8 0.616 oJ 

4 0.0300 64.00 64.0 1.2 0.939 
5 0.0400 74.00 74.0 1.6 1.085 
6 0.0500 83.00 83.0 2.0 1.217 
7 0.0750 93.00 93.0 3.0 1.364 
8 0.1000 110.00 110.0 4.0 1.613 
9 0.1250 124.00 124.0 5.0 1.819 

10 0.1400 128.00 128.0 5.6 1.877 
11 0.1650 133.00 133.0 6.6 1.951 
12 0.1750 130.00 130.0 7.0 1.907 

MACTEC Engineering and Consulting, Inc. 



Volume 3 Rev. 1 - 9/2/2008 Page 1377 of 2225 DCN# EXE812

Horizontal Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 
13 0.2000 127.00 127.0 8.0 1.863 
14 0.2500 114.00 114.0 10.0 1.672 
15 0.3000 117.00 117.0 12.0 1.716 
16 0.3500 119.00 119.0 14.0 1.745 
17 0.4000 118.00 118.0 16.0 1.731 

Moisture content: Moist soil+tare, gms. 
Moisture content: Dry soil+tare, gms. 131.210 140.490 
Moisture content: Tare, gms. 16.750 4.210 
Moisture, % 14.2 16.6 16.6 
Moist specimen weight, gms. 159.7 
Diameter, in. 2.50 2.50 
Area, in.2 4.91 4.91 
Height, in. 1.01 0.94 
Net decrease in height, in. 0.07 
Wet Density, pcf 122.9 134.9 
Dry density, pcf 107.6 115.7 
Void ratio 0.5554 0.4459 
Saturation, % 68.7 99.8 

Normal stress = 3.59 tsf 
Strain rate, in.lmin. = 0.01 
Fail. Stress = 4.063 tsfat reading no. 10 

Horizontal Shear 
. Def. Dial Load Load Strain Stress 

No. in. Dial !bs. % tsf 
0 0.0000 0.00 0.0 0.0 0.000 

0.0050 66.00 66.0 0.2 0.968 
2 0.0100 90.00 90.0 0.4 1.320 
3 0.0200 122.00 122.0 0.8 1.789 
4 0.0300 145.00 145.0 1.2 2.127 
5 0.0400 160.00 160.0 1.6 2.347 
6 0.0500 176.00 176.0 2.0 2.582 
7 0.0750 220.00 220.0 3.0 3.227 
8 0.1000 264.00 264.0 4.0 3.872 
9 0.1250 276.00 276.0 5.0 4.048 

10 0.1350 277.00 277.0· 5.4 4.063 
11 0.1500 276.00 276.0 6.0 4.048 
12 0.1750 266.00 266.0 7.0 3.902 
13 0.2000 256.00 256.0 8.0 3.755 
14 0.2500 254.00 254.0 10.0 3.726 
15 0.3000 268.00 268.0 12.0 3.931 
16 0.3500 244.00 244.0 14.0 3.579 
17 0.4000 248.00 248.0 16.0 3.638 
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Moisture content: Moist soi/+tare, gms. 124.500 163.700 
Moisture content: Dry soil+tare, gms. 112.420 140.350 
Moisture content: Tare, gms. 15.750 4.200 
Moisture, % 12.5 17.2 17.2 
Moist specimen weight, gms. 157.4 
Diameter, in. 2.50 2.50 
Area, in.2 4.91 4.91 
Height, in. 1.01 0.96 
Net decrease in height, in. 0.05 
Wet Density, pcf 121.0 132.6 
Dry density, pcf 107.5 113.1 
Void ratio 0.5557 0.4787 
Saturation, % 60.3 96.0 

Strain rate, in.!min. = 0.01 
Fail. Stress = 6.527 tsf at reading no. 9 

Horizontal Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 

0 0.0000 0.00 0.0 0.0 0.000 
1 0.0050 74.00 74.0 0.2 1.085 
2 0.0100 110.00 110.0 0.4 1.613 
3 0.0200 174.00 174.0 0.8 2.552 
4 0.0300 230.00 230.0 1.2 3.374 
5 0.0400 276.00 276.0 1.6 4.048 
6. 0.0500 315.00 315.0 2.0 4.620 
7 0.0750 398.00 398.0 3.0 5.838 
8 0.1000 438.00 438.0 4.0 6.424 
9 0.1100 445.00 445.0 4.4 6.527 

10 0.1250 443.00 443.0 5.0 6.498 
11 0.1500. 424.00 424.0 6.0 6.219 
12 0.2000 370.00 370.0 8.0 5.427 
13 0.2500 360.00 360.0 10.0 5.280 
14 0.3000 358.00 358.0 12.0 5.251 
15 0.3500 382.00 382.0 14.0 5.603 
16 0.4000 384.00 384.0 16.0 5.632 

.... ____________ MACTEC Engineering and Consulting, Inc. ___________ --1 
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6 Results I 
-C, tsf 0.239 

</!,deg 37.9 
Tan(</!) 0.78 

4 .... en ..... 
cti en 
~ ..... I CI) 

'ro u.. 
2 

, - 1:::-' 

0 I 
0 2 4 6 8 10 12 

Normal Stress, tsf 

6 I I Sample No. 1 2 3 

Water Content, % 17.0 14.2 11.8 
5 3 Dry Density, pcf 106.5 114.3 104.5 

15 Saturation, % 81.5 84.3 53.6 
~ 

4 I :s Void Ratio 0.5528 0.4478 0.5832 
2 Diameter, in. 2.50 2.50 2.50 en en HeIght, in. 1.00 1.00 1.01 
~ 3 I en Water Cont.ent, % 17.4 12.7 17.0 . .... 2 
CIl Dry Density, pcf 113.1 123.6 114.0 ID ..c ..... 

(/) 
CI) 

2 I I Q) Saturation, % 99.6 99.1 99.5 I-
~ Void Ratio 0.4632 0.3383 0.4516 

I 1 Diameter, in. 2.50 2.50 2.50 
, , I 1 I I ' 

, . Heiqht. in .. 0.95 0.93 0.93 
/l Normal Stress, tsf 1.480 3.290 6.490 I I 

0 I I Fail. Stress, tsf 1.159 3.168 5.163 
0 5 10 15 20 Strain, % 14.0 12.0 10.4 

Strain, % Ult. Stress, tsf 
Strain, % 

( Strain rate, in.lmin. 0.01 0.01 0.01 

Sample Type: Undisturbed Client: Bechtel 
Description: Light Gray Sandy SILT (ML) Visual 

Project: Exelon Texas COL (Victoria) 

LL=ND PL= N-D PI=ND 
Specific Gravity= 2.65 Location: B-2359UD 
Remarks: ASTM D 3080-04. ND=Not Detennined. Sample Number: UD-7 Depth: 55-56.7 Ft 

Lever ann mechanical shear device was used to Proj. No.: 6468-07-1777 Date: 1129/08 
perform the test. Samples sheared to the DIRECT SHEAR TEST REPORT 
limitation of the machine. 

MACTEC ENGINEERING AND CONSUL TING, INC. Lab No. 8559 

Tested By: .=:B~M-=---_________ Checked By: .:.cH""'J_--=-J.h--.-_=-=-___ _ 
~ u610S 
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DIRECT SHEAR TEST 

Date: 
Client: 
Project: 
Project No.: 
Location: 

1129108 
Bechtel 
Exelon Texas COL (Victoria) 
6468-07-1777 
B-2359UD 

Depth: 55-56.7 Ft Sample Number: 
Description: 
Remarks: 

Light Gray Sandy SILT (ML) Visual 
ASTM D 3080-04. ND=Not Determined. 
Lever arm mechanical shear device was used to . . 
perfo!l11 the test. Samples sheared to the 
limitation of the machine. 

Type of Sample: Undisturbed 
Specific Gravitr-2.65 LL=ND PL= N..D PI=ND 

Specimen Parameter Initial 
Moisture content:. Moist soil+tare, gms. 120.500 
Moisture content: Dry soil+tare, gms. 103.600 
Moisture content: Tare, gms. 4.230 
Moisture, % 17.0 17.4 
Moist specimen weight, gms. 161.4 
Diameter, in. 2.50 2.50 
Area, in.2 4.91 4.91 
Height, in. 1.00 0.95 
Net decrease in height, in. 0.06 
Wet Density, pcf 124.7 132.7 
Dry density, pcf 106.5 113.1 
Void ratio 0.5528 
Saturation, % 

Normalstr~ss = 1.48 tsf 
Strain rate, in./min. = 0.01 
Fail. Stress =. 1.159 tsfat reading no. 15 

Horizontal Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 

0 0.0000 0.00 0.0 0.0 0.000 
1 0.0050 18.00 18.0 0.2 0.264 
2 0.0100 25.00 25.0 0.4 0.367 
., 0.0200 35.00 35.0 0.8 0.513 .J 

4 0.0300 43".00 43.0 1.2 0.631 
5 0.0400 48.00 48.0 1.6 0.704 
6 0.0500 . 53.00 53.0 2.0 0.777 
7 0.0750 58.00 58.0 3.0 0.851 
8 0.1000 60.00 60.0 4.0 0.880 
9 0.1250 62.00 62.0 5.0 0.909 

10 0.1500 62.00 62.0 6.0 0.909 
11 0.1750 61.00 61.0 7.0 0.895 

UD-7 

Final 
160.400 
137.250 

4.210 
17.4 

MACTEC Engineering and Consulting, Inc. 

4/15/2008 
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Horizontal Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 

12 0.2000 63.00 63.0 8.0 0.924 
13 0.2500 70.00 70;0 10.0 1.027 
14 0.3000 74.00 74.0 12.0 1.085 
15 0.3500 79.00 79.0 14.0 . 1.159 -Specimen Parameter Initial Consolidated Final 

Moisture content: Moist soil+tare, gms. 132.210 166.470 
Moisture content: Dry soil+tare, gms. 116.270 148.250 
Moisture content: Tare, gms. 4.300 4.220 
Moisture, % 14.2 12.7 12.7 
Moist specimen weight, gms. 169.0 
Diameter, in. 2.50 2.50 
Area, in.2 4.91 4.91 
Height, in. 1.00 0.93 
Net decrease in height, in. 0.08 
Wet Density, pcf 130.5 139.3 
Dry density, pef 114.3 123.6 
Void ratio 0.4478 0.3383 
Saturation, % 84.3 99.1 

stress = 
Strain rate, in.lmin. = 0.01 
Fail. Stress = 3.168 tsfat reading no. 13 

Horizontal Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 

0 0.0000 0.00 0.0 0.0 0.000 
1 0.0050 40.00 40.0 0.2' 0.587 
2 0.0100 58.00 58.0 OA 0.851 
., 0.0200 79.00 79.0 0.8 1.159 .J 

4 0.0300 97.00 97.0 1.2 1.423 
5 0.0400 110.00 110.0 1.6 1.613 
6 0.0500 121.00 121.0 2.0 1.775 
7 0.0750 137.00 137.0 3.0 2.009 
8 0.1000 150.00 150.0 4.0 2.200 
9 0.1500 169.00 169.0 6.0 2.479 

10 0.2000 185.00 185.0 8.0 2.714 
11 0.2500 208.00 208.0 10.0 3.051 
12 0.2850 214.00 214.0 11.4 3.139 
13 0.3000 216.00 216.0 12.0 '3.168 
14 0.3250 207.00 207.0 13.0 3.036 
15 0.4000 186.00 186.0 16.0 2.728 

1... ____________ MACTEC Engineering and Consulting, Inc. ____________ ...... 
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men 
Moisture content: Moist soil+tare, gms. 110.930 155.700 
Moisture content: Dry soil+tare, gms. 99.680 133.730 
Moisture content: Tare, gms. 4.240 4.190 
Moisture, % 11.8 17.0 17.0 
Moist specimen weight, gms. 152.1 
Diameter, in. 2.50 2.50 
Area, in.:l 4.91 4.91 
Height, in. 1.01 0.93 
Net decrease in height, in. 0.08 
Wet Density, pcf 116.8 133.3 
Dry density, pef 104.5 114.0 
Void ratio 0.5832 0.4516 
Saturation, % 53.6 99.5 

Strain rate, in.lmin. = 0.01 
Fail. Stress = 5.163 tsfat reading no. 13 

Horizontal Shear 
Def. Di~lI Load Load Strain Stress 

No. in. Dial Ibs. % tsf 
0 0.0000 0.00 . 0.0 0.0 0.000 
1 0.0050 32.00 32.0 0.2 0.469 
2 0.0100 52.00 52.0 0.4 0.763 
3 0.0200 80.00 80.0 0.8 1.173 
4 0.0300 104.00 104.0 1.2 1.525 
5 0.0400 118.00 118.0 1.6 1.731 
6 0.0500 129.00 129.0 2.0 1.892 
7 0.0750 157.00 157.0 3.0 2.303 
8 0.1000 192.00 192.0 4.0 2.816 
9 0.1500 286.00 286.0 6.0 4.195 

10 0.2000 334.00 334.0 8.0 4.899 
11 0.2250 343.00 343.0 9.0 5.031 
12 0.2500 351.00 351.0 10.0 5.148 
13 0.2600 352.00 352.0 lOA 5.163 
14 0.2750 347.00 347.0 11.0 5.090 
15 0.2900 332.00 332.0 11.6 4.870 

'-____________ MACTEC Engineering and Consulting, Inc. ____________ _ 
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9 Results 1 v -C, tsf 0 -
4>, deg 34.5 
Tan($) 0.69 

6 1 

"-.l!l 
vi 
IJl 

~ 
Cf) 

'm u.. 
3 

1 1 
I 

0 , I I I 1 I I I 
0 3 6 9 12 15 18 

Normal Stress, tsf 

9 1 Sample No. 1 2 

Water Content, % 31.4 19.2 
7.5 Dry Density, pef 89.9 103.3 

iii Saturation, % 95.2 80.4 
~ 

6 Void Ratio 0.9029 0.6554 .... 
.l!l I I 2 Diameter, in. 2.50 2.50 
iii 
CJ) Heiaht, in. 1.01 1.01 
~ II - 4.5 26.2 (f) Water Content, % 21.3 .... 
ttl Dry Density, pef 99.6 108.0 Cll ..c: in (f) 

3 I Cll Saturation, % 100.0 100.0 
I· I-

< Void Ratio 0.7174 0.5832 
1 

Diameter, in. 2.50 2.50 
1.5 I I Heiqht, in. 0.91 0.96 

I I 1 Normal Stress, tsf 2.160 8.700 

0 I I I I I Fail. Stress, tsf 0.997 6.102 
0 5 10 15 20 Strain, % 2.0 5.0 

Strain, % Ult. Stress, tsf 
Strain, % 

Strain rate, in.lmin. 0.01 0.01 

Sample Type: Undisturbed Client: Bechtel 

Description: Pale Brown Sandy SILT (ML) Visual 
Project: Exelon Texas COL (Victoria) 

LL=ND PL= ~O PI=ND 
Specific Gravity= 2.74 Location: B-2359UD 

Remarks: ASTM D 3080-04. Sample Number: UD-14 Depth: 88-90.5 Pt 
ND=Not Determined. Lever ann mechanical Proj. No.: 6468·07-1777 Date: 1130/08 
sh~81' device was used to perform the test. DIRECT SHEAR TEST REPORT 
S81nples sheared to the limitation of the machine. 

MACTEC ENGINEERING AND CONSULTING, INC. Lab No. 8367 

Tested By: .=:B~M.!........ _________ Checked By: !.-'H",-J_..Lt-l:1~~--r~ ___ _ 
-qllit~ !3 
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Date: 
Client: 
Project: 
Project No.: 
Location: 
Depth: 
Description: 
Remarks: 

1130/08 
Bechtel 

DIRECT SHEAR TEST 

Exelon Texas COL (Victoria) 
6468-07-1777 
B-2359UD 
88-90.5 Ft Sample Number: 
Pale Brown Sandy SILT (ML) Visual 
ASTM D 3080-04. 

4/15/2008 

UD-14 

ND=Not Determined. Lever. arm mechanical shear device was usedto perform the test. Samples 
sheared to the limitation of the machine. 

Type of Sample: Undisturbed 
Specific Gravity=2.74 LL=ND PL= N D PI=ND 

Specimen Parameter Initial Consolidated Final 
Moisture content: Moist soil+tare, gms. 113.900 151.850 
Moisture content: Dry soil+tare, gms. 87.720 121.210 
Moisture content: Tare, gms. 4.220 4.220 
Moisture, % 31.4 26.2 26.2 
Moist specimen weight, gms . 152.9 

. .'1 
2.50 Diameter, in. 2.50 

Area, in.2 4.91 4.91 
Height, in. 1.01 0.91 
Net decrease in height, in. 0.10 
Wet Density, pcf 118.1 125.7 
Dry density, pcf 89.9 99.6 
Void ratio 0.9029 0.7174 
Saturation, % 95.2 100.0 

Normal stress = 2.16 tsf 
Strain rate, in./min. = 0.01 
Fail. Stress = 0.997 tsf at reading no. 6 

Horizontal Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 
0 0.0000 0.00 0.0 0.0 0.000 

0.0050 34.00 34.0 0.2 0.499 
2 0.0100 46.00 46.0 0.4 0.675 
.., 0.0200 55.00 55.0 0.8 0.807 .J 

4 0.0300 61.00 61.0 1.2 0.895 
5 0.0400 65.00 65.0 1.6 0.953 
6 0.0500 68.00 68.0 2.0 0.997 
7 0.0600 66.00 .66.0 2.4 0.968 
8 0.0750 67.00 67.0 3.0 0.983 
9 0.1000 66.00 66.0 4.0 0.968 

10 0.1500 64.00 64.0 6.0 0.939 
11 0.2000 67.00 67.0 8.0 0.983 
12 0.2500 65.00 65.0 10.0 0.953 

MACTEC Engineering and Consulting, Inc. 
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Horizontal Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 

13 0.3000 66.00 66.0 12.0 0.968 
14 0.4000 66.00 66.0 16.0 0.968 

Moisture content: Moist soil+tare, gms. 
Moisture content: Dry soil+tare, gms. 135.960 
Moisture content: Tare, gms. 4.210 4.230 
Moisture, % 19.2 21.3 21.3 
Moist specimen weight, gms. 160.1 
Diameter, in. 2.50 2.50 
Area, in.2 4.91 4.91 
Height, in. 1.01 0.96 
Net decrease in height, in. 0.04 
Wet Density, pcf 123.2 131.0 
Dry density, pcf 103.3 108.0 
Void ratio 0.6554 0.5832 
Saturation, % 8004 100.0 

Normal stress = 
Strain rate, in.lmin. = 0.01 
Fail. Stress = 6.102 tsfat reading no. 10 

Horizontal Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 

0 0.0000 0.00 0.0 0.0 0.000 
1 0.0050 62.00 62.0 0.2 0.909 
2 0.0100 110.00 110.0 0.4 1.613 
3 0.0200 188.00 188.0 0.8 2.758 
4 0.0300 244.00 244.0 1.2 3.579 
5 0.0400 288.00 288.0 1.6 4.224 
6 0.0500 326.00 326.0 2.0 4.782 
7 0.0750 382.00 382.0 3.0 5.603 
8 0.1000 405.00 405.0 4.0 5.940 
9 0.1150 412.00 412.0 4.6 6.043 

10 0.1250 416.00 416.0 5.0 6.102 
11 0.1350 414.00 414.0 5.4 6.072 
12 0.1500 412.00 412.0 6.0 6.043 
13 0.1750 400.00 400.0 7.0 5.867 
14 0.2000 385.00 385.0 8.0 5.647 
15 0.2500 376.00 376.0 10.0 5.515 
16 0.3000 382.00 382.0 12.0 5.603 
17 0.4000 384.00 384.0 16.0 5.632 

"-____________ MACTEC Engineerin'g and Consulting, Inc. ___________ _i 
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9 Results I I 

C, tsf 0.937 
</>, deg 36.9 
Tan (<I» 0.75 

6 -.s en en 
~ 
C/) , 
'ro u.. 

3 I , 

i7 I 

I 
0 I I I 

0 3 6 9 12 15 18 

Normal Stress, tsf 

9 Sample No. 1 2 3 1-\ 

Water Content, % 17.6 20.1 14.3 
7.5 Dry Density, pcf 102.6 103.5 110.9 3 

'iii Saturation, % 73.7 86.1 74.3 :w 

6 I I :s Void Ratio 0.6434 0.6292 0.5200 ..... 
III Diameter, in. 2.50 2.50 2.50 -en 
III Height, in. 1.01 1.02 1.01 ~ 4.5 ' '. 2 co I I Water Content, % 20.9 19.7 15.0 
'- -1 Ctl Dry Density, pcf 107.5 109.7 119'.8 Q) 
~ en C/) 

3 Q) Saturation, % 99.2 99.2 99.6 
I I I l-

I ~ Void Ratio 0.5685 0.5365 0.4066 
I I 1 

Diameter, in. 2.50 2.50 2.50 
1.5 I I Height. in. 0.96 0.96 0.93 

I 
Normal Stress, tsf 2.570 5.360 10.310 

0 I I Fail. Stress, tsf 2.699 5.222 8.581 
0 5 10 15 20 Strain, % 6.0 7.0 5.4 

Strain, % Ult. Stress, tsf 
Strain, % 

Strain rate, in.!min. om om 0.01 

Sample Type: Undisturbed Client: Bechtel 
Description: Light Gray Silty SAND (SM) Visual 

Project: Exelon Texas COL (Victoria) 
LL=ND PL= NO PI=ND 
Specific Gravity= 2.70 Location: B-2359UD 
Remarks: ASTM D 3080-04. ND=Not Determined. Sample Number: UD-19 Depth: 114-116.6 Ft 

Lever arm mechanical shear device was used to Proj. No.: '6468-07-1777 Date: 1/31108 
perform the test. Samples sheared to the DIRECT SHEAR TEST REPORT 
limitation ofthe machine. 

MACTEC ENGINEERING AND CONSULTING, INC. Lab No. 8370 

Tested By: =B.:.:.M:....-_________ Checked By: -'-'H=J_....:./-bJ_.,-----, ____ _ 
'-i pCS"/e> 8 
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Date: 
Client: 
Project: 
Project No.: 
Location: 
Depth: 
Description: 
Remarks: 

1/31/08 
Bechtel 

DIRECT SHEAR TEST 

Exelon Texas COL (Victoria) 
6468-07-1777 
B-2359UD 
114-116.6 Ft Sample Number: 
Light Gray Silty SAND (8M) Visual 
ASTM D 3080-04. ND=Not Detennined. 

4/15/2008 

UD-19 

Lever ann mechanical shear device was used to perform the test. Samples sheared to the limitation 
of the machine. 

Type of Sample: 
Specific Gravity=2.70 

Undisturbed 
LL=ND PL= ./J 0 . PI=ND 

Specimen Parameter Initial Consolidated Final 
Moisture content: Moist soil+tare, gms. 82.510 162.480 
Moisture content: Dry soil+tare, gms. 70.810 135.140 
Moisture content: Tare, gms. 4.180 4.200 
Moisture, % 17.6 20.9 20.9 
Moist specimen weight, gms. 156.9 
Diameter, in. 2.50 2.50 
Area, in.2 4.91 4.91 
Height, in. 1.01 0.96 
Net decrease in height, in. 0.05 
Wet Density, pct 120.6 129.9 
Dry density, pct 102.6 107.5 
Void ratio 0.6434 0.5685 
Saturation, % 73.7 99.2 

Normal stress = 2.57 tsf 
Strain rate, in./min. = 0.01 
Fail. Stress = 2.699 tsf at reading no. 11 

Horizontal Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 

0 0.0000 0.00 0.0 0.0 0.000 
0.0050 44.00 44.0 0.2 0.645 

2 0.0100 64.00 64.0 0.4 0.939 
3 0.0200 88.00 88.0 0.8 1.291 
4 0.0300 96.00 96.0 1.2 1.408 
5 0.0400 117.00 117.0 1.6 1.716 
6 0.0500 133.00 133.0 2.0 1.951 
7 0.0750 156.00 156.0 3.0 2.288 
8 0.0850 165.00 165.0 3.4 2.420 
9 0.1000 174.00 174.0 4.0 2.552 

10 0.1150 178.00 178.0 4.6 2.611 
11 0.1500 184.00 184.0 6.0 2.699 
12 0.2000 173.00 173.0 8.0 2.538 

MACTEC Engineering and Consulting, Inc. 
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Horizontal 
Def. Dial Load 

No. in. Dial 

Shear 
Load Strain Stress 
Ibs. % tsf 

13 0.2500 164.00 164.0 10.0 2.406 
14 0.3000 160.00. 160.0 12.0 2.347 
15 0.4000 153.00 153.0 16.0 2.244 

_<l~~~~I~.IElld_ 
Specimen Parameter Initial Consolidated Final 

Moisture content: Moist soil+tare, gms. 139.300 162.340 
Moisture content: Dry soil+tare, gms. 116.740 136.310 
Moisture content: Tare, gms. 4.320 4.250 
Moisture, % 20.1 19.7 19.7 
Moist specimen weight, gms. 163.3 
Diameter, in. 2.50 2.50 
Area, in.2 4.91 4.91 
Height, in. 1.02 0.96 
Net decrease in height, in. 0.06 
Wet Density, pef 124.2 131.3 
Dry density, pef 103.5 109.7 
Void ratio 0.6292 0.5365 
Saturation, % 86.1 99.2 

Strain rate, in.lmin. = 0.01 
Fail. Stress = 5.222 tsfat reading no. 11 

Horizontal Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 

0 0.0000 0.00 0.0 0.0 0.000 
0.0050 74.00 74.0 0.2 1.085 

2 0.0100 106.00 106.0 0.4 1.555 
3 0.0200 148.00 148.0 0.8 2.171 
4 0.0300 186.00 186.0 1.2 2.728 
5 0.0400 214.00 214.0 1.6 3.139 
6 0.0500 236.00 236.0 2.0 3.462 
7 0.0750 280.00 280.0 3.0 4.107 
8 0.1000 313.00 313·9 4.0 4.591 
9 0.1250 329.00 329.0 5.0 4.826 

10 0.1500 348.00 348.0 6.0 5.104 
11 0.1750 356.00 356.0 7.0 5.222 
12 . 0.2000 349.00 349.0 8.0 5.119 
13 0.2500 326.00 326.0 10.0 4.782 
14 0.3500 311.00 311.0 14.0 4.562 

'-____________ MACTEC Engineering and Consulting, Inc. ____________ ..... 
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Moisture content: Moist soil+tare, gms. 137.200 161.370 
Moisture content: Dry soil+tare, gms. 120.560 140.870 
Moisture content: Tare, gms. 4.220 4.210 
Moisture, % 14.3 15.0 15.0 
Moist specimen weight, gms. 164.3 
Diameter, in. 2.50 2.50 
Area, in.2 4.91 4.91 
Height, in. 1.01 0.93 
Net decrease in height, in. 0.07 
Wet Density,·pcf 126.8 137.8 
Dry density, pcf 110.9 119.8 
Void ratio 0.5200 0.4066 
Saturation, % 74.3 99.6 

stress = 
Strain rate, in.lmin. = 0.01 
Fail. Stress = 8.581 tsfat reading no. 9 

Horizontal Shear 
Def. Dial Load Load Strain Stress 

No. in. Dial Ibs. % tsf 

0 0.0000 0.00 0.0 0.0 0.000 
1 0.0050 85.00 85.0 0.2 1.247 8 
2 0.0100 140.00 140.0 0.4 2.053 
3 0.0200 216.00 216.0 0.8 3.168 
4 0.0300 260.00 260.0 1.2 3.814 
5 0.0400 312.00 ·312.0 1.6 4.576 
6 0.0500 352.00 352.0 2.0 5.163 
7 0.1000 530.00 530.0 4.0 7.774 
8 0.1250 580.00 580.0 5.0 8.507 
9 0.1350 585.00 585.0 5.4 8.581 

10 0.1500 566.00 566.0 6.0 8.302 
11 0.1750 553.00 553.0 7.0 8.111 
12 0.2000 543.00 543.0 8.0 7.965 
13 0.2500 510.00 510.0 10.0 7.481 
14 0.3000 482.00 482.0 12.0 7.070 
15 0.4000 482.00 482.0 16.0 7.070 

1.. ____________ MACTEC Engineering and Consulting, Inc. ____________ -" 
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Normalized Effective Vertical Stress, u'v/u'v,c 

STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD12B - Depth: 78.5 - 80.5 ft 
Boring B-2302UD 

B-2302_UD12b.xls, Plot 6/20/2008 

KAW 7/lbiOS 
FUGRO CONSULTANTS, INC. 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 
Project Number: 0411-08-1686 

Task No.: NA 
Test Type: ...:S:..:;D:....;S:....;S:....-______ _ 

Assign, cr'v,e = 7.92 ksf 
Sta. No.: 7G File Name: B-2302 UD12b 

Ke,DSS ('th,e I cr'v,e)= NA 

Project Name: Exelon (Victoria) Induced OCR = NA Kub,DSS ('thu,b I cr'v,e) = NA 

Test No.: NA Test Series for/on: _N_A ____ _ 

Assig Remarks' 

Type Stage: _N_A ____ _ NA NA 

0Meas' 

NA & NA 

., Specific Gravity' 2 680 UAssumed 

~Tube UField Extruded 1=1 Liner Remolded Tamping -.JConstant Effort: BlowslTamps per Layer = 

Boring No.: B-2302UD LPC Core - Impact/Rammer Rammer Wgt.(lbf)= No. Layers = 

Sample No.: UD12 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) = -
~ Undercompaction: Depth (ft): 78.5 - 80.5 Specimen No.: B - Kneading Un; (%) = ---Dia. (in.) = 

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

Type ~Koat: ~ Incremental I ; UAnisotropic at: H Inclined Stress Path, Ke,DSS -.J Used Automated System 

Consolidation: CRS 900 Stress Path Remarks: 

Loading X Static X Strain Creep X Const, Vol.IHt X Without - Water W Cyclic (Hz) Strain Ustress - f-- - - I--
Rate: I 0.1; 

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

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

Content (WC); Top (Wo,1) Bottom (Wd Sides(Wd (see below) Mass Moist Soil + Tare (g) 315.59 133.23 

Container No. D-11 124 4096 1144 Mass Tare (g) 186.86 5.04 
Mass Moist Soil + Cont. (g) 65.62 132.21 64.89 81.23 Mass Moist Soil, Mt,o Mt'at (g) 128.73 128.19 

Mass Dry Soil + Container (g) 59.79 113.41 59.19 72.06 Excess Dry Soil (soil not included in final mass above) 
Mass Container (g) 30.24 30.51 30.62 32.41 Container No. 

WATER CONTENT (%) 19.73 22.68 19.95 23.13 Mass Dry Soil + Container (g) 
Avg. Initial WC, WO,OVQ (%) 20.79 FinalWat: X Slice ; Whole Spec. Mass Container (g) 

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

Specimen Trimming: Estimated Initial Unit Weight I 
xlTrimming Ring for Fugro Apparatus 

~ 
Large-ring ID # Total, Yt,e (Ib/ft~)= 124.24 Dry, Yd,e (lb/ft~)= 102.86 I 

X Trimming Ring for NGI Apparatus Small-ring ID # 
Hs,t(mm): 18.55 As,t (cm2): 34.87 Specimen Lateral Confinement by: 

Ds,t (mm): 66.63 Vs,t(cm\ 64.69 I Wire Reinforced, Model: Thickness (mm) = 
Remarks: Stress Dia. by PiTape (mm) Area, Ae,n 

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

Height (Htr) Diameter (Do) Remarks: 0 

1 18.600 1-T NA cr'v,c 
2 18.550 2-M NA a1v,max 

3 18.570 3-B NA ~ Regular Membrane with Ring Set No. 7 ID, Rings (mm) 

4 18.500 1'-T NA For Free Standing Thickness (mm): Top: 0.69 , = 67.34 

5 18.550 2'-M NA or Reconstituted Spec.: FxI~ingle Bottom: 0.72 , Corr. for memo 
Avg. 3'-B NA Atr (cm2):J NA X Double Membr. Thick. = 0.35 = 66.630 

= 18.550 Avg NA Vtr(cm\1 NA Area Ring with mem., AD: (cm2)= 34.87 ; (in')= 5.405 

Note: NA indicates not applicable. 527.2 g, 1.16 Ibf 

For G in the Sta. No. indicates Fugro or GEOTAC apparatus. ..... ____ --.;;;",j",.....I._~ .... ..i-N_o __ P_la_tte_n_s_w_i_th_P_i_n_s:"'_..i_.....;_'__ ..... ...1 

Final Visual Description: Light Gray Fat CLAY with sand (CH) 

OtherRemarks: __________________________________________________________ ___ 

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

Date: 3/31/2008 Date: 3/31/2008 Date: 4/212008 
Prelim. Calc. By: HC Final Calc. By: LF Reviewed By: HP ~ 

Specimen Take Down:0spec. removed right after shearing 

DSpec. unloaded to zero stress with access to water 

Remarks: 

KA W '"711&/08 
B-2302_UD12b.xls, SetupTD 6/20/2008 FUGRO CONSULTANTS, INC. 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary 

Project Number: _---"-04..;..1.:....1;,...-0;;".8.:....-...;,.16;;".8.:....6'--_ Test Station No.: 7G ---'--''---
File Name: 8-2302 UD12b 

~Measured; DAssumed ':""';::":"':'="---Task Number: ___ ...;N..:.;A....:..-__ _ Specific Gravity: _---:::2.;...;.6...;8..:.0 __ 

DRemolded Type Test: SDSS Specimen: [XJOdisturbed"; DReconstituted; 

Calculations Corr. for Salt (dissolved solids): 0 No or, Yes, with concentration = ppm 

Consolidation Stress Summary and Loading Summary 

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

Nominal Vertical Stress, cr'v (ksf) NA 7.92 NA Cyclic Rate (Hz): 1; Other = 

AxialNertical Force, pvr.n (Ibf) NA NA NA During/End of Loading Static Cyclic 
Horizontal Force, Phr,n (Ibf) NA o NA Change in Height, llHL,n (mm) NA NA 

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

t.,,(ON,days,hrs) NA 0.92 days NA Post Cy.Displ. Reset to Null Position: No 

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

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

Top, Wo,1 Botttom, Wo,2 Sides, W o,3 Avg., Wo,avg Selct., Wo,s Back Cal. Initial Selected Water Content (%) 20.79 

Wo 19.73 22.68 19.95 20.79 20.79 23.65 Initial, Md,o 106.57 

So 86.8 93.6 87.3 89.3 89.3 95.7 Final, Md,at 104.11 

Measured final mass of moist soil, Mt,at (g) 128.19 Selected, Md 105.34 

Final mass of moist soil corrected for excess dry soil, Mtat,e (g) 128.19 I Initial Back Cal. Specific Gravity (TS): 

Selected So (%) 
HeighWolume Change Summary Selected Wo (%) 

Variation in During Initial During Specimen Specific Gravity, Gs,bC 

Height & Volume Con sol. to Rebound Unloaded Calculation of llVc by Different Procedures 

During Consol. a'v,cor cr'vc,max= to cr' = v,e After Test To By Selected Volumes By Change in Mass 

Stress Units (ksf) 7.920 NA NA llVc (cm3
) 2.02 - Mt,o - (Mtat,c + llVL + llVuL) 

Sign Convention: (+) llV out & llH down; (-) llV in & llH up By Cal. Height & App. Area llVc (cm3
) 0.54 

Delta Def. Read., lldar,n (mm) 0.579 llVc (cm3
) 2.02 By Saturation = 100% and 

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

Corr. Total Def. llHe,n (mm) 0.579 llVe (cm3
) 2.02 llVe (cm3

) NA 

llVn using Ao - spec. (cm3
) 2.02 

llVn using Ae,n - app. (cm3
) 2.02 Back Cal. Water Content During Consol. -

llVn using burette meas.(cm3
) -1.00 Based on the Consolidation Conclusions Given Below 

Selected llVn (cm3
) 2.02 NA NA = llVuL I Assumed Saturation (%) 100.00 

After Test WC Corr. for t,v during Shear & Unloading, Wa~c (%) NA Back Cal. WC before Loading, We,be (%) 22.07 

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

Consolidation llVe (cm3
) = 2.02 llHc (mm) = 0.579 ea,c (%) = 3.12 

& Preshear Ve (cm3
) = 62.66 He (mm) = 17.971 eV,e (%) = 3.13 

Conclusions Ae (cm2
) = 34.87 llYe (mm) = NA Yc(%) = NA 

Summary of Specimen Physical Properties: 

Specific Gravity: Water Total Dry 
Gs = 2.680 Measured Height Volume Area Content Unit Weight Unit Weight 

Condition: (mm) (cm3
) (cm2

) (%) (pcf) (pcf) 

Initial (as trimmed) 18.550 64.69 34.87 22.2 124.2 101.7 

After to cr'v,e 17.971 62.66 34.87 22.1 128.1 104.9 
Consol.: to cr've, max NA NA NA NA NA NA 

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

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

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

Remarks: t95 for max stress = 9.5 min 

Boring B-2302UD, Sample UD12B, Depth 78.5 - 80.5 ft 

llVc,rnax (cm3
) = NA 

eae,rnax (%)= NA 

Preshear: Yua (%)= NA 

Saturation Void Ratio, 

(%) e 

92.6 0.646 
100.0 0.594 

NA NA 

Calculated By: ___ L_F __ 

Reviewed By: ___ H_P __ ""..:..{J 

FUGRO CONSULTANTS, INC. 
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Project Number: _--:::,-04_1:-1_-0,,:8,"::--:16:-8-:-6-:-_ 
Project Name: _--=E::.x=e.:.:lo:..:.;n~(..:.V.:.:ic:..:;to:..:.r.:.:ia:!..) __ 

Test Type: ..:S:..=D:..:S:..=S~ _______ Test Sta. No.: 7G File Name: B-2302 UD12b 
Task No.: NA Test No.: NA Test Series for: NA 

~Tube UField Extruded _ [] ~iner I I Remolded Tamping I-J Constant Effort: BlowslTamps per Layer -
Boring No.: B-2302UD LPC Core Impact/Rammer Rammer Wgt.(lbf)= No. Layers = r--

Sample No.: UD12 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) = 
f--

Depth (ft): 78.5 - 80.5 Specimen No.: B Kneading Uni (%) = Dia. (in.) = 
IlSpec. Selection by X-ray; Il Geomarine Sample 

r--
D Undercompaction: ---

Type 
Consolidation: 

Loading X Static 
Conditions: 

Specific Gravity: 
Gs = 2.680 MeasureO 

Condition: 
Initial 

After to cr'v,c 
Consol.: to cr'vc,max 

Height Volume 
(mm) (cm3

) 

18.55 64.69 
17.97 62.66 

NA NA 

Ref. Effort= % Compo = ±Opt.= 

Anisotropic at: Inclined Stress Path, Kc DSS 

90u Stress Path . 
X Without - Water Stress 

With - Bath 

Summary of Specimen Physical Properties 
Water Unit Weight LL 

Area Content Total Dry Saturation PL -200 Void Ratio, 
(cm2

) (%) (pcf) (pcf) (%) PI % e 
34.87 22.20 124.2 101.7 92.6 64 83 0.646 
34.87 22.07 128.1 104.9 100.0 21 NA 0.594 

NA NA NA NA NA 43 NA NA 

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

Vert. Consol. Stress, cr'v .• : (ksf) NA 7.911 NA I Cyclic Rate (Hz): I 10.1 ; I 11 ; Other = 
Induced OCR: - NA NA NA During/End of Loading Static Cyclic 

Axial Strain during Consol., Ea .• : % NA 3.12 NA Change in Height, D.HL,n (mm): NA NA 
Horiz. Con sol. Stress, ~h .• : (ksf) NA NA NA Change in Vol., D.VL,n (cm\ NA NA 

Consol. Stress Ratio, ~h .• I cr'v .• : - NA NA NA Post Cy.Displ. Reset to Null POS.: IYes; INo 
Shear Strain during Consol., Eh .• : % NA NA NA Number of Loading Cycles, N = NA 

Undr. Ambient Shear Stress, ~h.u,: (ksf) NA NA NA ±'th = NA (ksf) ±y= NA % 
Undr. Ambient Shear Strain, Eu,: % NA NA NA at end of cyclic loading, cr'vcy,r = NA (ksf) 

1.16 No Value: 7.911 (ksf) -----Data Normalization: X Yes 
~~~-~~~~~~~-.-~~-~~-'-r--~7r-i Using Effective Vertical Stress: 
I-.,..---.....;;.!,.;..;.&.~.;.... ..... -'-~--"T'"-=-:----::-'--:-:-~~..;",j",-::-I X Pre-Shear Conditions Post-Cyclic Conditions 

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

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

Loading Summary 
'th y cr'v 'th/cr'v D.cr'/cr'v,c cicr'v,c 

(ksf) (%) (ksf) - - -
at Peak Shear Stress 3.954 15.10 7.367 0.537 0.069 0.500 

at Maximum Strain 3.614 29.22 7.063 0.512 0.107 -

B-2302_UD12b.xls, calc 6/20/2008 FUGRO CONSULTANTS, INC. 
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Boring No . B-2302UD .. Sample No . UD12B .. 
Elapsed Shear Shear Effective Calulated Pore Secant Tangent Norm. Shear Norm. Vert. Norm. Deer. Stress Ratio 

Time Strain Stress Vertical Stress Press. Change Shear Modulus Modulus Stress Stress in V. Stress Angle 
y ~h O"v dU = dO"v G. GT T.h/cr'v.c cr'jcr'v,c /lalvla'v,c $'oss 

(min) (%) (ksf) (ksf) (ksf) (ksf) (ksf) ( 0 ) 

0.0 0.00 -0.019 7.911 0.000 - - -0.002 1.000 0.000 -0.14 
2.6 0.01 -0.006 7.895 0.015 240.713 460.524 -0.001 0.998 0.002 -0.04 
5.1 0.04 0.208 7.907 0.004 614.626 600.674 0.026 1.000 0.000 1.50 
7.6 0.10 0.518 7.949 -0.038 556.815 398.029 0.065 1.005 -0.005 3.73 
10.2 0.19 0.768 7.965 -0.054 420.055 239.934 0.097 1.007 -0.007 5.51 
12.7 0.28 0.951 7.947 -0.037 350.485 185.289 0.120 1.005 -0.005 6.82 
15.3 0.38 1.117 7.880 0.031 301.336 159.483 0.141 0.996 0.004 8.07 
17.9 0.48 1.268 7.812 0.099 270.757 146.089 0.160 0.987 0.013 9.22 
20.4 0.59 1.430 7.741 0.170 244.757 137.708 0.181 0.979 0.021 10.47 
23.0 0.71 1.597 7.659 0.252 226.149 121.852 0.202 0.968 0.032 11.78 
25.5 0.85 1.747 7.567 0.344 206.794 105.454 0.221 0.957 0.043 13.00 
28.0 0.99 1.889 7.478 0.432 192.452 97.161 0.239 0.945 0.055 14.18 
30.6 1.14 2.022 7.395 0.516 179.413 84.367 0.256 0.935 0.065 15.29 
33.1 1.30 2.149 7.306 0.604 166.665 72.834 0.272 0.924 0.076 16.39 
35.7 1.45 2.253 7.231 0.680 156.244 62.769 0.285 0.914 0.086 17.30 
38.2 1.62 2.350 7.156 0.755 146.095 53.810 0.297 0.905 0.095 18.18 
40.8 1.78 2.431 7.106 0.804 137.287 48.660 0.307 0.898 0.102 18.88 
43.3 1.96 2.516 7.060 0.851 129.137 41.263 0.318 0.892 0.108 19.61 
51.0 2.52 2.710 6.925 0.985 108.273 31.558 0.343 0.875 0.125 21.37 
58.6 3.08 2.867 6.873 1.037 93.813 24.520 0.362 0.869 0.131 22.64 
66.3 3.67 2.991 6.836 1.074 82.022 18.165 0.378 0.864 0.136 23.63 
73.9 4.25 3.081 6.834 1.077 72.936 15.447 0.389 0.864 0.136 24.26 
81.5 4.87 3.175 6.851 1.060 65.645 16.329 0.401 0.866 0.134 24.87 
89.2 5.47 3.280 6.872 1.038 60.271 18.338 0.415 0.869 0.131 25.52 
96.8 6.09 3.400 6.911 0.999 56.140 16.460 0.430 0.874 0.126 26.20 
104.4 6.71 3.484 6.943 0.968 52.187 12.907 0.440 0.878 0.122 26.65 
112.1 7.32 3.558 6.985 0.926 48.898 11.406 0.450 0.883 0.117 27.00 
119.7 7.93 3.623 7.035 0.875 45.916 10.656 0.458 0.889 0.111 27.25 
127.4 8.52 3.687 7.083 0.828 43.483 9.334 0.466 0.895 0.105 27.50 
135.0 9.16 3.737 7.133 0.777 41.001 7.995 0.472 0.902 0.098 27.65 
142.6 9.77 3.787 7.171 0.739 38.947 7.215 0.479 0.907 0.093 27.84 
150.3 10.42 3.827 7.217 0.694 36.927 4.770 0.484 0.912 0.088 27.94 
157.9 11.04 3.847 7.242 0.669 35.026 4.024 0.486 0.915 0.085 27.98 
165.5 11.68 3.878 7.266 0.644 33.375 3.699 0.490 0.919 0.081 28.09 
175.7 12.52 3.900 7.287 0.624 31.302 2.211 0.493 0.921 0.079 28.16 
191.0 13.79 3.923 7.319 0.592 28.584 2.077 0.496 0.925 0.075 28.19 
206.3 15.10 3.954 7.367 0.544 26.307 1.024 0.500 0.931 0.069 28.22 
221.5 16.39 3.950 7.381 0.530 24.222 -0.286 0.499 0.933 0.067 28.16 
236.8 17.68 3.946 7.378 0.532 22.430 -0.931 0.499 0.933 0.067 28.14 
252.1 18.95 3.927 7.377 0.533 20.823 -1.144 0.496 0.933 0.067 28.02 
267.3 20.21 3.917 7.362 0.548 19.477 -0.775 0.495 0.931 0.069 28.02 
282.6 21.48 3.907 7.352 0.559 18.276 -1.706 0.494 0.929 0.071 27.99 
297.9 22.78 3.873 7.331 0.579 17.081 -2.980 0.490 0.927 0.073 27.85 
313.1 24.07 3.830 7.280 0.631 15.989 -3.286 0.484 0.920 0.080 27.75 
328.4 25.33 3.789 7.239 0.671 15.035 -3.237 0.479 0.915 0.085 27.63 
343.7 26.65 3.746 7.186 0.725 14.127 -3.890 0.474 0.908 0.092 27.53 
359.0 27.97 3.687 7.135 0.776 13.250 -5.154 0.466 0.902 0.098 27.33 
374.2 29.22 3.614 7.063 0.848 12.436 -5.793 0.457 0.893 0.107 27.10 

B-2302_UD12b.xls, calc 6/20/2008 FUGRO CONSULTANTS, INC. 
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STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-16B - Depth: 120.5 - 122.5 ft 
Boring B-2302UD 

Reviewed By:...!t.. B-2302_UD16b.xls, Plot 6/20/2008 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 
Project Number: __ ..:..04..:...1;..,;1_-0:...:8,--1..:...6:...:8:.=6 __ Test Type: :.=S:.=D:...:S:...:S'---_______ _ Sta. No.: 5G File Name: B-2302 UD16b 

Task No.: NA Assign, cr'v,e = 10.80 ksf Ke.DSS ('h,e I cr'v,e)= NA ----------
Induced OCR = NA Kub,DSS ('thu,b I cr'v,e) = NA Project Name: __ E_xe_l_on-...!...(V_ic_t_or_ia..:..) __ _ -----

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

Assig. Remarks: 
Type Stage: _N_A_____ NA 

Specific Gravity' 
NA & NA 

0Meas' 

NA 

., 2 720 UAssumed 

~Tube UField Extruded OLiner Remolded Tamping ~Constant Effort: BlowslTamps per Layer = 

Boring No.: B-2302UD LPC Core Impact/Rammer Rammer Wgt.(lbf)= No. Layers = 
I--

Sample No.: UD-16 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) = 
I--

~ U ndercompaction: 
----

Depth (ft): 120,5 -122,5 Specimen No.: B 
I--

Kneading Uni (%) = Dia, (in.) = 
nSpec. Select~-~ X-r;y; nGeomarine Sample 

--- ---
Ref, Effort= % Compo = ±Opt.= 

Type ~Koat: ~ Incremental 

I 
; UAnisotropic at: H,lnclined Stress Path, Ke,DSS W Used Automated System 

Consolidation: CRS 900 Stress Path ! Remarks: 

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

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

Content (WC); Top (Wo.1l Bottom (W 0,2) Sides (Wd (see below) Mass Moist Soil + Tare (g) 314.75 131.08 

Container No, 957 4155 5059 4200 Mass Tare (g) 186.86 4.36 
Mass Moist Soil + Cont. (g) 63.58 136,82 63.41 71.37 Mass Moist Soil, Mt,o Mt,at (g) 127,89 126.72 

M~~:;.-fJ!Y_~O~~?~t~i~~!i~) 57.34 115.41 56.75 62.69 Excess Dry Soil (soil not included in final mass above) --_. ---- - -~~. -- --- ----~-- ----------_ .. ------- ____ ._---- .. ·_-_·----._00._. ___ --------_ .. _---- .. ___ .. _______ 

Mass Container (g) 32.13 29.96 30.58 30.22 Container No, 
---_._ .. __ ._ .. _----_.------ -_._._--- ---~~----- .... ----- -

WATER CONTENT (%) 24.75 25,06 25.45 26,73 .. _______ Mas~.'L~_o~~ Co~~inerJ.gl -----
Avg. Initial WC, Wo,avg (%) 25.09 Final W at: X Slice; Whole Spec. Mass Container (g) 

-- ' ..... _--- ._-_._._ .. ---~ -- - - --------_._--- ---. __ . - ----_ .. ---- -- ------_._--
See attached data sheet(s) for additional water contents Mass Excess Dry Soil (g) 0.00 

Specimen Trimming: Estimated Initial Unit Weight I 
~~rimming Ring for Fugro Apparatus 

-~ 
Large-ring ID # Total, Yt,o (Ib/ft")= 123.43 Dry, Yd,o (Ib/fn= 98.67 I 

X Trimming Ring for NGI Apparatus Small-ring ID # 
Hs,t(mm): 18.55 As,t (cm2

): 34.87 Specimen Lateral Confinement by: 

Ds,t(mm) : 66.63 V.,t (cm3
): 64.69 I Wire Reinforced, Model: Thickness (mm) = 

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

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

) 

Height (H tr) Diameter (Do) Remarks: 0 __ , -----------------_._- _._----- ._----_._-----
1 18.560 1-T NA o\,c _.- --------~-. ... - -- .~-

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

2 18.510 200 M NA cr'v,max _ .. _. .. _------ ._._- _._- _._-"-- _ ... __ .- -_ ... _----- -_._.- ---- ---_. __ ._._-_._-------

~ 3 18.560 3-B NA Regular Membrane with Ring Set No. 5 10, Rings (mm) 
-- .. --.---_ ... - ._._- ... - .. -- ---- _ ..... - - . 

4 18.560 1'-T NA For Free Standing Thickness (mm): Top: 0.67 , = 67.30 
.-- -_ .. _--.. - _._-._--_ . ----.-- ----------- ._-_._--------

5 18.550 2'-M NA __ ~_Re~on~~tuted Spec.:_ ~Single Bottom: 0.67 , Corr. for mem, 1----------
Avg, 3'-B NA At!..~m2)J---~-- X Double Membr. Thick. = 0.34 = 66,630 

= 18.550 Avg NA Vtr(cm\ NA Area Ring with mem., Ao: (cm2)= 34,87 ; (in")= 5.405 

Note: NA indicates not applicable. 528.0 g, 1.16 Ibf 
For G in the Sta, No, indicates Fugro or GEOTAC apparatus, No Plattens with Pins: No 

Final Visual Description: ~~ryX~I~..§.I'.0wn£~~ C!:C\X_(QIiL 

----______ 00 __ --_ .. _---------------- ____ . __ 00 _____ ._00 ____ . ____ .. ____ _ 

Other Remarks: 

Trim.! Recon, By: HC 

Date: 3/30/2008 

Prelim. Calc. By: HC 

Specimen Take Down:0spec. removed right after shearing 

DSpec. unloaded to zero stress with access to water 

Setup By: _---'H..:.,C'--_ 
Date: 3/31/2008 

Final Calc. By: __ :.=L::..,F __ 

Remarks: 

Take Down By: __ ..:...H:...:C __ _ 

Date: _..:..4/.::;2/.=2.:..;00:..;:8,--
Reviewed By: __ ..:...H::..,P_.!::IJI(J~· 

-----------------------

B-2302_UD16b.xls, SetupTO 6/20/2008 

'CAW 7/1&103 
FUGRO CONSULTANTS, INC, 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary 

Test Station No.: 5G File Name: 8-2302 UD16b Project Number: _----=-04..:...1.:.-1;,...-.:..08.:..-..,;.1.:..68.:..6=--_ ----
0Measured; DAssumed ---=---Task Number: ___ -.:..;N.:.-A=--__ _ Specific Gravity: 2.720 -----

DRemolded Type Test: SDSS Specimen: [Xladisturbed"; D Reconstituted; 

Calculations Corr for Salt (dissolved solids)' 0 No or Yes with concentration = ppm , , 

Consolidation Stress Summary and Loading Summary 

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

__ ~~~~al Vertic~!_~tress, cr'v (ksf) NA 10.8 NA ICyclic Rate (Hz): I 10.1 ; 1 l' , Other = 

____ ~~I~e~lcal Forc~~~n_Q.t>!L NA NA NA During/End of Loading Static Cyclic 
Horizontal Force, Phr•n (Ibf) NA 0 NA Change in Height, t.HL.n (mm) NA NA 

---------~------ --------- ~----.. -- ------------
---------Ch-~~g~-i;V~-I.-, ~V~~(cm3) 

---~----.--- -------.-
Nominal OCR NA NA NA NA NA ---------. - ---- ----------- _._-----_._----. ------- ---- ---_. 

nY;;~----nN~-----te,(ON,days,hrs) NA 1.25 days NA Post Cy.Displ. Reset to Null Position: 

~undrained ambient stress applied: with Delta shear force (lbf) = NA & Duration (min) = NA & Delta disp., M h.u> (mm) = NA 

Trimmed Specimen (TS) - Inital Water Contents over Saturation (%): Calculated Mass of Dry Soil (g) 
Top, W o.1 Botttom, Wo•2 Sides, W O•3 Avg., W o.avg Selct., Wo•s Back Cal. Initial Selected Water Content (%) 25.09 

24.75 25.06 25.45 25.09 25.09 27.90 Initial, Md.o 102.24 ------ 1-----
94.4 95.0 95.8 95.1 95.1 100.3 Final, Md.at 99.99 

1-----1 
Measured final mass of moist soil, Mt.at (g) 126.72 Selected, Md 101.12 

Final mass of moist soil corrected for excess diy soil, Mtat.e (g) 126.72 Initial Back Cal. Specific Gravity (TS): 

Selected So (%) 
-----------1----

HeighWolume Change Summary Selected Wo (%) --------------------
Variation in During Initial During Specimen Specific Gravity, Gs.be 

Height & Volume Consol. to Rebound Unloaded Calculation of t.V. by Different Procedures 

During Consol. cr'v,cor cr'Yc,max= to cr' = v,e After Test To By Selected Volumes By Change in Mass 

Stress Units (ksf) 10.800 NA NA t.Ve (cm3) 2.63 - Mt.o - (Mtat,c + t.VL + t.VuLl 
Sign Convention: (+) t.v out & t.H down; (-) t.V in & t.H up By Cal. Height & App. Area t.Vc (cm3) 1.17 

Delta Def. Read., ~dar,n (mm) 0.755 t.Vc (cm3) 2.63 By Saturation = 100% and 

Total Equip. Camp., It.dafe (mm) 0.000 By Cal. Ht. & Init. Spec. Area Spec. Unloaded to 0 Stress 

Corr. Total Def. t.H c.n (mm) 0.755 
------;V~-~sing A:-=-~peZ(~m3) -2.63---------------
--- ---------

t.Vn using Acn- app. (cm3) 2.63 Back Cal. Water Content During Consol. -
----------!...~--.. -------------------------------
___ ~~~s~~~Lb~e.!l.~_~_~a~~J'!13) 0.90 Based on the Consolidation Conclusions Given Below -_ .. _------ ------_._---_.-

Selected t.Vn (cm3) 2.63 NA NA = t.VuL 1 Assumed Saturation (%) 100.00 
After Test WC Carr. for /!.V during Shear & Unloading, W.~c ('!oj NA Back Cal. WC before Loading, We,be (%) 24.49 

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

Consolidation t.Ve (cm3) = 2.64 t.He (mm) = 0.755- Ea,c (%) = 4.07 ------ .--~----

& Preshear Vc (cm3) = 62.05 Hc(mm) = 17.795 Ev,e (%) = 4.08 ------ ---------------
Conclusions Ac (cm2

) = 34.87 t.Yc (mm) = NA Ye (%) = NA 

Summary of Specimen Physical Properties: 

Specific Gravity: Water Total Dry 
Gs = 2.720 Measured Height Volume Area Content Unit Weight Unit Weight 

Condition: (mm) (cm3) (cm2
) (%) (pcf) (pcf) 

Initial (as trimmed) 18.550 64.69 34.87 26.5 123.4 97.6 
After to cr'v,e 17.795 62.05 34.87 24.5 126.7 101.7 
Consol.: to cr've,rnax NA NA NA NA NA NA 

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

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

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

Remarks: t95 for max stress = 263.5 min 

t.Vc,rnax (cm3) = NA 

Eae,rnax (%)= NA 
-------

Preshear: Yua (%)= NA 

Saturation Void Ratio, 

(%) 

97.7 
100.0 

NA 

e 

0.740 
0.669 

NA 

Calculated By: __ -=L.:.;F __ 

Reviewed By: __ .:.;H.:.;P_t4:;.,o=--

------- --------------------

Boring B-2302UD, Sample UD-16B, Depth 120.5 -122.5 ft FUGRO CONSULTANTS, INC. 
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Project Number: ___ 0_4_1_1-_0_8_-1_6_8_6 __ Test Type: ...:S...:D,;,:S,;,:S=---______ _=_ Test Sta. No.: 5G File Name: B-2302 UD16b 
Project Name: _---=E::;.x,;,:e.,;.;lo:.:.n..;.;(>.;V.,;.;ic;..:.to:..:r,;,:ia:;J..) __ Task No.: NA Test No.: NA Test Series for: NA 

Field Extruded 
Boring No.: ~~~_02UD 

Sample No.: _~UD-16 __ ~. 

Remolded Tamping Constant Effort: BlowslTamps per Layer = 
Impact/Rammer Rammer Wgt.(lbf)= 

-----
Compostite No.: Pluviated: Tamper Force (Ibf)= 

Depth (ft): J20.5 _-_~2?:5 
Spec. Selection by X-ray; 

Type 
Consolidation: 

Loading Static 
CDnditions: 

Specific Gravity: 
Gs = 2.720 Measured 

Condition: 
Initial 

After to a'v,c 

Consol.: to a'vc,max 

Height 
(mm) 
18.55 
17.80 

NA 

---
Specimen No.: B Kneading 

~---

Geomarine Sample 

Anisotropic at: 

Undercompaction: 
Ref. Effort= 

Inclined Stress Path, Kc.DSS 
90U Stress Path 

X Without - Water 
With - Bath 

-----
Un; (%) = 

% Compo = 

Summary of Specimen Physical Properties 
Water Unit Weight 

Volume Area Content Total Dry Saturation 
(cm3

) (cm2
) (%) (pcf) (pcf) (%) 

64.69 34.87 26.47 123.4 97.6 97.7 
62.05 34.87 24.49 126.7 101.7 100.0 

NA NA NA NA NA NA 

Consolidation Stress Summary and Loading Summary 

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

----
± Opt.= 

Stress 

LL 
PL -200 Void Ratio, 
PI % e 
76 87.1 0.740 
16 NA 0.669 
60 NA NA 

Item Unit Max. Stress Pre-Shear Post Cyclic X IStatic Strain Rate = 4.6 %/hr. 
_______ Y~Ii~_g_~~~.!:_~tr:.e~~.'...~',.,: ~-~ NA 10.847 NA ICyclic Rate (Hz): 1 10.1 ; 1 11 ; Other = -------~---- -

Induced OCR: - NA NA NA During/End of Loading Static Cyclic 
----.--------~.~- ---------- .---_._- --- _._--------- -- -------------

Axial Strain during Consol., Ea.,: % NA 4.07 NA Change in Height, ~HL,n (mm): NA NA 
----- ·~~c:ng~-~_~~i~~~~;:~~J~ 

--
Horiz. Consol. Stress, 'h.,: (ksf) NA NA NA NA NA 

.. _-----_.-." .... __ . -.. -... - --_._--_.- --- -- _.- "_._- - .. _--- .. _ .. __ ._- -. - ... __ ._- --------- -------~.------

____ C~.n_~L~.t.r.~~s Rati00~~': - NA NA NA Post Cy.Displ. Reset to Null Pas.: IYes; INo 
Shear Strain during Consol., Eh.,: % NA NA NA Number of Loading Cycles, N = NA 

Undr. Ambient Shear Stress, Th.,,: (ksf) NA NA NA ±'h = NA (ksf) ±:y= NA % --_._---
Undr. Ambient Shear Strain, E,,: % NA NA NA at end of cyclic loading, a'"y.r = NA (ksf) 

1.16 No Value: __ 1_0_.8_4_7_ (ksf) Data Normalization: X Yes 
~~~-~~~~~~~-'-~~-~~-.-r---r.~~ 

Using Effective Vertical Stress: 
~~------~~~~~~~----~--------~~~~~~ X Pre-Shear Conditions Post-Cyclic Conditions 

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

NA - Not Applicable 
Final Visual Description and Remarks: Ve..rY.£~.!.e_Brown Fat CLAY (C::....:H...:.l)'--_ 

Loading Summary 
th y a'v th/a'v ~a'/a'v.c cia'v,c 

(ksf) (%) (ksf) - - -
at Peak Shear Stress 5.517 8.49 9.620 0.573 0.113 0.509 

at Maximum Strain 3.284 29.13 7.857 0.418 0.276 -

Boring B-2302UD, Sample UD-16B, Depth 120.5 -122.5 ft FUGRO CONSULTANTS, INC. 
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Boring No . B-2302UD .. Sample No· UD-16B .. 
Elapsed Shear Shear Effective Calulated Pore Secant Tangent Norm. Shear Norm. Vert. Norm. Decr. Stress Ratio 

Time Strain Stress Vertical Stress Press. Change Shear Modulus Modulus Stress Stress in V. Stress Angle 
y 'h cr'v .<lU = .<lcr'v Gs GT th/cr'v.c a'.)cr'v,c 1l(J'vlciv.c $'oss 

(min) (%) (ksf) (ksf) (ksf) (ksf) (ksf) ( 0 ) 

0.0 0.00 -0.009 10.847 0.000 - - -0.001 1.000 0.000 -0.05 
2.6 0.02 0.175 10.826 0.022 804.616 654.828 0.016 0.998 0.002 0.93 
5.1 0.07 0.390 10.841 0.006 610.045 404.559 0.036 0.999 0.001 2.06 
7.7 0.13 0.595 10.874 -0.026 454.306 294.045 0.055 1.002 -0.002 3.13 
10.3 0.21 0.804 10.882 -0.035 393.721 259.564 0.074 1.003 -0.003 4.23 
12.9 0.29 0.998 10.879 -0.032 348.404 227.022 0.092 1.003 -0.003 5.24 
15.4 0.37 1.186 10.875 -0.027 318.828 225.913 0.109 1.003 .-0.003 6.22 
18.0 0.46 1.393 10.859 -0.011 302.311 226.262 0.128 1.001 -0.001 7.31 
20.6 0.55 1.590 10.847 0.000 288.949 201.612 0.147 1.000 0.000 8.34 
23.2 0.65 1.775 10.805 0.042 272.662 184.884 0.164 0.996 0.004 9.33 
25.7 0.75 1.949 10.802 0.045 261.844 179.093 0.180 0.996 0.004 10.23 
28.3 0.85 2.119 10.779 0.069 251.358 167.635 0.195 0.994 0.006 11.12 
30.9 0.95 2.283 10.751 0.096 242.051 160.592 0.210 0.991 0.009 11.99 
33.4 1.06 2.459 10.735 0.112 233.194 149.977 0.227 0.990 0.010 12.90 
36.0 1.18 2.625 10.711 0.136 224.089 137.943 0.242 0.987 0.013 13.77 
38.6 1.29 2.783 10.692 0.155 215.899 129.551 0.257 0.986 0.014 14.59 
41.2 1.41 2.929 10.674 0.173 208.380 128.958 0.270 0.984 0.016 15.34 
43.7 1.54 3.100 10.649 0.198 202.026 129.714 0.286 0.982 0.018 16.23 
51.4 2.00 3.686 10.560 0.287 184.656 108.390 0.340 0.974 0.026 19.24 
59.2 2.50 4.137 10.446 0.401 165.703 78.266 0.381 0.963 0.037 21.60 
66.9 3.03 4.491 10.340 0.508 148.304 58.349 0.414 0.953 0.047 23.48 
74.6 3.58 4.765 10.235 0.612 133.335 45.330 0.439 0.944 0.056 24.96 
82.3 4.15 4.995 10.140 0.707 120.607 35.475 0.460 0.935 0.065 26.22 
90.0 4.74 5.174 10.042 0.805 109.415 26.998 0.477 0.926 0.074 27.26 
97.7 5.36 5.320 9.957 0.890 99.481 18.997 0.490 0.918 0.082 28.11 
105.4 6.00 5.414 9.876 0.971 90.327 11.539 0.499 0.910 0.090 28.73 
113.1 6.64 5.468 9.823 1.024 82.525 6.456 0.504 0.906 0.094 29.10 
120.9 7.25 5.495 9.751 1.096 75.883 3.252 0.507 0.899 0.101 29.40 
128.6 7.86 5.508 9.691 1.156 70.186 1.796 0.508 0.893 0.107 29.61 
136.3 8.49 5.517 9.620 1.227 65.080 -1.412 0.509 0.887 0.113 29.83 
144.0 9.12 5.490 9.549 1.299 60.329 -4.633 0.506 0.880 0.120 29.90 
151.7 9.76 5.458 9.472 1.375 56.007 -6.482 0.503 0.873 0.127 29.95 
159.4 10.41 5.406 9.385 1.462 52.032 -9.040 0.498 0.865 0.135 29.94 
167.1 11.06 5.340 9.283 1.564 48.344 -14.645 0.492 0.856 0.144 29.91 
177.4 11.94 5.172 9.128 1.719 43.375 -20.097 0.477 0.842 0.158 29.53 
192.8 13.29 4.888 8.963 1.884 36.857 -19.369 0.451 0.826 0.174 28.61 
208.3 14.66 4.645 8.836 2.011 31.738 -16.108 0.428 0.815 0.185 27.73 
223.7 16.00 4.451 8.742 2.105 27.881 -14.047 0.410 0.806 0.194 26.99 
239.1 17.25 4.281 8.657 2.191 24.868 -13.440 0.395 0.798 0.202 26.31 
254.5 18.55 4.108 8.539 2.308 22.194 -12.415 0.379 0.787 0.213 25.69 
269.9 19.86 3.957 8.440 2.407 19.969 -10.677 0.365 0.778 0.222 25.12 
285.4 21.18 3.828 8.335 2.512 18.116 -9.093 0.353 0.768 0.232 24.67 
300.8 22.53 3.715 8.254 2.593 16.533 -7.806 0.343 0.761 0.239 24.23 
316.2 23.84 3.620 8.186 2.661 15.225 -6.934 0.334 0.755 0.245 23.86 
331.6 25.14 3.534 8.112 2.735 14.090 -6.870 0.326 0.748 0.252 23.54 
347.0 26.46 3.440 8.025 2.823 13.036 -6.442 0.317 0.740 0.260 23.20 
362.5 27.81 3.362 7.936 2.911 12.121 -5.853 0.310 0.732 0.268 22.96 
377.9 29.13 3.284 7.857 2.991 11.302 -5.958 0.303 0.724 0.276 22.68 

Boring B-2302UD, Sample UD-16B, Depth 120.5 -122.5 ft FUGRO CONSULTANTS, INC. 
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Normalized Effective Vertical Stress, cr'jcr'v,c 

STATIC OSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-19A - Depth: 145.5 - 147.3 ft 
Boring B-2302UD 

j(.AW "'7II&IOff 
Reviewed 8y:~ 8-2302UD_19a.xls, Plot 6/20/2008 FUGRO CONSULTANTS, INC. 
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STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-19A - Depth: 145.5 - 147.3 ft 
Boring B-2302UD 

10 100 

Reviewed By:~ B-2302UD _19a.xls, ShearModulusVsStrain 6/20/2008 FUGRO CONSULTANTS, INC. 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 

Project Number: __ ...;..04_1_1-:-0-:-8:--_16_8_6 __ Test Type: _S_D_S-:-S-::-:--:--_-:--: ___ _ Sta. No.: 5G File Name: B-2302UD 19a 
Task No.: NA Assign, cr'v,e = 12.24 ksf Kc,oss ('h,c I cr'v,c)= NA 

Project Name: Exelon (Victoria) Induced OCR = NA Kub,oss ('hU.b I cr'v,c) = NA -----
NA , NA & NA Type Stage: _N_A_____ NA 

Specific Gravity' 
Test No.: NA Test Series for/on: ...;..N'--A'----___ _ 
Assig Remarks' 2690 DAssumed 

~Tube U Field Extruded 

Boring No.: B-2302UD 

Sample No.: __ ~I2:-~~_ 
Depth (ft): 145.5 - 147.3 

nspec. Selecti;~byX~~~Y; 

U Liner I Remolded Tamping 

Impact/Rammer 

UConstant Effort: BlowslTamps per Layer = ____ I 

ULPC Core - Rammer Wgt.(lbf)= ____ No. Layers = ____ I 

Compostite No.: ____ _ 
Specimen No.: A n Geomarin~-S-~~pl;--

_ Pluviated: 
Kneading -

Tamper Force (Ibf)= Drop (in.) = ____ I 
WUndercompaction: Un; (%) = __ Dia. (in.) = ____ 1 

Ref. Effort= % Compo = ± Opt.= 

Type ~Ko at: ~ Incremental I; UAnisotropic at: Hlnclined Stress Path, Kc.oss Wused Automated System 
Consolidation: 1 CRS I 90

0 
Stress Path I Remarks: 

Loading ~ Static ~Strain L Creep ~ Const, VoI.lHt ~ Without - Water UCyclic (Hz) ~Strain Ustress 
Conditions:! Rapid . IStress 1 Post Cyclic 1 Drained With - Bath rRate: 110.1; 11; Other: 

Mass Dry Soil + Container (g) 58.63 63.27 Excess Dry Soil (soil not included in final mass above) 
-~~"';"--~-------~~I'-----------I----------I----------I--------I----------~--~-----------------~----~---I 

Mass Container (g) 31.60 33.02 Container No. 

WATER CONTENT (%) 20.68 21.12 Mass Dry Soil + Container (g) 
Avg. Initial WC, Wo.avg (%) 19.37 Whole Spec. Mass Container (g) 

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

Specimen Trimming: Estimated Initial Unit Weight I 
~Trimming Ring for Fugro Apparatus ~ Large-ring ID # 
-X ITrimming Ring for NGI Apparatus 1--· Small-ring ID # 

Total, Yt,o (Ib/ff)= 130.34 I Dry, Yd,o (Ib/ft~)= 109.19 I 

Hs,t (mm): 18.58 1 As,t (cm2): 34.68 Specimen Lateral Confinement by: 

Ds.t (mm) : 66.45 1 Vs.t (cm3
): 64.41 1 Wire Reinforced, Model: Thickness (mm) = 

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

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

) 

Height (Htr) Diameter (Do) Remarks: 
---------1 

o 
18.620 1-T NA a'v,c 

2 18.560 2-M NA cr'v,max 
3-B NA 18.580 3 ---------------- ---.------I-----------t ~ Regular Membrane with Ring Set No. __ 5_--t_I_D;.,' R_in..;g;..s..;,(m_m,;,,) -t 

~ ___ 1~59Q.__ 1'-T NA For Free Standing 
5 18.580 2'-M NA or Reconstituted Spec.: ,-------- --_._-----

Avg. 3'-B NA Atr (cm\1 NA 
~--~--+_-_r----~--~. 
= 18.575 Avg NA Vtr (cm\ I NA 

Thickness (mm): Top: 0.59 '----I = 66.85 
ISingle Bottom: 0.62, Corr. for memo 
XlDouble Membr. Thick. = 0.30 = 66.245 

Area Ring with mem" Ao. (cm2)= I 34.47 ; (in')= 5.342 

Note: NA indicates not applicable. 528.0 g, 1.16 

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

Final Visual Description: Pale Brown Lean CLAY (CH) 

OtherRemarks: __________________________________________________ ___ 

Trim.l Recon. By: -----HC Setup By: __ .:...:H..=C __ Take Down By: __ ...;..H-=C~_ 

Date: 3/18/2008 Date: 3/18/2008 Date: 3/24/2008 
Prelim. Calc. By: LF 

Specimen Take Down:0spec. removed right after shearing 

DSpec. unloaded to zero stress with access to water 

Final Calc. By: ___ L_F __ 

Remarks: 
Reviewed By: _--...:H..:.,:P----l1l.C+,:.,.. 

'(,AW 111bloi 

B-2302UD_19a.xls, SetupTD 6/20/2008 FUGRO CONSULTANTS, INC, 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary 

Project N umber: _--,-04_1.:....1.:....-0.:,.8:..,.-...;,.1.:,.68.:....6,--_ Test Station No.: 5G -"":"";'--- File Name: B-2302UD 19a 

Task Number: ___ -'-'N.:....A'--__ _ Specific Gravity: _----::2.;.;.6.:....9...;,.0 __ 0Measured; DAssumed 

DRemolded Type Test: SDSS Specimen:~disturbedll; DReconStituted; 

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

Consolidation Stress Summary and Loading Summary 

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

Nominal Vertical Stress, a'v (ksf) NA 12.24 NA Cyclic Rate (Hz): 1; Other = 

AxialNertical Force, pvr.n (Ibf) NA NA NA During/End of Loading Static Cyclic 
Horizontal Force, Phr.n (Ibf) NA 0 NA Change in Height, ilHL.n (mm) NA NA 

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

I----------I---------I----------I-----------~~--~--~~~I-r_----~_.------I 

t",(ON,days,hrs) NA 0.78 days NA Post Cy.Displ. Reset to Null Position: Yes; No 

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

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

Top, W O•1 Botttom, Wo•2 Sides, W O•3 Avg., W o.avg Selct., Wo•s Back Cal. 

20.68 20.06 17.36 19.37 19.37 22.82 
._-------------- - -----~---- ---_._---------------------

100.8 99.2 91.7 97.4 97.4 

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

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

HeighWolume Change Summary 

Variation in 

Height & Volume 

During Initial 

Consol. to 

During 

Rebound 

105.9 

132.62 

132.62 

Calculated Mass of Dry Soil (g) 

Initial Selected Water Content (%) 19.37 
- ------ .. -----------~-.----

Initial, Md.o 112.66 

Final, Md.at 109.49 ----_._------
Selected, Md 111.07 

I Initial Back Cal. Specific Gravity (TS): 

Selected So (%) ---------
. _______ Selected '!!..~(%) ------

Specific Gravity, G.,be 

Calculation of t1Vo by Different Procedures 

1 _______ D_urin~ Conso~ ____ .. _. a'v.cor a've.max= to cr'v.e = 

Specimen 

Unloaded 

After TestTo 

NA 

By Selected Volumes By Change in Mass 

Stress Units (ksf) 12.240 NA ilVe (cm3
) 2.95 - Mt,o - (Mtat,e + ilVL + ilVuL) 

Sign Convention: (+) ilV out & ilH down; (-) ilV in & ilH up By Cal, Height & App. Area ilVe (cm3
) 1.86 

Delta Def. Read.,~~ar.n (mm) ___ ~.850 -1------1---------1 ilVe (cm 3
) 2.93 By Saturation = 100% and 

Total Equip. Camp., l:ildafe (mm) 0.000 By Cal. Ht. & Init. Spec. Area Spec, Unloaded to 0 Stress 

Corr. Total Def. ilHe.n (mm) 0.850 ilVe (cm3
) 2.95 ilVe (cm 3

) NA 

ilVn using Ao - spec. (cm3
) 2.95 

ilVn using Ae,n- app. (cm3
) 2.93 Back Cal. Water Content During Consol. -

ilVn using burette meas.(cm 3
) -3.00 Based on the Consolidation Conclusions Given Below 

Selected ilVn (cm3
) 2.95 NA NA = ilVuL I Assumed Saturation (%) 100.00 

After Test WC Corr. for I1V during Shear & Unloading, W.~, (%j NA Back Cal. WC before Loading, We,be (%) 17.73 

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

Consolidation ilVe (cm3
) = 3.32 ilHe (mm) = 0.850 Ea,e (%) = 4.58 -- ------------"-- --~--- -------_. ... _-

& Preshear Ve (cm 3
) = 61.09 He (mm) = 17.725 EV,e (%) = 5.15 

. __ ._------- --------- -------_.-
Conclusions Ae (cm2

) = 34.47 ilYe (mm) = NA Ye (%) = NA 

Summary of Specimen Physical Properties: 

Specific Gravity: Water Total Dry 

G. = 2.690 Measured Height Volume Area Content Unit Weight Unit Weight 

Condition: (mm) (cm3
) (cm2) (%) (pcf) (pcf) 

Initial (as trimmed) 18.575 64.41 34.68 21.1 130.3 107.7 
After to cr'v,e 17.725 61.09 34.47 17.7 133.6 113.5 
Consol.: to cr've,max NA NA NA NA NA NA 

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

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

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

Remarks: t95 for max stress = 31.9 min 

Boring B-2302UD, Sample UD-19A, Depth 145.5 - 147.3 ft 

ilVe,max (cm3
) = NA 

Eae,max (%)= NA 

Preshear: Yua (%)= NA 

Saturation Void Ratio, 

(%) e 

101.7 0.560 
100.0 0.489 

NA NA 

Calculated By: ___ L_F __ 

Reviewed By: ___ H_P---=-~:......p_ 

FUGRO CONSULTANTS, INC, 
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Project N um ber: _---c:~0...:.4":""1...:.1-...:.0~8::_-1...:.6...:.8...:.6_:__­
Project Name: __ E_x_e_lo_n....;(,-V_ic_to_r_ia..:...) __ 

Test Type: ....:S;,,:D:...,:S:...,:S'--___ -----=-Test Sta. No.: 5G File Name: B-2302UD 19a 
Task No.: NA Test No.: NA Test Series for: NA 

~_Tube U Field Extruded .0 Liner I I Remolded Tamping W Constant Effort: BlowslTamps per Layer = 
Boring No.: ~::.?302~ LPC Core Impact/Rammer Rammer Wg!.(lbf}= -

Sample No.: UD-19 Compostite No.: Pluviated: Tamper Force (Ibf)= -
Depth (ft): 145.5 - 147.3 

hspec. Selection by X-ray; 
Specimen No.: A 
nGeomarine Sample 

Kneading ==l Undercompaction: Un;(%) = 

Type 
Consolidation: 

Loading X Static 
Conditions: 

Specific Gravity: 
Gs = 2.690 Measured Height 

Condition: (mm) 
Initial 18.58 

After to cr'v,c 17.73 ----_ .. 
Consol.: to cr'vc,max NA 

Volume 
(cm3

) 

64.41 
61.09 

NA 

-
Ref. Effort= % Compo = 

Anisotropic at I nclined Stress Path, Kc oss 
90U Stress Path ' 

X Without - Water 
With - Bath 

Summary of Specimen Physical Properties 
Water Unit Weight 

Area Content Total Dry Saturation 
(cm2

) (%) (pcf) (pcf) (%) 
34.68 21.08 130.3 107.7 101.7 
34.47 17.73 133.6 113.5 100.0 

-----
NA NA NA NA NA 

Consolidation Stress Summary and Loading Summary 

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

---
±Op!.= 

LL 
PL -200 

PI % 
49 95.8 
15 NA 
34 NA 

Item Unit Max. Stress Pre-Shear Post Cyclic X IStatic Strain Rate = 4.7 %/hr. 

Stress 

Void Ratio, 
e 

0.560 
0.489 

NA 

Vert. Consol. Stress, cr',.,: (ksf) NA 12.254 NA ICyclic Rate (Hz): I 10.1 ; I 11 ; Other = 
Induced OCR: - NA NA NA During/End of Loading Static Cyclic 

Axial Strain during Con sol. , g •. ,: % NA 4.58 NA Change in Height, ~HL,n (mm): NA NA 
Horiz. Consol. Stress, 'th.,: (ksf) NA NA NA Change in Vol., ~VL,n (cm\ NA NA 

Con sol. Stress Ratio, 'th.' I cr',.,: - NA NA NA Post Cy.Displ. Reset to Null Pos.: IYes; INo 
Shear Strain during Consol., gh.,: % NA NA NA Number of Loading Cycles, N = NA 

_ Undr. A.mbient She~r Stress, 'th.,,: --~ NA NA NA ±'h = NA (ksf) ±:y= NA % _._------
Undr. Ambient Shear Strain, goo: % NA NA NA at end of cyclic loading, cr',cy.r = NA (ksf) 

No Value: __ 1_2_.2_5_4_(ksf) 1.16 Data Normalization: X Yes 
~=-~-~~r-~~~~-'-------r-~--r-r~ 
1-.,.. ___ ......;;;..J...;;..;..,I,......;;.;......L---'---II.... __ ~~ __ ......; __ ~~I.....;.:,.. ... ;..;..,I,~Using Effective Vertical Stress: 

Wire Reinforced Membrane, Model: X Pre-Shear Conditions Post-Cyclic Conditions 
X Regular Membrane with Rings Maximum Stress during Consol. 

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. For G in the Test Sta. No. indicates Fugro or GEOTAC apparatus. 
NA - Not Applicable 

Final Visual Description and Remarks: Pale Brown ~ean CLAY (CH) 

Loading Summary 
'th y cr" 'trlcr', !J..cr'jcr'v,c cjcr',.c 

(ksf) (%) (ksf) - - -
at Peak Shear Stress 7.665 10.50 9.474 0.809 0.227 0.625 

at Maximum Strain 5.536 29.51 6.478 0.855 0.471 -

Boring B-2302UD, Sample UD-19A, Depth 145.5 -147.3 ft FUGRO CONSULTANTS, INC. 
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Boring No' B-2302UD .. Sample No' UD-19A .. 
Elapsed Shear Shear Effective Calulated Pore Secant Tangent Norm. Shear Norm. Vert. Norm. Deer. Stress Ratio 

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

, cry ~U = ~cr'v Gs GT tt/cr'v.c cr'.}cr'v.c ~cr'jcr'v.c ~'DSS 
(min) (%) (ksf) (ksf) (ksf) (ksf) (ksf) (') 
0.0 0.00 -0.004 12.251 0.000 - - 0.000 1.000 0.000 -0.02 
2.6 0.09 0.180 12.232 0.019 209.992 260.117 0.015 0.998 0.002 0.84 
5.1 0.18 0.453 12.222 0.029 260.140 283.670 0.037 0.997 0.002 2.12 
7.7 0.26 0.678 12.202 0.049 259.127 238.566 0.055 0.996 0.004 3.18 
10.3 0.35 0.872 12.151 0.099 249.334 222.171 0.071 0.992 0.008 4.11 
12.9 0.44 1.069 12.101 0.150 244.336 213.278 0.087 0.987 0.012 5.05 
15.5 0.53 1.246 12.058 0.193 237.332 196.300 0.102 0.984 0.016 5.90 
18.1 0.61 1.414 12.016 0.235 230.618 186.615 0.115 0.981 0.019 6.71 
20.6 0.70 1.574 11.963 0.288 224.646 179.675 0.128 0.976 0.024 7.50 
22.4 0.76 1.678 11.945 0.305 220.936 164.540 0.137 0.975 0.025 8.00 
25.8 0.89 1.878 11.873 0.378 210.900 243.394 0.153 0.969 0.031 8.99 
28.4 0.95 2.059 11.837 0.414 217.940 267.577 0.168 0.966 0.034 9.87 
31.0 1.05 2.269 11.809 0.442 216.249 159.680 0.185 0.964 0.036 10.88 
33.5 1.23 2.483 11.771 0.479 201.888 111.972 0.203 0.961 0.039 11.91 
36.1 1.43 2.689 11.703 0.547 188.702 101.710 0.219 0.955 0.045 12.94 
38.7 1.62 2.874 11.636 0.615 178.112 96.558 0.235 0.950 0.050 13.87 
41.3 1.81 3.058 11.572 0.679 169.246 97.454 0.250 0.944 0.055 14.80 
45.6 2.11 3.360 11.471 0.780 159.268 116.407 0.274 0.936 0.064 16.33 
53.3 2.68 4.110 11.301 0.950 153.775 131.538 0.335 0.922 0.078 19.98 
61.1 3.22 4.817 11.131 1.120 149.740 117.483 0.393 0.908. 0.091 23.40 
68.8 3.79 5.414 10.948 1.303 143.038 93.147 0.442 0.893 0.106 26.31 
76.5 4.35 5.874 10.777 1.474 134.994 75.339 0.479 0.879 0.120 28.59 
84.3 4.95 6.291 10.605 1.646 127.054 61.657 0.513 0.865 0.134 30.68 
92.0 5.55 6.613 10.449 1.802 119.178 49.927 0.540 0.853 0.147 32.33 
99.7 6.15 6.886 10.297 1.954 112.108 41.306 0.562 0.840 0.159 33.77 
107.4 6.76 7.110 10.149 2.102 105.281 31.364 0.580 0.828 0.171 35.01 
115.2 7.36 7.267 10.016 2.235 98.799 25.931 0.593 0.817 0.182 35.96 
122.9 7.97 7.425 9.937 2.314 93.177 21.018 0.606 0.811 0.189 36.77 
130.6 8.60 7.526 9.837 2.414 87.614 15.035 0.614 0.803 0.197 37.42 
138.4 9.22 7.613 9.723 2.528 82.603 9.429 0.621 0.793 0.206 38.06 
146.1 9.85 7.645 9.606 2.645 77.651 4.096 0.624 0.784 0.216 38.51 
153.8 10.50 7.665 9.474 2.776 73.067 0.817 0.625 0.773 0.227 38.97 
161.6 11.13 7.655 9.338 2.912 68.846 -1.033 0.625 0.762 0.238 39.34 
169.3 11.76 7.652 9.203 3.048 65.083 -3.709 0.624 0.751 0.249 39.74 
182.2 12.83 7.578 8.950 3.301 59.081 -7.864 0.618 0.730 0.269 40.26 
197.7 14.15 7.461 8.635 3.616 52.753 -9.921 0.609 0.705 0.295 40.83 
213.1 15.45 7.319 8.334 3.917 47.387 -11.254 0.597 0.680 0.320 41.29 
228.6 16.72 7.172 8.049 4.202 42.921 -11.784 0.585 0.657 0.343 41.71 
244.1 18.02 7.016 7.790 4.460 38.967 -11.721 0.573 0.636 0.364 42.01 
259.5 19.31 6.869 7.562 4.689 35.594 -12.099 0.561 0.617 0.383 42.25 
275.0 20.64 6.699 7.355 4.895 32.481 -12.818 0.547 0.600 0.399 42.33 
290.4 21.97 6.528 7.140 5.111 29.732 -14.049 0.533 0.583 0.417 42.44 
305.9 23.27 6.329 6.987 5.264 27.215 -15.552 0.516 0.570 0.430 42.17 
321.4 24.61 6.117 6.843 5.408 24.872 -14.735 0.499 0.558 0.441 41.79 
336.8 25.97 5.932 6.725 5.526 22.855 -13.017 0.484 0.549 0.451 41.41 
352.3 27.31 5.765 6.628 5.622 21.125 -11.675 0.470 0.541 0.459 41.02 
367.7 28.62 5.622 6.546 5.704 19.656 -10.324 0.459 0.534 0.465 40.66 
378.1 29.51 5.536 6.478 5.773 18.772 -9.718 0.452 0.529 0.471 40.52 

Boring B-2302UD, Sample UD-19A, Depth 145.5 - 147.3 ft FUGRO CONSULTANTS, INC. 
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Normalized Effective Vertical Stress, a'ja'v,c 

STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-8B - Depth: 83.5 - 85.5 ft 
Boring B-2304UD 

\--i-----

1 
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Reviewed By:~ B-2304_UD8b.xls, Plot 6/20/2008 
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Shear Strain, Y (%) 

STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-8B - Depth: 83.5 - 85.5 ft 
Boring B-2304UD 

B-2304_UD8b.xls, ShearModulusVsStrain 6/20/2008 

10 100 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 
Project Number: __ -,-04..:...1 __ 1-:-0-:-8:--_16_8_6 __ 

Task No.: NA 
TestType: _S_D_S-:S:-:-:--_-:--: ___ _ 

Assign, cr'v,c = 8.64 ksf 
Sta. No.: 6G File Name: B-2304 UD8b 

Ke.DSS (th.e I cr'v.e)= NA 

Project Name: Exelon (Victoria) Induced OCR = NA Kub.DSS (thu,b I cr'v,e) = NA ----
Test No.: NA Test Series for/on: NA Type Stage: f'.!,I\~.~. NA NA , NA & NA 

·-1DMeas.~-TIA;~~~;d Assig Remarks' Specific Gravity' 2 710 

~Tube U Field Extruded 

Boring No.: ~~304UD~~_ 
U Liner U~em()19~~ __ Tamping I-Jconstant Effort: BlowslTamps per Layer = _____ ._~~_ 
ULPC Core _ Impact/Rammer Rammer Wgt.(lbf)= . _~. __ ~_ .. No. Layers = __ ~ .. __ ~. 

Sample No.: UD-8 Compostite No.: _ Pluviated: Tamper Force (Ibf)= Drop (in.) = 

tJUndercompaction: Un; (%) = __ Dia. (in.) = -==~~~I Depth (ft): 83.5 - 85.5 
Ilspec. Selection by X-ray; 

Specimen No.: B Kneading 
nGeOmarine Sample - Ref. Effort= % Compo = ±Opt.= 

Type ~Ko at: ~ Incremental I; UAnisotropic at: Ulnclined Stress Path, Ke,DSS UUsed Automated System 
Consolidation: I CRS LI900 Stress Path Remarks: 

Loading ~ Static ~ Strain UCreep ~ Const, Vol.IHt ~ Without - Water ~Cyclic (Hz) _ Strain Ustress 
Conditionsf Rapid Stress I IPost Cyclic I Drained With - Bath Rate: rlO.1; 1; Other: 

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

Content (WC); Top (Wd Bottom (Wd Sides (Wd (see below) ~ __ ~~s Moi~ So~L:t:Jare~ __ 3~~_~29.10 

_~ __ .~ ___ ~.~ont~n.e.1J'J.?..: .. _D-~ ___ . ___ 994 ~_~ __ ~~~~_~~~ 4229 Mass Tare (g) 182.69 4.20 
Mass Moist Soil + Cont. (g) 67.91 94.91 64.66 71.84 Mass Moist Soil, MI,o Mt,at (g) 124.40 124.90 

-.------~--.- --_. 
_~~_~~~~~~>'.~Dl!..:!:.~9n!.ail:~1~,-_~~9-,-~ __ . 80.23 56.69 __ ~~~ ___ ~_._~~~s~D_ry~Cl.!~~()iI no~ncluded in final mass abov.~.~_~ __ . 

Mass Container (g) 30.24 32.08 30.66 30.30 Container No. -------_ .. _-.-----------_._--------
WATER CONTENT (%) 28.96 30.49 30.62 33.70 Mass Dry Soil + Container (g) 

~---.------- ----------
Avg. Initial WC, Wo,avg (%) 30.02 Final Wat: X Slice: Whole Spec. Mass Container (g) 

---. --.. - "--- - --.---.----------~-.---.------.. ----.. -.-... - .. ---- . __ .- ---------
See attached data sheet(s) for additional water contents Mass Excess Dry Soil (g) 0.00 

Specimen Trimming: Estimated Initial Unit Weight 
~Trimming Ring for Fugro Apparatus ~ Large-ring ID # 
XlTrimming Ring for NGI Apparatus r-- Small-ring ID # 

Total, Yt.o (Ib/ft·)= 119.64 Dry, Yd,o (Ib/ff)= 92.01 

Hs,1 (mm): 18.60 As,t (cm2): 34.90 
1----

Ds,t (mm) : 66.66 Vs.t (cm3): 64.91 I Wire Reinforced, Model: Thickness (mm) = 
Specimen Lateral Confinement by: 

Remarks: Stress Dia. by PiTape (mm) Area, Ae,n 
Free Standing by Wire Saw Lathe or Reconstituted Spec. (mm) Level Meas. Corr. (cm2

) (in2
) 

Height (Htr) Diameter (Do) Remarks: 
------1 

o 

2-M NA 
1 18.690 1-T NA 

1---1------1-----------1 
2 18.590 

a'v,c 

cr1v,max ._---_ .. _- ._-_._-_. __ . __ ._------------
3 18.600 3-B NA 

-.~- .. ,,--. -- .~--... ~.---.- ------~--I-----------I ~ Regular Membrane with Ring Set No. __ 6_-+_ID ... ,_R_in ... g .. s.;.(m_m ....... ) -t 

"! __ ~!§:.6~9 ____ ~'I'~l'.. .. _ .... f\JjI..~~.~ For Free Standing 

l-:-_5_._~ .. _ .. _~-~=-~-~-:-~ _"," -.-:-::--1r-----.----~-~-... -.. -~~--i. =-" &e~¥~r"si~'= = 66.660 

Thickness (mm): Top: 0.63 ,---_i-= 67.29 
i-lsingle Bottom: 0.62 , 
rxlDouble Membr. Thick. = 0.31 

Corr. for memo 

Area Ring with mem., Ao: (cm2)= 34.90 5.409 
Note: NA indicates not applicable. 526.0 1.16 Ibf 
For G in the Sta. No. indicates Fugro or GEOTAC apparatus. No Plattens with Pins: 

Final Visual Description: Mottle Brownish Yello';V and Pale Yellow_F_a_t_C_LA_Y_('-C_H..!.) ________ _ 

Other Remarks: 
Trim.! Recon. By: HC Setup By: ___ H_C __ 

Date: 3/28/2008 Date: 3/28/2008 
Prelim. Calc. By: HC 

Specimen Take Down:@Spec. removed right after shearing 
Dspec. unloaded to zero stress with access to water 

Final Calc. By: ___ L_F __ 
Remarks: ---

B~2304_UD8b.xls, SetupTD 6/20/2008 

Take Down By: ___ H_C __ 
Date: 3/30/2008 

Reviewed By: ___ H_P--,-IAI'-=---

tc'Aw " I&?/OS 
FUGRO CONSULTANTS, INC. 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary 

Project Number: 0411-08-1686 Test Station No.: 6G File Name: B-2304 UD8b 

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

Type Test: SDSS specimen:~disturbed"; DReconstituted; DRemolded 

Calculations Corr. for Salt (dissolved solids): 0 No -;;,0 Yes, with concentration = ppm 

Consolidation Stress Summary and Loading Summary 

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

Nominal Ve'!ic.aJ. Stre~<!l(ksf) __ ~__ 8.64 NA Cyclic Rate (Hz): 1; Other = 

1 ___ A_xi_al_Nertical Force, PVr,Il® NA NA NA During/End of Loading Static Cyclic 
Horizontal Force, Phr.n (Ibf) NA 0 NA 

1------ ~~~~I-----·I------I------I·-----~--~~-~~~~I------I------I 

Nominal OCR NA NA NA 
1-----------1------1------

Change in Height, ~HL.n (mm) NA NA 

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

te,(ON,days,hrs) NA 0.68 days NA Post Cy.Displ. Reset to Null Position: Yes; No 

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

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

Top, W o.1 Botttom, WO•2 Sides, W O•3 Avg., W o.avg Selct., Wo.s Back Cal. Initial Selected Water Content (%) 30.02 -------_. 
Wo 28.96 30.49 30.62 30.02 30.02 33.16 Initial, Md,o 95.68 ----------------------------- -_ .. ----

So 95.7 98.1 98.3 97.4 97.4 102.2 Final, Md,at 93.42 
------- ------

Measured final mass of moist soil, Mt.at (g) 124.90 Selected, Md 94.55 

Final mass of moist soil corrected for excess dry soil, Mtat.e (g) 124.90 I Initial Back Cal. Specific Gravity (TS): 

Selected So (%) _. __ . __ .... _--_._---_._--- .. _. ----- -_._---------
HeighWolume Change Summary Selected Wo (%) 

----------_._---------------- --- ._-----._-
Variation in During Initial During Specimen Specific Gravity, G •. be 

Height & Volume Consol. to Rebound Unloaded Calculation of ~Vc by Different Procedures 

During Consol. a\,cor cr1vc,max= to a' = ___ v.e __ After Test To By Selected Volumes By Change in Mass 

Stress Units (ksf) 8.640 NA NA ~Ve (cm3
) 1.36 - Mt.o - (Mtat,e + ~VL + ~VuL) 

Sign Convention: (+) ~V out & ~H down; (-) ~V in & ~H up By Cal. Height & App. Area ~Ve (cm3
) -0.50 

Delta Def. Read., ~dar.n (mm) 0.390 ~Ve (cm3
) 1.36 By Saturation = 100% and 

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

Corr. Total Def. ~He.n (mm) 0.390 ~Ve (cm3
) 1.36 ~Ve (cm3

) NA 

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

~Vn using burette meas.(cm 3
) -1.00 Based on the Consolidation Conclusions Given Below 

----S~ected /;v; (C~3) .... _--

I 1.36 NA NA = ~VuL Assumed Saturation (%) 100.00 
-- -------- - - ---- ------- _._- -_._-- .. __ .. - --- . 

After Test WC Corr. for /;V during Shear & Unloading, W, •. o (%) NA Back Cal. WC before Loading, We,be (%) 30.19 

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

Consolidation ~Ve (cm3
) = 1.36 ~He (mm) = 0.390 Ea.e (%) = 2.10 ----- ---------

& Preshear Ve (cm3
) = 63.55 He (mm) = 18.210 EV,e (%) = 2.10 
-----~--- --------

Conclusions Ae (cm2
) = 34.90 ~Ye (mm) = NA Ye (%) = NA 

Summary of Specimen Physical Properties: 

Specific Gravity: Water Total Dry 
Gs = 2.71 0 Measured Height Volume Area Content Unit Weight Unit Weight 

Condition: (mm) (cm3
) (cm2

) (%) (pcf) (pcf) 

Initial (as trimmed) 18.600 64.91 34.90 31.6 119.6 90.9 
After to a'v,e 18.210 63.55 34.90 30.2 120.9 92.9 

--.-.----~ .. --. ---- -- --.. _. -- ---------_ ... __ ._-- - --_. ------ -
Consol.: to a've,max NA NA NA NA NA NA 

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

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

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

Remarks: t95 for max stress = 13.7 min 

Boring B-2304UD, Sample UD-8B, Depth 83.5 - 85.5 ft 

~Ve,max (cm3
) = NA ---

Eae.max (%)= NA 

Preshear: Yua (%)= NA 

Saturation Void Ratio, 

(%) e 

99.8 0.861 
100.0 0.822 

--------
NA NA 

Calculated By: ___ L_F __ 

Reviewed By: ___ H_P_-,-I#'_ 

FUGRO CONSULTANTS, INC. 
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Project Number: _--:-:C'0...:4~1..:...1-....:;0~8::--1;..:6;..:8~6-:--_ 
Project Name: __ E_x_e_lo_n_(,-V_ic_to_r_ia..:..) __ 

Test Type: ....:;Sc;:D....:;S;..:S'--_______ Test Sta. No.: 6G File Name: B-2304 UD8b 
Task No.: NA Test No.: NA Test Series for: NA 

Field Extruded Remolded Tamping Constant Effort: BlowsfTamps per Layer = 
Boring No.: B-2304UD ImpacURammer Rammer Wgt.(lbf)= 

Sample No.: UD-8 Compostite No.: Pluviated: Tamper Force (Ibf)= 
Depth (ft): 83.5 - 85.5 

-------
Spec. Selection by X-ray; 

Type 
Consolidation: 

Loading Static 
Conditions: 

Specific Gravity: 
Gs = 2.710 Me,,,,,d 

Condition: 
Initial 

After to a'v,c 
Consol.: to a've,max 

Height 
(mm) 
18.60 
18.21 

NA 

-----
Specimen No.: B Kneading Undercompaction: Un; (%) = 

Geomarine Sample Ref. Effort= % Compo = 

Anisotropic at: Inclined Stress Path, Ke ass 
90U Stress Path . 

X Without - Water 
With - Bath 

Summary of Specimen Physical Properties 
Water Unit Weight 

Volume Area Content Total Dry Saturation 
(cm3

) (cm2
) (%) (pcf) (pcf) (%) 

64.91 34.90 31.57 119.6 90.9 99.8 
63.55 34.90 30.19 120.9 92.9 100.0 

NA NA NA NA NA NA 

Consolidation Stress Summary and Loading Summary 

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

±Opt.= 

Stress 

LL 
PL -200 Void Ratio, 

PI % e 
61 93.7 0.861 
26 NA 0.822 
35 NA NA 

Item Unit Max. Stress Pre-Shear Post Cyclic X IStatic Strain Rate = 4.9 %/hr. 
Vert. Consol. Stress, cr'v.,: (ksf) NA 8.664 NA ICyclic Rate (Hz): 1 10.1 ; 1 11 ; Other = 

Induced OCR: - NA NA NA During/End of Loading Static Cyclic --_. 
Axial Strain during Consol., E •. ,: % NA 2.10 NA Change in Height, !lHL,n (mm): NA NA 

Horiz. Consol. Stress, 'th.,: (ksf) NA NA NA __ ~hange in V~~_~V~.!!. (cm\ NA NA _._-------_._----- _. __ .- ---- ---------
~yes; ____ Q?~~. Stre~8 Ratio, 'th., '."'v.,: ------ NA NA NA Post Cy.Displ. Reset to Null Pos.: INo ----_ ... _----- .. . ------------_. --. ----- -----

Shear Strain during Consol., Eh.,: % NA NA NA Number of Loading Cycles, N = NA 
~~~mbient S~~ Stress, 'th.u.' ~~f) ___ NA NA NA ±lh = NA (ksf) ±y= NA % - -----_._---------------------.. -

Undr. Ambient Shear Strain, Eu.: % NA NA NA at end of cyclic loading, cr'vcy.r = NA (ksf) 

1.16 No Value: 8.664 (ksf) -----Data Normalization: X Yes 
~-~-~-~~-~;-~~r-~----__ ~--r----r~-; 
1--r-___ .....,;;;..J.,,;;.;.,I....;......;......L......L...;,.,j"--__ ;.,;;.;~--.;....--~~L.;...;.,;;,;.......L.:...;.J,~Using Effective Vertical Stress: 

Wire Reinforced Membrane, Model: X Pre-Shear Conditions Post-Cyclic Conditions 
X Regular Membrane with Rings Maximum Stress during Consoi. 

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. For G in the Test Sta. No. indicates Fugro or GEOTAC apparatus. 
NA - Not Applicable 

Final Visual Description and Remarks:II/I~!tle Brownish Yellow and Pale Yello~Jat C_~AYJCHL ________ . _____ . ___ . __ _ 

Loading Summary 

'h y a'v 'h/a'v !la'/a'v.c cia'..c 
(ksf) (%) (ksf) - - -

at Peak Shear Stress 2.783 6.17 6.927 0.402 0.200 0.321 
at Maximum Strain 1.426 29.94 6.355 0.224 0.266 -

Boring B-2304UD, Sample UD-8B, Depth 83.5 - 85.5 ft FUGRO CONSULTANTS, INC. 
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Boring No . B-2304UD .. Sample No . UD-8B .. 
Elapsed Shear Shear Effective Calulated Pore Secant Tangent Norm. Shear Norm. Vert. Norm. Deer. Stress Ratio 

Time Strain Stress Vertical Stress Press. Change Shear Modulus Modulus Stress Stress in V. Stress Angle 
y 'h cr'v 6U = 6cr'v G, GT T.h/cr'v.c a'vla'v,c Ila'ia'v.c 4'DSS 

(min) (%) (ksf) (ksf) (ksf) (ksf) (ksf) ( 0 ) 

0.0 0.00 -0.002 8.664 0.000 - - 0.000 1.000 0.000 -0.01 
2.5 0.04 0.330 8.640 0.024 923.816 654.956 0.038 0.997 0.003 2.19 
5.0 0.12 0.642 8.567 0.096 551.571 313.699 0.074 0.989 0.011 4.29 
7.5 0.22 0.897 8.474 0.189 404.187 230.263 0.104 0.978 0.022 6.04 
10.1 0.32 1.118 8.352 0.312 346.582 240.167 0.129 0.964 0.036 7.62 
12.6 0.40 1.329 8.245 0.419 329.464 216.709 0.153 0.952 0.048 9.16 
15.1 0.53 1.538 8.117 0.547 293.229 135.806 0.177 0.937 0.063 10.73 
17.6 0.66 1.669 7.975 0.688 254.158 83.186 0.193 0.921 0.079 11.82 
20.1 0.83 1.788 7.860 0.804 214.488 73.299 0.206 0.907 0.093 12.81 
22.6 1.03 1.943 7.741 0.923 188.924 87.428 0.224 0.893 0.107 14.09 
25.2 1.18 2.087 7.650 1.013 176.940 80.859 0.241 0.883 0.117 15.26 
27.7 1.36 2.209 7.529 1.135 162.038 62.697 0.255 0.869 0.131 16.35 
30.2 1.53 2.309 7.435 1.229 150.631 54.305 0.267 0.858 0.142 17.26 
32.7 1.69 2.385 7.333 1.330 141.501 47.743 0.275 0.846 0.154 18.02 
35.2 1.86 2.463 7.240 1.424 132.775 41.708 0.284 0.836 0.164 18.79 
37.7 2.04 2.532 7.146 1.518 124.129 29.273 0.292 0.825 0.175 19.51 
40.2 2.23 2.573 7.060 1.603 115.273 18.435 0.297 0.815 0.185 20.02 
42.7 2.45 2.607 6.982 1.682 106.486 12.078 0.301 0.806 0.194 20.48 
50.3 3.03 2.655 6.864 1.800 87.639 7.085 0.306 0.792 0.208 21.15 
57.8 3.68 2.693 6.809 1.854 73.341 5.306 0.311 0.786 0.214 21.58 
65.4 4.30 2.723 6.822 1.842 63.387 5.706 0.314 0.787 0.213 21.76 
72.9 4.95 2.766 6.856 1.807 55.925 4.451 0.319 0.791 0.209 21.97 
80.4 5.57 2.780 6.878 1.785 49.917 1.339 0.321 0.794 0.206 22.01 
88.0 6.17 2.783 6.927 1.737 45.164 -0.859 0.321 0.800 0.200 21.89 
95.5 6.83 2.768 6.983 1.681 40.561 -4.951 0.320 0.806 0.194 21.62 
103.0 7.41 2.723 7.026 1.638 36.761 -8.360 0.314 0.811 0.189 21.19 
110.5 8.07 2.664 7.023 1.641 33.021 -9.809 0.307 0.811 0.189 20.77 
118.1 8.70 2.597 7.008 1.656 29.887 -13.300 0.300 0.809 0.191 20.34 
125.6 9.38 2.488 6.983 1.681 26.544 -16.749 0.287 0.806 0.194 19.61 
133.1 10.01 2.378 6.943 1.721 23.775 -16.830 0.274 0.801 0.199 18.91 
140.7 10.67 2.272 6.906 1.758 21.326 -16.339 0.262 0.797 0.203 18.21 
148.2 11.25 2.176 6.869 1.794 19.356 -14.206 0.251 0.793 0.207 17.57 
155.7 11.84 2.106 6.864 1.800 17.806 -11.439 0.243 0.792 0.208 17.06 
163.3 12.49 2.034 6.861 1.803 16.295 -10.107 0.235 0.792 0.208 16.51 
173.3 13.33 1.957 6.833 1.831 14.693 -8.754 0.226 0.789 0.211 15.98 
188.4 14.56 1.855 6.803 1.860 12.752 -6.753 0.214 0.785 0.215 15.25 
203.5 15.87 1.786 6.768 1.896 11.268 -4.785 0.206 0.781 0.219 14.78 
218.5 17.14 1.731 6.741 1.923 10.115 -3.610 0.200 0.778 0.222 14.40 
233.6 18.41 1.695 6.709 1.955 9.219 -3.001 0.196 0.774 0.226 14.18 
248.6 19.64 1.656 6.681 1.983 8.444 -3.055 0.191 0.771 0.229 13.92 
263.7 20.92 1.618 6.620 2.044 7.744 -2.696 0.187 0.764 0.236 13.74 
278.8 22.29 1.585 6.581 2.082 7.118 -2.573 0.183 0.760 0.240 13.54 
293.8 23.47 1.553 6.540 2.124 6.625 -2.102 0.179 0.755 0.245 13.36 
308.9 24.80 1.533 6.520 2.143 6.191 -1.549 0.177 0.753 0.247 13.23 
324.0 26.11 1.512 6.502 2.162 5.798 -2.078 0.175 0.750 0.250 13.09 
339.0 27.32 1.481 6.463 2.200 5.430 -2.347 0.171 0.746 0.254 12.91 
354.1 28.56 1.454 6.407 2.257 5.100 -2.106 0.168 0.740 0.260 12.79 
369.2 29.94 1.426 6.355 2.308 4.771 -2.067 0.165 0.734 0.266 12.65 

Boring B-2304UD, Sample UD-8B, Depth 83.5 - 85.5 ft FUGRO CONSULTANTS, INC. 
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Report No. 0411-08-1686 
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Normalized Effective Vertical Stress, Cj'icr'v,c 

STATIC 055 TEST 
Ko Consolidation - OCR = NA 

Sample: UD-11 B - Depth: 111.0 - 113.0 ft 
Boring B-2304UD 

Reviewed By:~ B-2304_UD11 b.xls, Plot 6/20/2008 FUGRO CONSULTANTS, INC. 
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STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-11 B - Depth: 111.0 - 113.0 ft 
Boring B-2304UD 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 
Project N um ber: __ ..:.04.:....1;...:1.:....-0:.,:8=--.:....16:.,:8:..,:6 __ Test Type: _S_D_S_S _______ _ Sta. No.: 5G File Name: 8-2304 U D11 b 

Task No.: NA Assign, a'v,c = 10.08 ksf Ke,DSS (th,e I a'v,e)= NA 

Project Name: Exelon (Victoria) Induced OCR = NA Kub,DSS (thu,b I a'v,e) = NA 

NA Test No.: NA Test Series for/on: NA ___ _ 

Assig Remarks' 
__~N~A_ ' NA & NA 

~Meas~UAssumed 
Type Stage: !i~ ___ _ 

Specific Gravity' 2720 

~Tube UField Extruded 

Boring No.: __ B~~_4U~_ 

Sample No,: __ UD~11-__ 
Depth (ft): 111,0 - 113.0 

nspec. Selection by X-ray; 

tj Liner U_Rem.~I~~ _____ Tamping UConstant Effort: BlowslTamps per Layer = ___ _ 

LPC Core Impact/Rammer - Rammer Wgt.(lbf)= ________ No. Layers = ___ _ 

Compostite No,: Pluviated: 
:--

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

wunderCOmpaction: -Um (%) = __ Dia. (in,) = ------Specimen No.: 8 

nGeomarine Sa~pl;- Ref. Effort= % Comp, = ±Opt.= 

Type ~Ko at: ~ Incremental 

Consolidation: I CRS I 
; UAnisotropic at: Ulnclined Stress Path, Ke,DSS Wused Automated System n 900 Stress Path I Remarks: 

r-- Creep ~ Const, Vol.IHt ~ Without - Water UCyclic (Hz) HStrain UStress 
Post Cyclic Drained With - 8ath I Rate: I 0,1; 1; Other: 

Loading X Static X Strain - -
Conditions: Rapid Stress 

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

Content (WC); Top (Wd Bottom (W 0,2) Sides (Wd (see below) Mass Moist Soil + Tare (g) 314.84 135.10 

Container No. 1157 4098 1152 Mass Tare (g) 183.38 4.05 
Mass Moist Soil + Cont. (g) 79.93 71.79 74.58 Mass Moist Soil, Mt,o Mt,at (g) 131.46 131.05 

___ f\i1~~s Dry S~ Container (g) _ ~~_"- ______________ 6_4._~ ______ 6_6.6~ _____ ~_xc_e!!..t?_ry _~~~Jsoi,--n_o_t i_nc_lu_d_e~n..!inCl.I_'!1~~,_ov_e) ___ _ 
Mass Container (g) 31.75 30.41 32,38 Container No. 

------1 
WATER CONTENT (%) 22.41 21,24 23,03 Mass Dry Soil + Container (g) 

I--~~~~~~+-----+-~~~:-I--,..-~--+-----il---·-- -----.-
Avg. Initial WC, Wo,avg (%) 21,83 Final W at: X Slice; Whole Spec. Mass Container (g) 

I-,.------,;.... ...... ----'------'---'--.....I. ..... --,;....--il------------------------·------------- ----------
See attached data sheet(s) for additional water contents Mass Excess Dry Soil (g) 0.00 

Specimen Trimming: Estimated Initial Unit Weight I 
,....JTrimming Ring for Fugro Apparatus ~ Large-ring ID # 
XITrimming Ring for NGI Apparatus J .. _ Small-ring ID # 

Total, Yt.o (lb/W)= 126.90 I Dry, Yd.o (lb/ft')= 104.17 I 
Hs,t (mm): 18,65 As,t (cm2

): 34.68 Specimen Lateral Confinement by: 
----O::;~m): ----66.45------v.;(~) ---64.67---- I Wire Reinforced, Model: Thickness (mm) = 

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

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

) 

Height (Htr) Diameter (Do) Remarks: ------1 o 
1 18.680 1-T NA 

2-M NA 
---1------1------------1 

2 18.610 cr'v,max 

3 18.660 3-B NA ~ Regular Membrane with Ring Set No. __ 5_-f_ID...;,_R_in..;;g;..s..;.(m_m.:.,) ~ 
_'!.. __ 1 ~:~~g_ ~ ____ NC'__ For Free Standing 
5 18.630 2'-M NA or Reconstituted Spec.: -'--------------- ----------------- ---------- . 

= ~~~~50 :~: ~:----~~~~~:;:-I------~t--

Thickness (mm): Top: 0.58, = 67.05 

~~ingle Bottom: 0.61, Corr. for memo Xl Double Membr. Thick. =0.30 = 66.450 

Area Ring with mem., Ao: (cm2)=1 34.68 ; (in")= 5.375 

Note: NA indicates not applicable. 528.0 g, 1,16 Ibf 

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

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

Date: 3/28/2008 
Prelim. Calc. By: HC 

Specimen Take Down: [KJSpec. removed right after shearing 

DSpec. unloaded to zero stress with access to water 

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

Date: 3/28/2008 
Final Calc. By: __ ..:.L;...:F __ 

Remarks: ---

B-2304_UD11 b.xls, SetupTD 6/20/2008 

Take Down By: __ .;..;H..:.C __ 

Date: 3/30/2008 
Reviewed By: HP .. jI' 

ICAW,IHq(oS 
FUGRO CONSULTANTS, INC. 



Volume 3 Rev. 1 - 9/2/2008 Page 1418 of 2225 DCN# EXE812

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

Test Station No.: 5G File Name: 6-2304 UD11b Project Num ber: __ 0_4_1_1_-0_8_-_16_8_6 __ ----
0Measured; DAssumed ---=--Task Number: NA ------- Specific Gravity: __ 2_.7_2_0 __ 

DRemolded Type Test: SDSS Specimen: [X1Jdisturbed"; DReconstituted; 

Calculations Corr. for Salt (dissolved solids): 0 No or, Yes, with concentration = ppm 

Consolidation Stress Summary and Loading Summary 

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

Nominal Vertical Stress, (}"'&.:;f) NA 10.08 NA ICyclic Rate (Hz): I 10.1 ; I l' Other = -. - , 
__ ~~~INertical F..0r~~.J'vr.,!1j1!>!L NA NA NA During/End of Loading Static Cyclic 

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

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

te,(ON,days,hrs) NA 0.78 days NA Post Cy.Displ. Reset to Null Position: 1lYe~; INo 

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

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

Top, W o,1 Bomom, Wo.2 Sides, W o,3 Avg., Wo,av Selct., Wo,s Back Cal. 

Wo 22.41 __ . _________ ~_1..:3.4 ____ 2_1.~ __ ~1.83 23.42 

So 96.0 93.3 94.7 94.7 98.2 

Measured final mass of moist soil, Mt,at (g) 131.05 

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

HeightIVolume Change Summary 

During Initial 

Consol. to 

During 

Rebound 

Specimen 

Unloaded 

131.05 

Initial Selected Water Content (%) 21.83 ---_._-
Initial, Md,o 107.90 

Final, Md,at 106.52 
--------------~--"""'-I-----I 

Selected, Md 107.21 

Initial Back Cal. Specific Gravity (TS): 

1-----
Selected So (%) 

Selected Wo (%) 

Specific Gravity, G.,be 

Calculation of ~Vc by Different Procedures 

Variation in 

Height & Volume 

During Consol. By Selected Volumes By Change in Mass 
-----------------_ ... _-_. -_._ ...... - --

Stress Units (ksf) 10.080 NA NA ~Ve (cm3
) 1.77 - Mt,o - (Mtat,e + ~VL + ~VuL) 

Sign Convention: (+) ~V out & ~H down; (-) ~V in & ~H up By Cal. Height & App. Area ~Ve (cm3
) 0.41 

Delta Def. Read., Mar,n (mm) 0,510 --------1------1-----1 ~Ve (cm3
) 1.77 By Saturation = 100% and 

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

Carr. Total Def, ~He,n (mm) 0,510 

~Vn using AD - spec (cm3
) 1 77 

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

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

Selected ~Vn (cm3
) 1.77 NA NA = ~VuL I Assumed Saturation (%) 100.00 

After Test WC Corr, for tN during Shear & Unloading, W.~, (%J NA Back Cal. WC before Loading, We,be (%) 21.81 

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

Consolidation ~Ve (cm 3
) = 1.76 ~He (mm) = 0.510 Ea,e (%) = 2.73 

-------- ------------ -
& Preshear Ve (cm3

) = 62.91 He(mm) = 18.140 EV,e (%) = 2.72 
---~----- ----------- "_ .. _-- ...• ---- . ----

Conclusions Ae (cm2
) = 34.68 ~Ye (mm) = NA Ye (%) = NA 

Summary of Specimen Physical Properties: 

Specific Gravity: Water Total Dry 

G.= 2.720 Measured Height Volume Area Content Unit Weight Unit Weight 

Condition: (mm) (cm3
) (cm2

) (%) (pcf) (pcf) 

Initial (as trimmed) 18.650 64.67 34,68 22.6 126.9 103,5 

After to cr'v,e 18,140 62,91 34.68 21.8 129.6 106.4 
------------ ------------------ - - -.--~ -- --.- --- -- _. -.- .. ---- _._----_ .. _--

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

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

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

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

Remarks: t95 for max stress = 16.9 min 

Boring B-2304UD, Sample UD-11B, Depth 111.0 -113,0 ft 

~Ve,max (cm3
) = NA 

Eae,max (%)= NA 
. __ ._ .. _------

Preshear: Yua (%)= NA 

Saturation Void Ratio, 

(%) e 

96.5 0.641 

100.0 0.596 
--------- -- .. - - ----------

NA NA 

Calculated By: __ ..;:Lc....F __ 

Reviewed By: __ c....Hc....P __ »tI_ 

FUGRO CONSULTANTS, INC, 
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Project Number: __ ..:;0,..;4...:.1.,;..1-..:;0..:;8_-1..:;6..:;8..:;6 __ 
Project Name: _---'E::;.x;,,:e.;,,:�o:..;,.n;....:(""V.;,,:ic:..;,.to::;.r.;,,:iaC!..) __ 

Test Type: ...:S..:;D:..;S:..;S=--______ _:_ Test Sta. No.: 5G File Name: 8-2304 UD11 b 
Task No.: NA Test No.: NA Test Series for: NA 

~TubeUField Extruded tj Liner 1 1 Remolded Tamping WConstant Effort: BlowsfTamps per Layer = 
Boring No.: B-2304UD LPC Core Impact/Rammer Rammer Wgt.(lbt)= No. Layers = -

Sample No.: UD-11 Compostite No.: Pluviated: Tamper Force (Ibt)= o Undercompaction: 
Drop (in.) = 

Depth (tt): 111.0 - 113.0 
~Spec. Selection by X-ray; 

Type 
Consolidation: 

Loading Static 
Conditions: 

Specific Gravity: 
Gs = 2.720 Measu,ed 

Condition: 
Initial 

Atter to a'v,e 
Consol.: to a've,max 

Item 

Height 

(mm) 
18.65 
18.14 

NA 

-
Specimen No.: B Kneading Uni (%) = Dia. (in.) = - ---
nGeomarineSample Ref. Effort= % Compo = ±Opt.= 

Anisotropic at: Inclined Stress Path, Kc ass 
90U Stress Path ' 

X Without - Water 
With - Bath 

Summary of Specimen Physical Properties 
Water Unit Weight LL 

Volume Area Content Total Dry Saturation PL -200 
(cm3

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

64.67 34.68 22.62 126.9 103.5 96.5 77 99.1 
62.91 34.68 21.81 129.6 106.4 100.0 19 NA 

------------------- -_._---
NA NA NA NA NA NA 58 NA 

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

----

Stress 

Void Ratio, 

e 
0.641 
0.596 

----
NA 

Vert. Consol. Stress, cr'v,,: (kst) NA 10,093 NA ICyclic Rate (Hz): 1 10.1 ; 1 11 ; Other -
Induced OCR: - NA NA NA During/End of Loading Static Cyclic 

Axial Strain during Consol., Ea,,: % NA 2.73 NA Change in Height, ~HL,n (mm): NA NA 

Horiz. Consol. Stress, 'h.,: (kst) NA NA NA Change in Vol., ~VL,n (cm3
): NA NA 

Consol. Stress Ratio, 'h., I cr'v.,: - NA NA NA Post Cy.Displ. Reset to Null Pas.: IYes; INo 
Shear Strain during Consol., Eh.,: % NA NA NA Number of Loading Cycles, N = NA 

_ Undr.~mb~l2!.§hear.!?tress, 'h.ua: ~~ NA NA NA ±'h = NA (kst) ±y= NA % 
Undr. Ambient Shear Strain, Eua: % NA NA NA at end of cyclic loading, cr'vcy,r = NA (kst) 

1.16 No Value: 10.093 (kst) -----Data Normalization: X Yes 
~~~-~~~~~~~-.-~~-~~~.-.---r.~~ 

Using Effective Vertical Stress: 
~~------~~~~~~~----~--------~~~~~~ X Pre-Shear Conditions Wire Reinforced Membrane, Model: Post-Cyclic Conditions 

X Regular Membrane with Rings Maximum Stress during Consol. 
Notes: See Fugro South, Inc, Notation Listing for definition of symbols and acronyms. For G in the Test Sta. No. indicates Fugro or GEOTAC apparatus. 

NA - Not Applicable 
Final Visual Description and Remarks: M0t!led~ale Yellow and Yellow Fat CLAY (CHJ __ _ 

Loading Summary 

'h y a'v ,.ja'v ~a'ia'v,c cjcr'v,c 
(kst) (%) (kst) - - -

at Peak Shear Stress 5.687 5.18 8.334 0.682 0.174 0.563 
at Maximum Strain 3.296 29.53 6.943 0.475 0.312 -

Boring B-2304UD, Sample UD-11 B, Depth 111.0 - 113.0 ft FUGRO CONSULTANTS, INC. 
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Boring No' B-2304UD .. Sample No . UD-11 B .. 
Elapsed Shear Shear Effective Calulated Pore Secant Tangent Norm. Shear Norm. Vert. Norm. Deer. Stress Ratio 

Time Strain Stress Vertical Stress Press. Change Shear Modulus Modulus Stress Stress in V. Stress Angle 
y th a'v i\,U = i\,a'v Gs GT trla'v.c cr'.}crI

V•C 6cr'./cr'v
t
c $'oss 

(min) (%) (ksf) (ksf) (ksf) (ksf) (ksf) ( 0 ) 

0.0 0.00 0.006 10.093 0.000 - - 0.001 1.000 0.000 0.03 
2.5 0.03 0.227 10.083 0.011 758.656 567.152 0.023 0.999 0.001 1.29 
5.0 0.08 0.429 10.057 0.036 510.530 327.921 0.042 0.996 0.004 2.44 
7.6 0.15 0.605 10.033 0.061 411.180 294.145 0.060 0.994 0.006 3.45 
10.1 0.20 0.773 9.998 0.095 383.082 262.760 0.077 0.991 0.009 4.42 
12.6 0.27 0.935 9.970 0.123 338.118 227.433 0.093 0.988 0.012 5.36 
15.2 0.34 1.102 9.934 0.159 317.679 232.310 0.109 0.984 0.016 6.33 
17.7 0.42 1.274 9.895 0.199 301.319 222.218 0.126 0.980 0.020 7.34 
20.2 0.51 1.471 9.874 0.219 286.449 249.889 0.146 0.978 0.022 8.47 
22.7 0.58 1.677 9.836 0.257 285.958 261.954 0.166 0.975 0.025 9.68 
25.3 0.67 1.883 9.789 0.305 280.292 240.105 0.187 0.970 0.030 10.89 
27.8 0.76 2.089 9.724 0.369 275.562 207.845 0.207 0.963 0.037 12.12 
30.3 0.86 2.279 9.694 0.399 263.297 198.695 0.226 0.960 0.040 13.23 
32.8 0.95 2.477 9.641 0.452 259.261 234.640 0.245 0.955 0.045 14.41 
35.4 1.06 2.732 9.597 0.496 258.241 250.476 0.271 0.951 0.049 15.89 
37.9 1.17 3.011 9.553 0.540 257.668 241.188 0.298 0.947 0.053 17.49 
40.4 1.28 3.274 9.509 0.585 255.210 223.711 0.324 0.942 0.058 19.00 
42.9 1.40 3.542 9.458 0.635 251.878 195.005 0.351 0.937 0.063 20.53 
50.5 1.83 4.279 9.276 0.818 233.439 147.080 0.424 0.919 0.081 24.77 
58.1 2.30 4.852 9.062 1.031 210.475 99.398 0.481 0.898 0.102 28.17 
65.6 2.83 5.259 8.844 1.249 185.727 59.646 0.521 0.876 0.124 30.74 
73.2 3.39 5.493 8.654 1.439 161.999 32.762 0.544 0.857 0.143 32.41 
80.8 3.96 5.630 8.508 1.585 141.852 15.980 0.558 0.843 0.157 33.49 
88.3 4.57 5.680 8.401 1.692 124.199 4.701 0.563 0.832 0.168 34.06 
95.9 5.18 5.687 8.334 1.759 109.637 -5.075 0.563 0.826 0.174 34.31 

103.5 5.83 5.614 8.263 1.830 96.204 -16.056 0.556 0.819 0.181 34.19 
111.0 6.47 5.479 8.154 1.940 84.549 -24.405 0.543 0.808 0.192 33.90 
118.6 7.14 5.293 8.067 2.026 74.007 -28.898 0.524 0.799 0.201 33.27 
126.2 7.77 5.104 8.006 2.087 65.575 -27.254 0.506 0.793 0.207 32.52 
133.7 8.45 4.937 7.940 2.153 58.334 -24.048 0.489 0.787 0.213 31.87 
141.3 9.11 4.784 7.888 2.205 52.465 -21.583 0.474 0.781 0.219 31.23 
148.9 9.81 4.645 7.834 2.259 47.282 -18.370 0.460 0.776 0.224 30.66 
156.4 10.49 4.530 7.793 2.300 43.137 -15.351 0.449 0.772 0.228 30.17 
164.0 11.12 4.443 7.754 2.339 39.914 -12.767 0.440 0.768 0.232 29.81 
174.1 11.95 4.345 7.718 2.375 36.320 -10.879 0.430 0.765 0.235 29.38 
189.2 13.20 4.221 7.664 2.429 31.925 -9.049 0.418 0.759 0.241 28.84 
204.4 14.47 4.117 7.599 2.494 28.408 -7.610 0.408 0.753 0.247 28.44 
219.5 15.74 4.028 7.545 2.548 25.553 -7.184 0.399 0.748 0.252 28.09 
234.6 17.02 3.934 7.488 2.605 23.081 -6.877 0.390 0.742 0.258 27.71 
249.7 18.31 3.851 7.440 2.653 20.998 -6.187 0.382 0.737 0.263 27.37 
264.9 19.61 3.773 7.371 2.722 19.214 -6.091 0.374 0.730 0.270 27.11 
280.0 20.89 3.694 7.312 2.781 17.657 -5.422 0.366 0.724 0.276 26.80 
295.1 22.17 3.634 7.258 2.835 16.366 -5.212 0.360 0.719 0.281 26.60 
310.3 23.46 3.560 7.204 2.889 15.147 -5.896 0.353 0.714 0.286 26.29 
325.4 24.74 3.483 7.148 2.945 14.057 -4.846 0.345 0.708 0.292 25.98 
340.5 26.06 3.434 7.092 3.001 13.155 -4.025 0.340 0.703 0.297 25.84 
355.6 27.39 3.377 7.032 3.061 12.307 -4.134 0.335 0.697 0.303 25.65 
370.8 28.67 3.326 6.985 3.109 11.581 -3.747 0.330 0.692 0.308 25.47 
380.8 29.53 3.296 6.943 3.150 11.140 -3.586 0.327 0.688 0.312 25.39 

Boring B-2304UD, Sample UD-11 B, Depth 111.0 - 113.0 ft FUGRO CONSULTANTS, INC. 
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Normalized Effective Vertical Stress, cr'y/cr'v,c 

STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-13B - Depth: 121.0 - 123.0 ft 
Boring B-2304UD 

Reviewed By:--':!L B-2304_UD13b.xls, Plot 6/20/2008 

ICAW 11,,,/08 
FUGRO CONSULTANTS, INC. 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 
Project Num ber: __ ..:...04_1_1-:,-0-:-8:--1_6-:-8...;.6 __ Test Type: _S_D_S-:'S-:--:--:--_:--: ___ _ Sta. No.: 5G File Name: 8-2304 UD13b 

Task No.: NA Assign, cr'v,c = 10.80 ksf Ke,DSS (th,e I cr'v,e)= NA ---------
Kub,DSS (thu,b I cr'v,e) = NA Project Name: Exelon (Victoria) 

----~-~--
Induced OCR = ----NA 

Test No.: NA Test Series for/on: NA NA NA , NA & NA 
2 710 -------0Meas-.;---DA~~U~;d--Assig Remarks' 

Type Stage: ~A 
Specific Gravity' 

~Tube U Field Extruded 
Boring No.: B-2304UD 

U Liner UH_e_m_o._ld_e_d __ I----lTamping ~ Constant Effort: BlowslTamps per Layer = ___ . __ _ 

U LPC Core I-- Impact/Rammer Rammer Wgt.(lbf)= ____ No. Layers = _____ _ 

Sample No.: ___ ~-13 _ 
Depth (ft): 121.0 -123.0 

nSpec. Sele~ti~bYX-ray; 

Compostite No.: ____ I-- Pluviated: 
Specimen No.: B Kneading 
nGeOmarine-s-;~ I--

Tamper Force (Ibf)= Drop (in.) = 
~undercompaction: Um (%) :. ____ Dia. (in.) =-_.~~~-_--

Ref. Effort= % Compo = ±Opt.= 

Type ~ Ko at: ~ Incremental I; UAnisotropic at: Hlnclined Stress Path, Ke,DSS ~ Used Automated System 
Consolidation: [CRS 900 Stress Path Remarks: 

Loading ~ Static ~Strain UCreep ~Const, Vol.!Ht ~ Without - Water WCyclic (Hz) _ Strain Ustress 
Conditions:1 Rapid [-[Stress [ .. [Post Cyclic r-[Drained With - Bath Rate:rlo.1; 1; Other: 

Water Initial - Trimming Location Final, Wat Soil and Ring Masses Initial Final 
Content (WC); Top (Wo,,) (see below) Mass Moist Soil + Tare (g) 317.08 138.28 Bottom (W 0.2) Sides (Wd 

615 4096 Container No. D7 4072 Mass Tare (g) 182.72 4.43 
107.30 67.43 Mass Moist Soil + Cont. (g) 71.02 80.10 Mass Moist Soil, Mt,o Mt,at (g) 134.36 133.85 

95.25 61.93 
31.66 30.61 

18.95 17.56 
X Final Wat: Slice; Avg. Initial WC, Wo.avg (%) 18.02 Whole Spec. Mass Container (g) 1-..,.. ______ ..,;,......& ____ -" ___ ....;.;.,1". ..... _...,;,..1.....1.. __ ;...._ .. ---.-..... ---.----.-------.--.--.--.--.------.---

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

Specimen Trimming: Estimated Initial Unit Weight I 
~Trimming Ring for Fugro Apparatus ~ Large-ring 10 # 
[x [Trimming Ring for NGI Apparatus r-- Small-ring 10 # 

Total, Yt,o (lb/W)= 129.74 Dry, Yd,o (lb/ft~)= I 109.93 

----D:~:t(~:r--·--·-~!-----+--0::~~-:~}~ ---.-~~:*---- Specimen Lateral Confinement by: 
I Wire Reinforced, Model: Thickness (mm) = 

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

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

) 

Height (Htr) Diameter (Do) Remarks: ------1 o 
1 18.580 1-T NA 

1---1------1-----------1 a'v,c 

cr1v,max 2 18.520 
1------1 

3 18.550 

2-M NA 

~ Regular Membrane with Ring Set No. _--.:5_-4_ID"':':..R .. in...;;9;.;.s..;.(m .. m...;..) ..... 3-B NA 
_·_------1---1-------1----------1 

Thickness (mm): Top: 0.65 '----I = 67.30 
IlSingle Bottom: 0.62, Corr. for memo 
rxlDouble Membr. Thick. = 0.32 = 66.660 

_~. ___ 1c.~8~.4..:...30~_I--1'--T-I--~NA~~-
NA 

For Free Standing 

or Reconstituted Spec.: 5 18.530 2'-M --------
Avg. 3'-B Atr (cm2):1 NA NA 

= 18.525 Avg NA Vtr (cm\r--NA""-- Area Ring with mem., Ao: (cm2)= 34.90 ; (in~)= 5.409 

Note: NA indicates not applicable. 528.0 g, 1.16 Ibf 
For G in the Sta. No. indicates Fugro or GEOTAC apparatus. No Plattens with Pins: 

Other Remarks: ----------------_._--
Trim.! Recon. By: -----HC Setup By: ___ H_C __ 

Date: 3/24/2008 Date: 3/29/2008 
Final Calc. By: ___ L_F __ Prelim. Calc. By: HC 

Specimen Take Down:@Spec. removed right after shearing 
DSpec. unloaded to zero stress with access to water 

Remarks: 

B-2304_UD13b.xls, SetupTD 6/20/2008 

Take Down By: HC 

Date: 3/26/2008 
Reviewed By: HP ~ 

KAW 7"",0$ 
FUGRO CONSULTANTS, INC. 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary 

Project Number: 0411-08-1686 Test Station No.: 5G File Name: 8-2304 UD13b 

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

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

Calculations Corr for Salt (dissolved solids)' 0 No ~Yes with concentration = ppm , , 

Consolidation Stress Summary and Loading Summary 

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

__ Nominal Ve~Cl~Stre~s,~'dk~ft NA 10.8 NA ICyclic Rate (Hz): 1 10.1 ; 1 1 ; Other = -_._-----_. ------

__ ~xi~j\/~!licaJ£~c_e,£y!,~_!I_b.!>_ NA NA NA During/End of Loading Static Cyclic ------------------
Horizontal Force, Phr.n (Ibf) NA 0 NA Change in Height, t.H l .n (mm) NA NA --------_._---------_ .. __ ._------ _._------------------

Nominal OCR NA NA NA Change i~yol., t.Vl .n (cm3~ NA NA ------------_._---------- - --- _._----

IYes; te,(ON,days,hrs) NA 0.94 days NA Post Cy.Displ. Reset to Null Position: INo 
Uundrained ambient stress applied: with Delta shear force (Ibf) = NA & Duration (min) = NA & Delta disp., ~dh.ua (mm) = NA 

Trimmed Specimen (TS) - Inital Water Contents over Saturation (%): Calculated Mass of Dry Soil (g) 
Top, Wo.1 Botttom, WO•2 Sides, W O•3 Avg., Wo.avg Selcl., Wo.s Back Cal. Initial Selected Water Content (%) 

1-----
18.02 

17.54 18.95 17.56 18.02 18.02 20.34 Initial, Md,o 113.85 -----
89.7 93.7 89.8 91.1 91.1 

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

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

HeightIVolume Change Summary 

Variation in 

Height & Volume 

During Initial 

Consol. to 

During 

Rebound 

Specimen 

Unloaded 

____ '?_~~.§J_~_nsol. ________ ~~v,eor ~:ve.m~.".~ ____ ~. cr'v,e:::' __ After Test To 
Stress Units (ksf) 10.800 NA NA 

Sign Convention: (+) t.V out & t.H down; (-) t.V in & t.H up 

Delta Def. Read., Mar,n (~r111 ____ ..9.:.6~9 __ 

Total Equip. Comp., l:t.d afe (mm) _~_O_O _______ 1-----1 

Corr. Total Def. t.He,n (mm) _~~I------I------I 
t.Vn using Ao - spec. (cm3) 2.37 

t.Vn using Ae,n- app. (cm3) 2.37 

t. Vn using burette meas~(cm3) 0.50 

Selected t.Vn (cm3) 2.37 NA NA 
After Test WC Corr. for 6V during Shear & Unloading, Wa~o ('!oj NA 

97.3 

133.85 

133.85 

Final, Md,at 
Selected, Md 

111.65 

112.75 

Initial Back Cal. Specific Gravity (TS): 

___~~Ie:.c:t~~_~~o;~ ____________ _ 
Selected Wo (%) 

.. _- --_._. __ ._----_._-_.... --- -_ .. -_." ---------
Specific Gravity, G.,be 

Calculation of t1Vc by Different Procedures 

By Selected Volumes By Change in Mass 

~Ve (cm3) 2.37 - Mt,o - (Mtat,e + !:Nl + C,vul) 
By Cal. Height & App. Area t.Ve (cm3) 0.51 

t.Ve (cm3) 2.37 By Saturation = 100% and 

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

Back Cal. Water Content During Consol. -

Based on the Consolidation Conclusions Given Below 

= t.Vul I Assumed Saturation (%) 100.00 

Back Cal. WC before Loading, We,be (%) 18.24 

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

Consolidation t.Ve (cm3) = 2.37 t.He (mm) = 0.680 Ea,e (%) = 3.67 t.Ve,max (cm3) = NA ---_._- -_.-
& Preshear Ve (cm3) = 62.28 He (mm) = 17.845 EV,e (%) = 3.67 Eae,max (%)= NA 

--------
Conclusions Ac (cm2

) = 34.90 t.Ye (mm) = NA Ye (%) = NA Preshear: Yua (%)= NA 

Summary of Specimen Physical Properties: 

Specific Gravity: Water Total Dry 
G.= 2.71 0 Measured Height Volume Area Content Unit Weight Unit Weight Saturation Void Ratio, 

Condition: (mm) (cm3) (cm2
) (%) (pcf) (pcf) (%) e 

Initial (as trimmed) 18.525 64.65 34.90 19.2 129.7 108.9 94.2 0.554 
After to cr'v,e 17.845 62.28 34.90 18.2 133.6 113.0 100.0 0.497 -----_._----- ------- --_. __ .-.- -- - ---- ------- -------- ------- --------
Consol.: to cr'vc,max NA NA NA NA NA NA 

LCA-Method: 1- Initial measured value remains constant. 4 - Based on change in height & volume. 
& Note(s) 2 - Initial measured value corrected for applied stress. NA - Not Applicable 

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

Remarks: t95 for max stress = 7.7 min 

Boring B-2304UD, Sample UD-13B, Depth 121.0 -123.0 ft 

NA NA 

Calculated By: ___ L_F __ 

Reviewed By: ___ H_P_..;..ft_P 

FUGRO CONSULTANTS, INC. 
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Project Number: __ -=0..;.4..:..1..:..1--=0..:.8",-1-=6-=8..:.6 __ 
Project Name: _--=E:;,.x;.:.e-,Io..:..n-,(~V-,ic..:..to,-r,;,;.ia.!....) __ 

Test Type: -=S..:.D-'S-'S=---_______ Test Sta. No.: 5G File Name: B-2304 UD13b 
Task No.: NA Test No.: NA Test Series for: NA 

Field Extruded Remolded Tamping Constant Effort: BlowslTamps per Layer = 
Boring No.: B-2304UD Impact/Rammer Rammer Wgt.(lbf)= 

Sample No.: UD-13 Compostite No.: Pluviated: Tamper Force (Ibf)= 
Specimen No.: B Kneading Undercompaction: Uni (%) = Depth (ft): 121.0 - 123.0 

Spec. Selection by X-ray; Geomarine Sample Ref. Effort= % Compo = 

Type Anisotropic at: Inclined Stress Path, Kc ass 
90u Stress Path ' 

X Without - Water 
With - Bath 

Summary of Specimen Physical Properties 
Specific Gravity: Water Unit Weight 

Gs = 2.710 Measured Height Volume Area Content Total Dry Saturation 
Condition: (mm) (cm3

) (cm2
) (%) (pcf) (pcf) (%) 

Initial 18.53 64.65 34.90 19.17 129.7 108.9 94.2 
After to O"v.c 17.85 62.28 34.90 18.24 133.6 113.0 100.0 .. __ .. 
Consol.: to 0" vC,max NA NA NA NA NA NA NA 

Consolidation Stress Summary and Loading Summary 

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

± Opt.= 

Stress 

LL 
PL -200 Void Ratio, 
PI % e 
62 92.9 0.554 
18 NA 0.497 
44 NA NA 

Item Unit Max. Stress Pre-Shear Post Cyclic X IStatic Strain Rate = 4.6 %/hr. 
Vert. Consol. Stress, cr'v.,: (ksf) NA 10.810 NA ICyclic Rate (Hz): I 10.1 ; I 11 ; Other = 

Induced OCR: - NA NA NA During/End of Loading Static Cyclic 
Axial Strain during Consol., E,.,: % NA 3.67 NA Change in Height, i1H L,n (mm): NA NA 

Horiz. Canso I. Stress, th.,: (ksf) NA NA NA Change in VoL, i1VL,n (cm\ NA NA ------_._-_. 
Consol. Stress Ratio, 'th., I cr'v.,: - NA NA NA Post Cy.Displ. Reset to Null Pas.: IYes; INo 

Shear Strain during Consol., Eh.,: % NA NA NA Number of Loading Cycles, N = NA 
Undr. Ambient Shear Stress, 'th.u,: (ksf) NA NA NA ±'Ch = NA (ksf) ±y= NA % -----. --

Undr. Ambient Shear Strain, Eu,: % NA NA NA at end of cyclic loading, cr'vcy.r = NA (ksf) 

1.16 No Value: 10.810 (ksf) -----Data Normalization: X Yes 
~~=--~~~~-=~~-'-~~-~~-'r-r---r.7r~ 

Using Effective Vertical Stress: 
~~------~~~~~~~----~~----~~~~~~~ 

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

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. For G in the Test Sta. No. indicates Fugro or GEOTAC apparatus. 
NA - Not Applicable 

Final Visual Description and Remarks: Mottled Pale Yellow and Yellow Fat CLAY (CH) 

Loading Summary 
'th y O"v 'th/O"v l:!cr'/civ,c cjO"v.c 

(ksf) (%) (ksf) - - -
at Peak Shear Stress 6.136 7.54 8.453 0.726 0.218 0.568 

at Maximum Strain 4.093 28.76 6.533 0.626 0.396 -

Boring B-2304UD, Sample UD-13B, Depth 121.0 -123.0 ft FUGRO CONSULTANTS, INC. 
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Boring No . B-2304UD .. Sample No . UD-13B .. 
Elapsed Shear Shear Effective Calulated Pore Secant Tangent Norm. Shear Norm. Vert. Norm. Deer. Stress Ratio 

Time Strain Stress Vertical Stress Press. Change Shear Modulus Modulus Stress Stress in V. Stress Angle 
y ~h 0" v II.U = 1I.00'v Gs GT ~t/cr'v.c cr'.}cr'v,c 1I.00'.)0"v.c ~'DSS 

(min) (%) (ksf) (ksf) (ksf) (ksf) (ksf) (') 
0.0 0.00 0.005 10.810 0.000 - - 0.000 1.000 0.000 0.03 
2.6 0.02 0.170 10.792 0.019 751.290 617.098 0.016 0.998 0.002 0.90 
5.1 0.07 0.384 10.774 0.037 571.951 397.445 0.036 0.997 0.003 2.04 
7.7 0.13 0.579 10.737 0.074 445.660 290.688 0.054 0.993 0.007 3.09 
10.3 0.20 0.771 10.699 0.112 383.062 240.833 0.071 0.990 0.010 4.12 
12.8 0.28 0.932 10.657 0.153 336.025 196.741 0.086 0.986 0.014 5.00 
15.4 0.35 1.068 10.615 0.195 302.947 178.495 0.099 0.982 0.018 5.74 
18.0 0.43 1.201 10.564 0.247 280.391 166.876 0.111 0.977 0.023 6.48 
20.5 0.50 1.323 10.524 0.287 261.561 160.966 0.122 0.973 0.027 7.17 
23.1 0.58 1.455 10.486 0.325 248.145 177.472 0.135 0.970 0.030 7.90 
25.7 0.68 1.629 10.445 0.365 240.438 211.181 0.151 0.966 0.034 8.86 
28.3 0.77 1.841 10.426 0.384 239.351 214.259 0.170 0.964 0.036 10.02 
30.8 0.87 2.043 10.376 0.434 234.394 194.796 0.189 0.960 0.040 11.14 
33.4 0.97 2.242 10.317 0.493 229.938 171.906 0.207 0.954 0.046 12.26 
36.0 1.08 2.406 10.244 0.567 222.030 160.707 0.223 0.948 0.052 13.22 
38.6 1.19 2.584 10.208 0.602 217.441 165.408 0.239 0.944 0.056 14.21 
41.1 1.30 2.775 10.154 0.657 212.292 164.609 0.257 0.939 0.061 15.29 
43.7 1.42 2.971 10.101 0.709 208.694 171.451 0.275 0.934 0.066 16.39 
51.4 1.85 3.727 9.908 0.903 200.697 152.827 0.345 0.916 0.084 20.61 
59.1 2.32 4.344 9.680 1.130 186.645 112.290 0.402 0.895 0.105 24.17 
66.8 2.83 4.816 9.459 1.352 169.968 80.861 0.446 0.875 0.125 26.98 
74.5 3.36 5.177 9.250 1.561 153.987 59.023 0.479 0.856 0.144 29.24 
82.2 3.92 5.457 9.063 1.748 139.036 41.912 0.505 0.838 0.162 31.05 
89.9 4.48 5.649 8.918 1.892 125.858 32.540 0.523 0.825 0.175 32.35 
97.6 5.09 5.836 8.793 2.017 114.616 26.785 0.540 0.813 0.187 33.57 

105.3 5.67 5.968 8.693 2.118 105.096 19.389 0.552 0.804 0.196 34.47 
113.0 6.30 6.069 8.605 2.206 96.303 11.306 0.561 0.796 0.204 35.20 
120.7 6.92 6.109 8.526 2.284 88.236 5.375 0.565 0.789 0.211 35.62 
128.4 7.54 6.136 8.453 2.358 81.313 1.975 0.568 0.782 0.218 35.97 
136.1 8.20 6.133 8.368 2.442 74.780 -1.606 0.567 0.774 0.226 36.24 
143.8 8.83 6.115 8.313 2.497 69.170 -4.018 0.566 0.769 0.231 36.34 
151.5 9.48 6.081 8.249 2.562 64.067 -6.899 0.563 0.763 0.237 36.40 
159.1 10.10 6.028 8.193 2.617 59.617 -10.559 0.558 0.758 0.242 36.34 
166.8 10.76 5.946 8.111 2.699 55.224 -12.442 0.550 0.750 0.250 36.24 
177.1 11.61 5.841 8.009 2.802 50.291 -13.939 0.540 0.741 0.259 36.11 
192.5 12.94 5.635 7.848 2.962 43.527 -15.679 0.521 0.726 0.274 35.68 
207.9 14.26 5.425 7.703 3.108 38.000 -15.540 0.502 0.713 0.287 35.16 
223.3 15.57 5.225 7.576 3.235 33.521 -13.846 0.483 0.701 0.299 34.60 
238.6 16.91 5.059 7.441 3.369 29.888 -11.978 0.468 0.688 0.312 34.21 
254.0 18.20 4.910 7.342 3.469 26.953 -10.506 0.454 0.679 0.321 33.78 
269.4 19.50 4.787 7.231 3.579 24.525 -8.055 0.443 0.669 0.331 33.50 
284.8 20.80 4.701 7.132 3.679 22.576 -7.893 0.435 0.660 0.340 33.39 
300.1 22.12 4.580 7.027 3.783 20.683 -8.887 0.424 0.650 0.350 33.09 
315.5 23.43 4.467 6.940 3.871 19.045 -7.882 0.413 0.642 0.358 32.77 
330.9 24.79 4.369 6.815 3.995 17.606 -7.164 0.404 0.630 0.370 32.66 
346.3 26.12 4.274 6.725 4.085 16.344 -7.637 0.395 0.622 0.378 32.44 
361.7 27.41 4.169 6.633 4.178 15.191 -6.904 0.386 0.614 0.386 32.15 
377.1 28.76 4.093 6.533 4.277 14.214 -5.659 0.379 0.604 0.396 32.07 

Boring B-2304UD, Sample UD-13B, Depth 121.0 -123.0 ft FUGRO CONSULTANTS, INC. 
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STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-4B - Depth: 25.0 - 27.0 ft 
Boring B-2319UD 

25 30 

I 
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E o z 

2.4 

Reviewed By:~ B-2319_UD4b.xls, Plot 6/20/2008 
~~W '''bloi 

FUGRO CONSULTANTS, INC. 
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STATIC OSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-4B - Depth: 25.0 - 27.0 ft 
Boring B-2319UD 

B-2319_UD4b.xls, ShearModulusVsStrain 6/20/2008 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 
Project Number: ___ 04_1_1--:--0~8:--1_6_8_6 __ Test Type: _S_D_S_S _______ _ Sta. No.: 9G File Name: B-2319 UD4b 

Task No.: NA Assign, cr'v,e = 2.88 ksf Ke,DSS ('th,e I cr'v,e)= NA 

Project Name: Exelon (Victoria) Induced OCR = NA Kub,DSS ('thu,b I cr'v,e) = NA 

Test No.: NA Test Series for/on: NA NA , NA , NA & NA Type Stage: H~ ____ . ___ . ____ _ 
- 2 720-------G]MeaS -:--TIAs~~;;:;;d Assig Remarks: ----------- -... _-_ .. _-_ ... --- -- .. _- -_ .. -- __ , --_ .. ., Specific Gravity' 

Tamping BlowslTamps per Layer = ~Tube UField Extruded o ~iner URElmolded ____ I--
~Constant Effort: ----

Boring No.: B-2319UD LPC Core Impact/Rammer Rammer Wgt.(lbf)= No. Layers = 
-------.--~-- I-- -------

Sample No.: UD-4 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) = 
I--

~undercompaction: Depth (ft): 25.0 - 27.0 Specimen No.: B 
I--

Kneading Um (%) = Dia. (in.) = 

ISpec. Selection by X-ray; nGeOmarine Sample 
---

Ref. Effort= % Compo = ±Opt.= 

Type ~Koat: t= Incremental 

I 
; UAnisotropic at: Hlnclined Stress Path, Ke,DSS W Used Automated System 

Consolidation: CRS 900 Stress Path I Remarks: 

Loading J~ Static X Strain Creep X Const, Vol.IHt X Without - Water WCyCIiC(HZ) HStrain Ustress I-- - I-- -
Rate: I 0.1; Conditions: Rapid Stress Post Cyclic Drained With - Bath 1; Other: 

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

Content (WC); Top (Wo.1l Bottom (Wd Sides (W 0,3) (see below) Mass Moist Soil + Tare (g) 317.82 140.14 

Container No. 592 997 4018 5005 Mass Tare (g) 183.38 2.75 
Mass Moist Soil + Cont. (g) 72.01 119.59 73.67 70.71 Mass Moist Soil, Mt,o Mt,at (g) 134.44 137.39 

Mass Dry Soil + Container (g) 65.82 105.18 66.92 63.52 Excess Dry Soil (soil not included in final mass above) 
Mass Container (g) 31.70 31.60 30.17 31.53 Container No. 

WATER CONTENT (%) 18.14 19.58 18.37 22.48 Mass Dry Soil + Container (g) 
Avg. Initial WC, Wo,avg (%) 18.70 Final W at: X Slice; Whole Spec. Mass Container (g) 

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

Specimen Trimming: Estimated Initial Unit Weight I 
MTrimming Ring for Fugro Apparatus 

~ 
Large-ring ID # Total, Yt,o (Ib/ft')= 129.95 Dry, Yd.o (Ib/ft')= 109.48 I 

X Trimming Ring for NGI Apparatus Small-ring ID # 
Hs,t(mm): 18.63 As,t (cm2

): 34.68 Specimen Lateral Confinement by: 
.. -~--'-"-----'~ ---------

Ds,t(mm) : 66.45 Vs,t (cm\ 64.58 I Wire Reinforced, Model: Thickness (mm) = 

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

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

) 

Height (Htr) Diameter (Do) Remarks: 0 

1 18.670 1-T NA cr'v,c __ , ._------
2 18.630 2-M NA cr'v,max 

-
3 18.530 3-B NA ~ Regular Membrane with Ring Set No, 9 ID, Rings (mm) --
4 18.560 1'-T NA For Free Standing Thickness (mm): Top: 0.57 , = 67.03 --
5 18.680 2'-M NA or Reconstituted Spec.: Fx1~ingle Bottom: 0.59 , Corr. for memo _._-_._-_ .. ------

Atr(cm2):1 Avg. 3'-B NA NA X Double Membr. Thick. = 0.29 = 66.450 

= 18.625 Avg NA Vtr(cm\1 NA Area Ring with mem., Ao: (cm2)= 34.68 ; (in')= 5.375 

Note: NA indicates not applicable. 528.7 g, 1.17 Ibf 

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

Final Visual Description: Light Yellowish ~r0V':'.~_Fat CLAY with ~and (CH) 

--_._-_._----
Other Remarks: 

Trim.! Recon. By: HC 

Date: 3/26/2008 
Prelim. Calc. By: HC 

Specimen Take Down: 0spec. removed right after shearing 

DSpec. unloaded to zero stress with access to water 

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

Date: 3/27/2008 

Final Calc. By: __ -=L.:....F __ 

Remarks: 

B-2319_UD4b.xls, SetupTD 6/20/2008 

Take Down By: __ .:....H-=C __ 

Date: 3/30/2008 

Reviewed By: __ .:....H:.:.,P_"'.:....'f=-

,tAW 711 .. /08 
FUGRO CONSULTANTS, INC. 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary 

Project Number: 0411-08-1686 Test Station No.: 9G File Name: B-2319 UD4b 

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

Type Test: SDSS Specimen: [XJadisturbed"; D Reconstituted; D Remolded 

Calculations Corr for Salt (dissolved solids)' 0 No or Yes with concentration = ppm , , 

Consolidation Stress Summary and Loading Summary 

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

Nominal Vertical Stress, cr'v (ksf) NA 2.88 NA ICyclic Rate (Hz): 1 10.1 ; 1 l' , Other = -
AxialNertical Force, pvr.n (Ibf) NA NA NA During/End of Loading Static Cyclic 

Horizontal Force, Phr.n (Ibf) NA 0 NA Chang~~H~g.~~_.0HL.n (mm) NA NA 
---------- - --------- -----.---

Nominal OCR NA NA NA Change in Vol., !:,vL.n (cm3
) NA NA _._--- _ .. _- ---- -------_._- - -- - - --- ---.------~ ---- ---.- - ------- --- -" .. --_._-- ---- --_._-----------. --------
~yes; INo te,(ON,days,hrs) NA 1.23 days NA Post Cy.Displ. Reset to Null Position: 

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

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

Top, W O•1 Botttom, Wo.2 Sides, W o,3 Avg., Wo,avg Selct., Wo,s Back Cal. 

Wo 18.14 19.58 18.37 18.70 18.70 19.85 

So 91,2 95.2 91.9 92.8 92.8 95.9 

Measured final mass of moist soil, Mt,at (g) 137.39 

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

HeighWolume Change Summary 

Variation in 

Height & Volume 

During Initial 

Consol. to 

During 

Rebound 

Specimen 

Unloaded 

137.39 

Initial Selected Water Content (%) 18.70 

Initial, Md,o 113.26 

Final, Md,at 112.18 

Selected, Md 112.72 

Initial Back Cal. Specific Gravity (TS): 

Selected So (%) 

Selected Wo (%) 

Specific Gravity, Gs,be 

Calculation of tNc by Different Procedures 

Dur~_g.Consol. cr'~,<.~r(}'~v:,rn~x=. to ~'~!"-~ ___ .. AftElrTest T.:>_ By Selected Volumes By Change in Mass 

Stress Units (ksf) 2.880 NA NA !Ne (cm3
) 0,08 - Mt,o - (Mtat,e + !:,vL + 6VuL) 

Sign Convention: (+) 6V out & 6H down; (-) 6V in & 6H up By Cal. Height & App. Area 6Ve (cm3
) -2.95 

_ Delta _~~f. Re~~.:..'..~dar,n (mm) _~~ ____ . _______ _ 6Ve (cm3
) 0.08 By Saturation = 100% and 

By Cal. Ht. & Init. Spec. Area Spec. Unloaded to 0 Stress 0.000 Total Equip, Comp., I6dafe (mm) 
1------·1------

Corr. Total Def. 6He,n (mm) __ 9_.0_2_3 _______________ 1 

6Vn using Ao - spec. (cm3
) 0.08 _. 

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

INn using burette meas.(cm 3
) -2.00 Based on the Consolidation Conclusions Given Below 

Selected 6Vn (cm3
) 0.08 NA NA = 6VuL J Assumed Saturation (%) 100.00 

After Test WC Corr, for 6 V during Shear & Unloading, Wa~, ('!o) NA Back Cal. WC before Loading, We,be (%) 20,36 

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

Consolidation t,ve (cm3
) = 0.07 6He (mm) = 0.023 Ea,e (%) = 0,12 

--------
& Preshear Ve (cm 3

) = 64.51 He (mm) = 18.602 Ev,e (%) = 0.11 ------
Conclusions Ae (cm2

) = 34.68 I:1Ye (mm) = NA Ye (%) = NA 

Summary of Specimen Physical Properties: 

Specific Gravity: Water Total Dry 

Gs = 2.720 Measured Height Volume Area Content Unit Weight Unit Weight 

Condition: (mm) (cm3
) (cm2) (%) (pcf) (pcf) 

Initial (as trimmed) 18.625 64.58 34.68 19.3 130,0 109.0 
After to a'v,e 18.602 64.51 34.68 20.4 131.3 109.1 

----- . ---_.- ._--- ------_. __ . ---_ .. _------------- -'-----'----- --
Consol.: to a've,rnax NA NA NA NA NA NA 

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

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

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

Remarks: t95 for max stress = 0.9 min ---------_.-._--_.-_.-._--------- ----------------------

Boring B-2319UD, Sample UD-4B, Depth 25,0 - 27.0 ft 

I:1Ve,rnax (cm3
) = NA 

Eae,rnax (%)= NA 

Preshear: Yua (%)= NA 

Saturation Void Ratio, 

(%) e 

94.3 0.558 
100.0 0.557 

----_.-_._-----
NA NA 

Calculated By: ___ L_F __ 

Reviewed By: ___ H_p_"';..f_ 

FUGRO CONSULTANTS, INC. 
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Project Number: __ -=0....:.4.,:.1.:,.1--=0..:.8_-1:...:6-=8..:.6 __ 
Project Name: _---"E:.;.x-=e....:.lo....:.n'-'(....:.V....:.ic....:.to:..:.r....:.ia"-) __ 

Field Extruded 
Boring No.: _._!3-=~~1~UD __ 

Sample No.: UD-4 
Depth (ft): 25.0 - 27.0 

-

Compostite No.: 
Specimen No.: 

Test Type: ...:S:..:D:....:S:....:S=--_______ Test Sta. No.: 
Task No.: NA Test No.: NA 

Remolded Tamping Constant Effort: 
Impact/Rammer Rammer Wgt.(lbf)= 
Pluviated: Tamper Force (Ibf)= 

B Kneading Undercompaction: -_._-

9G File Name: B-2319 UD4b 
Test Series for: NA 

Blowsrramps per Layer = 
No. Layers = ._------ -----

Drop (in.) = 
-.---~ -----

Uni (%) = Dia. (in.) = 
----

Spec. Selection by X-ray; Geomarine Sample Ref. Effort= % Compo = ±Opt.= 

Type 
Consolidation: 

Loading X Static 
Conditions: 

Specific Gravity: 
G = s 2.720 M",ured 

Condition: 
Initial 

Height Volume 
(mm) (cm3

) 

18.63 64.58 

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

X Without - Water Stress 
With - Bath 

Summary of Specimen Physical Properties 
Water Unit Weight LL 

Area Content Total Dry Saturation PL -200 Void Ratio, 
(cm2

) (%) (pcf) (pcf) (%) PI % e 
34.68 19.27 130.0 109.0 94.3 61 80.3 0.558 

After to cr'v,c 18.60 64.51 34.68 20.36 131.3 109.1 100,0 16 NA 0,557 ---_ .. _------ ---------- --_._-- ----------- -_._- . -------------- ----------- ----------_.- ----~---------------------
Consol.: to cr'vc,max NA NA NA NA NA NA NA 45 NA NA 

Consolidation Stress Summary and Loading Summary 
Item Unit Max. Stress Pre-Shear Post Cyclic X IStatic Strain Rate = 4,8 %/hr. 

____ ~rt~ons_~~~ cr',.,: --~-- NA 2,925 NA ICyclic Rate (Hz): 1 10.1; 1 11 ; Other = ---------------------- -_ .. 
Induced OCR: - NA NA NA During/End of Loading Static Cyclic 

Axial Strain during Consol., E,.,: % NA 0.12 NA Change in Height, ~HL,n (mm): NA NA 
Horiz. Consol. Stress, th.,: (ksf) NA NA NA Change in Vol., ~VL,n (cm\ NA NA 

- -
Consol. Stress Ratio, th., / cr',.,: - NA NA NA Post Cy.Displ. Reset to Null Pos.: IYes; INo -

Shear Strain during Consol., Eh,,: % NA NA NA Number of Loading Cycles, N = NA 
Undr. Ambient Shear Stress, th.u,: _(ksf) NA NA NA ±'h = NA (ksf) ±y= NA % 

Undr. Ambient Shear Strain, Eu,: % NA NA NA at end of cyclic loading, cr'vcy,r = NA (ksf) 

No Value: __ 2._92_5 __ (ksf) 

Wire Reinforced Membrane, Model: Post-Cyclic Conditions 

Data Normalization: X Yes 
r-~~-~~~~~~~-.-~~-~~_.r_._-"_7r_i 

Using Effective Vertical Stress: 
~T-------~~~~~~~----T_------~~~~~~~ 

X Pre-Shear Conditions 

1.17 

X Regular Membrane with Rings Maximum Stress during Consol. 
Notes: See Fugro South, Inc. Notation Listing for definition of symbols 'and acronyms. For G in the Test Sta. No. indicates Fugro or GEOTAC apparatus. 

NA - Not Applicable 
Final Visual Description and Remarks: .hlg)1'! Y~.I!s>wish Brow.~at CLAY with san~jf.!::!L ___ _ 

Loading Summary 
'th y cr'v 'th/cr'v ~cr'icr'v,c cJcrlV,c 

(ksf) (%) (ksf) - - -
at Peak Shear Stress 2.424 20,31 4.715 0.514 -0,612 0,829 

at Maximum Strain 2.085 28.94 4.497 0.464 -0.537 -

Boring B-2319UD, Sample UD-4B, Depth 25.0 - 27.0 ft FUGRO CONSULTANTS, INC, 
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Boring No . B-2319UD .. Sample No . UD-4B .. 
Elapsed Shear Shear Effective Calulated Pore Secant Tangent Norm. Shear Norm. Vert. Norm. Deer. Stress Ratio 

Time Strain Stress Vertical Stress Press. Change Shear Modulus Modulus Stress Stress in V. Stress Angle 
y th 0" v 6U = 60"v Gs GT trlO"v.c cr'.)crIV,c 60".)0"v.c $'oss 

(min) (%) (ksf) (ksf) (ksf) (ksf) (ksf) (') 
0.0 0.00 -0.004 2.925 0.000 - - -0.001 1.000 0.000 -0.07 
2.5 0.06 0.266 2.931 -0.005 423.079 336.528 0.091 1.002 -0.002 5.18 
4.9 0.15 0.474 2.917 0.008 325.025 194.269 0.162 0.997 0.003 9.22 
7.4 0.26 0.630 2.902 0.024 244.004 120.313 0.215 0.992 0.008 12.25 
9.8 0.38 0.754 2.871 0.054 198.721 91.753 0.258 0.981 0.019 14.72 
12.3 0.51 0.859 2.824 0.102 169.066 68.338 0.294 0.965 0.035 16.92 
14.8 0.67 0.945 2.750 0.176 142.584 49.021 0.323 0.940 0.060 18.96 
17.2 0.81 1.008 2.704 0.221 124.352 36.602 0.345 0.924 0.076 20.45 
19.7 0.98 1.058 2.650 0.275 108.632 29.522 0.362 0.906 0.094 21.76 
22.2 1.15 1.107 2.602 0.324 96.783 24.750 0.378 0.889 0.111 23.04 
24.6 1.34 1.148 2.561 0.364 85.655 20.438 0.392 0.876 0.124 24.14 
27.1 1.53 1.185 2.536 0.390 77.675 19.443 0.405 0.867 0.133 25.05 
29.5 1.72 1.220 2.527 0.398 71.264 19.096 0.417 0.864 0.136 25.78 
32.0 1.90 1.256 2.526 0.400 66.290 19.086 0.429 0.863 0.137 26.43 
34.4 2.07 1.287 2.533 0.392 62.485 18.805 0.440 0.866 0.134 26.93 
36.9 2.24 1.320 2.543 0.382 59.053 17.726 0.451 0.869 0.131 27.42 
39.4 2.43 1.352 2.544 0.382 55.732 16.060 0.462 0.869 0.131 27.98 
41.8 2.63 1.382 2.550 0.376 52.724 15.115 0.472 0.871 0.129 28.46 
49.2 3.20 1.467 2.602 0.323 45.928 14.049 0.501 0.890 0.110 29.41 
56.6 3.78 1.544 2.655 0.270 40.913 12.282 0.528 0.908 0.092 30.18 
63.9 4.39 1.612 2.707 0.219 36.833 11.326 0.551 0.925 0.075 30.78 
71.3 4.97 1.679 2.772 0.154 33.838 10.363 0.574 0.947 0.053 31.20 
78.7 5.59 1.736 2.862 0.063 31.137 9.159 0.593 0.978 0.022 31.24 
86.1 6.16 1.787 2.938 -0.013 29.084 8.970 0.611 1.004 -0.004 31.32 
93.4 6.76 1.842 3.035 -0.109 27.279 8.468 0.630 1.037 -0.037 31.26 
100.8 7.34 1.888 3.121 -0.195 25.757 8.384 0.645 1.067 -0.067 31.17 
108.2 7.96 1.942 3.222 -0.297 24.445 7.660 0.664 1.102 -0.102 31.08 
115.6 8.56 1.981 3.320 -0.395 23.188 7.122 0.677 1.135 -0.135 30.83 
122.9 9.17 2.029 3.424 -0.499 22.154 6.304 0.693 1.170 -0.170 30.65 
130.3 9.78 2.058 3.511 -0.586 21.083 6.172 0.704 1.200 -0.200 30.38 
137.7 10.36 2.101 3.609 -0.683 20.325 6.592 0.718 1.234 -0.234 30.21 
145.1 10.96 2.136 3.700 -0.775 19.522 5.799 0.730 1.265 -0.265 29.99 
152.4 11.52 2.169 3.792 -0.867 18.857 5.199 0.741 1.296 -0.296 29.76 
159.8 12.14 2.197 3.879 -0.953 18.122 4.833 0.751 1.326 -0.326 29.53 
169.6 12.92 2.237 3.983 -1.057 17.336 4.638 0.765 1.361 -0.361 29.32 
184.4 14.13 2.287 4.139 -1.213 16.209 3.735 0.782 1.415 -0.415 28.93 
199.1 15.34 2.327 4.283 -1.358 15.192 3.112 0.796 1.464 -0.464 28.52 
213.9 16.55 2.362 4.414 -1.489 14.297 2.834 0.808 1.509 -0.509 28.15 
228.6 17.78 2.397 4.532 -1.606 13.495 2.099 0.819 1.549 -0.549 27.87 
243.3 19.06 2.415 4.628 -1.703 12.690 1.079 0.825 1.582 -0.582 27.55 
258.1 20.31 2.424 4.715 -1.790 11.951 0.092 0.829 1.612 -0.612 27.21 
272.8 21.53 2.417 4.762 -1.837 11.242 -1.065 0.826 1.628 -0.628 26.91 
287.6 22.76 2.398 4.784 -1.859 10.552 -2.401 0.820 1.635 -0.635 26.62 
302.3 23.97 2.359 4.772 -1.846 9.855 -4.116 0.806 1.631 -0.631 26.30 
317.0 25.21 2.296 4.715 -1.790 9.122 -5.853 0.785 1.612 -0.612 25.97 
331.8 26.46 2.213 4.620 -1.695 8.377 -6.212 0.756 1.579 -0.579 25.59 
346.5 27.71 2.142 4.553 -1.627 7.742 -5.170 0.732 1.556 -0.556 25.19 
361.3 28.94 2.085 4.497 -1.572 7.214 -4.603 0.713 1.537 -0.537 24.87 

Boring B-2319UD, Sample UD-4B, Depth 25.0 - 27.0 ft FUGRO CONSULTANTS, INC. 
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Report No. 0411-08-1686 
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Reviewed By:1.. 

Normalized Effective Vertical Stress, cr'icr'v.c 

STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-7B - Depth: 65.0 - 67.0 ft 
Boring B-2319UD 

B-2319_UD7b.xls. Plot 6/20/2008 

leA w "I~/c 8 
FUGRO CONSULTANTS, INC. 
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Report No. 0411-08-1686 
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STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-7B - Depth: 65.0 - 67.0 ft 
Boring B-2319UD 

B-2319_UD7b.xls, ShearModulusVsStrain 6/20/2008 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 
TestType:_S_D_S_S________ Sta. No.: 5G File Name: B-2319 UD7b 

Assign, cr'v,c = 7.20 ksf Ke,DSS ('rh,e I cr'v.e)= NA 
Project Number: ___ 04_1_1_-0_8_-_16_8_6 __ 

Task No.: NA 

Project Name: Exelon (Victoria) Induced OCR = NA Kub,DSS ('rhU.b I cr'v.e) = NA 

Test No.: NA Test Series for/on: NA Type Stage: _N_A_____ __N~__, _Ji.~ '_--..!'0 & __ tiA __ 
Assig Remarks' Specific Gravity' 2 660 ~Meas.;UAssumed 
~Tube UField Extruded 

Boring No.: B-2319UD 
U Liner U_R_~m~~~!:i. ____ Tamping 
U LPC Core _ Impact/Rammer 

l-JConstant Effort: Blows/Tamps per Layer = __ . __ . __ .. _ 

Rammer Wgt.(lbf)=. _____ . ___ No. Layers = _____ .... 
Compostite No.: Pluviated: -_ ..... _. __ .. _. -Sample No.:_. ~12.:-2.. ____ . Tamper Force (Ibf)= Drop (in.) = 

Dundercompaction: "-'U~(~/o) = ___ Dia. (in.) = -----Depth (ft): 65.0 - 67.0 
Ilspec. Selecti~~'byX-ray; 

Specimen No.: B Kneading 
nGeomarine Sa-;:;'ple- - Ref. Effort= % Compo = ± Opt.= 

Type ~Ko at: ~ Incremental 
Consolidation: I CRS 

Loading ~ Static X Strain 
Conditions:1 Rapid - Stress 

I 
; UAnisotropic at: Ulnclined Stress Path, Ke.DsS Wused Automated System n 900 Stress Path I Remarks: 

Creep 
t--

Post Cyclic 
~ Const, Vol./Ht ~ Without - Water ~Cyclic (Hz) 

Drained With - Bath Rate: I 0.1; 
r- Strain Ustress 

1; Other: 

Water Initial - Trimming Location Final, Wat Soil and Ring Masses Initial Final 
Content (WC); Top (Wo.1l Bottom (Wo.2) Sides (Wd (see below) Mass Moist Soil + Tare (g) 317.30 134.60 

I--------'--~-_+--'--'--"'-'---I---.....:........:.::;.;_t_---'--::.:.;....._t_-'-----'--.. -------.--.--.------------ ... ----
Container No. 2008 4200 4096 Mass Tare (g) 186.86 4.38 

I---·-----"-~:=.:"-'-'-.=c.f--------- -··-----f------,-----I----:-:-----:-:-:--:-::---':'-'..:c..::..:'-:-'-'-=.!.I-----'-:....::..:..:....::..:..--j---c..:..:...:--f 
Mass Moist Soil + Cont. (g) 158.35 62.69 68.66 Mass Moist Soil, Mt,o Mt,at (g) 130.44 130.22 

--------------I------f------f------I------.. -------~--------01-------4 
Mass Dry Soil + Container (g) 1 ___ .1_3_7_.3_5 __ 1 ______ 1 ___ 5_7_.0_9 __ 1 ___ 6_2_.1_4___ Excess Dry Soil (soil not included in fina.~ss abov_e) __ 

Mass Container (g) 30.38 30.29 30.62 Container No. 

WATER CONTENT (%) 19.63 20.90 20.69 Mass Dry Soil + Container (g) 
Avg. Initial WC, Wo.avg (%) 20.26 Final Wat: X Slice; Whole Spec. Mass Container (g) 

~~------~-~----~----~~--.l-~--~-~--.----------------- ------1 See attached data sheet( s) for additional water contents Mass Excess Dry Soil (g) 0.00 

Specimen Trimming: Estimated Initial Unit Weight I 
....JTrimming Ring for Fugro Apparatus ~ Large-ring ID # 
iXlTrimming Ring for NGI Apparatus I . Small-ring ID # 

Total, Yt.o (lb/W)= 125.38 Dry, Yd.o (lb/W)= 104.25 I 
Hs.t (mm): 18.63 As.t (cm2): 34.87 Specimen Lateral Confinement by: --.. ----6;.; (mm): ---. --66.63----- ----- v~.:(~~3):· -. ---64~--' I Wire Reinforced, Model: Thickness (mm) = 

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

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

) 

Height (H tr) Diameter (Do) Remarks: ------, o ,-------1------1-------1----·-----_·_---1 

2-M NA 
1 18.680 1-T NA 
2 18.630 

crlV,c 1---:-'·"'----------- .. ·-----1------------- ---.-----
cr1v,max 

-,1---,--- ----- ----------.. --.-----.--
3 18.640 3-B NA -----I-------r----------i ~ Regular Membrane with Ring Set No. __ 5_-t_I_D;.,.' R_i..;ng;.,.s..;,(m_m.;..)-t 

~ ___ 1_8.6_0_0 __ 1'_-T_. __ Nl\__ For Free Standing 

18.600 _2'_-M ____ . .1J!\ ___ I __ o_r_R_e_c_on-::s_ti.,t_u_te_d_S--,-pe_c_':_1 
Avg. 3'-B NA Atr (cm2): I NA 

I----~--r_--t-----~---.~~~~ 

18.625 Avg NA Vtr (cm\l NA 

r;l
Thic.kness (mm): Top: 0.65 , ___ -;._= __ ._67.:.~_8_ 

Single Bottom: 0.64 , ___ -+_C_o_rr_. f_o_r_m_e_m_'-I 
X Double Membr. Thick. = 0.32 = 66.630 

Area Ring with mem., Ao: (cm2)= 34.87 ; (in~)= 5.405 

Note: NA indicates not applicable. g, 1.16 Ibf 
r-,-----~----r-, 

528.0 
For G in the Sta. No. indicates Fugro or GEOTAC apparatus. No Plattens with Pins: 

Final Visual Description: Light Yellowish Brown Sandy Lean CLA=--:.Y-'-'-(Cc:..L=.<) ____________ _ 

OtherRemarks: __________________________________ _ 

Trim.! Recon. By: HC Setup By: HC 
Date: 3/25/2008 Date: 3/26/2008 

Prelim. Calc. By: HC Final Calc. By: LF 
Specimen Take Down: [Kjspec. removed right after shearing 

Dspec. unloaded to zero stress with access to water 
Remarks: 

B-2319_UD7b.xls, SetupTD 6/20/2008 

Take Down By: ___ H..:C __ 

Date: 3/28/2008 

Reviewed By: __ .:....Hc.:...P __ ..!.. ... ~" 

---_._-_.-

J(AW 1/; IrIIOi 
FUGRO CONSULTANTS, INC. 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary 

Project Number: 0411-08-1686 Test Station No.: 5G File Name: B-2319 UD7b 

Task Number: NA Specific Gravity: 2.660 0Measured; DAssumed 

Type Test: SDSS Specimen: [Xladisturbed"; D Reconstituted; D Remolded 

Calculations Corr for Salt (dissolved SOlids){~J No or, Yes, with concentration = ppm 

Consolidation Stress Summary and Loading Summary 

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

_ Nomi~!.yer!iGc:lI __ Stress-,~(~_~f)_ NA 7.2 NA ICyclic Rate (Hz): I 10.1 ; I 1 ; Other = -_._--- -------. 

AxialNerlical Force, pVr.'l (Ibf) NA NA NA During/End of Loading Static Cyclic --
Horizontal Force, Phr." (Ibf) NA 0 NA Change in Height, L\HL.n (mm) NA NA 

Nominal OCR NA NA NA Change in Vol., L\VLn (cm3) NA NA 
- _______________ I 

UON,days,hrs) NA 0.65 days NA Post Cy.Displ. Reset to Null Position: IYes; INo 

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

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

Top, W O,1 Botttom, Wo,2 Sides, W o,3 Avg., Wo,avg Selc!., Wo,s Back Cal. Initial Selected Water Content (%) 20.26 

19.63 20.90 20.26 20.26 20.89 Initial, Md,o 108.46 
-------1-------------

89.8 92.9 91.4 91.4 

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

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

HeighWolume Change Summary 

Variation in 

Height & Volume 

During Initial 

Consol. to 

During 

Rebound 

Specimen 

Unloaded 

______ ...I?~ri_n_~~~~_o~'_ ____ ._ ._.<?:~v"_c.'?.r.~:~a~~ ___ .t? _ ?,~vJe = _~fte':.~est ~?_ 
Stress Units (ksf) 7.200 NA NA 

Sign Convention: (+) L\V out & L\H down; (-) L\V in & L\H up 

Total Equip. Comp., 2:L\dafe (mm) 0.000 
~-~~~I-----

Corr. Total Def. L\He,n (mm) 0,770 

L\Vn using Ao - spec. (cm3) 2.69 

L\Vn using Ae,n- app. (cm3) 2.68 
----- -----

L\Vn using burette meas.(c~3) 0.50 
-------~--

92.9 Final, Md,at 107.90 

130,22 Selected, Md 108.16 

130.22 Initial Back Cal. Specific Gravity (TS): 

Selected So (%) 
---- 1---------1 

Selected Wo (%) 

Specific Gravity, G.,be 

Calculation of L\Vo by Different Procedures 

By Selected Volumes By Change in Mass 

L\Ve (cm3) 2,69 - Mt,o - (Mta!.e + L\VL + L\VuL) 

By Cal. Height & App. Area eNe (cm3) 0.22 

L\Ve (cm3) 2.68 By Saturation = 100% and 

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

Back Cal. Water Content During Consol. -

Based on the Consolidation Conclusions Given Below 

Selected L\Vn (cm3) 2.69 NA NA = L\VuL I Assumed Saturation (%) 100.00 
--_._--------------

After Test WC Corr. forl'.V during Shear& Unloading, Wa~, (%J NA Back Cal. WC before Loading, We,be (%) 19.86 ------_._-
Lateral Confinement Area Cal. Approach (LCA); Method 1, 2, 3 or 4: DJ Back Cal.WC at Max. Stress, Wemax,be (%) NA 

Consolidation L\Ve (cm3) = 2.69 L\He (mm) = 0.770 8a,e (%) = 4.13 
------ -------

& Preshear Ve (cm3) = 62.26 He (mm) = 17.855 8v,e (%) = 4.14 

Conclusions Ae (cm2
) = 34.87 L\Ye (mm) = NA Ye (%) = NA 

Summary of Specimen Physical Properties: 

Specific Gravity: Water Total Dry 

G.= 2.660 Measured Height Volume Area Content Unit Weight Unit Weight 

Condition: (mm) (cm3) (cm2) (%) (pct) (pcf) 

Initial (as trimmed) 18.625 64.95 34.87 20.6 125.4 104.0 

After to cr'v,e 17.855 62.26 34.87 19.9 130.0 108.5 
.. _------- ----- ----.-- --- ----- - -------- ---- --.-- - -- ------ ----- _._- .------ -------- - ------

Consol.: to cr've.max NA NA NA NA NA NA 

LCA-Method: 1- Initial measured value remains constant. 4 - Based on change in height & volume. 
& Note(s) 2 - Initial measured value corrected for applied stress. NA - Not Applicable 

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

Remarks: t95 for max stress = 3.1 min 

Boring B-2319UD, Sample UD-7B, Depth 65.0 - 67.0 ft 

L\Ve,max (cm3) = NA 

8ae,max (%)= NA 

Preshear: Yua (%)= NA 

Saturation Void Ratio, 

(%) e 

92.2 0.597 
100.0 0.531 

--_. __ ._---- -- - -------_ .. __ .. _-
NA NA 

Calculated By: __ -=Lc....F ___ 

Reviewed By: ___ --''''c.:.'':...-_ 

FUGRO CONSULTANTS, INC. 
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Project Number: __ ...:0....;4.,:...1.,:...1-....;0...:8::--1....;6....;8..:'..6-:--_ 
Project Name: __ E_x_e_lo_n....;("...V_ic_to_r_ia..<.) __ 

Test Type: -'S-=D...;:S'-'S'--_:-:-:-____ _=_ Test Sta. No.: 5G File Name: B-2319 UD7b 
Task No.: NA Test No.: NA Test Series for: NA 

Field Extruded Remolded Tamping Constant Effort: Blows/Tamps per Layer = -----
Boring No.: B-2319UD ImpacURammer Rammer Wgt.(lbf)= ---------.-- ------------

Sample No.: UD-7 Compostite No.: Pluviated: Tamper Force (Ibf)= 
--.~------

Depth (ft): 65.0 - 67.0 
-----------

Spec. Selection by X-ray; 

Type 
Consolidation: 

Loading X Static 
Conditions: 

Specific Gravity: 
G,= 2.660 Me"ured 

Condition: 
Initial 

After to cr'v.e 

Height 
(mm) 
18.63 
17.86 

---- --.+----------
Specimen No.: B Kneading Undercompaction: Un; (%) = 

Geomarine Sample Ref. Effort= % Compo = 

Anisotropic at: Inclined Stress Path, K: oss 
90" Stress Path ' 

X Without - Water 
With - Bath 

Summary of Specimen Physical Properties 
Water Unit Weight 

Volume Area Content Total Dry Saturation 
(cm3

) (cm2
) (%) (pcf) (pcf) (%) 

64.95 34.87 20.60 125.4 104.0 92.2 
62.26 34.87 19.86 130.0 108.5 100.0 

No. Layers = -----
Drop (in.) = 
Dia. (in.) = 

± Opt.= 

Stress 

LL 
PL -200 Void Ratio, 
PI % e 
39 54.7 0.597 
17 NA 0.531 

-------- ---.. ~- --_._------------------ ------ -----_ ... _-- ------- ------ ---------- --_.---- --------. 
Consol.: to cr've,max NA NA NA NA NA NA NA 22 NA NA 

Consolidation Stress Summary and Loading Summary 
Item Unit Max. Stress Pre-Shear Post Cyclic X IStatic Strain Rate = 4.5 %/hr. 

Vert. Consol. Stress, cr'v.,: (ksf) NA 7.204 NA ICyclic Rate (Hz): 1 10.1 ; 1 11 ; Other = 
Induced OCR: - NA NA NA During/End of Loading Static Cyclic 

Axial Strain during Consol., E",: % NA 4.13 NA Change in Height, ~HL.n (mm): NA NA 
Horiz. Censol. Stress, 'h,,: (ksf) NA NA NA ___ ~~ange in V?I,-~~,~-{~m\ NA NA ----- ----

___ ~nsol. Stress Ratio, 'h" I cr'v,,: - NA NA NA Post Cy.Displ. Reset to Null Pos.: IYes; INo ---- ---
Shear Strain during Consol., Eh.,: % NA NA NA Number of Loading Cycles, N = NA 

___ L!.r:d~:_~'!1_bie_nt S_he~~_Stress.'_~u.: __ ~f2..._ NA NA NA ±'h = NA (ksf) ±:y= NA % ----------------- .. _-------
Undr. Ambient Shear Strain, E,,: % NA NA NA at end of cyclic loading, cr'vcy.r = NA (ksf) 

1.16 No Value: 7.204 (ksf) -----Data Normalization: X Yes 
~-~-~-~-.-~;-~~r_----~-~-r_-_r-.~ 

1--r-___ ......:;;.&..~......:.;......L..-'-..;.;..JI.._......:~~......:.;.... ..... """:""'_~L.;...;..;.:.....J..~~Using Effective Vertical Stress: 
Wire Reinforced Membrane, Model: X Pre-Shear Conditions Post-Cyclic Conditions 

X Regular Membrane with Rings Maximum Stress during Consol. 
Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. For G in the Test Sta. No. indicates Fugro or GEOTAC apparatus. 

NA - Net Applicable 
Final Visual Description and Remarks: Light Yellowish Brown Sandy lean CLAY (Cl) 

Loading Summary 

'h y cr'v 'h/cr'v ~cr'vlcr'v.c cjcr'v.c 
(ksf) (%) (ksf) - - -

at Peak Shear Stress 4.456 15.74 4.408 1.011 0.388 0.618 
at Maximum Strain 3.797 29.63 3.638 1.044 0.495 -

Boring B-2319UD, Sample UD-7B, Depth 65.0 - 67.0 ft FUGRO CONSULTANTS, INC. 



Volume 3 Rev. 1 - 9/2/2008 Page 1438 of 2225 DCN# EXE812

Boring No . B-2319UD .. Sample No . UD-7B .. 
Elapsed Shear Shear Effective Calulated Pore Secant Tangent Norm. Shear Norm. Vert. Norm. Deer. Stress Ratio 

Time Strain Stress Vertical Stress Press. Change Shear Modulus Modulus Stress Stress in V. Stress Angle 
y th 0" v 6U = 60"v Gs GT trlO"v., cs'.jcr\,c 6O".)0"v., $'oss 

(min) (%) (ksf) (ksf) (ksf) (ksf) (ksf) (') 
0.0 0.00 0.000 7.204 0.000 - - 0.000 1.000 0.000 0.00 
2.6 0.02 0.209 7.165 0.039 906.514 664.790 0.029 0.995 0.005 1.67 
5.3 0.07 0.402 7.134 0.070 585.548 319.702 0.056 0.990 0.010 3.23 
7.9 0.14 0.562 7.064 0.140 394.076 239.537 0.078 0.981 0.019 4.55 
10.5 0.20 0.718 7.005 0.200 355.480 245.323 0.100 0.972 0.028 5.85 
13.2 0.27 0.868 6.940 0.264 324.205 207.304 0.120 0.963 0.037 7.13 
15.8 0.34 1.008 6.864 0.341 294.009 180.390 0.140 0.953 0.047 8.36 
18.4 0.42 1.141 6.788 0.416 272.167 164.818 0.158 0.942 0.058 9.54 
21.1 0.50 1.268 6.730 0.475 253.153 151.708 0.176 0.934 0.066 10.67 
23.7 0.59 1.406 6.666 0.538 236.696 155.865 0.195 0.925 0.075 11.91 
26.3 0.69 1.563 6.601 0.604 226.591 164.057 0.217 0.916 0.084 13 .. 32 
29.0 0.79 1.729 6.515 0.689 218.597 166.264 0.240 0.904 0.096 14.86 
31.6 0.88 1.884 6.456 0.748 213.371 155.198 0.261 0.896 0.104 16.26 
34.3 0.99 2.029 6.374 0.830 205.952 135.825 0.282 0.885 0.115 17.66 
36.9 1.10 2.179 6.288 0.916 197.928 121.252 0.302 0.873 0.127 19.11 
39.5 1.23 2.322 6.193 1.011 189.153 104.162 0.322 0.860 0.140 20.55 
42.2 1.36 2.445 6.095 1.109 180.233 95.847 0.339 0.846 0.154 21.86 
44.8 1.49 2.573 5.998 1.207 172.750 96.670 0.357 0.832 0.168 23.22 
52.7 1.95 3.024 5.687 1.518 154.745 78.927 0.420 0.789 0.211 28.00 
60.6 2.51 3.363 5.367 1.837 133.923 48.570 0.467 0.745 0.255 32.07 
68.5 3.08 3.569 5.135 2.069 115.957 30.453 0.495 0.713 0.287 34.79 
76.4 3.66 3.712 4.960 2.244 101.418 21.471 0.515 0.689 0.311 36.81 
84.2 4.25 3.820 4.820 2.384 89.854 16.567 0.530 0.669 0.331 38.40 
92.1 4.86 3.910 4.711 2.493 80.494 12.830 0.543 0.654 0.346 39.69 

100.0 5.49 3.979 4.648 2.557 72.494 10.205 0.552 0.645 0.355 40.57 
107.9 6.12 4.039 4.588 2.616 66.016 8.813 0.561 0.637 0.363 41.35 
115.8 6.75 4.090 4.542 2.663 60.585 7.662 0.568 0.630 0.370 42.00 
123.7 7.36 4.134 4.511 2.693 56.157 6.642 0.574 0.626 0.374 42.50 
131.6 8.00 4.172 4.487 2.717 52.176 6.178 0.579 0.623 0.377 42.92 
139.5 8.62 4.212 4.473 2.731 48.852 5.961 0.585 0.621 0.379 43.28 
147.4 9.26 4.248 4.466 2.739 45.857 5.371 0.590 0.620 0.380 43.57 
155.2 9.89 4.280 4.456 2.749 43.284 4.772 0.594 0.618 0.382 43.85 
163.1 10.52 4.308 4.439 2.765 40.937 3.750 0.598 0.616 0.384 44.14 
171.0 11.13 4.327 4.442 2.762 38.878 5.076 0.601 0.617 0.383 44.25 
181.5 11.95 4.385 4.454 2.750 36.682 4.752 0.609 0.618 0.382 44.55 
197.3 13.23 4.416 4.443 2.762 33.384 2.246 0.613 0.617 0.383 44.83 
213.1 14.49 4.442 4.432 2.772 30.662 1.566 0.617 0.615 0.385 45.06 
228.8 15.74 4.456 4.408 2.797 28.312 0.014 0.618 0:612 0.388 45.31 
244.6 16.99 4.442 4.371 2.834 26.149 -1.442 0.617 0.607 0.393 45.47 
260.4 18.26 4.419 4.326 2.879 24.208 -1.937 0.613 0.600 0.400 45.61 
276.2 19.54 4.393 4.275 2.929 22.477 -2.854 0.610 0.593 0.407 45.78 
291.9 20.86 4.345 4.208 2.996 20.830 -3.734 0.603 0.584 0.416 45.91 
307.7 22.17 4.294 4.142 3.063 19.370 -4.652 0.596 0.575 0.425 46.04 
323.5 23.46 4.224 4.066 3.138 18.002 -5.657 0.586 0.564 0.436 46.09 
339.3 24.76 4.148 3.985 3.220 16.752 -6.619 0.576 0.553 0.447 46.15 
355.0 26.09 4.050 3.897 3.307 15.525 -7.724 0.562 0.541 0.459 46.10 
370.8 27.39 3.945 3.803 3.402 14.401 -7.274 0.548 0.528 0.472 46.05 
386.6 28.72 3.859 3.695 3.509 13.437 -6.644 0.536 0.513 0.487 46.24 
397.1 29.63 3.797 3.638 3.567 12.816 -6.782 0.527 0.505 0.495 46.23 

Boring B-2319UD, Sample UD-7B, Depth 65.0 - 67.0 ft FUGRO CONSULTANTS, INC. 
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Report No. 0411-08-1686 
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I cr'v,c = O.755(ksf) 1 

I.JP 
--l---+----+----GlAi!IIJl .al:>, 

___ 1 _____________ ~~~-l4~.~--I~-~.i =e:_~_::t~--I~I""I----t-_ 1 ___ 1--____ 
1 __ - 1"-._11-.... _..._--,' -t'---+-l\C- --1-------

O.O~--~--~-~-~-~-~-~--~~~~-~-~--~--~--~--~-~-~ 
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 

Normalized Effective Vertical Stress, cr'y1cr'v,c 

STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-1 B - Depth: 3.5 - 5.2 ft 
Boring B-2321 UD 

I'AW 7/''-/08 
Reviewed By: At B-2321_UD1 b.xls, Plot 6/20/2008 FUGRO CONSULTANTS, INC. 
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Report No. 0411-08-1686 
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STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-1 B - Depth: 3.5 - 5.2 ft 
Boring B-2321 UD 

!~ 

10 100 

Reviewed By:~ B-2321_UD1b.xls, ShearModulusVsStrain 6/20/2008 
I'Aw 1/'''/01 

FUGRO CONSULTANTS, INC. 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 
Project N um ber: __ -,-04_1_1-:-0-:-8:--_16_8_6 __ TestType: _S_D_S_S _______ _ Sta. No.: 11 G File Name: B-2321 UD1 b 

Task No.: NA Assign, crov,e = 0.72 ksf Ke,DSS (th,e I cr'v,e)= NA ---------
Project Name: Exelon (Victoria) 

----~-~--
Induced OCR = NA Kub,DSS (thu,b I cr'v,e) = NA -----

Test No.: NA Test Series for/on: ..:...N_A ____ _ 

Assig Remarks' 

Type Stage: _N_A_____ NA 
Specific Gravity' 

NA & NA 

DAssumed 2710 
NA 

@Meas.; 

~Tube UField Extruded ULiner UHemolded Tamping Uconstant Effort: BlowslTamps per layer = ____ 00 

Boring No.: ~2321 ~ U lPC Core _ Impact/Rammer Rammer Wgt.(lbf}= _____ No. layers = ____ I 

Sample No.: _ ___ ~Q~_1_ .. Compostite No.: ____ .. _ Pluviated: Tamper Force (lbf)= Drop (in.) = _ .. __ _ 
Depth (ft): 3.5 - 5.2 Specimen No.: B - Kneading wundercompaction: .. -t.J:(%} = ___ Dia. (in.) = 

Ilspec. Select;;;:;-bY~ nGeOmarines~~Pi~"'" - Ref. Effort= % Compo = ± Opt.= ----

Type l!JKo at: I )(_ Incremental I; UAnisotropic at: Hlnclined Stress Path, Ke,DSS UUsed Automated System 
Consolidation: I CRS . 900 Stress Path Remarks: 

loading ~ Static ~ Strain _ Creep ~ Const, Vol.IHt ~ Without - Water ~Cyclic (Hz) H Strain Ustress 
ConditiDns: I Rapid Stress Post Cyclic Drained With - Bath Rate: I 0.1; 1; Other: 

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

310.10 131.83 Content (WC); Top (Wo,,) Bottom (WO,2) Sides(Wd (see below) Mass Moist Soil + Tare (g) 
~----~-~--+-~~~-r--~~-r--~~~~--~t------------=~------------

Container No. 592 957 4201 4096 Mass Tare (g) 186.86 4.04 
.------~-.-----.------ -------- ------------ --------

Mass Moist Soil + Cont. (g) 88.23 157.62 70.01 86.09 Mass Moist Soil, Mt,o Mt,at (g) 123.24 127.79 
----------
.. _J.'lass Dry_~oil + ~ontainerJm. 80.21 138.59 63.30 75.72 

.. ----- 1 _____ I __ ..=E::..:x:c .. e:..:s:..::s..=D:..:..ry'--=-So.il (soil not included in final mass above) 
Mass Container (g) 31.71 32.13 30.35 30.62 Container No. 

WATER CONTENT (%) 16.54 17.88 20.36 22.99 Mass Dry Soil + Container (g) 
Avg. Initial WC, Wo,avg (%) 18.26 Final W at: X Slice; Whole Spec. Mass Container (g) 

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

Specimen Trimming: Estimated Initial Unit Weight I 
....JTrimming Ring for Fugro Apparatus ~ large-ring ID # 
XlTrimming Ring for NGI Apparatus I Small-ring ID # 

Total, Yt.o (lb/W)= 119.10 Dry, Yd,o (Ib/ft~)= 100.71 I 
Hs.t (mm): 18.53 As,t (cm2): 34.87 Specimen Lateral Confinement by: 

---D~~"~)~ -........ 66:63-.. -----~~~ ---6-4.60---- I Wire Reinforced, Model: Thickness (mm) = 
Remarks: Stress Dia. by PiTape (mm) Area, Ae,n 

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

) 

Height (Ht,) Diameter (Do) Remarks: ______ 1 o 

18.530 2-M NA 
1 18.540 1-T NA 1-----1----------1 
2 

cr1
V,c 

cr'v,max 

NA -----.. --------------+-----------1 18.520 3 3-B ~ Regular Membrane with Ring Set No. __ 1_1_+_ID"';';...R_in..;g;...s..;,(m_m,;.,) -I 
Thickness (mm): Top: 0.62 , ___ -1_= ___ 6_7_.2_4 __ _ 

ISingle Bottom: 0.59 , ___ --+_C_o_rr_. f_o_r_m_e_m_'-t 
XlDouble Membr. Thick. = 0.30 = 66.630 

Area Ring with mem., Ao: (cm2)= 34.87 ; (in")= 5.405 

Note: NA indicates not applicable. 525.4 g, 1.16 Ibf 

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

Final Visual Description: Dark Gray Sandy lean CLAY (Cl) 

Other Remarks: ------------------------------
Trim.! Recon. By: HC Setu p By: _---:.H,;",;C'--_ 

Date: 3/24/2008 Date: 3/24/2008 
Prelim. Calc. By: HC Final Calc. By: IF 

Specimen Take Down: 0spec. removed right after shearing 

DSpec. unloaded to zero stress with access to water 

Remarks: 

B-2321_UD1 b.xls, SetupTD 6/20/2008 

Take Down By: __ ..:...H..=C __ 

Date: 3/26/2008 

Reviewed By: __ ..:...H..:...P_..!..:ut!.... 

FUGRO CONSULTANTS, INC. 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary 

Project Number: 0411-08-1686 Test Station No.: 11G FileName: B-2321 UD1b 

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

Type Test: SDSS Specimen: [X]adisturbed"; DReconstituted; DRemolded 
Calculations Corr for Salt (dissolved solids)' 0No or Yes with concentration = ppm , , 

Consolidation Stress Summary and Loading Summary 

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

____ !,!~mJrlClI_ ~er!ic;CI!~l!"Elss,.(J"~dksf) NA 0.72 NA ICyclic Rate (Hz): I 10.1 ; 1 1 ; Other = --_.- .... ------~--------- --------- ----

____ ~.!<iaINertl(;al!'o.r~e,.F'''','!jlbf) NA NA NA During/End of Loading Static Cyclic ---.--------------. 
Horizontal Force, Phr.n (Ibf) NA 0 NA Change in Height, ilHL,n (mm) NA NA 

Nominal OCR NA NA NA Chan~_~ in Vol~VL.n (cm3
) NA NA 

te,(ON,days,hrs) NA 0.98 days NA Post Cy.Displ. Reset to Null Position: nVe-s-;---rNo ---

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

Trimmed Specimen (TS) - Inital Water Contents over Saturation (%): Calculated Mass of Dry Soil (g) 
Top, W O,1 Botttom, Wo•2 Sides, Wo,3 Avg., Wo,avg Selc!., Wo•s Back Cal. Initial Selected Water Content (%) 18.26 

1---- ----------
Wo __ 16.5~ ____ 1~~8 _____ ~_.3_6 ___ !~_.2_6_ 18.26 ~_8._61 __ _ Initial, Md,o 104.21 

--------~ 

So 68.7 72.2 78.1 73.1 73.1 

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

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

HeighWolume Change Summary 

Variation in 

Height & Volume 

During Initial 

Consol. to 

During 

Rebound 

Specimen 

Unloaded 

74.0 Final, Md,at 103.90 
127.79 Selected, Md 104.06 
127.79 Initial Back Cal. Specific Gravity (TS): 

Selected So (%) 

Selected Wo (%) 

Specific Gravity, G"be 
Calculation of ilVc by Different Procedures 

1 ____ D_u r~rl..~ C?~~~.:. _____________ c:.'~,~o~ cr've.max= ~£:: ____ ~fter T~s.!. To _ By Selected Volumes By Change in Mass 

ilVe(cm3
) 0.17 -Mt,o-(Mtat,e+ilVL+ilVuL) Stress Units (ksf) 0.720 NA NA 

Sign Convention: (+) ilV out & ilH down; (-) ilV in & ilH up By Cal. Height & App. Area ilVe (cm3
) -4.55 

___ De~tag~!:.~ead 'c_L1~ar,n_ (~m) 0_: 050 ___ . _ _ _ _ _ __ ______________________ _ ilVe (cm3
) 0.17 By Saturation = 100% and 

____ I~~~~~~::.mE._:~0~a~~.':l2) ___ ~~<!..D ____ ___ _ By Cal. Ht. & Init. Spec. Area Spec. Unloaded to 0 Stress 

Corr. Total Def. ilHe,n (mm) 0.050 

ilVn using Ao - spec. (cm3
) 0.17 

ilVn using Ae,n- app. (cm3
) 0.17 Back Cal. Water Content During Consol. -

il Vn using burette meas.(cm 3
) -2.80 Based on the Consolidation Conclusions Given Below 

Selected ilVn (cm3
) 0.17 NA NA = ilVuL I Assumed Saturation (%) 100.00 

After Test WC Corr. for t,V during Shear & Unloading, W.t" (%J NA Back Cal. WC before Loading, We,be (%) 24.90 

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

Consolidation ilVe (cm3
) = 0.18 ilHe (mm) = 0.050 Ea,e (%) = 0.27 ------ --------

& Preshear Ve (cm3
) = 64.42 He (mm) = 18.475 EV,e (%) = 0.28 ----- ---------

Conclusions Ae (cm2
) = 34.87 ilYe (mm) = NA Ye (%) = NA 

Summary of Specimen Physical Properties: 

Specific Gravity: Water Total Dry 
G,= 2.71 0 Measured Height Volume Area Content Unit Weight Unit Weight 

Condition: (mm) (cm3
) (cm2

) (%) (pcf) (pcf) 
Initial (as trimmed) 18.525 64.60 34.87 18.4 119.1 100.6 

After to cr'v,e 18.475 64.42 34.87 24.9 125.9 100.8 
---- --"------_ .. _- -_.---------- ---------- ------.----

Consol.: to cr've,rnax NA NA NA NA NA NA 

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

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

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

Remarks: t95 for max stress = 1.5 min 

Boring B-2321 UD, Sample UD-1 B, Depth 3.5 - 5.2 ft 

ilVe,rnax (cm3
) = NA 

Eae,rnax (%)= NA -------
Preshear: Yua (%)= NA 

Saturation Void Ratio, 

(%) e 
73.5 0.682 
100.0 0.678 -----_._-- -

NA NA 

Calculated By: ___ L..:..F __ 

Reviewed By: __ .:...;H..:..p---,14..:..f:.... 

FUGRO CONSULTANTS, INC, 
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Project Number: __ ...:0...:4...:.1..;,.1-...:0..=8_-1;..:6;..:8..=6 __ 
Project N a me: _--.e:E:;;.x...:e-,lo...:.n;"";(>..,;.V..;,.ic:..;.to.:..,.r-=ia..!..) __ 

Test Type: ...:S..=D;..:S;..:S=--_______ Test Sta. No.: 11G FileName: B-2321 UD1b 
Task No.: NA Test No.: NA Test Series for: NA 

Field Extruded Remolded Tamping Constant Effort: BlowsfTamps per Layer = 
Boring No.: B-2321UD Impact/Rammer Rammer Wgt.(lbf)= --------- -~--- _ .. - -- ---_.-

Sample No.: UD-1 Compostite No.: Pluviated: Tamper Force (Ibf)= --_._-_ ... _-_._---_ .. 
Depth (ft): 3.5 - 5.2 

---------- --_._-
Spec. Selection by X-ray; 

Type 
Consolidation: 

Loading X Static 
Conditions: 

Specific Gravity: 
G = s 2.710 Measured 

Condition: 
Initial 

After to cr'v,c 

Height 
(mm) 
18.53 
18.48 

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

Specimen No.: B Kneading Undercompaction: Uni (%) = 
-------

Geomarine Sample Ref. Effort= % Compo = 

Anisotropic at: Inclined Stress Path, Kc DSS 

90U Stress Path ' 

X Without - Water 
With - Bath 

Summary of Specimen Physical Properties 
Water Unit Weight 

Volume Area Content Total Dry Saturation 
(cm3

) (cm2
) (%) (pcf) (pcf) (%) 

64.60 34.87 18.44 119.1 100.6 73.5 
64.42 34.87 24,90 125.9 100.8 100.0 

----
No. Layers = ._---

Drop (in.) = -----
Dia. (in.) = -----

±Op!.= 

Stress 

LL 
PL -200 Void Ratio, 
PI % e 
42 70.1 0.682 
13 NA 0.678 - -- ---- -- "-- - ------ ---- ._-

---~.--- --- . - .. _---_ ... _---------- ----_. - .. _------ - -_ .. _------. -.---- - "---- ------ .--.~.------ --------
Consol.: to cr'vc,max NA NA NA NA NA NA NA 29 NA NA 

Consolidation Stress Summary and Loading Summary 
Item Unit Max. Stress Pre-Shear Post Cyclic X jStatic Strain Rate - 5.0 %/hr. 

Vert. Consol. Stress, cr'v.,: -~ NA 0.755 NA ICyclic Rate (Hz): I 10.1 ; I 11 ; Other = 
Induced OCR: - NA NA NA During/End of Loading Static Cyclic 

Axial Strain during Consol., Ea.,: % NA 0.27 NA Change in Height, L'>HL,n (mm): NA NA 
Horiz. Consol. Stress, "th.,: (ksf) NA NA NA ___ ~han.iLe_~n V~:'_~YL,n.i.?m\ NA NA 

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

__ Con sol. Stress Ratio, "th., I cr'v.,: - NA NA NA Post Cy.Displ. Reset to Null POS.: IYes; INo -_. -------_. 
Shear Strain during Consol., Eh.,: % NA NA NA Number of Loading Cycles, N = NA 

Undr. Ambie~She~~tre~ "th ... : _(~~L NA NA NA ±'h = NA (ksf) "3:'(= NA % 
Undr. Ambient Shear Strain, Eua: % NA NA NA at end of cyclic loading, cr'v,y.r = NA (ksf) 

1.16 No Value: __ 0_._75_5 __ (ksf) Data Normalization: X Yes 
~~~-~~~~~~~-.--~~--~~--r_c_-~~~ 

Using Effective Vertical Stress: 
~~--------~~~~~~----~~----~~~~~~~ X Pre-Shear Conditions Wire Reinforced Membrane, Model: Post-Cyclic Conditions 

X Regular Membrane with Rings Maximum Stress during Consol. 
Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. For G in the Test Sta. No. indicates Fugro or GEOTAC apparatus. 

NA - Not Applicable 
Final Visual Description and Remarks: Dark Gray Sandy Lean CLAY (CL) --------. 

Loading Summary 
'th y cr'v 'th/cr'v C1cr'/cr'v.c cjcr'v,c 

(ksf) (%) (ksf) - - -
at Peak Shear Stress 0.332 29.63 0.437 0.761 0.421 0.440 

at Maximum Strain 0.332 29.63 0.437 0.761 0.421 -

Boring B-2321 UD, Sample UD-1 B, Depth 3.5 - 5.2 ft FUGRO CONSULTANTS, INC. 
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Boring No . B-2321 UD .. Sample No . UD-1 B .. 
Elapsed Shear Shear Effective Calulated Pore Secant Tangent Norm. Shear Norm. Vert. Norm. Deer. Stress Ratio 

Time Strain Stress Vertical Stress Press. Change Shear Modulus Modulus Stress Stress in V. Stress Angle 
y 'h a' v 6U = 6a'v G. GT 'rla'v.c a'.ja'v.c 6.cr l.ja'v.c $'DSS 

(min) (%) (ksf) (ksf) (ksf) (ksf) (ksf) ( ') 
0.0 0.00 -0.004 0.755 0.000 - - -0.005 1.000 0.000 -0.29 
2.5 0.08 0.058 0.732 0.023 76.202 54.787 0.077 0.969 0.031 4.51 
5.0 0.25 0.114 0.709 0.046 47.329 26.924 0.150 0.939 0.061 9.09 
7.5 0.45 0.156 0.688 0.067 35.128 31.310 0.206 0.911 0.089 12.76 
9.9 0.52 0.184 0.645 0.110 36.028 24.585 0.244 0.854 0.146 15.93 

12.4 0.75 0.200 0.610 0.145 27.136 5.493 0.265 0.808 0.192 18.16 
14.9 0.96 0.208 0.572 0.183 22.132 3.029 0.276 0.757 0.243 20.03 
17.4 1.11 0.212 0.533 0.222 19.335 1.027 0.280 0.706 0.294 21.66 
19.8 1.47 0.211 0.508 0.247 14.673 -1.446 0.280 0.673 0.327 22.59 
22.3 1.48 0.211 0.486 0.269 14.461 -1.321 0.279 0.643 0.357 23.48 
24.8 1.88 0.212 0.442 0.313 11.453 -1.432 0.280 0.586 0.414 25.58 
27.3 1.96 0.209 0.450 0.305 10.865 -1.612 0.277 0.596 0.404 24.96 
29.7 2.22 0.209 0.433 0.322 9.561 0.083 0.277 0.574 0.426 25.74 
32.2 2.46 0.210 0.420 0.335 8.690 -0.075 0.278 0.556 0.444 26.54 
34.7 2.73 0.208 0.411 0.344 7.785 -0.457 0.276 0.544 0.456 26.91 
37.2 2.94 0.207 0.403 0.352 7.177 -1.122 0.275 0.533 0.467 27.26 
39.7 3.07 0.205 0.399 0.356 6.794 -0.816 0.272 0.528 0.472 27.22 
47.1 3.58 0.206 0.371 0.384 5.861 0.051 0.273 0.492 0.508 29.01 
54.5 4.34 0.205 0.354 0.401 4.821 -0.060 0.272 0.469 0.531 30.14 
62.0 4.96 0.205 0.340 0.415 4.208 0.166 0.272 0.450 0.550 31.11 
69.4 5.67 0.208 0.331 0.424 3.734 0.403 0.275 0.438 0.562 32.14 
76.8 6.09 0.210 0.312 0.443 3.505 0.413 0.278 0.413 0.587 33.91 
84.2 6.69 0.212 0.327 0.428 3.227 0.378 0.281 0.433 0.567 32.94 
91.7 7.54 0.215 0.321 0.434 2.901 0.563 0.285 0.425 0.575 33.81 
99.1 8.01 0.219 0.319 0.436 2.775 0.748 0.290 0.423 0.577 34.39 

106.6 8.57 0.223 0.312 0.443 2.642 0.595 0.295 0.413 0.587 35.54 
114.0 9.35 0.226 0.304 0.451 2.461 0.778 0.300 0.403 0.597 36.64 
121.4 9.74 0.231 0.325 0.430 2.407 0.917 0.305 0.431 0.569 35.33 
128.8 10.58 0.237 0.321 0.434 2.275 0.704 0.314 0.425 0.575 36.41 
136.3 11.27 0.241 0.329 0.426 2.175 0.992 0.320 0.436 0.564 36.24 
143.7 11.68 0.247 0.329 0.426 2.146 1.080 0.327 0.436 0.564 36.83 
151.1 12.28 0.252 0.329 0.426 2.082 0.684 0.333 0.436 0.564 37.39 
158.6 13.15 0.256 0.329 0.426 1.979 0.728 0.340 0.436 0.564 37.95 
168.5 13.94 0.264 0.343 0.412 1.919 0.830 0.349 0.454 0.546 37.58 
183.3 15.12 0.272 0.354 0.401 1.827 0.747 0.361 0.468 0.532 37.62 
198.2 16.56 0.283 0.366 0.389 1.734 0.661 0.375 0.485 0.515 37.73 
213.0 17.66 0.290 0.368 0.387 1.661 0.610 0.384 0.488 0.512 38.17 
227.9 18.81 0.297 0.381 0.374 1.599 0.516 0.393 0.504 0.496 37.97 
242.7 20.21 0.302 0.393 0.362 1.515 0.499 0.400 0.520 0.480 37.59 
257.6 21.42 0.310 0.396 0.359 1.464 0.523 0.410 0.525 0.475 38.04 
272.4 22.77 0.316 0.408 0.347 1.403 0.394 0.418 0.541 0.459 37.69 
287.3 23.76 0.319 0.412 0.343 1.359 0.353 0.423 0.546 0.454 37.76 
302.2 25.10 0.324 0.421 0.334 1.305 0.182 0.429 0.558 0.442 37.55 
317.0 26.34 0.324 0.420 0.335 1.245 0.161 0.429 0.556 0.444 37.65 
331.9 27.62 0.328 0.424 0.331 1.201 0.284 0.434 0.562 0.438 37.70 
346.7 28.88 0.331 0.435 0.320 1.160 0.213 0.439 0.577 0.423 37.27 
356.6 29.63 0.332 0.437 0.318 1.135 0.162 0.440 0.579 0.421 37.26 

Boring B-2321 UD, Sample UD-1 B, Depth 3.5 - 5.2 ft FUGRO CONSULTANTS, INC. 
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Normalized Effective Vertical Stress, a'vla'v,c 

STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-3B - Depth: 10.0 - 11.7 ft 
Boring B-2321 UD 

B-2321_UD3e.xls, Plot 6/20/2008 

I 
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FUGRO CONSULTANTS, INC. 
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Note: Retest Sample for Originial Test 
Sample UD3b @ 11.2 ft 
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STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-3B - Depth: 10.0 - 11.7 ft 
Boring B-2321 UD 

B-2321_UD3e.xls, ShearModulusVsStrain 6/20/2008 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 
Test Type: .,.:S...;.D.,.:S.,.:S,.--,--_.,......-, ___ _ 

Assign, cr'v,c = 1.49 ksf 
Sta. No.: 7G File Name: B-2321 UD3e 

Kc.DSS (Th.c I cr'v.c)= NA 
Project Number: __ .,.:0.,.:4...;.1...:..1-...;.0..:..8-...:1...;.6..:..86-'--__ 

Task No.: NA 

Project Name: Exelon (Victoria) Induced OCR = NA Kub,DSS (Thu.b I cr'v,e) = NA -----
Type Stage: ...:N.::...A-'--____ NA 

Specific Gravity' 

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

Assig Remarks' 
NA ,_....:..N.::..A-'---.-:&:.:.,_--...:N..:.:,A-'--_ 

0Meas' UAssumed ., 2710 

~Tube UField Extruded I=JLiner Remolded Tamping ~Constant Effort: BlowslTamps per Layer = 

Boring No.: B-2321 UD LPC Core Impact/Rammer Rammer Wgt.(lbf)= No. Layers = 
-~.----- r-- ----

Sample No.: UD-3 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) = r--
:=]Undercompaction: --Un! (%) = ___ 

---
Depth (ft): 10.0 - 11.7 Specimen No.: B r-- Kneading Dia. (in.) = 

Ispec. Selection by X-ray; nGeOmarine Sam~ Ref. Effort= % Compo = ±Opt.= 

Type ~Koat: ~ Incremental 

I 

; UAnisotropic at: _d,lnclined Stress Path, Ke.DSS W Used Automated System 

Consolidation: CRS 900 Stress Path I Remarks: 

Loading X Static MStrain H~reep M~onst, Vol.IHt ~ 
Without- Water WCycIiC(HZ) Strain Ustress -

Rate:rlo.1; 
I--

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

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

Content (WC); Top (Wo.,) 8ottom (W 0.2) Sides (Wd (see below) Mass Moist Soil + Tare (g) 317.92 135.94 

Container No. 997 4096 5005 4201 Mass Tare (g) 186.87 4.38 
.- ... ---------~---------- ---_._--- -------~- ---------

Mass Moist Soil + Cont. (g) 51.89 137.04 64.36 80.80 Mass Moist Soil, Mt.o Mt,at (g) 131.05 131.56 ._- ---_._---_._----- -_._-------- - -----
_~~~~ _DI}'_.sCl~_~~()~t~~~r (g) 49.25 121.56 59.26 72.51 ___ ~..x.£~!_~ry~oil (soil not in~':!.~ed in final mass above) --- -- . __ ... - -----_." ... _-_. __ . ----.----

Mass Container (g) 31.62 30.61 31.53 30.35 Container No. 

WATER CONTENT (%) 14.97 17.02 18.39 19.66 Mass Dry Soil + Container (g) 
Avg. Initial WC, Wo•avg (%) 16.80 Final W at: X Slice ; Whole Spec. Mass Container (g) 

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

Specimen Trimming: Estimated Initial Unit Weight I 
MTrimming Ring for Fugro Apparatus 

~ 
Large-ring ID # Total, Yt,o (Ib/ft°)= 126.14 Dry, Yd.o (Ib/ff)= 108.00 I 

X Trimming Ring for NGI Apparatus Small-ring ID # 
Hs,t(mm): 18.60 

-I 
As.t (cm2): 34.87 Specimen Lateral Confinement by: 

-_ .. 
Vs.t (cm\ I Wire Reinforced, Model: Ds.t(mm) : 66.63 64.86 Thickness (mm) = 

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

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

Height (Htr) Diameter (Do) Remarks: 0 
--. 

1 18.650 1-T NA crlV,c - ---------
2 18.590 2-M NA cr1v,max 

- ------- -----------.--
3 18.580 3-8 NA ~ Regular Membrane with Ring Set No. 7 ID, Rings (mm) 

4 18.570 1'-T NA For Free Standing Thickness (mm): Top: 0.60 , = 67.22 

5 18.580 2'-M NA or Reconstituted Spec.: Fxi~ingle Bottom: 0.58 , Corr. for memo 
---~-. 

=--c~f~~~T-----~~ --. Avg. 3'-8 NA X Double Membr. Thick. = 0.30 = 66.630 

= 18.600 Avg NA Area Ring with mem., Ao: (cm2)= 34.87 ; (in')= 5.405 

Note: NA indicates not applicable. 527.2_gc. __ ._1.16 Ibf 

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

Other Remarks: Retest Sample for Originial Test Sample UD3b @ 11.2 ft 

Trim.! Recon. By: HC Setup By: HC Take Down By: __ ...:..H.,.:C __ 

Date: 4/16/2008 Date: 4/16/2008 Date: 4/17/2008 

Prelim. Calc. By: LF Final Calc. By: LF Reviewed By: __ ...:..H...:..P_...:k...:..{} 

Specimen Take Down: [Kjspec. removed right after shearing Remarks: ________________ _ 

DSpec. unloaded to zero stress with access to water 

~w 111&/oS 
8-2321_UD3e.xls, SetupTD 6/20/2008 FUGRO CONSULTANTS, INC. 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary 

Project Number: 0411-08-1686 Test Station No.: 7G File Name: B-2321 UD3e 

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

Type Test: SDSS Specimen: [Xladisturbed"; D Reconstituted; D Remolded 

Calculations Corr for Salt (dissolved SOlids){~J No or Yes with concentration = ppm , , 

Consolidation Stress Summary and Loading Summary 

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

__ ~~J.'2al V~r!ic~~!~~~.!.?,',,- (l<sf) NA 1.44 NA ICyclic Rate (Hz): I 10.1 ; I 1 ; Other = ------------------ ----------

AxialNe~al For.(:e-,-~v!.~_(I_~ll NA NA NA During/End of Loading Static Cyclic --------
Horizontal Force, Phr•n (Ibf) NA 0 NA ____ ~a~~~_!n_H_~!g~~L.n (mm) NA NA 

-------~---- --- -------- ------------------ ---------- ---------------
Nominal OCR NA NA NA Change in Vol., INLn (cm3

) NA NA 
------ -------- -------- ----- -------_. ------- ------------ ------- ---_ .. _---- ----- -- .-- - - -_. __ .. - -" ... _- - -- -----...!...----- -

~~-;;---- iTNO -----te,(ON,days,hrs) NA 0.68 days NA Post Cy.Displ. Reset to Null Position: 

Uundrained ambient stress applied: with Delta shear force (lbf) = NA & Duration (min) = NA & Delta disp., M h•u> (mm) = NA 

Trimmed Specimen (TS) - Inital Water Contents over Saturation (%): Calculated Mass of Dry Soil (g) 
Top, W O•1 Botttom, Wo•2 Sides, Wa.3 Avg., W o.avg Selct., Wo•s Back Cal. Initial Selected Water Content (%) 16.80 

-- ------- -------------- ---------~------

14.97 17.02 18.39 16.80 16.80 19.20 Initial, Md,o 112.20 ------- -----------_._--------- -------------------
75.2 81.4 85.2 80.7 80.8 87.3 Final, Md,al 109.94 

Measured final mass of moist soil, MI,al (g) 131.56 Selected, Md 111.07 

Final mass of moist soil corrected for excess dry soil, Mlal,e (g) 131.56 Initial Back Cal. Specific Gravity (TS): 

Selected So (%) 
HeighWolume Change Summary Selected Wo (%) 

Variation in During Initial During Specimen Specific Gravity, G.,be 

Height & Volume Consolo to Rebound Unloaded Calculation of /lVe by Different Procedures 

During C_?_~S.~ ____ ",'v.cor cr'vc,max= to cr' = v,e __ After Test To By Selected Volumes By Change in Mass 

Stress Units (ksf) 1.440 NA NA t:..Ve (cm3
) 0.63 - MI,o - (Mlal,e + t:..VL + t:..VuL) 

Sign Convention: (+) t:..V out & t:..H down; (-) t:..V in & t:..H up By Cal. Height & App. Area t:..Ve (cm3
) -0.51 

___ !?~~D~L~~~_d·-,-~~~,,-irTl_rTlJ ___ ~:_1~o. _____________________ _ t:..Ve (cm3
) 0.63 By Saturation = 100% and 

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

Corr. Total pef. t:..He,n (mm) 0.180 _______________ 
1 

t:..Vn using Aa - spec_ (cm3
) 0.63 

t:..Vn using Ae,n- app. (cm3
) 0.63 Back Cal. Water Content During Consol. -

t:.. Vn using burette meas.(cm 3
) -3.70 Based on the Consolidation Conclusions Given Below 

Selected t:..Vn (cm3
) 0.63 NA NA = t:..VuL I Assumed Saturation (%) 100.00 

After Test WC Corr. for tJ,V during Shear & Unloading, W.~, ("!o) NA Back Cal. WC before Loading, We,be (%) 20.82 

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

Consolidation t:..Ve (cm3
) = 0.63 t:..He (mm) = 0.180 Ba,e (%) = 0.97 _._--_._------ --- -------- ---- --- - .------ _. 

& Preshear Ve (cm3
) = 64.23 He (mm) = 18.420 BV,e (%) = 0.98 

.--~---.-.- --------- ----------- -----_ .. _-------
Conclusions Ae (cm2

) = 34.87 t:..Ye (mm) = NA Ye (%) = NA 

Summary of Specimen Physical Properties: 

Specific Gravity: Water Total Dry 

G.= 2.710 Measured Height Volume Area Content Unit Weight Unit Weight 

Condition: (mm) (cm3
) (cm2

) (%) (pcf) (pcf) 

Initial (as trimmed) 18.600 64.86 34.87 18.0 126.1 106.9 
After to cr'v,e 18.420 64.23 34.87 20.8 130.4 108.0 
Consol.: to cr've,rnax NA NA NA NA NA NA 

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

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

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

Remarks: t95 for max stress = 2.4 min 

Boring B-2321UD, Sample UD-3B, Depth 10.0 - 11.7 ft 

t:..Ve,rnax (cm3
) = NA ------

Bae,rnax (%)= NA -
Preshear: Yua (%)= NA 

Saturation Void Ratio, 

(%) e 

84.1 0.583 
100.0 0.567 

NA NA 

Calculated By: ___ L_F __ 

Reviewed By: ___ H_P_-,-,~-,--

FUGRO CONSULTANTS, INC. 
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Project Number: __ ..,:0....;4...:..1...:..1-..,:0..,:8_-1;..:6...:8..,:6...,..-_ 
Project Name: __ E_x_e.....;lo_n.....;( ..... V_ic_to_r_ia..:..) __ 

Test Type: ..,:S...:D....;S;..:S'--_-,-____ -:::-Test Sta. No.: 7G File Name: B-2321 UD3e 
Task No.: NA Test No.: NA Test Series for: NA 

Field Extruded Remolded Tamping Constant Effort: BlowslTamps per Layer = 
Boring No.: B-2321UD ImpacURammer Rammer Wgt.(lbt)= ----_. -----~---- -~---

Sample No.: UD-3 Compostite No.: Pluviated: Tamper Force (Ibt)= 
-~-~---~- ------

Depth (ft): 10.0-11.7 Specimen No.: B Kneading Undercompaction: Uni (%) = 
Spec. Selection by X-ray; Geomarine Sample Ref. Effort= % Compo = 

Type 
Consolidation: 

Loading Static 
Conditions: 

Specific Gravity: 
Gs = 2.710 Measured Height 

Condition: (mm) 
Initial 18.60 

After to a'v.c 18.42 -----
Consol.: to a'vc,max NA 

Volume 
(cm3

) 

64.86 
64.23 

NA 

Anisotropic at: Inclined Stress Path, Kc DSS 

90U Stress Path . 

X Without - Water 
With - Bath 

Summary of Specimen Physical Properties 
Water Unit Weight 

Area Content Total Dry Saturation 
(cm2

) (%) (pct) (pct) (%) 
34.87 17.99 126.1 106.9 84.1 
34.87 20.82 130.4 108.0 100.0 

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

NA NA NA NA NA 

Consolidation Stress Summary and Loading Summary 

No. Layers = 
~~-

Drop (in.) = 
~--

Dia. (in.) = 
----

±Opt.= 

Stress 

LL 
PL -200 Void Ratio, 

PI % e 
51 93.5 0.583 
16 NA 0.567 
35 NA NA 

Item Unit Max. Stress Pre-Shear Post Cyclic X IStatic Strain Rate = 4.8 %/hr. 
Vert. Con sol. Stress, cr'v.,: (kst) NA 1.459 NA ICyclic Rate (Hz): 1 10.1 ; 1 11 ; Other = ---- ---_ .. _---_.-

Induced OCR: - NA NA NA During/End of Loading Static Cyclic ----- -----------------------
Axial Strain during Consol., Sa.,: % NA 0.97 NA Change in Height, D.HL,n (mm): NA NA 

Horiz. Consol. Stress, 'th.,: (kst) NA NA NA Change in Vol., D.VL,n (cm\ NA NA 
Con sol. Stress Ratio, 'th., I cr'v.,: - NA NA NA Post Cy.Displ. Reset to Null Pas.: IYes; INo 

Shear Strain during Consol., Sh.,: % NA NA NA Number of Loading Cycles, N = NA 
____ U_~9.r::.~rr1~e~.!.§~ear §tre~~~ ~(~L NA NA NA ±l'h = NA (ksf) ±y= NA % -------

Undr. Ambient Shear Strain, Sua: % NA NA NA at end of cyclic loading, a'vcy., = NA (ksf) 

1.16 No Value: 1.459 (ksf) -----Data Normalization: X Yes 
r-~~-~~~~~~~-.-~~-~~--r_r_-_r~~ 

Using Effective Vertical Stress: 
~~--------~~~~~~----~------~~~~~~~ X Pre-Shear Conditions Wire Reinforced Membrane, Model: Post-Cyclic Conditions 

X Regular Membrane with Rings Maximum Stress during Consol. 
Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. For G in the Test Sta. No. indicates Fugro or GEOTAC apparatus. 

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

Loading Summary 
'th y a' v 'th/a'v D.a'Ja'v,c cja'v,c 

(kst) (%) (kst) - - -
at Peak Shear Stress 1.405 29.40 2.154 0.652 -0.476 0.963 

at Maximum Strain 1.405 29.40 2.154 0.652 -0.476 -

Boring B-2321UD, Sample UD-3B, Depth 10.0 -11.7 ft FUGRO CONSULTANTS, INC. 
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Boring No . B-2321 UD .. Sample No . UD-3B .. 
Elapsed Shear Shear Effective Calulated Pore Secant Tangent Norm. Shear Norm. Vert. Norm. Deer. Stress Ratio 

Time Strain Stress Vertical Stress Press. Change Shear Modulus Modulus Stress Stress in V. Stress Angle 
y th cr' v i\.U = i\.cr'v G. Gr tJcr'v.c cr'icr\,c 11r:/./cr'v.c $'DSS 

(min) (%) (ksf) (ksf) (ksf) (ksf) (ksf) (') 
0.0 0.00 -0.047 1.459 0.000 - - -0.032 1.000 0.000 -1.86 
2.5 0.03 0.048 1.462 -0.003 324.960 237.169 0.033 1.002 -0.002 1.89 
5.0 0.14 0.218 1.442 0.017 185.578 112.971 0.149 0.988 0.012 8.59 
7.4 0.27 0.315 1.417 0.043 134.450 61.772 0.216 0.971 0.029 12.52 
9.9 0.42 0.385 1.364 0.095 103.288 35.836 0.264 0.935 0.065 15.74 

12.4 0.58 0.424 1.301 0.158 81.702 20.929 0.290 0.892 0.108 18.04 
14.9 0.76 0.455 1.260 0.199 66.067 14.432 0.312 0.863 0.137 19.87 
17.4 0.97 0.480 1.210 0.249 54.300 9.343 0.329 0.829 0.171 21.63 
19.9 1.17 0.494 1.178 0.282 46.372 7.761 0.338 0.807 0.193 22.74 
22.4 1.36 0.510 1.156 0.304 40.908 6.144 0.350 0.792 0.208 23.83 
24.8 1.56 0.518 1.139 0.320 36.141 5.038 0.355 0.781 0.219 24.45 
27.3 1.75 0.529 1.132 0.328 33.028 6.207 0.363 0.775 0.225 25.07 
29.8 1.95 0.542 1.115 0.345 30.244 4.507 0.371 0.764 0.236 25.92 
32.3 2.16 0.548 1.105 0.354 27.548 5.781 0.376 0.757 0.243 26.38 
34.8 2.36 0.565 1.094 0.365 25.988 7.624 0.387 0.750 0.250 27.30 
37.3 2.56 0.578 1.094 0.365 24.454 5.121 0.396 0.750 0.250 27.86 
39.8 2.76 0.586 1.094 0.365 22.905 4.475 0.401 0.750 0.250 28.15 
42.3 2.96 0.596 1.091 0.368 21.736 4.485 0.408 0.748 0.252 28.65 
49.7 3.55 0.618 1.086 0.374 18.726 4.003 0.423 0.744 0.256 29.64 
57.2 4.12 0.643 1.090 0.369 16.732 4.823 0.440 0.747 0.253 30.51 
64.6 4.72 0.674 1.102 0.357 15.289 4.773 0.462 0.755 0.245 31.46 
72.1 5.31 0.699 1.105 0.354 14.060 4.155 0.479 0.758 0.242 32.32 
79.5 5.87 0.722 1.123 0.337 13.105 3.605 0.495 0.769 0.231 32.74 
87.0 6.45 0.740 1.137 0.322 12.206 3.155 0.507 0.779 0.221 33.06 
94.4 7.04 0.759 1.159 0.300 11.454 2.971 0.520 0.794 0.206 33.21 

101.9 7.67 0.776 1.180 0.279 10.745 3.082 0.532 0.809 0.191 33.34 
109.3 8.26 0.796 1.205 0.254 10.213 4.034 0.546 0.826 0.174 33.47 
116.8 8.89 0.826 1.225 0.234 9.820 4.197 0.566 0.840 0.160 33.99 
124.3 9.48 0.848 1.251 0.208 9.440 4.140 0.581 0.858 0.142 34.12 
131.7 10.09 0.875 1.288 0.171 9.150 4.424 0.600 0.883 0.117 34.20 
139.2 10.68 0.901 1.320 0.139 8.880 4.935 0.617 0.905 0.095 34.31 
146.6 11.27 0.934 1.347 0.112 8.706 4.869 0.640 0.923 0.077 34.74 
154.1 11.87 0.959 1.381 0.078 8.476 4.210 0.657 0.946 0.054 34.77 
161.5 12.46 0.984 1.414 0.045 8.278 4.258 0.674 0.969 0.031 34.83 
171.5 13.30 1.019 1.465 -0.006 8.024 3.776 0.699 1.004 -0.004 34.83 
186.4 14.54 1.061 1.519 -0.060 7.622 2.950 0.727 1.041 -0.041 34.93 
201.3 15.77 1.092 1.565 -0.106 7.229 2.615 0.749 1.072 -0.072 34.92 
216.2 17.01 1.125 1.628 -0.169 6.895 2.796 0.771 1.116 -0.116 34.65 
231.1 18.26 1.162 1.676 -0.217 6.624 2.838 0.796 1.149 -0.149 34.73 
246.0 19.48 1.195 1.734 -0.275 6.380 2.736 0.819 1.189 -0.189 34.57 
260.9 20.73 1.230 1.782 -0.322 6.160 2.277 0.843 1.221 -0.221 34.62 
275.8 21.98 1.252 1.830 -0.371 5.914 2.124 0.858 1.254 -0.254 34.38 
290.7 23.19 1.282 1.891 -0.432 5.732 2.143 0.878 1.296 -0.296 34.13 
305.6 24.46 1.305 1.951 -0.491 5.531 2.261 0.895 1.337 -0.337 33.79 
320.5 25.69 1.338 1.996 -0.537 5.394 2.428 0.917 1.368 -0.368 33.84 
335.4 26.92 1.365 2.065 -0.606 5.247 2.072 0.935 1.415 -0.415 33.47 
350.3 28.18 1.390 2.117 -0.658 5.100 1.610 0.952 1.451 -0.451 33.28 
365.2 29.40 1.405 2.154 -0.695 4.941 1.261 0.963 1.476 -0.476 33.12 

Boring B-2321 UD, Sample UD-3B, Depth 10.0 - 11.7 ft FUGRO CONSULTANTS, INC. 



Volume 3 Rev. 1 - 9/2/2008 Page 1451 of 2225 DCN# EXE812

Report No. 0411-08-1686 

u ,; 
-b 
"":l: p 

rn rn e -en ... ns 

0.90 rr==;==;=~=:;===4----"j"'""----"j"'""----"'i""----T 0.8 ---e-- Norm. Shear Stress 
----er--- Norm. Deer. in Vert. Stress 

0.75 ----1·----- .---------.--.- ---.-- - .. -----... -.---- 0.6 
u ,; 

~ 
+-------_+ 0.4 rn" 

rn e -en 
iii 
CJ 

~ 0.45 
en 

------~f0=---~~~_+----------+_---------~----------r_--------_+O.2 ~ 

~ "0 
Q) 

.~ 
ns 

s:::: 
Q) 
rn 

E 0.30 -------I-----------I------"'~_+----------·I_--------_+--------__l 0.0 ~ ... o z 

u ,; 
-0 
"":l: p 
III rn e -en ... ns 
Q) 
J: en 
'C 
Q) 
.~ 
iii 
E ... 
0 z 

CJ 
Q) 
C 
'C 
Q) 

0.15 -I-/----------I-----------I----------!------ N 1--------+---------1. -0.2 ~ 

E o z 

0.00 .t-----.... ----~-----.... ----...,.-----.p...----..... -0.4 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0.0 

o 5 10 . 15 20 25 30 

Shear Strain, Y (%) 

I I I I ---ij - t;ie..~~ -1------I a'v,c = 1.458(ksf) 1 -- --f---

I 

.# ~ 

I ~ 
~ 
~ 

I~ 
----

~ 
I--

c--------- --- I-----------

I 
1 

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 

Normalized Effective Vertical Stress, a'ia'v,c 

STATIC OSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-4B - Depth: 13.5 - 15.2 ft 
Boring B-2321 UD 

Reviewed By:~ B-2321_UD4b.xls, Plot 6/20/2008 
~A-W 1""/0, 

FUGRO CONSULTANTS, INC. 
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Report No. 0411-08-1686 
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Shear Strain, Y (%) 

STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-4B - Depth: 13.5 - 15.2 ft 
Boring B-2321 UD 

J 

10 100 

Reviewed By:~ B-2321_UD4b.xls, ShearModulusVsStrain 6/20/2008 FUGRO CONSULTANTS, INC. 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 
Project Number: ___ 04_1_1_-0_8_-_16_8_6 __ 

Task No.: NA 
Test Type: _S_D_S_S _______ _ 

Assign, cr'v,c = 1.44 ksf 
12G File Name: B-2321 UD4b 

Ke.DSS ('h.e I cr'v,e)= NA 
Sta. No.: 

Project Name: Exelon (Victoria) Induced OCR = NA Kub,DSS ('hu.b I cr'v.e) = NA 
Test No.: NA Test Series for/on: NA Type Stage: NA ~ __ , ~A_, NA &~ __ 

Specific Gravity' 2 720 0 Meas' TIAssumed 
------

Assig Remarks' -- ., 

~Tube UField Extruded o ~iner Remolded Tamping UConstant Effort: BlowslTamps per Layer = 

Boring No.: B-2321 UD LPC Core Impact/Rammer Rammer Wgt.(lbf)= No. Layers = r--
Sample No.: UD-4 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) = ------ r--

Depth (ft): 13.5 - 15.2 

Ilspec. Selection by X-ray; 

Specimen No.: B Kneading Oundercompaction: Uni (%) = Dia. (in.) = -
nGeomarine Sample 

---
Ref. Effort= % Compo = ±Opt.= 

Type ~Koat: ~ Incremental 

I 
; UAnisotropic at: Hlnclined Stress Path, Ke,DSS U Used Automated System 

Consolidation: CRS 900 Stress Path Remarks: 

Loading X Static X Strain Creep X Const, Vol.!Ht X Without - Water WCyCIiC(HZ) HStrain Ustress I- I-- - -
Conditions: Rapid Stress Post Cyclic Drained With - Bath Rate:10.1; 1; Other: 

Water Initial - Trimming Location Final, W at Soil and Ring Masses Initial Final 
Content (WC); Top (Wo.I ) Bottom (W 0.2) Sides (W 0.3) (see below) Mass Moist Soil + Tare (g) 352.08 176.30 _ .. _-

Container No. 191 1152 41.55 4247 Mass Tare (g) 182.70 4.08 
Mass Moist Soil + Cont. (g) 52.13 152.90 59.67 84.72 Mass Moist Soil, Mt,o Mt,at (g) 169.38 172.22 --_. 

_~~s_s_.o~§c!~:,:C..'ln_tai~er J.91 48.52 131.65 54.07 73.29 ___ ~ce~~p_'}'~?l!J~~ot included inJ!~.'II_Il1_~~~~ove) ___ -.-- .. -~- .. --- ._-- -- ----_._------•. _._--------
Mass Container (g) 30.75 32.37 29.97 30.14 Container No. 5005 

WATER CONTENT (%) 20.32 21.40 23.24 26.49 Mass Dry Soil + Container (g) 32.31 
Avg. Initial WC, Wo.avg (%) 21.65 Final W at: X Slice; Whole Spec. Mass Container (g) 31.54 

See attached data sheet(s) for additional water contents Mass Excess Dry Soil (g) 0.77 

Specimen Trimming: Estimated Initial Unit Weight I 
-xiTrimming Ring for Fugro Apparatus 

~ 
Large-ring ID # Total, Yt,o (lb/ft')= 118.01 Dry, Yd,o (Ib/ft')= 97.01 I 

X Trimming Ring for NGI Apparatus Small-ring ID # 

Hs.t(mm): 25.68 As.t (cm2): 34.90 Specimen Lateral Confinement by: 

Ds,t(mm) : 66.66 Vs,t(cm\ 89.60 J Wire Reinforced, Model: Thickness (mm) = 
Remarks: Stress Dia. by PiTape (mm) Area, Ae,n 

Free Standing by Wire Saw Lathe or Reconstituted Spec. (mm) Level Meas. Corr. (cm2) (in2) 
Height (H tr) Diameter (Do) Remarks: #10 CAP USED 0 

1 25.740 1-T NA crlV,c 
----

2 25.750 2-M NA cr1v,max 

3 25.610 3-B NA ~ Regular Membrane with Ring Set No. 12 ID, Rings (mm) -- ._.-
4 25.710 1'-T NA For Free Standing Thickness (mm): Top: 0.57 , = 67.24 

5 25.600 2'-M NA or Reconstituted Spec.: ~Slingle Boltom: 0.59 , Corr. for memo 
Avg. 3'-B NA A tr (cm2):J NA X Double Membr. Thick. = 0.29 = 66.660 

= 25.675 Avg NA V tr (cm3):1 NA Area Ring with mem., Ao: (cm2)= 34.90 ; (in<)= 5.409 

Note: NA indicates not applicable. 526.9 g, 1.16 Ibf -----------
For G in the Sta. No. indicates Fugro or GEOTAC apparatus. No Plattens with Pins: No 

Final Visual Description: Mottled Brownish.Yell~VIo' and Light Gray Fat CLAY (_C_H-'..) _________ . 

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

Date: 3/26/2008 

Prelim. Calc. By: HC 

Specimen Take Down:0spec. removed right after shearing 

DSpec. unloaded to zero stress with access to water 

Setup By: _---'H..;.,C:....-._ 
Date: 3/27/2008 

Final Calc. By: __ .::L.:....F __ 

Remarks: 

B-2321_UD4b.xls, SetupTD 6/20/2008 

Take Down By: __ .:....H...:;C __ 

Date: 3/29/2008 

Reviewed By: __ .:....H.:...P_-,"'_' 

f(AW 7hllioS 
FUGRO CONSULTANTS, INC. 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary 

Project Number: 0411-08-1686 Test Station No.: 12G File Name: B-2321 UD4b 

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

Type Test: SDSS Specimen: [Xladisturbed"; DReconstituted; DRemolded 
Calculations Corr for Salt (dissolved SOlids){~J No or Yes with concentration = ppm , , 

Consolidation Stress Summary and Loading Summary 

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

Nominal Vertical Stress, cr'v (kst) NA 1.44 NA I Cyclic Rate (Hz): I 10.1 ; 1 1 ; Other = 

AxialNertical Force, pvr.n (Ibt) NA NA NA During/End of Loading Static Cyclic 
Horizontal Force, Phr.n (Ibt) NA 0 NA ~hange in Height, ~HL.n (mm) NA NA -------

Nominal OCR NA NA NA Change_!~~?L, ~VL,n (cm3
) NA NA 

---~ ----------
te,(ON,days,hrs) NA 0.75 days NA Post Cy.Displ. Reset to Null Position: IYes; INo 

U Undrained ambient stress applied: with Delta shear force (Ibt) = NA & Duration (min) = NA & Delta disp., i\,dh•ua (mm) = NA 

Trimmed Specimen (TS) - Inital Water Contents over Saturation (%): Calculated Mass of Dry Soil (g) 
Top, Wo,1 Botttom, Wo.2 Sides, Wo,3 Avg., W o.avg Selct., Wo,s Back Cal. 

20.32 21.40 23.24 21.65 21.65 23.70 

75.9 78.3 82.1 78.8 78.8 83.0 

Measured final mass of moist soil, Mt.at (g) 172.22 

Final mass of moist soil corrected for excess dry soil, Mtat,e (g) 173.19 

HeighWolume Change Summary 

Variation in During Initial During Specimen 

Height & Volume Consol. to Rebound Unloaded 

Initial Selected Water Content (%) 21.65 
1----

1-------------ln-it-ia-I~,-M~d=,01-1-3-9-.2-4--
____________________ ~~_f\I!~,~ ___ ~~~ 

Selected, Md 138.08 

Initial Back Cal. Specific Gravity (TS): 

Selected So (%) 
I--------~~~I------

Selected Wo (%) 1-----
Specific Gravity, Go,be 

Calculation of ~Vc by Different Procedures 

During Consol. a'v,cor cr'vc,max= to cr' = v,e After Test To By Selected Volumes By Change in Mass 

Stress Units (ksf) 1.440 NA NA ~Ve (cm3
) 0.42 - Mt,o - (Mtat,e + ~VL + ~VuL) 

Sign Convention: (+) ~V out & ~H down; (-) ~V in & ~H up By Cal. Height & App. Area ~Ve (cm3
) -3.81 

_-'pelta Def. Read., ~dar,n (mm) 0.120 ~Ve (cm3
) 0.42 By Saturation = 100% and 

Total Eq~p. Comp., L~dafe (mm) __ O'~I------I------I By Cal. Ht. & Init. Spec. Area Spec. Unloaded to 0 Stress 

Corr. Total Def. ~He,n (mm) 0.120 

~Vn using Ao - spec. (cm3
) 0.42 

~Vn using Ae,n- app. (cm3
) 0.42 Back Cal. Water Content During Consolo --------------

~Vn using burette meas.(cm 3
) -3.00 Based on the Consolidation Conclusions Given Below 
--------

Selected ~Vn (cm 3
) 0.42 NA NA = ~VuL I Assumed Saturation (%) 100.00 -------_._----

After Test WC Corr. for;"V during Shear & Unloading, W,~, (%j NA Back Cal. WC before Loading, We,be (%) 27.71 

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

Consolidation ~Ve (cm3
) = 0.42 ~He (mm) = 0.120 Ba,e (%) = 0.47 

- .. ---- ._-------- ----- -----------
& Preshear Ve (cm3

) = 89.19 He (mm) = 25.555 BV,e (%) = 0.47 -_._----- ----- ----- ._---- - ---
Conclusions Ae (cm2

) = 34.90 ~Ye (mm) = NA Ye (%) = NA 

Summary of Specimen Physical Properties: 

Specific Gravity: Water Total Dry 
Go= 2.720 Measured Height Volume Area Content Unit Weight Unit Weight 

Condition: (mm) (cm3) (cm2) (%) (pcf) (pcf) 

Initial (as trimmed) 25.675 89.60 34.90 22.7 118.0 96.2 
After to cr'v,e 25.555 89.19 34.90 27.7 123.4 96.7 
Consol.: to cr've,max NA NA NA NA NA NA 

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

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

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

Remarks: t95 for max stress = 1.8 min -------------- ---- --------- - --- -_._-- -- --- -- - - --- ----------------

Boring B-2321 UD, Sample UD-4B, Depth 13.5 - 15.2 ft 

~Ve,max (cm3
) = NA ------

Sac, max (%)= NA 
-----------

Preshear: Yua (%)= NA 

Saturation Void Ratio, 

(%) e 

80.9 0.765 
100.0 0.757 

NA NA 

Calculated By: ___ L_F __ 

Reviewed By: ___ H_P_....:."-".:... 

FUGRO CONSULTANTS, INC. 
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Project N umber: _____ ~04..;".1;...1'--0~8:.,,-...:..16.:..;8:...:6'--
Project Name: __ E_x_e_lo_n-,(~V_ic_to_r_ia-,-) __ 

Test Type: ..,;:S;,::D...::S...::S _________ - Test Sta. No.: 
Task No.: NA Test No.: NA 

12G File Name: B-2321 UD4b 
Test Series for: NA 

Field Extruded Remolded Tamping Constant Effort: Blowsrramps per Layer = 
Boring No.: B-2321UD ImpacVRammer Rammer Wgt.(lbf)= No. Layers = ----------- ----

Sample No.: UD-4 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) = _._---------_.- ----
Depth (ft): 13.5 -15.2 Specimen No.: B Kneading Undercompaction: Un; (%) = Dia. (in.) = ------_._---- ----
Spec. Selection by X-ray; Geomarine Sample Ref. Effort= % Compo = ±Opt.= 

Anisotropic at: Inclined Stress Path, Ke DSS 

90U Stress Path . 

Creep X Without - Water Stress 
Post Cyclic With - Bath 

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

Gs = 2.720 M",ured Height Volume Area Content Total Dry Saturation PL -200 Void Ratio, 
Condition: (mm) (cm3

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

Initial 25.68 89.60 34.90 22.67 118.0 96.2 80.9 81 92.2 0.765 
After to cr'v,e 25.56 89.19 34.90 27.71 123.4 96.7 100.0 22 NA 0.757 
Consol.: to cr've,max NA NA NA NA NA NA NA 59 NA NA 

Consolidation Stress Summary and Loading Summary 
Item Unit Max. Stress Pre-Shear Post Cyclic X IStatic Strain Rate - 6.5 %/hr. 

Vert. Gonsol. Stress, 0 .... ,: (ksf) NA 1.458 NA ICyclic Rate (Hz): 1 10.1 ; 1 11 ; Other = 
Induced OGR: - NA NA NA DuringlEnd of Loading Static Cyclic -----------

Axial Strain during Gonsol., Ea.,: % NA 0.47 NA Change in Height, ilHL,n (mm): NA NA 

_~==-~i~~~~j~~~I:,-~VL,~ (~~y 
"-- ------ --_. 

Horiz. Gonsol. Stress, 'h.,: (ksf) NA NA NA NA NA . __ .--------------
nOYes; Gonsol. Stress Ratio, th., I cr',.,: - NA NA NA Post Gy.Displ. Reset to Null Pos.: INo 

Shear Strain during Gonsol., Eh.,: % NA NA NA Number of Loading Cycles, N = NA 
Undr. Ambient Shear Stress, th.ua: (ksf) NA NA NA ±'h = NA (ksf) ±:y= NA % 

Undr. Ambient Shear Strain, Eua: % NA NA NA at end of cyclic loading, cr'voy.r = NA (ksf) 

1.16 No Value: __ 1_.4_5_8 __ (ksf) Data Normalization: X Yes 
~-~-~-~~~~;-~~.-------~-.---r-'~ 

Using Effective Vertical Stress: 
r-~--------~~~~~~----~~----~~~~~~~ X Pre-Shear Conditions Wire Reinforced Membrane, Model: Post-Cyclic Conditions 

X Regular Membrane with Rings Maximum Stress during Consol. 
Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. For G in the Test Sta. No. indicates Fugro or GEOTAG apparatus. 

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

Loading Summary 

'h y cr'v 'h/cr'v ilcr'/cr'v.c cjcr'v., 
(ksf) (%) (ksf) - - -

at Peak Shear Stress 0.990 23.73 1.691 0.586 -0.159 0.679 
at Maximum Strain 0.960 29.80 1.694 0.566 -0.162 -

Boring B-2321UD, Sample UD-4B, Depth 13.5 -15.2 ft FUGRO CONSULTANTS, INC. 
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Boring No . B-2321 UD .. Sample No . UD-4B .. 
Elapsed Shear Shear Effective Calulated Pore Secant Tangent Norm. Shear Norm. Vert. Norm. Deer. Stress Ratio 

Time Strain Stress Vertical Stress Press. Change Shear Modulus Modulus Stress Stress in V. Stress Angle 
y th cr' v t.U = t.cr'v G, GT trlcr'v.c cr\JcrIV,c t!a'vlcr'v.c $'DSS 

(min) (%) (ksf) (ksf) (ksf) (ksf) (ksf) (') 
0.0 0.00 -0.012 1.458 0.000 - - -0.008 1.000 0.000 -0.48 
1.8 0.26 0.160 1.439 0.019 67.360 64.320 0.109 0.987 0.013 6.33 
3.6 0.44 0.272 1.368 0.090 64.820 82.328 0.186 0.938 0.062 11.24 
5.4 0.51 0.341 1.310 0.149 69.933 63.248 0.234 0.898 0.102 14.60 
7.2 0.72 0.390 1.242 0.216 56.210 18.451 0.267 0.852 0.148 17.41 
9.0 0.95 0.422 1.201 0.257 45.615 15.175 0.290 0.823 0.177 19.38 

10.8 1.09 0.446 1.145 0.314 41.862 14.553 0.306 0.785 0.215 21.28 
12.6 1.23 0.463 1.116 0.343 38.569 11.470 0.318 0.765 0.235 22.55 
14.4 1.40 0.480 1.080 0.378 35.295 7.890 0.329 0.741 0.259 23.96 
16.2 1.66 0.495 1.060 0.399 30.486 5.381 0.339 0.727 0.273 25.02 
17.9 1.85 0.504 1.037 0.421 27.976 -4.422 0.346 0.711 0.289 25.94 
19.7 1.77 0.515 1.028 0.431 29.698 -5.890 0.353 0.705 0.295 26.60 
21.5 2.16 0.524 1.025 0.433 24.882 3.293 0.359 0.703 0.297 27.08 
23.3 2.38 0.533 1.009 0.449 22.911 4.407 0.366 0.692 0.308 27.86 
25.1 2.56 0.542 0.996 0.462 21.612 3.527 0.372 0.683 0.317 28.55 
26.9 2.78 0.547 1.002 0.457 20.105 6.074 0.375 0.687 0.313 28.64 
28.7 2.86 0.555 0.998 0.460 19.830 6.243 0.380 0.684 0.316 29.06 
30.5 3.11 0.561 0.973 0.485 18.466 3.481 0.385 0.667 0.333 29.98 
35.9 3.62 0.583 0.984 0.474 16.445 4.057 0.400 0.675 0.325 30.66 
41.3 4.26 0.608 0.984 0.475 14.548 3.959 0.417 0.675 0.325 31.72 
46.6 4.83 0.631 0.990 0.468 13.312 4.293 0.433 0.679 0.321 32.51 
52.0 5.34 0.654 1.001 0.458 12.479 4.158 0.449 0.686 0.314 33.17 
57.4 5.96 0.677 1.031 0.427 11.577 3.554 0.465 0.707 0.293 33.30 
62.7 6.66 0.701 1.043 0.415 10.712 5.097 0.480 0.715 0.285 33.88 
68.1 7.01 0.725 1.076 0.383 10.519 4.928 0.497 0.738 0.262 33.97 
73.5 7.79 0.748 1.106 0.352 9.761 4.070 0.513 0.759 0.241 34.07 
78.9 8.27 0.773 1.136 0.322 9.492 4.224 0.530 0.779 0.221 34.23 
84.2 9.00 0.797 1.170 0.288 8.995 4.238 0.546 0.802 0.198 34.26 
89.6 9.45 0.821 1.211 0.247 8.811 4.672 0.563 0.830 0.170 34.12 
95.0 9.96 0.842 1.245 0.214 8.573 3.856 0.577 0.853 0.147 34.07 

100.3 10.64 0.866 1.277 0.182 8.254 3.497 0.594 0.875 0.125 34.14 
105.7 11.19 0.885 1.317 0.142 8.016 3.008 0.607 0.903 0.097 33.90 
111.1 11.82 0.901 1.358 0.100 7.727 2.348 0.618 0.931 0.069 33.56 
116.5 12.42 0.914 1.388 0.071 7.456 2.145 0.627 0.952 0.048 33.36 
123.6 13.16 0.930 1.433 0.025 7.158 1.873 0.638 0.983 0.017 32.97 
134.4 14.43 0.950 1.496 -0.038 6.668 1.495 0.651 1.026 -0.026 32.41 
145.1 15.50 0.965 1.533 -0.075 6.303 1.136 0.662 1.051 -0.051 32.19 
155.9 16.76 0.976 1.583 -0.125 5.895 0.783 0.669 1.086 -0.086 31.64 
166.6 17.94 0.984 1.613 -0.155 5.554 0.477 0.675 1.106 -0.106 31.38 
177.3 19.18 0.987 1.643 -0.184 5.212 0.163 0.677 1.126 -0.126 31.01 
188.1 20.34 0.988 1.660 -0.201 4.918 0.113 0.678 1.138 -0.138 30.77 
198.8 21.44 0.990 1.672 -0.214 4.675 0.020 0.679 1.147 -0.147 30.62 
209.5 22.75 0.988 1.684 -0.226 4.398 0.057 0.678 1.155 -0.155 30.40 
220.3 23.73 0.990 1.691 -0.232 4.226 -0.015 0.679 1.159 -0.159 30.37 
231.0 25.03 0.987 1.702 -0.244 3.992 -0.322 0.677 1.167 -0.167 30.11 
241.8 26.27 0.982 1.706 -0.247 3.786 -0.216 0.674 1.170 -0.170 29.94 
252.5 27.54 0.982 1.711 -0.253 3.610 -0.529 0.673 1.173 -0.173 29.84 
263.2 28.72 0.970 1.701 -0.243 3.419 -0.981 0.665 1.167 -0.167 29.69 
274.0 29.80 0.960 1.694 -0.236 3.261 -0.953 0.658 1.162 -0.162 29.53 

Boring B-2321UD, Sample UD-4B, Depth 13.5 -15.2 ft FUGRO CONSULTANTS, INC. 
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Report No. 0411-08-1686 
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Normalized Effective Vertical Stress, cr'y/cr'v,c 

STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-5B - Depth: 17.0 - 18.7 ft 
Boring B-2321 UD 

KA w 1/lfsJ/o8 

Reviewed By:~ B-2321_UD5b.xls, Plot 6/20/2008 FUGRO CONSULTANTS, INC. 
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Report No. 0411-08-1686 
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Shear Strain, Y (%) 

STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-5B - Depth: 17.0 - 18.7 ft 
Boring B-2321 UD 

I' 
10 100 

Reviewed By:~ B-2321_U05b.xls, ShearModulusVsStrain 6/20/2008 FUGRO CONSULTANTS, INC. 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 
Project Number: ___ 04_1_1_-0_8_-_16_8_6 ___ 

Task No.: NA 
Test Type: _S_D_S--::S:-:-::--__ :--:: ____ _ 

Assign, cr'v,c = 2.16 ksf 
Sta. No.: 9G File Name: B-2321 UD5b 

Ke,DSS ('th,e I cr'v,e)= NA ----------
Project Name: Exelon (Victoria) Induced OCR = NA Kub,DSS ('thu,b I cr'v,e) = NA 

------~--~--- ------
Test No.: NA Test Series for/on: N_A ___ _ 

Assig. Remarks: 

Type Stage: _N_A_____ NA , NA , NA & NA 
Specific Gravity' -- 2 7~-0Meas . DAssumed ., 

~Tube U Field Extruded tJ ~iner U_Remolded Tamping Wconstant Effort: BlowslTamps per Layer = 

Boring No.: B-2321 UD LPC Core Impact/Rammer Rammer Wgt.(lbf)= No. Layers = r---
Sample No.: UD-5 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) = r--- o U ndercom paction: Depth (ft): 17.0 -18.7 Specimen No.: B - Kneading Un; (%)= Dia. (in.) = 

Ilspec. Selection by X-ray; nGeOmarine Sample 
---

Ref. Effort= % Compo = ±Opt.= 

Type ~Koat: ~ Incremental 

I 
; UAnisotropic at: H Inclined Stress Path, Ke,DSS Wused Automated System 

Consolidation: CRS 900 Stress Path I Remarks: 

Loading X Static X Strain Creep X Const, Vol.IHt X Without - Water ~CYCIiC (Hz) HStrain Ustress - - - - --
Bath Rate:rlo.1; Conditions: Rapid Stress Post Cyclic Drained With - 1; Other: 

Water Initial- Trimming Location 
Content (WC); Top (Wo.1) Bottom (Wo.2) Sides (Wd 

Container No. 124 4155 5059 
-----~-----.-----~-----. -- -._--- - -- - ... -- .-._-_ .. ---- --_ .. __ .... ----~ ----_._---

Mass Moist Soil + Cont. (g) 58.63 154.14 61.42 
---

Mass Dry Soil + Container (g) 54.37 134.10 55.98 -------------
Mass Container (g) 30.51 29.89 30.58 

WATER CONTENT (%) 17.85 19.23 21.42 
Avg. Initial WC, Wo,avg (%) 19.50 Final W at: X Slice; 

See attached data sheet(s) for additional water contents 

Specimen Trimming: 
HTrimming Ring for Fugro Apparatus 

~ 
Large-ring ID # 

X Trimming Ring for NGI Apparatus Small-ring ID # 
Hs,t(mm): 18.60 As,t (cm2

): 34.87 

Ds,t(mm) : 66.63 Vs,t(cm\ 64.86 

Remarks: 

Free Standing by Wire Saw Lathe or Reconstituted Spec. (mm) 
Height (Htr) Diameter (Do) Remarks: 

1 18.630 1-T NA 
2 18.620 2-M NA 

3 18.580 3-B NA 
--------- ~---.--------_. 
4 18.540 1'-T NA For Free Standing -.------ -------- -_._--- - -- ---_.-

5 18.600 2'-M NA ___ ~ ReOO"'jted_Seeo,,_ r--- ------------ -----_ .. _-- - .- .... _--_. __ . 
Avg. 3'-B NA Atr (cm2

): NA 

= 18.600 Avg NA -- Vt;(~~"S ---NA ----

Note: NA indicates not applicable. 

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

Other Remarks: 

Trim.! Recon. By: HC 

Date: 3/24/2008 
Prelim. Calc. By: HC 

Specimen Take Down:@spec. removed right after shearing 

Final, W at Soil and Ring Masses Initial Final 
(see below) _ ~~~~_ Mo~s.!. Soil +!are (g) 309.75 129.13 

----
4072 Mass Tare (g) 186.86 4.24 
72.81 Mass Moist Soil, Mt,o Mt,at (g) 122.89 124.89 

64.94 Excess Dry Soil (soil not included in final mass above) 
30.11 Container No. 

22.60 Mass Dry Soil + Container (g) ---
Whole Spec. Mass Container (g) 

--------_._------_ .. __ ._-----. -------" - --- ---_._-----
Mass Excess Dry Soil (g) 0.00 

Estimated Initial Unit Weight I 
Total, Yt,o (Ib/ft~)= 118.28 I Dry, Yd,o (Ib/ft")= 98.98 I 

Specimen Lateral Confinement by: 

I Wire Reinforced, Model: Thickness (mm) = 
Stress Dia. by PiTape (mm) Area, Ae,n 

Level Meas. Corr. (cm2
) (in2

) 

0 

cr'v,c 

cr'v,max 

~ Regular Membrane with Ring Set No. 9 ID, Rings (mm) 

Thickness (mm): Top: 0.59 , = 67.21 
---

Fx1~ingle Bottom: 0.57 , Corr. for memo 
X Double Membr. Thick. = 0.29 = 66.630 

Area Ring with mem., Ao: (cm2)=1 34.87 ; (in<)= 5.405 

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

Date: 3/25/2008 
Final Calc. By: __ -=L:...;F __ 

Remarks: 

Ibf 

Take Down By: __ .:....H:...;C __ 

Date: 3/27/2008 
Reviewed By: HP tJR 

No 

Dspec. unloaded to zero stress with access to water 
------------------------------

ICAW 7/,1,/08 
B-2321_UD5b.xls, SetupTD 6/20/2008 FUGRO CONSULTANTS, INC. 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary 

Project Number: 0411-08-1686 Test Station No.: 9G File Name: B-2321 UD5b 

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

Type Test: SDSS specimen:~disturbed"; DReconstituted; DRemolded 

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

Consolidation Stress Summary and Loading Summary 

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

Nominal Vertical Stress, cr'v (ksf) NA 2.16 NA Cyclic Rate (Hz): 1; Other = 

AxialNertical Force, pvr.n (Ibf) NA NA NA During/End of Loading Static Cyclic 
Horizontal Force, Phr.n (Ibf) NA 0 NA Change in Height, ~HL.n (mm) NA NA 

NA NA 1 ________ Nom_in_a_1 O_'_C_R_I ___ N_A ___ I ___ N_A _____ N_A _________ Cha_n.~e in Vol., ~VL.n (cm3
) 

-----~-,-----I 

te,(ON,days,hrs) NA 1.05 days NA Post Cy.Displ. Reset to Null Position: Yes; No 

Undrained ambient stress applied: with Delta shear force (Ibf) = __ N_A __ & Duration (min) = NA & Delta disp Ll.dh ua (mm) = .. NA 

Trimmed Specimen (TS) - Inital Water Contents over Saturation ( %): Calculated Mass of Dry Soil (g) 
Top, W o.l Botttom, Wo.2 Sides, W O•3 

17.85 19.23 21.42 
------_·------1-------

70.5 73.8 78.7 

Avg., W o.avg 
19.50 

74.4 

Selct., Wo.s 

19.50 

74.4 

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

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

HeighWolume Change Summary 

Variation in During Initial During Specimen 

Height & Volume Consol. to Rebound Unloaded 

During Consol. a'v.cor a1vc,max= to cr' = v.e After TestTo 

Stress Units (ksf) 2.160 NA NA 
Sign Convention: (+) ~V out & ~H down; (-) tN in & ~H up 

Delta Def. Read., ~dar.n (mm) 0.370 

Total Equip. Comp., L~dafe (mm) 0.000 

1 ___ C_o_rr J:otal Def. ~He.n (mm) 0.370 

~Vn using AD - spec (cm3
) 1.29 

t,.Vn using Ae.n- app. (cm3
) 1.29 

t,.Vn using burette meas.(cm 3
) -3.40 

Selected t,.Vn (cm3
) 1.29 NA NA 

After Test WC Corr. for t.v during Shear & Unloading, W.~, (%J NA 

Back Cal. Initial Selected Water Content (%) 19.50 ---- _ .. _.. -- - .. _.--- ---- ---.---------------
20.63 Initial, Md.o 102.84 

77.0 Final, Md.at 101.87 

124.89 Selected, Md 102.35 

124.89 I Initial Back Cal. Specific Gravity (TS): 

Selected So (%) 

Selected Wo (%) _. 
Specific Gravity, G •. be 

Calculation of ~Vc by Different Procedures 

By Selected Volumes By Change in Mass 

~Ve (cm3
) 1.29 - Mt.o - (Mtat.e + t,.VL + t,.VUL) 

By Cal. Height & App. Area t,.Ve (cm3) -2.00 

t,.Ve (cm3
) 1.29 By Saturation = 100% and 

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

t,.Ve (cm3
) 1.29 t,.Ve (cm3

) NA 

Back Cal. Water Content During Consol. -

Based on the Consolidation Conclusions Given Below 

= t,.VuL I Assumed Saturation (%) 100.00 

Back Cal. WC before Loading, W e.be (%) 25.23 

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

Consolidation tNe (cm 3
) = 1.30 ~He (mm) = 0.370 Ea.e (%) = 1.99 

& Preshear Ve (cm3
) = 63.56 He (mm) = 18.230 Ev.e (%) = 2.00 
------

Conclusions Ae (cm2
) = 34.87 ~Ye (mm) = NA Ye (%) = NA 

Summary of Specimen Physical Properties: 

Specific Gravity: Water Total Dry 
Gs = 2.720 Measured Height Volume Area Content Unit Weight Unit Weight 

Condition: (mm) (cm3
) (cm2

) (%) (pcf) (pcf) 

Initial (as trimmed) 18.600 64.86 34.87 20.1 118.3 98.5 
After to cr'v.e 18.230 63.56 34.87 25.2 125.9 100.5 
Consol.: to cr've.max NA NA NA NA NA NA 

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

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

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

t,.Ve.max (cm3
) = NA 

Eae.max (%)= NA 

Preshear: Yua (%)= NA 

Saturation Void Ratio, 

(%) e 

75.7 0.724 
100.0 0.689 

NA NA 

Calculated By: __ ..:..;L_F __ 

Reviewed By: __ ..:..;Hl'-'--__ 

Remarks: t95 for max stress = 2_._7_m_in ___________________________________________ _ 

Boring B-2321UD, Sample UD-5B, Depth 17.0 - 18.7 ft FUGRO CONSULTANTS, INC. 
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Project Number: ___ 0_4_1_1-_0_8_-1_6_8_6 __ Test Type: -=S:.::D:..:S:..:S=--_______ Test Sta. No.: 9G File Name: B-2321 UD5b 
Project Name: _---'E::;.x;,,:e.;,,:lo:..;.n;...,:(""V.;,,:ic:.,:.to:..;r.;,,:ia:..!..) __ Task No.: NA Test No.: NA Test Series for: NA 

Field Extruded Remolded Tamping Constant Effort: Blowsrramps per Layer = 
Boring No.: B-2321UD ImpacURammer Rammer Wgt.(lbf)= -----

Sample No.: UD-5 Compostite No.: Pluviated: Tamper Force (Ibf)= ._---------
Depth (tt): 17.0-18.7 

---~----.---- -
Spec. Selection by X-ray; 

Type 
Consolidation: 

Loading X Static 
Conditions: 

Specific Gravity: 
Gs = 2.720 Measured 

Condition: 
Initial 

Atter to cr'v.c 
Consol.: to cr'vc,max 

Height 
(mm) 
18.60 
18.23 
NA 

----- -----
Specimen No.: B Kneading Undercompaction: Uni (%) = 

Geomarine Sample Ref. Effort= % Compo = 

Anisotropic at: Inclined Stress Path, Kc DSS 

90" Stress Path ' 

X Without - Water 
With - Bath 

Summary of Specimen Physical Properties 
Water Unit Weight 

Volume Area Content Total Dry Saturation 
(cm3

) (cm2
) (%) (pcf) (pcf) (%) 

64.86 34.87 20.06 118.3 98.5 75.7 
63.56 34.87 25.23 125.9 100.5 100.0 

NA NA NA NA NA NA 

Consolidation Stress Summary and Loading Summary 

No. Layers = 
Drop (in.) = -----
Dia. (in.) = 

± Opt.= 

Stress 

LL 
PL -200 Void Ratio, 
PI % e 
40 90.4 0.724 
15 NA 0.689 
25 NA NA 

Item Unit Max. Stress Pre-Shear Post Cyclic X lStatic Strain Rate = 5.0 %/hr. 
Vert. Consol. Stress, 0-'",: (ksf) NA 2.217 NA ICyclic Rate (Hz): I 10.1 ; I 11 ; Other -

Induced OCR: - NA NA NA During/End of Loading Static Cyclic 
Axial Strain during Consol., E •. ,: % NA 1.99 NA Change in Height, ~HL.n (mm): NA NA 

Change in Vol., ;'VL•n (cm3
): 

--
Horiz. Consol. Stress, th.,: (ksf) NA NA NA NA NA 

Consol. Stress Ratio, th., I cr'v.,: - NA NA NA Post Cy.Displ. Reset to Null Pas.: IVes; INo 
Shear Strain during Consol., Eh.,: % NA NA NA Number of Loading Cycles, N = NA 

Undr. Ambient Shear Stress, th.u.: (ksf) NA NA NA ±eh = NA (ksf) ±y= NA % 
Undr. Ambient Shear Strain, Eu.: % NA NA NA at end of cyclic loading, cr'vcy,r = NA (ksf) 

1.17 No Value: 2.217 (ksf) -----Data Normalization: X Yes 
~~~-~~~~~~~-.-~~-~~-'r-.---r~-; 

Using Effective Vertical Stress: 
~~--------~~--~~~----~--------~~--~~~ X Pre-Shear Conditions Wire Reinforced Membrane, Model: Post-Cyclic Conditions 

X Regular Membrane with Rings Maximum Stress during Consol. 
Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. For G in the Test Sta. No. indicates Fugro or GEOTAC apparatus. 

NA - Not Applicable 
Final Visual Description and Remarks: Mottled Brownish Yellow and l:.Lg~Qray LeaI!..CLh~(C_L) __ . ______ . ____________ . 

Loading Summary 
'th y cr' v 'th/cr'v 6,cr'jcr'v,c cjcr'v.c 

(ksf) (%) (ksf) - - -
at Peak Shear Stress 0.821 11.67 1.220 0.673 0.450 0.370 

at Maximum Strain 0.611 29.72 0.966 0.632 0.565 -

Boring B-2321UD, Sample UD-5B, Depth 17.0 -18.7 ft FUGRO CONSULTANTS, INC. 
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Boring No . B-2321 UD .. Sample No . UD-5B .. 
Elapsed Shear Shear Effective Calulated Pore Secant Tangent Norm. Shear Norm. Vert. Norm. Deer. Stress Ratio 

Time Strain Stress Vertical Stress Press. Change Shear Modulus Modulus Stress Stress in V. Stress Angle 
y 'th 0" v I'>U = 1'>00'v Gs GT r.r/cr'v.c cr'v/cr'v,c I1cr'icr'v.c $'DSS 

(min) (%) (ks!) (ks!) (ks!) (ks!) (ks!) (') 
0.0 0.00 -0.007 2.217 0.000 - - -0.003 1.000 0.000 -0.19 
2.5 0.08 0.163 2.207 0.010 212.762 151.706 0.074 0.995 0.005 4.23 
4.9 0.20 0.275 2.203 0.015 138.764 81.660 0.124 0.993 0.007 7.12 
7.4 0.33 0.367 2.170 0.047 113.487 63.751 0.165 0.979 0.021 9.59 
9.9 0.46 0.438 2.112 0.105 96.842 49.091 0.198 0.953 0.047 11.72 

12.3 0.59 0.495 2.057 0.160 85.038 39.153 0.223 0.928 0.072 13.52 
14.8 0.74 0.547 1.988 0.230 74.853 29.937 0.247 0.896 0.104 15.40 
17.3 0.92 0.592 1.913 0.305 65.105 21.358 0.267 0.863 0.137 17.20 
19.7 1.11 0.626 1.831 0.387 57.110 15.139 0.282 0.826 0.174 18.87 
22.2 1.30 0.650 1.751 0.466 50.406 11.366 0.293 0.790 0.210 20.36 
24.7 1.49 0.669 1.696 0.521 45.372 8.983 0.302 0.765 0.235 21.53 
27.2 1.68 0.683 1.646 0.571 41.226 6.448 0.308 0.743 0.257 22.54 
29.6 1.87 0.694 1.593 0.624 37.481 4.896 0.313 0.718 0.282 23.53 
32.1 2.08 0.703 1.548 0.670 34.202 3.102 0.317 0.698 0.302 24.43 
34.6 2.30 0.707 1.491 0.726 31.076 1.566 0.319 0.673 0.327 25.35 
37.0 2.51 0.710 1.459 0.759 28.555 1.254 0.320 0.658 0.342 25.95 
39.5 2.72 0.712 1.423 0.794 26.452 0.680 0.321 0.642 0.358 26.58 
42.0 2.93 0.713 1.391 0.826 24.603 0.537 0.321 0.627 0.373 27.13 
49.4 3.55 0.717 1.317 0.901 20.433 0.847 0.323 0.594 0.406 28.56 
56.8 4.18 0.723 1.268 0.950 17.471 1.128 0.326 0.572 0.428 29.71 
64.2 4.79 0.731 1.225 0.992 15.413 1.027 0.330 0.553 0.447 30.81 
71.6 5.47 0.736 1.210 1.007 13.599 1.226 0.332 0.546 0.454 31.33 
79.0 6.06 0.746 1.199 1.019 12.432 1.686 0.337 0.541 0.459 31.90 
86.4 6.71 0.757 1.195 1.023 11.399 1.354 0.342 0.539 0.461 32.37 
93.8 7.32 0.763 1.194 1.024 10.531 1.577 0.344 0.538 0.462 32.59 

101.2 7.95 0.777 1.197 1.020 9.864 1.652 0.350 0.540 0.460 32.99 
108.6 8.59 0.784 1.196 1.021 9.218 1.345 0.354 0.540 0.460 33.25 
116.0 9.22 0.794 1.203 1.015 8.692 1.320 0.358 0.542 0.458 33.44 
123.4 9.86 0.801 1.200 1.018 8.200 1.399 0.361 0.541 0.459 33.73 
130.8 10.46 0.811 1.204 1.013 7.829 1.090 0.366 0.543 0.457 33.97 
138.2 11.09 0.814 1.215 1.002 7.409 0.791 0.367 0.548 0.452 33.83 
145.7 11.67 0.821 1.220 0.997 7.096 0.470 0.370 0.550 0.450 33.93 
153.1 12.30 0.820 1.222 0.996 6.723 -1.030 0.370 0.551 0.449 33.86 
160.5 12.89 0.809 1.224 0.994 6.329 -1.857 0.365 0.552 0.448 33.46 
170.3 13.76 0.793 1.212 1.005 5.814 -0.643 0.357 0.547 0.453 33.18 
185.1 15.03 0.800 1.208 1.010 5.369 0.263 0.361 0.545 0.455 33.51 
199.9 16.26 0.799 1.201 1.017 4.963 -0.467 0.360 0.542 0.458 33.65 
214.7 17.51 0.788 1.196 1.022 4.544 -2.665 0.355 0.539 0.461 33.38 
229.6 18.82 0.730 1.149 1.068 3.917 -2.534 0.329 0.518 0.482 32.42 
244.4 20.07 0.722 1.127 1.090 3.633 -1.804 0.326 0.508 0.492 32.63 
259.2 21.31 0.685 1.093 1.124 3.250 -2.164 0.309 0.493 0.507 32.08 
274.0 22.57 0.668 1.064 1.153 2.992 -0.272 0.301 0.480 0.520 32.12 
288.8 23.85 0.678 1.043 1.175 2.876 -0.572 0.306 0.470 0.530 33.05 
303.6 25.12 0.653 1.024 1.193 2.630 -1.668 0.295 0.462 0.538 32.53 
318.4 26.39 0.636 1.008 1.210 2.438 -0.968 0.287 0.455 0.545 32.25 
333.2 27.67 0.629 0.983 1.234 2.299 -0.630 0.284 0.444 0.556 32.59 
348.0 28.91 0.620 0.968 1.249 2.170 -0.935 0.280 0.437 0.563 32.63 
357.9 29.72 0.611 0.966 1.252 2.079 -1.177 0.275 0.435 0.565 32.31 

Boring B-2321UD, Sample UD-5B, Depth 17.0 -18.7 ft FUGRO CONSULTANTS, INC. 
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Report No. 0411-08-1686 
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Shear Strain, Y (%) 

STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-6B - Depth: 28.5 - 30.2 ft 
Boring B-2321 U D 

ICAw 7/ff,/oft 
Reviewed By:~ B-2321_U06b.xls, ShearModulusVsStrain 6/20/2008 FUGRO CONSULTANTS, INC. 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 
Project Number: __ .:..04..:...1;....;1.;".-0:..,;8=--..:...16:..,;8:..,:6 __ 

Task No.: NA 
TestType: ..::S:..,:D:..,:S:..,:S=--______ _ 

Assign, cr'v,e = 3.60 ksf 
Sta. No.: 7G File Name: B-2321 UD6b 

Ke.oss (th.e I cr'v,e)= NA 

Project Name: Exelon (Victoria) Induced OCR = NA Kub,DSS (thu,b I cr'v,e) = NA -----
Type Stage: _N_A_____ NA 

Specific Gravity: 

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

NA & NA 

@Meas' 

NA 

., 2720 DAssumed 

~Tube UField Extruded [J Liner U_Remolded __ - Tamping UConstant Effort: BlowslTamps per Layer = ----
Boring No.: B-2321 UD LPC Core Impact/Rammer Rammer Wgt.(lbf)= No. Layers = -- - ------- ------

Sample No.: UD-6 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) = -- - -
Dundercompaction: ----u,;:-(0/0:-___ Depth (ft): 28.5 - 30.2 Specimen No.: B - Kneading Dia. (in.) = 

nspec. Selection by X-ray; nGeomarine Sample Ref. Effort= % Compo = ±Opt.= 

Type ~Koat: ~ Incremental 

I 
; UAnisotropic at: H Inclined Stress Path, Ke,DSS LJ Used Automated System 

Consolidation: CRS 900 Stress Path Remarks: 

Loading X Static X Strain Creep X Const, Vol.IHt X Without - Water WCYCIiC(HZ) Strain UStress 
I-- - - I-- -

Rate{ ____ 0.1; 
r-

Conditions: Rapid Stress Post Cyclic Drained With - Bath l' Other: , 

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

Content (WC); Top (Wd Bottom (W 0,2) Sides (W 0,3) (see below) Mass Moist Soil + Tare (g) 304.22 127.06 

Container No. 191 4208 5005 4229 Mass Tare (g) 182.70 3.90 
-------------~- - .-----------~ -~---~--~--- --

Mass Moist Soil + Cont. (g) 75.60 140.54 62.41 47.19 Mass Moist Soil, Mt,o Mt,at (g) 121.52 123.16 
------ --~-~---~ .. ----.. ---- ------- --------_. - ---------

__ JY1.§1~s_~ry_S_oil_!~c:l_n!ai ne:r~L 66.87 118.71 56.02 43.42 ___ !§.~ess E..I)'_~.c:l.~soil_'!~l':!~~ed in !!.nal mass above) -- ._- _ .. _-_ ... _---_ .. - ._-
----~----- ------------- .-- -----------"--

Mass Container (g) 30.76 30.65 31.54 30.29 Container No. --_. ._------ - ------
WATER CONTENT (%) 24.18 24.79 26.10 28.71 Mass Dry Soil + Container (g) 

Avg. Initial WC, Wo,avg (%) 25.02 Final W at: X Slice; Whole Spec. Mass Container (g) 

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

Specimen Trimming: Estimated Initial Unit Weight I 
~Trimming Ring for Fugro Apparatus 

~ 
Large-ring 10 # Total, Yt,o (lb/W)= 116.55 Dry, Yd,o (Ib/ft°)= 93.23 I 

X Trimming Ring for NGI Apparatus Small-ring 10 # 
Hs,dmm): 18.65 As,t (cm2

): 34.90 Specimen Lateral Confinement by: 

Ds,t(mm) : 66.66 Vs,t (cm3
): 65.09 I Wire Reinforced, Model: Thickness (mm) = 

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

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

) 

Height (Htr) Diameter (Do) Remarks: 0 

1 18.670 1-T NA cr'y,C 
-
2 18.640 2-M NA cr'v,max 

3 18.650 3-B NA ~ Regular Membrane with Ring Set No. 7 10, Rings (mm) 

4 18.600 1'-T NA For Free Standing Thickness (mm): Top: 0.57 , = 67.23 

5 18.670 2'-M NA or Reconstituted Spec.: ~Single Bottom: 0.56 , Corr. for memo - ------------
Atr(cm2):1 Avg. 3'-B NA NA X Double Membr. Thick. = 0.28 = 66.660 

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

Note: NA indicates not applicable. 527.2 g, 1.16 Ibf 

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

Final Visual Description: Mottled Brownish Yellow _and Light Gray Fat C_L_A_Y-,-(C_H'--.) _____ _ 

Other Remarks: 

Trim.! Recon. By: HC ------ Setup By: ___ H_C __ Take Down By: __ ,-H_C __ 

Date: 3/25/2008 Date: 3/26/2008 Date: 3/28/2008 
Final Calc. By: ___ L,-F __ 

Remarks: 
Reviewed By: __ .:..Hc....P_,-"'=-' Prelim. Calc. By: HC 

Specimen Take Down:@Spec. removed right after shearing 

DSpec. unloaded to zero stress with access to water 

B-2321_UD6b.xls, SetupTD 6/20/2008 FUGRO CONSULTANTS, INC. 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary 

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

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

Type Test: SDSS specimen{X"lJdisturbedll; DReconstituted; DRemolded 

Calculations Corr. for Salt (dissolved solids): 0 No or, Yes, with concentration = ppm 

Consolidation Stress Summary and Loading Summary 

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

Nominal Vertical Stress, cr'v (ksf) NA 3.6 ~__ Cyclic Rate (Hz): 1; Other = 

AxialNertical Force, PVT •n (Ibf) NA NA NA During/End of Loading Static Cyclic 
Horizontal Force, Phr.n (Ibf) NA 0 NA Change in Height, t.HL.n (mm) NA NA 

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

UON,days,hrs) NA 0.69 Days NA Post Cy.Displ. Reset to Null Position: Yes; No 

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

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

Top, W o.1 Bomom, Wo•2 Sides, W O•3 Avg., W o.avg Selct., Wo•s Back Cal. Initial Selected Water Content (%) 25.02 

Wo 24.18 24.79 26.10 25.02 25.02 27.00 Initial, Md.o 97.20 
------- --------------

So 81.6 82.8 85.1 83.2 83.2 86.7 Final, Md.al 95.69 
-----

Measured final mass of moist soil, MI•al (g) 123.16 Selected, Md 96.45 

Final mass of moist soil corrected for excess dry soil, Mlal.e (g) 123.16 I Initial Back Cal. Specific Gravity (TS): 

Selected So (%) --
HeighWolume Change Summary Selected Wo (%) 

Variation in During Initial During Specimen Specific Gravity, G •. be 
Height & Volume Consol. to Rebound Unloaded Calculation of tNo by Different Procedures 

During Consol. cr'v,cor cr1vc,max= to cr' = v.e After Test To By Selected Volumes By Change in Mass 

Stress Units (ksf) 3.600 NA NA t.Ve (cm3) 2.37 - MI•o - (Mlal,e + t.VL + t.VuL) 
Sign Convention: (+) t.V out & t.H down; (-) t.V in & t.H up By Cal. Height & App. Area t.Ve (cm3

) -1.64 

Delta Def. Read., ~~r,n (mm) 1 __ 0_.6_8_0 __ 1 ______ 1 ______ 1 t.Ve (cm3
) 2.37 By Saturation = 100% and 

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

Corr. Total Def. t.He,n (mm) 0.680 t.Ve (cm3
) 2.37 t.Ve (cm3

) NA 

t.Vn using Ao - spec. (cm3
) 2.37 

t.Vn using Ae,n- app. (cm3
) 2.37 Back Cal. Water Content During Consolo -

t.Vn using burette meas.(cm 3
) -3.00 Based on the Consolidation Conclusions Given Below 

Selected t.Vn (cm3
) 2.37 NA NA = t.VuL I Assumed Saturation (%) 100.00 

After Test WC Corr. for IW during Shear & Unloading, W.,' (%j NA Back Cal. WC before Loading, W e.be (%) 28.14 

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

Consolidation t.Ve (cm3
) = 2.37 t.He (mm) = 0.680 ea.e (%) = 3.65 t.Ve,max (cm3

) = NA 
----------- -- ---

& Preshear Ve (cm3
) = 62.71 He (mm) = 17.970 eV,e (%) = 3.65 

-----.-~--- ------- --~----.. -.-

Conclusions Ae (cm2
) = 34.90 t.Ye (mm) = NA Ye (%) = NA 

Summary of Specimen Physical Properties: 

Specific Gravity: Water Total Dry 

G.= 2.720 Measured Height Volume Area Content Unit Weight Unit Weight 

Condition: (mm) (cm3
) (cm2

) (%) (pcf) (pet) 

Initial (as trimmed) 18.650 65.09 34.90 26.0 116.6 92.5 
After to cr'v.e 17.970 62.71 34.90 28.1 123.0 96.0 

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

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

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

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

Remarks: t95 for max stress = 1.5 min 

Boring B-2321 UD, Sample UD-6B, Depth 28.5 - 30.2 ft 

eae.max (%)= NA 

Preshear: Yua (%)= NA 

Saturation Void Ratio, 

(%) e 

84.9 0.836 
100.0 0.769 

NA NA 

Calculated By: ___ Lc-F __ 

Reviewed By: __ .:.cH-'-P----!t4-=(J_ 

FUGRO CONSULTANTS, INC. 
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Project Number: __ ...:0...,;4..,..1.;".1-....:0....:8..,.-1;.,,:6;,.:8....:6...,..-_ 
Project Name: __ E_x_e_lo_n-,(,-V_ic_to_r_ia..!..) __ 

Test Type: ....:S;,.:D...,;S;.,,:S'--_...,.-____ =-Test Sta. No.: 7G File Name: B-2321 UD6b 
Task No.: NA Test No.: NA Test Series for: NA 

~Tube UField Extruded tj~iner 1 I Remolded Tamping WConstant Effort: BlowsfTamps per Layer = 
Boring No.: B-2321 UD LPC Core ImpacURammer Rammer Wgt.(lbf)= No. Layers = -r-

Sample No.: UD-6 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) = 
i-- D Undercompaction: Depth (ft): 28.5 - 30.2 

ISpec. Selection by X-ray; 

Type 
Consolidation: 

Loading X Static 
Conditions: 

Specific Gravity: 
G. = 2.720 Measured 

Condition: 
Initial 

After to O"v.c 

Height 
(mm) 
18.65 
17.97 

Specimen No.: B r- Kneading Uni (%) = Dia. (in.) = 
nGeomarine Sample 

---
Ref. Effort= % Compo = ±Opt.= 

Anisotropic at: Inclined Stress Path, Kc DSS 

90U Stress Path . 

X Without - Water 
With - Bath 

Summary of Specimen Physical Properties 
Water Unit Weight LL 

Volume Area Content Total Dry Saturation PL -200 
(cm3

) (cm2
) (%) (pcf) (pcf) (%) PI % 

65.09 34.90 25.99 116.6 92.5 84.9 75 94.7 
62.71 34.90 28.14 123.0 96.0 100.0 20 NA ------------ ,._---

Consol.: to 0" vc.max NA NA NA NA NA NA NA 55 NA 

Consolidation Stress Summary and Loading Summary 
Item Unit Max. Stress Pre-Shear Post Cyclic X IStatic Strain Rate = 4.0 %/hr. 

Stress 

Void Ratio, 
e 

0.836 
0.769 

NA 

Vert. Consol. Stress, 0"..,: (ksf) NA 3.632 NA ICyclic Rate (Hz): I 10.1 ; I 11 ; Other = 
Induced OCR: - NA NA NA DuringlEnd of Loading Static Cyclic 

Axial Strain during Consol., Ea.,: % NA 3.65 NA Change in Height, L'1H L,n (mm): NA NA 
Horiz. Consol. Stress, ~h.': (ksf) NA NA NA Change in Vol., L'1VL,n (cm\ NA NA 

Consol. Stress Ratio, ~h., / cr',.,: - NA NA NA Post Cy.Displ. Reset to Null Pos.: IYes; INo 
Shear Strain during Consol., Eh.,: % NA NA NA Number of ~oading Cycles, N = NA 

Undr. Ambient Shear Stress, ~h.ua: (ksf) NA NA NA ±'h = NA (ksf) ±:y= NA % 
Undr. Ambient Shear Strain. Eua: % NA NA NA at end of cyclic loading, cr'v,y.r = NA (ksf) 

No Value: __ 3._63_2 __ (ksf) 1.16 Data Normalization: X Yes 
~~~--~~r-~~~~-'--~------__ ~r-r----r~~ 

Using Effective Vertical Stress: 
..... -r-w-ir-e-R-e-in-fo-rc...;e;..dL..;M;..;e..l.m-b...;ra.;..n-e,...L..M-o.Ld-e..ll: L-.--r""""::"""-"';"';"';"';~-::-::,L-."';"';-'-;.,;..j,~ X Pre-Shea r Conditions Post-Cyclic Conditions 

X Regular Membrane with Rings Maximum Stress during Consol. 
Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. For G in the Test Sta. No. indicates Fugro or GEOTAC apparatus. 

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

~~-------------------

Loading Summary 

'h y d v 'h/dv £:.O"/O"v.c cjO"v.c 
(ksf) (%) (ksf) - - -

at Peak Shear Stress 1.339 23.75 2.485 0.539 0.316 0.369 
at Maximum Strain 1.084 29.78 2.336 0.464 0.357 -

Boring B-2321UD, Sample UD-6B, Depth 28.5 - 30.2 ft FUGRO CONSULTANTS, INC. 
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Boring No . B-2321 UD .. Sample No . UD-6B .. 
Elapsed Shear Shear Effective Calulated Pore Secant Tangent Norm. Shear Norm. Vert. Norm. Deer. Stress Ratio 

Time Strain Stress Vertical Stress Press. Change Shear Modulus Modulus Stress Stress in V. Stress Angle 
y "th a'v ~U = ~a'v Gs GT "trla'v.c cr\)crI

V•C ~a'ja'v.c $'oss 
(min) (%) (ks!) (ks!) (ks!) (ks!) (ks!) ( 0 ) 

0.0 0.00 0.000 3.632 0.000 - - 0.000 1.000 0.000 0.00 
3.1 0.01 0.062 3.610 0.022 440.262 342.301 0.017 0.994 0.006 0.98 
6.2 0.08 0.231 3.618 0.014 277.491 211.088 0.064 0.996 0.004 3.65 
9.3 0.18 0.411 3.610 0.022 222.812 153.533 0.113 0.994 0.006 6.49 
12.4 0.30 0.562 3.586 0.046 186.453 109.114 0.155 0.987 0.013 8.90 
15.6 0.44 0.686 3.533 0.099 155.580 79.195 0.189 0.973 0.027 10.99 
18.7 0.57 0.776 3.472 0.160 135.921 63.275 0.214 0.956 0.044 12.61 
21.8 0.71 0.858 3.415 0.217 120.201 53.453 0.236 0.940 0.060 14.10 
24.9 0.87 0.936 3.338 0.294 107.456 39.949 0.258 0.919 0.081 15.67 
28.0 1.05 0.990 3.258 0.374 94.384 27.913 0.273 0.897 0.103 16.90 
31.2 1.22 1.034 3.178 0.454 84.651 23.688 0.285 0.875 0.125 18.03 
34.3 1.40 1.072 3.126 0.506 76.705 19.154 0.295 0.861 0.139 18.94 
37.4 1.57 1.101 3.073 0.559 70.082 15.763 0.303 0.846 0.154 19.72 
40.5 1.77 1.130 3.016 0.616 63.972 10.835 0.311 0.830 0.170 20.55 
43.6 1.96 1.144 2.971 0.661 58.206 6.517 0.315 0.818 0.182 21.06 
46.8 2.15 1.156 2.934 0.698 53.630 6.745 0.318 0.808 0.192 21.50 
49.9 2.36 1.170 2.899 0.733 49.650 4.931 0.322 0.798 0.202 21.98 
53.0 2.56 1.176 2.855 0.777 45.878 2.245 0.324 0.786 0.214 22.38 
62.4 3.21 1.188 2.749 0.883 36.975 1.214 0.327 0.757 0.243 23.37 
71.7 3.83 1.191 2.685 0.947 31.078 0.297 0.328 0.739 0.261 23.92 
81.0 4.44 1.191 2.633 0.999 26.803 -0.685 0.328 0.725 0.275 24.34 
90.4 5.06 1.183 2.577 1.055 23.362 -0.419 0.326 0.710 0.290 24.65 
99.7 5.68 1.186 2.555 1.077 20.883 0.765 0.327 0.703 0.297 24.91 
109.0 6.31 1.192 2.534 1.098 18.891 1.052 0.328 0.698 0.302 25.20 
118.4 6.95 1.200 2.519 1.113 17.257 0.596 0.330 0.694 0.306 25.46 
127.7 7.60 1.200 2.475 . 1.157 15.783 0.263 0.330 0.682 0.318 25.86 
137.1 8.23 1.203 2.467 1.165 14.621 1.092 0.331 0.679 0.321 26.00 
146.4 8.86 1.214 2.458 1.174 13.694 0.979 0.334 0.677 0.323 26.29 
155.7 9.48 1.215 2.471 1.161 12.812 0.054 0.335 0.680 0.320 26.19 
165.1 10.11 1.215 2.477 1.155 12.011 -0.852 0.334 0.682 0.318 26.12 
174.4 10.76 1.204 2.480 1.152 11.194 -1.663 0.332 0.683 0.317 25.90 
183.7 11.39 1.193 2.475 1.157 10.477 -2.006 0.329 0.681 0.319 25.74 
193.1 12.04 1.178 2.472 1.160 9.785 -1.345 0.324 0.681 0.319 25.49 
202.4 12.67 1.176 2.466 1.166 9.278 0.239 0.324 0.679 0.321 25.50 
214.9 13.54 1.184 2.464 1.168 8.738 0.889 0.326 0.679 0.321 25.66 
233.5 14.85 1.195 2.482 1.150 8.049 1.014 0.329 0.683 0.317 25.71 
252.2 16.08 1.209 2.499 1.133 7.519 0.389 0.333 0.688 0.312 25.82 
270.9 17.40 1.205 2.515 1.117 6.922 -0.878 0.332 0.692 0.308 25.60 
289.6 18.66 1.187 2.493 1.139 6.361 -0.322 0.327 0.686 0.314 25.46 
308.2 19.91 1.196 2.476 1.156 6.010 2.353 0.329 0.682 0.318 25.79 
326.9 21.21 1.248 2.477 1.155 5.884 4.470 0.344 0.682 0.318 26.74 
345.6 22.47 1.311 2.485 1.147 5.833 3.589 0.361 0.684 0.316 27.82 
364.2 23.75 1.339 2.485 1.147 5.637 -0.193 0.369 0.684 0.316 28.31 
382.9 25.03 1.306 2.464 1.168 5.217 -4.851 0.360 0.678 0.322 27.93 
401.6 26.36 1.211 2.382 1.250 4.594 -6.888 0.333 0.656 0.344 26.96 
420.3 27.67 1.124 2.347 1.285 4.064 -5.694 0.310 0.646 0.354 25.60 
438.9 28.96 1.063 2.335 1.297 3.670 -1.058 0.293 0.643 0.357 24.47 
451.4 29.78 1.084 2.336 1.296 3.642 2.626 0.299 0.643 0.357 24.90 

Boring B-2321UD, Sample UD-6B, Depth 28.5 - 30.2 ft FUGRO CONSULTANTS, INC. 
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STATIC Dss TEST 
Ko Consolidation - OCR = NA 

Sample: UD-8B - Depth: 48.5 - 50.2 ft 
Boring B-2321 U D 
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Ko Consolidation - OCR = NA 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 
Test Type: _S_D_S_S _______ _ 

Assign, cr'v,e = 5.76 
Sta. No.: 5G File Name: B-2321 UD8b 

Ke.DSS (th.e I cr'v,e)= NA 
Project Number: ___ 0_4_1_1-_0_8_-1_6_8_6 __ 

Task No.: NA ksf 

Project Name: Exelon (Victoria) Induced OCR = NA Kub,DSS (thu,b I cr'v,e) = NA -----
Type Stage: .c..N.c..A-'--____ NA 

Specific Gravity· 
Test No.: NA Test Series for/on: _N_A ____ _ 
Assig Remarks' 

NA 

0Meas' 

NA & NA 

DAssumed ., 2720 

~Tube UField Extruded o Liner URemolded Tamping I-Jconstant Effort: BlowslTamps per Layer = ---
Boring No.: B-2321 UD LPC Core Impact/Rammer Rammer Wgt.(lbf)= No. Layers = ---------- - _._-_. 

Sample No.: UD-8 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) = 
----~----- .. ------ - tJ Undercompaction: -u;:;-(%) = ___ Depth (ft): 48.5 - 50.2 Specimen No.: B - Kneading Dia. (in.) = o Spec. Selection byX-::ray;' nGeOmarinesamPle Ref. Effort= % Compo = ±Opt.= 

Type ~Koat: ~ Incremental ; UAnisotropic at: Hlnclined Stress Path, Ke,DSS U Used Automated System 
Consolidation: CRS 900 Stress Path Remarks: 

Loading X Static -1~train Hcreep Mconst, Vol.IHt X Without - Water !-JCYCIiC (Hz) HStrain Ustress - -
Rate:rlo.1; Conditions: Rapid Stress Post Cyclic Drained With - Bath 1; Other: 

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

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

Container No. 592 4091 5005 4018 Mass Tare (g) 182.69 4.52 
Mass Moist Soil + Cant. (g) 49.54 139.55 57.17 63.22 Mass Moist Soil, Mt,o Mt,at (g) 121.96 121.19 

__ Mass 12.1}'~_oil ~~ontairl..~Jg) 45.59 114.19 51.14 55.61 ____ ~~~~~~~~~..<soil not included in final mass above) ----------------- ._-------------_. -------------
Mass Container (g) 31.71 30.66 31.53 30.13 Container No. 

.. 

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

Avg. Initial WC, Wo.avQ (%) 29.86 Final W at: X Slice; Whole Spec. Mass Container (g) 
.--------~-----

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

Specimen Trimming: Estimated Initial Unit Weight I 
-xiTrimming Ring for Fugro Apparatus 

~ 
Large-ring ID # Total, Yt.o (lb/ff)= 116.98 Dry, Yd.o (lb/W)= 90.08 I 

X Trimming Ring for NGI Apparatus Small-ring ID # 
Hs,t(mm): 18.65 I As,t (cm\ 34.90 Specimen Lateral Confinement by: 

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

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

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

Height (Htr) Diameter (Do) Remarks: 0 

1 18.730 1-T NA a1v,c 

2 18.630 2-M NA cr'v,max 

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

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

~ 18.670 2'-M NA or Reconstituted Spec.: ~Single Bottom: 0.60 , Corr. for memo 
Avg. 3'-B NA Atr (Cm

2)+ NA X Double Membr. Thick. = 0.31 = 66.660 

= 18.650 Avg NA Vtr (cm3
): NA Area Ring with mem., Ao: (cm2)= 34.90 ; (in2)= 5.409 

Note: NA indicates not applicable. 528.0 g, 1.16 Ibf 
------------r-, 

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

Final Visual Description: _~ottled Light Yellowish Brown and Light.Qr:~at ~I:AY (CHt _______ _ 

Other Remarks: __________ '--__________________ _ 

Trim.! Recon. By: HC Setup By: HC Take Down By: HC 
Date: 4/1/2008 Date: 4/2/2008 Date: 4/5/2008 

Prelim. Calc. By: He Final Calc. By: LF Reviewed By: HP WI 
Specimen Take Down:0spec. removed right after shearing 

Dspec. unloaded to zero stress with access to water 
Remarks: 

I'A w .., H&I 0& 

B-2321_UD8b.xls, SetupTD 6/20/2008 FUGRO CONSULTANTS, INC. 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary 

Project Number: 0411-08-1686 Test Station No.: 5G File Name: B-2321 UD8b 

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

Type Test: SDSS Specimen:~disturbed"; DReconstituted; DRemolded 
Calculations Corr. for Salt (dissolved solids): 0 No ~Yes, with concentration = ppm 

Consolidation Stress Summary and Loading Summary 
Test Stage: Max. Stress Pre-Shear Post Cyclic X Static Strain Rate = (%/hr or 

Nominal Vertical Stress~ cr'.jksf) NA 5.76 NA Cyclic Rate (Hz): 1; Other = 
AxialNertical Force, pvr.n (Ibf) NA NA NA During/End of Loading Static Cyclic 

Horizontal Force, Phr•n (Ibf) NA o NA Change in Height, ilHL.n (mm) NA NA 

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

tc,(ON,days,hrs) NA 1.19days NA Post Cy.Displ. Reset to Null Position: Yes; No 
Undrained ambient stress applied: with Delta shear force (Ibf) = NA & Duration (min) = NA & Delta disp Mh ua (mm) = ., NA 

Trimmed Specimen (TS) - Inital Water Contents over Saturation ( %): Calculated Mass of Dry Soil (g) 
Top, Wo,1 Botttom, Wo,2 Sides, Wo,3 Avg., Wo.avg Selct., Wo•s B 

Wo 28.46 30.36 30.75 29.86 29.86 

So 89.9 92.9 93.5 92.1 92.1 
Measured final mass of moist soil, Ml.at (g) 

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

HeighWolume Change Summary 

Variation in 

Height & Volume 
During Consol. 

Stress Units (ksf) 

During Initial 

Con sol. to 

o'\,cor cr'vc,max= 

5.760 

During 

Rebound 

to cr'v,c = 
NA 

Specimen 

Unloaded 

After TestTo 
NA 

Sign Convention: (+) ilV out & ilH down; (-) tN in & ilH up 

Delt~I:?~~_~~_~~~ar,n (mml_~775 ------1-----1 
Total Equip. Comp., Lildafe (mm) 0.000 ----1-----1-----1 

1 ____ C_o_rr.T~Def.ilHc,n(mm)I---0-.7-7-5---I----------I----------1 
ilVn using Ao _ spec. (cm3) 2.70 

ilVn using Ac,n- app. (cm3
) 2.70 

ilVn using burette meas.(cm 3
) 0.30 

ack Cal. Initial Selected Water Content (%) 29.86 

30.69 Initial, Md.o 93.92 

93.4 Final, Md,at 93.32 
121.19 Selected, Md 93.62 

121.19 I Initial Back Cal. Specific Gravity (TS): 

Selected So (%) 
Selected Wo (%) 

Specific Gravity, Go,be 
Calculation of dVe by Different Procedures 

By Selected Volumes By Change in Mass 

ilVe (cm3
) 2.72 - Mt,o - (Mtat,c + ilVL + ilVuL) 

By Cal. Height & App. Area ilVe (cm3
) 0.77 

ilVe (cm3
) 2.70 By Saturation = 100% and 

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

ilVe (cm3
) 2.70 ilVe (cm3

) NA 

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

Selected ilVn (cm3
) 2.72 NA NA = ilVuL I Assumed Saturation (%) 100.00 

After Test WC Corr. for bV during Shear & Unloading, Wa~, ('!oj NA Back Cal.· WC before Loading, We,be (%) 29.75 

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

Consolidation ilVe (cm3
) = 2.70 dHe (mm) = 0.775 Ea,e (%) = 4.16 

& Preshear Ve (cm3
) = 62.38 He (mm) = 17.875 Ev,e (%) = 4.15 --- -------- -----------' 

Conclusions Ae (cm2
) = 34.90 ilYe (mm) = NA Ye (%) = NA 

Summary of Specimen Physical Properties: 

Specific Gravity: Water Total Dry 
Go= 2.720 Measured Height Volume Area Content Unit Weight Unit Weight 

Condition: (mm) (cm3
) (cm2) (%) (pcf) (pcf) 

Initial (as trimmed) 18'.650 65.09 34.90 30.3 117.0 89.8 
After to cr'v,c 17.875 62.38 34.90 29.7 121.6 93.7 
Consol.: to dve,max NA NA NA NA NA NA 

LCA-Method: 1- Initial measured value remains constant. 4 - Based on change in height & volume. 
& Note(s) 2 - Initial measured value corrected for applied stress. NA - Not Applicable 

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

Remarks: t95 for max stress = 15.2 min 

Boring B-2321UD, Sample UD-8B, Depth 48.5 - 50.2 ft 

ilVe,max (cm3
) = NA 

Eac,max (%)= NA 

Preshear: Yua (%)= NA 

Saturation Void Ratio, 

(%) e 
92.7 0.891 

100.0 0.812 
NA NA 

Calculated By: __ ...::L;;..F __ 

Reviewed By: __ ..:...H;;..P_",-,-,-' 

FUGRO CONSULTANTS, INC. 
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Project Number: ___ 0_4_1_1-_0_8_-1_6_8_6 __ Test Type: _S_D_S_S_--:-:-:-___ --::c:- Test Sta. No.: 5G File Name: B-2321 UD8b 
Project Name: _---"E:;.x;,,:;e.;.:lo"-n.;.:(....:.V.;,.:ic:..:.to:..;r.;,:ia:..!..) __ Task No.: NA Test No.: NA Test Series for: NA 

~TubeUField Extruded .OLiner I I Remolded Tamping --.J Constant Effort: Blowsrramps per Layer = 
Boring No.: B-2321 UD LPC Core - ImpacURammer Rammer Wgt.(lbt)= 

Sample No.: UD-8 Compostite No.: Pluviated: - Tamper Force (Ibt)= 
Depth (ft): 48.5 - 50.2 

llSpec. Selection by X-ray; 
Specimen No.: B Kneading :=:JUndercompaction: Un; (%) = -
DGeomarine Sample Ref. Effort= % Compo = 

Type 
Consolidation: 

Loading Static 
Conditions: 

Specific Gravity: 
Gs = 2.720 Me.sured Height 

Condition: (mm) 
Initial 18.65 

After to cr'v,c 17.88 
-----~--.-

Consol.: to cr'vc,max NA 

Volume 
(cm3

) 

65.09 
62.38 

NA 

Anisotropic at: Inclined Stress Path, KcDSS 
90U Stress Path ' 

X Without - Water 
With - Bath 

Summary of Specimen Physical Properties 
Water Unit Weight 

Area Content Total Dry Saturation 
(cm2

) (%) (pct) (pct) (%) 
34.90 30.27 117.0 89.8 92.7 
34.90 29.75 121.6 93.7 100.0 

. ._----
NA NA NA NA NA 

Consolidation Stress Summary and Loading Summary 

No. Layers = 
Drop (in.) = 
Dia. (in.) = ---

± Opt.= 

LL 
PL -200 
PI % 
64 97 
16 NA 
48 NA 

Item Unit Max. Stress Pre-Shear Post Cyclic X IStatic Strain Rate = 4.7 %/hr. 

Stress 

Void Ratio, 

e 
0.891 
0.812 

NA 

___ . Vert. Cons.oL~tr.~~~'-"~ __ lkst) _ NA 5.776 NA ICyclic Rate (Hz): I 10.1 ; I 11 ; Other = 
Induced OCR: - NA NA NA During/End of Loading Static Cyclic 

Axial Strain during Con sol. , Ea.,: % NA 4.16 NA Change in Height, ~HL,n (mm): NA NA 
Horiz. Consol. Stress, th.,: (kst) NA NA NA Change in Vol., ~VL,n (cm\ NA NA 

Consol. Stress Ratio, th.' I 0 .... ,: - NA NA NA Post Cy.Displ. Reset to Null Pos.: IYes; INo 
Shear Strain during Consol., Eh.,: % NA NA NA Number of Loading Cycles, N = NA 

Undr. Ambient Shear Stress, th.,,: (ksf) NA NA NA ±'th = NA (ksf) ±:y= NA % 
Undr. Ambient Shear Strain, E,,: % NA NA NA at end of cyclic loading, cr'v,y.r = NA (kst) 

1.16 No Value: __ 5._77_6 __ (ksf) Data Normalization: X Yes 
~~~-7-~~~~~~-.r-~r--r-~-.-.---r~-; 

Using Effective Vertical Stress: 
~~--------~~~~~~~--~--------~~~~~~ 

X Pre-Shear Conditions Wire Reinforced Membrane, Model: Post-Cyclic Conditions 
X Regular Membrane with Rings Maximum Stress during Consol. 

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. F or G in the Test Sta. No. indicates Fugro or GEOTAC apparatus. 
NA - Not Applicable 

Final Visual Description and Remarks: Mottled Light Yellowish Brown and Light G~ay Fat CLAY (CH) 

Loading Summary 

'h y cr'v ,Jcr'v Ilcr'/cr'v,c cjcr'v.c 
(kst) (%) (kst) - - -

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

Boring B-2321 UD, Sample UD-8B, Depth 48.5 - 50.2 ft FUGRO CONSULTANTS, INC. 
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Boring No . B-2321 UD .. Sample No . UD-8B .. 
Elapsed Shear Shear Effective Calulated Pore Secant Tangent Norm. Shear Norm. Vert. Norm. Deer. Stress Ratio 

Time Strain Stress Vertical Stress Press. Change Shear Modulus Modulus Stress Stress in V. Stress Angle 
y 'th 0" v ~U = ~O"v Gs GT 'ttlO"v.c cr'../cr'v,c ~cr'icr'V,C $'DSS 

(min) (%) (ksf) (ksf) (ksf) (ksf) (ksf) ( 0 ) 

0.0 0.00 0.009 5.776 0.000 - - 0.002 1.000 0.000 0.09 
2.6 0.04 0.226 5.772 0.004 486.940 441.352 0.039 0.999 0.001 2.24 
5.2 0.09 0.390 5.787 -0.011 442.924 296.010 0.068 1.002 -0.002 3.86 
7.7 0.16 0.537 5.776 0.001 328.046 185.208 0.093 1.000 0.000 5.32 
10.3 0.24 0.670 5.784 -0.007 278.643 156.731 0.116 1.001 -0.001 6.61 
12.9 0.33 0.793 5.761 0.015 240.787 143.999 0.137 0.997 0.003 7.84 
15.4 0.41 0.914 5.752 0.024 222.417 141.485 0.158 0.996 0.004 9.03 
18.0 0.50 1.042 5.733 0.043 205.700 131.464 0.180 0.992 0.008 10.30 
20.6 0.61 1.176 5.701 0.076 192.433 140.537 0.204 0.987 0.013 11.66 
23.1 0.71 1.336 5.664 0.113 186.526 152.438 0.231 0.981 0.019 13.27 
25.7 0.81 1.488 5.630 0.147 182.349 126.279 0.258 0.975 0.025 14.80 
28.3 0.95 1.627 5.563 0.213 170.271 109.989 0.282 0.963 0.037 16.30 
30.9 1.05 1.752 5.511 0.266 165.301 109.615 0.303 0.954 0.046 17.64 
33.4 1.18 1.876 5.453 0.324 158.304 90.454 0.325 0.944 0.056 18.99 
36.0 1.30 1.978 5.404 0.373 150.980 73.398 0.342 0.935 0.065 20.10 
38.6 1.43 2.060 5.346 0.431 143.414 64.823 0.357 0.925 0.075 21.07 
41.1 1.56 2.146 5.275 0.502 136.639 62.927 0.372 0.913 0.087 22.14 
43.7 1.70 2.227 5.272 0.504 130.795 60.111 0.386 0.913 0.087 22.90 
51.4 2.14 2.489 5.067 0.709 115.836 51.505 0.431 0.877 0.123 26.16 
59.1 2.69 2.733 4.808 0.968 101.164 33.156 0.473 0.832 0.168 29.61 
66.8 3.29 2.865 4.608 1.168 86.793 13.812 0.496 0.798 0.202 31.87 
74.5 3.91 2.899 4.441 1.335 73.866 0.600 0.502 0.769 0.231 33.14 
82.2 4.54 2.872 4.336 1.440 63.006 -6.237 0.497 0.751 0.249 33.51 
89.8 5.18 2.820 4.237 1.540 54.294 -9.852 0.488 0.733 0.267 33.65 
97.5 5.83 2.744 4.181 1.596 46.877 -12.656 0.475 0.724 0.276 33.28 

105.2 6.50 2.653 4.144 1.633 40.690 -13.301 0.459 0.717 0.283 32.63 
112.9 7.16 2.568 4.118 1.659 35.731 -11.278 0.445 0.713 0.287 31.95 
120.6 7.80 2.506 4.112 1.664 32.018 -7.818 0.434 0.712 0.288 31.36 
128.3 8.44 2.468 4.103 1.673 29.113 -6.286 0.427 0.710 0.290 31.02 
136.0 9.07 2.426 4.070 1.706 26.644 -6.791 0.420 0.705 0.295 30.80 
143.7 9.73 2.380 4.071 1.706 24.372 -7.065 0.412 0.705 0.295 30.32 
151.4 10.40 2.332 4.062 1.714 22.336 -6.889 0.404 0.703 0.297 29.86 
159.1 11.07 2.288 4.038 1.738 20.582 -6.380 0.396 0.699 0.301 29.53 
166.8 11.71 2.248 4.016 1.761 19.116 -6.057 0.389 0.695 0.305 29.24 
177.0 12.54 2.199 3.986 1.790 17.460 -5.867 0.381 0.690 0.310 28.88 
192.4 13.84 2.124 3.940 1.836 15.282 -5.443 0.368 0.682 0.318 28.33 
207.8 15.12 2.059 3.896 1.881 13.557 -4.368 0.356 0.674 0.326 27.85 
223.2 16.39 2.012 3.865 1.911 12.220 -4.135 0.348 0.669 0.331 27.50 
238.6 17.65 1.954 3.839 1.937 11.020 -3.833 0.338 0.665 0.335 26.98 
253.9 18.93 1.916 3.816 1.961 10.072 -3.650 0.332 0.661 0.339 26.66 
269.3 20.23 1.860 3.779 1.997 9.147 -3.733 0.322 0.654 0.346 26.20 
284.7 21.52 1.819 3.760 2.016 8.408 -2.723 0.315 0.651 0.349 25.81 
300.1 22.85 1.788 3.726 2.051 7.785 -2.611 0.310 0.645 0.355 25.64 
315.5 24.14 1.750 3.715 2.062 7.213 -2.679 0.303 0.643 0.357 25.23 
330.8 25.47 1.718 3.671 2.105 6.710 -2.283 0.297 0.636 0.364 25.08 
346.2 26.79 1.690 3.644 2.132 6.273 -2.613 0.293 0.631 0.369 24.88 
361.6 28.15 1.648 3.600 2.176 5.824 -2.513 0.285 0.623 0.377 24.60 
377.0 29.51 1.622 3.597 2.179 5.464 -1.971 0.281 0.623 0.377 24.27 

Boring B-2321UD, S'ample UD-8B, Depth 48.5 - 50.2 ft FUGRO CONSULTANTS, INC. 
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Reviewed By:~ 
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Normalized Effective Vertical Stress, cr'icr'v,c 

STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-9B - Depth: 58.5 - 61.0 ft 
Boring B-2321 UD 

B-2321_UOSb.xls, Plot 6/20/2008 
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STATIC OSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-98 - Depth: 58.5 - 61.0 ft 
80ring 8-2321 UD 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 
Project Number: __ -,-04-=-1-=-1_-0-=-8:....--=-16-=-8;,.,:6 __ 

Task No.: NA 
Test Type: ....:;S..;;;D....:;S....:;S--:: __ --:: ___ _ 

Assign, cr'v,c = 6.48 ksf 
Sta. No.: 10G File Name: B-2321 UD9b 

Ke.oss (th.e I cr'v.e)= NA ---------
Project Name: __ E_x_el_o_n ..:...(V_i_ct_or_ia....:,) __ Induced OCR = NA Kub.DSS (thu,b I cr'v,e) = -----NA 

Test No.: NA Test Series for/on: NA Type Stage: "'-CN,-,A __ NA & NA 

Assig Remarks' Specific Gravity' 2680 ., DAssumed 

~Tube U Field Extruded D~iner Remolded Tamping .-JConstant Effort: BlowslTamps per Layer = 

Boring No.: B-2321 UD LPC Core 
I--

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

Sample No.: UD-9 Compostite No.: 
f--

Pluviated: Tamper Force (Ibf)= Drop (in.) = 
Kneading ~ Undercompaction: Depth (ft): 58.5 - 61.0 Specimen No.: B Un; (%) = Dia. (in.) = 

nspec. Sele~ti~-;;-by X-ray~ nGeomarineSample --
r-- ---- ----

Ref. Effort= % Compo = ±Opt.= 

Type ~Koat: ~ Incremental I ; UAnisotropic at: Hlnclined Stress Path, Ke,DSS f-jused Automated System 

Consolidation: CRS 900 Stress Path I Remarks: 

Loading X Static X Strain Creep M~onst, Vol.IHt M~ithout- Water WCYCIiC(HZ) Strain Ustress I-- f-- f--
Rate: \ 0.1; 

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

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

Content (WC); Top(Wd Boltom (W 0,2) Sides(Wd (see below) Mass Moist Soil + Tare (g) 318.06 139.91 

Container No. C40 115 4051 5059 Mass Tare (g) 183.37 4.65 
Mass Moist Soil + Cont. (g) 76.70 78.10 75.78 76.93 Mass Moist Soil, Mt,o Mt,at (g) 134.69 135.26 

Mass Dry Soil + Container (g) 69.18 70.23 68.25 68.67 Excess Dry Soil (soil not included in final mass above) 
Mass Container (g) 30.16 31.74 29.75 30.59 Container No. 

WATER CONTENT (%) 19.27 20.45 19.56 21.69 Mass Dry Soil + Container (g) 
. ._----------------

Avg. Initial WC, Wo,av9 (%) 19.76 Final W at: X Slice; Whole Spec. Mass Container (g) 
---"---~-. ---~----------. - .------.~ - .--._-----_. -.. - --~-----

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

Specimen Trimming: I Estimated Initial Unit Weight I 
IX'iTrimming Ring for Fugro Apparatus NL6 Large-ring ID # Total, Yt.o (Iblft·)= 128.81 Dry, Yd.o (Ib/ft·)= 107.56 I 
X Trimming Ring for NGI Apparatus Small-ring ID # 

Hs,t(mm): 18.83 As,t (cm2): 34.68 Specimen Lateral Confinement by: 

Ds.t(mm): 66.45 Vs,t(cm\ 65.28 I Wire Reinforced, Model: Thickness (mm) = 
Remarks: Stress Dia. by PiTape (mm) Area, Ae,n 

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

Height (Htr) Diameter (Do) Remarks: 0 

1 18.870 1-T NA cr\,c 
2 18.890 2-M NA cr'v,max ---

~ 3 18.730 3-B NA Regular Membrane with Ring Set No. 10 10, Rings (mm) - --------
4 18.800 1'-T NA For Free Standing Thickness (mm): Top: 0.65 , = 67.12 

5 18.820 2'-M NA or Reconstituted Spec.: !;i~ingle Bottom: 0.68 , Corr. for memo 
Avg. 3'-B NA Atr (cm2)J NA X Double Membr. Thick. = 0.33 = 66.450 

= 18.825 Avg NA Vtr (cm3):1 NA Area Ring with mem., Ao: (cm2)= 34.68 ; (in )= 5.375 

Note: NA indicates not applicable. 528.2 g, 1.16 Ibf 

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

Final Visual Description: _Mo!tled Very Pale Brown and Brownish Yellow Le~n CLAY with sand (CL) 

------------------------------------------------------------ -----------------------------------
Other Remarks: 

Trim.! Recon. By: ___ H_C __ Setup By: ___ H_C __ Take Down By: ___ H_C __ 

Date: 4/1/2008 Date: 4/1/2008 Date: 4/3/2008 
Prelim. Calc. By: HC Final Calc. By: LF Reviewed By: HP uf 

Specimen Take Down: 0spec. removed right after shearing 

Dspec. unloaded to zero stress with access to water 

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

B-2321_UD9b.xls, SetupTD 6/20/2008 
"AW i 116/0j 

FUGRO CONSULTANTS, INC. 



Volume 3 Rev. 1 - 9/2/2008 Page 1477 of 2225 DCN# EXE812

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

Project Number: _--,-04_1.:...1.:...-.:...08:..,.-...,;.1.:...68:..,.6,--_ Test Station No.: 1 OG 
--'-'--'---

File Name: B-2321 UD9b o Measured; DAssumed -"--'-"--='----Task Number: NA ----'-"-'---- Specific Gravity: _--"2.:....6.:...8...,;.0 __ 

DRemolded Type Test: SDSS Specimen: [XJadisturbed"; DReconstituted; 

Calculations Corr for Salt (dissolved solids): 0 No or Yes with concentration = ppm , , 

Consolidation Stress Summary and Loading Summary 

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

__ Nomi~al Verti~~! Str~~_cr~sf) NA 6.48 NA Icyclic Rate (Hz): I 10.1 ; I 1 ; Other = _ ... _--------------~---

__ . __ .!-~JlVertic~.F_o~~I:!_'£'.Yc.~JI.b.!l NA NA NA During/End of Loading Static Cyclic -_ .. _._--- ----- -----------
Horizontal Force, Phr.n (Ibf) NA 0 NA Change in Height, t.HL,n (mm) NA NA 

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

) NA NA 

t",(ON,days,hrs) NA 0.77 days NA Post Cy.Displ. Reset to Null Position: IYes; INo 

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

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

Top, W o,1 Botttom, Wo,2 Sides, W o,3 Avg., Wo,avg Selct., Wo,s Back Cal. Initial Selected Water Content (%) 19.76 

W o __ 1_9._27__ 20.45 19.56 19.76 19.76 21.18 Initial, Md,o 112.47 

So 94.5 97.6 95.3 95.8 95.8 99.4 Final, Md,at 111.15 

Measured final mass of moist soil, Mt,at (g) 135.26 Selected, Md 111.81 

Final mass of moist soil corrected for excess dry soil, Mtat,e (g) 135.26 Initial Back Cal. Specific Gravity (TS): 

Selected So (%) 
------

HeighWolume Change Summary Selected Wo (%) -------_._-_ ... _----_. __ .-------------
Variation in During Initial During Specimen Specific Gravity, Go,be 

Height & Volume Con sol. to Rebound Unloaded -Calculation of t.'V;c by Different Procedures 

During Consol. a'v,cor cr'vc,max= to cr' = v,e After Test To By Selected Volumes By Change in Mass 

Stress Units (ksf) 6.480 NA NA t.Ve (cm3
) 2.36 - Mt,o - (Mtat,e + t.VL + t.VUL) 

Sign Convention: (+) t.V out & t.H down; (-) t.V in & t.H up By Cal. Height & App. Area t.Ve (cm3
) -0.57 

Delta Def. Rea~'.~~ar,n (mml_~._6_7_7 __ I ______ I ___ _ t.Ve (cm3
) 2.35 By Saturation = 100% and 

Total Equip. Comp., 2:t.9afc (m~l __ O.O~~_I ______ I ______ 1 By Cal. Ht. & Init. Spec. Area Spec. Unloaded to 0 Stress 

Corr. Total Def. ~He,n (m~l __ ~~I ______ I ______ 1 

t.Vn using Ao - spec. (cm3
) 2.35 

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

t.Vn using burette meas.(cm 3
) 0.50 Based on the Consolidation Conclusions Given Below 

Selected t.Vn (cm3
) 2.36 NA NA = t.VuL I Assumed Saturation (%) 100.00 

After Test WC Corr. for AV during Shear & Unloading, Wa~c ('Yo) NA Back Cal. WC before Loading, We,be (%) 18.87 

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

Consolidation t.Ve (cm3
) = 2.34 t.He (mm) = 0.677 Ba,e (%) = 3.60 

& Preshear Ve (cm3
) = 62.94 He (mm) = 18.148 Bv,e (%) = 3.58 
------

Conclusions Ae (cm2
) = 34.68 t.Ye (mm) = NA Ye (%) = NA 

Summary of Specimen Physical Properties: 

Specific Gravity: Water Total Dry 

Go = 2.680 Measured Height Volume Area Content Unit Weight Unit Weight 

Condition: (mm) (cm 3
) (cm2

) (%) (pcf) (pcf) 

Initial (as trimmed) 18.825 65.28 34.68 20.5 128.8 106.9 

After to cr'v,e 18.148 62.94 34.68 18.9 131.8 110.9 

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

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

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

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

Remarks: t95 for max stress = 0.7 min 

Boring B-2321 UD, Sample UD-9B, Depth 58.5 - 61.0 ft 

t.Ve,max (cm3
) = NA 

Bae,max (%)= NA 

Preshear: Yua (%)= NA 

Saturation Void Ratio, 

(%) e 

97.6 0.565 
100.0 0.508 

NA NA 

Calculated By: __ .:...L-,-F __ 

Reviewed By: __ .:...H-,-P--,"",,--

FUGRO CONSULTANTS, INC, 
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Project Number: __ .,;;.0..;.4::-1.;..1-....:.0.,;;.8::--1....;6....:.8....:.6-:--_ 
Project Name: __ E_x_e_lo_n-,( ..... V_ic_to_r_ia-<.) __ 

Test Type: ....:S;,,:D....;S:..,;S"--______ _=_ Test Sta. No.: 10G File Name: B-2321 UD9b 
Task No.: NA Test No.: NA Test Series for: NA 

~Tube UField Extruded .OLiner 1 IRemolded Tamping WConstant Effort: BlowsfTamps per Layer-
Boring No.: B-2321 UD LPC Core ImpacURammer Rammer Wg!.(lbf)= No. Layers = -

Sample No.: UD-9 Compostite No.: Pluviated: Tamper Force (Ibf)= 
Depth (ft): 58.5 - 61.0 

Ilspec. Selection by X-ray; 

Type 
Consolidation: 

Loading Static 
Conditions: 

Specific Gravity: 
G, = 2.680 Measured 

Condition: 
Initial 

After to cr'v,e 
Consol.: to cr've.max 

Item 

Height 
(mm) 
18.83 
18.15 

NA 

Drop (in.) = 
Specimen No.: B 

-
Kneading =:J. Undercompaction: Uni (%) = Dia. (in.) = 

r'lGeomarine Sample 
- ---

Ref. Effort= % Compo = ±Op!.= 

Anisotropic at: Inclined Stress Path, Ke ass 
90u Stress Path ' 

X Without - Water 
With - Bath 

Summary of Specimen Physical Properties 
Water Unit Weight LL 

Volume Area Content Total Dry Saturation PL -200 
(cm3

) (cm2
) (%) (pcf) (pcf) (%) PI % 

65.28 34.68 20.46 128,8 106.9 97,6 49 77 
62.94 34.68 18,87 131.8 110,9 100,0 14 NA 

NA NA NA NA NA NA 35 NA 

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

Stress 

Void Ratio, 

e 
0.565 
0.508 

NA 

Vert. Consol. Stress, cr',.,: (ksf) NA 6.482 NA 1 Cyclic Rate (Hz): 1 10.1 ; 1 11 ; Other = -
Induced OCR: - NA NA NA During/End of Loading Static Cyclic 

Axial Strain during Consol., E,.,: % NA 3.60 NA Change in Height, ~HL,n (mm): NA NA 
Horiz. Consol. Stress, 'th.,: (ksf) NA NA NA Change in Vol., ~VL,n (cm3

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

Shear Strain during Con sol. , Eh.,: % NA NA NA Number of Loading Cycles, N = NA 
Undr. Ambient Shear Stress, 'th.u,: (ksf) NA NA NA ±'h = NA (ksf) ±:y= NA % 

Undr. Ambient Shear Strain, Eu,: % NA NA NA at end of cyclic loading, cr',cy.r = NA (ksf) 

No Value: 6.482 (ksf) -----1.16 Data Normalization: X Yes 
~~~~~~~~~~~-.-~------~r-.---r~~ 
1--r-___ .....;~;.,;,.j,_..:..--'-..... ..;..!L.-_ _T_~.....;.....;--:-'-~L.-~....L.;.,;,.j,~N':""I0 Using Effective Vertical Stress: 

Wire Reinforced Membrane, Model: X Pre-Shear Conditions Post-Cyclic Conditions 
X Regular Membrane with Rings Maximum Stress during Consol. 

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. For G in the Test Sta. No. indicates Fugro or GEOTAC apparatus. 
NA - Not Applicable 

Final Visual Description and Remarks: _Mot~~~_":(_~ry_E~_Bro~t:'_~nd Brownish Yel!9_~.hean S:LAY w_i_th_s_a_n_d,---'....(C_L.,L) _________ _ 

Loading Summary 

'h y cr', 'h/cr', ~cr'Jcr'v.c cjcr',.c 
(ksf) (%) (ksf) - - -

at Peak Shear Stress 2.169 10.14 4,802 0.452 0.259 0.335 
at Maximum Strain 1.946 29.40 4.359 0.447 0.328 -

Boring B-2321 UD, Sample UD-9B, Depth 58.5 - 61,0 ft FUGRO CONSULTANTS, INC. 
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Boring No' B-2321 UD .. Sample No . UD-9B .. 
Elapsed Shear Shear Effective Calulated Pore Secant Tangent Norm. Shear Norm. Vert. Norm. Deer. Stress Ratio 

Time Strain Stress Vertical Stress Press. Change Shear Modulus Modulus Stress ' Stress in V. Stress Angle 
y th 0" y 8U = 80". Gs GT trlO" •. c a'ja'v,c 80",)0"y,C ~'DSS 

(min) (%) (ks!) (ks!) (ks!) (ks!) (ks!) ( 0 ) 

0,0 0.00 0.003 6.482 0.000 - - 0.000 1.000 0.000 0.02 
2.5 0.05 0.229 6.462 0.020 463.372 375.351 0.035 0.997 0.003 2.03 
5.1 0.13 0.467 6.432 0.050 352.827 269.887 0.072 0.992 0.008 4.15 
7.6 0.20 0.639 6.393 0.089 318.559 214.153 0.099 0.986 0.014 5.71 
10.1 0.28 0.780 6.345 0.137 277.722 158.155 0,120 0.979 0,021 7.00 
12.6 0,38 0.915 6.277 0.205 242.549 132.231 0.141 0.968 0.032 8.29 
15.2 0.48 1.039 6.198 0.284 217.594 110.059 0.160 0.956 0.044 9.52 
17.7 0,58 1.140 6,120 0,362 195.738 89.564 0.176 0.944 0.056 10.55 
20.2 0.69 1.233 6,024 0.457 177.528 80.926 0.190 0.929 0.071 11.56 
22,7 0.81 1.323 5,949 0.533 163.474 75,602 0.204 0.918 0.082 12,54 
25,2 0.93 1.412 5,862 0.620 151.491 67.105 0.218 0.904 0.096 13.54 
27,8 1.08 1.505 5.758 0.724 139.056 55.647 0.232 0.888 0,112 14.64 
30,3 1.24 1,583 5.640 0.842 127.614 42.839 0.244 0.870 0,130 15.68 
32,8 1.40 1-640 5.538 0.944 117.199 34.815 0.253 0.854 0.146 16.50 
35,3 1.55 1-693 5.448 1.033 108.746 29.495 0.261 0.841 0.159 17.26 
37.9 1.72 1-736 5.361 1.121 100.575 26.517 0.268 0.827 0.173 17.95 
40.4 1,90 1.783 5,287 1,195 93,936 25.803 0.275 0.816 0.184 18.64 
42.9 2.09 1.830 5,199 1.283 87,554 18,149 0,282 0.802 0.198 19.39 
50.5 2.69 1.903 4.953 1.528 70.587 11.514 0,294 0,764 0,236 21.02 
58.0 3.26 1-965 4.810 1.672 60.169 8.348 0.303 0.742 0.258 22,22 
65.6 3,89 2,002 4.731 1-750 5U95 5.359 0.309 0.730 0.270 22.93 
73.2 4.46 2.030 4.710 1.772 45.446 4.779 0.313 0.727 0,273 23.31 
80.7 5.08 2.059 4.687 1.795 40.435 3.948 0.318 0.723 0.277 23-71 
88.3 5,71 2.079 4.682 1-800 36.372 3.955 0.321 0.722 0.278 23.94 
95.9 6,33 2.108 4.689 1-793 33,267 3.102 0.325 0.723 0.277 24.21 

103.4 6.95 2.117 4.700 1-782 30.416 2.766 0.327 0.725 0.275 24.25 
111.0 7.57 2.142 4.720 1-761 28.266 2.603 0.330 0.728 0.272 24.41 
118.6 8.23 2.150 4.735 1.746 26.098 1.747 0.332 0,731 0,269 24.42 
126.1 8.84 2.164 4.755 1.727 24.446 0.928 0.334 0.734 0,266 24.47 
133.7 9.52 2,161 4,767 1.715 22.673 0.410 0.333 0.735 0.265 24.39 
141.3 10.14 2.169 4.802 1.680 21.366 0.570 0.335 0.741 0.259 24.31 
148.8 10.82 2.168 4.818 1.663 20.018 -0.390 0.334 0.743 0.257 24.22 
156.4 11.43 2.164 4.837 1.645 18.905 -0.254 0.334 0.746 0.254 24.10 
164.0 12.09 2.165 4.847 1.635 17.879 -0.006 0.334 0.748 0.252 24.07 
174.0 12.94 2.163 4.857 1.625 16.700 -0.627 0.334 0.749 0.251 24.01 
189.2 14.24 2.149 4.866 1.616 15.073 -0.815 0.332 0.751 0.249 23.83 
204.3 15.55 2.142 4.866 1.616 13.760 -0.640 0.331 0.751 0.249 23.76 
219.4 16.84 2.133 4.832 1.650 12.653 -0.894 0.329 0.745 0.255 23.82 
234.5 18.10 2.119 4.814 1.667 11.697 -0.745 0.327 0.743 0.257 23.76 
249.7 19.34 2.114 4.802 1.680 10,916 -1.078 0.326 0.741 0,259 23.76 
264.8 20.61 2,092 4.765 1-717 10,139 -1.283 0.323 0,735 0,265 23,71 
279.9 21.86 2.082 4.715 1.766 9,511 -1,106 0,321 0.727 0.273 23.82 
295.1 23,13 2,064 4.665 1,816 8,912 -1,577 0,318 0,720 0,280 23.87 
310.2 24.38 2.042 4.604 1.878 8,363 -1-780 0,315 0.710 0.290 23.92 
325.3 25.61 2.020 4,559 1.923 7,878 -1.901 0,312 0,703 0,297 23,90 
340.4 26,90 1,994 4.486 1,996 7.403 -1,501 0.308 0,692 0.308 23,97 
355,6 28,14 1-982 4.433 2.049 7.033 -1.911 0.306 0.684 0.316 24.09 
370,7 29.40 1.946 4.359 2.123 6,612 -2,848 0.300 0.672 0.328 24.06 

Boring B-2321 UD, Sample UD-9B, Depth 58.5 - 61.0 ft FUGRO CONSULTANTS, INC. 
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STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-10B - Depth: 63.0 - 65.5 ft 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 
Project Number: __ .=.04..:...1;",:1..:...-0:...:8:....:-..:...16:...:8:...:6 __ Test Type: -=S-=D-=S-=S _______ _ Sta. No.: 8G File Name: 8-2321 UD10b 

Task No.: NA Assign, cr'v,c = 7.20 ksf Ke.DSS ('h.e I cr'v.e)= NA 

Project Name: Exelon (Victoria) Induced OCR = NA Kub,DSS ('hu,b I cr'v,e) = NA 
Test No.: NA Test Series for/on: NA NA NA , NA & NA Type Stage: _N_A ____ _ 

0M~DAssumed 
~'------

Assig Remarks' ., Specific Gravity' 2 670 

~Tube UField Extruded tJ Liner U~~~olded - - Tamping I-Jconstant Effort: BlowslTamps per Layer = 

Boring No.: B-2321 UD LPC Core Impact/Rammer Rammer Wgt.(lbf)= No. Layers = -
Sample No.: UD-10 Compostite No.: Pluviated: tJ Tamper Force (Ibf)= Drop (in.) = -

Depth (tt): 63.0 - 65.5 Specimen No.: B - Kneading Undercompaction: Un; (%) = ---Dia. (in.) = n Spec. Selection by X-ray; nGeomarine Sample Ref. Effort= % Compo = ±Opt.= 

Type ~Koat: ~ Incremental I ; UAnisotropic at: H Inclined Stress Path, Ke,DSS Wused Automated System 

Consolidation: CRS 900 Stress Path I Remarks: 

Loading X Static X Strain Creep X Const, Vol.IHt X Without - Water ~Cyclic (Hz) Strain UStress - - - r-- -
Rate: I 0.1; 

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

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

Content (WC); Top (Wo.1l Bottom (W 0,2) Sides (Wo.3l (see below) Mass Moist Soil + Tare (g) 325.29 143.70 

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

Mass Dry Soil + Container (g) 72.75 74.00 73.68 65.47 Excess Dry Soil (soil not included in final mass above) 
Mass Container (g) 32.38 30.38 30.18 30.24 Container No. 

WATER CONTENT (%) 14.37 15.84 15.24 16.38 Mass Dry Soil + Container (g) 
Avg. Initial WC, W,.avg (%) 15.15 Final W at: X Slice; Whole Spec. Mass Container (g) 

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

Specimen Trimming: Estimated Initial Unit Weight I 
xiTrimming Ring for Fugro Apparatus 

~ 
Large-ring ID # Total, Yt,o (lb/ft")= 133.42 Dry, Yd,o (Ib/ft")= 115.87 I 

X Trimming Ring for NGI Apparatus Small-ring ID # 
Hs,dmm): 18.58 As,t (cm2): 34.87 Specimen Lateral Confinement by: 

------
Ds,t(mm): 66.63 Vs,t(cm\ 64.77 1 Wire Reinforced, Model: Thickness (mm) = 

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

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

Height (Htr) Diameter (Do) Remarks: 0 
--------- ----~--~~- ----~---------_ .. _--

1 18.600 1-T NA o\,c - --.------ - ----.~ ---_._--
2 18.580 2-M NA a\,max 

----_._----
3 18.540 3-B NA ~ Regular Membrane with Ring Set No. 8 ID, Rings (mm) 

4 18.560 1'-T NA For Free Standing Thickness (mm): Top: 0.64 , = 67.25 -
5 18.610 2'-M NA or Reconstituted Spec.: f;1Single Bottom: 0.60 , Corr. for memo 

Avg. 3'-B NA Atr (cm2):\ NA X Double Membr. Thick. = 0.31 = 66.630 

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

Note: NA indicates not applicable. 527.1 g, 1.16 Ibf 

For G in the Sta. No. indicates Fugro or GEOTAC apparatus. L-____ --:;~...I,,;...;;.;.;~ .... -'-N_o __ P_la_tt_en_s_w_ith._;..P ... in ... s .. : _l..,,;,.;.;.....1,,;~~ 

Final Visual Description: Light Olive Gray Sandy Lean CLAY-,(~C_L-,-) ____ . _________ _ 

-------------------
Other Remarks: 

Trim.! Recon. By: HC Setup By: 

Date: 4/1/2008 Date: 

Prelim. Calc. By: HC 

Specimen Take Down: 0 Spec. removed right after shearing 

DSpec. unloaded to zero stress with access to water 

Final Calc. By: 

Remarks: 

B-2321_UD10b.xls, SetupTD 6/20/2008 

HC 

4/1/2008 

LF 

Take Down By: HC 

Date: 4/3/2008 

Reviewed By: HP Iff 

I'AW 1/.'-/0'# 
FUGRO CONSULTANTS, INC. 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary 

Project Number: 0411-08-1686 Test Station No.: 8G File Name: B-2321 UD10b 

Task Number: NA Specific Gravity: 2.670 0Measured; DAssumed 

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

Calculations Corr for Salt (dissolved solids): 0No ~Yes, with concentration = ppm , 

Consolidation Stress Summary and Loading Summary 

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

Nominal Vertical Stress, cr'v (ksf) NA 7.2 NA Icyclic Rate (Hz): I 10.1 ; I 1 ; Other = 

AxialNertical Force, pvr.n (Ibf) NA NA NA During/End of Loading Static Cyclic 
Horizontal Force, Phr.n (Ibf) NA 0 NA Change in Height, LlHL.n (mm) NA NA 

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

.. 

te,(ON,days,hrs) NA 1.04 days NA Post Cy.Displ. Reset to Null Position: IYes; INo 

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

Trimmed Specimen (TS) - Inital Water Contents over Saturation (%): Calculated Mass of Dry Soil (g) 
Top, W o,1 Botttom, Wo,2 Sides, W o,3 Avg., Wo,avg Selc!., Wo,s Back Cal. Initial Selected Water Content (%) 15.15 

14.37 15.84 15.24 15.15 15,15 15.62 Initial, Md,o 120.22 

90.0 95.1 93.1 92.8 92,8 

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

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

HeighWolume Change Summary 

Variation in During Initial During Specimen 

Height & Volume Con sol. to Rebound Unloaded 

During Conso!~ __ . __ . cr'v,cor a'vc,max= to cr' = After TestTo 
-.--~---

Stress Units (ksf) 7,200 NA NA 
Sign Convention: (+) LlV out & LlH down; (-) LlV in & LlH up 

Delta Def. Read., Lldar,n (mm) 0,533 

Total Equip, Comp" 2:Lld afe (mm) 0.000 
1-------1------1-------1 

1 __ C_o_rr. Total Def. Ll~Sr1....~m) _0.53~ ________ 1 __ _ 

LlVn using Ao - spec. (cm3
) 1.86 
-------------------------

LlVn using Ae,n- app. (cm3
) 1.86 -------

INn using burette meas.(cm 3
) -0.90 

Selected AVn (cm3
) 1.85 NA NA 

After Test WC Corr. for t!N during Shear & Unloading, Wat" ('!o) NA 

94.4 

139.34 

139.34 

Final, Md,at 119.73 

Selected,Md 119.97 

Initial Back Cal. Specific Gravity (TS): 

Selected So (%) 
----------"--'--'-1------1 

Selected Wo (%) 
1------1 

Specific Gravity, G.,be 

Calculation of AVe by Different Procedures 

By Selected Volumes By Change in Mass 

LlVe (cm3
) 1.85 - Mt,o - (Mtat,e + LlVL + LlVuL) 

By Cal. Height & App. Area tNe (cm3
) -0.91 

LlVe (cm3
) 1,86 By Saturation = 100% and 

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

Back Cal. Water Content During Consol. -

Based on the Consolidation Conclusions Given Below 

= LlVuL I Assumed Saturation (%) 100,00 

Back Cal. WC before Loading, We,be (%) 14.89 

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

Consolidation AVe (cm3
) = 1,86 LlHe (mm) = 0.533 ea,e (%) = 2.87 

& Preshear Ve (cm3
) = 62.91 He (mm) = 18.042 ev,e (%) = 2.88 

Conclusions Ae (cm2
) = 34.87 LlYe (mm) = NA Ye (%) = NA 

Summary of Specimen Physical Properties: 

Specific Gravity: Water Total Dry 
G. = 2.670 Measured Height Volume Area Content Unit Weight Unit Weight 

Condition: (mm) (cm3
) (cm2

) (%) (pcf) (pcf) 

Initial (as trimmed) 18.575 64.77 34.87 15.4 133.4 115.6 
After to cr'v,e 18.042 62.91 34.87 14.9 136.8 119.1 
Consol.: to cr'vc,max NA NA NA NA NA NA 

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

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

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

Remarks: t95 for max stress = 3.1 min 

Boring B-2321UD, Sample UD-10B, Depth 63.0 - 65.5 ft 

LlVe,max (cm3
) = NA 

eae,max (%)= NA 

Preshear: Yua (%)= NA 

Saturation Void Ratio, 

(%) e 

93.6 0.442 
100.0 0.400 

NA NA 

Calculated By: __ .c::L.;...F __ 

Reviewed By: __ .;...H.;...P_.:..."'_ 

FUGRO CONSULTANTS, INC. 
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Project Number: __ ~0..;.4.:...11.:...-~0.:...8--,1c...::6~8.:...6 __ 
Project Name: _-.c:E;::..x;.:.e,;.;;lo.;.;n...,,(_V,;.;;ic..;,.to,-r,;.;;ia..!...) __ 

Test Type: c...::S:..::Dc...::S:..:S=--_______ Test Sta. No.: 8G File Name: 9-2321 UD10b 
Task No.: NA Test No.: NA Test Series for: NA 

~_TubeUField Extruded [j~iner I I Remolded Tamping WConstant Effort: BlowslTamps per Layer = 
Boring No.: B-2321 UD LPC Core Impact/Rammer Rammer Wgt.(lbf)= No. Layers = 

I-
Sample No.: UD-10 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) = 

Depth (ft): 63.0 - 65.5 Specimen No.: B 
f--

Kneading Un; (%) = Dia. (in.) = 
ISpec. Selection by X-ray; h Geomarine Sample 

r--
tJ Undercompaction: 

---

Type 
Consolidation: 

Loading X Static 
Conditions: 

Specific Gravity: 
Gs = 2.670 Measured 

Condition: 
Initial 

After to cr'v,e 

Consol.: to cr've,max 

Height Volume 

(mm) (cm3
) 

18.58 64.77 
18.04 62.91 

NA NA 

Ref. Effort= % Compo = ±Opt.= 

Anisotropic at: Inclined Stress Path, Ke DSS 

90U Stress Path . 

X Without - Water Stress 
With - Bath 

Summary of Specimen Physical Properties 
Water Unit Weight LL 

Area Content Total Dry Saturation PL -200 Void Ratio, 
(cm2

) (%) (pcf) (pcf) (%) PI % e 
34.87 15.39 133.4 115.6 93.6 36 60.1 0.442 
34.87 14.89 136.8 119.1 100.0 14 NA 0.400 

NA NA NA NA NA 22 NA NA 

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

_____ y~_rt:_~()~s_()I:_~~res~~~:_ __ (-'<-~!L NA 7.177 NA lCyclic Rate (Hz): I 10.1 ; J 11 ; Other = ------_._----- --- ._. __ ._-_._. 

Induced OCR: - NA NA NA During/End of Loading Static Cyclic 
Axial Strain during Consol., E •. ,: % NA 2.87 NA Change in Height, ~HL,n (mm): NA NA - ._--_._------

Horiz. Consol. Stress, 'h.,: (ksf) NA NA NA . __ ChanELeJ_n Vol., ~VL,n (cm\ NA NA _._------- -----
Consol. Stress Ratio, 'th., I cr'v.,: - NA NA NA Post Cy.Displ. Reset to Null Pos.: IYes; INo 

Shear Strain during Consol., Eh.,: % NA NA NA Number of Loading Cycles, N = NA 
Undr. Ambient Shear Stress, 'th.u.: (ksf) NA NA NA ±'th = NA (ksf) ±y= NA % 

Undr. Ambient Shear Strain, Eu.: % NA NA NA at end of cyclic loading, cr'vey.r = NA (ksf) 

1.16 No Value: 7.177 (ksf) -----Data Normalization: X Yes 
~~~--~~~~-=~~-.--~~--~~--r-.----r~~ 

No Using Effective Vertical Stress: 
~~--------~~--~~~----~------~~~--~~~ X Pre-Shear Conditions Wire Reinforced Membrane, Model: Post-Cyclic Conditions 

X Regular Membrane with Rings Maximum Stress during Consol. 
Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. For G in the Test Sta. No. indicates Fugro or GEOTAC apparatus. 

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

Loading Summary 
lh y , cry lJcr'v IJ.cr1jcr1V.C cja1v,c 

(ksf) (%) (ksf) - - -
at Peak Shear Stress 3.364 14.94 6.507 0.517 0.093 0.469 

at Maximum Strain 2.948 29.70 5.789 0.509 0.193 -

Boring B-2321 UD, Sample UD-10B, Depth 63.0 - 65.5 ft FUGRO CONSULTANTS, INC. 
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Boring No . B-2321 UD .. Sample No . UD-1 DB .. 
Elapsed Shear Shear Effective Calulated Pore Secant Tangent Norm. Shear Norm. Vert. Norm. Deer. Stress Ratio 

Time Strain Stress Vertical Stress Press. Change Shear Modulus Modulus Stress Stress in V. Stress Angle 
y 'th a'v L\U = L\a'v G. Gr 'trla'v.c a'ja'v,c /la'vla'v.c ~'DSS 

(min) (%) (ksf) (ksf) (ksf) (ksf) (ksf) (') 
0.0 0.00 0.008 7.177 0.000 - - 0.001 1.000 0.000 0.07 
2.8 0.00 0.014 7.158 0.019 - - 0.002 0.997 0.003 0.11 
5.3 0.05 0.255 7.130 0.047 516.755 383.720 0.036 0.993 0.007 2.05 
7.8 0.13 0.467 7.053 0.124 363.049 231.779 0.065 0.983 0.017 3.79 
10.4 0.22 0.645 6.979 0.198 291.707 148.828 0.090 0.972 0.028 5.28 
12.9 0.31 0.737 6.870 0.308 237.720 104.809 0.103 0.957 0.043 6.12 
15.5 0.39 0.827 6.772 0.405 209.039 134.403 0.115 0.944 0.056 6.96 
18.0 0.48 0.967 6.702 0.475 200.750 173.254 0.135 0.934 0.066 8.21 
20.5 0.57 1.139 6.626 0.551 197.902 183.079 0.159 0.923 0.077 9.76 
23.1 0.69 1.365 6.529 0.648 195.217 161.813 0.190 0.910 0.090 11.81 
25.6 0.86 1.595 6.388 0.789 184.844 114.726 0.222 0.890 0.110 14.02 
28.1 1.05 1.767 6.183 0.994 167.146 76.159 0.246 0.862 0.138 15.95 
30.7 1.24 1.885 6.018 1.159 151.644 56.111 0.263 0.838 0.162 17.39 
33.2 1.43 1.978 5.866 1.311 137.808 46.130 0.276 0.817 0.183 18.63 
35.8 1.61 2.055 5.762 1.415 127.487 39.354 0.286 0.803 0.197 19.63 
38.3 1.77 2.113 5.667 1.510 118.795 38.411 0.294 0.790 0.210 20.45 
40.8 1.97 2.195 5.609 1.568 111.125 35.940 0.306 0.782 0.218 21.37 
43.4 2.19 2.263 5.510 1.667 102.764 24.769 0.315 0.768 0.232 22.33 
47.6 2.55 2.333 5.419 1.758 91.098 19.766 0.325 0.755 0.245 23.29 
55.2 3.10 2.444 5.386 1.791 78.432 18.341 0.340 0.750 0.250 24.40 
62.8 3.79 2.558 5.341 1.836 67.287 13.937 0.356 0.744 0.256 25.59 
70.4 4.38 2.623 5.370 1.808 59.768 13.388 0.366 0.748 0.252 26.04 
78.0 5.01 2.723 5.422 1.755 54.134 11.604 0.379 0.755 0.245 26.67 
85.6 5.64 2.770 5.467 1.710 49.008 11.774 0.386 0.762 0.238 26.87 
93.2 6.24 2.866 5.552 1.625 45.819 11.437 0.399 0.774 0.226 27.31 

100.8 6.90 2.912 5.619 1.558 42.094 9.461 0.406 0.783 0.217 27.39 
108.4 7.50 2.984 5.724 1.453 39.672 10.312 0.416 0.798 0.202 27.54 
116.0 8.19 3.044 5.815 1.362 37.052 8.386 . 0.424 0.810 0.190 27.63 
123.6 8.78 3.092 5.905 1.272 35.130 7.666 0.431 0.823 0.177 27.63 
131.2 9.45 3.140 6.001 1.176 33.148 7.277 0.437 0.836 0.164 27.62 
138.8 10.04 3.184 6.082 1.095 31.612 8.382 0.444 0.847 0.153 27.63 
146.4 10.72 3.247 6.189 0.988 30.216 6.179 0.452 0.862 0.138 27.69 
154.0 11.34 3.265 6.252 0.925 28.725 4.743 0.455 0.871 0.129 27.58 
161.7 11.98 3.307 6.311 0.866 27.545 3.613 0.461 0.879 0.121 27.66 
169.3 12.62 3.312 6.359 0.818 26.178 2.223 0.461 0.886 0.114 27.51 
181.9 13.68 3.351 6.446 0.731 24.445 2.383 0.467 0.898 0.102 27.47 
197.1 14.94 3.364 6.507 0.670 22.465 0.161 0.469 0.907 0.093 27.34 
212.3 16.20 3.356 6.512 0.665 20.660 -0.260 0.468 0.907 0.093 27.26 
227.5 17.42 3.357 6.519 0.658 19.228 -0.608 0.468 0.908 0.092 27.25 
242.7 18.66 3.340 6.509 0.668 17.854 -2.601 0.465 0.907 0.093 27.17 
257.9 19.95 3.291 6.463 0.714 16.458 -3.551 0.459 0.901 0.099 26.99 
273.2 21.21 3.250 6.411 0.766 15.283 -2.557 0.453 0.893 0.107 26.88 
288.4 22.49 3.226 6.330 0.847 14.306 -2.339 0.450 0.882 0.118 27.01 
303.6 23.76 3.190 6.258 0.919 13.390 -3.312 0.444 0.872 0.128 27.01 
318.8 25.04 3.142 6.180 0.997 12.512 -3.866 0.438 0.861 0.139 26.95 
334.0 26.31 3.092 6.078 1.099 11.718 -3.973 0.431 0.847 0.153 26.96 
349.2 27.60 3.040 5.974 1.203 10.983 -3.809 0.424 0.832 0.168 26.97 
364.4 28.87 2.994 5.867 1.310 10.340 -4.611 0.417 0.818 0.182 27.03 
374.5 29.70 2.948 5.789 1.388 9.898 -5.609 0.411 0.807 0.193 26.99 

Boring B-2321UD, Sample UD-10B, Depth 63.0 - 65.5 ft FUGRO CONSULTANTS, INC. 
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Reviewed By:~ 

Normalized Effective Vertical Stress, C)'v/C)'v,c 

STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-15B - Depth: 130.5 - 132.5 ft 
Boring B-2321 UD 

B-2321_UD15b.xls, Plot 6/20/2008 
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STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-158 - Depth: 130.5 - 132.5 ft 
Boring 8-2321 U D 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 
Project N um ber: __ ..:..04..:..1.:.,.;1..:..-0:...:8:...-..:..16:...:8:...:6 __ Test Type: :...:S..::D:...:S:...:S ____ ------- Sta. No.: 7G File Name: B-2321 UD15b 

Task No.: NA Assign, cr'v,c = 11.52 ksf Ke,DSS ('th,e I cr'v,e)= NA ---------
Induced OCR = NA Kub,DSS ('thu,b I cr'v,e) = NA Project Name: __ E_x_el_o_n ..:..(V_i_ct_o_ria..:..) __ -----

Test No.: NA Test Series for/on: NA ..:..:.:..-'.----- Type Stage: NA ------ NA 
Assig Remarks' Specific Gravity' 

NA 

2710 ., 

& NA 

DAssumed 

~Tube UField Extruded tJ Liner UHemolded __ I--
Tamping Wconstant Effort: BlowslTamps per Layer = 

Boring No.: B-2321 UD LPC Core 
I--

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

Sample No.: UD-15 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) = ------ I-- tJ Undercompaction: Depth (ft): 130.5 - 132.5 Specimen No.: B Kneading Un; (%) = Dia. (in.) = 
hspec. Selection by X-ray; nGeomarine Sample 

I- ---
Ref. Effo rt= % Compo = ±Opt.= 

Type ~Koat: ~ Incremental 

I 
; UAnisotropic at: Hlnclined Stress Path, Ke,DSS W Used Automated System 

Consolidation: CRS 900 Stress Path I Remarks: 

Loading X Static MStrain Creep X Const, Vol.IHt X Without - Water WCYCliC (Hz) Strain Ustress f-- I-- I-- I-- I--
Rate: I 0.1; Conditions: Rapid Stress Post Cyclic Drained With - Bath 1 ; Other: 

Water Initial - Trimming Location Final, W at Soil and Ring Masses Initial Final 
Content (WC); Top (Wo,,) Bottom (W 0,2) Sides (Wd (see below) Mass Moist Soil + Tare (g) 315.61 135.56 

Container No. 139 771 4041 4041 Mass Tare (g) 183.39 3.83 
Mass Moist Soil + Cont. (g) 63.13 126.69 66.00 69.73 Mass Moist Soil, Mt,o Mt,at (g) 132.22 131.73 

Mass Dry Soil + Container (g) 58.33 110.38 60.25 63.16 Excess Dry Soil (soil not included in final mass above) 
Mass Container (g) 30.12 31.53 30.00 30.01 Container No. 

WATER CONTENT (%) 17.02 20.68 19.01 19.82 Mass Dry Soil + Container (g) 
Avg. Initial WC, Wo,avg (%) 18.90 Final W at: X Slice; Whole Spec. Mass Container (g) 

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

Specimen Trimming: Estimated Initial Unit Weight I 
~Trimming Ring for Fugro Apparatus 

~ 
Large-ring ID # Total, Yt.o (lbIW)- 126.79 Dry, Yd.o (Ib/ft")- 106.63 1 

X Trimming Ring for NGI Apparatus Small-ring ID # 
Hs,t(mm): 18.78 _I_~~~~~t 34.68 Specimen Lateral Confinement by: --

Ds,t(mm) : 66.45 Vs,t (cm3
): 65.10 I Wire Reinforced, Model: Thickness (mm) = 

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

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

Height (Ht,) Diameter (Do) Remarks: 0 

1 18.850 1-T NA cr'v,c --- --------------.. -~.~-.--------------
2 18.670 2-M NA o"v,max 

----------- ------

~ 3 18.830 3-B NA Regular Membrane with Ring Set No. 7 10, Rings (mm) - ------- -_._---_. ------_ .. 
4 18.770 1'-T NA For Free Standing Thickness (mm): Top: 0.57 , = 67.01 ------
5 18.790 2'-M NA or Reconstituted Spec.: ~Single Bottom: 0.54 , Corr. for memo -----

Atr(cm2):1 Avg. 3'-B NA NA X Double Membr. Thick. = 0.28 = 66.450 

= 18.775 Avg NA Vtr (cm3):1 NA Area Ring with mem., Ao: (cm2)= 34.68 ; (in2)= 5.375 
Note: NA indicates not applicable. 527.2 g, 1.16 Ibf 
For G in the Sta. No. indicates Fugro or GEOTAC apparatus. No Plattens with Pins: 

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

Other Remarks: ---
Trim.! Recon. By: ___ H_C __ Setup By: ___ H_C __ 

Date: 3/24/2008 Date: 3/24/2008 
Prelim. Calc. By: HC 

Specimen Take Down:0spec. removed right after shearing 

DSpec. unloaded to zero stress with access to water 

Final Calc. By: ___ L_F __ 

Remarks: 

B-2321_UD15b.xls, SetupTD 6/20/2008 

Take Down By: __ .:.,.;H..::C __ 

Date: 3/26/2008 
Reviewed By: __ ..:.."'.:..:.P __ 

FUGRO CONSULTANTS, INC. 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary 

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

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

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

Calculations Corr for Salt (dissolved solids)' 0 No -;;,0 Yes with concentration = ppm , , 

Consolidation Stress Summary and Loading Summary 

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

Nominal Vertical Stress,~(ksf) NA 11.52 NA I Cyclic Rate (Hz): 1 10.1 ; 1 1 ; Other = 

AxialNertical Force, PVT,n (Ibf) NA NA NA During/End of Loading Static Cyclic 
Horizontal Force, Phr.n (Ibf) NA 0 NA NA NA 

. ---~-~-------- ----- . _____ Ch~_~~_~_H_~iQ~t'_~Iit."'J_mm) ------------- --
Nominal OCR NA NA NA Change in Vol., t:>.VLn (cm3

) NA NA 
. _------------ _ .. __ .. _----- - ._. -------------- ._----.-- _. --- ------- - -------------_ .. ~- ... _-_ .. ---'-------. 

nYe~; t,,(ON,days,hrs) NA 0.91 days NA Post Cy.Displ. Reset to Null Position: INo 
U Undrained ambient stress applied: with Delta shear force (Ibf) = NA & Duration (min) = NA & Delta disp ., Mh ua (mm) = NA 

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

Top, W o.1 Botttom, Wo.2 Sides, W O•3 Avg., W o.av Selct., Wo•s 
Wo 17.02 20.68 19.01 18.90 18.90 

So 82.5 92.3 88.0 87.8 87.7 

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

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

HeighWolume Change Summary 

Variation in 

Height & Volume 

During Consol. 
1---- ----

Stress Units (ksf) 

During Initial 

Consol. to 

11.520 

During 

Rebound 

NA 

Specimen 

Unloaded 

NA 
Sign Convention: (+) t:>.V out & t:>.H down; (-) t:>.V in & t:>.H up 

Delta Def. Read., !:>.dar,n (mm) 0.670 

Total Equip. Comp., L;t:>.d afe (mm) 0.000 

Corr. Total Def. t:>.He.n (mm) 0.670 

t:>.Vn using Ao - spec. (cm3
) 2.32 ._--

t:>.Vn using Ae.n- app. (cm3
) 2.32 

t:>. Vn using burette meas.(cm 3
) -6.00 

Selected t:>.Vn (cm3
) 2.32 NA NA 

After Test WC Corr. for IN during Shear & Unloading, W.~, (%) NA 

Back Cal. Initial Selected Water Content (%) 18.90 

20.26 Initial, Md,o 111.20 

91.2 Final, Md,at 109.94 

131.73 Selected, Md 110.57 

131.73 1 Initial Back Cal. Specific Gravity (TS): 

Selected So (%) 

Selected Wo (%) 

Specific Gravity, G •. be 
Calculation of tN. by Different Procedures 

By Selected Volumes By Change in Mass 

t:>.Ve (cm3) 2.32 - Mt.o - (Mtat.e + t:>.VL + t:>.VuL) 
By Cal. Height & App. Area t:>.Ve (cm3

) 0.49 

t:>.Ve (cm3
) 2.32 By Saturation = 100% and 

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

t:>.Ve (cm3
) 2.32 t:>.Ve (cm 3

) NA 

Back Cal. Water Content During Consol. -

Based on the Consolidation Conclusions Given Below 

= t:>.VuL I Assumed Saturation (%) 100.00 

Back Cal. WC before Loading, We.be (%) 19.78 

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

Consolidation t:>.Ve (cm3
) = 2.31 t:>.He (mm) = 0.670 Ea.e (%) = 3.57 

& Preshear Ve (cm3
) = 62,79 He (mm) = 18.105 EV,e (%) = 3,56 

Conclusions Ae (cm2
) = 34.68 t:>.Ye (mm) = NA Ye(%) = NA 

Summary of Specimen Physical Properties: 

Specific Gravity: Water Total Dry 
G. = 2,710 Measured Height Volume Area Content Unit Weight Unit Weight 

Condition: (mm) (cm3
) (cm2) (%) (pcf) (pcf) 

Initial (as trimmed) 18.775 65.10 34.68 19.6 126.8 106.0 
After to cr'v,e 18.105 62.79 34.68 19.8 131.7 109.9 

--- ._----
Consol.: to cr've,rnax NA NA NA NA NA NA 

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

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

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

Remarks: t95 for max stress = 5.1 min 

t:>.Ve,rnax (cm3
) = NA 

Eae,rnax (%)= NA 

Preshear: Yua (%)= NA 

Saturation Void Ratio, 

(%) e 

89.5 0.596 
100.0 0.539 

NA NA 

Calculated By: __ -=L~F __ 

Reviewed By: HP t'f ----;....;;..... 

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

Boring B-2321UD, Sample UD-15B, Depth 130.5 -132.5 ft FUGRO CONSULTANTS, INC. 
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Project Number: ___ 0_4_11_-_0_8-_1_6_8_6 __ Test Type: -=S:..::D:....:S:....:S=-_______ Test Sta. No.: 7G File Name: 6-2321 UD15b 
Project Name: _--=E::..x:.:.e.:.,:lo.,;.;n....l(..:.V.:.,:ic:.:.to::..:.r.:.,:ia:.<..) __ Task No.: NA Test No.: NA Test Series for: NA 

Field Extruded Remolded Tamping Constant Effort: Blowsrramps per Layer = -------_. 
Boring No.: B-2321UD ImpacURammer Rammer Wgt.(lbt)= 

Sample No.: UD-15 Compostite No.: Pluviated: Tamper Force (Ibt)= 
Depth (tt): 130.5 - 132.5 Specimen No.: B Kneading Undercompaction: Uni (%) = 
Spec. Selection by X-ray; Geomarine Sample Ref. Effort= % Compo = 

Type 
Consolidation: 

Loading X Static 
Conditions: 

Specific Gravity: 
Gs = 2.71 0 Measured 

Condition: 
Initial 

After to a'v,c 

Height Volume 
(mm) (cm3

) 

18.78 65.10 
18,11 62.79 

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

Creep X Without - Water 
Post Cyclic With - Bath 

Summary of Specimen Physical Properties 
Water Unit Weight 

Area Content Total Dry Saturation 
(cm2

) (%) (pct) (pct) (%) 
34.68 19.58 126.8 106.0 89.5 
34.68 19,78 131,7 109,9 100,0 

----
No. Layers = 

Drop (in.) = 
Dia. (in.) = 

±Opt.= 

Stress 

LL 
PL -200 Void Ratio, 

PI % e 
61 77 0.596 
17 NA 0,539 

---------- _._------- --_._--_ .. _- -------------- . ~------. ---------------
Consol.: to a'vc,max NA NA NA NA NA NA NA 44 NA NA 

Consolidation Stress Summary and Loading Summary 
Item Unit Max, Stress Pre-Shear Post Cyclic X IStatic Strain Rate - 4,6 %/hr, 

Vert. Consolo Stress, cr',.,: (kst) NA 11,550 NA ICyclic Rate (Hz): 1 10,1 ; 1 11 ; Other -
Induced OCR: - NA NA NA During/End of Loading Static Cyclic -

Axial Strain during Consolo, Ea.,: % NA 3.57 NA Change in Height, L1HL,n (mm): NA NA -
Change in VoL, L1VL,n (C~3):" 

_. 
Horiz. Consolo Stress, th.,: (kst) NA NA NA NA NA 

----------------- -------- ._-----------
IYes; INo Consolo Stress Ratio, th., / cr',.,: - NA NA NA Post Cy.Displ. Reset to Null Pas.: 

Shear Strain during Consolo, Eh.,: % NA NA NA Number of Loading Cycles, N = NA 
Undr. Ambient Shear Stress, th,,,.: (kst) NA NA NA ±'th = NA (ksf) ±y= NA % 

Undr. Ambient Shear Strain, Eua: % NA NA NA at end of cyclic loading, a'vcy,r = NA (ksf) 

1.16 No Value: 11.550 (kst) -----Data Normalization: X Yes 
~~~--~~~~~~~-.r-~r_--~~-r_._--_r~~ 

Using Effective Vertical Stress: 
~~-------:.:.~~~~~~~--~--------~~~~~~ 

X Pre-Shear Conditions Wire Reinforced Membrane, Model: Post-Cyclic Conditions 
X Regular Membrane with Rings Maximum Stress during Consol. 

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. For G in the Test Sta. No. indicates Fugro or GEOTAC apparatus. 
NA - Not Applicable 

Final Visual Description and Remarks: Pale r~'!9w Fat CLAY wi_~ sandjCHL __________ . _________ . ______ _ 

Loading Summary 

'h y a' v 'h/a'v !:la'Ja'v,c cja'v,c 
(kst) (%) (kst) - - -

at Peak Shear Stress 5.065 15.67 9.411 0.538 0.185 0.439 
at Maximum Strain 3,669 29,90 8.598 0.427 0.256 -

Boring B-2321 UD, Sample UD-15B, Depth 130.5 - 132.5 ft FUGRO CONSULTANTS, INC, 
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Boring No . B-2321 UD .. Sample No . UD-15B .. 
Elapsed Shear Shear Effective Calulated Pore Secant Tangent Norm. Shear Norm. Vert. Norm. Deer. Stress Ratio 

Time Strain Stress Vertical Stress Press. Change Shear Modulus Modulus Stress Stress in V. Stress Angle 
y 'h cr'v ~U = ~cr'v Gs GT 'th/cr'v,c cr1jcr'v.c ~cr'jcr'v.c $'DSS 

(min) (%) (ksf) (ksf) (ksf) (ksf) (ksf) (') 
0.0 0.00 -0.004 11.550 0.000 - - 0.000 1.000 0.000 -0.02 
2.5 0.00 0.058 11.566 -0.015 2427.057 1529.118 0.005 1.001 -0.001 0.29 
5.1 0.04 0.271 11.601 -0.051 757.852 471.937 0.023 1.004 -0.004 1.34 
7.6 0.10 0.462 11.544 0.006 478.784 248.504 0.040 1.000 0.000 2.29 
10.1 0.17 0.602 11.466 0.085 349.540 183.416 0.052 0.993 0.007 3.01 
12.6 0.24 0.732 11.399 0.151 300.944 202.807 0.063 0.987 0.013 3.67 
15.2 0.32 0.902 11.350 0.200 282.497 196.205 0.078 0.983 0.017 4.54 
17.7 0.42 1.065 11.300 0.250 256.315 181.081 0.092 0.978 0.022 5.38 
20.2 0.51 1.249 11.232 0.319 244.510 212.958 0.108 0.972 0.028 6.34 
22.8 0.60 1.462 11.192 0.358 242.778 216.268 0.127 0.969 0.031 7.44 
25.3 0.70 1.661 11.121 0.429 236.634 205.926 0.144 0.963 0.037 8.49 
27.8 0.80 1.872 11.056 0.494 233.630 209.901 0.162 0.957 0.043 9.61 
30.4 0.91 2.089 10.969 0.581 230.606 191.435 0.181 0.950 0.050 10.78 
32.9 1.03 2.300 10.864 0.686 224.175 168.924 0.199 0.941 0.059 11.95 
35.4 1.16 2.507 10.752 0.798 217.350 154.136 0.217 0.931 0.069 13.12 
37.9 1.29 2.700 10.633 0.917 210.015 132.581 0.234 0.921 0.079 14.25 
40.5 1.43 2.868 10.512 1.038 201.043 113.940 0.248 0.910 0.090 15.26 
43.0 1.58 3.031 10.395 1.155 192.260 93.576 0.262 0.900 0.100 16.26 
50.6 2.07 3.413 9.995 1.555 165.463 65.040 0.296 0.865 0.135 18.85 
58.2 2.58 3.676 9.661 1.889 142.880 42.902 0.318 0.836 0.164 20.83 
65.7 3.13 3.868 9.376 2.174 123.547 29.522 0.335 0.812 0.188 22.42 
73.3 3.73 4.015 9.199 2.351 107.757 20.185 0.348 0.796 0.204 23.58 
80.9 4.32 4.107 9.083 2.467 95.210 13.183 0.356 0.786 0.214 24.33 
88.5 4.94 4.174 9.003 2.547 84.616 10.173 0.361 0.779 0.221 24.87 
96.0 5.52 4.230 8.980 2.570 76.659 9.958 0.366 0.777 0.223 25.22 
103.6 6.16 4.296 8.957 2.594 69.791 11.828 0.372 0.775 0.225 25.62 
111.2 6.76 4.375 8.966 2.584 64.820 14.385 0.379 0.776 0.224 26.01 
118.8 7.36 4.468 8.989 2.561 60.766 14.724 0.387 0.778 0.222 26.43 
126.4 7.96 4.553 9.006 2.544 57.228 13.468 0.394 0.780 0.220 26.82 
133.9 8.57 4.631 9.036 2.514 54.109 12.682 0.401 0.782 0.218 27.13 
141.5 9.17 4.706 9.069 2.481 51.343 12.361 0.407 0.785 0.215 27.43 
149.1 9.77 4.780 9.131 2.420 48.946 11.732 0.414 0.791 0.209 27.63 
156.7 10.41 4.851 9.172 2.379 46.649 10.466 0.420 0.794 0.206 27.87 
164.3 11.00 4.909 9.223 2.327 44.645 7.921 0.425 0.799 0.201 28.03 
174.4 11.85 4.961 9.283 2.268 41.885 5.568 0.429 0.804 0.196 28.12 
189.5 13.11 5.024 9.357 2.193 38.347 3.932 0.435 0.810 ' 0.190 28.23 
204.7 14.38 5.060 9.395 2.155 35.208 1.615 0.438 0.813 0.187 28.31 
219.8 15.67 5.065 9.411 2.140 32.360 -2.279 0.439 0.815 0.185 28.29 
235.0 16.94 5.002 9.399 2.151 29.559 -8.791 0.433 0.814 0.186 28.02 
250.2 18.23 4.839 9.307 2.243 26.565 -24.006 0.419 0.806 0.194 27.47 
265.3 19.58 4.362 9.023 2.527 22.302 -26.302 0.378 0.781 0.219 25.80 
280.5 20.92 4.131 8.929 2.621 19.765 -14.653 0.358 0.773 0.227 24.83 
295.6 22.27 3.968 8.847 2.703 17.833 -8.913 0.344 0.766 0.234 24.15 
310.8 23.54 3.895 8.815 2.735 16.562 -5.168 0.337 0.763 0.237 23.84 
325.9 24.84 3.835 8.778 2.773 15.458 -3.521 0.332 0.760 0.240 23.60 
341.1 26.13 3.804 8.751 2.799 14.571 -3.619 0.329 0.758 0.242 23.49 
356.2 27.42 3.742 8.711 2.839 13.664 -4.281 0.324 0.754 0.246 23.25 
371.4 28.67 3.695 8.650 2.901 12.904 -2.930 0.320 0.749 0.251 23.13 
386.6 29.90 3.669 8.598 2.952 12.283 -2.111 0.318 0.744 0.256 23.11 

Boring B-2321UD, Sample UD-15B, Depth 130.5 -132.5 ft FUGRO CONSULTANTS, INC. 
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STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-4B - Depth: 35.0 - 36.7 ft 
Boring B-2359UD 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 
Project Num ber: __ ..:...04_1_1_-0_8_-_16_8_6 __ 

Task No.: NA 
Test Type: ....;S_D....;S_S:-:-:~_:--:: ___ _ 

Assign, cr'v,e = 4.32 ksf 
Sta. No.: 6G File Name: B-2359 UD4b 

Ke.DSS ('th.e I cr'v.e)= NA ---------
Project Name: Exelon (Victoria) 

----~-~--
Induced OCR = NA KUb.DSS ('thu.b I cr'v,e) = -----NA 

Test No.: NA Test Series for/on: _N_A ____ _ Type Stage: ....;N_A_____ NA NA , NA 

0Meas' 

& NA 

DAssumed Assig. Remarks: Specific Gravity' 2730 ., 

~Tube UField Extruded o Liner Remolded Tamping ~Constant Effort: BlowslTamps per Layer = 

Boring No.: B-2359UD LPC Core Impact/Rammer Rammer Wgt.(lbf)= No. Layers = t--
Sample No.: UD-4 Compostite No.: Pluviated: Tamper Force (Ibf)= (' Drop (in.) = ----- t-- :=J Undercompaction: Depth (ft): 35.0 - 36.7 Specimen No.: B 

t--
Kneading Un; (%) = Dia. (in.) = 

Ilspec. Selection by X-ray; nGeomarin~ Sample-
----

Ref. Effort= % Compo = ±Opt.= 

Type ~Koat: ~ Incremental I ; UAnisotropic at: H:nclined Stress Path, Ke.oss W Used Automated System 
Consolidation: CRS 900 Stress Path I Remarks: 

Loading :~ Static X Strain Creep Mconst, VoI.lHt X Without - Water WCYCIiC(HZ) Strain Ustress t-- t-- t--
Rate:no.1; 

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

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

Content (WC); Top (Wo.,) Bottom (W 0.2) Sides (W 0.3) (see below) Mass Moist Soil + Tare (g) 316.80 135.64 --_. 
Container No. 771 997 4201 D-11 Mass Tare (g) 183.37 4.59 

Mass Moist Soil + Cont. (g) 86.29 80.18 76.08 66.62 Mass Moist Soil, Mt,o Mt,at (g) 133.43 131.05 

Mass Dry Soil + Container (g) 76.50 71.18 67.75 59.94 Excess Dry Soil (soil not included in final mass above) 
Mass Container (g) 31.56 31.59 30.35 30.24 Container No. 

WATER CONTENT (%) 21.78 22.73 22.27 22.49 Mass Dry Soil + Container (g) 
Avg. Initial WC, Wo.avg (%) 22.26 Final W at: X Slice; Whole Spec. Mass Container (g) 

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

Specimen Trimming: Estimated Initial Unit Weight I 
-x1Trimming Ring for Fugro Apparatus 

~ 
Large-ring ID # Total, Yt.o (lb/ft°)= 128.63 Dry, Yd,o (Ib/ft")= 105.21 I 

X Trimming Ring for NGI Apparatus Small-ring ID # 
Hs,t(mm): 18.68 As.t (cm2): 34.68 Specimen Lateral Confinement by: 

-----
Ds,t(mm) : 66.45 Vs.t (cm3

): 64.76 I Wire Reinforced, Model: Thickness (mm) = 
Remarks: Stress Dia. by PiTape (mm) Area, Ae,n 

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

Height (Htr) Diameter (Do) Remarks: 0 

1 18.730 1-T NA a'v,c 

2 18.660 2-M NA cr'v,max 
--
3 18.670 3-B NA ~ Regular Membrane with Ring Set No. 6 10, Rings (mm) --- ._-------- ------ ----_. 

4 18.640 1'-T NA For Free Standing Thickness (mm): Top: 0.64 , = 67.11 ----.-----
5 18.700 2'-M NA or Reconstituted Spec.: ~Single Bottom: 0.67 , Corr. for memo ( 

Avg. 3'-B NA Atr(cm 2):1 NA X Double Membr. Thick. = 0.33 = 66.450 

= 18.675 Avg NA Vtr(cm\1 NA Area Ring with mem., Ao: (cm2)= 34.68 ; (inL)= 5.375 

Note: NA indicates not applicable. 526.0 g, 1.16 Ibf 

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

Final Visual Description: Light Gray Fat CLAY (CH) 

Other Remarks: 

Trim.! Recon. By: __ .:....H....;C __ 

Date: 4/2/2008 
Prelim. Calc. By: HC 

Specimen Take Down:@Spec. removed right after shearing 

Dspec. unloaded to zero stress with access to water 

... _-----_._---------
Setup By: _--...:H.:..;C=--_ 

Date: _4..::,/=2/.=.2.:..;00;..:8_ 
Final Calc. By: __ -=L....;F __ 

Remarks: ------

Take Down By: __ .:....H....;C __ 

Date: _4..::,/..:.;6/.=.20.:..;0;..:8_ 
Reviewed By: HP ,..1 

J(AW 7/lb/ofS 
B-2359_UD4b.xls, SetupTD 6/20/2008 FUGRO CONSULTANTS, INC. 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Calculations & Summary 

Project Number: 0411-08-1686 Test Station No.: 6G File Name: B-2359 UD4b 

Task Number: NA Specific Gravity: 2.730 0Measured; DAssumed 

Type Test: SDSS Specimen: [XJadisturbed"; DReconstituted; DRemolded 

Calculations Corr for Salt (dissolved solids): 0 No or, Yes, with concentration = ppm 

Consolidation Stress Summary and Loading Summary 

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

Nomin~~ Vertical§!~~s, cr'v (ksf) NA 4.32 NA ICyclic Rate (Hz): I 10.1 ; I 1 ; Other = 

AxialNertical Force, pvr.n (Ibf) NA NA NA During/End of Loading Static Cyclic 
Horizontal Force, Phr.n (Ibf) NA 0 NA Change in Height, t.HL,n (mm) NA NA 

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

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

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

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

Top, W o,1 Botttom, Wo,2 Sides, W o,3 Avg., Wo,av Selct., Wo,s Back Cal. Initial Selected Water Content (%) 22.26 

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

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

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

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

Selected So (%) 
HeighWolume Change Summary Selected Wo (%) 

Variation in During Initial During Specimen Specific Gravity, Go,be 

Height & Volume Consol. to Rebound Unloaded Calculation of t..Vc by Different Procedures 

During Consol. a'v,cor cr'vc,max= to cr'v,e = After TestTo By Selected Volumes By Change in Mass 

Stress Units (ksf) 4.320 NA NA t.Ve (cm3
) 1.25 - Mt,o - (Mtat,e + t.VL + t.VuL) 

Sign Convention: (+) t.V out & t.H down; (-) t.V in & t.H up By Cal. Height & App. Area t.Ve (cm3
) 2.38 

___ Del~a.E~~Rea~.:,-t.dar,n (mm~_~~_O__ _ ____ _ t.Ve (cm3) 1.25 By Saturation = 100% and 

Total Equip. Comp., It.dafe (mm) 0.000 
-------1-----------1----

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

Corr. Total Def. t.He,n (mm) 0.360 

t.Vn using Ao - spec. (cm3
) 1.25 

t.Vn using Ac,n- app. (cm3
) 1.25 Back Cal. Water Content During Consol. -

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

------
Selected t.Vn (cm 3

) 1.25 NA NA = t.VuL I Assumed Saturation (%) 100.00 

After Test WC Carr. for I:lY during Shear & Unloading, W.t,c (%J NA Back Cal. WC before Loading, We,bc (%) 22.04 

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

Consolidation t.Ve (cm 3
) = 1.24 t.He (mm) = 0.360 Ea,c (%) = 1.93 

& Preshear Vc (cm3
) = 63.52 He (mm) = 18.315 EV,e (%) = 1.91 

Conclusions Ae (cm2
) = 34.68 t.yc (mm) = NA Yc (%) = NA 

Summary of Specimen Physical Properties: 

Specific Gravity: Water Total Dry 

Go= 2.730 Measured Height Volume Area Content Unit Weight Unit Weight 

Condition: (mm) (cm3
) (cm2) (%) (pcf) (pcf) 

Initial (as trimmed) 18.675 64.76 34.68 23.5 128.6 104.2 
After to cr'v,e 18.315 63.52 34.68 22.0 129.6 106.2 -------------.-~---.-------------
Consol.: to cr'vc,max NA NA NA NA NA NA 

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

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

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

Remarks: t95 for max stress = 0.4 min 

Boring B-2359UD, Sample UD-4B, Depth 35.0 - 36.7 ft 

t.Ve,max (cm3
) = NA 

Eac,max (%)= NA 

Preshear: Yua (%)= NA 

Saturation Void Ratio, 

(%) e 

101.2 0.636 
100.0 0.604 --------------

NA NA 

Calculated By: __ ..::L.:..,.F __ 

Reviewed By: __ .:..,.H.:..,.P---,Hc:;/:.... 

FUGRO CONSULTANTS, INC. 
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Project Number: __ ..::0..,;.4.:..,11:....-..::0.:,.8-....;1..::6..::8.:,.6.,--_ 
Project Name: _---.:E:;.xc:.e,;.;;lo.;..n-'(_V,;.;;ic..;,.to:,...r_ia.!...) __ 

Test Type: ...:S...:D:..;:S:..;:S=--_______ Test Sta. No.: 6G File Name: B-2359 UD4b 
Task No.: NA Test No.: NA Test Series for: NA 

... ~_tTube .UField Extruded OLiner I IRemolded Tamping WConstant Effort: Blowsrramps per Layer = 
Boring No.: B-2359UD LPC Core ImpacURammer Rammer Wgt.(lbf)= No. Layers = 

I-
Sample No.: UD-4 Compostite No.: Pluviated: Tamper Force (Ibf)= Drop (in.) = -------- f-- tJ Undercompaction: Depth (ft): 35.0 - 36.7 Specimen No.: B Kneading Un; (%) = Dia. (in.) = 

ISpec. Selection by X-ray; r'lGeomarine Sample 
I- ---

Ref. Effort= % Compo = ± Opt.= 

Type Anisotropic at: Inclined Stress Path, K: DSS 

90U Stress Path . 

X Without - Water Stress 
With - Bath 

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

Gs = 2.730 Me.su,ed Height Volume Area Content Total Dry Saturation PL -200 Void Ratio, 
Condition: (mm) (cm3) (cm2

) (%) (pcf) (pcf) (%) PI % e 
Initial 18.68 64.76 34.68 23.48 128.6 104.2 101.2 68 98.2 0.636 

After to cr'v,c 18.32 63.52 34.68 22.04 129.6 106.2 100.0 17 NA 0.604 ------- ---
Consol.: to cr'vc,max NA NA NA NA NA NA NA 51 NA NA 

Consolidation Stress Summary and Loading Summary 
Item Unit Max. Stress Pre-Shear Post Cyclic X IStatic Strain Rate = 4.9 %/hr. 

Vert. Consol. Stress, cr',.,: (ksf) NA 4.345 NA ICyclic Rate (Hz): I 10.1 ; I 11 ; Other = 
Induced OCR: - NA NA NA DuringlEnd of Loading Static Cyclic 

Axial Strain during Consol., E •. ,: % NA 1.93 NA Change in Height, L'lHL,n (mm): NA NA 

____ ~hange ~~ vo·I.'~~J:.,n (cm3)~ 
-------------

Horiz. Consol. Stress, "th.,: (ksf) NA NA NA NA NA ----_ .. _----------_._-- -----------~ ---_._----------
Consol. Stress Ratio, "th., I cr',.,: - NA NA NA Post Cy.Displ. Reset to Null Pos.: IYes; INo 

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

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

1.16 No Value: 4.345 (ksf) -----Data Normalization: X Yes 
~~=---~~~~~~~-,-~~--~~_,r-._-_r~~ 

Using Effective Vertical Stress: 
~~--------~~~~~~----~------~~~~~~~ 

X Pre-Shear Conditions Wire Reinforced Membrane, Model: Post-Cyclic Conditions 
X Regular Membrane with Rings Maximum Stress during Consol. 

Notes: See Fugro South, Inc. Notation Listing for definition of symbols and acronyms. For G in the Test Sta. No. indicates Fugro or GEOTAC apparatus. 
NA - Not Applicable 

Final Visual Description and Remarks: Light Gray Fat CLA-,-Y--,(,-,-C_H-L) __ _ _._-----------------

Loading Summary 

'h y cr' v 'h/cr'v !:J.cr'Jcr'v,e cjcr'v,e 
(ksf) (%) (ksf) - - -

at Peak Shear Stress 2,580 11,79 5.355 0.482 -0.232 0.594 
at Maximum Strain 1.613 29.78 4.663 0.346 -0.073 -

Boring B-2359UD, Sample UD-4B, Depth 35.0 - 36.7 ft FUGRO CONSULTANTS, INC. 
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Boring No . B-2359UD .. Sample No . UD-4B .. 
Elapsed Shear Shear Effective Calulated Pore Secant Tangent Norm. Shear Norm. Vert. Norm. Deer. Stress Ratio 

Time Strain Stress Vertical Stress Press. Change Shear Modulus Modulus Stress Stress in V. Stress Angle 
y 'h 0" v ~U = ~O"v Gs GT T,hlri",c alJa1

v.c ~O"jO"v.c $'DSS 

(min) (%) (ksf) (ksf) (ksf) (ksf) (ksf) (') 
0.0 0.00 0.002 4.345 0.000 - - 0.001 1.000 0.000 0.03 
2.5 0.04 0.293 4.410 -0.065 763.041 569.708 0.068 1.015 -0.015 3.81 
5.0 0.12 0.585 4.427 -0.082 503.840 295.863 0.135 1.019 -0.019 7.53 
7.5 0.22 0.813 4.397 -0.053 366.077 188.200 0.187 1.012 -0.012 10.48 
10.0 0.34 1.002 4.355 -0.010 295.224 143.256 0.231 1.002 -0.002 12.95 
12.5 0.47 1.172 4.282 0.063 246.620 104.460 0.270 0.986 0.014 15.31 
15.0 0.65 1.320 4.178 0.167 202.267 77.993 0.304 0.962 0.038 17.53 
17.5 0.80 1.429 4.089 0.256 177.848 59.085 0.329 0.941 0.059 19.27 
20.0 0.99 1.517 4.010 0.335 152.364 55.044 0.349 0.923 0.077 20.72 
22.5 1.10 1.583 3.952 0.393 144.075 43.741 0.364 0.910 0.090 21.84 
25.0 1.32 1.635 3.915 0.429 123.586 25.093 0.376 0.901 0.099 22.66 
27.5 1.51 1.687 3.883 0.462 111.469 23.497 0.388 0.894 0.106 23.48 
30.0 1.70 1.725 3.863 0.482 101.055 17.489 0.397 0.889 0.111 24.06 
32.5 1.93 1.759 3.858 0.486 90.911 16.778 0.405 0.888 0.112 24.51 
35.0 2.10 1.790 3.864 0.480 85.251 15.917 0.412 0.889 0.111 24.85 
37.5 2.31 1.819 3.877 0.468 78.478 13.565 0.419 0.892 0.108 25.14 
40.0 2.50 1.844 3.884 0.460 73.773 15.148 0.424 0.894 0.106 25.39 
42.5 2.68 1.875 3.899 0.446 69.801 14.397 0.431 0.897 0.103 25.68 
50.0 3.30 1.950 3.982 0.363 59.064 11.828 0.449 0.916 0.084 26.09 
57.5 3.88 2.017 4.043 0.302 51.903 11.183 0.464 0.931 0.069 26.51 
65.0 4.52 2.086 4.135 0.210 46.144 10.317 0.480 0.952 0.048 26.77 
72.5 5.16 2.148 4.221 0.123 41.595 10.611 0.494 0.972 0.028 26.97 
80.0 5.76 2.217 4.327 0.018 38.478 9.473 0.510 0.996 0.004 27.13 
87.5 6.35 2.262 4.432 -0.087 35.553 9.583 0.521 1.020 -0.020 27.03 
95.0 6.92 2.328 4.551 -0.206 33.592 9.460 0.536 1.047 -0.047 27.10 
102.5 7.61 2.377 4.646 -0.301 31.226 7.779 0.547 1.069 -0.069 27.10 
110.0 8.18 2.425 4.764 -0.419 29.631 8.007 0.558 1.096 -0.096 26.98 
117.5 8.81 2.473 4.883 -0.538 28.058 6.089 0.569 1.124 -0.124 26.86 
125.0 9.36 2.498 4.991 -0.646 26.669 4.934 0.575 1.149 -0.149 26.59 
132.5 10.00 2.533 5.078 -0.733 25.294 4.986 0.583 1.169 -0.169 26.51 
140.0 10.59 2.560 5.171 -0.826 24.154 3.391 0.589 1.190 -0.190 26.34 
147.5 11.18 2.573 5.266 -0.921 22.987 1.710 0.592 1.212 -0.212 26.04 
155.0 11.79 2.580 5.355 -1.010 21.871 0.306 0.594 1.232 -0.232 25.73 
162.5 12.35 2.577 5.397 -1.053 20.853 -1.494 0.593 1.242 -0.242 25.52 
172.5 13.17 2.557 5.465 -1.120 19.400 -3.527 0.589 1.258 -0.258 25.08 
187.5 14.41 2.499 5.485 -1.141 17.332 -6.596 0.575 1.263 -0.263 24.49 
202.4 15.70 2.390 5.448 -1.103 15.212 -9.707 0.550 1.254 -0.254 23.69 
217.4 16.97 2.250 5.354 -1.010 13.247 -10.768 0.518 1.232 -0.232 22.80 
232.4 18.19 2.122 5.251 -0.906 11.652 -9.723 0.488 1.208 -0.208 22.00 
247.4 19.51 2.004 5.179 -0.834 10.261 -8.203 0.461 1.192 -0.192 21.16 
262.4 20.81 1.906 5.094 -0.750 9.147 -6.619 0.439 1.173 -0.173 20.51 
277.4 22.04 1.836 5.027 -0.682 8.322 -4.758 0.423 1.157 -0.157 20.07 
292.4 23.32 1.787 4.946 -0.601 7.657 -3.928 0.411 1.138 -0.138 19.87 
307.4 24.68 1.732 4.880 -0.536 7.010 -3.188 0.399 1.123 -0.123 19.54 
322.3 25.91 1.704 4.832 -0.487 6.565 -2.346 0.392 1.112 -0.112 19.42 
337.3 27.15 1.675 4.796 -0.452 6.160 -2.307 0.385 1.104 -0.104 19.25 
352.3 28.45 1.645 4.718 -0.373 5.775 -2.351 0.379 1.086 -0.086 19.22 
367.3 29.78 1.613 4.663 -0.318 5.408 -2.434 0.371 1.073 -0.073 19.08 

Boring B-2359UD, Sample UD-4B, Depth 35.0 - 36.7 ft FUGRO CONSULTANTS, INC. 
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Normalized Effective Vertical Stress, a'Ja'v,c 

STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-5B - Depth: 40.0 - 41,7 ft 
Boring B-2359UD 

B-2359_U05b.xls, Plot 6/20/2008 FUGRO CONSULTANTS, INC. 
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STATIC DSS TEST 
Ko Consolidation - OCR = NA 

Sample: UD-5B - Depth: 40.0 - 41.7 ft 
Boring B-2359UD 
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DIRECT SIMPLE SHEAR TEST (ASTM D 6528-07): Specimen Setup I Take Down 

Project Number: __ .:..04..:..1.:....1:,...-0.:....8.:....-..:..16.:....8:....:6 __ Test Type: ...::S:..::D:....:S:....:S ___ :--:: ___ _ Sta. No.: 7G File Name: B-2359 UD5b 
Task No.: NA Assign, cr'v,c = 5.04 ksf Ke.DSS ('th,e I cr'v,e)= NA ---------

Induced OCR = NA Kub,DSS ('thu,b I cr'v,e) = NA Project Name: __ E_x_el_o_n ..:..(V_i_ct_o_ria....:.) __ -----
Test No.: NA Test Series for/on: NA ..:..::..-'------
Assig Remarks' 

Type Stage: ..:..N:.:...A'----____ NA 
Specific Gravity' 

NA & NA NA 

., 2710 UAssumed 

~Tube UField Extruded tJ Liner Remolded Tamping ~Constant Effort: BlowslTamps per Layer = 

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

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

~ Undercompaction: Depth (ft): 40.0 - 41.7 Specimen No.: B 
f--

Kneading Un; (%) = Dia. (in.) = 

ISpec. Selection by X~ray; nGeOmarine-samPle 
----

Ref. Effort= % Compo = ±Opt.= 

Type ~Koat: ~ Incremental I ; UAnisotropic at: H~lnclined Stress Path, Ke,DSS Wused Automated System 

Consolidation: CRS 900 Stress Path I Remarks: 

Loading X Static X Strain Hcreep X Const, Vol.IHt M~ithout- Water WCYClic(HZ) Strain Ustress 
f-- l- I-

Rate:!l0.1; 
f--

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

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

Content (WC); Top (Wo.1l Bottom (W 0,2) Sides (Wd (see below) Mass Moist Soil + Tare (g) 313.95 136.69 

Container No . D-7 191 4072 4091 Mass Tare (g) 182.69 5.03 
.. _-- ---_.-

Mass Moist Soil + Cant. (g) 84.87 79.66 74.67 74.41 Mass Moist Soil, Mt,o Mt,at (g) 131.26 131.66 

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

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

WATER CONTENT (%) 23.43 22.80 22.73 25.54 Mass Dry Soil + Container (g) 
Avg. Initial WC, Wo,avg (%) 22.99 Final W at: X Slice ; Whole Spec. Mass Container (g) 

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

Specimen Trimming: Estimated Initial Unit Weight I 
~xrrimming Ring for Fugro Apparatus ~ 

Large-ring ID # Total, Yt,o (Ib/ft~)= 126.24 Dry, Yd,o (Ib/ft~)= 102.64 I 
X Trimming Ring for NGI Apparatus Small-ring ID # 

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

Ds,t(mm) : 66.66 Vs,t (cm\ 64.91 I Wire Reinforced, Model: Thickness (mm) = 
Remarks: Stress Dia. by PiTape (mm) Area, Ae,n 

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

Height (Htr) Diameter (Do) Remarks: 0 

1 18.650 1-T NA a'v,c 

2 18.580 2-M NA cr'v,max 

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

4 18.590 1'-T NA For Free Standing Thickness (mm): Top: 0.61 , = 67.29 -
5 18.620 2'-M NA __ .OC.R.oo'l'led Sp.o_, __ FxiSingle Bottom: 0.65 , Corr. for memo 
--------- --------

Avg. 3'-B NA Atr (cm2): NA X Double Membr. Thick. = 0.32 = 66.660 

= 18.600 Avg NA Vtr (cm\ --~- Area Ring with mem., Ao: (cm2)= 34.90 ; (in )= 5.409 

Note: NA indicates not applicable. 527.2 g, 1.16 Ibf 
----"'-'-------r--. 

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

Final Visual Description: Pale Brown Fat CLAY (CH) 

OtherRemarks: _______________________________ _ 

Trim.! Recon. By: HC 

Date: 4/2/2008 
Prelim. Calc. By: HC 

Specimen Take Down:@Spec. removed right after shearing 

Dspec. unloaded to zero stress with access to water 

Setup By: _---...:.H..:...:C=--_ 

Date: _4..:.:,/.:..:3/.=2.:..;00:...:8_ 
Final Calc. By: ___ L_F __ 

Remarks: ----

B-2359_UD5b.xls, SetupTD 6/20/2008 

Take Down By: __ .:....H.:..C __ 

Date: _4..:.,:/..:.;6/:..::2.:..00.:....8=---
Reviewed By: HP'" 

KA W 7/,,,/09 
FUGRO CONSULTANTS, INC. 




