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 The cyc u/ C versus N  relations in Figure 24 clearly 
illustrate that OCR  has a strong effect on cyclic strength 
because of its effects on uC .  For natural deposits of 
cohesive soils, the approximate relation between 
undrained shear strength (in simple shear), vertical 
consolidation stress, and OCR  can be expressed as (Ladd 
and Foott 1974): 
 

0.8u
u vc

vc NC

CC OCR                            (29) 

 
where u vc NC

C  is the undrained shear strength ratio for 
normally consolidated conditions ( OCR =1).  The value of 

u vc NC
C  is typically equal to 0.20 to 0.24, with higher 

and lower values being observed for different types of 
silts and clays, as reported by Ladd (1991).  Based on 
these relations, increasing OCR from 1 to 2 would be 
accompanied by a 74% increase in uC   If the ratio 

cyc u/ C  is unchanged by the increase in OCR , as 
observed for Boston Blue clay (Figure 24), then the cyclic 
resistance cyc  is also increased by 74%.  The importance 
of OCR  on field behavior was well illustrated by Idriss 
(1985) in showing that the occurrence and nonoccurrence 
of landslides in Anchorage during the 1964 earthquake 
could be explained by the differences in OCR  at different 
locations.  
 The relation between cyclic strength and number of 
loading cycles is significantly different for clay than for 
sand, and this has several important consequences on how 
the simplified procedure might be applied to clay.  Figure 
25 shows the variation in cyclic strength ratio for clay 

( cyc u/ C ) and cyclic resistance ratio for sand ( CRR ), both 
normalized by their respective values for 15 uniform 
loading cycles, versus the number of uniform loading 
cycles.  The slope of the line for the clay is much flatter 
than that for sand, which indicates that the behavior of the 
clay is much more dependent on the strongest cycles of 
loading in an irregular time series.  In adapting the 
procedures previously described for sand, this means that 
clay will have substantially different relations for (i) 
equivalent number of loading cycles versus earthquake 
magnitude, and (ii) MSF .  More detailed analyses of how 
to analyze clay soils within the same framework as sands, 
and hence facilitate simpler comparisons, are currently in 
progress.  In the mean time, the key point is that clays can 
develop significant strains and deformation during 
earthquake loading if the level and duration of shaking are 
sufficient to overcome the peak resistance of the soil.  If 
that were to happen and sufficient movement were to 
accrue, the strength of the soil would reduce to its residual 
(or remolded) strength and if the shaking continues 
beyond that stage, large movement would ensue.  
Examples of such behavior are the landslides caused by 
the strength loss in the Bootlegger Cove clay in 
downtown Anchorage in the 1964 Alaska earthquake 
(e.g., Idriss 1985). 
 There are also those soils that exhibit behavior that is 
intermediate to those of cohesionless and cohesive soils, 
and these are the most difficult to address.  These soils 
still require further studies to develop reliable evaluation 
procedures.  The ongoing studies of the field behavior of 
fine-grained soils during the 1999 Kocaeli (e.g., Sancio et 
al 2002) and 1999 Chi-Chi (e.g., Stewart et al 2003) 
earthquakes are particularly interesting.  
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Fig. 25:  Variation in cyclic strengths for clay ( cyc u/ C ) and sand ( CRR ), normalized by the cyclic strength at 15 
uniform loading cycles, versus number of uniform loading cycles. 
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P J Carey & 
Associates, PC

CLIENT : CWM SHEET 1  OF 3  

PROJECT: RMU-2 DATE:6/17/09

PJCA-JOB No.:

PERFORMED BY: Peter J. Carey

SUBJECT: RMU-2 Triaxial Data

Object of Worksheet:Determine information from test forms of
triaxial compression tests with pore pressure

Evaluation of Sample Sully's sample, shear strength only

array of p' and q  and σ'3 taken at maximum obliquity

data1

16.81

30.09

59.93

9.87

15.44

28.97

6.9

14.7

31

⎛
⎜
⎜
⎝

⎞
⎟
⎟
⎠

psi⋅:=

fit line
data1 1〈 〉

psi
data1 2〈 〉

psi
, 

⎛
⎜
⎝

⎞
⎟
⎠

:= fit
2.257

0.445
⎛
⎜
⎝

⎞
⎟
⎠

= stderr data1 1〈 〉
data1 2〈 〉

, ( ) 0.249 psi⋅=

φ' asin fit2( ):= φ' 26.405 deg⋅=
for  a linear fit

c'
fit1

cos φ'( )
psi:= c' 362.855 psf⋅=

N:\Model_City\154.002_rmu2\soil 
properties\

1 8/24/2009
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 2 of 3

φL asin
data1 2〈 〉

data1 1〈 〉

⎛⎜
⎜⎝

⎞⎟
⎟⎠

:= φL

35.955

30.872

28.908

⎛
⎜
⎜
⎝

⎞
⎟
⎟
⎠

deg⋅=

σ'n
data1 2〈 〉

tan φL( )

→⎯⎯⎯

:=

σ'n

13.607

25.827

52.463

⎛
⎜
⎜
⎝

⎞
⎟
⎟
⎠

psi= qf data1 2〈 〉
:= qf

9.87

15.44

28.97

⎛
⎜
⎜
⎝

⎞
⎟
⎟
⎠

psi=

try a fit using the generic form of the hyperbolic q σ'n( ) σ'n tan φp100( )⋅
100kPa

σ'n

⎛
⎜
⎝

⎞
⎟
⎠

1 mp−

⋅=

where the 100 refers to the values at 100 kPa

tan φp100( ) can be redined as A and
1-mp as b

define genfit vectors

F n A, b, ( )

A n⋅
2089

n
⎛⎜
⎝

⎞⎟
⎠

b
⋅

n
2089

n
⎛⎜
⎝

⎞⎟
⎠

b
⋅

A n⋅ ln
2089

n
⎛⎜
⎝

⎞⎟
⎠

⋅
2089

n
⎛⎜
⎝

⎞⎟
⎠

b
⋅

⎡⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢⎣

⎤⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥⎦

:= guess
.5

.1
⎛
⎜
⎝

⎞
⎟
⎠

:=

cg genfit
σ'n
psf

qf
psf

, guess, F, 
⎛
⎜
⎝

⎞
⎟
⎠

0.682

0.168
⎛
⎜
⎝

⎞
⎟
⎠

=:=

φp100 atan cg1( ) 34.295 deg⋅=:=

mp 1 cg2− 0.832=:=

c' 2.52 psi=

q n'( ) n' cg1
2089psf

n'
⎛⎜
⎝

⎞⎟
⎠

cg2
⋅

⎡
⎢
⎣

⎤
⎥
⎦

⋅:=lin n'( ) n' tan φ'( ) c'+:=

N:\Model_City\154.002_rmu2
\soil properties\

2 8/24/2009
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0 2 103× 4 103× 6 103× 8 103× 1 104×
0

2 103×

4 103×

6 103×

Test
Linear Fit
Mesri Model

Shear Vs Normal Stress

s' ff(psf)

q 
ff

(p
sf

)

data1 2〈 〉

psf

lin n'( )

psf

q n'( )

psf

σ'n

psf

n'

psf
, 

N:\Model_City\154.002_rmu2
\soil properties\

3 8/24/2009
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P J Carey & 
Associates, PC

CLIENT : CWM SHEET 1  OF 3  

PROJECT: RMU-2 DATE:6/19/09

PJCA-JOB No.:

PERFORMED BY: Peter J. Carey

SUBJECT: RMU-2 Triaxial Data

Object of Worksheet:Determine information from test forms of
triaxial compression tests with pore pressure

Evaluation of Sample FAC Pond 3  WEST sample, shear strength only

array of p' and q  and σ'3 taken at maximum obliquity

data1

16.63

32.44

64.06

9.25

16.62

31.95

25.88

15.8

32.1

⎛
⎜
⎜
⎝

⎞
⎟
⎟
⎠

psi⋅:=

fit line
data1 1〈 〉

psf
data1 2〈 〉

psf
, 

⎛
⎜
⎝

⎞
⎟
⎠

:= fit
171.622

0.479
⎛
⎜
⎝

⎞
⎟
⎠

= stderr data1 1〈 〉
data1 2〈 〉

, ( ) 0.158 psi⋅=

φ' asin fit2( ):= φ' 28.652 deg⋅=
for  a linear fit

c'
fit1

cos φ'( )
psf:= c' 195.57 psf⋅=

N:\Model_City\154.002_rmu2\soil 
properties\

1 8/24/2009
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φL asin
data1 2〈 〉

data1 1〈 〉

⎛⎜
⎜⎝

⎞⎟
⎟⎠

:= φL

33.795

30.819

29.917

⎛
⎜
⎜
⎝

⎞
⎟
⎟
⎠

deg⋅=

σ'n
data1 2〈 〉

tan φL( )

→⎯⎯⎯

:=

σ'n

13.82

27.859

55.524

⎛
⎜
⎜
⎝

⎞
⎟
⎟
⎠

psi= qf data1 2〈 〉
:= qf

9.25

16.62

31.95

⎛
⎜
⎜
⎝

⎞
⎟
⎟
⎠

psi=

try a fit using the generic form of the hyperbolic q σ'n( ) σ'n tan φp100( )⋅
100kPa

σ'n

⎛
⎜
⎝

⎞
⎟
⎠

1 mp−

⋅=

where the 100 refers to the values at 100 kPa

tan φp100( ) can be redined as A and
1-mp as b

define genfit vectors

F n A, b, ( )

A n⋅
2089

n
⎛⎜
⎝

⎞⎟
⎠

b
⋅

n
2089

n
⎛⎜
⎝

⎞⎟
⎠

b
⋅

A n⋅ ln
2089

n
⎛⎜
⎝

⎞⎟
⎠

⋅
2089

n
⎛⎜
⎝

⎞⎟
⎠

b
⋅

⎡⎢
⎢
⎢
⎢
⎢
⎢
⎢
⎢⎣

⎤⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎥⎦

:= guess
.5

.9
⎛
⎜
⎝

⎞
⎟
⎠

:=

cg genfit
σ'n
psf

qf
psf

, guess, F, 
⎛
⎜
⎝

⎞
⎟
⎠

0.644

0.086
⎛
⎜
⎝

⎞
⎟
⎠

=:=

φp100 atan cg1( ) 32.767 deg⋅=:=

mp 1 cg2− 0.914=:=

q n'( ) n' cg1
2089psf

n'
⎛⎜
⎝

⎞⎟
⎠

cg2
⋅

⎡
⎢
⎣

⎤
⎥
⎦

⋅:=lin n'( ) n' tan φ'( ) c'+:=

N:\Model_City\154.002_rmu2
\soil properties\

2 8/24/2009
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0 2 103× 4 103× 6 103× 8 103× 1 104×
0

2 103×

4 103×

6 103×

Test
Linear Fit
Mesri Model

Shear Vs Normal Stress

s' ff(psf)

q 
ff

(p
sf

)

data1 2〈 〉

psf

lin n'( )

psf

q n'( )

psf

σ'n

psf

n'

psf
, 

N:\Model_City\154.002_rmu2
\soil properties\

3 8/24/2009
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Appendix A-2 

 

Letter Report Entitled 
Geotechnical Investigation for 
Proposed Residuals Management 

Unit Number 2 Western 
Expansion Area (Golder, 
December 2002)
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Appendix A-3 

 

Laboratory Testing – Structural Fill 
(Geotechnics, August 2009)

NYSDEC OHMS Document No. 201469232-00007



....
 

.....GEOTECHNICAL AND 
GEOSYNTHETIC SERVICES 

August 17, 2009 

Project 1\10. 2009-296-01 

Mr. Peter J. Carey 
P.J. Carey & Associates, PC 
5878 Valine Way 
Swgar Hill, GA 30518 

Transmittal
 
Laboratory Test Results
 

CMW I RMU-2
 

Please find attached the laboratory test results for the above referenced project. The tests were outlined 
on the Project Verification Form that was faxed to your firm prior to the testing. The testing was performed 
in general accordance with the methods listed on the enclosed data sheets. The test results are believed 
to be representative of the samples that were submitted for testing and are indicative only of the 
specimens which were evaluated. We have no direct knowledge of the origin of the samples and imply no 
position with regard to the nature of the test results, Le. pass/fail and no claims as to the sUitability of the 
material for its intended use. 

The test data and all associated project information provided shall be held in strict confidence and 
disclosed to other parties only with authorization by our Client. The test data submitted herein is 
considered integral with this report and is not to be reproduced except in whole and only with the 
authorization of the Client and Geotechnics. The remaining sample materials for this project will be 
retained for a minimum of 90 days as directed by the Geotechnics' Quality Program. 

We are pleased to provide these testing services. Should you have any questions or if we may be of 
further assistance, please contact our office. 

Respectively submitted, 

D~~ 
David R. Backstrom 
Laboratory Director 

We understand that you have a choice in your laboratory services 
and we thank you for choosing Geotechnics. 

/)('N: Data l'roWfllJllall.elll'l' Dale: J'2ROj ReI'.: J 

544 Braddock Avenue • East Pittsburgh, PA 15112 • 412-823-7600 • FAX 412-823-8999 • www.geotechnics.net 
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MOISTURE CONTENT 
ASTM 022'16 (SOP-S1) 

Client PJ CAREY & ASSOCIATES 
Client Reference CME/RMU-2 
Project No. 2009-296-01 

Lab 10 01 02 03 
Boring No. FAC POND 3 FAC POND 3 NA 
Depth (tt) NA NA NA 
Sample No. WEST EAST SULLY'S SAMPLE 

Tare Number 603 1710 606 
Wt. of Tare & WS (gm) 606.8 605.4 754.4 
Wt. of Tare & OS (gm) 534.7 519.1 684.1 
Wt. of Tare (gm) 84.14 82.29 85.54 
Wt. of Water (gm) 72.1 86.3 70.3 
Wt. of OS (gm) 450.56 436.81 598.56 

Water Content (%) 16.0 19.8 11.7 

Notes: NA 

__~~T<;..e..;.s..;.te_d...;;B;.;:.y__P_C D_a_te Z_'j1_4_/0_9__C_h_e_C_kE._1d_B...::y~ti6 
Date '''''~ 

page 1 of 1 DCN: CT-S1 DATE 6-30-98 REVISION 2 CIMSOFFICElExce/lPrintQVT62.xLSjSheetl 

544 Braddock Avenue • East Pittsburgh, PA 15112 • 412-823-7600 t. FAX 412-823-8999 • www.geotechnics.net 
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SIEVE AND HYDROMETER ANALYSIIS 
ASTM 0 422-63/AASHTO T88-00 (SOP-S3) §~~~'~!S~~ 

Client P.J. CAREY &ASSOCIATES Boring No. FAC PON 
Client Reference CMW/ RMU-2 Depth (ft) NA 
Project No. 2009-296-01 Sample No. WEST 
Lab 10 2009-296-01-01 Soil Color BROWN 

USCS 
USDA 

90 

70 

.... .c 
CI 

~60 

» 
lD 

Qi 50 
t: 
u:: .... 
t: 

21 40 ... 
Q) 

Q. 

30 

20 

10 

SIEVE ANALYSIS HYDROMETER 
cobbles I gravel I sand I silt and clay fraction 
cobbles I gravel I sand I silt Iclay 

12" 6" 3" 3/4" 3/8" #4 #10 #20 #40 #140 #200 

o !-J.-l-'--'---'-_'----.l....---4.l..C..C...J-l-_'--'----+.l..-l..l....--'--l----l_---!..J..J....;....'--J..-l.- --'---.l-Ll-'-'-I.~-'---'--____lf-J-W--.J..-'--__.......
 

1000 100 10 1 0.1 0.01 0.001 
Particle Diameter (mml 

USCS Summary 
Sieve Sizes (mm) Percentage 

Greater Than #4 Gravel 6.68 
#4 To #200 Sand 11.49 
Finer Than #200 Silt &Clay 81.83 

USCS Symbol CL, TESTED 

USCS Classification LEAN CLA Y WITH SAND 
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USDA CLASSIFICATION CHART
 

Client P.J. CAREY &ASSOCIATES Boring No. FAC POND 3 
Client Reference CMWI RMU~2 Depth (ft) NA 
Project No. 2009-296-01 Sample No. WEST 
Lab 10 2009-296-01-01 Soil Color BROWN 

9 10 

80 20 

PFRCFNTC'/ 
60 

50 

70 

~::---

CLAY 

30 

40 

50 

PERCENT SILT 

40 60 

10 

20 

30 

-----­

RANDY r.LAY lOAM 

/ 

/

/ 

SANDY LOAM 

."'\ ---­

LOAM 

X 
:.-­

X
SILT LOAM 

···.X--­ --+ 

X 

70 

80 

100 90 80 70 60 

< 
50 

PERCENT SAND 

40 30 20 10 0 

Particle 
Size (mm) 

Percent 
Finer 

USDA SUMMARY Actual 
Percentage 

Corrected % of Minus 2.0 mm 
material for USDA Classificat. 

2 
0.05 

0.002 

91.47 
76.36 
32.71 

Gravel 
Sand 
Silt 

Clay 

8.53 
15.11 
43.65 
32.71 

USDA Classification: SILTY CLAY LOAM 

0.00 
16.52 
47.72 
35.76 
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WASH SIEVE ANALYSIS 
ASTM 0 422-63lAASHTO T88-00 (SOP-S:l) 

Client P.J. CAREY & ASSOCIATES Boring No. FAC POND 3 
Client Reference CMW/RMU-2 Depth (ft) NA 
Project No. 2009-296-01 Sample No. WEST 
Lab 10 2009-296-01-01 Soil Color BROWN 

Moisture Content of Passing 3/4" Material Water Content of Retained 3/4" Material 

Tare No. 950 Tare No. 910 
Wgt.Tare + Wet Specimen (gm) 1176.90 Wgt.Tare + Wet Specimen (gm) 480.70 
Wgt.Tare + Dry Specimen (gm) 1036.30 Wgt. Tare + Dry Specimen (gm) 469.70 
Weight of Tare (gm) 102.51 Weight of Tare (gm) 110.08 
Weight of Water (gm) 140.60 Weight of Water (gm) 11.00 
Weight of Dry Soil (gm) 933.79 Weight of Dry Soil (gm) 359.62 

Moisture Content (%) 15.1 Moisture Ccmtent (%) 3.1 

Wet Weight -3/4" Sample (gm) 22478 
Dry Weight - 3/4" Sample (gm) 19536.4 
Wet Weight +3/4" Sample (gm) 370.64 
Dry Weight + 3/4" Sample (gm) 359.64 

Total Dry Weight Sample (gm) 19896.1 

Weight of thl3 Dry Specimen (gm) 933.79 
Weight of minus #200 material (gm) 778.14 
Weight of plus #200 material (gm) 155.65 

J - Factor (Percent Finer than 3/4") 0.9819 

Sieve 
Size 

12" 
6" 
3" 
2" 

1 1/2" 
1" 

3/4" 

1/2" 
3/8" 
#4 

#10 
#20 
#40 
#60 

#140 
#200 

Pan 

Sieve 
Opening 

(mm) 

300 
150 
75 
50 

37.5 
25.0 
19.0 

Wgt.of Soil 
Retained 

(gm) 
0.00 
0.00 
0.00 
0.00 
0.00 

176.83 
193.81 

( * ) 

Percent 
Retained 

(%) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.86 
0.95 

Accumulated 

Percent 
Retained 

(%) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.86 
1.81 

Percent 
Finer 

(%) 
100.00 
100.00 
100.00 
100.00 
100.00 
99.14 
98.19 

Accumulated 

Percent 
Finer 

(%) 
100.00 
100.00 
100.00 
100.00 
100.00 
99.14 
98.19 

12.5 
9.50 
4.75 
2.00 
0.85 

0.425 
0.250 
0.106 
0.075 

12.03 
14.17 
20.14 
17.57 
15.03 
13.84 
12.61 
30.89 
19.37 

( ** ) 

1.29 
1.52 
2.16 
1.88 
1.61 
1.48 
1.35 
3.31 
2.07 

1.29 
2.81 
4.96 
6.84 
8.45 
9.94 
11.29 
14.59 
16.67 

98.71 
97.19 
95.04 
93.16 
91.55 
90.06 
88.71 
85.41 
83.33 

96.93 
95.44 
93.32 
91.47 
89.89 
88.44 
87.11 
83.86 
81.83 

- 778.14 83.33 100.00 - -
Notes: (*) The + 3/4" sieve analysis is based on the Total Dry IIVeight ofthe Sample 

( ** ) The - 3/4" sieve analysis is based on the Weight of the Dry Specimen 
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HYDROMETER ANALYSIS
 
ASTM D 422-63/MSHTO T88-00 (SOP-S:l)
 

Client P.J. CAREY & ASSOCIATES Boring No. FAC POND 3 
Client Reference CMW/ RMU-2 Depth (ft) NA 
Project No. 2009-296-01 Sample No. WEST 
Lab 10 2009-296-01-01 Soil Color BROWN 

Elapsed R Temp. Composite R N K Diameter N' 

Time Measured ( °c ) Correction Corrected (% ) Factor (mm) (% ) 

(min) 

0 NA NA NA NA NA NA NA NA 

2 46.0 22.9 5.57 40.4 83.3 0.01299 0.0272 68.1 

5 44.0 22.9 5.57 38.4 79.2 0.01299 0.0175 64.8 

15 40.0 22.9 5.57 34.4 70.9 0.01299 0.0105 58.0 

31 38.0 22.9 5.57 32.4 66.8 0.01299 0.0074 54.7 

62 34.5 22.7 5.66 28.8 59.4 0.01302 0.0054 48.6 
250 29.0 22.4 5.79 23.2 47.8 0.01307 0.0028 39.1 
1440 19.0 24 5.06 13.9 28.7 0.01282 0.0012 23.5 

Soil Specimen Data Other CorrE!ctions 

Tare No. 2343 
Tare + Dry Material (gm) 150.73 a - Factor 0.99 
Weight of Tare (gm) 97.66 
Weight of Deflocculant (gm) 5.0 Percent FinElr than # 200 81.83 
Weight of Dry Material (gm) 48.07 

Specific Gravity 2.7 Assumed 

Note: Hydrometer test is performed on - # 200 sieve material. 

___---=...:Te::..::s:..:.:te:..::d--=B:.Ly_---:....TO=--_---=D--=a=te:......-~7__=/2:..=.0/__=0.:....9 ffi~_----=D:....:a:..:..:te=---'J...L_l-a.~3~-~OLq..L.._---=C.:...:..he=-=c:..:..:k=-=ed:....:B=...iY~ 
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I 

I 

: i ML i 

60 ...----------;-....,--.,.----....,-----., 

ATTERBERG LIMITS 
ASTM D 4318-05/ AASHTO T89 (SOP - S4A) 

Client P.J. CAREY & ASSOCIATES Boring No. Fj\C POND 3 
Client Reference CIVIW I RMU-2 Depth (tt) NA 
Project No. 2009-296-01 Sample No, WEST 
Lab 10 2009-296-01-01 Soil Description BIROWN LEAN CLAY 
Note: The USCS symbol used with this test refers only to the minus No. 40 ( Minus No. 40 sieve material, Airdried) 

sieve material. See the "Sieve and Hydrometer Analysis" graph page for the complete material description. 

Liquid Limit Test 1 2 3 
M 

Tare Number 35 280 312 U 
Wt. of Tare & WS (gm) 39.98 41.94 40.92 L 
Wt. of Tare & OS (gm) 34.60 35.70 35.26 T 
Wt. ofTare (gm) 18.40 17.51 19.29 I 
Wt. of Water (gm) 5.4 6.2 5.7 P 
Wt. of OS (gm) 16.2 18.2 16.0 0 

I 
Moisture Content (%) 33.2 34.3 35.4 N 
Number of Blows 32 27 18 T 

Plastic Limit Test 1 2 Range Test Results 

Tare Number 12 40 Liiquid Limit (%) 34 
Wt. of Tare & WS (gm) 22.00 21.67 
Wt. of Tare & OS (gm) 21.15 20.85 Plastic Limit (%) 15 
Wt. of Tare (gm) 15.45 15.54 
Wt. of Water (gm) 0.9 0.8 Plasticity Index (%) 19 
Wt. of OS (gm) 5.7 5.3 

USCS Symbol CL 
Moisture Content (%) 14.9 15.4 -0.5 
Note: The acceptable range of the two Moisture contents is ± 2.6 

Flow Curve Plas,ticity Chart 

! i' 

36 io I II 

~l 
50 - I­

34 I CL CHI I. o 
... 32 '-. ~ 40c: 
.! )(i 

Cllc: 30 "0o c:IU I 

.. ~ 30 
;28 '01U 

III3: 26 £ 20 

24 -

10 
22 , 

10 20 40 60 80 
Number of Blows Liquid Limit (%)CL-ML 

100 100 
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MOISTURE DENSITY RELATIONSHIP 
ASTM 0698-07 SOP-S12 

Client P.J. CAREY & ASSOCIATES Borin~ No. FAC POND 3 
Client Reference CMW/ RMU-2 Depth (ft) NA 

Project No. 2009-296-01 Sample No. WEST 
LablD 2009-296-01-01 Test lVIethod STANDARD 

Visual Description BROWN CLAY WITH SOME ROCK FRAGMENTS 

Optimum Water Content 14.7
 
Maximum Dry Density 114.3
 

125 ~----------r--------"---------------------, 

Specific Gravity 2.70 
Assumed 

120 

115 

;:;:­
CJ 
Co 

~ 
III 
r::::: 
Q) 

C 

110 

105 I i 

I I 

I I 

I ­
I I 

I 
I 

100 +---+--+---+----If----+---t--+---+--+--++---+---+---+--f----+---t--+---+---t-----i 

5 10 15 20 25 

Water Content (%) 
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MOISTURE - DENSITY RELATIONSHIP 
ASTM 0698-07 SOP-S12 

Client P.J. CAREY & ASSOCIATES Boring No. 
Client Reference CMW 1RMU-2 Depth (ft) 
Project No. 2009-296-01 Sample No. 
Lab ID 2009-296-01-01 

Visual Description BROWN CLAY WITH SOME ROCK FRAGMENTS 

FAC POND 3 
NA 
WEST 

Total Weight of the Sample (gm) NA TestType 
As Received Water Content(%) NA Rammer Weight (Ibs) 
Assumed Specific Gravity 2.70 Rammer Drop (in) 

Rammer Type 
Percent Retained on 3/4" NA Machine ID 
Percent Retained on 3/8" NA Mold ID 
Percent Retained on #4 NA Mold diameter 
Oversize Material Not included Weight of the Mold 
Procedure Used C Volume of the Mold(cc) 

Mold I Specimen 

Point No. 
Wt. of Mold & WS (gm) 
Wt.of Mold (gm) 
Wt. ofWS 
Mold Volume (cc) 

1 
10496 
6434 
4062 
2126 

2 
10656 
6434 
4222 
2126 

3 
10891 
6434 
4457 
2126 

4 
10893 
6434 
4459 
2126 

Moisture Content I Density 

Tare Number 
Wt. of Tare & WS (gm) 
Wt. of Tare & DS (gm) 
Wt. of Tare (gm) 
Wt. of Water (gm) 
Wt. of DS (gm) 

731 
502.80 
462.70 
84.40 
40.10 
378.30 

882 
507.60 
462.70 
110.35 
44.90 
352.35 

SIOO 
503.50 
453.50 
110.00 
50.00 

343.50 

584 
504.30 
442.50 
82.26 
61.80 

360.24 

Wet Density (gm/cc) 
Wet Density (pct) 
Moisture Content (%) 
Dry Density (pet) 

1.91 
119.2 
10.6 
107.8 

1.99 
123.9 
12.7 
109.9 

2.10 
1:30.8 
14.6 

1'14.2 

2.10 
130.9 
17.2 

111.7 

Zero Air Voids 

STANDARD 

5.5 
12 

MECHANICAL 
G 774 
G 1188 

6" 
6434 
2126 

5 
10826 
6434 
4392 
2126 

604 
505.10 
438.30 
87.01 
66.80 
351.29 

2.07 
128.9 
19.0 

108.3 

Moisture Content (%) 14.5 17.7 21.0 
Dry Unit Weight (pet) 121.1 1'13.9 107.5 
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SPECIFIC GRAVITY 
ASTM D 854-06, AASHTO T1 00-06 (SOP - S5) 

Client P.J. Carey & Associates Boring No. FAC POND 3 
Client Reference CMW I RMU-2 Depth (ft) NA 
Project No. 2009-296-01 Sample No WEST 
Lab 10 2009-296-01-01 Visual Description BROWN CLAY 

( Minus No.4 sieve material, airdried) 

Replicate Number 1 2 

Pycnometer 10 G 1156 G 1253 
Weight of Pycnometer + Soil + Water (gm) 742.49 732.74 

Temperature, T ( °Celsius ) 26.6 27.0 
Weight of Pycnometer + Water (gm) 680.89 670.44 

Tare Number 633 1678 
Weight of Tare + Dry Soil (gm) 198.32 191.43 
Weight of Tare (gm) 100.52 91.86 

Weight of Dry Soil (gm) 97.80 99.57 
Specific Gravity of Soil @ T 2.701 2.672 
Specific Gravity of Water @ T 0.9967 0.9965 
Conversion Factor for Temperature T 0.9984 0.9983 

Specific Gravity @ 20° Celsius 2.706 2.676 

Average Specific Gravity @ 20° Celsius 2.69 
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UNCONSOLIDATED UNDRAINED TRIAXIAL 
ASTM D2850-95 (SOP S-29) 

Client P.J. CAREY & ASSOCIATES Boring No. FAC POND 3 
Client Reference CMW / RMU-2 Depth (ft.) NA 
Project No. 2009-296-01 Sample No. WEST 
Lab ID 2009-296-01-01 Visual BROWN SANDY CLAY 

CONFINING STRESS (psi) 6.9 

50.0 r----------------------.---------------, 

45.0 

40.0 

35.0 

30.0 

.­
,!/) 

'0­

,!/) 25.0 
'!/) 
III....... 

(f) 

20.0 

15.0 

10.0 

5.0 

O.Oo----+-------­__----_--_---...:-_--+-_---I--_---'-----..,.-----.J 
0.0 5.0 10.0 15.0 20.0 25.0 

Strain (%) 
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UNCONSOLIDATED UNDRAINED TRIAXIAL §~~~~'~!S~~ASTM D2850-95 (SOP S-29) 

INITIAL SAMPLE DIMENSIONS 

Length 1 (in) 6.011 Top Dia. (in) 2.867 
Length 2 (in) 6.011 Mid. Dia. (in) 2.867 
Length 3 (in) 6.011 Bot. Dia. (in) 2.867 

Avg.Length (in) 6.011 Area (in2 
) 6.456 

Client P.J. CAREY &ASSOCIATES Boring No. FAC POND 3 
Client Reference CMW 1RMU-2 Depth (ft.) NA 

Project No. 2009-296-01 Sample No. WEST 
Lab ID 2009-296-01-01 Visual BROWN SANDY CLAY 

WATER CONTENT (AFTER TEST) 
Total wt. of Sample 1276.56 
Tare No. 2471 
Wt. Tare + WS.(gms) 1375.55 
Wt. Tare + DS.(gms) 1210.50 

Wt. of Tare(gms) 99.40 
% Moisture 14.9 

Remolded Specimen 
wt. Tube &WS.(gms.) 3264.6 
Wt. Of Tube(gms.) 1994.80 
Wt. Of WS.(gms.) 1269.8 
Diameter (in) 2.87 
Length (in.) 6.00 
Length (em.) 15.27 

CONFINING STRESS (psi) 6.9 
DEFORMA TlON 

(in) 

0.000 
0.003 
0.006 
0.012 
0.022 
0.034 
0.050 
0.072 
0.096 
0.120 
0.144 
0.180 
0.204 
0.252 
0.301 
0.362 
0.392 
0.452 
0.482 
0.543 
0.603 
0.693 
0.784 
0.904 
0.995 
1.085 
1.175 

LOAD 
(/bs) 

1.1 
13.8 
29.2 
44.4 
62.7 
86.2 

112.3 
144.5 
171.0 
191.5 
208.2 
227.7 
238.4 
257.0 
270.8 
285.9 
291.9 
303.1 
308.0 
316.0 
324.3 
335.7 
344.9 
354.7 
362.4 
368.5 
379.1 

UNIT WEIGHT 

Sample Volume(cc.) 
Unit Wet Wt.(gms/cc) 
Unit Wet Wt.(pcf.) 
Moisture Content, % 
Unit Dry Wt.(pcf.) 

Initial Dial I~eading , mils 
Dial Reading Before Shearing, mils 

ELAPSED TIME STRAIN 
(min.) (%) 

0.0 0.00 
0.07 0.05 
0.12 0.10 
0.22 0.20 
0.37 0.36 
0.58 0.57 
0.83 0.83 
1.22 1.21 
1.62 1.60 
2.02 2.00 
2.42 2.41 
3.02 3.01 
3.42 3.41 
4.22 4.21 
5.02 5.01 
6.02 6.03 
6.52 6.53 
7.53 7.54 
8.03 8.04 
9.03 9.04 
10.03 10.05 
11.53 11.56 
13.05 13.06 
15.05 15.07 
16.55 16.58 
18.07 18.09 
19.57 19.60 

635.9 
2.00 

124.60 
14.9 

108.5 

29 
41 

STRESS 
(psi) 

0.00 
1.96 
4.35 
6.69 
9.51 
13.11 
17.08 
21.96 
25.90 
28.91 
31.32 
34.05 
35.51 
37.98 
39.68 
41.46 
42.11 
43.26 
43.73 
44.37 
45.03 
45.84 
46.30 
46.53 
46.69 
46.62 
47.09 
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UNCONSOLIDATED UNDRAINED TRIAXIAL 
ASTM D2850-95 (SOP S-29) 

Client P.J. CAREY & ASSOCIATES Boring No. FAC POND 3 
Client Reference CMW / RMU-2 Depth (ft.) NA 
Project No. 2009-296-01 Sample No. WEST 
Lab ID 2009-296-01-01 Visual BROWN SANDY CLAY 

CONFINING STRESS (psi) 20.8 

80.0 ,-----------------------------------------, 

70.0 

60.0 

50.0 

III 

J:: 
III 40.0 
III 
III,­.... 
en 

30.0 

20.0 

10,0 
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5.0	 10.0 15.0 20.0 25.0 

Strain ('Yo) 

0.0 
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UNCONSOLIDATED UNDRAINED TRIAXIAL §~~~~?'!~N~ASTM D2850-95 (SOP S-29) 

Client P.J. CAREY & ASSOCIATES 
Client Reference CMW 1RMU-2 
Project No. 2009-296-01 
Lab ID 2009-296-01-01 

[ INITIAL SAMPLE DIMENSIONS 

Length 1 (in) 6.011 Top Dia. (in) 2.867 

ILength 2 (in) 6.011 Mid. Oia. (in) 2.867 
Length 3 (in) 6.011 Bot. Dia. (in) 2.867 

AV~I.Length (in) 6.011 Area (in2 
.) 6.456 

Boring No. FAC POND 3 
Depth (ft.) NA 
Sample No. WEST 
Visual BROWN SANDY CLAY 

WATER CONTENT (AFTER TEST) 
Total Wt. of Sample 1280.52 
Tare No. 962 
Wt. Tare + WS.(gms) 1382.88 
Wt. Tare + DS.(gms) 1216.40 

Wt. of Tare(gms) 102.64 
% Moisture 14.9 

UNIT WEIGHT 
Remolded Specimen 

Wt. Tube & WS.(gms.) 3267.9 Sample Volume(cc.) 635.9 
Wt. Of Tube(gms.) 1994.80 Unit Wet Wt.(gms/cc) 2.00 
Wt.OfWS.(gms.) 1273.1 Unit Wet Wt.(pcf.) 124.93 
Diameter (in.) 2.87 Moisture Content, % 14.9 

I Length (in.) 6.00 Unit Dry Wt.(pcf.) 108.7 
Length (em.) 15.27 

Initial DiallReading , mils 27 
CONFINING STRESS (psi) 20.8 Dial Reading Before Shearing, mils 34 

DEFORMA TlON LOAD ELAPSED TIME STRAIN STRESS 
(in) (Ibs) (min.) (%) (psi) 

0.000 
0.003 
0.006 
0.012 
0.022 
0.034 
0.049 
0.062 
0.078 
0.102 
0.126 
0.162 
0.186 
0.235 
0.283 
0.332 
0.362 
0.422 
0.452 
0.512 
0.573 
0.663 
0.753 
0.874 
0.964 
1.055 
1.145 

0.5 
1.3 
2.5 

45.9 
83.1 
114.2 
145.1 
165.2 
189.1 
215.6 
236.7 
263.0 
278.9 
305.4 
329.0 
348.6 
359.7 
381.8 
391.7 
411.5 
428.1 
455.1 
480.1 
511.7 
528.8 
546.9 
564.7 

00 
0.05 
0.10 
0.20 
0.35 
0.57 
0.82 
1.03 
1.30 
1.70 
2.10 
2.70 
3.10 
3.90 
4.72 
5.52 
6.02 
7.02 
7.52 
8.52 
9.52 
11.03 
12.53 
14.53 
16.05 
17.55 
19.05 

0.00 
0.05 
0.10 
0.20 
0.36 
0.57 
0.82 
1.03 
1.30 
1.70 
2.10 
2.70 
3.10 
3.91 
4.72 
5.52 
6.02 
7.03 
7.53 
8.53 
9.54 
11.04 
12.55 
14.56 
16.06 
17.57 
19.08 

0.00 
0.12 
0.30 
7.02 
12.75 
17.51 
22.21 
25.25 
28.83 
32.75 
35.82 
39.56 
41.78 
45.39 
48.48 
50.94 
52.29 
54.91 
56.03 
58.22 
59.92 
62.63 
64.97 
67.65 
68.69 
69.77 
70.72 
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UNCONSOLIDATED UNDRAINED TRIAXIAL 
ASTM D2850-95 (SOP S-29) 

Client P.J. CAREY & ASSOCIATES Boring No. FAC POND 3 
Client Reference CMW 1RMU-2 Depth (ft.) NA 
Project No. 2009-296-01 Sample No. WEST 
Lab ID 2009-296-01-01 Visual BROWN SANDY CLAY 

CONFINING STRESS (psi) 34.7 

80.0 .--------..,....----------,------------r'-------,........---------,
 

70,0 

60.0 

50.0 

,n 
'::l. 

,n 40.0 ,n 
':1).:. 

ef) 

30.0 

20.0 

10.0 

0.0 ~_----~-,........---------i-------_i.-----+------+__-~--_~
 

0.0 5.0	 10.0 15.0 20.0 25.0 

Strain (%) 
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UNCONSOLIDATED UNDRAINED TRIAXIAL 
ASTM 02850-95 (SOP S-29) §~~~~'~'!S~N~ 

Client P.J. CAREY &ASSOCIATES Boring No. FAC POND 3 
Client Reference CMW 1RMU-2 Depth (ft.) NA 
Project No. 2009-296-01 Sample No. WEST 
Lab 10 2009-296-01-01 Visual BROWN SANDY CLAY 

INITIAL SAMPLE DIMENSIONS WATER CONTENT (AFTER TEST) 
Total Wt. of Sample 1284.61 

Length 1 (in) 6.011 Top Dia. (in) 2.867 Tare No. 2485 
Length 2 (in) 6.011 Mid. Dia. (in) 2.867 Wt. Tare + WS.(gms) 1384.01 
Length 3 (in) 6.011 Bot. Dia. (in) 2.867 Wt. Tare + DS.(gms) 1216.60 

AV~I.Length (in) 6.011 Area (in 2 
.) 6.456 Wt. of Tare(gms) 99.58 

% Moisture 15.0 

UNIT WEIGHT 
Remolded Specimen 

Wt. Tube & WS.(gms.) 3271.6 Sample Volume(cc.) 635.9 
Wt. Of Tube(gms.} 1994.80 Unit Wet Wt.(gms/cc) 2.01 
Wt. Of WS.(gms.) 1276.8 Unit Wet Wt.(pcf.) 125.29 
Diameter (in.) 2.87 Moisture Content, % 15.0 
Length (in.) 5.98 Unit Dry Wt.(pcf.) 109.0 
Length (em.) 15.27 

Initial DiallReading , mils 21 
CONFINING STRESS (psi) 34.7 Dial Reading Before Shearing, mils 51 

DEFORMA TlON LOAD ELAPSED TIME STRAIN STRESS 
(in) (Ibs) (min.) (%) (psi) 

0.000 
0.003 
0.006 
0.012 
0.022 
0034 
0.050 
0.072 
0.096 
0.120 
0.144 
0.180 
0.204 
0.252 
0.300 
0.361 
0.392 
0.452 
0.482 
0.542 
0.602 
0.693 
0.783 
0.904 
0.994 
1.085 
1.175 

2.4 
7.8 
8.5 

60.9 
92.1 
118.7 
145.1 
174.1 
199.3 
220.0 
238.9 
263.4 
278.2 
305.7 
331.7 
359.7 
372.4 
396.9 
409.0 
431.6 
450.0 
478.6 
506.2 
539.5 
561.7 
584.2 
603.9 

0.0 
0.05 
0.10 
0.22 
0.37 
0.58 
0.83 
1.22 
1.62 
2.02 
2.42 
3.02 
3.42 
4.22 
5.02 
6.02 
6.52 
7.52 
8.02 
9.02 
10.03 
11.53 
13.03 
15.03 
16.55 
18.05 
19.55 

0.00 
0.05 
0.10 
0.21 
0.36 
0.58 
0.84 
1.21 
1.61 
2.01 
2.41 
3.01 
3.41 
4.22 
5.02 
6.04 
6.55 
7.55 
8.06 
9.06 
10.07 
11.58 
13.10 
15.11 
16.62 
18.13 
19.64 

0.00 
0.84 
0.94 
9.05 
13.84 
17.92 
21.92 
26.27 
30.01 
33.03 
35.75 
39.21 
41.26 
45.00 
48.44 
52.00 
53.56 
56.50 
57.90 
60.45 
62.35 
65.21 
67.82 
70.62 
72.23 
73.77 
74.87 
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UNCONSOLIDATED UNDRAINED TRIIAXIAL
 
ASTM D2850-95 (SOP S-29)
 

Client P.J. CAREY & ASSOCIATES Boring No. FAC POND 3 
CliE'nt Reference CMW / RMU-2 Depth (ft.) NA 
Project No, 2009-296-01 Sample No. WEST 
Lab ID 2009-296-01-01 Visual BROWN SANDY CLAY 

CONFINING STRESS (psi) 48.6 

90.0 .--------...,...----------------------,-----------, 

80.0 

70.0 

60.0 

__ 50.0 
,n 
.:~ 
,n 
,n 
,3) 
:....... 
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30.0 

20.0 

10.0 

000---------1-_._-----....._--_-;--_-+---,.- --_--1 
5.0 10.0 15,0 20.0 25.00.0 

Strain ("!o) 
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UNCONSOLIDATED UNDRAINED TRIAXIAL 
ASTM D2850-95 (SOP S-29) §~~~~'~!S~~ 

Client P.J. CAREY & ASSOCIATES 
Client Reference CMW 1RMU-2 
Project No. 2009-296-01 
Lab ID 2009-296-01-01 

INITIAL SAMPLE DIMENSIONS 

Length 1 (in) 6.011 Top Dia. (in) 2.867 
Length 2 (in) 6.011 Mid. Dia. (in) 2.867 
Length 3 (in) 6.011 Bot. Dia. (in) 2.867 

AV9.Length (in) 6.011 Area (in2 
) 6.456 

Boring No. FAC POND 3 
Depth (ft.} NA 
Sample No. WEST 
Visual BROWN SANDY CLAY 

WATER CONTENT (AFTER TEST) 
Total Wt. of Sample 1285.45 
Tare No. 1321 
Wt. Tare + WS.(gms) 1385.08 
Wt. Tare + DS.(gms) 1217.80 

Wt. of Tare(gms) 99.82 
% Moisture 15.0 

UNIT WEIGHT 
Remolded Specimen 

Wt. Tube & WS.(gms.) 3272.8 Sample Volume(cc.) 635.9 
Wt. Of TUbe(gms.) 1994.80 Unit Wet VVt.(gms/cc) 2.01 
Wt. Of WS.(gms.) 1278 Unit Wet VVt.(pcf.) 125.41 
Diameter (in.) 2.87 Moisture Content, % 15.0 
Length (in.) 6.00 Unit Dry Wt.(pcf.) 109.1 
Length (cm.) 15.27 

Initial DiallReading , mils 52 
CONFINING STRESS (psi) 48.6 Dial Reading Before Shearing, mils 65 

DEFORMA TlON LOAD ELAPSED TlIVIE STRAIN STRESS 
(in) (Ibs) (min.) (%) (psi) 

0.000 
0.003 
0.006 
0.012 
0.022 
0.034 
0.050 
0.072 
0.096 
0.121 
0.145 
0.181 
0.205 
0.253 
0.301 
0.362 
0.392 
0.452 
0.482 
0.543 
0.603 
0.693 
0.784 
0.904 
0.994 
1.085 
1.175 

1.0 
33.2 
59.3 
82.3 
88.0 
95.6 
109.4 
151.5 
184.3 
212.8 
237.1 
269.6 
288.5 
320.9 
348.5 
381.4 
396.3 
424.9 
437.5 
461.0 
484.7 
515.9 
546.3 
583.1 
608.7 
633.3 
655.7 

0.0 
0.07 
0.12 
0.22 
0.37 
0.58 
0.83 
1.22 
1.62 
2.02 
2.42 
3.02 
3.42 
4.22 
5.02 
6.03 
6.53 
7.53 
8.03 
9.03 
10.03 
11.53 
13.05 
15.05 
16.55 
18.05 
19.55 

0.00 
0.05 
0.10 
0.20 
0.36 
0.57 
0.83 
1.21 
1.60 
2.01 
2.41 
3.01 
3.41 
4.21 
5.01 
6.03 
6.53 
7.54 
8.04 
905 
10.05 
11.56 
13.06 
15.07 
16.58 
18.09 
19.59 

0.00 
4.98 
9.02 
12.56 
13.43 
14.57 
16.65 
23.03 
27.93 
32.14 
35.69 
40.35 
43.01 
47.46 
51.12 
55.37 
57.23 
60.71 
62.17 
64.80 
67.40 
70.54 
73.43 
76.58 
78.53 
80.22 
81.54 
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Test NO.3 
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P, (psi) 

0 Max. Effec. Stress Ratio Points -Failure Envelope ,·1 Test No.1 Test NO.2 

a = 0.89 C = 1.0~ 
a	 = 25.9 <I> = 29.01 

Cllient 
Cllient Reference 
Project No. 
Lab 10 

CONSOLIDATED UNDRAINED TRIAXIAL TEST
 
WITH PORE PRESSURE READINGS
 

ASTM 04767-95/ AASHTO T297-94 (SOP-S28) 

P.J. CAREY & ASSOCIATES Boring No. FAC POND 3 
CMW / RMU-2 Depth(ft. ) NA 
2009-296-01 Sample No. WEST 
2009-296-01-01 

Consolidated Undrained Triaxial Test with Pore Pressure 

Tested By JCM Date 8/3/2009 Approved By.J2~ Date ~ Ito {_O_' _ 
page 1 of 8 DeN. CT-S28 DATE 6-25-98 REVISION 1 
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CONSOLIDATED UNDRAINED TRIAXIAL TEST 

WITH PORE PRESSURE READINGS 

ASTM 04767-95/ AASHTO T297-94 (SOP-S28) 

Client 

Client Reference 

Project No. 
Lab 10 
Visual Description: 

P.J. CAREY & ASSOCIATES 

CMW / RMU-2 

2009-296-01 
2009-296-01-01 
BROWN CLAY (REMOLDED) 

Boring No. 

Depth(ft.) 
Sample No. 

FAC POND 3 

NA 

WEST 

90 -,---------.,---------r------...,---------------------, 

80 
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'iii 
.e: 50 
III 
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CONSOLIDATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS §~~~~'~!S~~ 

ASTM 04767-95 {AASHTO T297-94 (SOP-S28) 

Client P.J. CAREY & ASSOCIATES Boring No. FAC POND 3 
Client Reference CMW (RMU-2 Depth(ft.) NA 
Project No. 2009-296-01 Sample No. WEST 
Lab ID 2009-296-01-01 

Visual Description: BROWN CLAY (REMOLDED) 

rvroge No. INITIAL SAMPLE DIMENSIONS (in) 
~stNo ~ I 

Length 1 6.011 Diameter 1 2.867 
PRESSURES (psi) Length 2 6.011 Diameter 2 2.867 

Length 3 6.011 Diameter 3 2.867 
Cell Pressure(psi) 55.6 Avg Leng.:: 6.011 Avg. Diam.= 2.867 
Back Pressure(psi) 41.6 
Eft.. Cons. Pressure(psi) 14.0 VOLUME CHANGE 
Pore Pressure Initial Burette Reading (ml) 48.0 
Response (%) 97 Final Burette Reading (1111) 25.3 

Final Change (ml) 22.7 

MAXIMUM OBLIQUITY POINTS 

Initial Dial Reading (D. H.), mils 70 
P = 16.63 D.R. After Saturation, mils 64 
Q = 9.25 D.R. After Consolidation, mils 105 

LOAD DEFORMATION PORE PRESSURE 
(LBS) (INCHES) (PSI) 
12.4 0.000 41.6 
22.1 0.001 42.3 
34.2 0.002 43.1 
57.7 0.008 44.7 
65.6 0.014 45.4 
77.5 0.031 46.6 
80.6 0.038 47.1 
84.5 0.049 47.3 
90.3 0.071 48.0 
95.4 0.095 48.3 
102.1 0.130 48.5 
106.7 0.160 48.7 
112.6 0.191 48.7 
116.8 0.209 48.6 
126.9 0.251 48.4 
134.7 0.300 48.2 
136.8 0.345 47.8 
143.2 0.390 47.5 
152.3 0.450 47.0 
162.9 0.497 46.6 
170.8 0.556 46.1 
172.4 0.602 45.7 
178.3 0.647 45.3 
187.2 0.707 44.7 
202.0 0.784 44.0 
205.8 0.843 43.5 
215.3 0.934 42.7 
226.4 1.010 42.0 
233.4 1.087 41.5 
240.1 1.162 40.8 
252.0 1.269 40.0
 

Tested B JCM Date 8/3/2009 Input Checked By ff:\ Date 1) -\D-cB _
 
page Braddock AvengeN£TEB~P~~~R~\f1l;a.o1ll8112 • 412-823-7600 • FAX 412-823:-8999 • www.geotechnics.net 

NYSDEC OHMS Document No. 201469232-00007



CONSOLIDATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS 

ASTM 04767-951 AASHTO T297-94 (SOP-S28) 
g~:~~~T!5~N~ 

Client 
Client Reference 
Project No. 
LablD 

P.J. CAREY &ASSOCIATES 
CMW / RMU-2 
2009-296-01 
2009-296-01-01 

Boring No. 
Depth(ft) 
Sample No. 

FAC POND 3 
NA 
WEST 

Visual Description: BROWN CLAY (REMOLDED) 

Effective Confining Pressure (psi) 14.0 Stage No. 
Test No 

INITIAL DIMENSIONS VOLUME CHANGE 

Initial Sample Length (in.) 
Initial Sample Diameter (in.) 
Initial Sample Area (in"2) 
Initial Sample Volume (in"3) 

6.01 
2.87 
6.46 

38.81 

Volume After Consolidation (in"3) 
Length After Consolidation (in) 
Area After Consolidation (in"2) 

37.54 
5.98 

6.281 

pStrain Deviation ~u Effective Principle A Q 

(%) Stress Stress Ratio 

0.02 1.55 0.70 14.84 13.3 1.11 E; 0.47 14.07 0.77 
0.04 3.47 1.50 15.97 12.5 1.271' 0.45 14.23 1.73 
0.13 7.21 3.11 18.09 10.9 1.662 0.45 14.49 3.60 
0.23 8.44 3.83 18.61 10.2 1.830 0.47 14.39 4.22 
0.51 10.32 5.01 19.31 9.0 2.148 0.50 14.15 5.16 
0.64 10.79 5.51 19.29 8.5 2.270 0.53 13.89 5.40 
0.81 11.39 5.71 19.68 8.3 2.374 0.52 13.99 5.69 
1.19 12.25 6.44 19.81 7.6 2.62'1 0.54 13.68 6.12 
1.58 13.01 6.65 20.36 7.3 2.77'1 0.53 13.85 6.51 
2.18 13.97 6.90 21.07 7.1 2.967 0.51 14.09 6.99 
2.68 14.61 7.06 21.55 6.9 3.104 0.50 14.25 7.30 
3.19 15.44 7.05 22.39 6.9 3.223 0.47 14.67 7.72 
3.50 16.04 7.04 23.00 7.0 3.303 0.45 14.98 8.02 
4.21 17.47 6.81 24.66 7.2 3.428 0.40 15.93 8.73 
5.02 18.50 6.63 25.88 7.4 3.509 0.37 16.63 9.25 
5.77 18.66 6.17 26.48 7.8 3.384 0.34 17.15 9.33 
6.52 19.46 5.94 27.52 8.1 3.41 E) 0.31 17.79 9.73 
7.53 20.59 5.38 29.22 8.6 3.3813 0.27 18.92 10.30 
8.31 21.97 5.03 30.94 9.0 3.449 0.24 19.95 10.98 
9.31 22.87 4.50 32.36 9.5 3.409 0.20 20.93 11.43 
10.07 22.91 4.07 32.84 9.9 3.30G 0.18 21.39 11.45 
10.83 23.55 3.75 33.80 10.3 3.29l 0.16 22.03 11.77 
11.83 24.54 3.09 35.45 10.9 3.24!1 0.13 23.18 12.27 
13.12 26.22 2.36 37.86 11.6 3.25:3 0.09 24.75 13.11 
14.11 26.45 1.94 38.51 12.1 3.192 0.08 25.29 13.22 
15.64 27.25 1.09 40.16 12.9 3.110 0.04 26.54 13.62 
16.90 28.30 0.37 41.93 13.6 3.07"7 0.01 27.78 14.15 
18.19 28.78 -0.11 42.89 14.1 3.040 0.00 28.50 14.39 
19.44 29.20 -0.75 43.95 14.8 2.980 -0.03 29.35 14.60 
21.23 30.05 -1.59 45.64 15.6 2.92'7 -0.05 30.61 15.02 
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CONSOLIDATED UNDRAINED TRIAXIAL TEST
 
WITH PORE PRESSURE READINGS
 

ASTM 04767-95/ AASHTO T297-94 (SOP-S28) 

Client P.J. CAREY & ASSOCIATES Boring No. FAC POND 3 
Client Reference CMW I RMU-2 Depth(ft.) NA 
Project No. 2009-296-01 Sample No. WEST 
Lab 10 2009-296-01-01 

Visual Description: BROWN CLAY (REMOLDED) 

IStage No. INITIAL SAMPLE DIMENSIONS (in) 
Test No 

Length 1 6.011 Diametler 1 2.867 
PRESSURES (psi) Length 2 6.011 Diameter 2 2.867 

Length 3 6.011 Diameter 3 2.867 
Cell Pressure(psi) 69.2 Avg Leng.= 6.011 Avg.Diam.= 2.867 
Back Pressure(psi) 41.6 
Eft. Cons. Pressure(p~ 27.6 VOLUME CHANGE 
Pore Pressure Initial Burette Reading (ml) 72.0 
Response (%) 96 Final Burette Reading (ml) 36.3 

Final Change (ml) 35.7 
MAXIMUM OBLIQUITY POINTS 

Initial Dial Reading (D.R.), mils 47 
P = 32.44 D.R. After Saturation, mils 47 
Q = 16.62 D.R. After Consolidation, mils 118 

LOAD DEFORMATION PORE PRESSURE 
(LBS) (INCHES) (PSI) 
14.1 0.000 41./3 
30.3 0.001 42.2 
48.4 0.002 43.:2 
82.2 0.007 46.1 
95.1 0.012 47.a 
113.7 0.029 50.4 
119.4 0.036 51.0 
126.2 0.047 52.0 
138.7 0.070 53.2 
148.4 0.094 54.1 
159.8 0.130 54.a 
168.4 0.160 54.9 
175.3 0.189 55.1 
180.0 0.207 55.1 
189.2 0.249 55.1 
199.3 0.298 54.7 
212.4 0.343 54.5 
223.0 0.388 53.9 
235.8 0.448 53.4 
244.8 0.493 52.8 
255.7 0.553 52..2 
265.4 0.600 51.4 
275.4 0.645 51.0 
286.1 0.704 50.1 
298.3 0.779 49.4 
312.3 0.840 48.'6 
327.2 0.931 47.5 
335.8 1.006 46.6 
351.0 1.083 46.0 
365.0 1.158 45.2 
377.0 1.264 44.2 

~:-=-l"--=r..,.----T_es_te_d_B......y---=-=~J-:::C:-:M-:-::-::-:-==-:D~at:-::e-=-==~~8/~3/_2_00_9 __I--,np_u_t_C_he_c_ke_d_B~ Date "b -1(\-61 
page 5 of 8 DCN: CT-S28 DATE 6-25-98 REVISION 1 

544 Braddock Avenue • East Pittsburgh, PA 15112 • 412-823-7600 • FAX 412-823-8999 • www.geotechnics.net 

NYSDEC OHMS Document No. 201469232-00007



Client 
Client Reference 
Project No. 
LablD 

Visual Description: 

CONSOLIDATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS 

ASTM D4767-95 / AASHTO T297-94 (SOP-S28) 

P.J. CAREY & ASSOCIATES 
CMW / RMU-2 
2009-296-01 
2009-296-01-01 

Boring No. 
Depth(ft.) 
Sample No. 

FAC POND 3 
NA 
WEST 

BROWN CLAY (REMOLDED) 

Effective Confining Pressure (psi) 27.6 Stage No. 1 
Test No 2 

INITIAL DIMENSIONS VOLUME CHANGE ,------------­

Initial Sample Length (in.) 6.01 Volume After Consolidation (inI\3) 36.63 
Initial Sample Diameter (in.) 2.87 Length After Consolidation (in) 5.94 
Initial Sample Area (in/l2) 6.46 Area After Consolidation (i n/l2) 6.166 
Initial Sample Volume (i n/l3) 38.81 

pStrain Deviation ~u Effective Principle A Q 
(%) Stress Stress Ratio 

0.01 2.63 0.62 29.62 27.0 1.098 0.24 28.30 1.32 
0.03 5.56 1.58 31.58 26.0 1.214 0.30 28.80 2.78 
0.11 11.03 4.53 34.10 23.1 1.478 0.43 28.59 5.51 
0.21 13.11 6.16 34.55 21.4 1,611 0.49 27,99 6.55 
0.48 16,07 8.78 34,89 18,8 1,854 0,57 26.85 8,03 
0.61 16.97 9.44 35.13 18,2 1.935 0,58 26.65 8.49 
0.79 18.04 10.39 35.25 17.2 2.048 0,60 26,23 9.02 
1.17 19,98 11.58 36.00 16.0 2.247 0.60 26,01 9.99 
1.58 21.43 12.46 36.57 15.1 2.415 0.61 25.86 10,72 
2.19 23.11 13.20 37.51 14.4 2,605 0.60 25.95 11,56 
2.69 24.36 13.34 38.61 14.3 2.708 0.57 26.44 12.18 
3.18 25.31 13.53 39.38 14.1 2.799' 0.56 26.73 12.66 
3.49 25,96 13.53 40.03 14,1 2,845 0.54 27.05 12.98 
4.19 27.21 13.49 41.32 14.1 2.928 0.52 27.72 13.60 
5,01 28.53 13.10 43.02 14,5 2.968 0.48 28.76 14.26 
5.78 30.29 12,89 45,01 14.7 3.059 0.44 29,86 '15,15 
6.54 31.67 12.31 46.96 15.3 3.071 0.40 31,13 '15.83 
7.54 33.25 11.78 49.07 15.8 3.101 0.37 32.44 16.62 
8.30 34.31 11.17 50.74 16.4 3.088 0.34 33.58 17.15 
9.32 35.53 10.55 52.58 17.0 3.084 0,31 34.81 17.76 
10.09 36.65 9,82 54.43 17.8 3.061 0.28 36.11 18.32 
10.85 37.78 9.39 55.99 18.2 3.074 0.26 37.10 18.89 
11.85 38.88 8.53 57.96 19.1 3.039 0.23 38,52 19.44 
13.12 40.05 7.77 59.88 19.8 3,020 0.20 39.85 20.03 
14.15 41.52 6.98 62.13 20.6 3.013 0,18 41.38 20,76 
15.67 42.81 5.92 64.49 21.7 2.975 0.14 43.09 21.41 
16.93 43.33 5.03 65.90 22.6 2.920 0.12 44.24 21.67 
18.23 44.68 4.41 67.87 23.2 2.927 0.10 45.53 22.34 
19.50 45.81 3.62 69.79 24.0 2.91 CI 0.08 46.89 22.90 
21.28 46.33 
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Date 
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CONSOLIDATED UNDRAINED TRIAXIAL TEST
 
WITH PORE PRESSURE READINGS
 

ASTM D4767-95 / AASHTO T297-94 (SOP-S28) 

Client P.J. CAREY & ASSOCIATES Boring No. FAC POND 3 
Client Reference CMW / RMU-2 Depth(ft.) NA 
Project No. 2009-296-01 Sample No. WEST 
LablD 2009-296-01-01 

Visual Description: BROWN CLAY (REMOLDED) 

!stage No. INITIAL SAMPLE DIME~'SIONS (in) 
Test No ~I 

Len~lth 1 6.011 Diameter 1 2.867 
PRESSURES (psi) Len~lth 2 6.011 Diameter 2 2.867 

Len~lth 3 6.011 Diameter 3 2.867 
Cell Pressure(psi) 96.8 Avg Leng.= 6.011 Avg. Diam.= 2.867 
Back Pressure(psi) 41.2 
Eft. Cons. Pressure(p~ 55.6 VOLUME CHANGE

'--------------' 
Pore Pressure Initial Burette Reading (rnl) 72.0 
Response (%) 96 Final Burette Reading (ml) 26.9 

Final Chan~le (ml) 45.1 
MAXIMUM OBLIQUITY POINTS 

Initial Dial Heading (DR.), mils 52 
P = 64.06 D.R. After Saturation, mils 44 
Q = 31.95 D.R. After Consolidation, mils 158 

LOAD DEFORMATION PORE: PRESSURE 
(LBS) (INCHES) (PSI) 
19.4 0.000 41.2 
22.2 0.002 415 
39.1 0.004 41.9 
83.6 0.007 43.5 
124.3 0.012 46.3 
172.4 0.024 52.1 
199.5 0.036 56.0 
221.8 0.049 59.0 
248.9 0.072 62.3 
271.6 0.095 64.5 
297.4 0.132 66.4 
314.8 0.163 67.3 
330.6 0.193 67.7 
339.6 0.211 67.9 
358.3 0.252 67.9 
378.7 0.300 67.6 
395.9 0.345 67.1 
412.4 0.390 66.4 
432.4 0.451 65.5 
447.2 0.496 64.7 
465.6 0.556 63.6 
479.7 0.601 62.8 
492.5 0.646 62.0 
508.1 0.707 61.0 
528.4 0.781 59.7 
542.8 0.841 58.7 
563.8 0.932 57.3 
580.4 1.006 56.1 
597.2 1.082 55.0 
612.8 1.157 54.0 
632.6 1.262 52.7 

Tested By JCM Date 8/3/2009 Inpult Checl~ed By ~g Date S-K\-()9
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CONSOLIDATED UNDRAINED TRIAXIAL TEST
 

WITH PORE PRESSURE READINGS
 
ASTM 04767-95/ AASHTO T297-94 (SOP-S28) 

Client 
Client Reference 
Project No. 
LablD 

P.J. CAREY & ASSOCIATES 
CMW / RMU-2 
2009-296-01 
2009-296-01-01 

Boring No. 
Depth(ft.) 
Sample No. 

FAC POND 3 
NA 
WEST 

Visual Description: BROWN CLAY (REMOLDED) 

IEffeCtlVe Confining Pressure (pst) 55.6 Sta{jf),fi/Q 
Test No 

1 
3 

INITIAL DIMENSIONS VOLUME CHANGE

Initial Sample Length (in.) 6.01 Volume After Consolidation (inJl 3) 36.21 
Initial Sample Diameter (in.) 2.87 Length After Consolidation (in) 5.91 
Initial Sample Area (inJl 2) 6.46 Area After Consolidation (inJl2) 6.132 
Initial Sample Volume (inJl 3) 38.81 

Strain Deviation ~u Effective Principle A p Q 

(%) Stress Stress Ratio 

0.03 0.46 0.31 55.76 55.3 1.008 0.69 55.53 0.23 
0.07 3.21 0.69 58.13 54.9 1.059 0.22 56.52 1.61 
0.12 10.46 2.27 63.79 53.3 1.196 0.23 58.56 5.23 
0.20 17.07 5.14 67.53 50.5 1.338 0.31 58.99 8.53 
0.40 24.85 10.91 69.53 44.7 1.556 0.46 57.11 12.42 
0.60 29.19 14.77 70.02 40.8 1.715 0.53 55.43 14.59 
0.83 32.73 17.75 70.58 37.8 1.865 0.56 54.22 16.37 
1.21 36.97 21.09 71.48 34.5 2.071 0.59 53.00 18.48 
1.61 40.46 23.29 72.77 32.3 2.252 0.60 52.54 20.23 
2.24 44.33 25.24 74.69 30.4 2.460 0.59 52.52 22.16 
2.75 46.85 26.10 76.35 29.5 2.588 0.58 52.92 23.42 
3.26 49.10 26.54 78.17 29.1 2.689 0.56 53.62 24.55 
3.57 50.35 26.67 79.28 28.9 2.741 0.55 54.10 25.18 
4.27 52.91 26.68 81.84 28.9 2.829 0.53 55.38 26.46 
5.07 55.62 26.36 84.87 29.2 2.902 0.49 57.05 27.81 
5.85 57.80 25.86 87.54 29.7 2.944 0.47 58.64 28.90 
6.61 59.85 25.23 90.22 30.4 2.971 0.44 60.30 29.93 
7.65 62.21 24.26 93.54 31.3 2.985 0.41 62.44 31.10 
8.40 63.91 23.49 96.02 32.1 2.991 0.38 64.06 31.95 
9.41 65.92 22.43 99.09 33.2 2.988 0.35 66.13 32.96 
10.18 67.43 21.63 101.40 34.0 2.985 0.33 67.69 33.72 
10.94 68.71 20.81 103.50 34.8 2.975 0.32 69.14 34.35 
11.97 70.17 19.77 106.00 35.8 2.958 0.29 70.91 35.08 
13.22 72.04 18.49 109.15 37.1 2.941 0.27 73.13 36.02 
14.25 73.20 17.50 111.30 38.1 2.921 0.25 74.70 36.60 
15.79 74.76 16.09 114.27 39.5 2.892 0.22 76.89 37.38 
17.04 75.90 14.95 116.56 40.7 2.867 0.21 78.60 37.95 
18.32 76.97 13.84 118.73 41.8 2.843 0.19 80.24 38.48 
19.59 77.82 12.79 120.63 42.8 2.818 0.17 81.72 38.91 
21.37 78.63 11.52 122.71 44.1 2.784 83.39 39.32KJ 0.15 
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CONSOLIDATED UNDRAINED TRIAXIAL TEST 
WITH PORE PRESSURE READINGS 
ASTM 04767-95/ AASHTO T297-94 (SOP-S28) 

Client P.J. CAREY & ASSOCIATES 
Client Reference CMW / RMU-2 
Project No. 2009-296-01 
Lab 10 2009-296-01-01 Specific Gravity (assumed) 2.7 

Visual Description: BROWN CLAY (REMOLDED) 

SAMPLE CONDITION SUMMARY 

Boring No. FAC POND 3 FAC POND 3 FAC POND 3 
Depth (ft) NA NA NA 
Sample No. WEST WEST WEST 

Test No. T1 T2 T3 
Deformation Rate (in/min) 0.002 0.002 0.001G 
Back Pressure (psi) 41.6 41.6 41.2 
Consolidation Time (days) 1 1 1 

Initial State (w%) 14.9 14.9 14.9 
Total Unit Weight (pet) 125.5 125.3 125.1 
Dry Unit Weight (pet) 109.2 109.0 108.9 
Final State (w%) 17.6 16.7 15.9 
Initial State Void Ratio,e 0.544 0.546 0.548 
Void Ratio at Shear, e 0.493 0.459 0.444 
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