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Figure 2. Cohesion vs. Depth



1.146

Freeport Thumb Waist Channel Around Sta. 150+00 Cross Section Distance (ft)
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100 Freeport Thumb Waist Undrained Condition With the Underwater Berm According to 

78-242 and 78-243 Near Channel Station 150+00 on Top of The Levee 

Color Name Unit 
Weight 
(pcf)

Cohesion'
(psf)

Phi'
(°)

Piezometric
Line

Hurricane Flood Protection Levee 
Fill

125.9 1,000 0 1

CH- At bottom (-56' to -66') very 
firm

126.5 1,375 0 1

CH from 78-242 103.8 500 0 1

SM with Organic (-19' to -56') No 
blow count info 

120 0 27 1

Very soft Layer below the levee ( 
Mixture of SM CL SC CH)

125 300 0 1

Notes: 

Limited strength information is available, undrained shear strength is correlated 

with the following tests: 

     1. ASTM D 1586, standard penetration tests (S.P.T), 

     2. hand penetrometer tests,

     3. ASTM D2116, unconfined compression test,

     4. ASTM D2850, Unconsolidated-Undrained Triaxial Compression Test.  

Figure 3. Sta. 150+00 With Underwater Berm            

Tension Crack Option: Tension Crack Line

Coordinate: (430, 6) ft

Coordinate: (498, 6) ft
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Freeport Thumb Waist Channel Around Sta. 150+00 Cross Section Distance (ft)
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100 Freeport Thumb Waist Undrained Condition Without the Underwater Berm According to 

78-242 and 78-243 Near Channel Station 150+00 on Top of The Levee 

Color Name Unit 
Weight 
(pcf)

Cohesion'
(psf)

Phi'
(°)

Piezometric
Line

1. Hurricane Flood Protection Levee
Fill

125.9 1,000 0 1

5. CH- At bottom (-56' to -66') 126.5 1,375 0 1

4. CH from 78-242 103.8 500 0 1

3. SM with Organic (-19' to -56') No 
blow count info 

120 0 27 1

2. Very soft Layer below the levee ( 
Mixture of SM CL SC CH)

125 300 0 1

Notes: 

Limited strength information is available, undrained shear strength is correlated with the following tests: 

     1. ASTM D 1586, standard penetration tests (S.P.T), 

     2. hand penetrometer tests,

     3. ASTM D2116, unconfined compression test,

     4. ASTM D2850, Unconsolidated-Undrained Triaxial Compression Test.  

     5. Engineering Judgment.

Figure 4. Sta. 150+00 Without Underwater Berm

Tension Crack Option: Tension Crack Line

Coordinate: (430, 6) ft

Coordinate: (494, 6) ft
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Freeport Thumb Waist Channel Around Sta. 157+00 Cross Section Distance (ft)
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Port of Freeport Dow Thumb Waist Area With Berm

Station 157+00 Region With Boring 78-244, 78-245 and 78-246

Color Name Model Unit 
Weight
(pcf)

Cohesion'
(psf)

Phi' 
(°)

Piezometric
Line

CH, very firm -51' to
-60' 

Mohr-Coulomb 120.4 1,500 0 1

SP-SM, Medium 
Dense -38' to -50'

Mohr-Coulomb 115 0 32.7 1

CH, very soft Mohr-Coulomb 104.8 300 0 1

SM, Medium Dense Mohr-Coulomb 115 0 35.1 1

Levee Fill Mohr-Coulomb 120 1,000 0 1

CL -2' to -5' Mohr-Coulomb 124.1 350 0 1

SP-SM higher thin 
layer 

Mohr-Coulomb 110 0 30.9 1

Figure 5. Sta. 157+00 With Underwater Berm

Tension Crack Option: Tension Crack Line

Coordinate: (440, 6) ft

Coordinate: (500, 6) ft
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Freeport Thumb Waist Channel Around Sta. 157+00 Cross Section Distance (ft)
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Station 157+00 Region With Boring 78-244, 78-245 and 
78-246

Color Name Model Unit 
Weight 
(pcf)

Cohesion'
(psf)

Phi' 
(°)

Piezometric
Line

1. CH, very firm -51' 
to -60' 

Mohr-Coulomb 120.4 1,500 0 1

2. SP-SM, Medium 
Dense -38' to -50'

Mohr-Coulomb 115 0 32.7 1

3. CH, very soft Mohr-Coulomb 104.8 300 0 1

4. SM, Medium Dense Mohr-Coulomb 115 0 35.1 1

7. Levee Fill Mohr-Coulomb 125.9 1,000 0 1

6. CL -2' to -5' Mohr-Coulomb 124.1 350 0 1

5. SP-SM higher thin 
layer

Mohr-Coulomb 110 0 30.9 1

Figure 6. Sta. 157+00 Without Underwater 
Berm

Tension Crack Option: Tension Crack 
LineCoordinate: (445, 6) ft

Coordinate: (510, 6) ft



1.155

Freeport Thumb Waist Around Sta.166+00 to Sta.170+00 Cross Section Distance (ft)
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Freeport Tumb Waist Undrained Condition With the Underwater Berm According to 
Velasco Drainage District Boring ORN-05 Obtained on Jan 16 2011 and SWG 
78-247, 248, 249 with underwater cut Slope of 1 vertical 2.5 horizontal 

Color Name Unit 
Weight 
(pcf)

Cohesion'
(psf)

Phi'
(°)

Piezometric
Line

Hurricane Flood Protection Levee Fill 125.9 1,000 0 1

CL- Lean Clay below the fill 110 375 0 1

SC - Below the CL layer 110 500 0 1

CH- between SC layers (-32' to -52') 111.4 600 0 1

SC- between CH layers (-52' to -56') 115 1,500 0 1

CH- At bottom (-56' to -64') 126.5 1,400 0 1

Notes: 
Limited strength information is available, undrained shear strength is correlated with the following 
tests:      1. ASTM D 1586, standard penetration tests (S.P.T), 
     2. hand penetrometer tests,
     3. ASTM D2116, unconfined compression test,
     4. ASTM D2850, Unconsolidated-Undrained Triaxial Compression Test.  

Figure 7. Sta. 166+00 to Sta. 170+00 With Underwater 
Berm

Tension Crack Option: Tension Crack Line
Coordinate: (365, 6) ft
Coordinate: (430, 6) ft
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Freeport Thumb Waist Around Sta.166+00 to Sta.170+00 Cross Section Distance (ft)
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Notes:

Limited strength information is available, undrained shear strength is correlated with the following tests:

ASTM D 1586, standard penetration tests (S.P.T),

hand penetrometer tests,

ASTM D2116, unconfined compression test,

ASTM D2850, Unconsolidated-Undrained Triaxial Compression Test.

Color Name Unit 
Weight 
(pcf)

Cohesion'
(psf)

Phi'
(°)

Piezometric
Line

Hurricane Flood Protection Levee Fill 125.9 1,000 0 1

CL- Lean Clay below the fill 110 375 0 1

SC - Below the CL layer 110 500 0 1

CH- between SC layers (-32' to -52') 111.4 600 0 1

SC- between CH layers (-52' to -56') 115 1,500 0 1

CH- At bottom (-56' to -64') 126.5 1,400 0 1

Freeport Thumb Waist Undrained Condition Without the Underwater Berm Condition According to 

Velasco Drainage District Boring ORN-05 Obtained on Jan 16 2011 and SWG 78-247, 248, 249

with underwater cut Slope at 1 vertical 2.5 horizontal 

Figure 8. Sta.166+00 to Sta. 170+00 Without Underwater Berm

Tension Crack Option: Tension Crack Line

Coordinate: (430, 6) ft

Coordinate: (498, 6) ft
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Freeport Thumb Waist Around Sta.166+00 to Sta.170+00 Cross Section Distance (ft)
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Underwater Berm According to Velasco Drainage District Boring ORN-05 and 78-247, 248, 249 

Color Name Unit 
Weight 
(pcf)

Cohesion'
(psf)

Phi' (°) Piezometric
Line

Hurricane Flood Protection Levee Fill 135 50 22.5 1

CL- Lean Clay below the fill 110 0 24.3 1

SC - Below the CL layer 110 0 25 1

CH- between SC layers (-32' to -52') 111.4 0 23.4 1

SC- between CH layers (-52' to -56') 115 0 27 1

CH- At bottom (-56' to -64') 126.5 0 17.1 1

Notes: 

Very limited effective shear strength information is available, frictional angles are correlated

with the following: 

     * Effective friction angles are correlated to PI according to EM 1110-2-1913 with 

       10% reduction from the line of best fit.  

Figure 9. Sta.166+00 to Sta. 170+00 Drained Condition   

Tension Crack Option: Tension Crack Line

Coordinate: (430, 6) ft

Coordinate: (485, 6) ft
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Freeport Thumb Waist Around Sta.166+00 to Sta.170+00 Cross Section Distance (ft)

-200 -100 0 100 200 300 400 500 600 700

E
le

v
a

ti
o

n
 (

ft
)

-120

-100

-80

-60

-40

-20

0

20

40

60

80

100

Notes:

1. Limited strength information is available, undrained shear strength is correlated with the following tests:

    * ASTM D 1586, standard penetration tests (S.P.T),

    * hand penetrometer tests,

    * ASTM D2116, unconfined compression test,

    * ASTM D2850, Unconsolidated-Undrained Triaxial Compression Test.

2. Shear force from steel foundation reinforcing system = 0.5*50ksi*8.74(inch^2) = 218,500 lbs

Color Name Unit 
Weight 
(pcf)

Cohesion'
(psf)

Phi'
(°)

Piezometric
Line

Hurricane Flood Protection Levee Fill 125.9 1,000 0 1

CL- Lean Clay below the fill 110 375 0 1

SC - Below the CL layer 110 500 0 1

CH- between SC layers (-32' to -52') 111.4 600 0 1

SC- between CH layers (-52' to -56') 115 1,500 0 1

CH- At bottom (-56' to -64') 126.5 1,400 0 1

Freeport Thumb Waist Undrained Condition Reinforcing with Pipe AZ System (PAZ24/AZ19-700) 

Without the Underwater Berm Condition According to Velasco Drainage District Boring ORN-05 

Obtained on Jan 16 2011 and SWG 78-247, 248,249 with underwater cut Slope at 1 vertical 2.5 horizontal 

Type: Pile

Length: 55 ft

Direction: 90 °

Shear Force = 0.5*fy*A =: 218,500 lbs

Shear Reduction Factor: 1

Tension Crack Option: Tension Crack Line

Coordinate: (340, 6) ft

Coordinate: (396, 6) ft

Reinforcing with
Steel Pipe AZ/PZ
System

Figure 10. Sta.166+00 to Sta. 170+00 Steel Pipe AZ or PZ Combined Reinforcing System
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Freeport Thumb Waist Around Sta.166+00 to Sta.170+00 Cross Section Distance (ft)
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Notes:

1. Limited strength information is available, undrained shear strength is correlated with the following tests:

    * ASTM D 1586, standard penetration tests (S.P.T),

    * hand penetrometer tests,

    * ASTM D2116, unconfined compression test,

    * ASTM D2850, Unconsolidated-Undrained Triaxial Compression Test.

2. Foundation reinforcing with Portland cement/lime deep soil mixing. The reinforcing is modeled with 

    default high strength function of Slope/W which assumes the strength is very high therefore any slip 

    surface will not be able to shear through the material layer.

 

Color Name Unit 
Weight
(pcf)

Cohesion'
(psf)

Phi'
(°)

Piezometric
Line

Hurricane Flood Protection Levee Fill 125.9 1,000 0 1

CL- Lean Clay below the fill 110 375 0 1

SC - Below the CL layer 110 500 0 1

CH- between SC layers (-32' to -52') 111.4 600 0 1

SC- between CH layers (-52' to -56') 115 1,500 0 1

CH- At bottom (-56' to -64') 126.5 1,400 0 1

Mixing in Place column with cement/lime 110 1

Freeport Thumb Waist Undrained Condition Reinforcing with Mixing in Place column

Without the Underwater Berm Condition According to Velasco Drainage District Boring ORN-05 

Obtained on Jan 16 2011 and SWG 78-247, 248,249 with underwater cut Slope at 1 vertical 2.5 horizontal 

Note 2: High strength material:

            Mixing in Place column with cement/lime 

Tension Crack Option: Tension Crack Line

Coordinate: (430, 6) ft

Coordinate: (490, 6) ft

Figure 11. Reinforcing with Deep Soil Mixing
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Freeport Thumb Waist Channel Around Station 150+00 Cross Section Distance (ft)
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Freeport Thumb Waist Undrained Condition With the Underwater Berm According 
to 78-242 and 78-243 Near Channel Station 150+00 on Top of The Levee 

Color Name Unit 
Weight 
(pcf)

Cohesion'
(psf)

Phi'
(°)

Piezometric
Line

Hurricane Flood Protection Levee Fill 125.9 1,000 0 1

CH- At bottom (-56' to -66') 126.5 1,375 0 1

CH from 78-242 103.8 500 0 1

SM with Organic (-19' to -56') No blow 
count info. available, assumed frictional 
angle

120 0 27 1

Very soft Layer below the levee ( 
Mixture of SM CL SC CH)

125 300 0 1

Notes: 
Limited strength information is available, undrained shear strength is correlated with the following tests: 

     1. ASTM D 1586, standard penetration tests (S.P.T), 
     2. hand penetrometer tests,
     3. ASTM D2116, unconfined compression test,
     4. ASTM D2850, Unconsolidated-Undrained Triaxial Compression Test.  
     5. Engineering Judgement.

Type: Pile
Total Length: 55 ft
Shear Force: 218,500 lbs
Length: 55 ft
Tension Crack Option: Tension Crack Line
Coordinate: (430, 6) ft
Coordinate: (490, 6) ft

Figure 12. Sta. 150+00 Steel Pipe AZ or PZ Combined Reinforcing System 
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Freeport Thumb Waist Channel Around Sta. 157+00 Cross Section Distance (ft)
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Type: Pile
Total Length: 42 ft
Shear Force = 0.5*fy*A = : 218,500 lbs
Tension Crack Option: Tension Crack Line
Coordinate: (440, 6) ft
Coordinate: (500, 6) ft

Color Name Model Unit 
Weight 
(pcf)

Cohesion'
(psf)

Phi' 
(°)

Piezometric
Line

CH, very firm -51' to
-60' 

Mohr-Coulomb 120.4 1,500 0 1

SP-SM, Medium 
Dense -38' to -50'

Mohr-Coulomb 115 0 32.7 1

CH, very soft Mohr-Coulomb 104.8 300 0 1

SM, Medium Dense Mohr-Coulomb 115 0 35.1 1

Levee Fill Mohr-Coulomb 125.9 1,000 0 1

CL -2' to -5' Mohr-Coulomb 124.1 350 0 1

SP-SM higher thin 
layer

Mohr-Coulomb 110 0 30.9 1

Port of Freeport Thumb Waist Area Boring 78-244, 78-245 and 78-246
Sta 157+00 Region without Berm with Reinforcing

Note:

1. Limited strength information is available, undrained shear strength is correlated with the following 
tests:
      * ASTM D1586, standard penetration tests (S.P.T);
      * hand penetrometer tests;
      * ASTM D2116, unconfined compression test;
      * ASTM D2850, Unconsolidated-Undrained Triaxial Compression Test.

2. Shear force from steel foundation reinforcing system = 0.5*50ksi*8.74(inch^2) = 218,500 lbs

Figure 13. Sta. 157+00 Steel Pipe AZ or PZ Combined Reinforcing System  
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VELASCO DRAINAGE DISTRICT                       PSI REPORT NO. 291-100-2
LEVEE EVALUATION REPORT   JULY 7, 2011
 

PROFESSIONAL SERVICE INDUSTRIES, INC.  
 

APPENDIX 
 



NOTES:

Professional Service Industries, Inc.

- APPROXIMATE BORING LOCATIONS 1714 Memorial Drive

Houston, Texas  77007

Drawn: Scale: Project No.

Chkd: Date:
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FILL: CLAYEY SAND, DENSE, GRAY
- with gravel at 0-2 ft.
FILL: SANDY LEAN CLAY, STIFF TO VERY STIFF,
BROWN AND YELLOWISH BROWN
- with gravel at 2-6 ft.
- with ferrous stains at 4-8 ft.

- with gravel at 8-12 ft.

- with organic material at 10-12 ft.

FILL: FAT CLAY WITH SAND, FIRM TO STIFF,
YELLOWISH BROWN
- with calcareous nodules at 12-14 ft.
- with gravel at 14-18 ft.

FAT CLAY (CH), STIFF, BROWN

- with calcareous nodules at 20-22 ft.

- with silt seams at 22-24 ft.
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UC TV

Geotechnical Consulting Services
1714 Memorial Drive
Houston, Texas  77007

DATE DRILLED:  1/5/11

STATION NO:  137+96

NOTES:

LOG OF BORING ORN-01
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PLATE NO: 3  (Page 1 of 1)

FREEPORT LEVEE SYSTEM: OLD RIVER NORTH LEVEE
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DEPTH OF BORING:  24 FEET

APPROXIMATE SURFACE ELEVATION:  16.76  FEET
COORDINATE (Y) OR NORTHING:  13548542.85
COORDINATE (X) OR EASTING:  3140243.877

INITIAL GROUND WATER:  24 FEET
FINAL GROUND WATER:
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FILL: CLAYEY SAND, MEDIUM DENSE, GRAY
- with gravel at 0-2 ft.
FILL: LEAN CLAY, STIFF, GRAY AND YELLOWISH
BROWN
- with gravel at 2-4 ft.
FILL: CLAYEY SAND, VERY LOOSE TO MEDIUM
DENSE, BROWN
- with calcareous nodules at 4-8 ft.
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Geotechnical Consulting Services
1714 Memorial Drive
Houston, Texas  77007

DATE DRILLED:  1/5/11

STATION NO:  157+92

NOTES:

LOG OF BORING ORN-02
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PLATE NO: 4  (Page 1 of 1)

FREEPORT LEVEE SYSTEM: OLD RIVER NORTH LEVEE
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DEPTH OF BORING:  12 FEET

APPROXIMATE SURFACE ELEVATION:  16.26  FEET
COORDINATE (Y) OR NORTHING:  13548294.31
COORDINATE (X) OR EASTING:  3142208.527

INITIAL GROUND WATER:  12 FEET
FINAL GROUND WATER:
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FILL: CLAYEY SAND, LOOSE, BROWN
- with gravel at 0-2 ft.
FILL: SANDY LEAN CLAY, STIFF, BROWN
- with gravel at 2-16 ft.

- with organic material at 8-10 ft.

FAT CLAY (CH), FIRM TO VERY STIFF, BROWN,
DARK BROWN, REDDISH BROWN AND GRAY
- with calcareous nodules at 12-14 ft.

- with calcareous and ferrous nodules at 24-25 ft.
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DATE DRILLED:  1/6/11

STATION NO:  175+97

NOTES:

LOG OF BORING ORN-03
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PLATE NO: 5  (Page 1 of 1)

FREEPORT LEVEE SYSTEM: OLD RIVER NORTH LEVEE
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DEPTH OF BORING:  25 FEET

APPROXIMATE SURFACE ELEVATION:  15.63  FEET
COORDINATE (Y) OR NORTHING:  13546989.15
COORDINATE (X) OR EASTING:  3143364.122

INITIAL GROUND WATER:  APPROX.16 FEET
FINAL GROUND WATER:
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FILL: SAND AND GRAVEL, LOOSE, GRAY
- with shell fragments

FILL: SANDY FAT CLAY, STIFF, BROWN AND
REDDISH BROWN
- with gravel at 2-8 ft.

- with sand pockets at 6-10 ft.
- with organic material at 6-10 ft.

FILL: FAT CLAY, STIFF, DARK BROWN TO
BROWN
- HC at 10 to 12 ft., K=6.56 E-10 ft/sec
- with sand pockets at 12-14 ft.

FAT CLAY WITH SAND (CH), STIFF, DARK
BROWN AND BROWN

- with ferrous stains at 16-20 ft.

- with calcareous nodules at 18-20 ft.

- gray with calcareous nodules at 24-25 ft.
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DATE DRILLED:  1/5/11

STATION NO:  197+84

NOTES: HC - Hydraulic Conductivity Test
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FREEPORT, TEXAS

D
E

P
T

H
, 

F
T

.

M
O

IS
T

U
R

E
C

O
N

T
E

N
T

 (
%

)

P
LA

S
T

IC
LI

M
IT

S
A

M
P

LE
S

U
S

C
S

 S
Y

M
B

O
L

UU

PLATE NO: 6  (Page 1 of 1)

FREEPORT LEVEE SYSTEM: OLD RIVER NORTH LEVEE
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DEPTH OF BORING:  25 FEET

APPROXIMATE SURFACE ELEVATION:  16.06  FEET
COORDINATE (Y) OR NORTHING:  13544905.8
COORDINATE (X) OR EASTING:  3143049.214

INITIAL GROUND WATER:  16 FEET
FINAL GROUND WATER:
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FILL: CLAYEY SAND, MEDIUM DENSE, BROWN
- with gravel at 0-2 ft.
FILL: FAT CLAY, STIFF, BROWN
- with gravel at 2-8 ft.

- HC at 8 - 10 ft. - K = 2.33 E-09 ft/sec
- SG at 8-10 ft. Gs=2.588

FILL: LEAN CLAY, FIRM TO STIFF, BROWN
- with silt seams

LEAN CLAY WITH SAND (CL), SOFT, BROWN
-SG at 18-20 ft. Gs=2.683

SANDY LEAN CLAY (CL), SOFT, BROWN
- with silt seams

CLAYEY SAND (SC), LOOSE, BROWN

FAT CLAY (CH), FIRM, BROWN
- CU at 48-50 ft. - c'=0.58 ksf,    '= 23.40
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DATE DRILLED:  1/6/11

STATION NO:  218+39

NOTES: HC - Hydraulic Conductivity Test; SG - Specific Gravity Test; CU - Consolidated Undrained Triaxial Test with Pore Pressure
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PLATE NO: 7  (Page 1 of 2)

FREEPORT LEVEE SYSTEM: OLD RIVER NORTH LEVEE
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DEPTH OF BORING:  80 FEET

APPROXIMATE SURFACE ELEVATION:  15.77  FEET
COORDINATE (Y) OR NORTHING:  13543106.59
COORDINATE (X) OR EASTING:  3142159.862

INITIAL GROUND WATER:  16 FEET
FINAL GROUND WATER:
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FILL: CLAYEY SAND, MEDIUM DENSE, BROWN
- with gravel at 0-2 ft.
FILL: FAT CLAY, STIFF, BROWN
- with gravel at 2-8 ft.

- HC at 8 - 10 ft. - K = 2.33 E-09 ft/sec
- SG at 8-10 ft. Gs=2.588

FILL: LEAN CLAY, FIRM TO STIFF, BROWN
- with silt seams

LEAN CLAY WITH SAND (CL), SOFT, BROWN
-SG at 18-20 ft. Gs=2.683

SANDY LEAN CLAY (CL), SOFT, BROWN
- with silt seams

CLAYEY SAND (SC), LOOSE, BROWN

FAT CLAY (CH), FIRM, BROWN
- CU at 48-50 ft. - c'=0.58 ksf,    '= 23.40
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DATE DRILLED:  1/6/11

STATION NO:  218+39

NOTES: HC - Hydraulic Conductivity Test; SG - Specific Gravity Test; CU - Consolidated Undrained Triaxial Test with Pore Pressure
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FREEPORT, TEXAS

D
E

P
T

H
, 

F
T

.

M
O

IS
T

U
R

E
C

O
N

T
E

N
T

 (
%

)

P
LA

S
T

IC
LI

M
IT

S
A

M
P

LE
S

U
S

C
S

 S
Y

M
B

O
L

UU

PLATE NO: 7  (Page 1 of 2)

FREEPORT LEVEE SYSTEM: OLD RIVER NORTH LEVEE
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DEPTH OF BORING:  80 FEET

APPROXIMATE SURFACE ELEVATION:  15.77  FEET
COORDINATE (Y) OR NORTHING:  13543106.59
COORDINATE (X) OR EASTING:  3142159.862

INITIAL GROUND WATER:  16 FEET
FINAL GROUND WATER:
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FAT CLAY (CH), FIRM, BROWN

FAT CLAY WITH SAND (CH), FIRM, BROWN

CLAYEY SAND (SC), MEDIUM DENSE, BROWN
AND GRAY

FAT CLAY (CH), STIFF, GRAY

-with organics 78 - 80 ft.
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Houston, Texas  77007

DATE DRILLED:  1/6/11
NOTES: HC - Hydraulic Conductivity Test; SG - Specific Gravity Test; CU - Consolidated Undrained Triaxial Test with Pore Pressure
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PLATE NO: 7  (Page 2 of 2)

FREEPORT LEVEE SYSTEM: OLD RIVER NORTH LEVEE

LL

P
LA

S
T

IC
IT

Y
IN

D
E

X

%
 P

A
S

S
IN

G
N

o.
 2

00
 S

IE
V

E

N
-B

LO
W

S
/F

T
.

LI
Q

U
ID

LI
M

IT

SHEAR STRENGTH

(tons/square foot)

DEPTH OF BORING:  80 FEET INITIAL GROUND WATER:  16 FEET
FINAL GROUND WATER:
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FILL: CLAYEY SAND, MEDIUM DENSE, BROWN
- with gravel

FILL: LEAN CLAY, STIFF, BROWN

FILL: CLAYEY SAND, VERY LOOSE TO MEDIUM
DENSE, YELLOWISH BROWN
- SA at 8 -10 ft., 0% gravel, 72.1% sand, 27.9% fines

- with gravel at 12-14 ft.

- with root fibers 14-18 ft.

SANDY LEAN CLAY (CL), VERY SOFT TO FIRM,
BROWN
- with silt seams
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DATE DRILLED:  1/6/11

STATION NO:  238+12

NOTES: SA - Sieve Analysis
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PLATE NO: 8  (Page 1 of 1)

FREEPORT LEVEE SYSTEM: OLD RIVER NORTH LEVEE
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DEPTH OF BORING:  24 FEET

APPROXIMATE SURFACE ELEVATION:  15.71  FEET
COORDINATE (Y) OR NORTHING:  13542489.08
COORDINATE (X) OR EASTING:  3143668.636

INITIAL GROUND WATER:  16 FEET
FINAL GROUND WATER: 15.5 FEET
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FILL: CLAYEY SAND, MEDIUM DENSE, BROWN
- with gravel
- with asphalt at 0-2 ft
- with organic material at 2-4 ft.

FILL: SANDY LEAN CLAY, VERY STIFF, BROWN
- with gravel at 4-6 ft.
- CU at 4 - 8 ft. - c'= 0.28 ksf,    '= 24.20

- SG at 6 - 8 ft.- Gs=2.731

FILL: CLAYEY SAND, VERY  LOOSE TO LOOSE,
BROWN

- gray, with silt seams at 14-16 ft.
- WOH: Weight of Hammer

- with silt seams

FILL
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DATE DRILLED:  1/7/11

STATION NO:  310+67

NOTES: SG - Specific Gravity Test;  CU - Consolidated Undrained Triaxial Test with Pore Pressure
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PLATE NO: 9  (Page 1 of 1)

FREEPORT LEVEE SYSTEM: OLD RIVER NORTH LEVEE
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DEPTH OF BORING:  20 FEET

APPROXIMATE SURFACE ELEVATION:  17.17  FEET
COORDINATE (Y) OR NORTHING:  13545561.18
COORDINATE (X) OR EASTING:  3148325.368

INITIAL GROUND WATER:  10 FEET
FINAL GROUND WATER: 9 FEET
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GRAVEL SAND SILT LEAN CLAY FAT CLAY PEAT NO AUGER SHELBY SPLIT

SAMPLE SAMPLE TUBE SPOON

MODIFIERS

STONE GRAVELY SANDY SILTY CLAYEY MISC. NO ROCK 2" SHELBY TXDOT
(SEE TEXT ON LOG) RECOVERY CORE TUBE CONE

UNIFIED SOIL CLASSIFICATION SYSTEM - ASTM D 2487

VERY SOFT

SOFT

FIRM

STIFF

VERY STIFF

HARD

RELATIVE DENSITY - GRANULAR SOILS

> 50 OR 50+

DEGREE OF PLASTICITY OF MOISTURE CONDITION CONSISTENCY OF COHESIVE SOILS 

COHESIVE SOILS COHESIVE SOILS AFTER TERZAGHI (1948)

ABBREVIATIONS 

HP - HAND PENETROMETER UC - UNCONFINED COMPRESSION TEST

TV - TORVANE UU - UNCONSOLIDATED UNDRAINED TRIAXIAL

MV - MINIATURE VANE CU - CONSOLIDATED UNDRAINED

NOTE: PLOT INDICATES SHEAR STRENGTH AS OBTAINED BY ABOVE TESTS

U.S. STANDARD SIEVE SIZE(S)
6" 3" 3/4" 4 10 200

GRAVEL SAND

152 76.2 19.1 4.76 2.0 0.42 0.074 0.002
GRAIN SIZE IN MM

Geotechnical Consulting Services
Houston, Texas. PLATE 10

VERY DENSE

VERY LOOSE

LOOSE

MEDIUM DENSE

DENSE

VERY SOFT

SOFT

FIRM

STIFF

COBBLESBOULDERS

NONE OR SLIGHT

LOW

MEDIUM

HIGH

VERY HIGH

FINE

40

COARSE FINE COARSE MEDIUM

SHEAR STRENGTH

CONSISTENCY

0.25 TO 0.5

< 2

0 TO 4

0.5 TO 1.0

> 2.0 OR 2.0+

1.0 TO 2.0

5 TO 9

10 TO 29

30 TO 50

CLAY

CONSISTENCY N-VALUE (BLOWS/FOOT)

4 TO 8

15 TO 30

INITIAL GROUND WATER 
LEVEL

FINAL GROUND WATER LEVEL

2 TO 4

> 30

N-VALUE (BLOWS/FOOT)

CONSISTENCY IN TONS/FT2

0 TO 0.125

0.125 TO 0.25

DEGREE OF 
PLASTICITY

DESCRIPTION

Absence of moisture, 
dusty, dry to touch

Damp but no visible 
water

CLASSIFICATION OF GRANULAR SOILS

MOIST

WET

8 TO 15

VERY STIFF

HARD

KEY TO TERMS AND SYMBOLS USED ON LOGS

SILT OR CLAY

 HIGH

VERY HIGH

PLASTICITY INDEX

0 TO 4

4 TO 20

20 TO 30

30 TO 40

> 40

SOIL TYPE SAMPLER TYPE

CONSISTENCY OF COHESIVE SOILS

Visible free water

SWELL POTENTIAL

NONE

LOW

 MEDIUM

CONDITION

DRY
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14.8

4.8

-1.2

-7.2

CH

ORN-01 (EL: 16.8)

14.3

12.3

4.3

ORN-02 (EL: 16.3)

13.6

3.6

-9.4

CH

ORN-03 (EL: 15.6)

14.1

6.1

2.1

-8.9

CH

ORN-04 (EL: 16.1)

13.8

5.8

-2.2

-10.2

-22.2

-31.2

-34.2

-44.2

-52.2

-57.2

-64.2

CL

CL

SC

CH

CH

CH

SC

CH

ORN-05 (EL: 15.8)

11.7

9.7

-2.3

-8.3

CL

ORN-06 (EL: 15.7)

13.2

9.2

-2.8

ORN-09 (EL: 17.2)

Distance Along Baseline (ft)

SUBSURFACE DIAGRAM
OLD RIVER NORTH LEVEE

Fill Material Fat Clay (CH) Lean Clay (CL)

Sandy Lean Clay (CL) Clayey Sand (SC)
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PROJECT LOCATION:FREEPORT, TEXAS PROJECT NUMBER:291-100

PROJECT NAME: FREEPORT LEVEE SYSTEM: OLD RIVER NORTH LEVEE
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SIEVE ANALYSIS - ASTM D 422

Project Name: Freeport Levee Project Number: 291-100

Boring Number: ORN-6 Depth, feet: 8-10 ft. Sample No./ID: N/A

Oven: 286-99084419 Specific Gravity (Assumed): 2.700

Scale: D 3141118413571 Test Date: 01/19/11

Classification: Silty Sand (SM) Tested By: MH

BEFORE WASHING NO. 200 SIEVE AFTER WASHING NO. 200 SIEVE

Weight of Pan, gms: 191.33 Weight of Pan and Sample, gms: 453.23

Weight of Pan and Sample, gms: 532.42 Weight of Dry Sample (B), gms: 261.90

Weight of Dry Sample (A), gms: 341.09 Percent Passing 200 {(A-B)*100/100), %: 23.22

Percent Gravel (%): 0.0 Percent Sand (%): 72.1 Percent Fines (%): 27.9

D10 (mm): N/A D30 (mm): 0.079 D60 (mm): 0.139

Coefficient of Uniformity, Cu (D60/D10): N/A Coeff. of Curvature, Cc (D302/D10*D60): N/A

Total No. of Sieves Used Including Pan: 10

US Standard Sieve 
No.

Sieve Size (mm)
Cumulative Weight 

Retained  (gms)
Percent Retained on 

Sieve (%)
Cumulative Weight 

Passing  (gms)
Percent Passing 

through Sieve (%)

1/2" 12.500 0.00 0.00 532.42 100.00

3/8" 9.500 0.00 0.00 341.09 100.00

#4 4.750 0.00 0.00 341.09 100.00

#10 2.000 0.00 0.00 341.09 100.00

#20 0.850 1.29 0.38 339.80 99.62

#40 0.425 3.07 0.90 338.02 99.10

#60 0.250 16.83 4.93 324.26 95.07

#100 0.150 118.20 34.65 222.89 65.35

#200 0.075 245.83 72.07 95.26 27.93

PAN - 260.63 76.41 80.46 23.59

76.2 19.1 4.76 2 0.42 0.074 0.002
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Coarse Gravel: 3"  to 3/4" (19.1)   
Fine Gravel: 3/4" (19.1) to No.4 (4.76)
Coarse Sand: #4(4.76) to #10 (2.0)
Medium Sand: #10 (2.0) to #40 (0.42)
Fine Sand: #40 (0.42) to #200 (0.074)
Silt or Clay: #200 (0.074) to 0.002 mm

ORN-6, 8-10 ft..xls



  Project No:

Technician:

 Project Name : 

161   Length, in: 3.197   Tare No.: A09    Length, in: 3.257

60.75   Diameter, in: 2.826   Wet+Tare, gms: 386.74    Diameter, in: 2.875

50.24   Wet mass, gms: 643.09   Dry+Tare, gms: 341.99    Wet mass, gms: 567.76

11.46   Area, sq.cm.: 40.47   Tare Weight, gms: 189.54    Area, sq.cm.: 41.88

27.10   Volume, cc: 328.61   Moisture, % 29.35    Volume, cc: 346.49

  Unit wet wt, pcf: 122.12    Unit wet wt, pcf: 102.25

2.71   Unit dry wt, pcf: 96.08   Specific Gravity: 2.71    Unit dry wt, pcf: 79.05

96   Void Ratio: 0.76   Saturation, %: 69.78    Void Ratio: 1.14

Perm 4   Burret diam, cm: 1.13   Burret area,sq.cm.: 1.00    Burret factor,cm/cc: 1.0000

68.0   Head Pressure, psi: 62.0   Tail Pressure, psi: 58.0    

P E R M E A B I L I T Y      M E A S U R E M E N T S

Elapse Temp Pressure Head Tail Head Tail Total Permeability Permeability

Date Time Time (oC) Diff. Rdg Rdg Change Change Head Kt K20

(sec) (psi) (cc) (cc) (cm) (cm) (cm) (cm/sec) (cm/sec)
1/31/2011 08:50 0 22.1 4.0 0.0 24.5 0.000 0.0000 308.19 0.0E+00 0.0000

1/31/2011 15:35 24300 22.0 4.0 2.5 23.0 -2.500 -1.5000 303.79 5.9E-08 5.6E-08

2/1/2011 8:20 84600 22.1 4.0 3.0 22.1 -0.500 -0.9000 302.24 5.9E-09 5.7E-09

2/1/2011 12:20 99000 22.1 4.0 6.2 20.4 -3.200 -1.7000 296.85 1.8E-08 1.7E-08

2/2/2011 9:49 152040 22.1 4.0 8.5 17.9 -2.300 -2.5000 291.56 1.2E-08 1.1E-08

Coefficient of Permeability, k = cm/sec

ft/sec

   Computed By: VG Date: 2/8/2011 Checked By: MV Date: 3/15/2011

7.4E-10

Tare No.:
WATER CONTENT

Wet+Tare, gms:

Dry+Tare, gms:

Tare Weight, gms:

Moisture, %

2.2E-08

Cell Pressure, psi:

Specific Gravity:

Saturation, %:

Perm. Cell No.:

FALLING HEAD / RISING TAIL HYDRAULIC CONDUCTIVITY TEST
ASTM  D-5084 (Method-C)

291-100

I N I T I A L    C O N D I T I O N S

  Sample Identification:

  Sample Description:

ORN-4, 10-12 ft.

Juan

SPECIMEN DATA

F I N A L    C O N D I T I O N S

Brown Fat Clay with sand pockets

FREEPORT LEVEE

WATER CONTENT SPECIMEN DATA

Professional Service Industries, Inc.



  Project No:

Technician:

 Project Name : 

99   Length, in: 3.231   Tare No.: A88    Length, in: 3.237

63.93   Diameter, in: 2.790   Wet+Tare, gms: 384.89    Diameter, in: 2.836

53.98   Wet mass, gms: 669.28   Dry+Tare, gms: 347.72    Wet mass, gms: 673.15

11.24   Area, sq.cm.: 39.44   Tare Weight, gms: 187.99    Area, sq.cm.: 40.75

23.28   Volume, cc: 323.70   Moisture, % 23.27    Volume, cc: 335.08

  Unit wet wt, pcf: 129.02    Unit wet wt, pcf: 125.36

2.71   Unit dry wt, pcf: 104.66   Specific Gravity: 2.71    Unit dry wt, pcf: 101.69

96   Void Ratio: 0.62   Saturation, %: 95.03    Void Ratio: 0.66

Perm 2   Burret diam, cm: 1.13   Burret area,sq.cm.: 1.00    Burret factor,cm/cc: 1.0000

68.0   Head Pressure, psi: 63.0   Tail Pressure, psi: 58.0    

P E R M E A B I L I T Y      M E A S U R E M E N T S

Elapse Temp Pressure Head Tail Head Tail Total Permeability Permeability

Date Time Time (oC) Diff. Rdg Rdg Change Change Head Kt K20

(sec) (psi) (cc) (cc) (cm) (cm) (cm) (cm/sec) (cm/sec)
1/31/2011 08:50 0 22.1 5.0 0.0 24.5 0.000 0.0000 378.49 0.0E+00 0.0000

1/31/2011 15:35 24300 22.0 5.0 18.2 22.0 -18.200 -2.5000 355.69 2.6E-07 2.5E-07

2/1/2011 8:20 84600 22.1 5.0 12.2 12.0 6.000 -10.0000 351.28 1.5E-08 1.4E-08

2/1/2011 12:20 99000 22.1 5.0 16.5 8.6 -4.300 -3.4000 342.80 2.5E-08 2.4E-08

2/2/2011 9:49 152040 22.1 5.0 23.0 2.0 -6.500 -6.6000 328.36 2.9E-08 2.7E-08

Coefficient of Permeability, k = cm/sec

ft/sec

   Computed By: VG Date: 2/8/2011 Checked By: MV Date: 3/15/2011

2.6E-09

SPECIMEN DATA

F I N A L    C O N D I T I O N S

Brown Sandy Clay 

FREEPORT LEVEE

WATER CONTENT SPECIMEN DATA

FALLING HEAD / RISING TAIL HYDRAULIC CONDUCTIVITY TEST
ASTM  D-5084 (Method-C)

291-100

I N I T I A L    C O N D I T I O N S

  Sample Identification:

  Sample Description:

ORN-5, 8-10 ft.

Juan

Tare Weight, gms:

Moisture, %

7.8E-08

Cell Pressure, psi:

Specific Gravity:

Saturation, %:

Perm. Cell No.:

Tare No.:
WATER CONTENT

Wet+Tare, gms:

Dry+Tare, gms:

Professional Service Industries, Inc.



Consolidated Undrained Triaxial Test with Pore Pressure Measurements (ASTM D 4767)

Project Name: Freeport Levee Classification: Brown fat clay (CH)

Project Number: 291-100 Boring Number: ORN-5 Depth, feet: 48-50 ft. Sample No./ID: NA

Liquid Limit: 67 Plastic Limit: 26 Plasticity Index: 41 Percent Passing No. 200: 99.0%

1 2 3 1 2 3 1 2 3
Diameter (D),in.: 2.812 2.800 2.830 2.806 2.689 2.645

Height (H), in.: 5.680 5.572 5.685 5.601 5.449 5.434 Method Wet Mounting Method

Cross-Sectional Area, in2
6.210 6.158 6.290 6.184 5.680 5.495 Cell  Pressure, lbs/in2

80.2 98.3 98.7

Vol. (Vo, Vf), cm3: 578.1 562.2 586.0 567.5 507.2 489.3 Back Pressure, lbs/in2
60.8 58.0 39.0

Moisture, {Wo, Wf} %: 42.4% 45.7% 54.1% 41.6% 37.8% 40.1% B-Parameter 0.97 0.95 0.96

Wet Soil Wt. {Mo, Mf}, ,gm: 1028.25 986.99 977.11 1022.00 933.64 888.53 Consolidation Pressure, lbs/in2
19.4 40.3 59.7

Wet Unit Weight, pcf: 111.0 109.54 104.0 112.4 114.87 113.3 Volume Change After (V), cm3
22.2 48.5 47.8

Dry Unit Weight, pcf: 77.9 75.2 67.5 79.4 83.3 80.9 Time for Consolidation, min. 1710 2825 1420

Specific Gravity (Assumed): 2.7 2.7 2.7 2.7 2.7 2.7 Failure Type: 1 Single Shear

Void Ratio, eo, ef: 1.16 1.24 1.50 1.12 1.02 1.08 2 Single Shear

Degree of Saturation, So, Sf: 0.99 0.99 0.98 1.00 1.00 1.00 3 Bulge

1 2 3

Total Shearing Time, min 1800 1469 1466
Strain Rate, %/hr 0.50 0.50 0.50
Axial Strain at Failure, % 15.03 12.13 8.49

Deviator Stress, lbs/in2 () 20.23 35.99 39.52

Excess Pore Pressure, lbs/in2 (u) 13.13 25.75 40.40
A-Parameter,  u/) 0.65 0.72 1.02

Total Major Pincipal Stress, lbs/in2 () 39.45 75.86 100.65

Total Minor Pincipal Stress, lbs/in2 19.22 39.87 61.12

Effectivel Major Pincipal Stress, lbs/in2 (u) 26.32 50.11 60.25
Effectivel Minor Pincipal Stress, lbs/in2u 6.09 14.12 20.72

Remarks:

Shear Data
Specimen/Stage

Saturation/ConsolidationDescription

Specimen/Stage No.

Specimen/Stage Data

Specimen/Stage No.

After Consolidation or ShearBefore Test

1 of 10ORN-5, 48-50 ft.



Consolidated Undrained Triaxial Test with Pore Pressure Measurements (ASTM D 4767)

Project Name: Freeport Levee Classification: Brown fat clay (CH)

Project Number: 291-100 Boring Number: ORN-5 Depth, feet: 48-50 ft. Sample No./ID: NA

Cohesion (C T ), ksf: 0.68 Friction Angle(  T ), deg: 10.8 Cohesion (C d ), ksf: 0.58 Friction Angle(  d ), deg: 23.4

Remarks:
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Specimen 2 - Total Stress Circle
Specimen 2 - Effective Stress Circle
Specimen 3 - Total Stress Circle
Specimen 3 - Effective Stress Circle
Total Stress Envelope
Effective Stress Envelope
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Consolidated Undrained Triaxial Test with Pore Pressure Measurements (ASTM D 4767)

Project Name: Freeport Levee Classification: Brown fat clay (CH)

Project Number: 291-100 Boring Number: ORN-5 Depth, feet: 48-50 ft. Sample No./ID: NA

Cohesion (n (C d ), ksf: 0.57 Friction Angle(  d ), deg: 23.4

Remarks:
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Consolidated Undrained Triaxial Test with Pore Pressure Measurements (ASTM D 4767)

Project Name: Freeport Levee Classification: Brown fat clay (CH)

Project Number: 291-100 Boring Number: ORN-5 Depth, feet: 48-50 ft. Sample No./ID: N/A

Remarks:
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Consolidated Undrained Triaxial Test with Pore Pressure Measurements (ASTM D 4767)

Project Name: Freeport Levee Classification: Brown fat clay (CH)

Project Number: 291-100 Boring Number: ORN-5 Depth, feet: 58-60 ft. Sample No./ID: N/A

Specimen/Stage: Specimen 1 Effective Confining Pressure, psi: 19.4 Failure Type: Single Shear
Remarks:

Before Shearing

After Shearing
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Consolidated Undrained Triaxial Test with Pore Pressure Measurements (ASTM D 4767)

Project Name: Freeport Levee Classification: Brown fat clay (CH)

Project Number: 291-100 Boring Number: ORN-5 Depth, feet: 58-60 ft. Sample No./ID: N/A

Specimen/Stage: Specimen 1 Effective Confining Pressure, psi: 19.4
Remarks:

Clock Elaspsed Burrette Volume

Date Time Time, min. Readings cm3

3/1/2011 9:55:00 AM 0.0 24.5 0.0
3/1/2011 9:55:06 AM 0.1 23.4 1.1
3/1/2011 9:55:12 AM 0.2 23.0 1.5
3/1/2011 9:55:30 AM 0.5 22.6 1.9
3/1/2011 9:56:00 AM 1.0 22.3 2.2
3/1/2011 9:57:00 AM 2.0 21.7 2.8
3/1/2011 9:59:00 AM 4.0 21.0 3.5
3/1/2011 10:03:00 AM 8.0 19.8 4.7
3/1/2011 10:10:00 AM 15.0 18.4 6.1
3/1/2011 10:25:00 AM 30.0 16.2 8.3
3/1/2011 10:55:00 AM 60.0 11.4 13.1
3/1/2011 11:55:00 AM 120.0 8.7 15.8
3/1/2011 1:55:00 PM 240.0 7.4 17.1
3/1/2011 3:08:00 PM 313.0 6.9 17.6
3/2/2011 8:00:00 AM 1325.0 - 21.6
3/2/2011 10:45:00 AM 1490.0 - 21.9
3/2/2011 2:25:00 PM 1710.0 - 22.2
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Consolidated Undrained Triaxial Test with Pore Pressure Measurements (ASTM D 4767)

Project Name: Freeport Levee Classification: Brown fat clay (CH)

Project Number: 291-100 Boring Number: ORN-5 Depth, feet: 48-50 ft. Sample No./ID:

Specimen/Stage: Specimen 2 Effective Confining Pressure, psi: 40.3 Failure Type: Single Shear

Remarks:

Before Shear

After Shear
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Consolidated Undrained Triaxial Test with Pore Pressure Measurements (ASTM D 4767)

Project Name: Freeport Levee Classification: Brown fat clay (CH)

Project Number: 291-100 Boring Number: ORN-5 Depth, feet: 48-50 ft. Sample No./ID:

Specimen/Stage: Specimen 2 Effective Confining Pressure, psi: 40.3
Remarks:

Clock Elaspsed Burrette Volume

Date Time Time, min. Readings Cm3

1/18/2011 10:55:00 AM 0.0 24.5 0.0
1/18/2011 10:55:06 AM 0.1 23.6 0.9
1/18/2011 10:55:12 AM 0.2 23.1 1.4
1/18/2011 10:55:30 AM 0.5 22.4 2.1
1/18/2011 10:56:00 AM 1.0 22.0 2.5
1/18/2011 10:57:00 AM 2.0 21.1 3.4
1/18/2011 10:59:00 AM 4.0 15.2 9.3
1/18/2011 11:03:00 AM 8.0 10.5 14.0
1/18/2011 11:10:00 AM 15.0 6.6 17.9
1/18/2011 11:40:00 AM 45.0 0.0 24.5
1/18/2011 2:25:00 PM 210.0 - 37.5
1/19/2011 10:35:00 AM 1420.0 - 44.9
1/20/2011 10:00:00 AM 2825.0 - 48.5
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Consolidated Undrained Triaxial Test with Pore Pressure Measurements (ASTM D 4767)

Project Name: Freeport Levee Classification: Brown fat clay (CH)

Project Number: 291-100 Boring Number: ORN-5 Depth, feet: 48-50 ft. Sample No./ID: N/A

Specimen/Stage: Specimen 3 Effective Confining Pressure, psi: 59.7 Failure Type: Bulge

Remarks:

Before Shear

After Shear
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Consolidated Undrained Triaxial Test with Pore Pressure Measurements (ASTM D 4767)

Project Name: Freeport Levee Classification: Brown fat clay (CH)

Project Number: 291-100 Boring Number: ORN-5 Depth, feet: 48-50 ft. Sample No./ID: N/A

Specimen/Stage: Specimen 3 Effective Confining Pressure, psi: 59.7
Remarks:

Clock Elaspsed Burrette Volume

Date Time Time, min. Readings cm3

1/18/2011 10:55:00 AM 0.0 24.5 0.0
1/18/2011 10:55:06 AM 0.1 23.4 1.1
1/18/2011 10:55:12 AM 0.2 22.6 1.9
1/18/2011 10:55:30 AM 0.5 21.4 3.1
1/18/2011 10:56:00 AM 1.0 20.6 3.9
1/18/2011 10:57:00 AM 2.0 19.2 5.3
1/18/2011 10:59:00 AM 4.0 14.8 9.7
1/18/2011 11:03:00 AM 8.0 8.2 16.3
1/18/2011 11:10:00 AM 15.0 0.0 24.5
1/18/2011 11:40:00 AM 45.0 - 36.7
1/18/2011 2:25:00 PM 210.0 - 43.7
1/19/2011 10:35:00 AM 1420.0 - 47.8
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Consolidated Undrained Triaxial Test with Pore Pressure Measurements (ASTM D 4767)

Project Name: Freeport Levee Classification: Brown Sandy Lean Clay (CL) with gravel

Project Number: 291-100 Boring Number: ORN-9 Depth, feet: 4-8 ft. Sample No./ID: NA

Liquid Limit: 44 Plastic Limit: 17 Plasticity Index: 27 Percent Passing No. 200: 74.0%

1 2 3 1 2 3 1 2 3
Diameter (D),in.: 2.806 2.804 2.798 2.806 2.768 2.801

Height (H), in.: 5.770 5.704 5.684 5.751 5.633 5.532 Method Wet Mounting Method

Cross-Sectional Area, in2
6.184 6.175 6.149 6.184 6.018 6.161 Cell  Pressure, lbs/in2

60.5 73.3 60.7

Vol. (Vo, Vf ), cm3: 584.7 577.2 572.7 582.7 555.4 558.6 Back Pressure, lbs/in2
54.3 60.7 33.9

Moisture, {Wo, Wf} %: 25.8% 25.0% 26.7% 27.0% 24.8% 25.6% B-Parameter 0.97 0.98 0.95

Wet Soil Wt. {Mo, Mf}, ,gm: 1144.21 1122.89 1128.96 1155.32 1121.14 1119.73 Consolidation Pressure, lbs/in2
6.2 12.6 26.7

Wet Unit Weight, pcf: 122.1 121.39 123.0 123.7 125.95 125.1 Volume Change After (V), cm3
8.4 24.5 39.6

Dry Unit Weight, pcf: 97.1 97.1 97.1 97.4 100.9 99.6 Time for Consolidation, min. 1455 1455 1455

Specific Gravity (Assumed): 2.7 2.7 2.7 2.7 2.7 2.7 Failure Type: 1 Bulge

Void Ratio, eo, ef: 0.74 0.73 0.73 0.73 0.67 0.69 2 Single Shear

Degree of Saturation, So, Sf: 0.95 0.92 0.98 1.00 1.00 1.00 3 Bulge-Fractures

1 2 3

Total Shearing Time, min 1170 1170 1050
Strain Rate, %/hr 0.50 0.50 0.49
Axial Strain at Failure, % 9.74 9.72 8.60

Deviator Stress, lbs/in2 () 9.76 18.98 23.94

Excess Pore Pressure, lbs/in2 (u) 3.33 6.03 13.70
A-Parameter,  u/) 0.34 0.32 0.57

Total Major Pincipal Stress, lbs/in2 () 15.81 31.53 50.59

Total Minor Pincipal Stress, lbs/in2 6.05 12.55 26.65

Effectivel Major Pincipal Stress, lbs/in2 (u) 12.48 25.50 36.88
Effectivel Minor Pincipal Stress, lbs/in2u 2.72 6.52 12.95

Remarks:

Specimen/Stage Data

Specimen/Stage No.

After Consolidation or ShearBefore Test

Shear Data
Specimen/Stage

Saturation/ConsolidationDescription

Specimen/Stage No.
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Consolidated Undrained Triaxial Test with Pore Pressure Measurements (ASTM D 4767)

Project Name: Freeport Levee Classification: Brown Sandy Lean Clay (CL) with gravel

Project Number: 291-100 Boring Number: ORN-9 Depth, feet: 4-8 ft. Sample No./ID: NA

Cohesion (C T ), ksf: 0.31 Friction Angle(  T ), deg: 14.8 Cohesion (C d ), ksf: 0.28 Friction Angle(  d ), deg: 24.2

Remarks:
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Consolidated Undrained Triaxial Test with Pore Pressure Measurements (ASTM D 4767)

Project Name: Freeport Levee Classification: Brown Sandy Lean Clay (CL) with gravel

Project Number: 291-100 Boring Number: ORN-9 Depth, feet: 4-8 ft. Sample No./ID: NA

Cohesion (n (C d ), ksf: 0.28 Friction Angle(  d ), deg: 24.2

Remarks:
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Consolidated Undrained Triaxial Test with Pore Pressure Measurements (ASTM D 4767)

Project Name: Freeport Levee Classification: Brown Sandy Lean Clay (CL) with gravel

Project Number: 291-100 Boring Number: ORN-9 Depth, feet: 4-8 ft. Sample No./ID: N/A

Remarks:
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Consolidated Undrained Triaxial Test with Pore Pressure Measurements (ASTM D 4767)

Project Name: Freeport Levee Classification: Brown Sandy Lean Clay (CL) with gravel

Project Number: 291-100 Boring Number: ORN-9 Depth, feet: 4-6 ft. Sample No./ID: N/A

Specimen/Stage: Specimen 1 Effective Confining Pressure, psi: 6.2 Failure Type: Bulge
Remarks:

Before Shearing

After Shearing
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Consolidated Undrained Triaxial Test with Pore Pressure Measurements (ASTM D 4767)

Project Name: Freeport Levee Classification: Brown Sandy Lean Clay (CL) with gravel

Project Number: 291-100 Boring Number: ORN-9 Depth, feet: 4-6 ft. Sample No./ID: N/A

Specimen/Stage: Specimen 1 Effective Confining Pressure, psi: 6.2
Remarks:

Clock Elaspsed Burrette Volume

Date Time Time, min. Readings cm3

1/30/2011 9:00:00 AM 0.0 24.5 0.0
1/30/2011 9:00:06 AM 0.1 23.5 1.0
1/30/2011 9:00:12 AM 0.2 23.1 1.4
1/30/2011 9:00:30 AM 0.5 22.8 1.7
1/30/2011 9:01:00 AM 1.0 22.4 2.1
1/30/2011 9:02:00 AM 2.0 22.0 2.5
1/30/2011 9:04:00 AM 4.0 21.8 2.7
1/30/2011 9:08:00 AM 8.0 21.4 3.1
1/30/2011 9:15:00 AM 15.0 21.0 3.5
1/30/2011 9:30:00 AM 30.0 20.5 4.0
1/30/2011 10:00:00 AM 60.0 19.5 5.0
1/31/2011 7:45:00 AM 1365.0 16.2 8.3
1/31/2011 9:15:00 AM 1455.0 16.1 8.4
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Consolidated Undrained Triaxial Test with Pore Pressure Measurements (ASTM D 4767)

Project Name: Freeport Levee Classification: Brown Sandy Lean Clay (CL) with gravel

Project Number: 291-100 Boring Number: ORN-9 Depth, feet: 6-8 ft. Sample No./ID: N/A

Specimen/Stage: Specimen 2 Effective Confining Pressure, psi: 12.6 Failure Type: Single Shear

Remarks:

Before Shear

After Shear
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Consolidated Undrained Triaxial Test with Pore Pressure Measurements (ASTM D 4767)

Project Name: Freeport Levee Classification: Brown Sandy Lean Clay (CL) with gravel

Project Number: 291-100 Boring Number: ORN-9 Depth, feet: 6-8 ft. Sample No./ID: N/A

Specimen/Stage: Specimen 2 Effective Confining Pressure, psi: 12.6
Remarks:

Clock Elaspsed Burrette Volume

Date Time Time, min. Readings Cm3

1/30/2011 9:00:00 AM 0.0 24.5 0.0
1/30/2011 9:00:06 AM 0.1 20.8 3.7
1/30/2011 9:00:12 AM 0.2 19.9 4.6
1/30/2011 9:00:30 AM 0.5 19.0 5.5
1/30/2011 9:01:00 AM 1.0 17.7 6.8
1/30/2011 9:02:00 AM 2.0 16.0 8.5
1/30/2011 9:04:00 AM 4.0 14.6 9.9
1/30/2011 9:08:00 AM 8.0 12.0 12.5
1/30/2011 9:15:00 AM 15.0 9.5 15.0
1/30/2011 9:30:00 AM 30.0 7.5 17.0
1/30/2011 10:00:00 AM 60.0 - 21.0
1/31/2011 7:45:00 AM 1365.0 - 24.4
1/31/2011 9:15:00 AM 1455.0 - 24.5
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Consolidated Undrained Triaxial Test with Pore Pressure Measurements (ASTM D 4767)

Project Name: Freeport Levee Classification: Brown Sandy Lean Clay (CL) with gravel

Project Number: 291-100 Boring Number: ORN-9 Depth, feet: 6-8 ft. Sample No./ID: N/A

Specimen/Stage: Specimen 3 Effective Confining Pressure, psi: 26.7 Failure Type: Bulge-Fractures

Remarks:

Before Shear

After Shear
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Consolidated Undrained Triaxial Test with Pore Pressure Measurements (ASTM D 4767)

Project Name: Freeport Levee Classification: Brown Sandy Lean Clay (CL) with gravel

Project Number: 291-100 Boring Number: ORN-9 Depth, feet: 6-8 ft. Sample No./ID: N/A

Specimen/Stage: Specimen 3 Effective Confining Pressure, psi: 26.7
Remarks:

Clock Elaspsed Burrette Volume

Date Time Time, min. Readings cm3

1/30/2011 9:00:00 AM 0.0 24.5 0.0
1/30/2011 9:00:06 AM 0.1 20.5 4.0
1/30/2011 9:00:12 AM 0.2 19.6 4.9
1/30/2011 9:00:30 AM 0.5 18.7 5.8
1/30/2011 9:01:00 AM 1.0 17.4 7.1
1/30/2011 9:02:00 AM 2.0 14.3 10.2
1/30/2011 9:04:00 AM 4.0 10.9 13.6
1/30/2011 9:08:00 AM 8.0 5.3 19.2
1/30/2011 9:15:00 AM 15.0 2.5 22.0
1/30/2011 9:30:00 AM 30.0 1.2 23.3
1/30/2011 10:00:00 AM 60.0 - 31.9
1/31/2011 7:45:00 AM 1365.0 - 39.6
1/31/2011 9:15:00 AM 1455.0 - 39.6
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