






















































Maine Department of Transportation Project: Boring No.:
Soil/Rock Exploration Log

Location:
US CUSTOMARY UNITS WIN:

Driller: Elevation (ft.) Auger ID/OD:

Operator: Datum: Sampler:

Logged By: Rig Type: Hammer Wt./Fall:

Date Start/Finish: Drilling Method: Core Barrel:

Boring Location: Casing ID/OD: Water Level*:

Hammer Efficiency Factor: Hammer Type:
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index
V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. Boring No.:

Sample Information

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.
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Maine Department of Transportation Project: Boring No.:
Soil/Rock Exploration Log

Location:
US CUSTOMARY UNITS WIN:

Driller: Elevation (ft.) Auger ID/OD:

Operator: Datum: Sampler:

Logged By: Rig Type: Hammer Wt./Fall:

Date Start/Finish: Drilling Method: Core Barrel:

Boring Location: Casing ID/OD: Water Level*:

Hammer Efficiency Factor: Hammer Type:
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index
V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. Boring No.:

Sample Information

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.
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Maine Department of Transportation Project: Boring No.:
Soil/Rock Exploration Log

Location:
US CUSTOMARY UNITS WIN:

Driller: Elevation (ft.) Auger ID/OD:

Operator: Datum: Sampler:

Logged By: Rig Type: Hammer Wt./Fall:

Date Start/Finish: Drilling Method: Core Barrel:

Boring Location: Casing ID/OD: Water Level*:

Hammer Efficiency Factor: Hammer Type:
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index
V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. Boring No.:

Sample Information

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.
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Bottom of Exploration at 77.8 feet below ground surface.

Maine Department of Transportation Project: Boring No.:
Soil/Rock Exploration Log

Location:
US CUSTOMARY UNITS WIN:

Driller: Elevation (ft.) Auger ID/OD:

Operator: Datum: Sampler:

Logged By: Rig Type: Hammer Wt./Fall:

Date Start/Finish: Drilling Method: Core Barrel:

Boring Location: Casing ID/OD: Water Level*:

Hammer Efficiency Factor: Hammer Type:
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index
V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. Boring No.:

Sample Information

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.
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Maine Department of Transportation Project: Boring No.:
Soil/Rock Exploration Log

Location:
US CUSTOMARY UNITS WIN:

Driller: Elevation (ft.) Auger ID/OD:

Operator: Datum: Sampler:

Logged By: Rig Type: Hammer Wt./Fall:

Date Start/Finish: Drilling Method: Core Barrel:

Boring Location: Casing ID/OD: Water Level*:

Hammer Efficiency Factor: Hammer Type:
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index
V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. Boring No.:

Sample Information

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.
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Maine Department of Transportation Project: Boring No.:
Soil/Rock Exploration Log

Location:
US CUSTOMARY UNITS WIN:

Driller: Elevation (ft.) Auger ID/OD:

Operator: Datum: Sampler:

Logged By: Rig Type: Hammer Wt./Fall:

Date Start/Finish: Drilling Method: Core Barrel:

Boring Location: Casing ID/OD: Water Level*:

Hammer Efficiency Factor: Hammer Type:
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index
V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. Boring No.:

Sample Information

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.
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Bottom of Exploration at 60.0 feet below ground surface.

Maine Department of Transportation Project: Boring No.:
Soil/Rock Exploration Log

Location:
US CUSTOMARY UNITS WIN:

Driller: Elevation (ft.) Auger ID/OD:

Operator: Datum: Sampler:

Logged By: Rig Type: Hammer Wt./Fall:

Date Start/Finish: Drilling Method: Core Barrel:

Boring Location: Casing ID/OD: Water Level*:

Hammer Efficiency Factor: Hammer Type:
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index
V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. Boring No.:

Sample Information

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.
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Maine Department of Transportation Project: Boring No.:
Soil/Rock Exploration Log

Location:
US CUSTOMARY UNITS WIN:

Driller: Elevation (ft.) Auger ID/OD:

Operator: Datum: Sampler:

Logged By: Rig Type: Hammer Wt./Fall:

Date Start/Finish: Drilling Method: Core Barrel:

Boring Location: Casing ID/OD: Water Level*:

Hammer Efficiency Factor: Hammer Type:
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index
V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. Boring No.:

Sample Information

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.
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Maine Department of Transportation Project: Boring No.:
Soil/Rock Exploration Log

Location:
US CUSTOMARY UNITS WIN:

Driller: Elevation (ft.) Auger ID/OD:

Operator: Datum: Sampler:

Logged By: Rig Type: Hammer Wt./Fall:

Date Start/Finish: Drilling Method: Core Barrel:

Boring Location: Casing ID/OD: Water Level*:

Hammer Efficiency Factor: Hammer Type:
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index
V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. Boring No.:

Sample Information

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.
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Bottom of Exploration at 65.1 feet below ground surface.

Maine Department of Transportation Project: Boring No.:
Soil/Rock Exploration Log

Location:
US CUSTOMARY UNITS WIN:

Driller: Elevation (ft.) Auger ID/OD:

Operator: Datum: Sampler:

Logged By: Rig Type: Hammer Wt./Fall:

Date Start/Finish: Drilling Method: Core Barrel:

Boring Location: Casing ID/OD: Water Level*:

Hammer Efficiency Factor: Hammer Type:
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index
V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. Boring No.:

Sample Information

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.
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Maine Department of Transportation Project: Boring No.:
Soil/Rock Exploration Log

Location:
US CUSTOMARY UNITS WIN:

Driller: Elevation (ft.) Auger ID/OD:

Operator: Datum: Sampler:

Logged By: Rig Type: Hammer Wt./Fall:

Date Start/Finish: Drilling Method: Core Barrel:

Boring Location: Casing ID/OD: Water Level*:

Hammer Efficiency Factor: Hammer Type:
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index
V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. Boring No.:

Sample Information

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.
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Maine Department of Transportation Project: Boring No.:
Soil/Rock Exploration Log

Location:
US CUSTOMARY UNITS WIN:

Driller: Elevation (ft.) Auger ID/OD:

Operator: Datum: Sampler:

Logged By: Rig Type: Hammer Wt./Fall:

Date Start/Finish: Drilling Method: Core Barrel:

Boring Location: Casing ID/OD: Water Level*:

Hammer Efficiency Factor: Hammer Type:
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index
V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. Boring No.:

Sample Information

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.
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Maine Department of Transportation Project: Boring No.:
Soil/Rock Exploration Log

Location:
US CUSTOMARY UNITS WIN:

Driller: Elevation (ft.) Auger ID/OD:

Operator: Datum: Sampler:

Logged By: Rig Type: Hammer Wt./Fall:

Date Start/Finish: Drilling Method: Core Barrel:

Boring Location: Casing ID/OD: Water Level*:

Hammer Efficiency Factor: Hammer Type:
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index
V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. Boring No.:

Sample Information

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.
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Bottom of Exploration at 78.3 feet below ground surface.

Maine Department of Transportation Project: Boring No.:
Soil/Rock Exploration Log

Location:
US CUSTOMARY UNITS WIN:

Driller: Elevation (ft.) Auger ID/OD:

Operator: Datum: Sampler:

Logged By: Rig Type: Hammer Wt./Fall:

Date Start/Finish: Drilling Method: Core Barrel:

Boring Location: Casing ID/OD: Water Level*:

Hammer Efficiency Factor: Hammer Type:
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index
V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. Boring No.:

Sample Information

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.
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Maine Department of Transportation Project: Boring No.:
Soil/Rock Exploration Log

Location:
US CUSTOMARY UNITS WIN:

Driller: Elevation (ft.) Auger ID/OD:

Operator: Datum: Sampler:

Logged By: Rig Type: Hammer Wt./Fall:

Date Start/Finish: Drilling Method: Core Barrel:

Boring Location: Casing ID/OD: Water Level*:

Hammer Efficiency Factor: Hammer Type:
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index
V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. Boring No.:

Sample Information

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.
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Maine Department of Transportation Project: Boring No.:
Soil/Rock Exploration Log

Location:
US CUSTOMARY UNITS WIN:

Driller: Elevation (ft.) Auger ID/OD:

Operator: Datum: Sampler:

Logged By: Rig Type: Hammer Wt./Fall:

Date Start/Finish: Drilling Method: Core Barrel:

Boring Location: Casing ID/OD: Water Level*:

Hammer Efficiency Factor: Hammer Type:
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index
V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. Boring No.:

Sample Information

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.
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Maine Department of Transportation Project: Boring No.:
Soil/Rock Exploration Log

Location:
US CUSTOMARY UNITS WIN:

Driller: Elevation (ft.) Auger ID/OD:

Operator: Datum: Sampler:

Logged By: Rig Type: Hammer Wt./Fall:

Date Start/Finish: Drilling Method: Core Barrel:

Boring Location: Casing ID/OD: Water Level*:

Hammer Efficiency Factor: Hammer Type:
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index
V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. Boring No.:

Sample Information

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.

Page 3 of 4



Bottom of Exploration at 74.8 feet below ground surface.

Maine Department of Transportation Project: Boring No.:
Soil/Rock Exploration Log

Location:
US CUSTOMARY UNITS WIN:

Driller: Elevation (ft.) Auger ID/OD:

Operator: Datum: Sampler:

Logged By: Rig Type: Hammer Wt./Fall:

Date Start/Finish: Drilling Method: Core Barrel:

Boring Location: Casing ID/OD: Water Level*:

Hammer Efficiency Factor: Hammer Type:
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index
V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. Boring No.:

Sample Information

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.
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MaineDOT
Moosehorn Bridge #3332 Carries Station Road Over Moosehorn Brook

Charlotte, ME
Rock Core Photographs

Boring No. Run Depth (ft) Penetration (in) Recovery (in) RQD (in) RQD (%) Rock Type Box Row

BB CHAR 101 R1 68.0 72.8 58 17 4 6 GRANITE 1
BB CHAR 101 R2 72.8 77.8 60 54 41 68 GRANITE 1+2

Notes: 1. �Box row� indicates the section of the box where the core run is contained: 1 = top, 4 = bottom.
2. Top of each core run is on the left and increases with depth to the right.
3. Transition between core runs is marked by wooden blocks.



MaineDOT
Moosehorn Bridge #3332 Carries Station Road Over Moosehorn Brook

Charlotte, ME
Rock Core Photographs

Boring No. Run Depth (ft) Penetration (in) Recovery (in) RQD (in) RQD (%) Rock Type Box Row

BB CHAR 201A R1 64.8 69.8 60 42 4 7 GRANITE 1
BB CHAR 201A R2 69.8 73.3 42 34 10 24 GRANITE 2
BB CHAR 201A R3 73.3 78.3 60 60 33 55 GRANITE 3

Notes: 1. �Box row� indicates the section of the box where the core run is contained: 1 = top, 4 = bottom.
2. Top of each core run is on the left and increases with depth to the right.



MaineDOT
Moosehorn Bridge #3332 Carries Station Road Over Moosehorn Brook

Charlotte, ME
Rock Core Photographs

Boring No. Run Depth (ft) Penetration (in) Recovery (in) RQD (in) RQD (%) Rock Type Box Row

BB CHAR 202 R1 58.3 63.3 60 20 0 0 GRANITE 1
BB CHAR 202 R2 63.3 68.0 56.4 28 0 0 GRANITE 2
BB CHAR 202 R3 68.0 74.8 81.6 62 31 38 GRANITE 3

Notes: 1. �Box row� indicates the section of the box where the core run is contained: 1 = top, 4 = bottom.
2. Top of each core run is on the left and increases with depth to the right.





Station Offset Depth Reference G.S.D.C. W.C. L.L. P.I.

(Feet) (Feet) (Feet) Number Sheet % Unified AASHTO Frost

4+57.4 6.0 Lt. 20.0-22.0 380946 1 21.7 SM A-4 III
5+31.9 9.5 Rt. 5.0-7.0 380947 1 7.3 SW-SM A-1-a 0
5+31.9 9.5 Rt. 10.0-12.0 380948 --- 112.9
5+31.9 9.5 Rt. 15.0-17.0 380949 1 23.5 -N P- CL A-4 IV
4+71.3 7.3 Rt. 14.0-16.0 414662 2 10.7 S A-1-a 0
4+71.3 7.3 Rt. 25.0-27.0 414665 3 15.9 SM A-4 III
4+71.3 7.3 Rt. 40.0-42.0 414666 4 4.2 GM A-1-a 0
5+17.9 5.3 Lt. 3.0-5.0 414663 5 4.0 SW-SM A-1-a 0
5+17.9 5.3 Lt. 17.0-19.0 414668 --- 25 31 13 CL A-4 III
5+17.9 5.3 Lt. 21.0-23.0 414664 6 24.9 ML A-4 IV
5+17.9 5.3 Lt. 45.0-47.0 414667 7 11.7 CL A-4 IV

Classification of these soil samples is in accordance with AASHTO Classification System M-145-40. This classification

is followed by the "Frost Susceptibility Rating" from zero (non-frost susceptible) to Class IV (highly frost susceptible).

The "Frost Susceptibility Rating" is based upon the MaineDOT and Corps of Engineers Classification Systems.

GSDC = Grain Size Distribution Curve as determined by AASHTO T 88-93 (1996) and/or ASTM D 422-63 (Reapproved 1998)

WC = water content as determined by AASHTO T 265-93 and/or ASTM D 2216-98

LL = Liquid limit as determined by AASHTO T 89-96 and/or ASTM D 4318-98

PI = Plasticity Index as determined by AASHTO 90-96 and/or ASTM D4318-98

State of Maine - Department of Transportation

Laboratory Testing Summary Sheet

Town(s): Charlotte
Boring & Sample

BB-CHAR-202, 3D

 Identification Number 

BB-CHAR-201, 3D

Work Number: 21686.10

BB-CHAR-202, 2D

BB-CHAR-102, 2D
BB-CHAR-101, 10D

Classification

BB-CHAR-202, 4D
BB-CHAR-101, 4D

Loss on Ignition, (T 267) 18.4%

BB-CHAR-101, 7D

BB-CHAR-102, 6DA
BB-CHAR-102, 8D

BB-CHAR-102, 14D

NP = Non Plastic

1 of 1



Boring/Sample No. Station Offset, ft Depth, ft Description WC, % LL PL PI
BB-CHAR-201/3D 4+57.4 6.0 LT 20.0-22.0 Silty SAND. 21.7
BB-CHAR-202/2D 5+31.9 9.5 RT 5.0-7.0 Gravelly SAND, trace silt. 7.3
BB-CHAR-202/4D 5+31.9 9.5 RT 15.0-17.0 SILT, some clay, little sand. 23.5 NP

  
 4/19/2024

  SHEET 1

WIN
021686.10

Town

Reported by/Date
WHITE, TERRY A

Charlotte
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SIEVE ANALYSIS
US Standard Sieve Numbers

HYDROMETER ANALYSIS
Grain Diameter, mm

GRAVEL SAND SILT CLAY

UNIFIED CLASSIFICATION
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0.001
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Maine Department of Transportation
Grain Size Distribution Curve



Client: Golder Associates
Project: Station Road Culvert Replacement
Location: Charlotte, ME Project No: GTX-306601
Boring ID: BB-CHAR-101
Sample ID: 4D
Depth : 14-16 ft

Sample Type: jar
Test Date: 06/26/17
Test Id: 414662

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, dark gray sand with gravel 
Sample Comment: ---

Particle Size Analysis - ASTM D422

0
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40
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60

70

80

90

100

0.0010.010.11101001000

Grain Size (mm)

% Cobble

---

% Gravel

47.6

% Sand

50.7

% Silt & Clay Size

1.7
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1 in 

0.75 in 

0.5 in 

0.375 in 

#4

#10

#20

#40

#60

#100

#200

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

87

79

75

52

34

20

10

6

3

1.7

Coefficients
D   =16.9377 mm85

D   =5.9824 mm60

D   =4.2337 mm50

D   =1.5593 mm30

D   =0.5961 mm15

D   =0.4095 mm10

C   =14.609u C   =0.992c

Classification
ASTM Poorly graded sand with gravel (SP)

AASHTO Stone Fragments, Gravel and Sand 
(A-1-a (1))

Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD



Client: Golder Associates
Project: Station Road Culvert Replacement
Location: Charlotte, ME Project No: GTX-306601
Boring ID: BB-CHAR-101
Sample ID: 7D
Depth : 25-27 ft

Sample Type: jar
Test Date: 06/26/17
Test Id: 414665

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, olive silty sand with gravel 
Sample Comment: ---

Particle Size Analysis - ASTM D422
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0.0010.010.11101001000

Grain Size (mm)

% Cobble

---

% Gravel

17.6

% Sand

41.0

% Silt & Clay Size

41.4
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1.5 in 

1 in 

0.75 in 

0.5 in 

0.375 in 

#4

#10

#20

#40

#60

#100

#200

37.50

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

89

89

88

86

82

78

73

69

66

62

41

Coefficients
D   =7.5402 mm85

D   =0.1384 mm60

D   =0.0995 mm50

D   =N/A30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

Classification
ASTM N/A

AASHTO Silty Soils (A-4 (0))

Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD



Client: Golder Associates
Project: Station Road Culvert Replacement
Location: Charlotte, ME Project No: GTX-306601
Boring ID: BB-CHAR-101
Sample ID: 10D
Depth : 40-42 ft

Sample Type: jar
Test Date: 06/27/17
Test Id: 414666

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, olive clayey gravel with sand
Sample Comment: ---

Particle Size Analysis - ASTM D422

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.11101001000

Grain Size (mm)

% Cobble

---

% Gravel

68.8

% Sand

16.7

% Silt & Clay Size

14.5
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

3 in 

2 in 

1.5 in 

1 in 

0.75 in 

0.5 in 

0.375 in 

#4

#10

#20

#40

#60

#100

#200

---

---

---

---

---

---

---

---

---

75.00

50.00

37.50

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

Particle Size (mm)

0.0315

0.0204

0.0123

0.0088

0.0063

0.0045

0.0032

0.0014

100

68

68

57

46

39

37

31

28

24

21

19

17

14

Percent Finer

12

10

9

8

7

6

5

3

Spec. Percent Complies

Coefficients
D   =61.8853 mm85

D   =28.1010 mm60

D   =21.0464 mm50

D   =3.5615 mm30

D   =0.0874 mm15

D   =0.0179 mm10

C   =1569.888u C   =25.217c

Classification
ASTM N/A

AASHTO Stone Fragments, Gravel and Sand 
(A-1-a (0))

Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Specific Gravity : 2.65

Separation of Sample: #200 Sieve



Client: Golder Associates
Project: Station Road Culvert Replacement
Location: Charlotte, ME Project No: GTX-306601
Boring ID: BB-CHAR-102
Sample ID: 2D
Depth : 3-5 ft

Sample Type: jar
Test Date: 06/26/17
Test Id: 414663

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, grayish brown sand with silt and gravel
Sample Comment: ---

Particle Size Analysis - ASTM D422
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0.0010.010.11101001000

Grain Size (mm)

% Cobble

---

% Gravel

34.1

% Sand

60.1

% Silt & Clay Size

5.8
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.75 in 

0.5 in 

0.375 in 

#4

#10

#20

#40

#60

#100

#200

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

95

89

66

37

18

12

10

8

5.8

Coefficients
D   =8.3398 mm85

D   =3.9837 mm60

D   =2.9581 mm50

D   =1.4650 mm30

D   =0.5911 mm15

D   =0.2719 mm10

C   =14.651u C   =1.981c

Classification
ASTM N/A

AASHTO Stone Fragments, Gravel and Sand 
(A-1-a (1))

Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD



Client: Golder Associates
Project: Station Road Culvert Replacement
Location: Charlotte, ME Project No: GTX-306601
Boring ID: BB-CHAR-102
Sample ID: 8D
Depth : 21-23 ft

Sample Type: jar
Test Date: 06/26/17
Test Id: 414664

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, olive sandy silt
Sample Comment: ---

Particle Size Analysis - ASTM D422
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Grain Size (mm)

% Cobble

---

% Gravel

0.0

% Sand

40.3

% Silt & Clay Size

59.7
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

#4

#10

#20

#40

#60

#100

#200

4.75

2.00

0.85

0.42

0.25

0.15

0.075

100

100

100

100

98

86

60

Coefficients
D   =0.1447 mm85

D   =0.0756 mm60

D   =N/A50

D   =N/A30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

Classification
ASTM N/A

AASHTO Silty Soils (A-4 (0))

Sample/Test Description
Sand/Gravel Particle Shape : ---

Sand/Gravel Hardness : ---



Client: Golder Associates
Project: Station Road Culvert Replacement
Location: Charlotte, ME Project No: GTX-306601
Boring ID: BB-CHAR-102
Sample ID: 14D
Depth : 45-47 ft

Sample Type: jar
Test Date: 06/27/17
Test Id: 414667

Tested By: jbr
Checked By: emm

Test Comment: ---
Visual Description: Moist, olive sandy clay
Sample Comment: ----

Particle Size Analysis - ASTM D422
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0.0010.010.11101001000

Grain Size (mm)

% Cobble

---

% Gravel

11.7

% Sand

31.9

% Silt & Clay Size

56.4
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

0.75 in 

0.5 in 

0.375 in 

#4

#10

#20

#40

#60

#100

#200

---

---

---

---

---

---

---

---

---

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.075

Particle Size (mm)

0.0301

0.0191

0.0117

0.0084

0.0060

0.0044

0.0031

0.0014

100

96

93

88

83

76

71

66

62

56

Percent Finer

47

41

35

31

27

24

21

16

Spec. Percent Complies

Coefficients
D   =2.8100 mm85

D   =0.1156 mm60

D   =0.0415 mm50

D   =0.0078 mm30

D   =N/A15

D   =N/A10

C   =N/Au C   =N/Ac

Classification
ASTM N/A

AASHTO Silty Soils (A-4 (0))

Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Specific Gravity : 2.65

Separation of Sample: #200 Sieve



Client: Golder Associates
Project: Station Road Culvert Replacement
Location: Charlotte, ME Project No: GTX-306601
Boring ID: BB-CHAR-102
Sample ID: 6DA
Depth : 17-19 ft

Sample Type: jar
Test Date: 06/28/17
Test Id: 414668

Tested By: cam
Checked By: emm

Test Comment: ---
Visual Description: Moist, olive clay 
Sample Comment: ---

 Atterberg Limits - ASTM D4318

0

10

20

30

40

50

60

0 10 20 30 40 50 60 70 80 90 100

Liquid Limit

Plasticity Chart
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"A" Line

"U" Line

Symbol Sample ID Boring Depth Natural
Moisture

Content,%

Liquid
Limit

Plastic
Limit

Plasticity
Index

Liquidity
Index

Soil Classification

6DA B-CHAR-1017-19 ft 25 31 18 13 0.5

Sample Prepared using the WET method

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW





 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Liquidity Index and Sensitivity 
 
 

  



Charlotte 
Moosehorn Bridge #3332
21686.10

Liquidity Index Calculated By: NPP 6-13-24
Checked By: LK 3-10-25

 

 Liquidity Index

LI
WC PL

LL PL
Das, Principles of Engineering, 7th Edition,
Equation 4.16

BB-CHAR-102, 6D

WC 25.0

LL 31

PL 18

LI
WC PL

LL PL
0.54

1 of 1













































Charlotte
Moosehorn Bridge #3332
21686.10

Calculation of Earth Pressure Calculated by:
NPP 6-13-24
Checked by:

LK - 0-25

 Earth Pressure:

 Backfill engineering strength parameters

Soil Type 4 Properties from MaineDOT Bridge Design Guide (BDG)

Unit weight 1 125 pcf

Internal friction angle ' 32 deg

Cohesion c1 0 psf

Abutment Backfill Angles 

 = Angle of fill slope to the horizontal

Angles computed based on proposed roadway elevation change 25 feet behind the centerline of
the abutments

RiseABT1 0.3ft RiseABT2 0.3ft Run 25ft

ABT1 atan
RiseABT1

Run
0.69 deg Abutment No. 1

ABT2 atan
RiseABT2

Run
0.69 deg Abutment No. 2

 Integral Abutment - Passive Earth Pressure - Coulomb Theory

 = Angle of fill slope to the horizontal 0.69deg

1 Angle of internal friction ' 32 deg

 Angle of back face of wall to the horizontal 90 deg

Use Coulomb for cases where interface friction is considered; typically gravity shaped
structures, and integral abutments where the ratio of wall height to wall movement is .020 or
greater. Coulomb should also be used when the fill slope is greater than horizontal.

For formed concrete IAB abutment against clean sand, silty sand-gravel mixture use  = 17 - 22,
per LRFD Table 3.11.5.3-1

 = friction angle between fill and wall taken as specified in LRFD Table 3.11.5.3-1
(degrees)

' 17 deg

Das,
Principles of
Foundation
Engineering
7th Ed. p. 366
Eq. 7.71

Kp_coulomb
sin '( )

2

sin( )
2

sin '( ) 1
sin ' '( ) sin ' ABT1

sin '( ) sin ABT1

2

Kp_coulomb 5.82

1 of 3



Charlotte
Moosehorn Bridge #3332
21686.10

Calculation of Earth Pressure Calculated by:
NPP 6-13-24
Checked by:

LK - 0-25

 Integral Abutment and Wingwall - Passive Earth Pressure - Rankine Theory

Per the BDG, use Rankine only if the ratio of wall height to wall movement is 0.005 or less and the
fill slope is horizontal to the top of the wall. Bowles does not recommend use of Rankine method
for Kp when  > 0.

 = Angle of fill slope to the horizontal 0.69 deg

Das, Principles of
Foundation Engineering
7th Ed. p. 363 Eq. 7.67

Kp_rank cos( )
cos( ) cos( )

2
cos '( )

2

cos( ) cos( )
2

cos '( )
2

Kp_rank 3.25 Pp is oriented at an angle of  to the vertical plane

 Integral Abutment - Passive Pressure Coefficient per MassDOT LRFD Bridge Manual Part 1

Estimate Thermal Movement 

L TMaxDesign TMinDesign LRFD Eq. 3.12.2

where:
L = expansion length (in.)
 = coefficient of thermal expansion (in./in./°F)

Bridge Span (Approximate Expansion Length)

L 74ft L 888 in

2 of 3



Charlotte
Moosehorn Bridge #3332
21686.10

Calculation of Earth Pressure Calculated by:
NPP 6-13-24
Checked by:

LK - 0-25

Coefficient of thermal expansion (in./in./°F) per Vtrans Integral Abutment Design
Guidelines 4.5.1.1

steel 0.0000065

concrete 0.0000060

Bridge superstructure will consist of concrete beams, choose concrete 

Choose thermal movement range (°F) from LRFD Table 3.12.2.1-1

TMax 80

TMin 0

concrete L TMax TMin

0.43 in Total movement from thermal displacement

0.5 Thermal displacement at each abutment

0.21 in

Compute Relative Wall Displacement

Abutment height: h 11.2ft h 134.4 in

Relative wall displacement: x
h

x 0.0016

K 0.43 5.7 1 exp 190 x( )[ ][ ]

K 1.91 < Kp_rank of 3.25, therefore recommend K=3.25 for both Abutments
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Figure 10-4. Effect of wall movement on wall pressures (after Canadian Geotechnical  
Society, 1992).  

FHWA NHI-06-089 10 � Earth Retaining Structures  
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Charlotte
Moosehorn Bridge #3332
21686.10

Frost Penetration Analysis Calculated By:
NPP 6-13-24
Checked By:

LK 3-10-25

Method 1 - MaineDOT Design Freezing Index (DFI) Map and Depth of Frost Penetration Table, BDG
Section 5.2.1.

From Design Freezing Index Map: Charlotte, Maine
DFI = 1350 degree-days.  
Coarse-Grained Fill w=10% (BB-CHAR-101 4D, BB-CHAR-102 2D, BB-CHAR-202 2D)

Coarse-Grained Fill

For DFI = 1300, Coarse-Grained Soil, w=10%

DFI1 1300 d1 76.3in d=Depth of Frost Penetration

For DFI = 1400, Coarse-Grained Soil, w=10%

DFI2 1400 d2 79.2in

Interpolate for DFI = 1350, Coarse-Grained Soil, w=10%

DFI3 1350

dcoarse d1 DFI3 DFI1

d2 d1

DFI2 DFI1

dcoarse 77.8 in dcoarse 6.5 ft

Recommend any foundation bearing on soil be embedded 6.5 feet for frost protection.

1 of 1
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Moosehorn Bridge #3332
Charlotte
WIN 21686.10

Seismic Site Classification Calculated By: NPP 6-13-24 
Checked By: LK 3-10-25 

Depth N60 di di/N Depth N60 di di/N
1 33 3 0.09 1 14 3 0.21
3 13 5 0.38 3 5 2 0.40

10 7 4 0.57 5 5 2 0.40
12 6 2 0.33 7 6 8 1.33
14 9 2 0.22 15 6 2 0.33
16 12 3 0.25 17 6 2 0.33
19 12 2 0.17 19 7 2 0.29
21 10 4 0.40 21 11 2 0.18
25 12 1 0.08 23 8 2 0.25
30 16 6 0.38 25 5 5 1.00
35 75 4 0.05 30 18 5 0.28
40 100 9 0.09 35 29 5 0.17
45 100 5 0.05 40 38 5 0.13
50 100 5 0.05 45 42 5 0.12
55 100 2 0.02 50 100 5 0.05
59 100 8 0.08 55 100 5 0.05
65 100 1 0.01 60 100 40 0.40
66 100 34 0.34

SUM 100 3.57 SUM 100 5.93

di/di/N 28.00 di/di/N 16.86

Depth N60 di di/N Depth N60 di di/N
5 9 10 1.11 0 19 5 0.26

10 9 3 0.33 5 3 3 1.00
15 9 7 0.78 10 3 5 1.67
20 12 5 0.42 15 26 3 0.12
25 14 3 0.21 20 11 9 0.82
30 21 7 0.33 25 16 5 0.31
35 48 5 0.10 30 11 5 0.45
40 100 5 0.05 35 37 5 0.14
45 100 5 0.05 40 37 5 0.14
51 100 5 0.05 45 34 5 0.15
55 100 5 0.05 50 72 5 0.07
60 100 4 0.04 55 100 3 0.03
64 100 36 0.36 58 100 42 0.42

SUM 100 3.89 SUM 100 5.57

di/di/N 25.70 di/di/N 17.96

SUM Nav. 22.43

15 < Nav. < 50 bpf

Site Classification per LRFD Table C3.10.3.1-1 - Method B 
Conclusion:  Site Class D

BB-CHAR-101 BB-CHAR-102

BB-CHAR-201/201A BB-CHAR-202



Charlotte, Moosehorn Bridge #3332
WIN 21686.10
June 13, 2024

Abutment No. 1 and 2 Seismic Parameters

2007 AASHTO Bridge Design Guidelines
AASHTO Spectrum for 7% PE in 75 years
Latitude = 45.022028
Longitude = 067.243944
Site Class B
Data are based on a 0.05 deg grid spacing.
Period Sa
(sec) (g)
0.0 0.085 PGA Site Class B
0.2 0.164 Ss Site Class B
1.0 0.041 S1 Site Class B

Conterminous 48 States
2007 AASHTO Bridge Design Guidelines
Spectral Response Accelerations SDs and SD1
Latitude = 45.022028
Longitude = 067.243944
As = FpgaPGA, SDs = FaSs, and SD1 = FvS1
Site Class D Fpga = 1.60, Fa = 1.60, Fv = 2.40
Data are based on a 0.05 deg grid spacing.
Period Sa
(sec) (g)
0.0 0.136 As Site Class D
0.2 0.263 SDs Site Class D
1.0 0.099 SD1 Site Class D
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Settle3D Analysis Information

21686 Charlotte Moosehorn Bridge - Abutment No. 2 Approach

Project Settings

21686 Charlotte - Abutment No. 2 Approach Settlement d3.s3zDocument Name
21686 Charlotte Moosehorn Bridge - Abutment No. 2 ApproachProject Title
Time Dependent AnalysisAnalysis
N. PukayAuthor
MaineDOTCompany
4/8/2025, 9:07:01 AMDate Created
BoussinesqStress Computation Method

Time-dependent Consolidation Analysis
yearsTime Units
feet/yearPermeability Units

Use average properties to calculate layered stresses
 

Stage Settings

Time [years]NameStage #
0Stage 11

0.1Stage 22
0.25Stage 33

0.5Stage 44
1Stage 55
2Stage 66

75Stage 77
 

Results

Time taken to compute: 0 seconds

 
Stage: Stage 1 = 0 y

MaximumMinimumData Type
0.4246180Total Settlement [in]

00Consolidation Settlement [in]
0.4246180Immediate Settlement [in]

00Secondary Settlement [in]
0.20.0360269Loading Stress [ksf]

4.396920.2Effective Stress [ksf]
7.571670.2Total Stress [ksf]

0.003031730.000111053Total Strain
3.174750Pore Water Pressure [ksf]

0.1773350Excess Pore Water Pressure [ksf]
00Degree of Consolidation [%]

4.390480.20975Pre-consolidation Stress [ksf]
1.51Over-consolidation Ratio

1.493280Void Ratio
0.0816240Permeability [ft/y]

18.250Coefficient of Consolidation [ft^2/y]
00Hydroconsolidation Settlement [in]
00Average Degree of Consolidation [%]

0.8793840Undrained Shear Strength
 

Stage: Stage 2 = 0.1 y



MaximumMinimumData Type
0.7855810Total Settlement [in]
0.360963-0.000796364Consolidation Settlement [in]
0.4246180Immediate Settlement [in]

00Secondary Settlement [in]
0.20.0360269Loading Stress [ksf]

4.297780.2Effective Stress [ksf]
7.571670.2Total Stress [ksf]

0.02667560.000111053Total Strain
3.273890Pore Water Pressure [ksf]

0.1465830Excess Pore Water Pressure [ksf]
28.96290Degree of Consolidation [%]
4.390480.20975Pre-consolidation Stress [ksf]
1.508051Over-consolidation Ratio
1.493320Void Ratio

0.0816240Permeability [ft/y]
18.250Coefficient of Consolidation [ft^2/y]

00Hydroconsolidation Settlement [in]
00Average Degree of Consolidation [%]

0.8753820Undrained Shear Strength
 

Stage: Stage 3 = 0.25 y

MaximumMinimumData Type
0.9697930Total Settlement [in]
0.545175-0.000640192Consolidation Settlement [in]
0.4246180Immediate Settlement [in]

00Secondary Settlement [in]
0.20.0360269Loading Stress [ksf]

4.292950.2Effective Stress [ksf]
7.571670.2Total Stress [ksf]

0.02976910.000111053Total Strain
3.278720Pore Water Pressure [ksf]

0.1399990Excess Pore Water Pressure [ksf]
43.74380Degree of Consolidation [%]
4.390480.20975Pre-consolidation Stress [ksf]
1.513021Over-consolidation Ratio
1.488130Void Ratio

0.0816240Permeability [ft/y]
18.250Coefficient of Consolidation [ft^2/y]

00Hydroconsolidation Settlement [in]
00Average Degree of Consolidation [%]

0.8751850Undrained Shear Strength
 

Stage: Stage 4 = 0.5 y

MaximumMinimumData Type
1.161980Total Settlement [in]

0.737361-1.37031e-006Consolidation Settlement [in]
0.4246180Immediate Settlement [in]

00Secondary Settlement [in]
0.20.0360269Loading Stress [ksf]

4.305670.2Effective Stress [ksf]
7.571670.2Total Stress [ksf]

0.03119150.000111053Total Strain
3.2660Pore Water Pressure [ksf]

0.1272770Excess Pore Water Pressure [ksf]
59.16440Degree of Consolidation [%]
4.390480.20975Pre-consolidation Stress [ksf]
1.499061Over-consolidation Ratio
1.474510Void Ratio

0.0816240Permeability [ft/y]
18.250Coefficient of Consolidation [ft^2/y]

00Hydroconsolidation Settlement [in]
00Average Degree of Consolidation [%]

0.8757030Undrained Shear Strength
 

Stage: Stage 5 = 1 y



MaximumMinimumData Type
1.39240Total Settlement [in]

0.9677860Consolidation Settlement [in]
0.4246180Immediate Settlement [in]

00Secondary Settlement [in]
0.20.0360269Loading Stress [ksf]

4.354190.2Effective Stress [ksf]
7.571670.2Total Stress [ksf]

0.03245010.000111053Total Strain
3.217470Pore Water Pressure [ksf]

0.07875450Excess Pore Water Pressure [ksf]
77.65320Degree of Consolidation [%]
4.390480.20975Pre-consolidation Stress [ksf]
1.449341Over-consolidation Ratio
1.455110Void Ratio

0.0816240Permeability [ft/y]
18.250Coefficient of Consolidation [ft^2/y]

00Hydroconsolidation Settlement [in]
00Average Degree of Consolidation [%]

0.8776680Undrained Shear Strength
 

Stage: Stage 6 = 2 y

MaximumMinimumData Type
1.585580Total Settlement [in]
1.160960Consolidation Settlement [in]

0.4246180Immediate Settlement [in]
00Secondary Settlement [in]

0.20.0360269Loading Stress [ksf]
4.408120.2Effective Stress [ksf]
7.571670.2Total Stress [ksf]

0.03348090.000111053Total Strain
3.163540Pore Water Pressure [ksf]

0.02482420Excess Pore Water Pressure [ksf]
93.15330Degree of Consolidation [%]
4.401750.20975Pre-consolidation Stress [ksf]
1.398011Over-consolidation Ratio
1.438680Void Ratio

0.0816240Permeability [ft/y]
18.250Coefficient of Consolidation [ft^2/y]

00Hydroconsolidation Settlement [in]
00Average Degree of Consolidation [%]

0.8798320Undrained Shear Strength
 

Stage: Stage 7 = 75 y

MaximumMinimumData Type
1.670910Total Settlement [in]
1.246290Consolidation Settlement [in]

0.4246180Immediate Settlement [in]
00Secondary Settlement [in]

0.20.0360269Loading Stress [ksf]
4.432950.2Effective Stress [ksf]
7.571670.2Total Stress [ksf]

0.03394120.000111053Total Strain
3.138720Pore Water Pressure [ksf]

7.773e-021-5.76458e-021Excess Pore Water Pressure [ksf]
1000Degree of Consolidation [%]

4.426570.20975Pre-consolidation Stress [ksf]
1.375591Over-consolidation Ratio
1.431450Void Ratio

0.0816240Permeability [ft/y]
18.250Coefficient of Consolidation [ft^2/y]

00Hydroconsolidation Settlement [in]
00Average Degree of Consolidation [%]

0.880820Undrained Shear Strength
 

Loads

1. Rectangular Load



100 ftLength
20 ftWidth
0 degreesRotation angle
FlexibleLoad Type

2000 ft2Area of Load
0.2 ksfLoad
0 ftDepth
Stage 1 = 0 yInstallation Stage

 

Coordinates

Y [ft]X [ft]
-10-50
-1050
1050
10-50

 
 

Soil Layers

Ground Surface Drained: Yes
Drained at BottomDepth [ft]Thickness [ft]TypeLayer #

No09.61) Fill: Granular Borrow1
No9.63.72) Wetland Deposit: Soft SILT2
No13.333) Glaciomarine Deposit: Medium Stiff SILT3
No16.318.54) Glaciomarine Deposit: Med Silty SAND4
No34.815.55) Glacial Till: Dense, Sandy SILT5
No50.37.86) Glacial Till: Very Dense, Silty SAND6

 

Soil Properties

6) Glacial Till: Very 
Dense, Silty SAND

5) Glacial Till: 
Dense, Sandy 

SILT

4) Glaciomarine 
Deposit: Med Silty 

SAND

3) Glaciomarine 
Deposit: Medium Stiff 

SILT

2) Wetland 
Deposit: Soft 

SILT

1) Fill: 
Granular 
Borrow

Property

__________________Color

0.130.120.1050.0930.0510.125
Unit Weight 
[kips/ft3]

0.1450.1340.1280.1150.1090.1313
Saturated Unit 
Weight [kips/ft3]

EnabledEnabledEnabledEnabledEnabledEnabledImmediate 
Settlement

3252521557254450Es [ksf]
130010086202882161800Esur [ksf]

DisabledDisabledDisabledEnabledEnabledDisabledPrimary 
Consolidation

Non-LinearNon-LinearMaterial Type
0.131.3Cc
0.020.13Cr

0.9551.5e0
1111.511OCR

18.256.458Cv [ft2/y]
11B-bar

000000Undrained Su A 
[kips/ft2]

0.20.20.20.20.20.2Undrained Su S
0.80.80.80.80.80.8Undrained Su m

111111Piezo Line ID
 

Groundwater

Piezometric LinesGroundwater method

0.0624 kips/ft3Water Unit Weight
 



Piezometric Line Entities

Depth (ft)ID
7.8 ft1

 

Query Points

Number of Divisions(X,Y) LocationPoint #
Auto: 75-4.61853e-014, -8.88178e-0161
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Total Settlement vs. Depth

Reference Stage: None

Time Dependent Analysis

MaineDOTN. Pukay
21686 Charlotte - Abutment No. 2 Approach

Settlement d3 s3z
4/8/2025, 9:07:01 AM

21686 Charlotte Moosehorn Bridge - Abutment No. 2 Approach

SETTLE3D 3.015
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Time Dependent Analysis

MaineDOTN. Pukay
21686 Charlotte - Abutment No. 2 Approach

Settlement d3 s3z
4/8/2025, 9:07:01 AM

21686 Charlotte Moosehorn Bridge - Abutment No. 2 Approach

SETTLE3D 3.015



Charlotte
Moosehorn Bridge #3332
WIN 21686.10

Development of Embankment Soil 
Model for Settle 3D

Calculated By: NPP 4-9-25
Checked By: LK -2 -25

 Objective:
1) To estimate soil parameters for Settle 3D analysis at Abutment No. 2. approach

 Given:
1) Boring Logs BB-CHAR-101, -102, -201, -202 and lab test data. 

 Assumptions: 
1) Groundwater is at Q1.1 water elevation or El. 75.0
2) MaineDOT Bridge Design Guide (BDG) Soil Type 4 is used to construct the proposed raise
roadway grade (approximately 19 inches).
3) Unless otherwise noted, BB-CHAR-202 will be used to determine strata elevations and
consistencies for the Abutment No. 2 approach

 References: 
1) Hough, B. K. (1969). Basic soils engineering
2) Holtz, R. D., & Kovacs, W. D. (1981). An introduction to geotechnical engineering (1st ed.)
3) Das, B. M. (2014). Principles of geotechnical engineering (7th ed.)
4) Bowles, J. E. (2016). Foundations analysis and design (5th ed.)
5) Cox, C., & Mayne, P. W. Constitutive model input parameters for numerical analyses of
geotechnical problems: An in-situ testing case study
6) Andrews, D. W. (1986). The engineering aspects of the Presumpscot formation.
7) Edmunds TWP - Washington County Soils Report 54-21: Hobart Stream Bridge, Route
US I. Maine Department of Transportation, 1954.

 Calculations for approach embankment behind Abutment No. 2

Surcharge Load

Maximum depth of new fill = 19 inches

Hfill 19in 1.583 ft

fill 125pcf BDG Table 3-3, Soil Type 4, Granular Borrow

z_induced fill Hfill

z_induced 0.2 ksf

Existing Ground Elevation = El. 82.8 ft 

Soil Layer 1 (Elev. 82.8 - 73.2) Fill: Granular Borrow, with drainage system

N1 30 Assumed

Bowles Table 5-6, Equation for stress-strain modulus Es

for Sand (normally consolidated)
Es1

500 N1 15

50
ksf

Es1 450 ksf

Eur1 4 Es1 Mayne and Cox,  Eq. 5 Constitutive Model Input
Parameters, Es = E50

Eur1 1800 ksf

1 of 5



Charlotte
Moosehorn Bridge #3332
WIN 21686.10

Development of Embankment Soil 
Model for Settle 3D

Calculated By: NPP 4-9-25
Checked By: LK -2 -25

dry1 125pcf BDG Table 3-3, Soil Type 4, Granular Borrow

wsat1 5% Assumed

sat1 dry1 1 wsat1

sat1 131.3 pcf

Soil Layer 2 (Elev. 73.2 - 69.5) Wetland Deposit: Soft, SILT, little peat, little sand

N60_2 3

Bowles Table 5-6, Equation for stress-strain modulus
Es for SiltEs2

300 N60_2 6

50
ksf

Es2 54 ksf

Eur2 4 Es2 Mayne and Cox,  Eq. 5 Constitutive Model Input
Parameters, Es = E50

Eur2 216 ksf

dry2 51 pcf Das, Table 3.2: Dry Unit Weights, Soft Organic Clay
38-51 pcf

wsat2 112.9% BB-CHAR-202, 3D Natural Water Content

sat2 dry2 1 wsat2

sat2 109 pcf

Cc2 0.0115wsat2 100 Das, Table 11.6: Correlations for Compression Index,
Organic soils, peats, organic silt, and clay

Cc2 1.3

Cr2 0.13 Assume 10% of Cc

OCR2 1.0 Conservatively assume normally consolidated

e2 1.5 Assumed

Settle3D recommended values for organic silt - lower bound
Cv2 6.458

ft
2

yr
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Charlotte
Moosehorn Bridge #3332
WIN 21686.10

Development of Embankment Soil 
Model for Settle 3D

Calculated By: NPP 4-9-25
Checked By: LK -2 -25

Soil Layer 3 (69.5 - 66.5) Glaciomarine Deposits: SILT, some clay, little sand

N60_3 6 Note: Material was recovered as part of a split
sample (4D/A).  Spoon blow counts were 2-7-9-8
with a resulting N60 of 26.  Conservatively reduce
N60 to 6 (medium stiff) in consideration of
BB-CHAR-102 samples at a similar depth.

Bowles Table 5-6, Equation for stress-strain modulus
Es for SiltEs3

300 N60_3 6

50
ksf

Es3 72 ksf

Mayne and Cox,  Eq. 5 Constitutive Model Input
Parameters, Es = E50

Eur3 4 Es3

Eur3 288 ksf

dry3 93 pcf Das, Table 3.2: Dry Unit Weights, Soft Clay 73-93 pcf

wsat3 23.5% BB-CHAR-202, 4D Natural Water Content

sat3 dry3 1 wsat3

sat3 115 pcf

Cc3 0.13 Edmunds Township, Soils Report 54-21

Edmunds Township, Soils Report 54-21
Cr3 0.02

d3 82.8ft 69.5ft 13.3 ft Depth to top of soil layer 3

Andrews, Table IV, OCR at varying depths
At depth=10, OCR=2.25; At depth=15, OCR=1.47OCR3 1.5

e3 0.955 Edmunds Township, Soils Report 54-21

Andrews, pg. 11, Cv range from 0.05-0.15 square
feet per day.  Choose lower bound.Cv3 0.05

ft
2

day

Cv3 18.262
ft

2

yr
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Moosehorn Bridge #3332
WIN 21686.10

Development of Embankment Soil 
Model for Settle 3D

Calculated By: NPP 4-9-25
Checked By: LK -2 -25

Soil Layer 4 (66.5 - 48.0) Glaciomarine Deposits: Medium dense, Silty, fine SAND

N60_4 16

Bowles Table 5-6, Equation for stress-strain modulus
Es for Sand (saturated)Es4

250 N60_4 15

50
ksf

Es4 155 ksf

Mayne and Cox,  Eq. 5 Constitutive Model Input
Parameters, Es = E50

Eur4 4 Es4

Eur4 620 ksf

dry4 105 pcf Das, Table 3.2: Dry Unit Weights, Angular-Grained Silty
Sand 102-121 pcf.  Sand component is poorly graded.

wsat4 21.7% BB-CHAR-201, 3D Natural Water Content

sat4 dry4 1 wsat4

sat4 128 pcf

Soil Layer 5 (48.0 - 32.5) Glacial Till: Dense, Sandy SILT, some gravel

N60_5 36

Bowles Table 5-6, Equation for stress-strain modulus
Es,Sandy SiltEs5

300 N60_5 6

50
ksf

Es5 252 ksf

Eur5 4 Es5 Mayne and Cox,  Eq. 5 Constitutive Model Input
Parameters, Es = E50

Eur5 1008 ksf

dry5 120 pcf Holtz & Kovacs, Table 2-1: Dry Unit Weights, Glacial
Till 106-144 pcf.  

wsat5 11.7% BB-CHAR-102, 14D Natural Water Content

sat5 dry5 1 wsat5

sat5 134 pcf
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Development of Embankment Soil 
Model for Settle 3D

Calculated By: NPP 4-9-25
Checked By: LK -2 -25

Soil Layer 6 (32.5 - 24.7) Glacial Till: Very Dense, Silty SAND, some gravel

N60_6 50

Bowles Table 5-6, Equation for stress-strain modulus
Es,Sand (saturated)Es6

250 N60_6 15

50
ksf

Es6 325 ksf

Eur6 4 Es6 Mayne and Cox,  Eq. 5 Constitutive Model Input
Parameters, Es = E50

Eur6 1300 ksf

dry6 130 pcf Holtz & Kovacs, Table 2-1: Dry Unit Weights, Glacial
Till 106-144 pcf.  

wsat6 11.7% BB-CHAR-102, 14D Natural Water Content

sat6 dry6 1 wsat6

sat6 145 pcf
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Figure 1. Shear modulus reduction curve 
(after Hardin and Drnevich 1972) 

 

 

 

To construct the site specific G-  modulus degradation curve, the working shear 
strain DMT corresponding with GDMT must be determined (Cox & Mayne, 2015).  

Once the G-  modulus degradation curve is determined using in-situ testing, a 
corresponding E-  modulus degradation curve can be constructed using Hooke�s law 
and elastic theory as shown in Figure 3.   

Then, the secant modulus in triaxial testing at 50 percent strength E50 can also be 
determined using values obtained from SDMT testing.  Where according to Vermeer 
(2001),  

 

The unloading/reloading modulus in the drained/undrained triaxial test, Eur, cannot 
readily be determined using data obtained from DMT testing and must be calculated 
using accepted relationships if not using laboratory testing such as that given by 
Vermeer (2001),  
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Cox, C., & Mayne, P. W. Constitutive model input parameters for numerical 

analyses of geotechnical problems: An in-situ testing case study



Figure 2. Reduction curves from fitted experimental data studies 

One will note that when viewing the stiffness degradation curve, E50 is the smallest of 
the modulus values discussed. Most numerical programs maintain an elastic stiffness 
cutoff at Eur (corresponding to Gur), where hardening plasticity accounts for further 
stiffness reductions. 

Advanced hardening models include the values of Go and 0.7 as inputs to define 
the nonlinearity and small strain stiffness relationships for various geomaterials.   Once 
Go is determined from seismic shear wave velocity testing, the stiffness degradation 
curve as shown in Figure 2 can be used to define 0.7.  

  
Figure 3. Elastic Modulus reduction curve using SDMT 

Cox, C., & Mayne, P. W. Constitutive model input parameters for 

numerical analyses of geotechnical problems: An in-situ testing 
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