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UNIFIED SOIL CLASSIFICATION SYSTEM MODIFIED BURMISTER SYSTEM

MAJOR DIVISIONS
GROUP 

SYMBOLS TYPICAL NAMES

COARSE- CLEAN GW Well-graded gravels, gravel-
GRAINED GRAVELS GRAVELS sand mixtures, little or no fines.

SOILS
(little or no GP Poorly-graded gravels, gravel

fines) sand mixtures, little or no fines.

GRAVEL GM Silty gravels, gravel-sand-silt  Coarse-grained soils (more than half of material is larger than No. 200 
WITH mixtures.  sieve): Includes (1) clean gravels; (2) Silty or Clayey gravels; and (3) Silty, 
FINES  Clayey or Gravelly sands.  Density is rated according to standard 

(Appreciable GC Clayey gravels, gravel-sand-clay  penetration resistance (N-value).
amount of mixtures.

fines)

CLEAN SW Well-graded sands, Gravelly
SANDS SANDS sands, little or no fines

(little or no SP Poorly-graded sands, Gravelly
fines) sand, little or no fines.

 Fine-grained soils (more than half of material is smaller than No. 200
 sieve): Includes (1) inorganic and organic silts and clays; (2) Gravelly, Sandy 

SANDS SM Silty sands, sand-silt mixtures  or Silty clays; and (3) Clayey silts.  Consistency is rated according to undrained shear 
WITH  strength as indicated.
FINES Approximate 

(Appreciable SC Clayey sands, sand-clay Undrained 
amount of mixtures. Consistency of SPT N-Value Shear Field

fines) Cohesive soils (blows per foot) Strength (psf) Guidelines  
WOH, WOR,

ML Inorganic silts and very fine WOP, <2
sands, rock flour, Silty or Clayey Soft 2 - 4 250 - 500 Thumb easily penetrates
fine sands, or Clayey silts with Medium Stiff 5 - 8 500 - 1000 Thumb penetrates with

SILTS AND CLAYS slight plasticity. moderate effort
Stiff 9 - 15 1000 - 2000 Indented by thumb with

FINE- CL Inorganic clays of low to medium great effort
GRAINED plasticity, Gravelly clays, Sandy Very Stiff 16 - 30 2000 - 4000 Indented by thumbnail

SOILS clays, Silty clays, lean clays. Hard >30 over 4000 Indented by thumbnail
(liquid limit less than 50) with difficulty

OL Organic silts and organic Silty  Rock Quality Designation (RQD): 
clays of low plasticity. RQD (%) = sum of the lengths of intact pieces of core* > 4 inches

length of core advance 
*Minimum NQ rock core (1.88 in. OD of core)

MH Inorganic silts, micaceous or 
diatomaceous fine Sandy or    Rock Quality Based on RQD

SILTS AND CLAYS Silty soils, elastic silts. Rock Quality RQD (%)
Very Poor ≤25

CH Inorganic clays of high Poor 26 - 50
plasticity, fat clays. Fair 51 -  75

Good 76  -  90
(liquid limit greater than 50) OH Organic clays of medium to Excellent 91 - 100

high plasticity, organic silts. Desired Rock Observations (in this order, if applicable):   
 Color (Munsell color chart)  
 Texture (aphanitic, fine-grained, etc.)  

HIGHLY ORGANIC Pt Peat and other highly organic  Rock Type (granite, schist, sandstone, etc.)  
SOILS soils.  Hardness (very hard, hard, mod. hard, etc.)  

 Weathering (fresh, very slight, slight, moderate, mod. severe, severe, etc.)
Desired Soil Observations (in this order, if applicable):  Geologic discontinuities/jointing:
Color (Munsell color chart)   -dip (horiz - 0-5 deg., low angle - 5-35 deg., mod. dipping -  
Moisture (dry, damp, moist, wet)        35-55 deg., steep - 55-85 deg., vertical - 85-90 deg.)    
Density/Consistency (from above right hand side)      -spacing (very close - <2 inch, close - 2-12 inch, mod.
Texture (fine, medium, coarse, etc.)      close - 1-3 feet, wide - 3-10 feet, very wide >10 feet)
Name (Sand, Silty Sand, Clay, etc., including portions - trace, little, etc.)   -tightness (tight, open, or healed)
Gradation (well-graded, poorly-graded, uniform, etc.)   -infilling (grain size, color, etc.)  
Plasticity (non-plastic, slightly plastic, moderately plastic, highly plastic)    Formation (Waterville, Ellsworth, Cape Elizabeth, etc.)    
Structure (layering, fractures, cracks, etc.)    RQD and correlation to rock quality (very poor, poor, etc.)  
Bonding (well, moderately, loosely, etc., )     ref: ASTM D6032 and FHWA NHI-16-072 GEC 5 - Geotechnical
Cementation (weak, moderate, or strong)     Site Characterization, Table 4-12
Geologic Origin (till, marine clay, alluvium, etc.)    Recovery (inch/inch and percentage)
Groundwater level    Rock Core Rate (X.X ft - Y.Y ft (min:sec))

 Sample Container Labeling Requirements:  
 WIN  Blow Counts  
 Bridge Name / Town  Sample Recovery 
 Boring Number  Date
 Sample Number  Personnel Initials 
 Sample Depth 

TERMS DESCRIBING
DENSITY/CONSISTENCY

11 - 20
21 - 35

0 - 250 Fist easily penetratesVery Soft 

some
adjective (e.g. Sandy, Clayey) 

Very Dense 

Descriptive Term Portion of Total (%)
trace 0 - 10
little

> 50

Density of 
Cohesionless Soils 

Standard Penetration Resistance  
N-Value (blows per foot)  

0 - 4

36 - 50

5 - 10
11 - 30
31 - 50

Very loose 
Loose 

Medium Dense 
Dense 
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Maine Department of Transportation
Geotechnical Section

Key to Soil and Rock Descriptions and Terms
Field Identification Information

January 2020



0

5

10

15

20

25

1D/A

2D

3D

4D

24/18

24/24

24/12

24/17

5.00 - 7.00

10.00 - 12.00

15.00 - 17.00

20.00 - 22.00

4/4/3/3

3/4/1/9

4/4/4/7

1/4/6/7

7

5

8

10

 10

  7

 12

 15

SSA

4

22

24

33

37

5

9

23

41

62

13

19

34

67

85

123.4

117.9

113.9

6" HMA.
0.5

1D (5.0-6.0 ft) Brown, moist, loose, fine to coarse SAND, little gravel,
little silt, (Fill).

6.0
1D/A (6.0-7.0 ft) Grey, moist, loose, fine to coarse Sandy SILT, trace
gravel, trace organics, (Stream Alluvium).

10.0
Brown grey, wet, loose, fine to medium SAND, some silt, (Marine
Nearshore Deposit).
Wood from 10.2-10.5 ft bgs.

Grey brown, wet, medium dense, fine to medium SAND, little silt,
trace clay (Marine Nearshore Deposit).

Grey brown, wet, medium dense, fine SAND, little silt (Marine
Nearshore Deposit).

G#296596
A-4, CL

WC=31.0%

G#296598
A-2-4, SC-SM

WC=28.3%

G#300265
A-2-4, SM
WC=27.2%

Maine Department of Transportation Project: Frazier Bridge #3954 carries Route 125
over Deering Brook

Boring No.: BB-LFB-101
Soil/Rock Exploration Log Location: Lisbon, Maine
US CUSTOMARY UNITS WIN: 23118.00

Driller: MaineDOT Elevation (ft.) 123.9 Auger ID/OD: 5" Solid Stem

Operator: Daggett/Westtrack Datum: NAVD88 Sampler: Standard Split Spoon

Logged By: B. Manahan/Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"

Date Start/Finish: 1/28/2020-1/29/2020 Drilling Method: Cased Wash Boring Core Barrel: N/A

Boring Location: 3+16.6, 5.8 ft Lt. Casing ID/OD: NW-3" Water Level*: 4.5 ft bgs.

Hammer Efficiency Factor: 0.886 Hammer Type: Automatic Hydraulic Rope & Cathead 
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.: BB-LFB-101
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25

30

35

40

45

50

5D

6D

7D

8D/A

9D

24/19

24/14

24/13

24/24

24/22

25.00 - 27.00

30.00 - 32.00

35.00 - 37.00

40.00 - 42.00

45.00 - 47.00

3/5/7/5

3/4/3/3

2/3/2/1

WOH/WOH/2/WOH

2/1/WOH/WOH

12

7

5

2

1

 18

 10

  7

  3

  1

42

50

73

61

71

57

51

49

47

47

OPEN
HOLE

98.4

83.9

25.5
(5D) Grey, wet, medium dense, fine SAND,  some silt, (Marine
Nearshore Deposits).

Grey, wet, loose, Silty fine SAND,  trace clay, (Marine Nearshore
Deposits).

Grey, wet, medium stiff, SILT, trace clay, trace fine sand, (Marine
Nearshore Deposits).
Hydraulic Pushed Casing from 35.0-50.0 ft bgs.

40.0
8D (40.0-41.0 ft) Grey, wet, soft, Clayey SILT, trace fine sand.

8D/A (41.0-42.0 ft) Grey, wet, soft,  SILT, some clay, trace fine sand,
(Glaciomarine Clay).

Grey, wet, very soft, SILT, some clay, trace fine sand, (Glaciomarine
Clay).

G#296599
A-4, CL

WC=26.9%
Non-Plastic

G#296600
A-4, CL

WC=26.6%
Non-Plastic

Maine Department of Transportation Project: Frazier Bridge #3954 carries Route 125
over Deering Brook

Boring No.: BB-LFB-101
Soil/Rock Exploration Log Location: Lisbon, Maine
US CUSTOMARY UNITS WIN: 23118.00

Driller: MaineDOT Elevation (ft.) 123.9 Auger ID/OD: 5" Solid Stem

Operator: Daggett/Westtrack Datum: NAVD88 Sampler: Standard Split Spoon

Logged By: B. Manahan/Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"

Date Start/Finish: 1/28/2020-1/29/2020 Drilling Method: Cased Wash Boring Core Barrel: N/A

Boring Location: 3+16.6, 5.8 ft Lt. Casing ID/OD: NW-3" Water Level*: 4.5 ft bgs.

Hammer Efficiency Factor: 0.886 Hammer Type: Automatic Hydraulic Rope & Cathead 
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.: BB-LFB-101
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50

55

60

65

70

75

10D

11D
V1
V2

12D
V3
V4

V5

V6

24/24

24/15

24/24

50.00 - 52.00

55.00 - 57.00
55.63 - 56.00
56.63 - 57.00

60.00 - 62.00
60.63 - 61.00
61.63 - 62.00

65.00 - 65.37

66.00 - 66.37

WOR/WOR/WOR/
WOR

WOR/WOR/WOR/
WOR

Su=893/112 psf
Su=625/89 psf

WOR/WOR/WOR/
WOR

Su=937/179 psf
Su=982/179 psf

Su=915/179 psf

Su=1027/223 psf

---

---

---

HYD
PUSH

49.3

Dark grey, wet, very soft, Clayey SILT, trace fine sand, (Glaciomarine
Deposit).

Dark grey, wet, medium stiff, Silty CLAY, (Glaciomarine Deposit).
55x110 mm van raw torque readings:
V1: 20.0/2.5 ft-lbs
V2: 14.0/2.0 ft-lbs

Dark grey, wet, medium stiff, Silty CLAY, trace sand (Glaciomarine
Deposit).
55x110 mm van raw torque readings:
V3: 21.0/4.0 ft-lbs
V4: 22.0/4.0 ft-lbs

55x110 mm van raw torque readings:
V5: 210.5/4.0 ft-lbs
V6: 23.0/5.0 ft-lbs

Stiff Layer at 72.5 ft bgs.

74.6

G#300261
A-4, CL

WC=36.0%
LL=32
PL=23
PI=9

G#300262
A-6, CL

WC=33.3%
LL=34
PL=22
PI=12

Maine Department of Transportation Project: Frazier Bridge #3954 carries Route 125
over Deering Brook

Boring No.: BB-LFB-101
Soil/Rock Exploration Log Location: Lisbon, Maine
US CUSTOMARY UNITS WIN: 23118.00

Driller: MaineDOT Elevation (ft.) 123.9 Auger ID/OD: 5" Solid Stem

Operator: Daggett/Westtrack Datum: NAVD88 Sampler: Standard Split Spoon

Logged By: B. Manahan/Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"

Date Start/Finish: 1/28/2020-1/29/2020 Drilling Method: Cased Wash Boring Core Barrel: N/A

Boring Location: 3+16.6, 5.8 ft Lt. Casing ID/OD: NW-3" Water Level*: 4.5 ft bgs.

Hammer Efficiency Factor: 0.886 Hammer Type: Automatic Hydraulic Rope & Cathead 
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.: BB-LFB-101
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75

80

85

90

95

100

Bottom of Exploration at 74.6 feet below ground surface.
Casing REFUSAL, bounced on hammer strike.

Maine Department of Transportation Project: Frazier Bridge #3954 carries Route 125
over Deering Brook

Boring No.: BB-LFB-101
Soil/Rock Exploration Log Location: Lisbon, Maine
US CUSTOMARY UNITS WIN: 23118.00

Driller: MaineDOT Elevation (ft.) 123.9 Auger ID/OD: 5" Solid Stem

Operator: Daggett/Westtrack Datum: NAVD88 Sampler: Standard Split Spoon

Logged By: B. Manahan/Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"

Date Start/Finish: 1/28/2020-1/29/2020 Drilling Method: Cased Wash Boring Core Barrel: N/A

Boring Location: 3+16.6, 5.8 ft Lt. Casing ID/OD: NW-3" Water Level*: 4.5 ft bgs.

Hammer Efficiency Factor: 0.886 Hammer Type: Automatic Hydraulic Rope & Cathead 
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.: BB-LFB-101
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0

5

10

15

20

25

1D

2D

3D

4D

24/11

24/12

24/14

24/13

5.00 - 7.00

10.00 - 12.00

15.00 - 17.00

20.00 - 22.00

3/4/5/5

1/5/6/5

9/12/8/7

4/5/8/9

9

11

20

13

 13

 16

 30

 19

SSA

5

13

30

62

61

24

23

30

51

55

26

28

44

56

64

123.7

115.7

111.2

6" HMA.
0.5

Brown, dry, medium dense, fine to coarse SAND, some gravel, trace
silt, (Fill).

8.5

Grey brown, damp, medium dense, fine to medium SAND, some silt,
organics and roots/wood, (Stream Alluvium).

13.0

Brown, wet, medium dense, fine to medium SAND, little silt, trace
gravel (Nearshore Marine Deposit).

Brown, wet, medium dense, fine SAND, trace silt, (Nearshore Marine
Deposit).

G#300263
A-2-4, SP-SM

WC=24.3%

Maine Department of Transportation Project: Frazier Bridge #3954 carries Route 125
over Deering Brook

Boring No.: BB-LFB-102
Soil/Rock Exploration Log Location: Lisbon, Maine
US CUSTOMARY UNITS WIN: 23118.00

Driller: MaineDOT Elevation (ft.) 124.2 Auger ID/OD: 5" Solid Stem

Operator: Daggett/Westtrack Datum: NAVD88 Sampler: Standard Split Spoon

Logged By: B. Manahan/Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"

Date Start/Finish: 1/29/2020; 09:00-? Drilling Method: Cased Wash Boring Core Barrel: N/A

Boring Location: 3+50.4, 7.0 ft Rt. Casing ID/OD: NW-3" Water Level*: 2.8 ft bgs.

Hammer Efficiency Factor: 0.886 Hammer Type: Automatic Hydraulic Rope & Cathead 
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.: BB-LFB-102
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25

30

35

40

45

50

5D

6D

7D

8D

24/17

24/9

24/24

24/18

25.00 - 27.00

30.00 - 32.00

35.00 - 37.00

40.00 - 42.00

4/5/7/9

5/5/4/2

WOH/4/6/4

3/4/1/WOH

12

9

10

5

 18

 13

 15

  7

41

49

78

76

80

OPEN
HOLE

97.2

82.2

Similar to above.

27.0

Grey, wet, medium dense, Silty, fine SAND, (Nearshore Marine
Deposits).

Grey, wet, stiff, SILT, trace fine sand,  (Nearshore Marine Deposits).

Grey, wet, medium stiff, SILT, little clay, trace fine to coarse sand
(Nearshore Marine Deposits).

42.0
Bottom of Exploration at 42.0 feet below ground surface.

NO REFUSAL

G#300264
A-4, CL

WC=22.2%
Non-Plastic

Maine Department of Transportation Project: Frazier Bridge #3954 carries Route 125
over Deering Brook

Boring No.: BB-LFB-102
Soil/Rock Exploration Log Location: Lisbon, Maine
US CUSTOMARY UNITS WIN: 23118.00

Driller: MaineDOT Elevation (ft.) 124.2 Auger ID/OD: 5" Solid Stem

Operator: Daggett/Westtrack Datum: NAVD88 Sampler: Standard Split Spoon

Logged By: B. Manahan/Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"

Date Start/Finish: 1/29/2020; 09:00-? Drilling Method: Cased Wash Boring Core Barrel: N/A

Boring Location: 3+50.4, 7.0 ft Rt. Casing ID/OD: NW-3" Water Level*: 2.8 ft bgs.

Hammer Efficiency Factor: 0.886 Hammer Type: Automatic Hydraulic Rope & Cathead 
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.: BB-LFB-102
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0
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10

15

20

25

SSA

SPUN
Pushed HW Casing to 10.0 ft bgs.
Spun Casing ahead to 30.0 ft bgs.

Maine Department of Transportation Project: Frazier Bridge #3954 carries Route 125
over Deering Brook

Boring No.: BB-LFB-103
Soil/Rock Exploration Log Location: Lisbon, Maine
US CUSTOMARY UNITS WIN: 23118.00

Driller: MaineDOT Elevation (ft.) 123.9 Auger ID/OD: 5" Solid Stem

Operator: Daggett/Westtrack Datum: NAVD88 Sampler: Standard Split Spoon

Logged By: J. Manahan Rig Type: CME 45C Hammer Wt./Fall: 140#/30"

Date Start/Finish: 2/11/2020-2/12/2020 Drilling Method: Cased Wash Boring Core Barrel: N/A

Boring Location: 3+12.1, 5.8 ft Lt. Casing ID/OD: HW-4" Water Level*: None Observed

Hammer Efficiency Factor: 0.886 Hammer Type: Automatic Hydraulic Rope & Cathead 
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.: BB-LFB-103
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25

30

35

40

45

50

1D/A

1U

24/19

24/24

35.00 - 37.00

45.00 - 47.00

2/2/WOR/WOR

Piston Sampler

2   3

OPEN
HOLE

HW
87.9

Brown washwater to 28.5 ft bgs, grey washwater after 28.5 ft bgs.

Clay in washwater at 32.0 ft bgs.

1D (35.0-36.0 ft bgs) Grey, wet, very soft, fine to medium SAND,
some silt.
Cased Boring from 35.0-45.0 ft bgs.

36.0
1D/A (36.0-37.0 ft bgs) Grey, wet, very soft, Clayey SILT, trace fine
sand.

Grey SILT, little clay, trace fine sand. G,C#300266
A-4, CL

WC=31.2%
Non-Plastic

Maine Department of Transportation Project: Frazier Bridge #3954 carries Route 125
over Deering Brook

Boring No.: BB-LFB-103
Soil/Rock Exploration Log Location: Lisbon, Maine
US CUSTOMARY UNITS WIN: 23118.00

Driller: MaineDOT Elevation (ft.) 123.9 Auger ID/OD: 5" Solid Stem

Operator: Daggett/Westtrack Datum: NAVD88 Sampler: Standard Split Spoon

Logged By: J. Manahan Rig Type: CME 45C Hammer Wt./Fall: 140#/30"

Date Start/Finish: 2/11/2020-2/12/2020 Drilling Method: Cased Wash Boring Core Barrel: N/A

Boring Location: 3+12.1, 5.8 ft Lt. Casing ID/OD: HW-4" Water Level*: None Observed

Hammer Efficiency Factor: 0.886 Hammer Type: Automatic Hydraulic Rope & Cathead 
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.: BB-LFB-103
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50

55

60

65

70

75

2U 24/24 50.00 - 52.00 Piston Sampler

71.9

Grey SILT, some clay, trace fine sand.

52.0
Bottom of Exploration at 52.0 feet below ground surface.

NO REFUSAL

G,C#300267
A-4, CL-ML
WC=34.7%

LL=26
PL=21
PI=5

Maine Department of Transportation Project: Frazier Bridge #3954 carries Route 125
over Deering Brook

Boring No.: BB-LFB-103
Soil/Rock Exploration Log Location: Lisbon, Maine
US CUSTOMARY UNITS WIN: 23118.00

Driller: MaineDOT Elevation (ft.) 123.9 Auger ID/OD: 5" Solid Stem

Operator: Daggett/Westtrack Datum: NAVD88 Sampler: Standard Split Spoon

Logged By: J. Manahan Rig Type: CME 45C Hammer Wt./Fall: 140#/30"

Date Start/Finish: 2/11/2020-2/12/2020 Drilling Method: Cased Wash Boring Core Barrel: N/A

Boring Location: 3+12.1, 5.8 ft Lt. Casing ID/OD: HW-4" Water Level*: None Observed

Hammer Efficiency Factor: 0.886 Hammer Type: Automatic Hydraulic Rope & Cathead 
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.: BB-LFB-103
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Station Offset Depth Reference G.S.D.C. W.C. L.L. P.I.

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

3+16.6 5.8 Lt. 6.0-7.0 296596 1 31.0 CL A-4 IV
3+16.6 5.8 Lt. 15.0-17.0 296598 1 28.3 SC-SM A-2-4 II
3+16.6 5.8 Lt. 20.0-22.0 300265 1 27.2 SM A-2-4 II
3+16.6 5.8 Lt. 35.0-37.0 296599 1 26.9 -N P- CL A-4 IV
3+16.6 5.8 Lt. 45.0-47.0 296600 2 26.6 -N P- CL A-4 IV
3+16.6 5.8 Lt. 50.0-52.0 300261 2 36.0 32 9 CL A-4 IV
3+16.6 5.8 Lt. 60.0-62.0 300262 2 33.3 34 12 CL A-6 III
3+50.4 7.0 Rt. 15.0-17.0 300263 3 24.3 SP-SM A-2-4 0
3+50.4 7.0 Rt. 40.0-42.0 300264 3 22.2 -N P- CL A-4 IV
3+12.1 5.8 Lt. 45.0-47.0 300266 4 31.2 -N P- CL A-4 IV
3+12.1 5.8 Lt. 50.0-52.0 300267 4 34.7 26 5 CL-ML 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): Lisbon
Boring & Sample

BB-LFB-101, 4D

BB-LFB-101, 10D

 Identification Number 

BB-LFB-101, 1D/A

Work Number: 23118.00

BB-LFB-101, 3D

BB-LFB-102, 3D
BB-LFB-101, 12D

Classification

BB-LFB-101, 7D
BB-LFB-101, 9D

BB-LFB-102, 8D
BB-LFB-103, 1U
BB-LFB-103, 2U

NP = Non Plastic

1 of 1



Boring/Sample No. Station Offset, ft Depth, ft Description WC, % LL PL PI
BB-LFB-101/1D-A 3+16.6 5.8 LT 6.0-7.0 Sandy SILT, trace gravel. 31
BB-LFB-101/3D 3+16.6 5.8 LT 15.0-17.0 SAND, little silt, trace clay. 28.3
BB-LFB-101/4D 3+16.6 5.8 LT 20.0-22.0 SAND, little silt. 27.2
BB-LFB-101/7D 3+16.6 5.8 LT 35.0-37.0 SILT, trace clay, trace sand. 26.9 NP

  2/20/2020
  SHEET 1

WIN
023118.00

Town

Reported by/Date
WHITE, TERRY A

Lisbon
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Grain Diameter, mm

3" 1" 3/4" 1/2" 3/8" 1/4" #4 #10 #20 #40 #60 #100 #200

SIEVE ANALYSIS
US Standard Sieve Numbers

HYDROMETER ANALYSIS
Grain Diameter, mm

GRAVEL SAND SILT CLAY

UNIFIED CLASSIFICATION

0.05 0.03 0.010 0.005 0.001

76.2 25.4 19.05 12.7 9.53 6.35 4.75 2.00 0.85 0.426 0.25 0.15 0.075 0.05 0.03 0.005

0.001

2"
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38.1 2.36
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1.18

0.010.1110100

Maine Department of Transportation
Grain Size Distribution Curve



Boring/Sample No. Station Offset, ft Depth, ft Description WC, % LL PL PI
BB-LFB-101/9D 3+16.6 5.8 LT 45.0-47.0 SILT, some clay, trace sand. 26.6 NP
BB-LFB-101/10D 3+16.6 5.8 LT 50.0-52.0 Clayay SILT, trace sand. 36 32 23 9
BB-LFB-101/12D 3+16.6 5.8 LT 60.0-62.0 Silty CLAY, trace sand. 33.3 34 22 12

  
  2/20/2020
  SHEET 2

WIN
023118.00

Town

Reported by/Date
WHITE, TERRY A

Lisbon
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Grain Diameter, mm

3" 1" 3/4" 1/2" 3/8" 1/4" #4 #10 #20 #40 #60 #100 #200

SIEVE ANALYSIS
US Standard Sieve Numbers

HYDROMETER ANALYSIS
Grain Diameter, mm

GRAVEL SAND SILT CLAY

UNIFIED CLASSIFICATION

0.05 0.03 0.010 0.005 0.001

76.2 25.4 19.05 12.7 9.53 6.35 4.75 2.00 0.85 0.426 0.25 0.15 0.075 0.05 0.03 0.005

0.001

2"

50.8
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Maine Department of Transportation
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Boring/Sample No. Station Offset, ft Depth, ft Description WC, % LL PL PI
BB-LFB-102/3D 3+50.4 7.0 RT 15.0-17.0 SAND, little silt, trace gravel. 24.3
BB-LFB-102/8D 3+50.4 7.0 RT 40.0-42.0 SILT, little clay, trace sand. 22.2 NP

  
  
  2/20/2020
  SHEET 3

WIN
023118.00

Town

Reported by/Date
WHITE, TERRY A

Lisbon
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Grain Diameter, mm

3" 1" 3/4" 1/2" 3/8" 1/4" #4 #10 #20 #40 #60 #100 #200

SIEVE ANALYSIS
US Standard Sieve Numbers

HYDROMETER ANALYSIS
Grain Diameter, mm

GRAVEL SAND SILT CLAY

UNIFIED CLASSIFICATION

0.05 0.03 0.010 0.005 0.001

76.2 25.4 19.05 12.7 9.53 6.35 4.75 2.00 0.85 0.426 0.25 0.15 0.075 0.05 0.03 0.005

0.001

2"

50.8
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38.1 2.36

#8 #16

1.18

0.010.1110100

Maine Department of Transportation
Grain Size Distribution Curve



Boring/Sample No. Station Offset, ft Depth, ft Description WC, % LL PL PI
BB-LFB-103/1U 3+12.1 5.8 LT 45.0-47.0 SILT, little clay, trace sand. 31.2 NP
BB-LFB-103/2U 3+12.1 5.8 LT 50.0-52.0 SILT, some clay, trace sand. 34.7 26 21 5

  
  
  11/9/2020
  SHEET 4

WIN
023118.00

Town

Reported by/Date
WHITE, TERRY A

Lisbon
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Grain Diameter, mm

3" 1" 3/4" 1/2" 3/8" 1/4" #4 #10 #20 #40 #60 #100 #200

SIEVE ANALYSIS
US Standard Sieve Numbers

HYDROMETER ANALYSIS
Grain Diameter, mm

GRAVEL SAND SILT CLAY

UNIFIED CLASSIFICATION

0.05 0.03 0.010 0.005 0.001
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Reference No.

296599

1 2  D e s e r t  R d ,  F r e e p o r t      M a i n e D O T  T E S T I N G  L A B O R A T O R I E S      2 1 9  H o g a n  R d ,  B a n g o r

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: BRUCE WILDER

Location:

Sampled

1/28/2020

Received

2/3/2020

Miscellaneous Tests

Comments:

Station: 3+16.6 Offset, ft: 5.8 LT Dbfg, ft: 35.0-37.0

Boring No./Sample No.

BB-LFB-101/7D
Sample Type: GEOTECHNICAL

Depth 
taken in 
tube, ft tons/ft² tons/ft²

3 In.

tons/ft² tons/ft²

6 In. Water 
Content, 

%

Description of Material Sampled at the 
Various Tube Depths

Vane Shear Test on Shelby Tubes (Maine DOT)

Paper Copy:  Lab File; Project File; Geotech File

Reported by: GREGORY LIDSTONE Date Reported: 2/13/2020

U. Shear Remold U. Shear Remold

Sieve Analysis (T 88)

3 in. [75.0 mm]

 in. [9.5 mm]

¾ in. [19.0 mm]
½ in. [12.5 mm]

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm]
No. 4 [4.75 mm] 100.0
No. 10 [2.00 mm] 100.0

1 in. [25.0 mm]

No. 20 [0.850 mm]
No. 40 [0.425 mm] 100.0

No. 200 [0.075 mm] 92.9

No. 60 [0.250 mm]
No. 100 [0.150 mm]

Wash Method

GEOTECHNICAL TEST REPORT
Central Laboratory

Consolidation (T 216)
Trimmings, Water Content, %

Initial Final
Void
Ratio

%
Strain

Water Content, %

Dry Density, lbs/ft³

Void Ratio

Saturation, %

Pmin

Pp

Pmax

Cc/C'c

WIN/Town 023118.00 - LISBON

Loss on Ignition, % (T 267)

Specific Gravity, Corrected to 20°C (T 100) 2.73

Liquid Limit @ 25 blows (T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), % NP

Water Content (T 265), % 26.9

[0.0310 mm] 38.2
[0.0205 mm] 28.0
[0.0124 mm] 17.8
[0.0088 mm] 15.3
[0.0063 mm] 12.7
[0.0031 mm] 10.2
[0.0013 mm] 5.1



Reference No.

296600

1 2  D e s e r t  R d ,  F r e e p o r t      M a i n e D O T  T E S T I N G  L A B O R A T O R I E S      2 1 9  H o g a n  R d ,  B a n g o r

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: BRUCE WILDER

Location:

Sampled

1/28/2020

Received

2/3/2020

Miscellaneous Tests

Comments:

Station: 3+16.6 Offset, ft: 5.8 LT Dbfg, ft: 45.0-47.0

Boring No./Sample No.

BB-LFB-101/9D
Sample Type: GEOTECHNICAL

Depth 
taken in 
tube, ft tons/ft² tons/ft²

3 In.

tons/ft² tons/ft²

6 In. Water 
Content, 

%

Description of Material Sampled at the 
Various Tube Depths

Vane Shear Test on Shelby Tubes (Maine DOT)

Paper Copy:  Lab File; Project File; Geotech File

Reported by: GREGORY LIDSTONE Date Reported: 2/13/2020

U. Shear Remold U. Shear Remold

Sieve Analysis (T 88)

3 in. [75.0 mm]

 in. [9.5 mm]

¾ in. [19.0 mm]
½ in. [12.5 mm]

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm]
No. 4 [4.75 mm]
No. 10 [2.00 mm] 100.0

1 in. [25.0 mm]

No. 20 [0.850 mm]
No. 40 [0.425 mm] 100.0

No. 200 [0.075 mm] 97.6

No. 60 [0.250 mm]
No. 100 [0.150 mm]

Wash Method

GEOTECHNICAL TEST REPORT
Central Laboratory

Consolidation (T 216)
Trimmings, Water Content, %

Initial Final
Void
Ratio

%
Strain

Water Content, %

Dry Density, lbs/ft³

Void Ratio

Saturation, %

Pmin

Pp

Pmax

Cc/C'c

WIN/Town 023118.00 - LISBON

Loss on Ignition, % (T 267)

Specific Gravity, Corrected to 20°C (T 100) 2.73

Liquid Limit @ 25 blows (T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), % NP

Water Content (T 265), % 26.6

[0.0256 mm] 71.7
[0.0173 mm] 61.8
[0.0107 mm] 49.4
[0.0077 mm] 44.5
[0.0057 mm] 37.1
[0.0029 mm] 27.2
[0.0013 mm] 17.3



Reference No.

300261

1 2  D e s e r t  R d ,  F r e e p o r t      M a i n e D O T  T E S T I N G  L A B O R A T O R I E S      2 1 9  H o g a n  R d ,  B a n g o r

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: BRUCE WILDER

Location:

Sampled

1/28/2020

Received

2/4/2020

Miscellaneous Tests

Comments:

Station: 3+16.6 Offset, ft: 5.8 LT Dbfg, ft: 50.0-52.0

Boring No./Sample No.

BB-LFB-101/10D
Sample Type: GEOTECHNICAL

Depth 
taken in 
tube, ft tons/ft² tons/ft²

3 In.

tons/ft² tons/ft²

6 In. Water 
Content, 

%

Description of Material Sampled at the 
Various Tube Depths

Vane Shear Test on Shelby Tubes (Maine DOT)

Paper Copy:  Lab File; Project File; Geotech File

Reported by: GREGORY LIDSTONE Date Reported: 2/13/2020

U. Shear Remold U. Shear Remold

Sieve Analysis (T 88)

3 in. [75.0 mm]

 in. [9.5 mm]

¾ in. [19.0 mm]
½ in. [12.5 mm]

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm]
No. 4 [4.75 mm]
No. 10 [2.00 mm] 100.0

1 in. [25.0 mm]

No. 20 [0.850 mm]
No. 40 [0.425 mm] 100.0

No. 200 [0.075 mm] 99.9

No. 60 [0.250 mm]
No. 100 [0.150 mm]

Wash Method

GEOTECHNICAL TEST REPORT
Central Laboratory

Consolidation (T 216)
Trimmings, Water Content, %

Initial Final
Void
Ratio

%
Strain

Water Content, %

Dry Density, lbs/ft³

Void Ratio

Saturation, %

Pmin

Pp

Pmax

Cc/C'c

WIN/Town 023118.00 - LISBON

Loss on Ignition, % (T 267)

Specific Gravity, Corrected to 20°C (T 100) 2.75

Liquid Limit @ 25 blows (T 89), % 32
Plastic Limit (T 90), % 23
Plasticity Index (T 90), % 9

Water Content (T 265), % 36.0

[0.0217 mm] 92.8
[0.0139 mm] 90.3
[0.0083 mm] 85.4
[0.0064 mm] 75.7
[0.0048 mm] 65.9
[0.0026 mm] 48.8
[0.0012 mm] 34.2
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Reference No. 300261

WIN 023118.00

Station 3+16.6

Boring No./Sample No. BB-LFB-101/10D

TOWN Lisbon

Sampled 1/28/2020

Water Content, % 36

Tested By BBURRDepth 50.0-52.0

Plastic Limit (T 90), % 23

Liquid Limit @ 25 blows (T 89), % 32

Plasticity Index (T 90), % 9



Reference No.

300262

1 2  D e s e r t  R d ,  F r e e p o r t      M a i n e D O T  T E S T I N G  L A B O R A T O R I E S      2 1 9  H o g a n  R d ,  B a n g o r

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: BRUCE WILDER

Location:

Sampled

1/28/2020

Received

2/4/2020

Miscellaneous Tests

Comments:

Station: 3+16.6 Offset, ft: 5.8 LT Dbfg, ft: 60.0-62.0

Boring No./Sample No.

BB-LFB-101/12D
Sample Type: GEOTECHNICAL

Depth 
taken in 
tube, ft tons/ft² tons/ft²

3 In.

tons/ft² tons/ft²

6 In. Water 
Content, 

%

Description of Material Sampled at the 
Various Tube Depths

Vane Shear Test on Shelby Tubes (Maine DOT)

Paper Copy:  Lab File; Project File; Geotech File

Reported by: GREGORY LIDSTONE Date Reported: 2/13/2020

U. Shear Remold U. Shear Remold

Sieve Analysis (T 88)

3 in. [75.0 mm]

 in. [9.5 mm]

¾ in. [19.0 mm]
½ in. [12.5 mm]

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm]
No. 4 [4.75 mm]
No. 10 [2.00 mm] 100.0

1 in. [25.0 mm]

No. 20 [0.850 mm]
No. 40 [0.425 mm] 99.9

No. 200 [0.075 mm] 99.7

No. 60 [0.250 mm]
No. 100 [0.150 mm]

Wash Method

GEOTECHNICAL TEST REPORT
Central Laboratory

Consolidation (T 216)
Trimmings, Water Content, %

Initial Final
Void
Ratio

%
Strain

Water Content, %

Dry Density, lbs/ft³

Void Ratio

Saturation, %

Pmin

Pp

Pmax

Cc/C'c

WIN/Town 023118.00 - LISBON

Loss on Ignition, % (T 267)

Specific Gravity, Corrected to 20°C (T 100) 2.74

Liquid Limit @ 25 blows (T 89), % 34
Plastic Limit (T 90), % 22
Plasticity Index (T 90), % 12

Water Content (T 265), % 33.3

[0.0217 mm] 94.0
[0.0139 mm] 91.5
[0.0085 mm] 84.1
[0.0064 mm] 76.7
[0.0048 mm] 69.3
[0.0025 mm] 56.9
[0.0011 mm] 44.5
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Reference No. 300262

WIN 023118.00

Station 3+16.6

Boring No./Sample No. BB-LFB-101/12D

TOWN Lisbon

Sampled 1/28/2020

Water Content, % 33.3

Tested By BBURRDepth 60.0-62.0

Plastic Limit (T 90), % 22

Liquid Limit @ 25 blows (T 89), % 34

Plasticity Index (T 90), % 12



Reference No.

300264

1 2  D e s e r t  R d ,  F r e e p o r t      M a i n e D O T  T E S T I N G  L A B O R A T O R I E S      2 1 9  H o g a n  R d ,  B a n g o r

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: BRUCE WILDER

Location:

Sampled

1/29/2020

Received

2/4/2020

Miscellaneous Tests

Comments:

Station: 3+50.4 Offset, ft: 7.0 RT Dbfg, ft: 40.0-42.0

Boring No./Sample No.

BB-LFB-102/8D
Sample Type: GEOTECHNICAL

Depth 
taken in 
tube, ft tons/ft² tons/ft²

3 In.

tons/ft² tons/ft²

6 In. Water 
Content, 

%

Description of Material Sampled at the 
Various Tube Depths

Vane Shear Test on Shelby Tubes (Maine DOT)

Paper Copy:  Lab File; Project File; Geotech File

Reported by: GREGORY LIDSTONE Date Reported: 2/13/2020

U. Shear Remold U. Shear Remold

Sieve Analysis (T 88)

3 in. [75.0 mm]

 in. [9.5 mm]

¾ in. [19.0 mm]
½ in. [12.5 mm]

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm]
No. 4 [4.75 mm] 100.0
No. 10 [2.00 mm] 96.9

1 in. [25.0 mm]

No. 20 [0.850 mm]
No. 40 [0.425 mm] 96.9

No. 200 [0.075 mm] 94.3

No. 60 [0.250 mm]
No. 100 [0.150 mm]

Wash Method

GEOTECHNICAL TEST REPORT
Central Laboratory

Consolidation (T 216)
Trimmings, Water Content, %

Initial Final
Void
Ratio

%
Strain

Water Content, %

Dry Density, lbs/ft³

Void Ratio

Saturation, %

Pmin

Pp

Pmax

Cc/C'c

WIN/Town 023118.00 - LISBON

Loss on Ignition, % (T 267)

Specific Gravity, Corrected to 20°C (T 100) 2.68

Liquid Limit @ 25 blows (T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), % NP

Water Content (T 265), % 22.2

[0.0284 mm] 56.0
[0.0186 mm] 51.1
[0.0114 mm] 39.0
[0.0083 mm] 31.7
[0.0059 mm] 29.2
[0.0030 mm] 21.9
[0.0013 mm] 14.6
[ mm]



Reference No.

300266

1 2  D e s e r t  R d ,  F r e e p o r t      M a i n e D O T  T E S T I N G  L A B O R A T O R I E S      2 1 9  H o g a n  R d ,  B a n g o r

Sample Description

GEOTECHNICAL (UNDISTURBED)

Sampler: BRUCE WILDER

Location:

Sampled

2/12/2020

Received

2/13/2020

Miscellaneous Tests

Comments:

.

Station: 3+12.1 Offset, ft: 5.8 LT Dbfg, ft: 45.0-47.0

Boring No./Sample No.

BB-LFB-103/1U
Sample Type: GEOTECHNICAL

Depth 
taken in 
tube, ft tons/ft² tons/ft²

3 In.

tons/ft² tons/ft²

6 In. Water 
Content, 

%

Description of Material Sampled at the 
Various Tube Depths

Vane Shear Test on Shelby Tubes (Maine DOT)

Paper Copy:  Lab File; Project File; Geotech File

Reported by: GREGORY LIDSTONE Date Reported: 5/15/2020

U. Shear Remold U. Shear Remold

Sieve Analysis (T 88)

3 in. [75.0 mm]

 in. [9.5 mm]

¾ in. [19.0 mm]
½ in. [12.5 mm]

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm]
No. 4 [4.75 mm]
No. 10 [2.00 mm] 100.0

1 in. [25.0 mm]

No. 20 [0.850 mm]
No. 40 [0.425 mm] 100.0

No. 200 [0.075 mm] 99.7

No. 60 [0.250 mm]
No. 100 [0.150 mm]

Wash Method

GEOTECHNICAL TEST REPORT
Central Laboratory

Consolidation (T 216)
Trimmings, Water Content, % 34.4

40.87 30.4
77.059 92.379
1.18 0.818
93.22 100

Initial Final
Void
Ratio

%
Strain

Water Content, %

Dry Density, lbs/ft³

Void Ratio

Saturation, %

Pmin

Pp

Pmax

Cc/C'c

WIN/Town 023118.00 - LISBON

Loss on Ignition, % (T 267)

Specific Gravity, Corrected to 20°C (T 100) 2.69

Liquid Limit @ 25 blows (T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), % NP

Water Content (T 265), % 31.2

[0.0279 mm] 68.2
[0.0182 mm] 62.7
[0.0110 mm] 54.6
[0.0083 mm] 38.2
[0.0062 mm] 27.3
[0.0031 mm] 16.4
[0.0013 mm] 13.6

0-0.5 0.07 0 0.03 0
Alternating layers of light to dark grey clay.

32.4

0.63-1.0 0.21 0 0.19 0
Alternating layers of light to dark grey clay, silt 

line 11.5" to 12".30.7

1.0-1.5 0.19 0 0.16 0
Alternating layers of light to dark grey clay, silt 

line at 15.25".25.1

1.5-1.92 0.11 0 0.24 0
Alternating layers of light to dark grey clay, silt 
line at 20" and 20.5", fine sand line at 21.5",  

fine sand 22" to 23".
21.5



Reference No.

300267

1 2  D e s e r t  R d ,  F r e e p o r t      M a i n e D O T  T E S T I N G  L A B O R A T O R I E S      2 1 9  H o g a n  R d ,  B a n g o r

Sample Description

GEOTECHNICAL (UNDISTURBED)

Sampler: BRUCE WILDER

Location:

Sampled

2/12/2020

Received

2/13/2020

Miscellaneous Tests

Comments:

Maine Sensitive Loading Sequence.

Station: 3+12.1 Offset, ft: 5.8 LT Dbfg, ft: 50.0-52.0

Boring No./Sample No.

BB-LFB-103/2U
Sample Type: GEOTECHNICAL

Depth 
taken in 
tube, ft tons/ft² tons/ft²

3 In.

tons/ft² tons/ft²

6 In. Water 
Content, 

%

Description of Material Sampled at the 
Various Tube Depths

Vane Shear Test on Shelby Tubes (Maine DOT)

Paper Copy:  Lab File; Project File; Geotech File

Reported by: GREGORY LIDSTONE Date Reported: 5/15/2020

U. Shear Remold U. Shear Remold

Sieve Analysis (T 88)

3 in. [75.0 mm]

 in. [9.5 mm]

¾ in. [19.0 mm]
½ in. [12.5 mm]

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm]
No. 4 [4.75 mm]
No. 10 [2.00 mm] 100.0

1 in. [25.0 mm]

No. 20 [0.850 mm]
No. 40 [0.425 mm] 100.0

No. 200 [0.075 mm] 99.9

No. 60 [0.250 mm]
No. 100 [0.150 mm]

Wash Method

GEOTECHNICAL TEST REPORT
Central Laboratory

Consolidation (T 216)
Trimmings, Water Content, % 28.8

34.99 23.09
88.56 103.83
0.903 0.623
104.57 100

Initial Final
Void
Ratio

%
Strain

Water Content, %

Dry Density, lbs/ft³

Void Ratio

Saturation, %

Pmin

Pp

Pmax

Cc/C'c

WIN/Town 023118.00 - LISBON

Loss on Ignition, % (T 267)

Specific Gravity, Corrected to 20°C (T 100) 2.70

Liquid Limit @ 25 blows (T 89), % 26
Plastic Limit (T 90), % 21
Plasticity Index (T 90), % 5

Water Content (T 265), % 34.7

[0.0265 mm] 67.8
[0.0176 mm] 60.5
[0.0106 mm] 53.3
[0.0078 mm] 48.4
[0.0057 mm] 41.2
[0.0030 mm] 26.6
[0.0013 mm] 19.4
[ mm]

0-0.5 0.11 0 0.13 0
Alternating layers of light to dark grey clay, silt 

line at 4.25".36.0

0.63-1.0 0.11 0 0.1 0
Alternating layers of light to dark grey clay, silt 

line at 8"33.9

1.0-1.5 0.15 0 0.24 0
Alternating layers of light to dark grey clay, silt 

line at 12.5", black lines at 13.75" and 14".32.9

1.5-1.75 0.06 0
Alternating layers of light to dark grey clay, 

black lines at 18.75" and 19.25". Vane 
stopped on wax at 21".

31.6
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Reference No. 300267

WIN 023118.00

Station 3+12.1

Boring No./Sample No. BB-LFB-103/2U

TOWN Lisbon

Sampled 2/12/2020

Water Content, % 34.7

Tested By BBURRDepth 50.0-52.0

Plastic Limit (T 90), % 21

Liquid Limit @ 25 blows (T 89), % 26

Plasticity Index (T 90), % 5







                                              One-Dimensional Consolidation by ASTM D2435 - Method B

Project: Lisbon                           Location: --                              Project No.: 023118.00
Boring No.: BB-LFB-103                    Tested By: GSL                            Checked By: --
Sample No.: 1U                            Test Date: 3/3/2020                       Depth: 45.0-47.0 FT
Test No.: 300266                          Sample Type: UNDISTURBED                  Elevation: --

Soil Description: --
Remarks: Maine Sensitive Load/Unload/Reload/Unload Consolidation Test

Measured Specific Gravity: 2.69        Liquid Limit: NP                       Specimen Diameter: 2.50 in
Initial Void Ratio: 1.18               Plastic Limit: NP                      Initial Height: 1.00 in
Final Void Ratio: 0.818                Plasticity Index: NP                   Final Height: 0.83 in

                                             Before Consolidation                   After Consolidation
                                         Trimmings       Specimen+Ring       Specimen+Ring           Trimmings

Container ID                                    41                RING           RING+BASE                 150

Wt. Container + Wet Soil, gm                80.320              401.29              390.95              200.40
Wt. Container + Dry Soil, gm                75.990              360.90              360.90              170.12
Wt. Container, gm                           63.410              262.05              262.05              70.530
Wt. Dry Soil, gm                            12.580              98.846              98.846              99.590
Water Content, %                             34.42               40.87               30.40               30.40
Void Ratio                                     ---                1.18               0.818                 ---
Degree of Saturation, %                        ---               93.22              100.00                 ---
Dry Unit Weight, pcf                           ---              77.059              92.379                 ---



                                              One-Dimensional Consolidation by ASTM D2435 - Method B

Project: Lisbon                           Location: --                              Project No.: 023118.00
Boring No.: BB-LFB-103                    Tested By: GSL                            Checked By: --
Sample No.: 1U                            Test Date: 3/3/2020                       Depth: 45.0-47.0 FT
Test No.: 300266                          Sample Type: UNDISTURBED                  Elevation: --

Soil Description: --
Remarks: Maine Sensitive Load/Unload/Reload/Unload Consolidation Test

Displacement at End of Increment

          Applied         Final        Void      Strain       Sq.Rt
           Stress  Displacement       Ratio      at End         T90          Cv          Mv           k
              tsf            in                       %         min     ft²/sec       1/tsf      ft/day

    1      0.0630       0.01324        1.15        1.33       8.125   2.98e-006   2.10e-001   1.69e-003
    2       0.125       0.02078        1.13        2.08       3.876   6.11e-006   1.22e-001   2.01e-003
    3       0.250       0.03090        1.11        3.09       4.077   5.71e-006   8.10e-002   1.25e-003
    4       0.500       0.04356        1.08        4.36       4.635   4.90e-006   5.06e-002   6.69e-004
    5        1.00       0.06197        1.04        6.20       5.087   4.32e-006   3.68e-002   4.30e-004
    6        2.00       0.08889       0.985        8.89       5.501   3.81e-006   2.69e-002   2.77e-004
    7        4.00        0.1279       0.900        12.8       7.259   2.68e-006   1.95e-002   1.41e-004
    8        8.00        0.1874       0.771        18.7       8.798   1.98e-006   1.49e-002   7.93e-005
    9        4.00        0.1785       0.790        17.9       1.851   8.84e-006   2.22e-003   5.30e-005
   10        2.00        0.1686       0.812        16.9       4.489   3.73e-006   4.93e-003   4.96e-005
   11        1.00        0.1585       0.834        15.9       8.600   1.99e-006   1.01e-002   5.45e-005
   12       0.500        0.1487       0.855        14.9      19.656   8.93e-007   1.96e-002   4.72e-005
   13        1.00        0.1536       0.844        15.4       5.309   3.33e-006   9.80e-003   8.79e-005
   14        2.00        0.1630       0.824        16.3       6.039   2.87e-006   9.43e-003   7.31e-005
   15        4.00        0.1765       0.794        17.7       4.358   3.88e-006   6.76e-003   7.07e-005
   16        8.00        0.2021       0.739        20.2       5.612   2.87e-006   6.40e-003   4.95e-005
   17        16.0        0.2604       0.612        26.1       5.419   2.67e-006   7.29e-003   5.25e-005
   18        4.00        0.2421       0.651        24.2       6.065   2.27e-006   1.53e-003   9.32e-006
   19        1.00        0.2197       0.700        22.0      10.102   1.43e-006   7.45e-003   2.88e-005
   20       0.250        0.2001       0.743        20.0      38.962   3.93e-007   2.62e-002   2.78e-005
   21      0.0625        0.1772       0.793        17.7     198.778   8.12e-008   1.22e-001   2.67e-005

          Applied         Final        Void      Strain         Log
           Stress  Displacement       Ratio      at End         T50          Cv          Mv           k          Ca
              tsf            in                       %         min     ft²/sec       1/tsf      ft/day           %

    1      0.0630       0.01324        1.15        1.33       1.661   3.38e-006   2.10e-001   1.92e-003   0.00e+000
    2       0.125       0.02078        1.13        2.08       0.603   9.13e-006   1.22e-001   3.00e-003   0.00e+000
    3       0.250       0.03090        1.11        3.09       0.534   1.01e-005   8.10e-002   2.21e-003   0.00e+000
    4       0.500       0.04356        1.08        4.36       0.510   1.04e-005   5.06e-002   1.41e-003   0.00e+000
    5        1.00       0.06197        1.04        6.20       0.684   7.47e-006   3.68e-002   7.43e-004   0.00e+000
    6        2.00       0.08889       0.985        8.89       1.489   3.27e-006   2.69e-002   2.37e-004   0.00e+000
    7        4.00        0.1279       0.900        12.8       1.069   4.23e-006   1.95e-002   2.23e-004   0.00e+000
    8        8.00        0.1874       0.771        18.7       0.000   0.00e+000   1.49e-002   0.00e+000   0.00e+000
    9        4.00        0.1785       0.790        17.9       0.434   8.76e-006   2.22e-003   5.25e-005   0.00e+000
   10        2.00        0.1686       0.812        16.9       1.147   3.39e-006   4.93e-003   4.51e-005   0.00e+000
   11        1.00        0.1585       0.834        15.9       2.307   1.73e-006   1.01e-002   4.72e-005   0.00e+000
   12       0.500        0.1487       0.855        14.9       6.711   6.08e-007   1.96e-002   3.21e-005   0.00e+000
   13        1.00        0.1536       0.844        15.4       1.718   2.39e-006   9.80e-003   6.32e-005   0.00e+000
   14        2.00        0.1630       0.824        16.3       2.022   1.99e-006   9.43e-003   5.07e-005   0.00e+000
   15        4.00        0.1765       0.794        17.7       1.113   3.52e-006   6.76e-003   6.43e-005   0.00e+000
   16        8.00        0.2021       0.739        20.2       1.759   2.13e-006   6.40e-003   3.67e-005   0.00e+000
   17        16.0        0.2604       0.612        26.1       1.912   1.76e-006   7.29e-003   3.46e-005   0.00e+000
   18        4.00        0.2421       0.651        24.2       1.111   2.87e-006   1.53e-003   1.18e-005   0.00e+000
   19        1.00        0.2197       0.700        22.0       3.853   8.74e-007   7.45e-003   1.76e-005   0.00e+000
   20       0.250        0.2001       0.743        20.0       0.000   0.00e+000   2.62e-002   0.00e+000   0.00e+000
   21      0.0625        0.1772       0.793        17.7       0.000   0.00e+000   1.22e-001   0.00e+000   0.00e+000







                                              One-Dimensional Consolidation by ASTM D2435 - Method B

Project: Lisbon                           Location: --                              Project No.: 023118.00
Boring No.: BB-LFB-103                    Tested By: GSL                            Checked By: --
Sample No.: 2U                            Test Date: 3/18/2020                      Depth: 50.0-52.0 FT
Test No.: 300267                          Sample Type: UNDISTURBED                  Elevation: --

Soil Description: Grey SoftSensitive Clay
Remarks: Maine Sensitive Load/Unload/Reload/Unload Consolidation Test

Estimated Specific Gravity: 2.70       Liquid Limit: 27                       Specimen Diameter: 2.50 in
Initial Void Ratio: 0.903              Plastic Limit: 21                      Initial Height: 0.99 in
Final Void Ratio: 0.623                Plasticity Index: 6                    Final Height: 0.85 in

                                             Before Consolidation                   After Consolidation
                                         Trimmings       Specimen+Ring       Specimen+Ring           Trimmings

Container ID                                   154                RING           RING+BASE                  29

Wt. Container + Wet Soil, gm                115.74              414.63              401.18              202.13
Wt. Container + Dry Soil, gm                103.32              375.08              375.08              175.70
Wt. Container, gm                           60.210              262.04              262.04              61.220
Wt. Dry Soil, gm                            43.110              113.04              113.04              114.48
Water Content, %                             28.81               34.99               23.09               23.09
Void Ratio                                     ---               0.903               0.623                 ---
Degree of Saturation, %                        ---              104.57              100.00                 ---
Dry Unit Weight, pcf                           ---              88.560              103.83                 ---



                                              One-Dimensional Consolidation by ASTM D2435 - Method B

Project: Lisbon                           Location: --                              Project No.: 023118.00
Boring No.: BB-LFB-103                    Tested By: GSL                            Checked By: --
Sample No.: 2U                            Test Date: 3/18/2020                      Depth: 50.0-52.0 FT
Test No.: 300267                          Sample Type: UNDISTURBED                  Elevation: --

Soil Description: Grey SoftSensitive Clay
Remarks: Maine Sensitive Load/Unload/Reload/Unload Consolidation Test

Displacement at End of Increment

          Applied         Final        Void      Strain       Sq.Rt
           Stress  Displacement       Ratio      at End         T90          Cv          Mv           k
              tsf            in                       %         min     ft²/sec       1/tsf      ft/day

    1      0.0646       0.01271       0.879        1.28      46.528   5.15e-007   1.98e-001   2.75e-004
    2       0.125       0.02967       0.847        2.98      75.359   3.09e-007   2.82e-001   2.35e-004
    3       0.250       0.04404       0.819        4.43      24.853   9.06e-007   1.16e-001   2.82e-004
    4       0.500       0.06041       0.788        6.07      16.498   1.32e-006   6.58e-002   2.34e-004
    5        1.00       0.08011       0.750        8.05       7.761   2.70e-006   3.96e-002   2.89e-004
    6        2.00        0.1043       0.704        10.5       5.775   3.46e-006   2.43e-002   2.27e-004
    7        4.00        0.1317       0.651        13.2       5.001   3.77e-006   1.38e-002   1.40e-004
    8        8.00        0.1614       0.595        16.2       4.271   4.13e-006   7.44e-003   8.29e-005
    9        4.00        0.1571       0.603        15.8       0.855   2.00e-005   1.08e-003   5.85e-005
   10        2.00        0.1531       0.610        15.4       0.949   1.82e-005   2.00e-003   9.84e-005
   11        1.00        0.1482       0.620        14.9       2.568   6.80e-006   4.87e-003   8.94e-005
   12       0.500        0.1433       0.629        14.4       4.397   4.02e-006   9.85e-003   1.07e-004
   13        1.00        0.1448       0.626        14.6       4.985   3.56e-006   3.03e-003   2.91e-005
   14        2.00        0.1487       0.619        14.9       1.687   1.05e-005   3.84e-003   1.08e-004
   15        4.00        0.1560       0.605        15.7       1.443   1.21e-005   3.68e-003   1.20e-004
   16        8.00        0.1690       0.580        17.0       1.891   8.99e-006   3.28e-003   7.94e-005
   17        16.0        0.1974       0.526        19.8       2.564   6.30e-006   3.57e-003   6.06e-005
   18        4.00        0.1856       0.548        18.7       0.527   3.00e-005   9.88e-004   8.00e-005
   19        1.00        0.1743       0.570        17.5       1.676   9.72e-006   3.77e-003   9.88e-005
   20       0.250        0.1633       0.591        16.4       9.035   1.85e-006   1.48e-002   7.39e-005
   21      0.0625        0.1543       0.608        15.5      25.056   6.84e-007   4.82e-002   8.90e-005

          Applied         Final        Void      Strain         Log
           Stress  Displacement       Ratio      at End         T50          Cv          Mv           k          Ca
              tsf            in                       %         min     ft²/sec       1/tsf      ft/day           %

    1      0.0646       0.01271       0.879        1.28       0.000   0.00e+000   1.98e-001   0.00e+000   0.00e+000
    2       0.125       0.02967       0.847        2.98       0.000   0.00e+000   2.82e-001   0.00e+000   0.00e+000
    3       0.250       0.04404       0.819        4.43       0.000   0.00e+000   1.16e-001   0.00e+000   0.00e+000
    4       0.500       0.06041       0.788        6.07       4.556   1.11e-006   6.58e-002   1.97e-004   0.00e+000
    5        1.00       0.08011       0.750        8.05       2.199   2.21e-006   3.96e-002   2.37e-004   0.00e+000
    6        2.00        0.1043       0.704        10.5       1.915   2.42e-006   2.43e-002   1.59e-004   0.00e+000
    7        4.00        0.1317       0.651        13.2       1.211   3.62e-006   1.38e-002   1.35e-004   0.00e+000
    8        8.00        0.1614       0.595        16.2       1.149   3.57e-006   7.44e-003   7.16e-005   0.00e+000
    9        4.00        0.1571       0.603        15.8       0.000   0.00e+000   1.08e-003   0.00e+000   0.00e+000
   10        2.00        0.1531       0.610        15.4       0.000   0.00e+000   2.00e-003   0.00e+000   0.00e+000
   11        1.00        0.1482       0.620        14.9       0.438   9.28e-006   4.87e-003   1.22e-004   0.00e+000
   12       0.500        0.1433       0.629        14.4       1.012   4.06e-006   9.85e-003   1.08e-004   0.00e+000
   13        1.00        0.1448       0.626        14.6       0.318   1.30e-005   3.03e-003   1.06e-004   0.00e+000
   14        2.00        0.1487       0.619        14.9       0.000   0.00e+000   3.84e-003   0.00e+000   0.00e+000
   15        4.00        0.1560       0.605        15.7       0.322   1.26e-005   3.68e-003   1.25e-004   0.00e+000
   16        8.00        0.1690       0.580        17.0       0.441   8.95e-006   3.28e-003   7.91e-005   0.00e+000
   17        16.0        0.1974       0.526        19.8       0.690   5.44e-006   3.57e-003   5.23e-005   0.00e+000
   18        4.00        0.1856       0.548        18.7       0.000   0.00e+000   9.88e-004   0.00e+000   0.00e+000
   19        1.00        0.1743       0.570        17.5       0.607   6.23e-006   3.77e-003   6.33e-005   0.00e+000
   20       0.250        0.1633       0.591        16.4       2.219   1.75e-006   1.48e-002   6.99e-005   0.00e+000
   21      0.0625        0.1543       0.608        15.5       6.497   6.13e-007   4.82e-002   7.97e-005   0.00e+000
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Figure 8-3:  Modulus of Subgrade Reaction (NAVFAC, 1986a) 
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Settle3D Analysis Information

Lisbon Frazier Bridge
 

Project Settings

23118LisbonFrazierSettleR7.s3zDocument Name
Lisbon Frazier BridgeProject Title
Immediate, 1-year consolidation, and secondary consolidationAnalysis
Manahan/Check L KrusinskiAuthor
MaineDOTCompany
8/13/2020 rev7 12/9/2020Date Created

Comments
SVI load = 2750 psf (RN)
Delta q = 1781 psf at bottom slab ele. outside horizontal
limits of existing pipe arch
Model 2-foot crushed stone mat with geogrid

BoussinesqStress Computation Method
Time-dependent Consolidation Analysis

yearsTime Units
feet/yearPermeability Units

Calculate settlement with mean stress
Use average properties to calculate layered stresses

 

Stage Settings

Time [years]NameStage #
0Immediate1
1Consolidation2

50Long-term3
 

Results

Time taken to compute: 1.21365 seconds

 
Stage: Immediate = 0 y



MaximumMinimumData Type
2.732080Total Settlement [in]

0.395981-0.00113087Consolidation Settlement [in]
2.33610Immediate Settlement [in]

00Secondary Settlement [in]
1.7810Loading Stress [ksf]

3.690410Effective Stress [ksf]
1.33577-6.30698e-011Mean Stress [ksf]
7.10520Total Stress [ksf]

0.0092997-0.000200545Total Strain
3.41480Pore Water Pressure [ksf]

1.78102-8.4093e-011Excess Pore Water Pressure [ksf]
64.1590Degree of Consolidation [%]

5.440380.025875Pre-consolidation Stress [ksf]
1.806191Over-consolidation Ratio
1.179850Void Ratio

0.02912120Permeability [ft/y]
36.50Coefficient of Consolidation [ft^2/y]

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

0.9832820Undrained Shear Strength
 

Stage: Consolidation = 1 y

MaximumMinimumData Type
2.800480Total Settlement [in]

0.4643860Consolidation Settlement [in]
2.33610Immediate Settlement [in]

00Secondary Settlement [in]
1.7810Loading Stress [ksf]

3.671870Effective Stress [ksf]
1.33577-6.30698e-011Mean Stress [ksf]
7.10520Total Stress [ksf]

0.0102706-0.000200545Total Strain
3.433330Pore Water Pressure [ksf]

0.1261340Excess Pore Water Pressure [ksf]
74.30740Degree of Consolidation [%]
5.440380.025875Pre-consolidation Stress [ksf]
1.798161Over-consolidation Ratio
1.179560Void Ratio

0.02912120Permeability [ft/y]
36.50Coefficient of Consolidation [ft^2/y]

00Hydroconsolidation Settlement [in]
62.13170Average Degree of Consolidation [%]

0.9861780Undrained Shear Strength
 

Stage: Long-term = 50 y



MaximumMinimumData Type
3.207550Total Settlement [in]

0.6249020Consolidation Settlement [in]
2.33610Immediate Settlement [in]

0.246550Secondary Settlement [in]
1.7810Loading Stress [ksf]

3.797960Effective Stress [ksf]
1.33577-6.30698e-011Mean Stress [ksf]
7.10520Total Stress [ksf]

0.0123946-0.000200545Total Strain
3.307240Pore Water Pressure [ksf]

4.11419e-0050Excess Pore Water Pressure [ksf]
99.99170Degree of Consolidation [%]
5.440380.025875Pre-consolidation Stress [ksf]
1.788471Over-consolidation Ratio
1.179560Void Ratio

0.02912120Permeability [ft/y]
36.50Coefficient of Consolidation [ft^2/y]

00Hydroconsolidation Settlement [in]
99.98830Average Degree of Consolidation [%]

0.9924290Undrained Shear Strength
 

Loads

1. Rectangular Load

53.5 ftLength
18 ftWidth
0 degreesRotation angle
FlexibleLoad Type

963 ft2Area of Load
1.781 ksfLoad
11 ftDepth
Immediate = 0 yInstallation Stage

 

Coordinates

Y [ft]X [ft]
-9-26.75
-926.75
926.75
9-26.75

 
 

Soil Layers

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

No011Loose Fill1
No1122-foot Crushed Stone Mat with Geogrid2
No1314.5Med Dense Marine Sands3
No27.513Med Dense Marine Sands Med Stiff Silt4
No40.58Soft Upper Silt-Clay5
No48.59V. Soft Silt-Clay6

 



Soil Properties

V. Soft 
Silt-Clay

2-foot Crushed Stone 
Mat with Geogrid

Soft Upper 
Silt-Clay

Med Dense Marine 
Sands Med Stiff Silt

Med Dense 
Marine Sands

Loose 
Fill

Property

__________________Color

0.110.1250.110.1150.1150.115
Unit Weight [kips/
ft3]

0.1150.130.1150.120.120.12
Saturated Unit 
Weight [kips/ft3]

0.20.20.20.250.250.25Poisson's Ratio

EnabledEnabledEnabledEnabledEnabledEnabledImmediate 
Settlement

73200073261319250E [ksf]
2928000292104412761000Eur [ksf]

EnabledDisabledEnabledDisabledDisabledDisabledPrimary 
Consolidation

Non-
Linear

Non-LinearMaterial Type

0.170.427Cc
0.0350.068Cr

0.91.18e0
111.8111OCR

36.536.5Cv [ft2/y]
11B-bar

MesriDisabledMesriDisabledDisabledDisabledSecondary 
Consolidation

0.040.04Ca/Cc

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
4.5 ft1



 

Query Points

Number of Divisions(X,Y) LocationPoint #
Auto: 79-2.13163e-014, 7.10543e-0151

 

Field Point Grid

294Number of points
2Expansion Factor

 

Grid Coordinates

Y [ft]X [ft]
35.7553.5

-35.7553.5
-35.75-53.5
35.75-53.5

 





Document Name
23118LisbonFrazierSettleR7.s3z
Project Summary
  Job Title: Lisbon Frazier Bridge
  Analysis: Immediate, 1-year consolidation, and secondary consolidation
  Author: Manahan/Check L Krusinski
  Company: MaineDOT
  Date Created: 8/13/2020 rev7 12/9/2020
  Comments:
   SVI load = 2750 psf (RN)
   Delta q = 1781 psf at bottom slab ele. outside horizontal 
   limits of existing pipe arch
   Model 2-foot crushed stone mat with geogrid
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                                              One-Dimensional Consolidation by ASTM D2435 - Method B

Project: Lisbon                           Location: --                              Project No.: 023118.00
Boring No.: BB-LFB-103                    Tested By: GSL                            Checked By: --
Sample No.: 1U                            Test Date: 3/3/2020                       Depth: 45.0-47.0 FT
Test No.: 300266                          Sample Type: UNDISTURBED                  Elevation: --

Soil Description: --
Remarks: Maine Sensitive Load/Unload/Reload/Unload Consolidation Test

Measured Specific Gravity: 2.69        Liquid Limit: NP                       Specimen Diameter: 2.50 in
Initial Void Ratio: 1.18               Plastic Limit: NP                      Initial Height: 1.00 in
Final Void Ratio: 0.818                Plasticity Index: NP                   Final Height: 0.83 in

                                             Before Consolidation                   After Consolidation
                                         Trimmings       Specimen+Ring       Specimen+Ring           Trimmings

Container ID                                    41                RING           RING+BASE                 150

Wt. Container + Wet Soil, gm                80.320              401.29              390.95              200.40
Wt. Container + Dry Soil, gm                75.990              360.90              360.90              170.12
Wt. Container, gm                           63.410              262.05              262.05              70.530
Wt. Dry Soil, gm                            12.580              98.846              98.846              99.590
Water Content, %                             34.42               40.87               30.40               30.40
Void Ratio                                     ---                1.18               0.818                 ---
Degree of Saturation, %                        ---               93.22              100.00                 ---
Dry Unit Weight, pcf                           ---              77.059              92.379                 ---



                                              One-Dimensional Consolidation by ASTM D2435 - Method B

Project: Lisbon                           Location: --                              Project No.: 023118.00
Boring No.: BB-LFB-103                    Tested By: GSL                            Checked By: --
Sample No.: 1U                            Test Date: 3/3/2020                       Depth: 45.0-47.0 FT
Test No.: 300266                          Sample Type: UNDISTURBED                  Elevation: --

Soil Description: --
Remarks: Maine Sensitive Load/Unload/Reload/Unload Consolidation Test

Displacement at End of Increment

          Applied         Final        Void      Strain       Sq.Rt
           Stress  Displacement       Ratio      at End         T90          Cv          Mv           k
              tsf            in                       %         min     ft²/sec       1/tsf      ft/day

    1      0.0630       0.01324        1.15        1.33       8.125   2.98e-006   2.10e-001   1.69e-003
    2       0.125       0.02078        1.13        2.08       3.876   6.11e-006   1.22e-001   2.01e-003
    3       0.250       0.03090        1.11        3.09       4.077   5.71e-006   8.10e-002   1.25e-003
    4       0.500       0.04356        1.08        4.36       4.635   4.90e-006   5.06e-002   6.69e-004
    5        1.00       0.06197        1.04        6.20       5.087   4.32e-006   3.68e-002   4.30e-004
    6        2.00       0.08889       0.985        8.89       5.501   3.81e-006   2.69e-002   2.77e-004
    7        4.00        0.1279       0.900        12.8       7.259   2.68e-006   1.95e-002   1.41e-004
    8        8.00        0.1874       0.771        18.7       8.798   1.98e-006   1.49e-002   7.93e-005
    9        4.00        0.1785       0.790        17.9       1.851   8.84e-006   2.22e-003   5.30e-005
   10        2.00        0.1686       0.812        16.9       4.489   3.73e-006   4.93e-003   4.96e-005
   11        1.00        0.1585       0.834        15.9       8.600   1.99e-006   1.01e-002   5.45e-005
   12       0.500        0.1487       0.855        14.9      19.656   8.93e-007   1.96e-002   4.72e-005
   13        1.00        0.1536       0.844        15.4       5.309   3.33e-006   9.80e-003   8.79e-005
   14        2.00        0.1630       0.824        16.3       6.039   2.87e-006   9.43e-003   7.31e-005
   15        4.00        0.1765       0.794        17.7       4.358   3.88e-006   6.76e-003   7.07e-005
   16        8.00        0.2021       0.739        20.2       5.612   2.87e-006   6.40e-003   4.95e-005
   17        16.0        0.2604       0.612        26.1       5.419   2.67e-006   7.29e-003   5.25e-005
   18        4.00        0.2421       0.651        24.2       6.065   2.27e-006   1.53e-003   9.32e-006
   19        1.00        0.2197       0.700        22.0      10.102   1.43e-006   7.45e-003   2.88e-005
   20       0.250        0.2001       0.743        20.0      38.962   3.93e-007   2.62e-002   2.78e-005
   21      0.0625        0.1772       0.793        17.7     198.778   8.12e-008   1.22e-001   2.67e-005

          Applied         Final        Void      Strain         Log
           Stress  Displacement       Ratio      at End         T50          Cv          Mv           k          Ca
              tsf            in                       %         min     ft²/sec       1/tsf      ft/day           %

    1      0.0630       0.01324        1.15        1.33       1.661   3.38e-006   2.10e-001   1.92e-003   0.00e+000
    2       0.125       0.02078        1.13        2.08       0.603   9.13e-006   1.22e-001   3.00e-003   0.00e+000
    3       0.250       0.03090        1.11        3.09       0.534   1.01e-005   8.10e-002   2.21e-003   0.00e+000
    4       0.500       0.04356        1.08        4.36       0.510   1.04e-005   5.06e-002   1.41e-003   0.00e+000
    5        1.00       0.06197        1.04        6.20       0.684   7.47e-006   3.68e-002   7.43e-004   0.00e+000
    6        2.00       0.08889       0.985        8.89       1.489   3.27e-006   2.69e-002   2.37e-004   0.00e+000
    7        4.00        0.1279       0.900        12.8       1.069   4.23e-006   1.95e-002   2.23e-004   0.00e+000
    8        8.00        0.1874       0.771        18.7       0.000   0.00e+000   1.49e-002   0.00e+000   0.00e+000
    9        4.00        0.1785       0.790        17.9       0.434   8.76e-006   2.22e-003   5.25e-005   0.00e+000
   10        2.00        0.1686       0.812        16.9       1.147   3.39e-006   4.93e-003   4.51e-005   0.00e+000
   11        1.00        0.1585       0.834        15.9       2.307   1.73e-006   1.01e-002   4.72e-005   0.00e+000
   12       0.500        0.1487       0.855        14.9       6.711   6.08e-007   1.96e-002   3.21e-005   0.00e+000
   13        1.00        0.1536       0.844        15.4       1.718   2.39e-006   9.80e-003   6.32e-005   0.00e+000
   14        2.00        0.1630       0.824        16.3       2.022   1.99e-006   9.43e-003   5.07e-005   0.00e+000
   15        4.00        0.1765       0.794        17.7       1.113   3.52e-006   6.76e-003   6.43e-005   0.00e+000
   16        8.00        0.2021       0.739        20.2       1.759   2.13e-006   6.40e-003   3.67e-005   0.00e+000
   17        16.0        0.2604       0.612        26.1       1.912   1.76e-006   7.29e-003   3.46e-005   0.00e+000
   18        4.00        0.2421       0.651        24.2       1.111   2.87e-006   1.53e-003   1.18e-005   0.00e+000
   19        1.00        0.2197       0.700        22.0       3.853   8.74e-007   7.45e-003   1.76e-005   0.00e+000
   20       0.250        0.2001       0.743        20.0       0.000   0.00e+000   2.62e-002   0.00e+000   0.00e+000
   21      0.0625        0.1772       0.793        17.7       0.000   0.00e+000   1.22e-001   0.00e+000   0.00e+000

14.90.500 0.855

4.00 0.794 17.7
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                                              One-Dimensional Consolidation by ASTM D2435 - Method B

Project: Lisbon                           Location: --                              Project No.: 023118.00
Boring No.: BB-LFB-103                    Tested By: GSL                            Checked By: --
Sample No.: 2U                            Test Date: 3/18/2020                      Depth: 50.0-52.0 FT
Test No.: 300267                          Sample Type: UNDISTURBED                  Elevation: --

Soil Description: Grey SoftSensitive Clay
Remarks: Maine Sensitive Load/Unload/Reload/Unload Consolidation Test

Estimated Specific Gravity: 2.70       Liquid Limit: 27                       Specimen Diameter: 2.50 in
Initial Void Ratio: 0.903              Plastic Limit: 21                      Initial Height: 0.99 in
Final Void Ratio: 0.623                Plasticity Index: 6                    Final Height: 0.85 in

                                             Before Consolidation                   After Consolidation
                                         Trimmings       Specimen+Ring       Specimen+Ring           Trimmings

Container ID                                   154                RING           RING+BASE                  29

Wt. Container + Wet Soil, gm                115.74              414.63              401.18              202.13
Wt. Container + Dry Soil, gm                103.32              375.08              375.08              175.70
Wt. Container, gm                           60.210              262.04              262.04              61.220
Wt. Dry Soil, gm                            43.110              113.04              113.04              114.48
Water Content, %                             28.81               34.99               23.09               23.09
Void Ratio                                     ---               0.903               0.623                 ---
Degree of Saturation, %                        ---              104.57              100.00                 ---
Dry Unit Weight, pcf                           ---              88.560              103.83                 ---



                                              One-Dimensional Consolidation by ASTM D2435 - Method B

Project: Lisbon                           Location: --                              Project No.: 023118.00
Boring No.: BB-LFB-103                    Tested By: GSL                            Checked By: --
Sample No.: 2U                            Test Date: 3/18/2020                      Depth: 50.0-52.0 FT
Test No.: 300267                          Sample Type: UNDISTURBED                  Elevation: --

Soil Description: Grey SoftSensitive Clay
Remarks: Maine Sensitive Load/Unload/Reload/Unload Consolidation Test

Displacement at End of Increment

          Applied         Final        Void      Strain       Sq.Rt
           Stress  Displacement       Ratio      at End         T90          Cv          Mv           k
              tsf            in                       %         min     ft²/sec       1/tsf      ft/day

    1      0.0646       0.01271       0.879        1.28      46.528   5.15e-007   1.98e-001   2.75e-004
    2       0.125       0.02967       0.847        2.98      75.359   3.09e-007   2.82e-001   2.35e-004
    3       0.250       0.04404       0.819        4.43      24.853   9.06e-007   1.16e-001   2.82e-004
    4       0.500       0.06041       0.788        6.07      16.498   1.32e-006   6.58e-002   2.34e-004
    5        1.00       0.08011       0.750        8.05       7.761   2.70e-006   3.96e-002   2.89e-004
    6        2.00        0.1043       0.704        10.5       5.775   3.46e-006   2.43e-002   2.27e-004
    7        4.00        0.1317       0.651        13.2       5.001   3.77e-006   1.38e-002   1.40e-004
    8        8.00        0.1614       0.595        16.2       4.271   4.13e-006   7.44e-003   8.29e-005
    9        4.00        0.1571       0.603        15.8       0.855   2.00e-005   1.08e-003   5.85e-005
   10        2.00        0.1531       0.610        15.4       0.949   1.82e-005   2.00e-003   9.84e-005
   11        1.00        0.1482       0.620        14.9       2.568   6.80e-006   4.87e-003   8.94e-005
   12       0.500        0.1433       0.629        14.4       4.397   4.02e-006   9.85e-003   1.07e-004
   13        1.00        0.1448       0.626        14.6       4.985   3.56e-006   3.03e-003   2.91e-005
   14        2.00        0.1487       0.619        14.9       1.687   1.05e-005   3.84e-003   1.08e-004
   15        4.00        0.1560       0.605        15.7       1.443   1.21e-005   3.68e-003   1.20e-004
   16        8.00        0.1690       0.580        17.0       1.891   8.99e-006   3.28e-003   7.94e-005
   17        16.0        0.1974       0.526        19.8       2.564   6.30e-006   3.57e-003   6.06e-005
   18        4.00        0.1856       0.548        18.7       0.527   3.00e-005   9.88e-004   8.00e-005
   19        1.00        0.1743       0.570        17.5       1.676   9.72e-006   3.77e-003   9.88e-005
   20       0.250        0.1633       0.591        16.4       9.035   1.85e-006   1.48e-002   7.39e-005
   21      0.0625        0.1543       0.608        15.5      25.056   6.84e-007   4.82e-002   8.90e-005

          Applied         Final        Void      Strain         Log
           Stress  Displacement       Ratio      at End         T50          Cv          Mv           k          Ca
              tsf            in                       %         min     ft²/sec       1/tsf      ft/day           %

    1      0.0646       0.01271       0.879        1.28       0.000   0.00e+000   1.98e-001   0.00e+000   0.00e+000
    2       0.125       0.02967       0.847        2.98       0.000   0.00e+000   2.82e-001   0.00e+000   0.00e+000
    3       0.250       0.04404       0.819        4.43       0.000   0.00e+000   1.16e-001   0.00e+000   0.00e+000
    4       0.500       0.06041       0.788        6.07       4.556   1.11e-006   6.58e-002   1.97e-004   0.00e+000
    5        1.00       0.08011       0.750        8.05       2.199   2.21e-006   3.96e-002   2.37e-004   0.00e+000
    6        2.00        0.1043       0.704        10.5       1.915   2.42e-006   2.43e-002   1.59e-004   0.00e+000
    7        4.00        0.1317       0.651        13.2       1.211   3.62e-006   1.38e-002   1.35e-004   0.00e+000
    8        8.00        0.1614       0.595        16.2       1.149   3.57e-006   7.44e-003   7.16e-005   0.00e+000
    9        4.00        0.1571       0.603        15.8       0.000   0.00e+000   1.08e-003   0.00e+000   0.00e+000
   10        2.00        0.1531       0.610        15.4       0.000   0.00e+000   2.00e-003   0.00e+000   0.00e+000
   11        1.00        0.1482       0.620        14.9       0.438   9.28e-006   4.87e-003   1.22e-004   0.00e+000
   12       0.500        0.1433       0.629        14.4       1.012   4.06e-006   9.85e-003   1.08e-004   0.00e+000
   13        1.00        0.1448       0.626        14.6       0.318   1.30e-005   3.03e-003   1.06e-004   0.00e+000
   14        2.00        0.1487       0.619        14.9       0.000   0.00e+000   3.84e-003   0.00e+000   0.00e+000
   15        4.00        0.1560       0.605        15.7       0.322   1.26e-005   3.68e-003   1.25e-004   0.00e+000
   16        8.00        0.1690       0.580        17.0       0.441   8.95e-006   3.28e-003   7.91e-005   0.00e+000
   17        16.0        0.1974       0.526        19.8       0.690   5.44e-006   3.57e-003   5.23e-005   0.00e+000
   18        4.00        0.1856       0.548        18.7       0.000   0.00e+000   9.88e-004   0.00e+000   0.00e+000
   19        1.00        0.1743       0.570        17.5       0.607   6.23e-006   3.77e-003   6.33e-005   0.00e+000
   20       0.250        0.1633       0.591        16.4       2.219   1.75e-006   1.48e-002   6.99e-005   0.00e+000
   21      0.0625        0.1543       0.608        15.5       6.497   6.13e-007   4.82e-002   7.97e-005   0.00e+000
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