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============================================================================== 
All subsurface investigations and lab testing information have been completed for the Route 1 
(Elm Street) project in Biddeford. The primary focus of these investigations is to determine the 
general types of pavement materials and subsurface soils in order to select the appropriate 
pavement treatment for this project.  
 
Background Information 
The project begins at the intersection with Beaudoin Avenue and extends southerly 0.54 miles 
to the intersection with Grayson Street. Route 1 at this location is classified as a minor arterial 
and is non‐NHS. Traffic volumes are high with a current AADT of 13390, with 4% heavy trucks 
(536 heavy trucks per day). The 18‐kip Equivalent Single Axel Loads (ESAL’s) for a 20‐year design 
period are 1,708.200. 
 
The proposed scope of work includes widening for additional lanes, drainage improvements, 
and pavement structure improvements. The project is located in an urban area with a mix of 
commercial and residential properties, and a cemetery along the northbound lane. The 
immediate surrounding topography is considered flat. 
 
Site Evaluation 
A site visit was done to evaluate the existing pavement structure condition, to identify the 
types of pavement distress, to confirm as‐built plan information, to note geological features, 
and to establish the preliminary subsurface investigation program.  
 
The existing pavement is approximately 32' total width (12‐foot travel lanes and a southbound 
8‐foot paved shoulder), with a 5‐foot wide gravel shoulder on the northbound side of the 
roadway. The pavement is moderately to severely distressed throughout the project. The 
primary types of distress are reflective cracking of longitudinal and transverse concrete joints 
up through the asphalt surface. There is also evidence of reflective “D” cracking (durability 
cracking). Using coarse aggregate in the concrete mix that is susceptible to freeze‐thaw 
deterioration is the underlying cause of D‐cracking. It always is located at the pavement joints, 
cracks or free edges. Cracking usually begins at the bottom of the slab and moves upward with 
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time. Therefore, the bottom of the slab may be severely deteriorated before the cracks appear 
at the surface.  
 
There is currently no ditching or underdrain present at this location. Standing water can be 
seen on the shoulders after rainstorms and during spring thaw. This standing water is a source 
of water for the formation of D‐cracking and can enter the pavement through surface cracks as 
well as from the saturated underlying base material. 
 
As‐Built Information 
As‐built plans from 1932 indicate that the roadway was originally constructed with three 10‐
foot wide, 40‐foot long, continuously reinforced concrete slabs. The slabs were constructed at 
variable thicknesses, ranging from 7" inches thick at the center of the slab, and widening to 7½" 
thick at the outside of the slabs. The as‐built plan sheets indicate that 8" of base gravel was 
placed under the concrete pavement in this section of Route 1. At some point, the roadway was 
overlayed with bituminous pavement.  
 
Geology 
The Maine Surficial Geology map for the Biddeford Quadrangle shows that the surficial soils at 
this location are Marine shoreline deposits that consist predominately of sands and gravels. The 
Soil Survey of York County indicates that the surficial soils are of the Adams series (AgB), which 
consists of sand and small quantities of silt size particles, with the amount of silt size particles 
decreasing with depth. Adams soils are well draining, with permeability rates increasing with 
depth (a function of the decreasing silt size particles). Ponding of water on the surface is 
common in the late winter. The Soil Survey also has information on the engineering index 
properties, classifications, and land use considerations. Table 1 summarizes the information 
from the Soil Survey. 
   
Table 1: Soil Survey Summary 

Soil 
Unit 

Unified Classification 
AASHTO 

Classification 
Depth 
to H2O 

Depth to 
Bedrock 

Frost 
Action 

Permeability 

Adams 
(AgB) 

SM, SP‐SM, SW‐SM, SP  A‐1,  A‐2,  A‐3  > 6'  > 6'  Low  6 – 20 in/hr 

 
The Maine Design Freezing Index for this site is approximately 1250. For snow free pavement, 
the anticipated depth of frost penetration beneath the pavement structure is 68" for sand 
deposits. Natural soils at this location are considered only slightly frost susceptible, therefore 
the formation of ice lens and associated frost heaving/thaw weakening damage to the 
pavement is not probable.  
 
Subsurface Investigations and Lab Testing 
Roadway Investigations and Lab Testing 
Eight borings were drilled (May 2008) in the roadway to determine the subsurface material 
types, to confirm the existence of a concrete roadway, to collect representative samples and 
depths of the existing base/subbase gravels, to identify shallow bedrock, and to identify the 
depth to groundwater. Borings were drilled to a depth of approximately 5' or refusal, which 
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ever was encountered first. Pavement cores were also collected at two locations to confirm the 
HMA and concrete thicknesses, and material quality. No shallow refusals or groundwater were 
encountered in any borings.  
 
Boring and core information indicates that the pavement structure consists of approximately 
3.6" to 6.0" of HMA, 4.8" to 7.2" of concrete pavement, and 16.8" to 25.2" of granular material. 
A core collected in a joint location at Station 43+25 revealed that the bottom of the slab at that 
location was severely deteriorated.  
 
Laboratory testing was completed on eight samples to determine the grain size distribution, 
water content, the Unified (USCS) and AASHTO Classifications, and the Frost Susceptibility 
Rating of the existing subbase and subgrade.  
 
The subbase samples test results indicate that the existing material has a Unified classification 
of SM and an AASHTO classification of A‐1‐B or A‐2‐4. The existing subbase exceeds the 
MaineDOT maximum of 7% passing the #200 sieve and therefore does not meet the MaineDOT 
requirements for base or subbase aggregate.  
 
All subgrade samples tested have a Unified Classification of SP‐SM or SM and an AASHTO 
Classification of A‐1‐B or A‐2‐4. The subgrade soils are considered slightly frost susceptible. Test 
results confirm the soils information in the Soil Survey and on the Surficial Geology map. 
Testing results indicate that there are higher water contents in the subgrade samples at 
Stations 50+96 and 63+13. Roadway photographs indicate that water ponds on the surface in 
this general location. 
 
Table 2 summarizes the subsurface information and lab testing data. Please refer to the 
detailed boring logs and the lab testing data attached at the end of this report for more specific 
information.  
 
Table 2: Geotechnical Investigations and Lab Testing Summary‐Roadway 

Pavement Thickness 
Boring         
No. 

Station      
Offset     
(ft) 

Drilling 
Depth       
(ft) 

Depth 
to 

water     
(ft)  HMA    

(in) 
Concrete 

(in) 
Subbase     

(in) 

Total 
Pavement 
Thickness 

(in) 

Subbase Class 
(USCS & 
AASHTO) 

Subgrade 
Type    

HB‐BIDD‐101  63+13  6.4 L  5.0  xxx  3.6  7.2  25.2  36.0  SM / A‐2‐4  SAND 

HB‐BIDD‐102  56+23  4.1 R  5.0  xxx  4.8  6.0  19.2  30.0  SM / A‐1‐b  SAND 

HB‐BIDD‐103  52+84  4.1 R  5.0  xxx  4.8  6.0  19.2  30.0  SM / A‐1‐b  SAND 

HB‐BIDD‐104  50+96  4.2 L  5.0  xxx  4.8  4.8  16.8  26.4  SM / A‐2‐4  SAND 

HB‐BIDD‐105  48+08  4.8 L  5.0  xxx  4.8  6.0  19.2  30.0  SM / A‐1‐b  SAND 

HB‐BIDD‐106  46+38  6.4 L  5.0  xxx  6.0  4.8  19.2  30.0  SM / A‐2‐4  SAND 

HB‐BIDD‐107  43+52  12.4 R  5.0  xxx  6.0  6.0  18.0  30.0  SM / A‐2‐4  SAND 

HB‐BIDD‐108  40+33  4.5 R  5.0  xxx  6.0  6.0  18.0  30.0  SM / A‐2‐4  SAND 
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Drainage Outlet Investigations and Lab Testing 
Six borings were drilled off alignment from Station 50+75 to 51+80 for a proposed drainage 
outlet location and for environmental purposes. Borings HB‐BIDD 201 through HB‐BIDD‐205 
were located in a fill area that consisted of tailings and waste soils from the Biddeford Wal‐Mart 
construction project several years ago. All borings were drilled to 30’ (+/‐) below the existing 
ground surface, or to refusal, which ever was encountered first. The materials encountered 
included sand, gravel, silt, clay, asphalt, brick, and rock fragments. Refusal was encountered at 
a few locations and based on the drill bit response, the drillers believe that refusal was on 
boulder sized material and not bedrock. Boulder sized tailings are visible at the edge of the fill 
area, so it is assumed that the refusal was on similar sized pieces of rock.  Native soils 
encountered below the fill consist primarily of sand with small amounts of gravel. Groundwater 
was encountered in one boring at an elevation 136.8’ (corresponds to 28.2’ b.g.s). This 
elevation was measured during the drilling process and probably does not represent a stabilized 
groundwater elevation. Wet soils were encountered within some of the fill material, therefore 
the drainage capabilities of the fill is expected to be variable.  
 
One boring (HB‐BIDD‐206) was drilled in what is believed to be native soils at Station 50+60 and 
approximately 434.4’ to the northwest of Route 1. This boring was drilled to a depth of 12’ 
below the existing ground surface. Soils at this location consist of sand with small amounts of 
gravel and silt. Groundwater was encountered at elevation of 133.7’ (8.8’ b.g.s.) Again, this 
depth was measured during the drilling process and probably does not represent a stabilized 
groundwater level.  The Soil Survey of York County indicates that the surficial soils at this 
location are of the Colton series (CoB), which consists primarily of sand and gravel. Colton soils 
typically have a very rapid permeability rate. As per the Soil Survey, there is a hazard of 
groundwater contamination because of the rapid permeability of this soil.  
 
Table 3 summarizes the investigations and lab testing information at the proposed drainage 
outlet location. 
 
Table 3: Geotechnical Investigations and Lab Testing Summary‐Drainage Outlet 

Boring No.  Station  Offset (ft) 
Drilling 
Depth 
(ft) 

Depth 
to 

refusal 
(ft) 

Depth of 
fill (ft) 

Fill ‐ 
USCS/AASHTO 
Classification 

Natural soil ‐
USCS/AASHTO 
Classification 

Depth 
to 

water 
(ft) 

Comments 

HB‐BIDD‐201  50+79.3  201.7 R  31.5     14  SW‐SM, A‐1‐b  SP/A‐3  28.2  g.w.  elev. 136.2” 

HB‐BIDD‐202  51+35  220.4 R  27     23  ML, A‐4  SP‐SM/ A‐3     wet soils @ 10' 

HB‐BIDD‐203  51+79.8  239.5 R  32     29  SM, A‐1‐b  SP‐SM/ A‐1‐b     wet soils @ 10' 

HB‐BIDD‐204  51+15.5  300.1 R  15.8  15.8  15.8  GM, A‐2‐4          

HB‐BIDD‐205  50+74.5  322.1 R  17.1  17.1  17.1  ML, A‐4        wet soils @ 5' 

HB‐BIDD‐206  50+60  434.4 R  12           SM, SP‐SM/A‐1‐b  8.8  g.w.  elev. 133.7’  

 
Design Considerations 
Pavement Structure 
The D‐cracking in the existing concrete pavement is considered medium to high severity, and it 
is expected that the underside of the concrete is highly deteriorated at joint locations. The 
pavement core in photo C‐2 shows the deterioration at the bottom of the slab. D‐cracking is a 
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non‐repairable materials issue and will eventually result in slab disintegration and loss of 
support for traffic loadings. The existing subbase does not meet the MaineDOT requirements 
for base or subbase aggregate. Removing the existing concrete pavement and underlying gravel 
and constructing a new 30” thick pavement structure is recommended.  
 
Subgrade 
The subgrade soils consist primarily of sand with varying amounts of silt. This soil type should 
provide excellent foundation support for the pavement structure. Based on the boring 
information and correlations to Soil Support Values, the recommended Subgrade Resilient 
Modulus (Mr) value to use for the pavement design is 4800 psi. Testing results indicate that 
there are higher water contents in the subgrade samples at Stations 50+96 and 63+13. 
 
Bedrock 
No shallow refusals were encountered in the borings therefore bedrock excavation is not 
expected on this project. Geology maps also indicate that there is no shallow bedrock at this 
location. 
 
Drainage 
The existing underlying natural soils have good drainage properties and the permeability 
increases as the depth below the surface increases. No shallow groundwater issues are 
expected. Since the surface soils may have a lower permeability rate, positive drainage of the 
pavement structure is recommended to prolong pavement service life. Surface water should be 
removed either by ditching or by a closed drainage system. 
 
Construction Considerations 
Soil Survey maps indicate that the existing natural soils tend to cave when excavated, therefore 
trenches for underdrain and cross pipes may be difficult to keep open. If groundwater is 
encountered in deeper excavations, dewatering may be necessary to keep the trench in the dry 
and the soils stable. 
 
 
Attachments: 
Project Location Map 
Project Pavement Photo’s 
As‐built Plans 
Maine Surficial Geology Map (Biddeford Quadrangle) 
Soil Survey of York County 
Design Freezing Index/Frost Depth Chart 
Boring Logs 
Pavement Core Photo’s 
Laboratory Testing Summary Sheet 
Grain Size Curves 
Subgrade Resilient Modulus Charts 
Geoplans 
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DURABILITY CRACKING (“D” CRACKING)

Description

Closely spaced crescent-shaped hairline cracking pattern.

Occurs adjacent to joints, cracks, or free edges; initiating in slab corners. Dark
coloring of the cracking pattern and surrounding area.

How to Measure

Record number of slabs with “D” cracking and square meters of area affected
at each severity level. The slab and affected area severity rating is based on the
highest severity level present for at least 10 percent of the area affected.

Severity Levels

LOW

“D” cracks are tight, with no loose or missing pieces, and no patching is in the
affected area.

MODERATE

“D” cracks are well-defined, and some small pieces are loose or have been
displaced.

HIGH

“D” cracking has a well-developed pattern, with a significant amount of loose or
missing material. Displaced pieces, up to 0.1 m2, may have been patched.

2

37

Cracking

FIGURE 51

Distress Type JCP 2—Durability Cracking (“D” Cracking)

FIGURE 52

Distress Type JCP 2—
Moderate Severity “D”

Cracking with Well-
Defined Pattern

FIGURE 53

Distress Type
JCP 2—High
Severity “D”
Cracking with
Loose and
Missing Material
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3.00 - 5.00

SSA
-0.30

-0.90
-1.10

-3.00

-5.00

PAVEMENT.
0.30

CONCRETE.
0.90

Brown, damp, fine to medium SAND, some gravel.
1.10

Dark brown, moist, fine to medium SAND  some silt, trace gravel.
3.00

Gold, damp, fine to medium SAND, little gravel, trace silt.

5.00
Bottom of Exploration at 5.00 feet below ground surface.

NO REFUSAL

G#207234

A-2-4, SM

WC=13.7%

G#207235

A-1-b, SP-SM

WC=4.6

Maine Department of Transportation Project: Elm Street (Route 1) Boring No.: HB-BIDD-101

Soil/Rock Exploration Log
Location: Biddeford, Maine

US CUSTOMARY UNITS PIN: 14814.00

Driller: MaineDOT Elevation (ft.) Auger ID/OD: 5" Dia.

Operator: E. Giguere/C. Giles Datum: NAVD 88 Sampler: Off Flights

Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A

Date Start/Finish: 5/8/08-5/8/08 Drilling Method: Solid Stem Auger Core Barrel: N/A

Boring Location: 63+13, 6.4 Lt. Casing ID/OD: N/A Water Level*: None Observed

Hammer Efficiency Factor: Hammer Type: Automatic Hydraulic Rope & Cathead 

Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane 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 = Annual Calibration Value PI = Plasticity Index

V = Insitu 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 Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Offsets are from Existing Roadway CL.

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.: HB-BIDD-101
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C1
C1
S3

0.00 - 0.40
0.40 - 0.90
0.90 - 5.00

SSA -0.40

-0.90

-5.00

PAVEMENT, (Core sample taken).
0.40

CONCRETE, (Core sample taken).
0.90

Light brown, damp, fine to medium SAND, little silt, little gravel.

5.00
Bottom of Exploration at 5.00 feet below ground surface.

NO REFUSAL

G#207236

A-1-b, SM

WC=4.2%

Maine Department of Transportation Project: Elm Street (Route 1) Boring No.: HB-BIDD-102

Soil/Rock Exploration Log
Location: Biddeford, Maine

US CUSTOMARY UNITS PIN: 14814.00

Driller: MaineDOT Elevation (ft.) Auger ID/OD: 5" Dia.

Operator: E. Giguere/C. Giles Datum: NAVD 88 Sampler: Off Flights

Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A

Date Start/Finish: 5/8/08-5/8/08 Drilling Method: Solid Stem Auger Core Barrel: N/A

Boring Location: 56+23, 4.1 Rt. Casing ID/OD: N/A Water Level*: None Observed

Hammer Efficiency Factor: Hammer Type: Automatic Hydraulic Rope & Cathead 

Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane 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 = Annual Calibration Value PI = Plasticity Index

V = Insitu 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 Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Offsets are from Existing Roadway CL.

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.: HB-BIDD-102
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S4 0.90 - 5.00 SSA -0.35

-0.90

-5.00

PAVEMENT.
0.35

CONCRETE.
0.90

Brown, damp, fine to coarse SAND, some silt, little gravel.

5.00
Bottom of Exploration at 5.00 feet below ground surface.

NO REFUSAL

G#207237

A-1-b, SM

WC=6.2%

Maine Department of Transportation Project: Elm Street (Route 1) Boring No.: HB-BIDD-103

Soil/Rock Exploration Log
Location: Biddeford, Maine

US CUSTOMARY UNITS PIN: 14814.00

Driller: MaineDOT Elevation (ft.) Auger ID/OD: 5" Dia.

Operator: E. Giguere/C. Giles Datum: NAVD 88 Sampler: Off Flights

Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A

Date Start/Finish: 5/8/08-5/8/08 Drilling Method: Solid Stem Auger Core Barrel: N/A

Boring Location: 52+84, 4.1 Rt. Casing ID/OD: N/A Water Level*: None Observed

Hammer Efficiency Factor: Hammer Type: Automatic Hydraulic Rope & Cathead 

Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane 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 = Annual Calibration Value PI = Plasticity Index

V = Insitu 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 Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Offsets are from Existing Roadway CL.

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.: HB-BIDD-103

D
e
p
th

 (
ft

.)

S
a
m

p
le

 N
o
.

Sample Information

P
e
n
./

R
e
c
. 

(i
n
.)

S
a
m

p
le

 D
e
p
th

(f
t.

)

B
lo

w
s
 (

/6
 i
n
.)

S
h
e
a
r

S
tr

e
n
g
th

(p
s
f)

o
r 

R
Q

D
 (

%
)

N
-u

n
c
o
rr

e
c
te

d

N
6
0

C
a
s
in

g
 

B
lo

w
s

E
le

v
a
ti
o
n

(f
t.

)

G
ra

p
h
ic

 L
o
g

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.

Page 1 of 1



0

5

10

15

20

25

S5

S6

0.80 - 2.20

2.20 - 5.00

SSA -0.40
-0.80

-2.20

-5.00

PAVEMENT.
0.40

CONCRETE.
0.80

Brown, damp, fine to coarse SAND, some silt, little gravel.
2.20

Brown, moist, fine to medium SAND, some silt, trace gravel.

5.00
Bottom of Exploration at 5.00 feet below ground surface.

NO REFUSAL

G#207238

A-2-4, SM

WC=6.0%

G#207239

A-2-4, SM

WC=21.5%

Maine Department of Transportation Project: Elm Street (Route 1) Boring No.: HB-BIDD-104

Soil/Rock Exploration Log
Location: Biddeford, Maine

US CUSTOMARY UNITS PIN: 14814.00

Driller: MaineDOT Elevation (ft.) Auger ID/OD: 5" Dia.

Operator: E. Giguere/C. Giles Datum: NAVD 88 Sampler: Off Flights

Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A

Date Start/Finish: 5/8/08-5/8/08 Drilling Method: Solid Stem Auger Core Barrel: N/A

Boring Location: 50+96, 4.2 Lt. Casing ID/OD: N/A Water Level*: None Observed

Hammer Efficiency Factor: Hammer Type: Automatic Hydraulic Rope & Cathead 

Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane 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 = Annual Calibration Value PI = Plasticity Index

V = Insitu 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 Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Offsets are from Existing Roadway CL.

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.: HB-BIDD-104
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S7 0.85 - 5.00 SSA -0.40
-0.85

-5.00

PAVEMENT.
0.40

CONCRETE.
0.85

Brown, moist, fine to coarse SAND, little silt, little gravel.

5.00
Bottom of Exploration at 5.00 feet below ground surface.

NO REFUSAL

Maine Department of Transportation Project: Elm Street (Route 1) Boring No.: HB-BIDD-105

Soil/Rock Exploration Log
Location: Biddeford, Maine

US CUSTOMARY UNITS PIN: 14814.00

Driller: MaineDOT Elevation (ft.) Auger ID/OD: 5" Dia.

Operator: E. Giguere/C. Giles Datum: NAVD 88 Sampler: Off Flights

Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A

Date Start/Finish: 5/8/08-5/8/08 Drilling Method: Solid Stem Auger Core Barrel: N/A

Boring Location: 48+08, 4.8 Lt. Casing ID/OD: N/A Water Level*: None Observed

Hammer Efficiency Factor: Hammer Type: Automatic Hydraulic Rope & Cathead 

Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane 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 = Annual Calibration Value PI = Plasticity Index

V = Insitu 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 Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Offsets are from Existing Roadway CL.

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.: HB-BIDD-105
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S8 0.90 - 5.00 SSA -0.50
-0.90

-5.00

PAVEMENT.
0.50

CONCRETE.
0.90

Brown, damp, fine to coarse SAND, little silt, little gravel.

5.00
Bottom of Exploration at 5.00 feet below ground surface.

NO REFUSAL

G#207240

A-1-b, SM

WC=8.4%

Maine Department of Transportation Project: Elm Street (Route 1) Boring No.: HB-BIDD-106

Soil/Rock Exploration Log
Location: Biddeford, Maine

US CUSTOMARY UNITS PIN: 14814.00

Driller: MaineDOT Elevation (ft.) Auger ID/OD: 5" Dia.

Operator: E. Giguere/C. Giles Datum: NAVD 88 Sampler: Off Flights

Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A

Date Start/Finish: 5/8/08-5/8/08 Drilling Method: Solid Stem Auger Core Barrel: N/A

Boring Location: 46+38, 6.4 Lt. Casing ID/OD: N/A Water Level*: None Observed

Hammer Efficiency Factor: Hammer Type: Automatic Hydraulic Rope & Cathead 

Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane 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 = Annual Calibration Value PI = Plasticity Index

V = Insitu 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 Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Offsets are from Existing Roadway CL.

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.: HB-BIDD-106
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C2
C2

S9

0.00 - 0.45
0.45 - 1.00

1.00 - 5.00

SSA -0.45

-1.00

-5.00

PAVEMENT, (Core sample taken).
0.45

CONCRETE, (Core sample taken).
1.00

Light brown, damp, fine to medium SAND, little gravel, little silt.

5.00
Bottom of Exploration at 5.00 feet below ground surface.

NO REFUSAL

G#207241

A-2-4, SM

WC=4.1%

Maine Department of Transportation Project: Elm Street (Route 1) Boring No.: HB-BIDD-107

Soil/Rock Exploration Log
Location: Biddeford, Maine

US CUSTOMARY UNITS PIN: 14814.00

Driller: MaineDOT Elevation (ft.) Auger ID/OD: 5" Dia.

Operator: E. Giguere/C. Giles Datum: NAVD 88 Sampler: Off Flights

Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A

Date Start/Finish: 5/8/08-5/8/08 Drilling Method: Solid Stem Auger Core Barrel: N/A

Boring Location: 43+52, 12.4 Rt. Casing ID/OD: N/A Water Level*: None Observed

Hammer Efficiency Factor: Hammer Type: Automatic Hydraulic Rope & Cathead 

Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane 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 = Annual Calibration Value PI = Plasticity Index

V = Insitu 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 Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Offsets are from Existing Roadway CL.

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.: HB-BIDD-107
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S10 1.00 - 5.00

SSA 168.25

167.70

163.70

PAVEMENT.
0.45

CONCRETE.
1.00

Light brown, damp, fine to medium SAND, little gravel, litle silt.

5.00
Bottom of Exploration at 5.00 feet below ground surface.

NO REFUSAL

Maine Department of Transportation Project: Elm Street (Route 1) Boring No.: HB-BIDD-108

Soil/Rock Exploration Log
Location: Biddeford, Maine

US CUSTOMARY UNITS PIN: 14814.00

Driller: MaineDOT Elevation (ft.) 168.7 Auger ID/OD: 5" Dia.

Operator: E. Giguere/C. Giles Datum: NAVD 88 Sampler: Off Flights

Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A

Date Start/Finish: 5/8/08-5/8/08 Drilling Method: Solid Stem Auger Core Barrel: N/A

Boring Location: 40+33, 4.5 Rt. Casing ID/OD: N/A Water Level*: None Observed

Definitions: Definitions: Definitions:

D = Split Spoon Sample Su = Insitu Field Vane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt Tv = Pocket Torvane Shear Strength (psf) LL = Liquid Limit

U = Thin Wall Tube Sample qp = Unconfined Compressive Strength (ksf) PL = Plastic Limit

R = Rock Core Sample Su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index

V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods  WOC = weight of casing C = Consolidation Test

Remarks:

Offsets are from Existing Roadway CL.

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.: HB-BIDD-108

D
e
p
th

 (
ft

.)

S
a
m

p
le

 N
o
.

Sample Information

P
e
n
./

R
e
c
. 

(i
n
.)

S
a
m

p
le

 D
e
p
th

(f
t.

)

B
lo

w
s
 (

/6
 i
n
.)

S
h
e
a
r

S
tr

e
n
g
th

(p
s
f)

o
r 

R
Q

D
 (

%
)

N
-v

a
lu

e

C
a
s
in

g
 

B
lo

w
s

E
le

v
a
ti
o
n

(f
t.

)

G
ra

p
h
ic

 L
o
g

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.

Page 1 of 1



0

5

10

15

20

25

MD

1D

2D

3D

1.2/0

24/10

24/20

24/18

5.00 - 5.10

10.00 - 12.00

15.00 - 17.00

20.00 - 22.00

25(1.2")

4/3/2/3

4/6/9/12

14/17/17/18

---

5

15

34

  6

 17

 38

HSA
164.70

151.00

TOPSOIL, (Sod).
0.30

Failed sample attempt.

Cobble from 5.0-5.6 ft bgs.

Brown, moist, loose, fine to coarse SAND, some gravel, little silt, (Fill).

14.00

Brown, damp, medium dense, fine to medium SAND, trace silt, trace

gravel, (Native Soil).

Similar to above.

G#239976

A-1-b, SW-SM

WC=7.7%

G#239977

A-3, SP

WC=4.5%

Maine Department of Transportation Project: Route 1, Detention Basin Boring No.: HB-BIDD-201, B-1

Soil/Rock Exploration Log
Location: Biddeford, Maine

US CUSTOMARY UNITS PIN: 14814.00

Driller: Northern Test Boring Elevation (ft.) 165.0 Auger ID/OD: 2¾"/6¼"

Operator: Mike/Mike Datum: NAVD88 Sampler: Standard Split Spoon

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

Date Start/Finish: 1/19/11; 09:30-10:30 Drilling Method: Hollow Stem Auger Core Barrel: N/A

Boring Location: 50+79.3, 201.7 Rt. Casing ID/OD: N/A Water Level*: 28.2 ft bgs.

Hammer Efficiency Factor: 0.678 Hammer Type: Automatic Hydraulic Rope & Cathead 

Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane 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 = Annual Calibration Value PI = Plasticity Index

V = Insitu 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 Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Auto Hammer #283

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.: HB-BIDD-201, B-1
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25

30

35

40

45

50

4D 18/18 30.00 - 31.50 20/21/22 43  49

135.00

133.50

30.00
Brown, wet, dense, fine to coarse SAND, some gravel, trace silt.

31.50
Bottom of Exploration at 31.50 feet below ground surface.

NO REFUSAL

Maine Department of Transportation Project: Route 1, Detention Basin Boring No.: HB-BIDD-201, B-1

Soil/Rock Exploration Log
Location: Biddeford, Maine

US CUSTOMARY UNITS PIN: 14814.00

Driller: Northern Test Boring Elevation (ft.) 165.0 Auger ID/OD: 2¾"/6¼"

Operator: Mike/Mike Datum: NAVD88 Sampler: Standard Split Spoon

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

Date Start/Finish: 1/19/11; 09:30-10:30 Drilling Method: Hollow Stem Auger Core Barrel: N/A

Boring Location: 50+79.3, 201.7 Rt. Casing ID/OD: N/A Water Level*: 28.2 ft bgs.

Hammer Efficiency Factor: 0.678 Hammer Type: Automatic Hydraulic Rope & Cathead 

Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane 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 = Annual Calibration Value PI = Plasticity Index

V = Insitu 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 Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Auto Hammer #283

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.: HB-BIDD-201, B-1
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0

5

10

15

20

25

1D

2D

24/18

24/18

10.00 - 12.00

20.00 - 22.00

3/3/6/8

4/31/45/9

9

76

 10

 86

HSA
167.20

147.00

146.00

144.50

TOPSOIL, (Sod).
0.30

Olive-brown, wet, loose, SILT, some sand, trace gravel, (Fill).

Dark brown, wet, silty, fine to medium SAND, gravel, (Fill).
20.50

Wood layer from 20.5-21.5 ft bgs.

21.50

23.00

G#239978

A-4, ML

WC=25.2%

Maine Department of Transportation Project: Route 1, Detention Basin Boring No.: HB-BIDD-202, B-2

Soil/Rock Exploration Log
Location: Biddeford, Maine

US CUSTOMARY UNITS PIN: 14814.00

Driller: Northern Test Boring Elevation (ft.) 167.5 Auger ID/OD: 2¾"/6¼"

Operator: Mike/Mike Datum: NAVD88 Sampler: Standard Split Spoon

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

Date Start/Finish: 1/19/11; 10:30-11:30 Drilling Method: Hollow Stem Auger Core Barrel: N/A

Boring Location: 51+35, 220.4 Rt. Casing ID/OD: N/A Water Level*: None Observed

Hammer Efficiency Factor: 0.678 Hammer Type: Automatic Hydraulic Rope & Cathead 

Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane 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 = Annual Calibration Value PI = Plasticity Index

V = Insitu 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 Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Auto Hammer #283

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.: HB-BIDD-202, B-2
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25

30

35

40

45

50

3D 24/16 25.00 - 27.00 11/12/16/19 28  32

140.50

Brown, damp, medium dense, fine to medium SAND, trace silt, trace

gravel, (Native Soil).

27.00
Bottom of Exploration at 27.00 feet below ground surface.

NO REFUSAL

G#239980

A-3, SP-SM

WC=3.9%

Maine Department of Transportation Project: Route 1, Detention Basin Boring No.: HB-BIDD-202, B-2

Soil/Rock Exploration Log
Location: Biddeford, Maine

US CUSTOMARY UNITS PIN: 14814.00

Driller: Northern Test Boring Elevation (ft.) 167.5 Auger ID/OD: 2¾"/6¼"

Operator: Mike/Mike Datum: NAVD88 Sampler: Standard Split Spoon

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

Date Start/Finish: 1/19/11; 10:30-11:30 Drilling Method: Hollow Stem Auger Core Barrel: N/A

Boring Location: 51+35, 220.4 Rt. Casing ID/OD: N/A Water Level*: None Observed

Hammer Efficiency Factor: 0.678 Hammer Type: Automatic Hydraulic Rope & Cathead 

Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane 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 = Annual Calibration Value PI = Plasticity Index

V = Insitu 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 Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Auto Hammer #283

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.: HB-BIDD-202, B-2
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0
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15

20

25

1D

2D

3D

4D

5D

24/18

24/12

24/10

24/14

24/16

0.00 - 2.00

5.00 - 7.00

10.00 - 12.00

15.00 - 17.00

20.00 - 22.00

6/6/8/6

3/3/4/4

2/2/2/11

2/2/3/2

4/3/3/3

14

7

4

5

6

 16

  8

  5

  6

  7

HSA

161.40

157.40

153.40

143.40

Brown, moist, medium dense, fine to coarse SAND, some silt, little

gravel, (Fill).

6.00
Olive-grey, loose, silty, fine to medium SAND, trace gravel, little clay,

(Fill).

10.00
Olive-grey, wet, loose, silty, fine to medium SAND, old pavement, trace

gravel,  (Fill).

14.00

Olive, wet, loose, fine to coarse SAND, some silt, little gravel, (Fill).

Similar to above.

24.00

G#239981

A-2-4, SM

WC=12.5%

G#239982

A-1-b, SM

WC=14.1%

Maine Department of Transportation Project: Route 1, Detention Basin Boring No.: HB-BIDD-203, B-3

Soil/Rock Exploration Log
Location: Biddeford, Maine

US CUSTOMARY UNITS PIN: 14814.00

Driller: Northern Test Boring Elevation (ft.) 167.4 Auger ID/OD: 2¾"/6¼"

Operator: Mike/Mike Datum: NAVD88 Sampler: Standard Split Spoon

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

Date Start/Finish: 1/19/11; 12:00-13:00 Drilling Method: Hollow Stem Auger Core Barrel: N/A

Boring Location: 51+79.8, 239.5 Rt. Casing ID/OD: N/A Water Level*: None Observed

Hammer Efficiency Factor: 0.678 Hammer Type: Automatic Hydraulic Rope & Cathead 

Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane 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 = Annual Calibration Value PI = Plasticity Index

V = Insitu 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 Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Auto Hammer #283

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.: HB-BIDD-203, B-3
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25

30

35

40

45

50

6D

7D

24/20

24/20

25.00 - 27.00

30.00 - 32.00

2/2/3/5

13/18/25/27

5

43

  6

 49

138.40

135.40

Grey-brown, wet, loose, sandy SILT, trace gravel, brick fragments,

(Fill).

29.00

Brown, wet, dense, fine to coarse SAND, trace gravel, trace silt.

32.00
Bottom of Exploration at 32.00 feet below ground surface.

NO REFUSAL

G#239983

A-4, SM

WC=20.8%

G#239984

A-1-b, SP-SM

WC=15.0%

Maine Department of Transportation Project: Route 1, Detention Basin Boring No.: HB-BIDD-203, B-3

Soil/Rock Exploration Log
Location: Biddeford, Maine

US CUSTOMARY UNITS PIN: 14814.00

Driller: Northern Test Boring Elevation (ft.) 167.4 Auger ID/OD: 2¾"/6¼"

Operator: Mike/Mike Datum: NAVD88 Sampler: Standard Split Spoon

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

Date Start/Finish: 1/19/11; 12:00-13:00 Drilling Method: Hollow Stem Auger Core Barrel: N/A

Boring Location: 51+79.8, 239.5 Rt. Casing ID/OD: N/A Water Level*: None Observed

Hammer Efficiency Factor: 0.678 Hammer Type: Automatic Hydraulic Rope & Cathead 

Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane 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 = Annual Calibration Value PI = Plasticity Index

V = Insitu 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 Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Auto Hammer #283

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.: HB-BIDD-203, B-3
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0

5

10

15

20

25

1D

2D

3D

24/14

24/18

9.6/6

5.00 - 7.00

10.00 - 12.00

15.00 - 15.80

2/3/2/5

1/3/8/4

3/50(3.6")

5

11

---

  6

 12

HSA
162.30

146.80

TOPSOIL, (Sod).
0.30

Cobble from 3.0-3.5 ft bgs.

Brown, moist, loose, GRAVEL, some sand, some silt, granite pieces,

(Fill).

Cobble from 9.5-10.0 ft bgs.

Similar to above, except medium dense, (Fill).

Similar to above, (Fill).

15.80
Bottom of Exploration at 15.80 feet below ground surface.

BOULDER or GRANITE BLOCK REFUSAL

G#239985

A-2-4, GM

WC=9.0%

Maine Department of Transportation Project: Route 1, Detention Basin Boring No.: HB-BIDD-204, B-4

Soil/Rock Exploration Log
Location: Biddeford, Maine

US CUSTOMARY UNITS PIN: 14814.00

Driller: Northern Test Boring Elevation (ft.) 162.6 Auger ID/OD: 2¾"/6¼"

Operator: Mike/Mike Datum: NAVD88 Sampler: Standard Split Spoon

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

Date Start/Finish: 1/19/11; 13:00-13:30 Drilling Method: Hollow Stem Auger Core Barrel: N/A

Boring Location: 51+15.5, 300.1 Rt. Casing ID/OD: N/A Water Level*: None Observed

Hammer Efficiency Factor: 0.678 Hammer Type: Automatic Hydraulic Rope & Cathead 

Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane 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 = Annual Calibration Value PI = Plasticity Index

V = Insitu 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 Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Auto Hammer #283

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.: HB-BIDD-204, B-4
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25

1D

2D

3D

24/15

24/10

24/10

5.00 - 7.00

10.00 - 12.00

15.00 - 17.00

3/2/4/3

2/3/4/3

4/3/4/40

6

7

7

  7

  8

  8

HSA
158.70

141.90

TOPSOIL, (Sod).
0.30

Olive-brown, wet, loose, SILT, some sand, little gravel, granite

fragments, (Fill).

Similar to above, (Fill).

Similar to above, (Fill).

17.10
Bottom of Exploration at 17.10 feet below ground surface.

BOULDER or GRANITE BLOCK REFUSAL

G#239986

A-4, ML

WC=24.8%

Maine Department of Transportation Project: Route 1, Detention Basin Boring No.: HB-BIDD-205, B-5

Soil/Rock Exploration Log
Location: Biddeford, Maine

US CUSTOMARY UNITS PIN: 14814.00

Driller: Northern Test Boring Elevation (ft.) 159.0 Auger ID/OD: 2¾"/6¼"

Operator: Mike/Mike Datum: NAVD88 Sampler: Standard Split Spoon

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

Date Start/Finish: 1/19/11; 13:30-14:30 Drilling Method: Hollow Stem Auger Core Barrel: N/A

Boring Location: 50+74.5, 322.1 Rt. Casing ID/OD: N/A Water Level*: None Observed

Hammer Efficiency Factor: 0.678 Hammer Type: Automatic Hydraulic Rope & Cathead 

Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane 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 = Annual Calibration Value PI = Plasticity Index

V = Insitu 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 Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Auto Hammer #283

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.: HB-BIDD-205, B-5
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24/20

24/18
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10.00 - 12.00

7/12/40/39

13/15/16/15

7/12/13/13

52

31

25

 59

 35

 28

HSA

140.00

130.50

Brown, damp, dense, fine to coarse SAND,  some gravel, little silt.

2.50

Light brown, damp, dense, fine to coarse SAND, little gravel, trace silt.

Similar to above, except medium dense.

12.00
Bottom of Exploration at 12.00 feet below ground surface.

NO REFUSAL

G#239987

A-1-b, SM

WC=7.2%

G#239988

A-1-b, SP-SM

WC=3.7%

Maine Department of Transportation Project: Route 1, Detention Basin Boring No.: HB-BIDD-206, B-6

Soil/Rock Exploration Log
Location: Biddeford, Maine

US CUSTOMARY UNITS PIN: 14814.00

Driller: Northern Test Boring Elevation (ft.) 142.5 Auger ID/OD: 2¾"/6¼"

Operator: Mike/Mike Datum: NAVD88 Sampler: Standard Split Spoon

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

Date Start/Finish: 1/19/11; 14:30-15:30 Drilling Method: Hollow Stem Auger Core Barrel: N/A

Boring Location: 50+60, 434.4 Rt. Casing ID/OD: N/A Water Level*: 8.8 ft bgs.

Hammer Efficiency Factor: 0.678 Hammer Type: Automatic Hydraulic Rope & Cathead 

Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane 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 = Annual Calibration Value PI = Plasticity Index

V = Insitu 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 Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Auto Hammer #283

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.: HB-BIDD-206, B-6

D
e
p
th

 (
ft

.)

S
a
m

p
le

 N
o
.

Sample Information

P
e
n
./

R
e
c
. 

(i
n
.)

S
a
m

p
le

 D
e
p
th

(f
t.

)

B
lo

w
s
 (

/6
 i
n
.)

S
h
e
a
r

S
tr

e
n
g
th

(p
s
f)

o
r 

R
Q

D
 (

%
)

N
-u

n
c
o
rr

e
c
te

d

N
6
0

C
a
s
in

g
 

B
lo

w
s

E
le

v
a
ti
o
n

(f
t.

)

G
ra

p
h
ic

 L
o
g

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.

Page 1 of 1



P
av

em
en

t C
or

e 
S

ta
tio

n 
56

+2
3,

 4
.1

'R



P
av

em
en

t C
or

e 
S

ta
tio

n 
43

+5
2,

 1
2.

4'
R



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

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

63+13 6.4 Lt. 1.1-3.0 207234 1 13.7 SM A-2-4 II

63+13 6.4 Lt. 3.0-5.0 207235 1 4.6 SP-SM A-1-b 0

56+23 4.1 Rt. 0.9-5.0 207236 1 4.2 SM A-1-b II

52+84 4.1 Rt. 0.9-5.0 207237 1 6.2 SM A-1-b II

50+96 4.2 Lt. 0.8-2.2 207238 2 6.0 SM A-2-4 II

50+96 4.2 Lt. 2.2-5.0 207239 2 21.5 SM A-2-4 II

46+38 6.4 Lt. 0.9-5.0 207240 2 8.4 SM A-1-b II

43+52 12.4 Rt. 1.0-5.0 207241 2 4.1 SM A-2-4 II

50+79.3 201.7 Rt. 10.0-12.0 239976 3 7.7 SW-SM A-1-b 0

50+79.3 201.7 Rt. 15.0-17.0 239977 3 4.5 SP A-3 0

51+35 220.4 Rt 10.0-12.0 239978 3 25.2 ML A-4 IV

51+35 220.4 Rt 25.0-27.0 239980 3 3.9 SP-SM A-3 0

51+79.8 239.5 Rt. 0.0-2.0 239981 4 12.5 SM A-2-4 II

51+79.8 239.5 Rt. 15.0-17.0 239982 4 14.1 SM A-1-b II

51+79.8 239.5 Rt. 25.0-27.0 239983 4 20.8 SM A-4 IV

51+79.8 239.5 Rt. 30.0-32.0 239984 4 15.0 SP-SM A-1-b 0

51+15.5 300.1 Rt. 5.0-7.0 239985 5 9.0 GM A-2-4 II

50+74.5 322.1 Rt. 5.0-7.0 239986 5 24.8 ML A-4 IV

50+60 434.4 Rt. 0.0-2.0 239987 5 7.2 SM A-1-b II

50+60 434.4 Rt. 5.0-7.0 239988 5 3.7 SP-SM A-1-b 0

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 MDOT 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

HB-BIDD-206, 1D

HB-BIDD-206, 2D

Borings are in Boring & Sample order rather than Station order.

HB-BIDD-203, 6D

HB-BIDD-203, 7D

HB-BIDD-204, 1D

HB-BIDD-205, 1D

HB-BIDD-202, 1D

HB-BIDD-202, 3D

HB-BIDD-203, 1D

HB-BIDD-203, 4D

HB-BIDD-107, S9

HB-BIDD-201, 1D

HB-BIDD-201, 2D

HB-BIDD-104, S6

 Identification Number 

HB-BIDD-101, S1

HB-BIDD-103, S4

HB-BIDD-104, S5

Project Number: 14814.00

HB-BIDD-101, S2

HB-BIDD-106, S8

Classification

State of Maine - Department of Transportation

Laboratory Testing Summary Sheet

Town(s): Biddeford
Boring & Sample

HB-BIDD-102, S3

1 of 1
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Reference No.

207234

M a i n e  D O T ,  M a t e r i a l s  T e s t i n g  &  E x p l o r a t i o n ,  2 1 9  H o g a n  R o a d ,  B a n g o r ,  M a i n e  0 4 4 0 1

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: WILDER, BRUCE H

Location: OTHER

Sampled

5/8/2008

Received

5/23/2008

PIN: 014814.00 Town: Biddeford

Miscellaneous Tests

Comments:

Station: 63+13 Offset, ft: 6.4 LT Dbfg, ft: 1.1-3.0

Boring No./Sample No.

HB-BIDD-101/S1

Liquid Limit @ 25 blows
(T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), %

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

Loss on Ignition (T 267)

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)

Direct Shear (T 236)

Shear Angle, °

Normal Stress, psi

Initial Water Content, %

Wet Density, lbs/ft³

Dry Density, lbs/ft³

Specimen Thickness, in

Water Content (T 265), %

13.7

Loss, % H2O, %

Paper Copy:  Lab File; Project File; Geotech File

Reported by: FOGG, BRIAN Date Reported: 5/30/2008

S  A  M  P  L  E      I  N  F  O  R  M  A  T  I  O  N

A  U  T  H  O  R  I  Z  A  T  I  O  N       A  N  D       D  I  S  T  R  I  B  U  T  I  O  N

T  E  S  T     R  E  S  U  L  T  S

U. Shear Remold U. Shear Remold

Sieve Analysis (T 27, 

T 11)

3 in. [75.0 mm]

⅜ in. [9.5 mm] 95.3

¾ in. [19.0 mm] 95.6

½ in. [12.5 mm] 95.6

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm] 94.4

No. 4 [4.75 mm] 94.0

No. 10 [2.00 mm] 90.7

1 in. [25.0 mm] 100.0

No. 20 [0.850 mm] 79.8

No. 40 [0.425 mm] 55.2

No. 200 [0.075 mm] 28.0

No. 60 [0.250 mm] 42.7

No. 100 [0.150 mm] 35.8

Wash Method

Procedure A

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



Reference No.

207235

M a i n e  D O T ,  M a t e r i a l s  T e s t i n g  &  E x p l o r a t i o n ,  2 1 9  H o g a n  R o a d ,  B a n g o r ,  M a i n e  0 4 4 0 1

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: WILDER, BRUCE H

Location: OTHER

Sampled

5/8/2008

Received

5/23/2008

PIN: 014814.00 Town: Biddeford

Miscellaneous Tests

Comments:

Station: 63+13 Offset, ft: 6.4 LT Dbfg, ft: 3.0-5.0

Boring No./Sample No.

HB-BIDD-101/S2

Liquid Limit @ 25 blows
(T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), %

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

Loss on Ignition (T 267)

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)

Direct Shear (T 236)

Shear Angle, °

Normal Stress, psi

Initial Water Content, %

Wet Density, lbs/ft³

Dry Density, lbs/ft³

Specimen Thickness, in

Water Content (T 265), %

4.6

Loss, % H2O, %

Paper Copy:  Lab File; Project File; Geotech File

Reported by: FOGG, BRIAN Date Reported: 5/30/2008

S  A  M  P  L  E      I  N  F  O  R  M  A  T  I  O  N

A  U  T  H  O  R  I  Z  A  T  I  O  N       A  N  D       D  I  S  T  R  I  B  U  T  I  O  N

T  E  S  T     R  E  S  U  L  T  S

U. Shear Remold U. Shear Remold

Sieve Analysis (T 27, 

T 11)

3 in. [75.0 mm]

⅜ in. [9.5 mm] 91.2

¾ in. [19.0 mm] 95.0

½ in. [12.5 mm] 92.6

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm] 89.7

No. 4 [4.75 mm] 89.0

No. 10 [2.00 mm] 84.0

1 in. [25.0 mm] 100.0

No. 20 [0.850 mm] 71.7

No. 40 [0.425 mm] 39.0

No. 200 [0.075 mm] 7.4

No. 60 [0.250 mm] 15.4

No. 100 [0.150 mm] 10.6

Wash Method

Procedure A

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



Reference No.

207236

M a i n e  D O T ,  M a t e r i a l s  T e s t i n g  &  E x p l o r a t i o n ,  2 1 9  H o g a n  R o a d ,  B a n g o r ,  M a i n e  0 4 4 0 1

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: WILDER, BRUCE H

Location: OTHER

Sampled

5/8/2008

Received

5/23/2008

PIN: 014814.00 Town: Biddeford

Miscellaneous Tests

Comments:

Station: 56+23 Offset, ft: 4.1 RT Dbfg, ft: 0.9-5.0

Boring No./Sample No.

HB-BIDD-102/S3

Liquid Limit @ 25 blows
(T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), %

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

Loss on Ignition (T 267)

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)

Direct Shear (T 236)

Shear Angle, °

Normal Stress, psi

Initial Water Content, %

Wet Density, lbs/ft³

Dry Density, lbs/ft³

Specimen Thickness, in

Water Content (T 265), %

4.2

Loss, % H2O, %

Paper Copy:  Lab File; Project File; Geotech File

Reported by: FOGG, BRIAN Date Reported: 6/2/2008

S  A  M  P  L  E      I  N  F  O  R  M  A  T  I  O  N

A  U  T  H  O  R  I  Z  A  T  I  O  N       A  N  D       D  I  S  T  R  I  B  U  T  I  O  N

T  E  S  T     R  E  S  U  L  T  S

U. Shear Remold U. Shear Remold

Sieve Analysis (T 27, 

T 11)

3 in. [75.0 mm]

⅜ in. [9.5 mm] 95.0

¾ in. [19.0 mm] 100.0

½ in. [12.5 mm] 97.4

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm] 90.2

No. 4 [4.75 mm] 87.0

No. 10 [2.00 mm] 77.4

1 in. [25.0 mm]

No. 20 [0.850 mm] 62.3

No. 40 [0.425 mm] 42.9

No. 200 [0.075 mm] 17.9

No. 60 [0.250 mm] 29.1

No. 100 [0.150 mm] 23.0

Wash Method

Procedure A

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



Reference No.

207237

M a i n e  D O T ,  M a t e r i a l s  T e s t i n g  &  E x p l o r a t i o n ,  2 1 9  H o g a n  R o a d ,  B a n g o r ,  M a i n e  0 4 4 0 1

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: WILDER, BRUCE H

Location: OTHER

Sampled

5/8/2008

Received

5/23/2008

PIN: 014814.00 Town: Biddeford

Miscellaneous Tests

Comments:

Station: 52+84 Offset, ft: 4.1 RT Dbfg, ft: 0.9-5.0

Boring No./Sample No.

HB-BIDD-103/S4

Liquid Limit @ 25 blows
(T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), %

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

Loss on Ignition (T 267)

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)

Direct Shear (T 236)

Shear Angle, °

Normal Stress, psi

Initial Water Content, %

Wet Density, lbs/ft³

Dry Density, lbs/ft³

Specimen Thickness, in

Water Content (T 265), %

6.2

Loss, % H2O, %

Paper Copy:  Lab File; Project File; Geotech File

Reported by: FOGG, BRIAN Date Reported: 6/2/2008

S  A  M  P  L  E      I  N  F  O  R  M  A  T  I  O  N

A  U  T  H  O  R  I  Z  A  T  I  O  N       A  N  D       D  I  S  T  R  I  B  U  T  I  O  N

T  E  S  T     R  E  S  U  L  T  S

U. Shear Remold U. Shear Remold

Sieve Analysis (T 27, 

T 11)

3 in. [75.0 mm]

⅜ in. [9.5 mm] 93.7

¾ in. [19.0 mm] 100.0

½ in. [12.5 mm] 96.6

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm] 86.6

No. 4 [4.75 mm] 82.2

No. 10 [2.00 mm] 69.1

1 in. [25.0 mm]

No. 20 [0.850 mm] 54.1

No. 40 [0.425 mm] 43.5

No. 200 [0.075 mm] 22.3

No. 60 [0.250 mm] 34.6

No. 100 [0.150 mm] 29.3

Wash Method

Procedure A

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



Reference No.

207238

M a i n e  D O T ,  M a t e r i a l s  T e s t i n g  &  E x p l o r a t i o n ,  2 1 9  H o g a n  R o a d ,  B a n g o r ,  M a i n e  0 4 4 0 1

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: WILDER, BRUCE H

Location: OTHER

Sampled

5/8/2008

Received

5/23/2008

PIN: 014814.00 Town: Biddeford

Miscellaneous Tests

Comments:

Station: 50+96 Offset, ft: 4.2 LT Dbfg, ft: 0.8-2.2

Boring No./Sample No.

HB-BIDD-104/S5

Liquid Limit @ 25 blows
(T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), %

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

Loss on Ignition (T 267)

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)

Direct Shear (T 236)

Shear Angle, °

Normal Stress, psi

Initial Water Content, %

Wet Density, lbs/ft³

Dry Density, lbs/ft³

Specimen Thickness, in

Water Content (T 265), %

6.0

Loss, % H2O, %

Paper Copy:  Lab File; Project File; Geotech File

Reported by: FOGG, BRIAN Date Reported: 6/2/2008

S  A  M  P  L  E      I  N  F  O  R  M  A  T  I  O  N

A  U  T  H  O  R  I  Z  A  T  I  O  N       A  N  D       D  I  S  T  R  I  B  U  T  I  O  N

T  E  S  T     R  E  S  U  L  T  S

U. Shear Remold U. Shear Remold

Sieve Analysis (T 27, 

T 11)

3 in. [75.0 mm]

⅜ in. [9.5 mm] 91.3

¾ in. [19.0 mm] 97.4

½ in. [12.5 mm] 95.6

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm] 86.5

No. 4 [4.75 mm] 83.7

No. 10 [2.00 mm] 76.6

1 in. [25.0 mm] 100.0

No. 20 [0.850 mm] 66.5

No. 40 [0.425 mm] 50.9

No. 200 [0.075 mm] 24.0

No. 60 [0.250 mm] 40.4

No. 100 [0.150 mm] 33.6

Wash Method

Procedure A

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



Reference No.

207239

M a i n e  D O T ,  M a t e r i a l s  T e s t i n g  &  E x p l o r a t i o n ,  2 1 9  H o g a n  R o a d ,  B a n g o r ,  M a i n e  0 4 4 0 1

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: WILDER, BRUCE H

Location: OTHER

Sampled

5/8/2008

Received

5/23/2008

PIN: 014814.00 Town: Biddeford

Miscellaneous Tests

Comments:

Station: 50+96 Offset, ft: 4.2 LT Dbfg, ft: 2.2-5.0

Boring No./Sample No.

HB-BIDD-104/S6

Liquid Limit @ 25 blows
(T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), %

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

Loss on Ignition (T 267)

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)

Direct Shear (T 236)

Shear Angle, °

Normal Stress, psi

Initial Water Content, %

Wet Density, lbs/ft³

Dry Density, lbs/ft³

Specimen Thickness, in

Water Content (T 265), %

21.5

Loss, % H2O, %

Paper Copy:  Lab File; Project File; Geotech File

Reported by: FOGG, BRIAN Date Reported: 6/2/2008

S  A  M  P  L  E      I  N  F  O  R  M  A  T  I  O  N

A  U  T  H  O  R  I  Z  A  T  I  O  N       A  N  D       D  I  S  T  R  I  B  U  T  I  O  N

T  E  S  T     R  E  S  U  L  T  S

U. Shear Remold U. Shear Remold

Sieve Analysis (T 27, 

T 11)

3 in. [75.0 mm]

⅜ in. [9.5 mm] 99.7

¾ in. [19.0 mm]

½ in. [12.5 mm] 100.0

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm] 99.0

No. 4 [4.75 mm] 98.1

No. 10 [2.00 mm] 94.2

1 in. [25.0 mm]

No. 20 [0.850 mm] 84.9

No. 40 [0.425 mm] 63.8

No. 200 [0.075 mm] 35.5

No. 60 [0.250 mm] 51.6

No. 100 [0.150 mm] 44.3

Wash Method

Procedure A

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



Reference No.

207240

M a i n e  D O T ,  M a t e r i a l s  T e s t i n g  &  E x p l o r a t i o n ,  2 1 9  H o g a n  R o a d ,  B a n g o r ,  M a i n e  0 4 4 0 1

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: WILDER, BRUCE H

Location: OTHER

Sampled

5/8/2008

Received

5/23/2008

PIN: 014814.00 Town: Biddeford

Miscellaneous Tests

Comments:

Station: 46+38 Offset, ft: 6.4 LT Dbfg, ft: 0.9-5.0

Boring No./Sample No.

HB-BIDD-106/S8

Liquid Limit @ 25 blows
(T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), %

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

Loss on Ignition (T 267)

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)

Direct Shear (T 236)

Shear Angle, °

Normal Stress, psi

Initial Water Content, %

Wet Density, lbs/ft³

Dry Density, lbs/ft³

Specimen Thickness, in

Water Content (T 265), %

8.4

Loss, % H2O, %

Paper Copy:  Lab File; Project File; Geotech File

Reported by: FOGG, BRIAN Date Reported: 6/2/2008

S  A  M  P  L  E      I  N  F  O  R  M  A  T  I  O  N

A  U  T  H  O  R  I  Z  A  T  I  O  N       A  N  D       D  I  S  T  R  I  B  U  T  I  O  N

T  E  S  T     R  E  S  U  L  T  S

U. Shear Remold U. Shear Remold

Sieve Analysis (T 27, 

T 11)

3 in. [75.0 mm] 100.0

⅜ in. [9.5 mm] 89.1

¾ in. [19.0 mm] 94.1

½ in. [12.5 mm] 90.8

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm] 85.2

No. 4 [4.75 mm] 82.3

No. 10 [2.00 mm] 74.5

1 in. [25.0 mm] 95.8

No. 20 [0.850 mm] 65.0

No. 40 [0.425 mm] 49.2

No. 200 [0.075 mm] 20.1

No. 60 [0.250 mm] 35.3

No. 100 [0.150 mm] 28.1

Wash Method

Procedure A

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



Reference No.

207241

M a i n e  D O T ,  M a t e r i a l s  T e s t i n g  &  E x p l o r a t i o n ,  2 1 9  H o g a n  R o a d ,  B a n g o r ,  M a i n e  0 4 4 0 1

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: WILDER, BRUCE H

Location: OTHER

Sampled

5/8/2008

Received

5/23/2008

PIN: 014814.00 Town: Biddeford

Miscellaneous Tests

Comments:

Station: 43+52 Offset, ft: 12.4 RT Dbfg, ft: 1.0-5.0

Boring No./Sample No.

HB-BIDD-107/S9

Liquid Limit @ 25 blows
(T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), %

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

Loss on Ignition (T 267)

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)

Direct Shear (T 236)

Shear Angle, °

Normal Stress, psi

Initial Water Content, %

Wet Density, lbs/ft³

Dry Density, lbs/ft³

Specimen Thickness, in

Water Content (T 265), %

4.1

Loss, % H2O, %

Paper Copy:  Lab File; Project File; Geotech File

Reported by: FOGG, BRIAN Date Reported: 6/2/2008

S  A  M  P  L  E      I  N  F  O  R  M  A  T  I  O  N

A  U  T  H  O  R  I  Z  A  T  I  O  N       A  N  D       D  I  S  T  R  I  B  U  T  I  O  N

T  E  S  T     R  E  S  U  L  T  S

U. Shear Remold U. Shear Remold

Sieve Analysis (T 27, 

T 11)

3 in. [75.0 mm]

⅜ in. [9.5 mm] 90.0

¾ in. [19.0 mm] 96.0

½ in. [12.5 mm] 94.5

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm] 85.7

No. 4 [4.75 mm] 82.2

No. 10 [2.00 mm] 74.7

1 in. [25.0 mm] 100.0

No. 20 [0.850 mm] 66.3

No. 40 [0.425 mm] 50.1

No. 200 [0.075 mm] 15.8

No. 60 [0.250 mm] 27.6

No. 100 [0.150 mm] 20.4

Wash Method

Procedure A

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



Reference No.

239976

M a i n e  D O T ,  M a t e r i a l s  T e s t i n g  &  E x p l o r a t i o n ,  2 1 9  H o g a n  R o a d ,  B a n g o r ,  M a i n e  0 4 4 0 1

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: GROSS, KAREN L

Location: OTHER

Sampled

1/19/2011

Received

2/1/2011

PIN: 014814.00 Town: Biddeford

Miscellaneous Tests

Comments:

Station: 50+79.3 Offset, ft: 201. RT Dbfg, ft: 10.0-12.0

Boring No./Sample No.

HB-BIDD-201/1D

Liquid Limit @ 25 blows
(T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), %

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

Loss on Ignition (T 267)

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)

Direct Shear (T 236)

Shear Angle, °

Normal Stress, psi

Initial Water Content, %

Wet Density, lbs/ft³

Dry Density, lbs/ft³

Specimen Thickness, in

Water Content (T 265), %

7.7

Loss, % H2O, %

Paper Copy:  Lab File; Project File; Geotech File

Reported by: FOGG, BRIAN Date Reported: 2/7/2011

S  A  M  P  L  E      I  N  F  O  R  M  A  T  I  O  N

A  U  T  H  O  R  I  Z  A  T  I  O  N       A  N  D       D  I  S  T  R  I  B  U  T  I  O  N

T  E  S  T     R  E  S  U  L  T  S

U. Shear Remold U. Shear Remold

Sieve Analysis (T 27, 

T 11)

3 in. [75.0 mm]

⅜ in. [9.5 mm] 79.9

¾ in. [19.0 mm] 92.4

½ in. [12.5 mm] 81.6

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm] 71.6

No. 4 [4.75 mm] 69.3

No. 10 [2.00 mm] 60.2

1 in. [25.0 mm] 100.0

No. 20 [0.850 mm] 47.8

No. 40 [0.425 mm] 30.2

No. 200 [0.075 mm] 11.6

No. 60 [0.250 mm] 20.2

No. 100 [0.150 mm] 16.0

Wash Method

Procedure A

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



Reference No.

239977

M a i n e  D O T ,  M a t e r i a l s  T e s t i n g  &  E x p l o r a t i o n ,  2 1 9  H o g a n  R o a d ,  B a n g o r ,  M a i n e  0 4 4 0 1

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: GROSS, KAREN L

Location: OTHER

Sampled

1/19/2011

Received

2/1/2011

PIN: 014814.00 Town: Biddeford

Miscellaneous Tests

Comments:

Station: 50+79.3 Offset, ft: 201. RT Dbfg, ft: 15.0-17.0

Boring No./Sample No.

HB-BIDD-201/2D

Liquid Limit @ 25 blows
(T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), %

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

Loss on Ignition (T 267)

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)

Direct Shear (T 236)

Shear Angle, °

Normal Stress, psi

Initial Water Content, %

Wet Density, lbs/ft³

Dry Density, lbs/ft³

Specimen Thickness, in

Water Content (T 265), %

4.5

Loss, % H2O, %

Paper Copy:  Lab File; Project File; Geotech File

Reported by: FOGG, BRIAN Date Reported: 2/7/2011

S  A  M  P  L  E      I  N  F  O  R  M  A  T  I  O  N

A  U  T  H  O  R  I  Z  A  T  I  O  N       A  N  D       D  I  S  T  R  I  B  U  T  I  O  N

T  E  S  T     R  E  S  U  L  T  S

U. Shear Remold U. Shear Remold

Sieve Analysis (T 27, 

T 11)

3 in. [75.0 mm]

⅜ in. [9.5 mm] 99.6

¾ in. [19.0 mm]

½ in. [12.5 mm] 100.0

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm] 99.0

No. 4 [4.75 mm] 98.6

No. 10 [2.00 mm] 96.4

1 in. [25.0 mm]

No. 20 [0.850 mm] 90.7

No. 40 [0.425 mm] 73.4

No. 200 [0.075 mm] 3.0

No. 60 [0.250 mm] 40.6

No. 100 [0.150 mm] 8.8

Wash Method

Procedure A

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



Reference No.

239978

M a i n e  D O T ,  M a t e r i a l s  T e s t i n g  &  E x p l o r a t i o n ,  2 1 9  H o g a n  R o a d ,  B a n g o r ,  M a i n e  0 4 4 0 1

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: GROSS, KAREN L

Location: OTHER

Sampled

1/19/2011

Received

2/1/2011

PIN: 014814.00 Town: Biddeford

Miscellaneous Tests

Comments:

Station: 51+35 Offset, ft: 220. RT Dbfg, ft: 10.0-12.0

Boring No./Sample No.

HB-BIDD-202/1D

Liquid Limit @ 25 blows
(T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), %

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

Loss on Ignition (T 267)

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)

Direct Shear (T 236)

Shear Angle, °

Normal Stress, psi

Initial Water Content, %

Wet Density, lbs/ft³

Dry Density, lbs/ft³

Specimen Thickness, in

Water Content (T 265), %

25.2

Loss, % H2O, %

Paper Copy:  Lab File; Project File; Geotech File

Reported by: FOGG, BRIAN Date Reported: 2/7/2011

S  A  M  P  L  E      I  N  F  O  R  M  A  T  I  O  N

A  U  T  H  O  R  I  Z  A  T  I  O  N       A  N  D       D  I  S  T  R  I  B  U  T  I  O  N

T  E  S  T     R  E  S  U  L  T  S

U. Shear Remold U. Shear Remold

Sieve Analysis (T 27, 

T 11)

3 in. [75.0 mm]

⅜ in. [9.5 mm] 96.1

¾ in. [19.0 mm] 100.0

½ in. [12.5 mm] 98.5

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm] 95.0

No. 4 [4.75 mm] 93.5

No. 10 [2.00 mm] 88.7

1 in. [25.0 mm]

No. 20 [0.850 mm] 83.6

No. 40 [0.425 mm] 79.6

No. 200 [0.075 mm] 61.6

No. 60 [0.250 mm] 76.2

No. 100 [0.150 mm] 69.8

Wash Method

Procedure A

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



Reference No.

239980

M a i n e  D O T ,  M a t e r i a l s  T e s t i n g  &  E x p l o r a t i o n ,  2 1 9  H o g a n  R o a d ,  B a n g o r ,  M a i n e  0 4 4 0 1

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: GROSS, KAREN L

Location: OTHER

Sampled

1/19/2011

Received

2/1/2011

PIN: 014814.00 Town: Biddeford

Miscellaneous Tests

Comments:

Station: 51+35 Offset, ft: 220. RT Dbfg, ft: 25.0-27.0

Boring No./Sample No.

HB-BIDD-202/3D

Liquid Limit @ 25 blows
(T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), %

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

Loss on Ignition (T 267)

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)

Direct Shear (T 236)

Shear Angle, °

Normal Stress, psi

Initial Water Content, %

Wet Density, lbs/ft³

Dry Density, lbs/ft³

Specimen Thickness, in

Water Content (T 265), %

3.9

Loss, % H2O, %

Paper Copy:  Lab File; Project File; Geotech File

Reported by: FOGG, BRIAN Date Reported: 2/7/2011

S  A  M  P  L  E      I  N  F  O  R  M  A  T  I  O  N

A  U  T  H  O  R  I  Z  A  T  I  O  N       A  N  D       D  I  S  T  R  I  B  U  T  I  O  N

T  E  S  T     R  E  S  U  L  T  S

U. Shear Remold U. Shear Remold

Sieve Analysis (T 27, 

T 11)

3 in. [75.0 mm]

⅜ in. [9.5 mm] 98.3

¾ in. [19.0 mm]

½ in. [12.5 mm] 100.0

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm] 96.9

No. 4 [4.75 mm] 95.8

No. 10 [2.00 mm] 92.6

1 in. [25.0 mm]

No. 20 [0.850 mm] 85.4

No. 40 [0.425 mm] 66.1

No. 200 [0.075 mm] 7.3

No. 60 [0.250 mm] 32.4

No. 100 [0.150 mm] 12.9

Wash Method

Procedure A

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



Reference No.

239981

M a i n e  D O T ,  M a t e r i a l s  T e s t i n g  &  E x p l o r a t i o n ,  2 1 9  H o g a n  R o a d ,  B a n g o r ,  M a i n e  0 4 4 0 1

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: GROSS, KAREN L

Location: OTHER

Sampled

1/19/2011

Received

2/1/2011

PIN: 014814.00 Town: Biddeford

Miscellaneous Tests

Comments:

Station: 51+79.8 Offset, ft: 239. RT Dbfg, ft: 0.0-2.0

Boring No./Sample No.

HB-BIDD-203/1D

Liquid Limit @ 25 blows
(T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), %

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

Loss on Ignition (T 267)

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)

Direct Shear (T 236)

Shear Angle, °

Normal Stress, psi

Initial Water Content, %

Wet Density, lbs/ft³

Dry Density, lbs/ft³

Specimen Thickness, in

Water Content (T 265), %

12.5

Loss, % H2O, %

Paper Copy:  Lab File; Project File; Geotech File

Reported by: FOGG, BRIAN Date Reported: 2/7/2011

S  A  M  P  L  E      I  N  F  O  R  M  A  T  I  O  N

A  U  T  H  O  R  I  Z  A  T  I  O  N       A  N  D       D  I  S  T  R  I  B  U  T  I  O  N

T  E  S  T     R  E  S  U  L  T  S

U. Shear Remold U. Shear Remold

Sieve Analysis (T 27, 

T 11)

3 in. [75.0 mm]

⅜ in. [9.5 mm] 90.6

¾ in. [19.0 mm] 94.5

½ in. [12.5 mm] 91.5

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm] 87.9

No. 4 [4.75 mm] 86.3

No. 10 [2.00 mm] 81.4

1 in. [25.0 mm] 100.0

No. 20 [0.850 mm] 75.5

No. 40 [0.425 mm] 67.4

No. 200 [0.075 mm] 23.7

No. 60 [0.250 mm] 59.8

No. 100 [0.150 mm] 43.5

Wash Method

Procedure A

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



Reference No.

239982

M a i n e  D O T ,  M a t e r i a l s  T e s t i n g  &  E x p l o r a t i o n ,  2 1 9  H o g a n  R o a d ,  B a n g o r ,  M a i n e  0 4 4 0 1

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: GROSS, KAREN L

Location: OTHER

Sampled

1/19/2011

Received

2/1/2011

PIN: 014814.00 Town: Biddeford

Miscellaneous Tests

Comments:

Station: 51+79.8 Offset, ft: 239. RT Dbfg, ft: 15.0-17.0

Boring No./Sample No.

HB-BIDD-203/4D

Liquid Limit @ 25 blows
(T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), %

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

Loss on Ignition (T 267)

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)

Direct Shear (T 236)

Shear Angle, °

Normal Stress, psi

Initial Water Content, %

Wet Density, lbs/ft³

Dry Density, lbs/ft³

Specimen Thickness, in

Water Content (T 265), %

14.1

Loss, % H2O, %

Paper Copy:  Lab File; Project File; Geotech File

Reported by: FOGG, BRIAN Date Reported: 2/7/2011

S  A  M  P  L  E      I  N  F  O  R  M  A  T  I  O  N

A  U  T  H  O  R  I  Z  A  T  I  O  N       A  N  D       D  I  S  T  R  I  B  U  T  I  O  N

T  E  S  T     R  E  S  U  L  T  S

U. Shear Remold U. Shear Remold

Sieve Analysis (T 27, 

T 11)

3 in. [75.0 mm] 100.0

⅜ in. [9.5 mm] 92.3

¾ in. [19.0 mm] 95.9

½ in. [12.5 mm] 94.5

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm] 90.4

No. 4 [4.75 mm] 88.6

No. 10 [2.00 mm] 80.6

1 in. [25.0 mm] 95.9

No. 20 [0.850 mm] 68.0

No. 40 [0.425 mm] 49.8

No. 200 [0.075 mm] 22.6

No. 60 [0.250 mm] 36.2

No. 100 [0.150 mm] 27.8

Wash Method

Procedure A

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



Reference No.

239983

M a i n e  D O T ,  M a t e r i a l s  T e s t i n g  &  E x p l o r a t i o n ,  2 1 9  H o g a n  R o a d ,  B a n g o r ,  M a i n e  0 4 4 0 1

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: GROSS, KAREN L

Location: OTHER

Sampled

1/19/2011

Received

2/1/2011

PIN: 014814.00 Town: Biddeford

Miscellaneous Tests

Comments:

Station: 51+79.8 Offset, ft: 239. RT Dbfg, ft: 25.0-27.0

Boring No./Sample No.

HB-BIDD-203/6D

Liquid Limit @ 25 blows
(T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), %

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

Loss on Ignition (T 267)

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)

Direct Shear (T 236)

Shear Angle, °

Normal Stress, psi

Initial Water Content, %

Wet Density, lbs/ft³

Dry Density, lbs/ft³

Specimen Thickness, in

Water Content (T 265), %

20.8

Loss, % H2O, %

Paper Copy:  Lab File; Project File; Geotech File

Reported by: FOGG, BRIAN Date Reported: 2/7/2011

S  A  M  P  L  E      I  N  F  O  R  M  A  T  I  O  N

A  U  T  H  O  R  I  Z  A  T  I  O  N       A  N  D       D  I  S  T  R  I  B  U  T  I  O  N

T  E  S  T     R  E  S  U  L  T  S

U. Shear Remold U. Shear Remold

Sieve Analysis (T 27, 

T 11)

3 in. [75.0 mm]

⅜ in. [9.5 mm] 96.2

¾ in. [19.0 mm] 100.0

½ in. [12.5 mm] 97.4

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm] 95.8

No. 4 [4.75 mm] 95.5

No. 10 [2.00 mm] 94.1

1 in. [25.0 mm]

No. 20 [0.850 mm] 92.1

No. 40 [0.425 mm] 86.9

No. 200 [0.075 mm] 49.2

No. 60 [0.250 mm] 76.1

No. 100 [0.150 mm] 63.4

Wash Method

Procedure A

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



Reference No.

239984

M a i n e  D O T ,  M a t e r i a l s  T e s t i n g  &  E x p l o r a t i o n ,  2 1 9  H o g a n  R o a d ,  B a n g o r ,  M a i n e  0 4 4 0 1

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: GROSS, KAREN L

Location: OTHER

Sampled

1/19/2011

Received

2/1/2011

PIN: 014814.00 Town: Biddeford

Miscellaneous Tests

Comments:

Station: 51+79.8 Offset, ft: 239. RT Dbfg, ft: 30.0-32.0

Boring No./Sample No.

HB-BIDD-203/7D

Liquid Limit @ 25 blows
(T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), %

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

Loss on Ignition (T 267)

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)

Direct Shear (T 236)

Shear Angle, °

Normal Stress, psi

Initial Water Content, %

Wet Density, lbs/ft³

Dry Density, lbs/ft³

Specimen Thickness, in

Water Content (T 265), %

15.0

Loss, % H2O, %

Paper Copy:  Lab File; Project File; Geotech File

Reported by: FOGG, BRIAN Date Reported: 2/7/2011

S  A  M  P  L  E      I  N  F  O  R  M  A  T  I  O  N

A  U  T  H  O  R  I  Z  A  T  I  O  N       A  N  D       D  I  S  T  R  I  B  U  T  I  O  N

T  E  S  T     R  E  S  U  L  T  S

U. Shear Remold U. Shear Remold

Sieve Analysis (T 27, 

T 11)

3 in. [75.0 mm]

⅜ in. [9.5 mm] 95.2

¾ in. [19.0 mm] 97.5

½ in. [12.5 mm] 96.6

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm] 93.3

No. 4 [4.75 mm] 91.8

No. 10 [2.00 mm] 84.8

1 in. [25.0 mm] 100.0

No. 20 [0.850 mm] 67.1

No. 40 [0.425 mm] 33.1

No. 200 [0.075 mm] 7.0

No. 60 [0.250 mm] 16.5

No. 100 [0.150 mm] 10.7

Wash Method

Procedure A

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



Reference No.

239985

M a i n e  D O T ,  M a t e r i a l s  T e s t i n g  &  E x p l o r a t i o n ,  2 1 9  H o g a n  R o a d ,  B a n g o r ,  M a i n e  0 4 4 0 1

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: GROSS, KAREN L

Location: OTHER

Sampled

1/19/2011

Received

2/1/2011

PIN: 014814.00 Town: Biddeford

Miscellaneous Tests

Comments:

Station: 51+15.5 Offset, ft: 300. RT Dbfg, ft: 5.0-7.0

Boring No./Sample No.

HB-BIDD-204/1D

Liquid Limit @ 25 blows
(T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), %

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

Loss on Ignition (T 267)

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)

Direct Shear (T 236)

Shear Angle, °

Normal Stress, psi

Initial Water Content, %

Wet Density, lbs/ft³

Dry Density, lbs/ft³

Specimen Thickness, in

Water Content (T 265), %

9.0

Loss, % H2O, %

Paper Copy:  Lab File; Project File; Geotech File

Reported by: FOGG, BRIAN Date Reported: 2/7/2011

S  A  M  P  L  E      I  N  F  O  R  M  A  T  I  O  N

A  U  T  H  O  R  I  Z  A  T  I  O  N       A  N  D       D  I  S  T  R  I  B  U  T  I  O  N

T  E  S  T     R  E  S  U  L  T  S

U. Shear Remold U. Shear Remold

Sieve Analysis (T 27, 

T 11)

3 in. [75.0 mm] 100.0

⅜ in. [9.5 mm] 69.5

¾ in. [19.0 mm] 87.8

½ in. [12.5 mm] 75.9

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm] 63.8

No. 4 [4.75 mm] 59.8

No. 10 [2.00 mm] 48.9

1 in. [25.0 mm] 91.6

No. 20 [0.850 mm] 40.7

No. 40 [0.425 mm] 36.0

No. 200 [0.075 mm] 25.2

No. 60 [0.250 mm] 33.0

No. 100 [0.150 mm] 30.4

Wash Method

Procedure A

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



Reference No.

239986

M a i n e  D O T ,  M a t e r i a l s  T e s t i n g  &  E x p l o r a t i o n ,  2 1 9  H o g a n  R o a d ,  B a n g o r ,  M a i n e  0 4 4 0 1

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: GROSS, KAREN L

Location: OTHER

Sampled

1/19/2011

Received

2/1/2011

PIN: 014814.00 Town: Biddeford

Miscellaneous Tests

Comments:

Station: 50+74.4 Offset, ft: 322. RT Dbfg, ft: 5.0-7.0

Boring No./Sample No.

HB-BIDD-205/1D

Liquid Limit @ 25 blows
(T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), %

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

Loss on Ignition (T 267)

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)

Direct Shear (T 236)

Shear Angle, °

Normal Stress, psi

Initial Water Content, %

Wet Density, lbs/ft³

Dry Density, lbs/ft³

Specimen Thickness, in

Water Content (T 265), %

24.8

Loss, % H2O, %

Paper Copy:  Lab File; Project File; Geotech File

Reported by: FOGG, BRIAN Date Reported: 2/7/2011

S  A  M  P  L  E      I  N  F  O  R  M  A  T  I  O  N

A  U  T  H  O  R  I  Z  A  T  I  O  N       A  N  D       D  I  S  T  R  I  B  U  T  I  O  N

T  E  S  T     R  E  S  U  L  T  S

U. Shear Remold U. Shear Remold

Sieve Analysis (T 27, 

T 11)

3 in. [75.0 mm]

⅜ in. [9.5 mm] 87.5

¾ in. [19.0 mm] 92.6

½ in. [12.5 mm] 90.5

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm] 86.3

No. 4 [4.75 mm] 84.8

No. 10 [2.00 mm] 81.0

1 in. [25.0 mm] 100.0

No. 20 [0.850 mm] 75.9

No. 40 [0.425 mm] 70.8

No. 200 [0.075 mm] 55.0

No. 60 [0.250 mm] 68.0

No. 100 [0.150 mm] 63.8

Wash Method

Procedure A

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



Reference No.

239987

M a i n e  D O T ,  M a t e r i a l s  T e s t i n g  &  E x p l o r a t i o n ,  2 1 9  H o g a n  R o a d ,  B a n g o r ,  M a i n e  0 4 4 0 1

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: GROSS, KAREN L

Location: OTHER

Sampled

1/19/2011

Received

2/1/2011

PIN: 014814.00 Town: Biddeford

Miscellaneous Tests

Comments:

Station: 50+60 Offset, ft: 434. RT Dbfg, ft: 0.0-2.0

Boring No./Sample No.

HB-BIDD-206/1D

Liquid Limit @ 25 blows
(T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), %

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

Loss on Ignition (T 267)

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)

Direct Shear (T 236)

Shear Angle, °

Normal Stress, psi

Initial Water Content, %

Wet Density, lbs/ft³

Dry Density, lbs/ft³

Specimen Thickness, in

Water Content (T 265), %

7.2

Loss, % H2O, %

Paper Copy:  Lab File; Project File; Geotech File

Reported by: FOGG, BRIAN Date Reported: 2/7/2011

S  A  M  P  L  E      I  N  F  O  R  M  A  T  I  O  N

A  U  T  H  O  R  I  Z  A  T  I  O  N       A  N  D       D  I  S  T  R  I  B  U  T  I  O  N

T  E  S  T     R  E  S  U  L  T  S

U. Shear Remold U. Shear Remold

Sieve Analysis (T 27, 

T 11)

3 in. [75.0 mm]

⅜ in. [9.5 mm] 79.5

¾ in. [19.0 mm] 90.4

½ in. [12.5 mm] 80.6

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm] 77.6

No. 4 [4.75 mm] 75.8

No. 10 [2.00 mm] 69.7

1 in. [25.0 mm] 100.0

No. 20 [0.850 mm] 60.2

No. 40 [0.425 mm] 44.6

No. 200 [0.075 mm] 16.0

No. 60 [0.250 mm] 31.0

No. 100 [0.150 mm] 22.7

Wash Method

Procedure A

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



Reference No.

239988

M a i n e  D O T ,  M a t e r i a l s  T e s t i n g  &  E x p l o r a t i o n ,  2 1 9  H o g a n  R o a d ,  B a n g o r ,  M a i n e  0 4 4 0 1

Sample Description

GEOTECHNICAL (DISTURBED)

Sampler: GROSS, KAREN L

Location: OTHER

Sampled

1/19/2011

Received

2/1/2011

PIN: 014814.00 Town: Biddeford

Miscellaneous Tests

Comments:

Station: 50+60 Offset, ft: 434. RT Dbfg, ft: 5.0-7.0

Boring No./Sample No.

HB-BIDD-206/2D

Liquid Limit @ 25 blows
(T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), %

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

Loss on Ignition (T 267)

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)

Direct Shear (T 236)

Shear Angle, °

Normal Stress, psi

Initial Water Content, %

Wet Density, lbs/ft³

Dry Density, lbs/ft³

Specimen Thickness, in

Water Content (T 265), %

3.7

Loss, % H2O, %

Paper Copy:  Lab File; Project File; Geotech File

Reported by: FOGG, BRIAN Date Reported: 2/7/2011

S  A  M  P  L  E      I  N  F  O  R  M  A  T  I  O  N

A  U  T  H  O  R  I  Z  A  T  I  O  N       A  N  D       D  I  S  T  R  I  B  U  T  I  O  N

T  E  S  T     R  E  S  U  L  T  S

U. Shear Remold U. Shear Remold

Sieve Analysis (T 27, 

T 11)

3 in. [75.0 mm]

⅜ in. [9.5 mm] 89.2

¾ in. [19.0 mm] 92.6

½ in. [12.5 mm] 90.4

SIEVE SIZE
U.S. [SI]

%
 Passing

¼ in. [6.3 mm] 86.3

No. 4 [4.75 mm] 84.2

No. 10 [2.00 mm] 74.0

1 in. [25.0 mm] 100.0

No. 20 [0.850 mm] 54.9

No. 40 [0.425 mm] 30.3

No. 200 [0.075 mm] 6.3

No. 60 [0.250 mm] 15.2

No. 100 [0.150 mm] 9.8

Wash Method

Procedure A

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
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