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 Subject: Geotechnical/Pavement Information and  
               Assessment 
               Pleasant Hill Road, Sabattus 
               WIN 19081.00 
 
 
 
The geotechnical investigations and lab testing for the Pleasant Hill Road project has been completed. 
The following is a summary of those investigations and an assessment of existing conditions in relation to 
the options for the new pavement structure. The information reviewed for this assessment includes a field 
reconnaissance and subsurface investigations. No as-built plans were located for this project. There is no 
design stationing available at this stage of design, so roadways, buildings and utility poles are used to 
reference locations. 
 
Project Overview 
The project begins at the intersection of Route 9 and extends 0.75 miles northeasterly to the intersection 
of Route 129/9/132. This roadway is classified as a major urban collector (Federal Functional 
Classification), an inventory road (#0140034) by MaineDOT classifications, and is considered a Highway 
Corridor Priority (HCP) 4 roadway. The scope of work will include milling and overlaying sections as well 
as realigning a curve section to the east side of the existing roadway (northbound lane) between Upper 
Stage Road and Route 126.   
 
Existing Conditions 
This section of Pleasant Hill Road is straddled by sand and gravels pits. There are primarily houses on 
the west side of the roadway, and a cemetery, athletic fields, a recycling/solid waster transfer station, and 
the Sabattus Public Works facility on the east side. The topography consists of an upgrade from Route 9 
to the cemetery, a flat section from the cemetery to Upper Stage Road, and a downgrade from Upper 
Stage Road to Route 126. Visible surficial soils appear to be sands and gravels. A curved section 
between Upper Stage Road and the Transfer Station has long, steep slopes on the west side of the 
roadway. There are minimal drainage ditches to remove stormwater and those that do exist are very 
shallow. 
 
The existing pavement consists of two 10.5’ to 11’ travel lanes and variable width gravel shoulders. The 
exception is a short guardrail section that has a shoulder paved to the face of rail. There is evidence of 
some surface erosion of the gravel shoulders from stormwater, but in general, the natural sand and gravel 
soils appear to have good drainage properties. 
 
Current pavement management data (2011) indicates that the International Roughness Index (IRI) is 171 
inches/mile, the Pavement Condition Rating (PCR) is 2.74, and the right rut depth is 0.3”.  
 
The IRI is a measure of ride quality and the lower the number, the better the feel of the ride. A new 
pavement typically has IRI values of 40 to 50 inches/mile. The current values indicate that the road has a 
comfortable ride at 45 mph, but there will be noticeable swaying and movements felt that are induced by 
the existing distresses.   
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The PCR is a numerical measure of all the distresses (cracking and rutting) including extent and severity. 
The PCR scale ranges from 0 (poor) to 5 (excellent). PCR values between 2 and 3 indicate that the 
roadway is in fair condition and rehabilitation is warranted. The distresses on this project are considered 
moderate in severity for most of the project. These distresses include transverse cracking, block cracking, 
longitudinal cracking in the wheel paths, alligator cracking, and right wheel path rutting. The longitudinal 
wheel path cracks, alligator cracking, and rutting are of most concern because they indicate structural 
deficiencies.  
Transverse and block cracks form due to temperature differences and are considered functional cracks 
(produce ride quality issues).  
 
The method that the rut depths are measured and recorded are not always valid for roads with gravel 
shoulders and where there is evidence of rutting due to lack of travel lane edge confinement. The 
reported value of 0.3” is less that what I physically measured on the east side of the roadway. I measured 
0.5” to 1.25”. These were just spot checks and stations were not recorded (none available at the time). I 
would expect these rut depths or even greater depths with gravel shoulders and poor stormwater removal 
at the edge of the travel lanes. 
 
Existing Subsurface/Pavement Structure Conditions and Assessment 
Borings were drilled at nine locations to a depth of 6’ to 7’ feet below the ground surface. All borings were 
drilled in the roadway due to the presence of a sewer line that runs the entire length of the east side of the 
roadway, and a water line that runs on the north end and the south end of the roadway.  Boring locations 
were selected based on avoiding underground utilities (sewer and water) that exist on most of the project 
and the anticipated scope of work.   
 
Eight representative samples collected in the borings were tested in the MaineDOT Lab Testing facility to 
determine the gradation and water contents of the pavement structure aggregate and underlying 
subgrade. The following table summarizes the boring and testing information. 
 

Boring No. HMA (in) Aggregate (in) %Passing #200 
(Aggregate) 

Water 
Content % 

(Aggregate) 

Subgrade Soil 
Type 

HB-SABA-101 5 21 16.2 3 SAND 
HB-SABA-102 5 67 13.9 3.1 SAND 
HB-SABA-103 5 67 13.9 3.1 SAND 
HB-SABA-104 4 ½  21 15.7 6.9 SAND 
HB-SABA-105 5 73 11.3 4 SAND 
HB-SABA-106 5 73 11.3 4 SAND 
HB-SABA-107 4 ½  ?? ?? ?? SAND 
HB-SABA-108 5 ?? ?? ?? SAND 
HB-SABA-109 5 18 11.3 4 SILT 
 
Surface Course  
The existing roadway surface is Hot Mix Asphalt (HMA) and is 21’ to 22’ in total width. Borings indicate 
that the HMA ranges from 4½” to 5” in thickness. There is a coarser mix in the bottom layer and finer 
mixes as you move towards the surface. 
 
Base/Subbase 
The existing base/subbase aggregate ranges from 0” to 73” in thickness. Lab testing indicates that the 
existing aggregate does not meet MaineDOT gradation specifications for subbase aggregate (#304.10) 
and exceeds the requirements for the percent passing the #200 sieve (7% maximum). It should be noted 
that we collect very small sample sizes from borings. The MaineDOT Standard Specifications 
requirements are based on bag samples that are collected during construction or from stockpiles. 
Because of this small sample size, the results can be skewed toward the finer particle sizes since larger 
stones are not included like with bag samples. Based on the lab test results for the % passing the #200 
sieve, the existing pavement structure aggregate will be slightly frost susceptible and have fair drainage 
properties. 
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Please note the lack of information for boring HB-SABA-107 and HB-SABA-108. The lab test results for 
Sample #7 indicate that the pavement structure aggregate has 59.4% passing the #200 sieve. This high 
silt content contradicts the field visual description as well as the sample notes I made prior to submitting 
the samples for testing. My notes state that all samples appeared to be the same except for a subgrade 
sample (Sample #8) which was collected at the north end of the project in boring HB-SABA-109. 
Therefore, I am assuming the information from the field descriptions and my notes is correct and that an 
error occurred during testing. I am assuming that the pavement structure aggregate in boring #107 and 
#108 is similar to the aggregate properties in boring #106 and is in an excess of 60” in thickness. 
 
Water contents of the pavement structure aggregates ranges from 3% to 7%. These values indicate that 
the existing material is not holding water and probably has good drainage properties. 
 
Subgrade 
Borings indicate that the subgrade consists predominately of sand with varying amounts of silt and gravel 
with the exception of the very north end of the project where the subgrade consists of silt. This layer of silt 
is thin and is underlain by the same sands and gravels as found elsewhere on the project. The Maine 
Geologic Survey surficial geology map for this area indicates the natural surficial soils are Marine Delta 
Deposits from the beginning of the project to the Public Works location, and Presumpscot Formation 
(marine clays and silts) from Public Works to Route 126. The borings confirm the existence of these 
deposits. Geology maps also indicate that the entire project is located within a significant Sand and 
Gravel Aquifer. Based on the field and map information, the subgrade soils will have good drainage 
properties and be slightly frost susceptible from the start of the project to the Public Works facility, and 
poor drainage properties and highly frost susceptible from the Public Works facility to Route 126 due to 
the clay-silt layer. 
 
Shoulders 
Although it was not possible to drill in the northbound shoulder, I am assuming that the underlying soils 
are the same as what was found in the roadway borings.  
 
Bedrock 
No shallow refusal was encountered at any of the boring locations. 
 
Groundwater 
No groundwater or wet soils were encountered in any borings. 
 
Pavement Structure Options 
The lab testing information shows that the pavement structure aggregate and the subgrade soils are very 
similar from the project start to Public Works. Without as-built information, I can’t tell if the pavement 
structure aggregate was placed or if the HMA was simply paved on the natural soils. Either way, and 
considering the aggregate has a higher fine material content that specifications allow, the pavement 
seems to be performing satisfactorily from the start of the project to the Public Works facility. This would 
be expected because of the weaker underlying clay-silt soils located between Public Works and Route 
126. Most or the structural distress is caused by the lack of paved shoulders which function to prevent 
shearing of the underlying aggregate at the edge of the travel lane (from applied loads) and prevent water 
from entering under the edge of the travel lanes. In my opinion and based on the Priority 4 classification 
and the existing distresses, milling and overlaying the travel lanes plus paving the shoulders will greatly 
improve this roadway.  
 
Ditching should also be considered to remove stormwater and to prevent erosion. The ditch can be 
shallower than the MaineDOT typical depth from the start of the project to Public Works since it will not 
function to remove groundwater with the existing soils in this section. Deeper ditching or underdrain is 
recommended from Public Works to Route 126. 
 
Realigning the curves between Upper Stage Road and the Transfer Station will probably require areas of 
full reconstruction. The appropriate Subgrade Resilient Modulus value to use for the pavement design in 
this section is 5000 psi. Based on a 12-year design life, the following designs meet the structural needs: 
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Option 1  Option 2  Option 3 
HMA 4  HMA 5  HMA 6 

Subbase  
(Item #30410) 25  

Subbase  
(Item #30410) 21  

Subbase  
(Item #30410) 17 

total 29  total 26  total 23 
 
There are advantages and disadvantages to each option, primarily cost and right-of-way related, but all 
are considered acceptable designs for this roadway classification. Since frost is not a concern except at 
the north end of the project, a thinner overall pavement section is appropriate for this roadway. 
 
Conclusion 
All supporting documentation used in this assessment is attached for your reference. I have also included 
the plans and geotechnical information for the intersection of Pleasant Hill Road and Route 126 for your 
reference and for matching purposes. Please let me know if I can provide you with any additional 
information or clarify anything in this memo. 
 
ATTACHMENTS: 
Location Map 
Geoplans 
Boring Logs 
Lab Testing Data 
Geology Maps and Keys 
DARWin Pavement Design 
Traffic Data Sheet 
Soil Support/ Resilient Modulus Selection Guidelines 
Plans – WIN #10764.00  



 
Sabattus, Pleasant Hill Road 
WIN 19081.00 
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0.42 - 2.20

2.20 - 7.00

SSA -0.42

-2.20

-7.00

5" PAVEMENT.
0.42

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

2.20
Light brown, moist, fine to medium SAND,  little silt, trace gravel.

7.00
Bottom of Exploration at 7.00 feet below ground surface.

NO REFUSAL

G#264088
A-2-4, SM
WC=3.0%

G#264089
A-2-4, SM
WC=4.3%

Maine Department of Transportation Project: Route 9/132 (Pleasant Hill Rd) Boring No.: HB-SABA-101
Soil/Rock Exploration Log Location: Sabattus, Maine
US CUSTOMARY UNITS WIN: 19081.00

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

Operator: Enos/Giles Datum: NAVD 88 Sampler: Off Flights

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

Date Start/Finish: 10/10/12-10/10/12 Drilling Method: Solid Stem Auger Core Barrel: N/A

Boring Location: 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:
140' N of Rt. 9 intersection, 8' L of existing CL. 8' S of Pole #1.

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-SABA-101
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S3 0.42 - 6.00 SSA -0.42

-6.00

5" PAVEMENT.
0.42

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

6.00
Bottom of Exploration at 6.00 feet below ground surface.

NO REFUSAL

G#264090
A-1-b, SM
WC=3.1%

Maine Department of Transportation Project: Route 9/132 (Pleasant Hill Rd) Boring No.: HB-SABA-102
Soil/Rock Exploration Log Location: Sabattus, Maine
US CUSTOMARY UNITS WIN: 19081.00

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

Operator: Enos/Giles Datum: NAVD 88 Sampler: Off Flights

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

Date Start/Finish: 10/10/12-10/10/12 Drilling Method: Solid Stem Auger Core Barrel: N/A

Boring Location: 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:
470' N of Rt. 9 inersection, 7' R of existing CL. 10' N of Pole #2.

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-SABA-102
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SSA -0.42

-6.00

5" PAVEMENT.
0.42

Brown, damp, fine to coarse SAND, little gravel, little silt. ≅S3

6.00
Bottom of Exploration at 6.00 feet below ground surface.

NO REFUSAL

Maine Department of Transportation Project: Route 9/132 (Pleasant Hill Rd) Boring No.: HB-SABA-103
Soil/Rock Exploration Log Location: Sabattus, Maine
US CUSTOMARY UNITS WIN: 19081.00

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

Operator: Enos/Giles Datum: NAVD 88 Sampler: Off Flights

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

Date Start/Finish: 10/10/12-10/10/12 Drilling Method: Solid Stem Auger Core Barrel: N/A

Boring Location: 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:
950' N of Rt. 9 intersection, 8' L of existing CL. At Pole #4.

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-SABA-103
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S4
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0.38 - 2.10

2.10 - 6.00

SSA -0.38

-2.10

-6.00

4½" PAVEMENT.
0.38

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

2.10
Brown, moist, fine to coarse SAND, some gravel, little silt, occasional cobbles.

6.00
Bottom of Exploration at 6.00 feet below ground surface.

NO REFUSAL

G#264091
A-1-b, SM
WC=6.9%

G#264092
A-1-b, SM
WC=3.2%

Maine Department of Transportation Project: Route 9/132 (Pleasant Hill Rd) Boring No.: HB-SABA-104
Soil/Rock Exploration Log Location: Sabattus, Maine
US CUSTOMARY UNITS WIN: 19081.00

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

Operator: Enos/Giles Datum: NAVD 88 Sampler: Off Flights

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

Date Start/Finish: 10/10/12-10/10/12 Drilling Method: Solid Stem Auger Core Barrel: N/A

Boring Location: 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:
1500' N of Rt. 9 intersection, 7' R of existing CL. 16' S of Pole #6.

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-SABA-104
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S6 0.42 - 6.50 SSA -0.42

-6.50

5" PAVEMENT.
0.42

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

6.50
Bottom of Exploration at 6.50 feet below ground surface.

NO REFUSAL

G#264093
A-1-b, SW-SM

WC=4.0%

Maine Department of Transportation Project: Route 9/132 (Pleasant Hill Rd) Boring No.: HB-SABA-105
Soil/Rock Exploration Log Location: Sabattus, Maine
US CUSTOMARY UNITS WIN: 19081.00

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

Operator: Enos/Giles Datum: NAVD 88 Sampler: Off Flights

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

Date Start/Finish: 10/10/12-10/10/12 Drilling Method: Solid Stem Auger Core Barrel: N/A

Boring Location: 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:
2300' N of Rt. 9 intersection, 9' R of existing CL. At Curve sign.

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-SABA-105
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SSA -0.42

-6.50

5" PAVEMENT.
0.42

Brown, moist, fine to coarse SAND, some gravel, little silt. ≅S6

6.50
Bottom of Exploration at 6.50 feet below ground surface.

NO REFUSAL

Maine Department of Transportation Project: Route 9/132 (Pleasant Hill Rd) Boring No.: HB-SABA-106
Soil/Rock Exploration Log Location: Sabattus, Maine
US CUSTOMARY UNITS WIN: 19081.00

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

Operator: Enos/Giles Datum: NAVD 88 Sampler: Off Flights

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

Date Start/Finish: 10/10/12-10/10/12 Drilling Method: Solid Stem Auger Core Barrel: N/A

Boring Location: 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:
2700' N of Rt. 9 intersection, 6' R of existing CL. At curve sign.

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-SABA-106
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S7 0.38 - 6.50 SSA -0.38

-6.50

4½" PAVEMENT.
0.38

Light brown, moist, fine to medium SAND,  little silt.

6.50
Bottom of Exploration at 6.50 feet below ground surface.

NO REFUSAL

G#264094
A-4, ML

WC=8.4%

Maine Department of Transportation Project: Route 9/132 (Pleasant Hill Rd) Boring No.: HB-SABA-107
Soil/Rock Exploration Log Location: Sabattus, Maine
US CUSTOMARY UNITS WIN: 19081.00

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

Operator: Enos/Giles Datum: NAVD 88 Sampler: Off Flights

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

Date Start/Finish: 10/10/12-10/10/12 Drilling Method: Solid Stem Auger Core Barrel: N/A

Boring Location: 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:
3040' N of Rt. 9 inersection, 7' L of existing CL. At Pole #505.

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-SABA-107
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0
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SSA -0.42

-6.50

5" PAVEMENT.
0.42

Light brown, moist, fine to medium SAND,  little silt, occasional cobbles. ≅S7

6.50
Bottom of Exploration at 6.50 feet below ground surface.

NO REFUSAL

Maine Department of Transportation Project: Route 9/132 (Pleasant Hill Rd) Boring No.: HB-SABA-108
Soil/Rock Exploration Log Location: Sabattus, Maine
US CUSTOMARY UNITS WIN: 19081.00

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

Operator: Enos/Giles Datum: NAVD 88 Sampler: Off Flights

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

Date Start/Finish: 10/10/12-10/10/12 Drilling Method: Solid Stem Auger Core Barrel: N/A

Boring Location: 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:
3300' N of Rt. 9 intersection, 6' R of existing CL. At Pole #504.

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-SABA-108
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25

S8 1.90 - 3.50

SSA -0.42

-1.90

-3.50

-6.50

5" PAVEMENT.
0.42

Brown, moist, fine to coarse SAND, soem gravel, little silt. ≅S6

1.90
Brown, moist, SILT, little sand, trace gravel .

3.50
Light brown, moist, fine to medium SAND,  little silt. ≅S7

6.50
Bottom of Exploration at 6.50 feet below ground surface.

NO REFUSAL

G#264095
A-4, CL-ML
WC=24.9%

Maine Department of Transportation Project: Route 9/132 (Pleasant Hill Rd) Boring No.: HB-SABA-109
Soil/Rock Exploration Log Location: Sabattus, Maine
US CUSTOMARY UNITS WIN: 19081.00

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

Operator: Enos/Giles Datum: NAVD 88 Sampler: Off Flights

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

Date Start/Finish: 10/10/12-10/10/12 Drilling Method: Solid Stem Auger Core Barrel: N/A

Boring Location: 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:
3570' N of Rt. 9 intersection, 6' R of existing CL. 8' S of Pole #503.

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-SABA-109
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1. Exploratory borings were drilled on 10/10/12-10/10/12 using a
   4-inch diameter continuous flight power auger.

2. No free water was encountered at the time of drilling or
   when re-checked the following day.

3. Boring locations were taped from existing features and
   elevations extrapolated from the final design schematic plan.

4. These logs are subject to the limitations, conclusions, and
   recommendations in this report.

5. Results of tests conducted on samples recovered are reported
   on the logs.

Notes:

Symbol Description

Strata symbols

Paving

Variable sand
and silt mix

Poorly graded silty
fine sand

Description not given for:
"0YB"

Description not given for:
"03"

Description not given for:
"Z:B"

Poorly graded clayey
silty sand

Misc. Symbols

Description not given for:
"DOWNAROW"

KEY TO SYMBOLS



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

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

140 8.0 Lt. 0.42-2.2 264088 1 3.0 SM A-2-4 II

140 8.0 Lt. 2.2-7.0 264089 1 4.3 SM A-2-4 II

470 7.0 Rt. 0.42-6.0 264090 1 3.1 SM A-1-b II

1500 7.0 Rt. 0.38-2.1 264091 1 6.9 SM A-1-b II

1500 7.0 Rt. 2.1-6.0 264092 1 3.2 SM A-1-b II

2300 9.0 Rt. 0.42-6.5 264093 2 4.0 SW-SM A-1-b 0

3040 7.0 Lt. 0.38-6.5 264094 2 8.4 ML A-4 IV

3520 6.0 Rt. 1.9-3.5 264095 2 24.9 CL-ML A-4 IV

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

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

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

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

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

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

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

NP = Non Plastic

HB-SABA-105, S6

 Identification Number 

HB-SABA-101, S1

Work Number: 19081.00

HB-SABA-101, S2

HB-SABA-109, S8

HB-SABA-107, S7

Classification

HB-SABA-104, S4

HB-SABA-104, S5

State of Maine - Department of Transportation

Laboratory Testing Summary Sheet

Town(s): Sabattus
Boring & Sample

HB-SABA-102, S3

1 of 1
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Unified Soil Classification (Surface)—Androscoggin and Sagadahoc Counties, Maine
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Unified Soil Classification (Surface)

Unified Soil Classification (Surface)— Summary by Map Unit — Androscoggin and Sagadahoc Counties, Maine (ME606)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

BuB2 Buxton silt loam, 0 to 8 percent
slopes, eroded

ML 1.7 3.0%

BuC2 Buxton silt loam, 8 to 15 percent
slopes, eroded

ML 0.1 0.1%

GP Sand and gravel pits GP 0.6 1.2%

HfC2 Hartland very fine sandy loam, 8
to 15 percent slopes, eroded

ML 7.2 13.0%

HkB Hinckley gravelly sandy loam, 0
to 8 percent slopes

GM 14.9 26.8%

HkC Hinckley gravelly sandy loam, 8
to 15 percent slopes

GM 7.5 13.5%

HkD Hinckley gravelly sandy loam,
15 to 25 percent slopes

GM 15.5 27.9%

MeB Melrose fine sandy loam, 0 to 8
percent slopes

0.9 1.7%

MeC Melrose fine sandy loam, 8 to 20
percent slopes

0.3 0.5%

NgB Ninigret fine sandy loam, 0 to 8
percent slopes

ML 0.1 0.1%

ScA Scantic silt loam, 0 to 3 percent
slopes

ML 3.9 7.1%

W Water 2.9 5.1%

Totals for Area of Interest 55.7 100.0%

Unified Soil Classification (Surface)–Androscoggin and Sagadahoc Counties,
Maine

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/10/2012
Page 3 of 4
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Frost Action

Frost Action— Summary by Map Unit — Androscoggin and Sagadahoc Counties, Maine (ME606)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

BuB2 Buxton silt loam, 0 to 8
percent slopes, eroded

High 1.7 3.0%

BuC2 Buxton silt loam, 8 to 15
percent slopes, eroded

High 0.1 0.1%

GP Sand and gravel pits None 0.6 1.2%

HfC2 Hartland very fine sandy
loam, 8 to 15 percent
slopes, eroded

High 7.2 13.0%

HkB Hinckley gravelly sandy loam,
0 to 8 percent slopes

Low 14.9 26.8%

HkC Hinckley gravelly sandy loam,
8 to 15 percent slopes

Low 7.5 13.5%

HkD Hinckley gravelly sandy loam,
15 to 25 percent slopes

Low 15.5 27.9%

MeB Melrose fine sandy loam, 0 to
8 percent slopes

Moderate 0.9 1.7%

MeC Melrose fine sandy loam, 8 to
20 percent slopes

Moderate 0.3 0.5%

NgB Ninigret fine sandy loam, 0 to
8 percent slopes

Moderate 0.1 0.1%

ScA Scantic silt loam, 0 to 3
percent slopes

High 3.9 7.1%

W Water 2.9 5.1%

Totals for Area of Interest 55.7 100.0%

Description

Potential for frost action is the likelihood of upward or lateral expansion of the soil
caused by the formation of segregated ice lenses (frost heave) and the subsequent
collapse of the soil and loss of strength on thawing. Frost action occurs when
moisture moves into the freezing zone of the soil. Temperature, texture, density,
saturated hydraulic conductivity (Ksat), content of organic matter, and depth to the
water table are the most important factors considered in evaluating the potential for
frost action. It is assumed that the soil is not insulated by vegetation or snow and
is not artificially drained. Silty and highly structured, clayey soils that have a high
water table in winter are the most susceptible to frost action. Well drained, very
gravelly, or very sandy soils are the least susceptible. Frost heave and low soil
strength during thawing cause damage to pavements and other rigid structures.

Rating Options

Aggregation Method:  Dominant Condition

Frost Action–Androscoggin and Sagadahoc Counties, Maine

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/10/2012
Page 3 of 4



Engineering Properties

This table gives the engineering classifications and the range of engineering
properties for the layers of each soil in the survey area.

Depth to the upper and lower boundaries of each layer is indicated.

Texture is given in the standard terms used by the U.S. Department of Agriculture.
These terms are defined according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in diameter. "Loam," for example,
is soil that is 7 to 27 percent clay, 28 to 50 percent silt, and less than 52 percent
sand. If the content of particles coarser than sand is 15 percent or more, an
appropriate modifier is added, for example, "gravelly."

Classification of the soils is determined according to the Unified soil classification
system (ASTM, 2005) and the system adopted by the American Association of
State Highway and Transportation Officials (AASHTO, 2004).

The Unified system classifies soils according to properties that affect their use as
construction material. Soils are classified according to particle-size distribution of
the fraction less than 3 inches in diameter and according to plasticity index, liquid
limit, and organic matter content. Sandy and gravelly soils are identified as GW,
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils as ML, CL, OL, MH, CH,
and OH; and highly organic soils as PT. Soils exhibiting engineering properties of
two groups can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect
roadway construction and maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one of seven groups from A-1
through A-7 on the basis of particle-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content of fines (silt and clay). At
the other extreme, soils in group A-7 are fine grained. Highly organic soils are
classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7 groups are further classified
as A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional
refinement, the suitability of a soil as subgrade material can be indicated by a group
index number. Group index numbers range from 0 for the best subgrade material
to 20 or higher for the poorest.

Rock fragments larger than 10 inches in diameter and 3 to 10 inches in diameter
are indicated as a percentage of the total soil on a dry-weight basis. The
percentages are estimates determined mainly by converting volume percentage in
the field to weight percentage.

Percentage (of soil particles) passing designated sieves is the percentage of the
soil fraction less than 3 inches in diameter based on an ovendry weight. The sieves,
numbers 4, 10, 40, and 200 (USA Standard Series), have openings of 4.76, 2.00,
0.420, and 0.074 millimeters, respectively. Estimates are based on laboratory tests
of soils sampled in the survey area and in nearby areas and on estimates made in
the field.

Liquid limit and plasticity index (Atterberg limits) indicate the plasticity
characteristics of a soil. The estimates are based on test data from the survey area
or from nearby areas and on field examination.

Engineering Properties–Androscoggin and Sagadahoc Counties, Maine

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/10/2012
Page 1 of 9
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Page 1

1993 AASHTO Pavement Design
 

DARWin Pavement Design and Analysis System
 

A Proprietary AASHTOWare
Computer Software Product

State of Maine
 

Flexible Structural Design Module
 

Sabattus, Pleasant Hill Road
WIN19081.00

12 year design life
 

Flexible Structural Design

18-kip ESALs Over Initial Performance Period 1,103,760 
Initial Serviceability 4.5 
Terminal Serviceability 2.5 
Reliability Level 90 %
Overall Standard Deviation 0.45 
Roadbed Soil Resilient Modulus 5,000 psi
Stage Construction 1 

 
Calculated Design Structural Number 3.95 in

 
Specified Layer Design

 
 

Layer

 
 
Material Description

Struct
Coef.
(Ai)

Drain
Coef.
(Mi)

 
Thickness
(Di)(in)

 
Width

(ft)

 
Calculated

SN (in)
1 HMA 0.44 1 4 - 1.76
2 HMA 0.34 1 0 - 0.00
3 subbase aggregate 0.09 1 25 - 2.25

Total - - - 29.00 - 4.01
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1993 AASHTO Pavement Design
 

DARWin Pavement Design and Analysis System
 

A Proprietary AASHTOWare
Computer Software Product

State of Maine
 

Flexible Structural Design Module
 

Sabattus, Pleasant Hill Road
WIN19081.00

12 year design life
 

Flexible Structural Design

18-kip ESALs Over Initial Performance Period 1,103,760 
Initial Serviceability 4.5 
Terminal Serviceability 2.5 
Reliability Level 90 %
Overall Standard Deviation 0.45 
Roadbed Soil Resilient Modulus 5,000 psi
Stage Construction 1 

 
Calculated Design Structural Number 3.95 in

 
Specified Layer Design

 
 

Layer

 
 
Material Description

Struct
Coef.
(Ai)

Drain
Coef.
(Mi)

 
Thickness
(Di)(in)

 
Width

(ft)

 
Calculated

SN (in)
1 HMA 0.44 1 4 - 1.76
2 HMA 0.34 1 1 - 0.34
3 subbase aggregate 0.09 1 21 - 1.89

Total - - - 26.00 - 3.99
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1993 AASHTO Pavement Design
 

DARWin Pavement Design and Analysis System
 

A Proprietary AASHTOWare
Computer Software Product

State of Maine
 

Flexible Structural Design Module
 

Sabattus, Pleasant Hill Road
WIN19081.00

12 year design life
 

Flexible Structural Design

18-kip ESALs Over Initial Performance Period 1,103,760 
Initial Serviceability 4.5 
Terminal Serviceability 2.5 
Reliability Level 90 %
Overall Standard Deviation 0.45 
Roadbed Soil Resilient Modulus 5,000 psi
Stage Construction 1 

 
Calculated Design Structural Number 3.95 in

 
Specified Layer Design

 
 

Layer

 
 
Material Description

Struct
Coef.
(Ai)

Drain
Coef.
(Mi)

 
Thickness
(Di)(in)

 
Width

(ft)

 
Calculated

SN (in)
1 HMA 0.44 1 4 - 1.76
2 HMA 0.34 1 2 - 0.68
3 subbase aggregate 0.09 1 17 - 1.53

Total - - - 23.00 - 3.97
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