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Maine Department of Transportation 
16 State House Station 
Augusta, Maine 04333‐0016 
 
Attention:  Kate Maguire, P.E. 
    Senior Geotechnical Engineer 
 
Subject:  Geotechnical Design Report ‐ Roadway 
    Route 26 Improvements 
    MaineDOT WIN 018767.00 
    Woodstock, Maine 
 
Ladies and Gentlemen: 
 
We are pleased to submit herewith our report entitled, “Geotechnical Design Report ‐ Roadway, Route 
26 Improvements, MaineDOT WIN 018767.00, Woodstock, Maine,” prepared in accordance with our 
proposal, dated 18 July 2017 and executed by your Bradford Foley on 7 August 2017. 
 
This Geotechnical Design Report (GDR) presents the results of preliminary design phase subsurface 
explorations and geotechnical evaluations, and provides geotechnical design recommendations that are 
specific to the roadway, slopes and retaining wall that are planned for the project.  The work was 
completed by Haley & Aldrich, Inc. (Haley & Aldrich) in support of the Maine Department of 
Transportation’s (MaineDOT’s) development of the Plan Impacts Complete (PIC) package.  Please note 
that geotechnical evaluations and design recommendations for the large diameter and/or box culverts 
that are planned for the project were previously provided in the report entitled “Geotechnical Design 
Report – Culverts,” dated 20 August 2020 (Culvert Report). 
 
It is our understanding that this GDR may be included as a reference document in the package of 
information (i.e., Contract Documents; CDs) that will be provided to the prospective Contractors for 
bidding.  Please note that the recommendations included herein are superseded by the information 
contained in the CDs and that the information contained in the CDs takes precedence over the 
information provided in this GDR. 
 

Horizontal Coordinate System and Elevation Datum 
 
Plan locations of test borings were determined in the field by MaineDOT using GPS survey equipment 
and were provided to Haley & Aldrich as northing and easting coordinates relative to the Maine State 
Plane Coordinate System, North American Datum of 1983 (NAD 83), Maine 2000 West Zone.  As‐drilled 
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test boring locations were related to station and offset distance/direction relative to the baseline 
stationing by MaineDOT.  The baseline stationing for the project extends from approximately Sta. 11+00 
(east; project beginning) to Sta. 147+50 (west; project end). 
 
The project elevation datum and elevations referenced herein are in feet and reference the North 
American Vertical Datum of 1988 (NAVD 88). 
 

Background 
 
U.S. Route 26 (Route 26) carries traffic northbound and southbound through the Town of Woodstock, 
Maine, as shown in Figure 1, Project Locus. 
 
In general, the project site is located along an approximate 2.6‐mile long segment of Route 26 in 
Woodstock, Maine.  This section of roadway was originally constructed in the 1930s or 1940s and is 
situated between two segments of roadway that were more recently reconstructed by MaineDOT.  It is 
our understanding that MaineDOT will be rehabilitating the 2.6‐mile long section of roadway, which 
includes the following key elements: 
 
 Replacement of an existing, skewed (relative to the roadway) 4 ft x 3 ft box culvert with a 48‐in. 

diameter, 84‐ft long reinforced concrete pipe (RCP) culvert at Sta. 13+42 (approximate). 
 Replacement of existing twin, skewed (relative to the roadway) 36‐in. diameter corrugated 

metal pipe (CMP) culverts with a 6 ft x 10 ft x 126‐ft long precast concrete box culvert at Sta. 
24+93 (approximate). 

 Replacement of an existing, skewed (relative to the roadway) 36‐in. diameter RCP culvert with 
60‐in. diameter, 88‐ft long RCP culvert at Sta. 123+85 (approximate). 

 Modification to the existing horizontal and/or vertical profile and widening of the roadway 
between Sta. 52+00 and Sta. 61+50 (approximate).  Along this portion of the alignment, the 
roadway is situated on an embankment that extends up to 25 ft (approximate) above the 
St. Lawrence and Atlantic Railroad (railroad), which is located near the toe of the embankment 
and immediately south of the roadway.  In addition, steep mountainous terrain exists 
immediately northeast of the roadway and an existing 225‐ft long (approximate) soil nail wall is 
present. 

 Replacement of the existing soil nail retaining wall located approximately between Sta. 58+50 
and Sta. 60+75 with a new retaining wall offset to the northeast in the same general area as the 
existing wall (to accommodate the new realigned/widened roadway). 

 
As noted above, this GDR is specific to modifications to the roadway (i.e., fourth and fifth bullet items 
shown above).  Geotechnical information and recommendations for the first three bullets were included 
in a separate report. 
 
Multiple roadway rehabilitation options were under consideration between Sta. 52+00 and Sta. 61+50.  
Based on our review of drawings provided by MaineDOT on 3 May 2019, it is our understanding that the 
vertical profile will be raised by up to 2 ft and the horizontal alignment will be shifted slightly northeast, 
(away from the railroad) into the existing slope and existing retaining wall. 
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Geologic Setting 
 
The Surficial Geology of the Bryant Pond Quadrangle (2008) indicate mapped surficial deposits along the 
project roadway alignment consist primarily of glacial till deposits typically shown at higher elevations.  
Ice contact deposits are also mapped within the project site, typically at lower elevations, consisting of 
sand and gravel glacial stream sediment and finer grained glacial lake sediments.  Alluvial deposits are 
also mapped at lower elevations typically adjacent to existing streams, consisting primarily of fine‐
grained sediment.  In low‐lying areas minor wetland deposits are mapped, consisting of near surface silt 
and organic sediment.  Regionally, within the glacial valleys several eskers are mapped consisting of 
sand and gravel glacial stream deposits.  Refer to Figure 2 for the surficial geology map. 
  
The Bedrock Geology of the Bryant Pond Quadrangle (1965) inidicate bedrock within the site project 
alignment and surrounding area is mapped as Songo granodiorite.  Regionally, the Songo granodiorite 
comprises an igneous pluton.  Pegmatites and quartz monzonite are commonly mapped along the 
contact fringes of the pluton.  Songo granodiorite is Middle to Upper Devonian in age.  Refer to Figure 3 
for the bedrock geology map. 
 

Subsurface Exploration Program 
 
PREVIOUS EXPLORATIONS BY OTHERS 
 
Previous explorations were conducted at the site by MaineDOT in support of construction of the existing 
soil nail wall.  Three test borings, designated HB‐WOOD‐101, HB‐WOOD‐101A, and HB‐WOOD‐102, were 
drilled on 8 December 2011 using solid stem augers.  The test boring locations are shown on Figures 4 
and 5, and test boring logs included in Appendix A. 
 
PRELIMINARY DESIGN PHASE EXPLORATIONS BY HALEY & ALDRICH 
 
Haley & Aldrich completed a preliminary design phase subsurface exploration program at the site in 
August and September 2017.  A total of 16 test borings, designated HB‐WOOD‐201 through 
BB‐WOOD‐216, and eight test probes, designated P1 through P8, were drilled along the proposed 
alignment.  Only ten of the test borings (HB‐WOOD‐205 through HB‐WOOD‐214) and the test probes 
that were drilled for the roadway are included in this GDR and are discussed herein.  The remaining six 
test borings were drilled for the proposed drainage improvements and were included in the Culvert 
Report. 
 
The test boring locations were laid out in the field by Haley & Aldrich prior to the start of drilling.  “As‐
drilled” exploration locations and ground surface elevations at test boring locations were determined in 
the field by MaineDOT upon the completion of drilling using GPS survey equipment.  The coordinate 
location and station/offset information provided by MaineDOT for each test boring/probe is shown on 
Table I.  Please note that only station/offset information is provided on the test borings logs included in 
Appendix A.  The plan locations of the test borings/probes are shown on Figures 4 and 5, Site and 
Subsurface Exploration Location Plan. 



Maine Department of Transportation 
Revised 19 August 2020  
Page 4 
 
 

 

 
A Haley & Aldrich geotechnical engineer monitored the drilling, logged and conducted visual 
inspection/classification of the soil and rock samples collected, prepared test boring logs documenting 
the conditions encountered, and confirmed that all drilling and sampling was performed in accordance 
with MaineDOT requirements. 
 
The test borings were drilled by New England Boring Contractors of Hermon, Maine using a truck‐
mounted Mobile Drill B‐59 drill rig along the roadway and a track‐mounted Bombardier Mobile Drill B‐53 
drill rig along the toe of the embankment adjacent to the railroad siding.  The test probes were drilled 
using a trailer‐mounted Mobile B‐47 drill rig.   Test borings were advanced into or through the naturally‐
deposited overburden soils to depths ranging from approximately 10 to 40 ft below existing ground 
surface (BGS) using either 3‐in. (NW‐size) or 4‐in. (HW‐size) outside diameter (OD) steel casing.  Please 
note that the upper portion of each test boring was drilled with a solid‐stem auger prior to setting the 
steel casing, as shown on the test borings logs in Appendix A.  Once the casing was set, the holes were 
advanced using cased‐wash drilling methods.  Test probes were advanced to “refusal” using solid stem 
augers.  No soil or rock sampling was conducted during advancement of the test probes. 
 
Soil samples were generally collected continuously through the fill soils and at standard, 5‐ft intervals 
thereafter, by driving a 1‐3/8‐in. inside diameter (ID) split‐spoon sampler with a 140‐lb hammer dropped 
from a height of 30 in., as indicated on the test boring logs.  Drilling and sampling were performed in 
accordance with MaineDOT specifications.  The drill rigs were equipped with automatic hammers 
calibrated annually per MaineDOT requirements (see Appendix A of MaineDOT Geotechnical Drilling 
Contract Specifications, revised June 2007).  Calculated hammer efficiencies of 0.869 and 0.75 were 
used for the calibrated automatic hammer system for the truck‐mounted Mobile Drill B‐59 drill rig and 
the track‐mounted Bombardier Mobile Drill B‐53 drill rig, respectively. 
 
The number of hammer blows required to advance the sampler through each 6‐in. interval was recorded 
and is provided on the test boring logs.  The uncorrected SPT N‐value (N‐uncorrected) is defined as the 
total number of blows required to advance the sampler through the middle 12 in. of the 24‐in. sampling 
interval.  The energy‐corrected SPT N‐values (N60) shown on the test boring logs are equal to the 
uncorrected N‐value multiplied by the hammer efficiency factor (0.869 or 0.75) divided by 0.6 (i.e., 
60 percent calculated hammer efficiency).  Both the raw blow count data and the corrected N‐values are 
shown on the boring logs. 
 
A photoionization detector (PID) was used in the field to screen for the presence of volatile organic 
compounds (VOCs) in the recovered overburden soil samples.  No elevated PID readings were detected 
in the test borings except one reading of 11.0 ppm immediately below the bituminous concrete in 
HB‐WOOD‐213.  PID readings are provided as part of the individual soil sample descriptions shown on 
the test boring logs provided in Appendix A. 
 
Each test boring, except HB‐WOOD‐207, was advanced approximately 4.8 to 5.0 ft into bedrock using a 
2.0‐in. (NQ‐size) ID diamond‐tipped core barrel. 
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Bedrock and soil samples were classified in the field using the ‘Field Guide for Description of Rock Core’, 
the ‘Soil Description Field Guide’ and the Unified Soil Classification System (USCS)  flow charts for 
classifications of soils described through texture and grain size of a soil.  The field forms used for 
classification of bedrock and soil samples can be found in Appendix A.  All soil and bedrock samples were 
collected and preserved in glass jars and wooden boxes, respectively, and are available for review upon 
request.  The soil and bedrock samples (i.e., the samples that were not submitted for laboratory testing) 
are currently being stored at the Haley & Aldrich laboratory facility in Portland, Maine. 
 

Generalized Subsurface Conditions 
 

The subsurface conditions encountered in the test borings generally consisted of the following geologic 
units presented in order of increasing depth below ground surface: man‐placed fill soils overlying 
naturally‐deposited glaciofluvial deposits, glacial lacustrine deposits, glacial till and bedrock. 
 

Refer to Table II for a summary of the soil units and thicknesses encountered in each test boring.  Refer 
to Table III for a summary of the refusal depths/elevations of the test probes.  Detailed soil and bedrock 
descriptions are provided on the Haley & Aldrich test boring logs included in Appendix A.  Working cross 
sections at Sta. 57+00, Sta. 59+00, Sta. 59+50, Sta. 60+00 and Sta. 60+50 are included in Appendix C.  
Please note that the soil descriptions provided on the test boring logs and summarized below do not 
represent actual field conditions other than at the specific test boring locations.  Actual conditions may 
vary from those described and shown herein and may not become apparent until construction begins. 
 

The generalized subsurface conditions present at the site are presented below. 
 

Soil Unit 

Approximate 
Range in 

Encountered 
Thickness 

(ft) 

Generalized Description 

Bituminous 
Concrete 

0.3 to 1.0 
surficial layer of bituminous concrete (asphalt pavement) 
(encountered in roadway test borings) 

Fill  1.3 to 11.1  

loose to very dense, fine to coarse SAND with variable amounts of silt and gravel; very 
loose to very dense fine SAND with variable amounts of silt, medium to coarse sand 
and gravel; loose to medium dense GRAVEL with variable amounts of silt and sand 
(encountered in each test boring) 

Glaciofluvial 
Deposit 

2.7 to 6.0 
loose to medium dense fine SAND with variable amounts of silt, medium to coarse sand 
and gravel; loose fine to coarse SAND with trace fine gravel 
(encountered in test borings HB‐WOOD‐206 and HB‐WOOD‐214) 

Glacial 
Lacustrine 
Deposit 

9.5 
loose fine SAND with little to no silt 
(encountered in test boring HB‐WOOD‐214) 

Glacial Till  0.9 to 24.3 

very dense fine to coarse SAND with variable amounts of silt and gravel; medium dense 
to very dense  fine SAND with variable amounts of  silt, medium  to  coarse  sand and 
gravel; medium dense to very dense Gravelly SAND with trace silt; dense GRAVEL with 
little  fine  sand and  trace medium  sand; deposit  is very  loosely  to well bonded with 
frequent  coarse  gravel,  cobbles  and  boulders;  recovered  soil  samples  regularly 
contained crushed coarse gravel 
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(encountered in each test boring) 

Bedrock 

top of bedrock surface encountered at depths ranging from 2.9 to 33.6 ft BGS (El. 678.2 to El. 722.7) 
in all test borings except HB‐WOOD‐207. Refusal was encountered at depths ranging from 1 to 11.9 ft 
BGS (El. 720.3 to El. 733.4) in test probes.  Bedrock generally sloped downwards from northeast to 
southwest, towards Bryant Pond.  Bedrock encountered at the site consisted of very hard 
GRANODIORITE.  GRANOFELS was encountered in HB‐WOOD‐208 only. 

 
BEDROCK CONDITIONS 
 
As stated previously, approximately 5 ft of bedrock was sampled in each test boring except HB‐WOOD‐
207.  The sampled and recovered bedrock generally consisted of the following: 
 
 Very hard, fresh to slightly weathered, fine to coarse grained GRANODIORITE of the Songo 

Granodiorite Formation.  Joints dip at low to steep angles and are very close to widely spaced.  
Joints are tight to open with occasional silty clay infilling.  Joint surfaces are weathered, 
discolored, planar to undulating, and smooth to rough. 
 

Rock quality designation (RQD) is a common parameter that is used to help assess the competency of 
sampled bedrock.  RQD is defined as the sum of pieces of recovered bedrock greater than 4 in. in length 
divided by the total length of the bedrock core run.  RQD values for bedrock encountered at the site 
ranged from 67 to 100 percent indicating good to excellent rock quality. 
 
Photographs of the sampled bedrock are provided for reference in Appendix A. 
 
GROUNDWATER CONDITIONS 
 
Observation wells were not installed in any of the completed boreholes.  As a result, long term static 
water levels at test boring locations were not determined.  Water levels were measured in the 
boreholes after completion of drilling and sampling and are noted on the boring logs in Appendix A.  
Where observed, the water levels ranged from approximately 6 to 10 ft below ground surface (BGS) (El. 
709.3 to El. 728.0) in borings in the roadway and approximately 3 to 18 ft BGS (El. 693.8 to El. 709.6) in 
borings at the toe of slope southwest of the roadway.  Please note that water levels measured in the 
completed boreholes are likely impacted by drilling means/methods and may not be representative of 
actual static water levels at the site. 
 
In general, groundwater levels can be expected to fluctuate, subject to test boring drilling 
means/methods, seasonal variation, local soil conditions, topography and precipitation.  Groundwater 
levels encountered during construction may differ from those measured in the test borings. 
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Laboratory Testing Program 
 
A preliminary laboratory testing program was undertaken on soil samples collected during the field 
investigation to assist in soil classification/identification.  In general, laboratory testing was performed 
on disturbed soil samples collected during SPT sampling.  All laboratory soil testing was performed by 
the State of Maine, Department of Transportation Laboratory in Bangor, Maine.  Geotechnical 
laboratory testing was performed in accordance with applicable American Society for Testing Materials 
(ASTM) testing procedures. 
 
The preliminary phase testing program included 18 grain size analyses with natural water content (sieve 
only, no hydrometer).  A summary of laboratory test results is provided below. 
 

Laboratory Test 
ASTM Test 
Designation 

Soil Unit 
No. of Tests 
Completed 

Range in Test Results 

Grain Size 
ASTM D 422 
(Sieve Only) 

Fill  16 

AASHTO Classification: 
A‐1‐a, A‐1‐b, A‐2‐4, A‐4  
USCS Classification: 
SM, SW‐SM 
Percent Passing No. 200 Sieve: 
9% to 45% (average 19%) 

Glacial Till  2 

AASHTO Classification: 
A‐2‐4, A‐1‐b 
USCS Classification: 
SM 
Percent Passing No. 200 Sieve: 
15% to 24% (average 19%) 

  Notes: 
1. Refer to the Key to Soil and Rock Descriptions and Terms in Appendix A for USCS definitions. 

 
Laboratory test results are provided in Appendix B and individual test results have been included on the 
test boring reports in Appendix A. 
 

Geotechnical Design Recommendations 
 
Technical evaluations used as the basis for development of geotechnical design recommendations were 
coordinated with MaineDOT.  Engineering calculations that support the recommendations outlined in 
this section are provided for reference in Appendix D. 
 
SEISMIC SITE CLASS 
 
Due to the nature and thickness of the overburden soils encountered in the test borings, we recommend 
the site in the vicinity of the retaining wall be considered “Site Class C.”  Based on the site location and 
the assignment of “Site Class C,” the “USGS Seismic Design Maps Web Services” provided the 
recommended AASHTO response spectra for a 7 percent probability of exceedance in 75 years as 
summarized below. 
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Parameter  Design Value 

Mapped Peak Ground Acceleration, PGA =  0.091 

Mapped Short (0.2‐second) Period, SS =  0.183 

Mapped Long (1.0‐second) Period, S1 =  0.049 

Site Factor, Fpga =  1.2 

Site Factor, Fa =  1.2 

Site Factor, Fv =  1.7 

Acceleration Coefficient, As (0 second period) =  0.109 

Horizontal Response Spectral Acceleration, SDS (0.2 second period) =  0.220 

Horizontal Response Spectral Acceleration, SD1 (1 second period) =  0.084 

Seismic Performance Zone =  1 

 
We recommend the new retaining wall be design using the above seismic parameters. 
 
ANTICIPATED SUBGRADE CONDITIONS NEW PAVEMENT SECTION 
 
The following table summarizes the anticipated pavement section subgrade conditions at each test 
boring performed in the roadway: 
 

Test 
Boring            
No. 

Station 

Anticipated 
deposit at 
bottom of 
subgrade 

USCS 
Symbol 

Description of soil at subgrade  

Percent passing 
No. 200 sieve at 

bottom of 
subgrade1 

HB‐WOOD‐205  53+07.2  Fill  SM 
Dense fine to coarse SAND, little silt 
and gravel 

19 

HB‐WOOD‐207  54+93.5  Fill  SM 
Very dense, fine to coarse SAND, 
some gravel, little silt 

12 

HB‐WOOD‐209  56+87.6  Fill  SM 
Very dense, Gravelly fine to medium 
SAND, little silt, trace coarse sand 

15 

HB‐WOOD‐211  58+81.0  Fill  SM 
Dense, fine to medium SAND, some 
gravel, little silt, trace coarse sand 

15 

HB‐WOOD‐213  60+77.4  Fill  SW 
Very dense, Gravelly fine to coarse 
SAND, trace silt 

9 

1 Percent passing No. 200 sieve data based on laboratory test data. 

 
EMBANKMENT SETTLEMENT 
 
Minimal (less than 2 ft) raises‐in‐grade are planned along the roadway alignment.  Given the proposed 
raises‐in‐grade, and the nature and consistency of the fill and naturally‐deposited soils that are present 
at the site, we anticipate that the resulting magnitude of settlement will be minimal, will result from 
elastic compression of in‐situ soils, and will likely occur rapidly during construction, soon after new 
embankment fills are placed and prior to final paving.  We anticipate post‐construction settlement to be 
negligible (i.e., < ½ in.).  Refer to Appendix D for calculations.  Based on subsurface conditions at the site, 
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we do not anticipate that long‐term, consolidation settlements of the in‐situ soils will occur as a result of 
the planned‐raises‐in‐grade. 
 
EMBANKMENT STABILITY 
 
Computer‐assisted, two‐dimensional global stability evaluations were performed using the computer 
program Slide 8.0 by Rocscience Inc. to evaluate global stability of the embankments northeast and 
southwest of the road.  Evaluations were performed for both existing and proposed conditions at 
Sta. 57+00 and Sta. 60+00.  These locations were selected to be representative of a steep “downhill” 
slope condition (Sta. 57+00) and a tall “uphill” wall condition (Sta. 60+00).  A live load surcharge of 
250 psf was included in our calculations within the roadway limits to model traffic loading.  Both static 
and pseudo‐static slope stability evaluations were conducted. 
 
Soil and rock material and strength properties used in the global stability evaluations were based on the 
results of laboratory testing and our experience, and are summarized below.  Based on observations at 
the site, a layer of riprap is present on the existing “downhill” slope.  Based on historic drawings, this 
riprap layer is anticipated to be on the order of 4 ft thick.  The riprap was included in the global stability 
evaluations. 
 
The following physical and strength properties of the soil strata at the site were used to evaluate static 
and pseudo‐static global stability. 
 

  Unit Weight 
(pcf) 

Friction Angle 
(degrees) 

Undrained Shear 
Strength (psf) 

RipRap  140  45  0 

Existing Fill  125  34  0 

Glaciofluvial Deposits  120  32  0 

Glacial Lacustrine Deposits  115  30  0 

Glacial Till  130  38  0 
 

Sta. 57+00 Downslope (southwest of Route 26) – The minimum calculated static factor of safety of both 
the existing and proposed slope is 1.2.  The minimum calculated factor of safety under pseudo‐static 
earthquake loading from our evaluations for both the existing and proposed slope is 1.1, using a 
horizontal coefficient of 0.055 (i.e., one half of the peak ground acceleration coefficient, As).  Values 
ranging from As/3 to As/2 are recommended in literature (Melo and Sharma, 2004); the reduction from 
As is due to soil slope flexibility and the fact that the peak ground acceleration during an earthquake 
lasts only for a very short period of time. 
 
Sta. 60+00 Downslope (southwest of Route 26) – The minimum calculated static factor of safety of the 
existing slope is 1.4 and of the proposed slope is 1.5.  The minimum calculated factor of safety under 
pseudo‐static earthquake loading from our evaluations for both the existing and proposed slope is 1.3. 
 
Sta. 60+00 Upslope (northeast of Route 26) – The minimum calculated static factor of safety of the 
existing slope is 1.4 and of the proposed slope is 1.1 (for the case of a retaining wall, but not accounting 
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for any wall reinforcement).  The minimum calculated factor of safety under pseudo‐static earthquake 
loading from our evaluations is 1.3 for the existing slope and 1.0 for the proposed slope (for the case of 
a retaining wall, but not accounting for any wall reinforcement). 
 
The minimum factor of safety required for static stability evaluations is 1.3 where the slope does not 
support or contain a structural element, based on the requirements of LRFD Article 11.6.2.3.  The 
minimum factor of safety required for pseudo‐static stability evaluations is 1.0 based on the 
requirements of LRFD. 
 
At Sta. 57+00, the factors of safety of both the existing and proposed embankment are less than 
required.  The change in geometry for the proposed condition does not impact the minimum factor of 
safety.  At Sta. 60+00, for the existing slope, the factors of safety for both the static case and under 
pseudostatic earthquake loading exceed the minimum required.  However, the factors of safety for the 
proposed uphill slope are less than required.  The proposed soil nails (if a soil nail wall type is selected 
for the new retaining wall) or other wall reinforcement will need to be designed to increase the factors 
of safety to meet the minimum required.  Refer to Appendix D for calculations. 
 
EXISTING SOIL NAIL WALL 
 
An existing soil nail wall is present on the northeast side of the road between approx. Sta. 58+50 and 
Sta. 60+75 (see Figures 4 and 5).  The soil nail wall was designed by Earthwork Engineering, Inc. under 
contract with Thomas Drilling and Blasting.  The wall was constructed in 2013 by Thomas Drilling and 
Blasting based on the soil nail wall design submittal prepared by Earthwork Engineering, Inc.  Based on 
the soil nail wall design submittal (included in Appendix E), the wall consists of the following features: 
 
 One row of nails located 2 ft from the top of the retaining wall. 
 A second row of nails at El. 737.5 where the wall is more than approximately 5 ft tall. 
 Horizontal nail spacing of 5 ft. 
 Nails consist of 40/20 hollow bars installed at a 15 degree downward angle from the horizontal. 
 Drawings indicate that nails were installed 5 ft into bedrock.  The soil nail wall design 

calculations analyzed 15 to 20‐ft long nails.  Documentation confirming soil nail lengths was not 
available at the time this report was prepared. 

 
We understand that MaineDOT has reviewed their records and do not have construction logs or as‐built 
information for the soil nail wall.  Haley & Aldrich contacted Thomas Drilling & Blasting to request that 
they provide any as‐built information they had in their files.  Thomas Drilling & Blasting reviewed their 
records but did not find any as‐built information for this wall. 
 
Working cross sections showing the approximate location and length of the existing soil nails based on 
the design submittal, are included in Appendix C.  As shown on these sections, the face of the existing 
soil nail wall and portions of the existing nails will need to be cut and/or removed to construct the 
relocated roadway section and new retaining wall.  We anticipate that the actual, “as‐constructed” 
location, length and inclination of the soil nails will differ from the details and geometry shown in the 
design submittal and the sketches included in Appendix C. 
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DRAINAGE 
 
Provisions to provide permanent drainage and to control both subsurface and surface water are 
recommended to ensure a drained condition is present both behind the new retaining wall and below 
the new pavement section in this area.  Therefore we recommend the following: 1) use of underdrains 
to collect water within the roadway section; 2) use of a drainage swale at the top of the soil nail wall to 
collect runoff from the slope above and divert it away from the wall and roadway.; and 3) use of a 
prefabricated vertical drainage board installed between the excavated soil and shotcrete facing. 
 
FINAL DESIGN PHASE SUBSURFACE EXPLORATIONS AND EVALUATIONS 
 
No subsurface explorations have been completed outside the limits and northeast (uphill) of the existing 
roadway where the proposed retaining wall is planned to be constructed. 
 
We strongly recommend that additional test borings be completed between Sta. 52+00 and Sta. 61+50 
to characterize and quantify cut materials and determine design requirements for temporary and 
permanent cut slopes and/or retaining walls.  Additional explorations will require access to 
steep/mountainous terrain and abutting properties.  Depending on ability to access the site, geophysical 
investigations may also be warranted in this area in addition to test borings. 
 

Construction Considerations 
 
The primary purpose of this section is to comment on geotechnical aspects of proposed construction.  
This section is written primarily for the individuals having responsibility for preparation of geotechnical 
related plans and specifications as well as personnel appointed to monitor construction activities. 
 
Prospective contractors should evaluate the potential for construction problems on the basis of their 
own knowledge and experience in the Woodstock, Maine area, and on the basis of similar projects in 
other localities, taking into account their proposed construction methods, procedures, equipment and 
personnel.  Please note that the construction considerations provided below relate to the subject 
project only. 
 
EXCAVATION 
 
Excavation will be required to shift the road to the northeast between approximately Sta. 52+00 and 
Sta. 61+50 and create a stable slope and/or construct a new retaining wall.  Based on the proposed and 
existing grades shown on cross sections provided on 3 May 2019, excavation depths up to 15 ft BGS will 
be required.  The subsurface conditions in the vicinity of this excavation are not known.  We anticipate 
glacial till will be encountered at or near the ground surface, but it is not known whether bedrock is 
present within the excavation depth/limits.  If rock is anticipated or confirmed by supplemental test 
borings, rock excavation using mechanical and/or controlled blasting will be required to construct the 
new retaining wall.  We recommend that the Contractor be made responsible for the design, stability 
and safety of all excavations in accordance with local, state and federal regulations. 
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DEWATERING 
 
Limited information on groundwater is available at this time, particularly to the northeast of the 
roadway where the significant excavations will be located.  Given that the excavation will be into the 
side of a slope that continues farther up to the northeast, we anticipate some dewatering will be 
required.  Furthermore, we anticipate that construction dewatering could likely be accomplished using 
of localized sumps/pumps and discharging to a nearby stormwater system.  We recommend the 
Contractor be made responsible for controlling all infiltration from groundwater and surface runoff to 
permit excavation, fill placement and construction in the dry. 
 
Excavation and control of water should be done by methods that prevent disturbance to roadway 
subgrade soils.  Sumps and pumps should be designed with proper filters to control the loss of fine 
grained soil. 
 
Dewatering and discharge of dewatering effluent should be performed in accordance with all applicable 
local, state and federal regulations.  Dewatering discharge should be recharged on site if possible.  If on‐
site recharge is not feasible, dewatering discharge will likely need to be directed to the local storm drain 
system.  Sedimentation tanks, filtration systems, and/or other treatment methods may be required for 
legal disposal of the effluent into the storm drain system. 
 
CONSTRUCTION AT EXISTING SOIL NAIL WALL 
 
The existing soil nail wall between approx. Sta. 58+50 and Sta. 60+75 is located within the area that will 
be excavated to shift the roadway to the northeast.  As shown on the working sections in Appendix C 
and described above, the face of the existing soil nail wall and portions of the existing nails will need to 
be cut and/or removed to construct the relocated roadway section.  If a soil nail wall is selected to 
support the excavation northeast of the roadway, the soil nail wall design and construction will need to 
account for the presence of the existing soil nail elements. 
 
REUSE OF EXCAVATED ON‐SITE SOILS 
 
Based on the current roadway realignment approach, the overall project is expected to be exporting 
excavated materials.  Therefore, reuse of excavated soils generated from construction activities may not 
be required or applicable. 
 
Based on the test borings drilled at the site we anticipate that the excavated material will consist 
primarily of in‐situ fill (in existing roadway section) and potentially glacial soils (in the vicinity of the cut 
area between Sta. 52+00 and Sta. 61+50).  As described above, the conditions in the cut area are 
unknown. 
 
Based on gradation testing, the fines content (percent passing the No. 200 sieve) of the existing fill 
ranged from 9 to 45 percent, with an average of 19 percent.  The fines content of the limited number of 
glacial till samples tested ranged from 15 to 24 percent, with an average of 19 percent.  It may be 
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possible to reuse portions of both of these materials as embankment fill.  However reuse will be 
dependent on weather, moisture content, and nature of fines (i.e., clay vs silt).  It is likely that the zones 
with higher fines content (greater than 20 percent) will be difficult to place and compact in wet weather. 
 

Limitations 
 
This report is prepared for the exclusive use of MaineDOT relative to the subject project.  There are no 
intended beneficiaries other than MaineDOT.  Haley & Aldrich shall owe no duty whatsoever to any 
other person or entity on account of the Agreement or the report.  Use of this report by any person or 
entity other than MaineDOT for any purpose whatsoever is expressly forbidden unless such other 
person or entity obtains written authorization from MaineDOT and Haley & Aldrich.  Use of this report 
by such other person or entity without the written authorization of MaineDOT and Haley & Aldrich shall 
be at such other person’s or entities sole risk and shall be without legal exposure or liability to Haley & 
Aldrich. 
 
Use of this report by any person or entity, including by MaineDOT, for a purpose other than relative to 
the subject project is expressly prohibited unless such person or entity obtains written authorization 
from Haley & Aldrich indicating that the report is adequate for such other use.  Use of this report by any 
other person or entity for such other purpose without written authorization by Haley & Aldrich shall be 
at such person’s or entities sole risk and shall be without legal exposure or liability to Haley & Aldrich. 
 
The information provided herein is based, in part, upon the data obtained from the referenced 
subsurface explorations.  The nature and extent of variations between explorations may not become 
evident until construction.  If variations then appear, it may be necessary to reevaluate the 
recommendations of this report. 
 
It is our understanding that this report may be included as a reference document in the documents that 
will be provided to the prospective Contractors for bidding.  Please note that the recommendations 
included herein are superseded by the information contained in the documents and that the 
information contained in the documents takes precedence over the information provided in this report. 
 

Closure 
 
We appreciate the opportunity to provide geotechnical consulting services on this project.  Please do 
not hesitate to call if you have any questions or comments. 
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Sincerely yours, 
HALEY & ALDRICH, INC. 
 
 
 
Kevin A. Russ, P.E.          Erin A. Force, P.E. 
Geotechnical Engineer          Project Manager 
 
 
 
Wayne A. Chadbourne, P.E. 
Senior Associate 
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  Figure 2 – Surficial Geology Map 
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  Figure 4 – Site and Subsurface Exploration Location Plan, Sta. 52+00 to Sta. 59+00 
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TABLE I
Roadway Subsurface Exploration Location Data
Route 26 Highway Rehabilitation
MaineDOT WIN 018767.00
Woodstock, Maine

Haley & Aldrich, Inc. File No.: 130458‐002

719.0 53+07.2 2.5 RT 564,447.95 912,294.04
710.8 53+05.2 47.4 LT 564,414.82 912,256.64
726.8 54+93.5 16.2 LT 564,580.09 912,161.82
711.8 54+92.6 50.8 LT 564,557.11 912,135.91
733.6 56+87.6 1.9 LT 564,732.73 912,042.19
712.5 56+94.9 51.8 LT 564,702.86 912,001.51
736.4 58+81.0 15.8 LT 564,859.92 911,895.92
712.6 58+86.5 61.8 LT 564,831.30 911,859.39
735.6 60+77.4 3.0 RT 565,013.21 911,771.62
712.1 60+77.3 80.9 LT 564,955.95 911,710.33

721.3 53+60.4 12.1 LT 564,479.97 912,249.20
724.6 54+24.2 0.6 LT 564,536.70 912,217.75
730.2 55+66.2 1.6 LT 564,644.28 912,125.29
731.7 56+30.8 17.8 LT 564,680.89 912,069.86
734.6 57+52.2 14.8 LT 564,769.37 911,987.49
735.8 58+23.0 0.3 LT 564,829.78 911,947.77
736.3 59+48.2 0.2 RT 564,918.77 911,859.76
736.2 60+18.5 14.8 LT 564,958.17 911,799.51

Notes:
1  Test boring and test probe locations are shown on Figures 4 and 5, Site and Subsurface Exploration Location Plans.
2  As‐drilled coordinates of test borings were determined by MaineDOT using GPS survey equipment, are measured in feet 

    and reference NAD83, Maine 2000 West Zone coordinate system. 
3  Ground surface elevations at test boring locations were determined in the field by MaineDOT using GPS survey equipment.
4  Elevations are measured in feet and reference the North American Vertical Datum of 1988 (NAVD 88).
5   Station and offset information determined by MaineDOT and provided to Haley & Aldrich.

Individual Date

Prepared By: KAR 12/12/2017

Checked By: EAF 5/2/2019

Reviewed By: WAC 5/10/2019

P7

P1
P2
P3
P4
P5
P6

P8

Test                        

Boring                      

No.1

Ground Surface 

Elevation3,4

Coordinates2

Station5
Offset Distance       

& Direction5 Northing Easting

HB‐WOOD‐208
HB‐WOOD‐207
HB‐WOOD‐206
HB‐WOOD‐205

HB‐WOOD‐214
HB‐WOOD‐213
HB‐WOOD‐212
HB‐WOOD‐211
HB‐WOOD‐210
HB‐WOOD‐209

Haley Aldrich, Inc.
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TABLE II
Roadway Subsurface Exploration Subsurface Data ‐ Test Borings
Route 26 Highway Rehabilitation
MaineDOT WIN 018767.00
Woodstock, Maine

Haley & Aldrich, Inc. File No.: 130458‐002

719.0 0.7 8.3 NE NE 5.8 14.8 704.2 20.0 699.0
710.8 NE 1.3 2.7 NE 7.3 11.3 699.5 17.3 693.5
726.8 1.0 8.6 NE NE > 21.4 NE NE 31.0 695.8
711.8 NE 9.3 NE NE 24.3 33.6 678.2 40.0 671.8
733.6 0.3 6.7 NE NE 12.1 19.1 714.5 24.1 709.5
712.5 NE 3.5 NE NE 14.5 18.0 694.5 23.3 689.2
736.4 0.6 11.1 NE NE 2.0 13.7 722.7 19.8 716.6
712.6 NE 2.0 NE NE 0.9 2.9 709.7 10.0 702.6
735.6 0.5 4.2 NE NE 8.4 13.1 722.5 19.5 716.1
712.1 NE 4.0 6.0 9.5 8.6 28.1 684.0 33.5 678.6

Notes:
1  Test boring and test probe locations are shown on Figures 4 and 5, Site and Subsurface Exploration Location Plans.
2  Ground surface elevations at test boring locations were determined in the field by MaineDOT using GPS survey equipment.
3  Elevations are measured in feet and reference the North American Vertical Datum of 1988 (NAVD 88).
4  "NE" indicates stratum was not encountered in test boring.

Individual Date

Prepared By: KAR 12/12/2017

Checked By: EAF 5/2/2019

Reviewed By: WAC 5/10/2019

Approximate 

Elevation of 

Bottom of 

Exploration2,3

HB‐WOOD‐208
HB‐WOOD‐207
HB‐WOOD‐206
HB‐WOOD‐205

Ground          

Surface 

Elevation2,3

HB‐WOOD‐214
HB‐WOOD‐213
HB‐WOOD‐212
HB‐WOOD‐211
HB‐WOOD‐210
HB‐WOOD‐209

Approximate Top 

of Bedrock Depth 

(ft)4

Approximate 

Bottom of 

Exploration 

Depth (ft)

Test               

Boring             

No.1
Glacial Till

Glacial

Lacustrine 

Deposit

Fill
Bituminous 

Concrete

Glaciofluvial

Deposit

Approximate Strata Thickness4 (ft)
Approximate 

Elevation of Top 

of Bedrock2,3,4

Haley Aldrich, Inc.
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TABLE III
Roadway Subsurface Exploration Subsurface Data ‐ Test Probes
Route 26 Highway Rehabilitation
MaineDOT WIN 018767.00
Woodstock, Maine

Haley & Aldrich, Inc. File No.: 130458‐002

P1 721.3 1.0 720.3
P2 724.6 3.9 720.7
P3 730.2 1.5 728.7
P4 731.7 9.7 722.0
P5 734.6 6.4 728.2
P6 735.8 6.6 729.2
P7 736.3 2.9 733.4
P8 736.2 11.9 724.3

Notes:
1  Test boring and test probe locations are shown on Figures 4 and 5, Site and Subsurface Exploration Location Plans.
2  Ground surface elevations at test boring locations were determined in the field by MaineDOT using GPS survey equipment.
3  Elevations are measured in feet and reference the North American Vertical Datum of 1988 (NAVD 88).
4  Practicable test probe refusal depth shown is approximate as judged by Haley & Aldrich field representative.
5  Material type based on observation of auger cuttings.

Individual Date

Prepared By: KAR 12/12/2017

Checked By: EAF 5/2/2019

Reviewed By: WAC 5/10/2019

granular soil observed to 11.9 ft

granular soil observed to 3.9 ft
granular soil observed to 1.5 ft
granular soil observed to 9.7 ft
granular soil observed to 6.4 ft
granular soil observed to 6.6 ft
granular soil observed to 2.9 ft

Test             

Probe            

No. 1

Ground          

Surface          

Elevation 2,3

Refusal          

Depth 4               

(ft)

Refusal 

Elevation2,3,4
Comments and Observations5

granular soil observed to 1.0 ft

Haley Aldrich, Inc.
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APPROXIMATE SCALE: 1 IN = 2000 FT 
AUGUST 2020      FIGURE 1

PROJECT LOCUS

ROUTE 26 HIGHWAY REHABILITATION
MAINEDOT WIN 018767.00
WOODSTOCK, MAINE
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NOTES

1. BASE MAP SOURCE: THOMPSON, WOODROW B.,

(2008). BRYANT POND QUADRANGLE, MAINE, OPEN

FILE REPORT NO. 08-80, MAINE GEOLOGICAL

SURVEY, AUGUSTA, MAINE.
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FIGURE 2

ROUTE 26 HIGHWAY REHABILITATION 
MAINEDOT WIN 018767.00

WOODSTOCK, MAINE
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NOTES

1. BASE MAP SOURCE: CHARLES V. GUIDOTTI, (1965).

GEOLOGIC MAP OF THE BRYANT POND

QUADRANGLE, MAINE, QUADRANGLE MAPPING

SERIES NO. 3, MAINE GEOLOGICAL SURVEY,

AUGUSTA, MAINE.
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FIGURE 3

ROUTE 26 HIGHWAY REHABILITATION 
MAINEDOT WIN 018767.00

WOODSTOCK, MAINE

BEDROCK GEOLOGY MAP

SCALE: AS SHOWN

AUGUST 2020
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ROUTE 26 HIGHWAY REHABILITATION
MAINEDOT WIN 018767.00
WOODSTOCK, MAINE

SCALE: AS SHOWN 
AUGUST 2020 FIGURE 4

SITE AND SUBSURFACE
EXPLORATION LOCATION PLAN
STA. 52+00 TO 59+00

DESIGNATION AND LOCATION OF TEST BORING DRILLED BY MAINE DEPARTMENT OF 
TRANSPORTATION ON 8 DECEMBER 2011, USING SOLID STEM AUGERS. 
  
DESIGNATION AND LOCATION OF TEST BORING DRILLED BY NEW ENGLAND BORING CONTRACTORS 
FROM 24 AUGUST THROUGH 1 SEPTEMBER 2018 USING CASED WASH DRILLING METHODS. 
  
DESIGNATION AND LOCATION OF SOLID STEM AUGER PROBE DRILLED BY NEW ENGLAND BORING 
CONTRACTORS FROM X TO X 2017.

P2

HB-WOOD-101

HB-WOOD-206

NOTES 
1. PLAN AND PROFILE PROVIDED BY MAINE DEPARTMENT OF TRANSPORTATION ON 
    8 SEPTEMBER 2019. 
2. AS-DRILLED LOCATIONS OF TEST BORINGS WERE DETERMINED IN THE FIELD BY  
    MAINE DEPARTMENT OF TRANSPORTATION USING GPS SURVEY EQUIPMENT. 
3. HB-WOOD-100 SERIES TEST BORINGS SHOWN WERE MONITORED BY MAINE  
    DEPARTMENT OF TRANSPORTATION. 
4. HB-WOOD-200 TEST BORINGS AND PROBES SHOWN WERE MONITORED BY HALEY &  
    ALDRICH, INC. 
5. ELEVATIONS ARE IN FEET AND REFERENCE THE NORTH AMERICAN VERTICAL  
    DATUM OF 1988 (NAVD 88).

ST. LAWRENCE &
ATLANTIC RAILROAD

BRYANT POND

LIMITS OF EXISTING

SOIL NAIL WALL
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ROUTE 26 HIGHWAY REHABILITATION
MAINEDOT WIN 018767.00
WOODSTOCK, MAINE

SCALE: AS SHOWN 
AUGUST 2020 FIGURE 5

SITE AND SUBSURFACE
EXPLORATION LOCATION PLAN
STA. 59+00 TO 66+00

NOTES:
1. REFER TO FIGURE 2 FOR NOTES AND LEGEND.

ST. LAWRENCE &
ATLANTIC RAILROAD

BRYANT POND

LIMITS OF EXISTING

SOIL NAIL WALL

BRYANT POND

LIMITS OF EXISTING

SOIL NAIL WALL
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UNIFIED SOIL CLASSIFICATION SYSTEM MODIFIED BURMISTER SYSTEM

MAJOR DIVISIONS
GROUP 

SYMBOLS TYPICAL NAMES

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

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

fines) sand mixtures, little or no fines.

GRAVEL GM Silty gravels, gravel-sand-silt  Coarse-grained soils (more than half of material is larger than No. 200 

WITH mixtures. sieve): Includes (1) clean gravels; (2) silty or clayey gravels; and (3) silty, 
FINES clayey or gravelly sands.  Density is rated according to standard 

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

fines)

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

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

Fine-grained soils (more than half of material is smaller than No. 200

sieve): Includes (1) inorganic and organic silts and clays; (2) gravelly, sandy 
SANDS SM Silty sands, sand-silt mixtures or silty clays; and (3) clayey silts.  Consistency is rated according to undrained shear 
WITH strength as indicated.
FINES Approximate 

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

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

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

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

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

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

OL Organic silts and organic silty  Rock Quality Designation (RQD): 

clays of low plasticity. RQD (%) = sum of the lengths of intact pieces of core* > 4 inches
length of core advance 

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

MH Inorganic silts, micaceous or 
diatomaceous fine sandy or Correlation of RQD to Rock Mass Quality

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

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

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

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

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

Weathering (fresh, very slight, slight, moderate, mod. severe, severe, etc.)

Desired Soil Observations (in this order, if applicable):  Geologic discontinuities/jointing:
Color (Munsell color chart)   -dip (horiz - 0-5 deg., low angle - 5-35 deg., mod. dipping -  
Moisture (dry, damp, moist, wet)       35-55 deg., steep - 55-85 deg., vertical - 85-90 deg.)    
Density/Consistency (from above right hand side)      -spacing (very close - <2 inch, close - 2-12 inch, mod.
Texture (fine, medium, coarse, etc.)     close - 1-3 feet, wide - 3-10 feet, very wide >10 feet)
Name (sand, silty sand, clay, etc., including portions - trace, little, etc.)   -tightness (tight, open, or healed)
Gradation (well-graded, poorly-graded, uniform, etc.)   -infilling (grain size, color, etc.)  
Plasticity (non-plastic, slightly plastic, moderately plastic, highly plastic)   Formation (Waterville, Ellsworth, Cape Elizabeth, etc.)    
Structure (layering, fractures, cracks, etc.)   RQD and correlation to rock mass quality (very poor, poor, etc.)  
Bonding (well, moderately, loosely, etc., )    ref: ASTM D6032 and AASHTO Standard Specification for Highway 
Cementation (weak, moderate, or strong)    Bridges, 17th Ed. Table 4.4.8.1.2A
Geologic Origin (till, marine clay, alluvium, etc.)   Recovery (inch/inch and percentage)
Groundwater level   Rock Core Rate (X.X ft - Y.Y ft (min:sec))

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

TERMS DESCRIBING
DENSITY/CONSISTENCY

11 - 20
21 - 35

0 - 250 Fist easily penetratesVery Soft 

some
adjective (e.g. sandy, clayey) 

Very Dense 

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

> 50

Density of 
Cohesionless Soils 

Standard Penetration Resistance  
N-Value (blows per foot)  

0 - 4

36 - 50

5 - 10
11 - 30
31 - 50

Very loose 
Loose 

Medium Dense 
Dense 
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Previous Explorations by Others 
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1D 12/10 1.00 - 2.00 10/50 ---

SSA 735.70

734.20

732.40

6" PAVEMENT.
0.50

Brown, moist, very dense, gravelly, fine to coarse SAND, trace silt.

2.00
Augered through possible weathered rock from 2.0-3.8 ft bgs.

3.80
Bottom of Exploration at 3.80 feet below ground surface.

REFUSAL

Maine Department of Transportation Project: Bryant Pond Retaining Wall Route 232 Boring No.: HB-WOOD-101

Soil/Rock Exploration Log
Location: Woodstock, Maine

US CUSTOMARY UNITS WIN: 18767.00

Driller: MaineDOT Elevation (ft.) 736.2 Auger ID/OD: 5" Dia.

Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon

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

Date Start/Finish: 12/8/11-12/8/11 Drilling Method: Solid Stem Auger Core Barrel: N/A

Boring Location: 58+67.9, 0.7 ft Rt. Casing ID/OD: N/A Water Level*: None Observed

Hammer Efficiency Factor: 0.84 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent

MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Old Project WIN 19168.00.
Boring HB-WOOD-101 AND HB-WOOD-101A are on same field boring log sheet.

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-WOOD-101
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SSA 735.70

733.70

6" PAVEMENT.
0.50

No description given.

2.50
Bottom of Exploration at 2.50 feet below ground surface.

REFUSAL

Maine Department of Transportation Project: Bryant Pond Retaining Wall Route 232 Boring No.: HB-WOOD-101A
Soil/Rock Exploration Log

Location: Woodstock, Maine
US CUSTOMARY UNITS WIN: 18767.00

Driller: MaineDOT Elevation (ft.) 736.2 Auger ID/OD: 5" Dia.

Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon

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

Date Start/Finish: 12/8/11-12/8/11 Drilling Method: Solid Stem Auger Core Barrel: N/A

Boring Location: 58+75, 0.6 ft Rt. Casing ID/OD: N/A Water Level*: None Observed

Hammer Efficiency Factor: 0.84 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent

MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Old Project WIN 19168.00.
Boring HB-WOOD-101 AND HB-WOOD-101A are on same field boring log sheet.

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-WOOD-101A
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1D 24/19 1.00 - 3.00 15/20/13/11 33  46

SSA 735.60

731.20

6" PAVEMENT.
0.50

Brown, damp, dense, fine to coarse SAND,  some garvel, trace silt.

4.90
Bottom of Exploration at 4.90 feet below ground surface.

REFUSAL

Maine Department of Transportation Project: Bryant Pond Retaining Wall Route 232 Boring No.: HB-WOOD-102

Soil/Rock Exploration Log
Location: Woodstock, Maine

US CUSTOMARY UNITS WIN: 18767.00

Driller: MaineDOT Elevation (ft.) 736.1 Auger ID/OD: 5" Dia.

Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon

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

Date Start/Finish: 12/8/11-12/8/11 Drilling Method: Solid Stem Auger Core Barrel: N/A

Boring Location: 59+97.8, 3.3 ft Rt. Casing ID/OD: N/A Water Level*: None Observed

Hammer Efficiency Factor: 0.84 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent

MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Old Project WIN 19168.00.

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-WOOD-102
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0

5

10

15

20

25

1D

2D

3D

4D

5D

R1

24/16

24/19

24/22

24/14

22/13

58/43

1.0 - 3.0

3.0 - 5.0

5.0 - 7.0

7.0 - 9.0

10.0 - 11.8

15.2 - 20.0

25/23/16/15

13/18/27/26

15/19/16/21

12/14/13/10

36/40/42/68(4.0)

RQD = 74%

39

45

35

27

82

 56

 65

 51

 39

119

SSA

277

45

24

113

228

169

100(5")
100(1")

20

NQ Core

718.3

716.6

710.0

707.2

706.0

704.2

699.0

-BITUMINOUS CONCRETE-
0.7

Brown, dry, very dense, fine to coarse SAND, some gravel, little silt
and gravel
-FILL-(SM) PID=0.0 ppm

2.4

Light brown, dry, very dense, Silty fine to medium SAND, trace
coarse sand and gravel
-FILL-(SM) PID=0.0 ppm

Light brown, dry, very dense, fine to medium SAND, some silt, trace
coarse sand and gravel
-FILL-(SM) PID=0.0 ppm

Light brown, moist, medium dense, fine to medium SAND, some silt
and gravel, trace coarse sand
-FILL-(SM) PID=0.0 ppm

9.0

Red-brown, moist, very dense, fine to coarse SAND, little fine gravel,
trace silt, well graded, well bonded
-GLACIAL TILL-(SW) PID=0.0 ppm

11.8
Note:  Washed through boulder from 11.8 to 13 ft.
-BOULDER-

13.0
Note:  Probable glacial till based on drill action and observation of
wash water.
-GLACIAL TILL-

14.8
Top of Bedrock at El.704.2
R1:  Light grey, fine to medium grained, GRANODIORITE.  Very
hard, fresh.  Single joint at 16.6 ft
moderately dipping,  moderately close,  tight,  rough,  undulating,
oxidized joint surface.
Rock Quality=Fair
Recovery=74%
-SONGO GRANODIORITE FORMATION-
R1 Core Times (min:sec): 15.2-16.2' (2:32);   16.2-17.2' (4:11)
17.2-18.2' (3:24);   18.2-19.2' (4:17);   19.2-20.0' (4:08)

20.0
Bottom of Exploration at 20.0 feet below ground surface.

G#300102
A-1-b, SM
WC=4.8%

G#300103
A-4, SM

WC=9.6%

G#300104
A-2-4, SM
WC=8.0%

G#300105
A-2-4, SM
WC=6.9%

Maine Department of Transportation Project: Route 26 Highway Rehabilitation Boring No.: HB-WOOD-205

Soil/Rock Exploration Log
Location: Woodstock, Maine

US CUSTOMARY UNITS WIN: 18767.00

Driller: New England Boring Contractors Elevation (ft.) 719.0 Auger ID/OD: --

Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375 in. ID

Logged By: K. Russ Rig Type: Mobile B-59 Truck Hammer Wt./Fall: SS-140#/30;HW+NW-300#/

Date Start/Finish: 8-25-17/8-25-17 Drilling Method: SSA/HW/NW Drive Core Barrel: NQ 2.0 in.

Boring Location: STA 53+07.2, 2.5 ft RT Casing ID/OD: HW-4.0 in. ID/NW-3.0 in. ID Water Level*: 9.7 ft

Hammer Efficiency Factor: 0.869 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent

MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

PID = photoionization detector

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-WOOD-205
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0

5

10

15

20

25

1D

2D

3D

4D

R1

24/10

24/15

24/10

16/11

60/60

0.0 - 2.0

2.0 - 4.0

4.0 - 6.0

10.0 - 11.3

12.3 - 17.3

1/2/5/6

22/13/13/16

20/35/33/33

22/25/50(4.0)

RQD = 100%

7

26

68

75

  9

 33

 85

 94

SSA

NW
Spin

NQ Core

709.5

706.8

699.5

693.5

Dark brown, dry, loose, fine to coarse SAND, little fine gravel, trace
coarse gravel, well graded
-FILL-(SW) PID=0.0 ppm

1.3
Note:  Cobble encountered between 2 and 2.5 ft.
Light brown, dry, medium dense to dense, fine SAND, little gravel,
trace silt, medium to coarse sand, poorly-graded, depositional layering
with <1/16-in. thick silt laminae
-GLACIOFLUVIAL DEPOSIT-(SP)

4.0
Light brown, dry, very dense, fine SAND, some medium sand, little
coarse sand and gravel, trace silt, loosely bonded
-GLACIAL TILL-(SP) PID=0.0 ppm

Light brown, moist, very dense, fine SAND, little medium sand, trace
silt and coarse gravel, poorly-graded, loosely bonded
-GLACIAL TILL-(SP) PID=0.0 ppm

11.3
Top of Bedrock at El.699.5

R1:  Grey, medium to coarse grained GRANODIORITE.  Very hard,
fresh.  Joints dipping steeply, close to moderately close, tight to open,
slightly weathered joint surfaces.
Rock Quality=Excellent
Recovery=100%
-SONGO GRANODIORITE FORMATION-
R1 Core Times (min:sec): 12.3-13.3' (2:33); 13.3-14.3' (2:01);
14.3-15.3' (2:02); 15.3-16.3' (2:03); 16.3-17.3' (1:53)

17.3
Bottom of Exploration at 17.3 feet below ground surface.

Maine Department of Transportation Project: Route 26 Highway Rehabilitation Boring No.: HB-WOOD-206

Soil/Rock Exploration Log
Location: Woodstock, Maine

US CUSTOMARY UNITS WIN: 18767.00

Driller: New England Boring Contractors Elevation (ft.) 710.8 Auger ID/OD: --

Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375 in. ID

Logged By: K. Russ Rig Type: Mobile B-53 Bombardier Hammer Wt./Fall: SS-140#/30;NW-300#/18

Date Start/Finish: 8-29-17/8-29-17 Drilling Method: SSA/NW Drive Core Barrel: NQ 2.0 in.

Boring Location: STA 53+05.2, 47.4 ft LT Casing ID/OD: NW-3.0 in. ID Water Level*: Not observed

Hammer Efficiency Factor: 0.750 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent

MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

PID = photoionization detector

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-WOOD-206
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0

5

10

15

20

25

1D

2D/A

3D

4D

5D

6D

24/14

24/16

24/19

24/9

24/17

24/16

1.0 - 3.0

3.0 - 5.0

5.0 - 7.0

7.0 - 9.0

15.0 - 17.0

20.0 - 22.0

12/14/27/41

12/29/8/5

2/1/1/1

1/2/1/2

20/31/32/75

24/20/32/34

41

37

2

3

63

52

 59

 54

  3

  4

 91

 75

SSA

9

12

17

25

25(6")
NQ Core

Open

725.8

722.8

717.2

714.2

708.8

708.2

-BITUMINOUS CONCRETE-

1.0
Brown, dry, very dense, fine to coarse SAND, some gravel, little silt,
crushed rock from 2.5 to 3 ft in spoon (granodiorite)
-FILL-(SM) PID=0.0 ppm

2D (3.0-4.0 ft bgs)
Brown, dry, very dense, fine to medium SAND, some gravel, little silt,
trace coarse sand
-FILL-(SM) PID=0.0 ppm

4.0
2D/A (4.0-5.0 ft bgs)
Light brown, dry, medium dense, fine to medium SAND, some silt,
trace coarse sand and gravel
-FILL-(SM) PID=0.0 ppm
Samples 2D/A and 3D combined.
Light brown to dark brown, dry, very loose, fine to medium SAND,
some silt, trace coarse sand and gravel
-FILL-(SM) PID=0.0 ppm
Samples 2D/A and 3D combined.
Red-brown, dry, very loose, fine to medium SAND, little silt, trace
coarse sand and gravel
-FILL-(SM) PID=0.0 ppm

9.6
Note:  Cored through boulder from 9.6 to 12.6 ft.
-BOULDER-

12.6
Note:  Drill wash water contents indicate silty granular soils from 12.6
to 15 ft.

Olive-brown, moist, very dense, fine to coarse SAND, little silt, trace
gravel, well graded, two 3-in. crushed gravel pieces from 16.5 to 17 ft
-GLACIAL TILL-(SW-SM) PID=0.0 ppm

18.0
Note:  Advanced rollerbit through cobble from 18 to 18.6 ft.
-COBBLE-

18.6

Olive-brown, moist, very dense, fine to medium SAND, little silt,
trace coarse sand and fine gravel, poorly-graded, two 1-in. and one 3-
in. gravel pieces from 21 to 22 ft
-GLACIAL TILL-(SP-SM) PID=0.0 ppm

G#300106
A-1-b, SM
WC=3.3%

G#300107
A-1-b, SM
WC=3.8%
G#300109
A-2-4, SM
WC=11.4%

G#300110
A-2-4, SM
WC=15.4%

Maine Department of Transportation Project: Route 26 Highway Rehabilitation Boring No.: HB-WOOD-207

Soil/Rock Exploration Log
Location: Woodstock, Maine

US CUSTOMARY UNITS WIN: 18767.00

Driller: New England Boring Contractors Elevation (ft.) 726.8 Auger ID/OD: --

Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375 in. ID

Logged By: K. Russ Rig Type: Mobile B-59 Truck Hammer Wt./Fall: SS-140#/30; NW-300#/18

Date Start/Finish: 8-24-17/8-24-17 Drilling Method: SSA/NW Drive Core Barrel: NQ 2.0 in.

Boring Location: STA 54+93.5, 16.2 ft LT Casing ID/OD: NW-3.0 in. ID Water Level*: Dry

Hammer Efficiency Factor: 0.869 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent

MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

PID = photoionization detector

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-WOOD-207
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25

30

35

40

45

50

Open
NQ Core

701.9

700.7

698.2

697.3

695.8

24.9
Note:  Advanced core barrel through cobbles and boulders with
intermittent soil (glacial till) from 25.5 to 31 ft.
-BOULDER-

26.1
Note:  Drill action indicates glacial till from 26.1 to 28.6 ft.
-GLACIAL TILL-

28.6
-COBBLE-

29.5
Note:  Drill action indicates glacial till from 29.5 to 31 ft.  Borehole
collapsed at 31 ft, terminated boring.
-GLACIAL TILL-

31.0
Bottom of Exploration at 31.0 feet below ground surface.

Maine Department of Transportation Project: Route 26 Highway Rehabilitation Boring No.: HB-WOOD-207

Soil/Rock Exploration Log
Location: Woodstock, Maine

US CUSTOMARY UNITS WIN: 18767.00

Driller: New England Boring Contractors Elevation (ft.) 726.8 Auger ID/OD: --

Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375 in. ID

Logged By: K. Russ Rig Type: Mobile B-59 Truck Hammer Wt./Fall: SS-140#/30; NW-300#/18

Date Start/Finish: 8-24-17/8-24-17 Drilling Method: SSA/NW Drive Core Barrel: NQ 2.0 in.

Boring Location: STA 54+93.5, 16.2 ft LT Casing ID/OD: NW-3.0 in. ID Water Level*: Dry

Hammer Efficiency Factor: 0.869 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent

MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

PID = photoionization detector

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-WOOD-207
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25

1D

2D

3D

4D

5D

R1

R1

6D

R2

24/5

24/9

24/10

24/3

24/16

20/16

0.0 - 2.0

2.0 - 4.0

4.0 - 6.0

6.0 - 8.0

10.0 - 12.0

13.0 - 16.0

15.5 - 17.2

19.0 - 24.0

1/2/3/5

5/6/7/7

5/7/8/8

10/9/13/12

20/25/40/32

8/39/84/62(4.0)

5

13

15

22

65

126

  6

 16

 19

 28

 81

158

SSA

NW
Spun

NQ Core

NW
Spin

RC

NQ Core

NW
Spin

710.4

702.5

699.1

696.5

694.5

692.1

687.6
687.1

Dark brown, dry, loose, coarse GRAVEL, little fine sand and fine
gravel, trace silt and medium to coarse sand, poorly-graded, rock in
spoon tip
-FILL-(GP) PID=0.0 ppm

1.4
Light brown, dry, medium dense, fine to coarse SAND, trace fine
gravel, well graded
-FILL-(SW) PID=0.0 ppm

Brown, moist, medium dense, medium SAND, little coarse sand, trace
fine sand and coarse gravel
-FILL-(SP)

Light brown, moist, medium dense, coarse GRAVEL, little coarse
sand and fine gravel, trace fine and medium sand, poorly-graded
-FILL-(GP) PID=0.0 ppm
Note:  Rock stuck in spoon tip.

Note: Strata change at 9.3 ft based on drill advance rate and rotation
pressure gauge.

9.3

Olive-brown, moist, very dense, fine to coarse SAND, little coarse
sand and fine gravel, trace silt and coarse gravel, well graded, loosely
bonded, two 3-in. gravel pieces
-GLACIAL TILL-(SW)  PID=0.0 ppm

12.7
Note:  Cored through boulder from 13 to 15.3 ft.
-BOULDER-

15.3
Olive-grey to olive-brown, moist, very dense, fine to coarse SAND,
little silt, well graded
-GLACIAL TILL-(SW) PID=0.0 ppm
Note:  Top 3 in. of sample contained soil, remaining bottom 13 in.
contained pulverized rock.  Top 6 in. of sample likely impacted by
core barrel resulting in low blow counts.

17.3
-BOULDER-

19.7
Note:  Cored from 19 to 24 ft through boulder, cobbles and coarse
gravel. Recovered the following:  two 4-in. dia. stones; two 3-in. dia.
stones, one 2-in. dia. stone, and two 1-in. dia. stones.
-GLACIAL TILL/COBBLES-

24.2
-COBBLE-

Maine Department of Transportation Project: Route 26 Highway Rehabilitation Boring No.: HB-WOOD-208

Soil/Rock Exploration Log
Location: Woodstock, Maine

US CUSTOMARY UNITS WIN: 18767.00

Driller: New England Boring Contractors Elevation (ft.) 711.8 Auger ID/OD: --

Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375 in. ID

Logged By: K. Russ Rig Type: Mobile B-59 Truck Hammer Wt./Fall: SS-140#/30; NW-300#/18

Date Start/Finish: 8-30-17/8-30-17 Drilling Method: SSA/NW Drive Core Barrel: NQ 2.0 in.

Boring Location: STA 54+92.6, 50.8 ft LT Casing ID/OD: NW-3.0 in. ID Water Level*: 14.7 ft

Hammer Efficiency Factor: 0.750 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent

MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

PID = photoionization detector

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-WOOD-208
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7D

8D

R3

24/9

12/5

60/57

25.0 - 27.0

31.0 - 32.0

35.0 - 40.0

14/12/15/13

17/109

RQD = 82%

27  34
NW
Spun

Open

NQ Core

684.6

682.9

682.3

680.8

680.2

679.3

678.2

671.8

24.7
Olive-brown, moist, medium dense, fine SAND, little silt and coarse
sand, trace medium sand and fine gravel, poorly-graded, loosely
bonded, contains two 1-in. gravel pieces
-GLACIAL TILL-(SP-SM) PID=0.0 ppm

27.2
-BOULDER-

28.9
-GLACIAL TILL-

29.5
-COBBLE-

31.0
Olive-brown, moist, very dense, Gravelly SAND, trace silt, well
graded, moderately bonded
-GLACIAL TILL-(SW) PID=0.0 ppm
Note:  Rock in spoon tip.

31.6
-COBBLE-

32.5
-GLACIAL TILL-

33.6
Top of Bedrock at El.678.2
R3:  Light grey to light green, medium grained, GRANOFELS.  Very
hard, fresh.  Joints dipping at low to moderate angles, very close to
moderately close, tight or healed joints, planar, smooth, joints are
calcite healed or slightly oxidized and tight.
Rock Quality=Good
Recovery=95%
-SONGO GRANODIORITE FORMATION-
R3 Core Times (min:sec): 35.0-36.0' (1:22); 36.0-37.0' (1:41);
37.0-38.0' (1:56); 38.0-39.0' (1:54); 39.0-40.0' (2:02)

40.0
Bottom of Exploration at 40.0 feet below ground surface.

Maine Department of Transportation Project: Route 26 Highway Rehabilitation Boring No.: HB-WOOD-208

Soil/Rock Exploration Log
Location: Woodstock, Maine

US CUSTOMARY UNITS WIN: 18767.00

Driller: New England Boring Contractors Elevation (ft.) 711.8 Auger ID/OD: --

Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375 in. ID

Logged By: K. Russ Rig Type: Mobile B-59 Truck Hammer Wt./Fall: SS-140#/30; NW-300#/18

Date Start/Finish: 8-30-17/8-30-17 Drilling Method: SSA/NW Drive Core Barrel: NQ 2.0 in.

Boring Location: STA 54+92.6, 50.8 ft LT Casing ID/OD: NW-3.0 in. ID Water Level*: 14.7 ft

Hammer Efficiency Factor: 0.750 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent

MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

PID = photoionization detector

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-WOOD-208
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25

1D

2D

3D

4D

R1

5D

R2

20/7

24/11

24/14

24/14

8/8

16/8

60/58

1.0 - 2.7

3.0 - 5.0

5.5 - 7.5

7.5 - 9.5

13.5 - 14.2

15.0 - 16.3

19.1 - 24.1

22/35/51/50(2.0)

1/2/3/39

22/26/25/14

20/25/28/45

56/72/62(4.0)

RQD = 83%

86

5

51

53

134

125

  7

 74

 77

194

SSA

HW
Spin

NQ Core

30

113

350

427

NW
Spin

NQ Core

733.3

726.6

720.5

719.6

714.5

709.5

-BITUMINOUS CONCRETE-
0.3

Brown, dry, very dense, Gravelly fine to medium SAND, little silt,
trace coarse sand
-FILL-(SM) PID=0.0 ppm
Note:  Coarse gravel piece from 2.7 to 3 ft.

Red-brown, dry, loose, fine to medium SAND, little silt and gravel,
trace coarse sand
-FILL-(SM) PID=0.0 ppm

Note:  Coarse gravel piece from 5 to 5.3 ft.
Brown, dry, very dense, Gravelly fine to medium SAND, little silt,
trace coarse sand
-FILL-(SM) PID=0.0 ppm

7.0

Olive-brown to grey-brown, moist, very dense, fine to medium SAND,
some silt, little gravel, trace coarse sand, loosely bonded
-GLACIAL TILL-(SM) PID=0.0 ppm

Note:  Drill wash returns fine to coarse sand.
13.1

Note:  Cored through cobble from 13.5 to 14 ft.
-COBBLE-

14.0

Olive-brown to grey-brown, moist, very dense, fine to medium SAND,
trace coarse sand, silt and fine gravel, well graded, well bonded
-GLACIAL TILL-(SW) PID=0.0 ppm

19.1
Top of Bedrock at El.714.5
R2:  Pink-grey to grey,  medium to coarse grained, GRANODIORITE.
Very hard, fresh to slightly weathered from 22.6 to 23.1.  Single joint
from 22.6 to 23.1 ft dipping steeply, moderately close, open (0.25 in.),
silty clay infilling 0.25-in. thick with fine to coarse sand, planar,
rough.
Rock Quality=Good
Recovery=97%
-SONGO GRANODIORITE FORMATION-
R2 Core Times (min:sec): 19.1-20.1' (1:45);  20.1-21.1' (1:14);
21.1-22.1' (1:18); 22.1-23.1' (1:16); 23.1-24.1' (1:32)

24.1

G#300111
A-1-b, SM
WC=1.6%

G#300112
A-2-4, SM
WC=12.0%

G#300113
A-1-b, SM
WC=3.9%

G#300114
A-2-4, SM
WC=10.1%

Maine Department of Transportation Project: Route 26 Highway Rehabilitation Boring No.: HB-WOOD-209

Soil/Rock Exploration Log
Location: Woodstock, Maine

US CUSTOMARY UNITS WIN: 18767.00

Driller: New England Boring Contractors Elevation (ft.) 733.6 Auger ID/OD: --

Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375 in. ID

Logged By: K. Russ Rig Type: Mobile B-59 Truck Hammer Wt./Fall: SS-140#/30; HW+NW-300#/

Date Start/Finish: 8-28-17/8-28-17 Drilling Method: SSA/HW/NW Drive Core Barrel: NQ 2.0 in.

Boring Location: STA 56+87.6, 1.9 ft LT Casing ID/OD: HW-4.0 in. ID/NW-3.0 in. ID Water Level*: 6.0 ft

Hammer Efficiency Factor: 0.869 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent

MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

PID = photoionization detector

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-WOOD-209
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Bottom of Exploration at 24.1 feet below ground surface.

Maine Department of Transportation Project: Route 26 Highway Rehabilitation Boring No.: HB-WOOD-209

Soil/Rock Exploration Log
Location: Woodstock, Maine

US CUSTOMARY UNITS WIN: 18767.00

Driller: New England Boring Contractors Elevation (ft.) 733.6 Auger ID/OD: --

Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375 in. ID

Logged By: K. Russ Rig Type: Mobile B-59 Truck Hammer Wt./Fall: SS-140#/30; HW+NW-300#/

Date Start/Finish: 8-28-17/8-28-17 Drilling Method: SSA/HW/NW Drive Core Barrel: NQ 2.0 in.

Boring Location: STA 56+87.6, 1.9 ft LT Casing ID/OD: HW-4.0 in. ID/NW-3.0 in. ID Water Level*: 6.0 ft

Hammer Efficiency Factor: 0.869 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent

MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

PID = photoionization detector

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-WOOD-209
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1D

2D

3D

4D

5D

R1

6D
R2

24/1

24/16

24/7

24/16

2/2

44/16

1/0
60/48

0.0 - 2.0

2.0 - 4.0

4.0 - 6.0

10.0 - 12.0

13.0 - 13.2

14.3 - 18.0

18.0 - 18.1
18.3 - 23.3

1/1/1/1

WOH/1/17/38

17/32/37/34

32/44/43/42

50(2.0)

50(1.0)
RQD = 67%

2

18

69

87

  3

 23

 86

109

SSA

3

103

114

HW
Spun

NW
Spun

NQ Core

NQ Core

709.5
709.0

704.5

699.3

698.0

694.5

689.2

Dark brown, moist, very loose, fine SAND, little silt, trace medium
sand, poorly-graded
-FILL-(SP-SM)  PID=0.0 ppm
Note:  Very low recovery, soil in jar is from auger flights.
Dark brown, moist, very loose, fine SAND, little silt, trace medium
sand, poorly-graded
-FILL-(SM) PID=0.0 ppm

3.0
Dark brown to brown with depth, medium dense, fine SAND, some
medium sand, trace silt
-FILL-(SP-SM)-

3.5
Olive-brown to brown, moist, dense, Gravelly SAND, trace silt, well
graded, loosely bonded
-GLACIAL TILL-(SW) PID=0.0 ppm
Grey, dry, very dense, Gravelly SAND, trace silt, well graded, loosely
bonded, recovery primarily contains rock fragments (granodiorite)
-GLACIAL TILL-(SW) PID=0.0 ppm
Note:  Frequent cobbles from 4 to 8 ft based on rotation pressure
gauge and rate of advancement of casing.

8.0
Note:  Drill head advanced rapidly from 8 to 10 ft.
Olive-grey to grey-brown, moist, very dense, fine to coarse SAND,
little gravel, trace silt, well graded, moderately bonded, contains two
1-in. gravel pieces
-GLACIAL TILL-(SW) PID=0.0 ppm

Grey, moist, very dense, fine to coarse sand, trace silt and fine gravel,
well graded
-GLACIAL TILL-(SW) PID=0.0 ppm

13.2
Note:  R1 recovery consists of 2-in. boulder pieces, one 7-in. cobble
and two 3.5-in. cobbles.
-BOULDER-

14.5
-GLACIAL TILL/COBBLES-

18.0
Top of Bedrock at El.694.5
R2:  Grey medium to coarse grained, GRANODIORITE.  Very hard,
fresh. Joints indiscernable.
Rock Quality=Fair
Recovery=80%
-SONGO GRANODIOIRITE FORMATION-
R2 Core Times (min:sec): 18.3-19.3' (1:24); 19.3-20.3' (1:30);
20.3-21.3' (1:16); 21.3-22.3' (1:53); 22.3-23.3' (1:24)

23.3
Bottom of Exploration at 23.3 feet below ground surface.

Maine Department of Transportation Project: Route 26 Highway Rehabilitation Boring No.: HB-WOOD-210

Soil/Rock Exploration Log
Location: Woodstock, Maine

US CUSTOMARY UNITS WIN: 18767.00

Driller: New England Boring Contractors Elevation (ft.) 712.5 Auger ID/OD: --

Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375 in. ID

Logged By: K. Russ Rig Type: Mobile B-53 Bombardier Hammer Wt./Fall: SS-140#/30;HW+NW-300#/

Date Start/Finish: 8-31-17/8-31-17 Drilling Method: SSA/HW/NW Drive Core Barrel: NQ 2.0 in.

Boring Location: STA 56+94.9, 51.8 ft LT Casing ID/OD: HW-4.0 in. ID/NW-3.0 in. ID Water Level*: 10.6 ft

Hammer Efficiency Factor: 0.750 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent

MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

PID = photoionization detector

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-WOOD-210
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0

5

10

15

20

25

1D

2D

3D

R1

24/16

15.6/10

24/18

58/58

1.2 - 3.2

3.5 - 4.8

7.5 - 9.5

15.0 - 19.8

15/13/14/26

14/39/50(2.0)

33/39/37/56

RQD = 100%

27

89+

76

 39

129

110

SSA

33

NQ Core

25

17

15

19

28

32

25

50(6")

NQ Core

735.8

732.0

730.7

724.7

723.8

722.7

716.6

-BITUMINOUS CONCRETE-
0.6

Brown, dry, medium dense, fine to medium SAND, some gravel, little
silt, trace coarse sand
-FILL-(SM) PID=0.0 ppm

Brown, dry, very dense, Gravelly fine to medium SAND, little silt,
trace coarse sand
-FILL-(SM) PID=0.0
Note:  3 in. in spoon tip is pulverzied rock.

4.4
Note:  Drive HW casing to 5 ft, advance rollerbit to 5.5 ft, cored to 7.5
ft, recovered 2 in. of rock.
-BOULDER-

5.7
Brown-grey, dry, very dense, fine to medium SAND, some silt, little
gravel, trace coarse sand, multiple 2 to 3 in. diameter gravel pieces
-FILL-(SM) PID=0.0 ppm

11.7
Note:  Advanced rollerbit through cobble to 12.6 ft.
-COBBLE-

12.6
Note:  Coarse gravel piece from 13 to 13.3 ft.
-GLACIAL TILL-

13.7
Top of Bedrock at El.722.7
R1:  Grey, medium grained, GRANODIORITE. Very hard, fresh.
Solid core stem.
Rock Quality=Excellent
Recovery=100%
-SONGO GRANODIORITE FORMATION-
R1 Core Times (min:sec): 15.0-16.0' (5:23);  16.0-17.0' (3:42);
17.0-18.0' (2:56);  18.0-19.0' (2:52);  19.0-19.8' (2:58)

19.8
Bottom of Exploration at 19.8 feet below ground surface.

G#300115
A-1-b, SM
WC=6.6%

G#300116
A-1-b, SM
WC=2.7%

G#300117
A-2-4, SM
WC=7.5%

Maine Department of Transportation Project: Route 26 Highway Rehabilitation Boring No.: HB-WOOD-211

Soil/Rock Exploration Log
Location: Woodstock, Maine

US CUSTOMARY UNITS WIN: 18767.00

Driller: New England Boring Contractors Elevation (ft.) 736.4 Auger ID/OD: --

Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375 in. ID

Logged By: K. Russ Rig Type: Mobile B-59 Truck Hammer Wt./Fall: SS-140#/30; HW+NW-300#/

Date Start/Finish: 8-24-17/8-24-17 Drilling Method: SSA/HW/NW Drive Core Barrel: NQ 2.0 in.

Boring Location: STA 58+81, 15.8 ft LT Casing ID/OD: HW-4.0 in. ID/NW-3.0 in. ID Water Level*: 8.6 ft

Hammer Efficiency Factor: 0.869 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent

MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

PID = photoionization detector

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-WOOD-211
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0

5

10

15

20

25

1D

R1

17/17

60/57

1.5 - 2.9

5.0 - 10.0

3/11/50(3.0)

RQD = 83%

SSA

NQ Core

711.1
710.6

709.7

702.6

-RAILROAD BALLAST-

1.5
Light brown, dry, very loose, fine SAND, trace medium sand, coarse
sand and fine gravel, poorly-graded
-FILL-(SP) PID=0.0 ppm

2.0
Grey, dry, very dense, fine to coarse SAND, little gravel, well graded,
rock fragments
-GLACIAL TILL-(SW)

2.9
Top of Bedrock at El.709.7
R1:  Grey, medium grained, GRANODIORITE. Very hard, fresh.
Joints dipping at low angles, single vertical joint from 6 to 6.5 ft, very
close,  open, rough, undulating, slightly weathered joint surfaces.
Rock Quality=Good
Recovery=95%
-SONGO GRANODIORITE FORMATION-
R1 Core Times (min:sec): 5.0-6.0' (2:03); 6.0-7.0' (1:35);
7.0-8.0' (1:53); 8.0-9.0' (2:05); 9.0-10.0' (1:46)

10.0
Bottom of Exploration at 10.0 feet below ground surface.

Maine Department of Transportation Project: Route 26 Highway Rehabilitation Boring No.: HB-WOOD-212

Soil/Rock Exploration Log
Location: Woodstock, Maine

US CUSTOMARY UNITS WIN: 18767.00

Driller: New England Boring Contractors Elevation (ft.) 712.6 Auger ID/OD: --

Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375 in. ID

Logged By: K. Russ Rig Type: Mobile B-59 Bombardier Hammer Wt./Fall: SS-140#/30;NW-300#/18

Date Start/Finish: 8-31-17/8-31-17 Drilling Method: SSA/NW Drive Core Barrel: NQ 2.0 in.

Boring Location: STA 58+86.5, 61.8 ft LT Casing ID/OD: NW-3.0 in. ID Water Level*: 3.0 ft

Hammer Efficiency Factor: 0.750 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent

MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

PID = photoionization detector

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-WOOD-212
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0

5

10

15

20

25

1D

2D

3D

4D

R1

24/17

24/14

24/15

24/18

60/60

1.0 - 3.0

3.0 - 5.0

5.0 - 7.0

10.0 - 12.0

14.5 - 19.5

29/22/19/21

20/25/21/23

17/16/15/54

17/52/64/28

RQD = 100%

41

46

31

116

 59

 67

 45

168

SSA

HW
Spin

NQ Core

735.1

730.9

728.6

727.9

722.5

716.1

-BITUMINOUS CONCRETE-
0.5

Brown, dry, very dense, Gravelly fine to coarse SAND, trace silt, well
graded, contains asphalt pieces
-FILL-(SW) PID=11.0 ppm

Brown, dry, very dense, Gravelly fine to medium SAND, little silt,
trace coarse sand
-FILL-(SM) PID=0.0 ppm

4.7
Brown to olive-brown, dry, dense, fine to medium SAND, little silt
and gravel, trace coarse sand, loosely bonded
-GLACIAL TILL-(SM) PID=0.0 ppm

7.0
-COBBLES-

7.7
Coarse gravel from 8.0 to 8.3 ft.
Note:  Spun HW casing to 10 ft.  Drill wash water contains sand, chips
of granodiorite within glacial till.

Olive-brown, black and white, moist, very dense, fine to coarse
SAND, trace silt and gravel, well graded, contains 9 in. of pulverized
rock (granodiorite)
-GLACIAL TILL-(SW-SM) PID=0.0 ppm

13.1
Top of Bedrock at El.722.5

R1:  Grey, medium grained, GRANODIORITE. Very hard, fresh,
solid core stem.
Rock Quality=Excellent
Recovery=100%
-SONGO GRANODIORITE FORMATION-
R1 Core Times (min:sec): 14.5-15.5' (1:31);  15.5-16.5' (1:33)
16.5-17.5' (1:05); 17.5-18.5' (1:17);  18.5-19.5' (1:31)

19.5
Bottom of Exploration at 19.5 feet below ground surface.

G#300118
A-1-a, SW-SM

WC=2.3%

G#300119
A-1-b, SM
WC=3.1%

G#300120
A-1-b, SM
WC=5.2%

Maine Department of Transportation Project: Route 26 Highway Rehabilitation Boring No.: HB-WOOD-213

Soil/Rock Exploration Log
Location: Woodstock, Maine

US CUSTOMARY UNITS WIN: 18767.00

Driller: New England Boring Contractors Elevation (ft.) 735.6 Auger ID/OD: --

Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375 in. ID

Logged By: K. Russ Rig Type: Mobile B-59 Truck Hammer Wt./Fall: SS-140#/30; HW+NW-300#/

Date Start/Finish: 8-29-17/8-29-17 Drilling Method: SSA/HW/NW Drive Core Barrel: NQ 2.0 in.

Boring Location: STA 60+77.4, 3.0 ft RT Casing ID/OD: HW-4.0 in. ID/NW-3.0 in. ID Water Level*: 7.6 ft

Hammer Efficiency Factor: 0.869 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent

MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

PID = photoionization detector

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-WOOD-213
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0

5

10

15

20

25

1D

2D

3D

4D

5D

6D

24/15

24/14

24/14

24/8

24/10

24/5

0.0 - 2.0

2.0 - 4.0

4.0 - 6.0

10.0 - 12.0

15.0 - 17.0

20.0 - 22.0

WOH/2/2/4

4/3/4/3

2/3/4/5

2/3/4/4

3/3/3/3

28/17/17/14

4

7

7

7

6

34

  5

  9

  9

  9

  8

 43

Push

13

30

28

31

25

28

11

17

20

33

40

8

6

8

8

24

18

23

27

25

33

711.1

710.1

708.1

702.1

692.6

Dark brown, dry, loose, fine SAND, little silt, medium sand and coarse
sand, poorly-graded, reworked native soil
-FILL-(SP) PID=0.0 ppm

1.0
Brown, dry, loose, fine to coarse SAND,  trace fine gravel, well
graded, reworked native soil
-FILL-(SW) PID=0.0 ppm

2.0
Light brown, dry, loose, fine to medium SAND, trace coarse sand,
poorly-graded, becomes coarser with depth, reworked native soil
-FILL-(SP) PID=0.0 ppm

4.0
Light brown to brown, moist, loose, fine to coarse SAND, trace fine
gravel, well graded, oxidation observed
-GLACIOFLUVIAL DEPOSIT-(SW) PID=0.0 ppm

10.0
Light brown, wet, loose, fine SAND, poorly-graded, depositional
layering apparent
-GLACIAL LACUSTRINE DEPOSIT-(SP) PID=0.0 ppm

Grey-brown to light-brown, wet, loose, fine SAND, little silt, poorly-
graded
-GLACIAL LACUSTRINE DEPOSIT-(SP-SM)

Note:  Drill action indicates gravel encountered at 19.5 ft.
19.5

Grey, wet, dense, fine to coarse GRAVEL, little fine sand, trace
medium sand,  poorly-graded
-GLACIAL TILL-(GP) PID=0.0 ppm

Maine Department of Transportation Project: Route 26 Highway Rehabilitation Boring No.: HB-WOOD-214

Soil/Rock Exploration Log
Location: Woodstock, Maine

US CUSTOMARY UNITS WIN: 18767.00

Driller: New England Boring Contractors Elevation (ft.) 712.1 Auger ID/OD: --

Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375 in. ID

Logged By: K. Russ Rig Type: Mobile B-53 Bombardier Hammer Wt./Fall: SS-140#/30;HW+NW-300#/

Date Start/Finish: 9-1-17/9-1-17 Drilling Method: SSA/HW/NW Drive Core Barrel: NQ 2.0 in.

Boring Location: STA 60+77.3, 80.9 ft LT Casing ID/OD: HW-4.0 in. ID/NW-3.0 in. ID Water Level*: 18.3 ft

Hammer Efficiency Factor: 0.750 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent

MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

PID = photoionization detector

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-WOOD-214
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25

30

35

40

45

50

7D

R1

24/5

60/50

25.0 - 27.0

28.5 - 33.5

8/6/5/5

RQD = 70%

11  14 17

20

NQ Core
684.0

678.6

Grey, wet, medium dense, Gravelly SAND, well graded, loosely
bonded
-GLACIAL TILL-(SW) PID=0.0 ppm

28.1

Top of Bedrock at El.684.0
R1:  Grey, fine to medium grained, GRANODIORITE.  Very hard,
fresh. Joints dipping moderately, close to moderately close, tight to
open, rough, planar, occasional oxidized joint surfaces.
Rock Quality=Fair
Recovery=83%
-SONGO GRANODIORITE FORMATION-
R1 Core Times (min:sec): 28.5-29.5' (1:57); 29.5-30.5' (1:46);
30.5-31.5' (1:53); 31.5-32.5' (2:15); 32.5-33.5' (2:09)

33.5
Bottom of Exploration at 33.5 feet below ground surface.

Maine Department of Transportation Project: Route 26 Highway Rehabilitation Boring No.: HB-WOOD-214

Soil/Rock Exploration Log
Location: Woodstock, Maine

US CUSTOMARY UNITS WIN: 18767.00

Driller: New England Boring Contractors Elevation (ft.) 712.1 Auger ID/OD: --

Operator: M. Porter Datum: NAVD 88 Sampler: Split Spoon 1.375 in. ID

Logged By: K. Russ Rig Type: Mobile B-53 Bombardier Hammer Wt./Fall: SS-140#/30;HW+NW-300#/

Date Start/Finish: 9-1-17/9-1-17 Drilling Method: SSA/HW/NW Drive Core Barrel: NQ 2.0 in.

Boring Location: STA 60+77.3, 80.9 ft LT Casing ID/OD: HW-4.0 in. ID/NW-3.0 in. ID Water Level*: 18.3 ft

Hammer Efficiency Factor: 0.750 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent

MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

PID = photoionization detector

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-WOOD-214
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Woodstock Roadway ‐ Woodstock, Maine Rock Core Photographs

Top Row: HB‐WOOD‐208, Run No. R1, 13.0 ft (left) to 15.3 ft (middle), Run No. R2, 19.0 ft (middle) to 24.0 ft (right); Top Middle Row: HB‐WOOD‐208, Run No. R3, 35.0 ft (left) to 40.0 ft (right); Bottom Middle Row: HB‐WOOD‐210, Run No. R1, 

14.3 ft (left) to 18.0 ft (right); Bottom Row: HB‐WOOD‐210, Run No. R2, 18.3 ft (left) to 23.3 ft (right)

Top Row: HB‐WOOD‐212, Run No. R1, 5.0 ft (left) to 10.0 ft (right); Top Middle Row: HB‐WOOD‐214, Run No. R1, 28.5 ft (left) to 33.5 ft (right)

Haley Aldrich, Inc.

G:\PROJECTS\130458 ‐ Woodstock\Photographs\Rock Core Photos\Roadway\2017_0908_HAI_18767 Woodstock Roadway Rock Core Photo Summary.xlsx Page 2 of 2
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Woodstock Roadway ‐ Woodstock, Maine Rock Core Photographs

Top Row: See Woodstock Culvert Report; Top Middle Row: See Woodstock Culvert Report; Bottom Middle Row: HB‐WOOD‐211, Run No. R1, 15.0 ft (left) to 19.8 ft (right); Bottom Row: HB‐WOOD‐207, Run No. R1, 9.6 ft (left) to 12.6 ft 

(middle); HB‐WOOD‐207, Run No. R2, 25.5 ft (middle) to 31.0 ft (right)

Top Row: HB‐WOOD‐205, Run No. R1, 15.2 ft (left) to 20.0 ft (middle); HB‐WOOD‐209, Run No. R1, 13.5 ft (middle) to 14.0 ft (right); Top Middle Row: HB‐WOOD‐209, Run No. R2, 19.2 ft (left) to 24.2 ft (right); Bottom Middle Row: HB‐WOOD‐

213, Run No. R1, 14.5 ft (left) to 19.5 ft (right); Bottom Row: HB‐WOOD‐206, Run No. R1, 12.3 ft (left) to 17.3 ft (right)

Haley Aldrich, Inc.
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APPENDIX B 
 

Laboratory Test Results 



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

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

13+15.7 9.9 Rt. 2.5-4.5 300176 1 4.4 SP-SM A-1-a 0
13+15.7 9.9 Rt. 4.5-6.5 300177 1 13.5 SM A-1-b II
13+15.7 9.9 Rt. 8.5-10.5 300178 1 66.8 SM A-2-4 II
13+15.7 9.9 Rt. 10.5-12.5 300179 1 36.2 SM A-4 III
13+15.7 9.9 Rt. 12.5-14.5 300180 2 30.6 SM A-2-4 II
13+15.7 9.9 Rt. 15.0-17.0 300181 2 21.3 SM A-2-4 II
13+15.7 9.9 Rt. 20.0-22.0 300182 2 19.3 SM A-2-4 II
13+81.2 12.4 Lt. 0.0-2.0 300183 3 4.3 SW-SM A-1-b 0
13+81.2 12.4 Lt. 2.0-4.0 300184 3 2.8 GW-GM A-1-a 0
13+81.2 12.4 Lt. 4.0-6.5 300185 3 12.3 SM A-2-4 II
13+81.2 12.4 Lt. 6.5-8.0 300186 3 37.9 SM A-2-4 II
13+81.2 12.4 Lt. 10.0-12.0 300187 4 33.9 SM A-4 III
13+81.2 12.4 Lt. 15.0-17.0 300188 4 20.3 SM A-2-4 II
13+81.2 12.4 Lt. 20.0-22.0 300189 4 19.6 CL A-4 IV
24+62.9 18.7 Rt. 2.5-4.5 300190 5 4.3 SW-SM A-1-b 0
24+62.9 18.7 Rt. 4.5-6.5 300191 5 13.1 SW-SM A-1-b 0
24+62.9 18.7 Rt. 6.5-8.5 300192 5 59.3 SP-SM A-3 0
24+62.9 18.7 Rt. 8.5-9.5 300193 5 56.2 SM A-2-4 II
24+62.9 18.7 Rt. 9.5-10.5 300194 5 25.5 SP-SM A-3 0
24+62.9 18.7 Rt. 15.0-17.0 300195 5 21.6 SM A-2-4 II
25+20.9 13.9 Lt. 1.5-3.5 300196 6 4.5 SM A-1-b II
25+20.9 13.9 Lt. 3.5-5.5 300197 6 6.6 SM A-1-b II
25+20.9 13.9 Lt. 7.5-9.0 300198 6 166 SP-SM A-2-4 0
25+20.9 13.9 Lt. 9.0-11.5 300199 6 42.0 SM A-2-4 II
25+20.9 13.9 Lt. 15.0-17.0 300200 6 25.1 SP-SM A-3 0
25+20.9 13.9 Lt. 20.0-22.0 300101 6 23.7 SM A-2-4 II
53+07.2 2.5 Rt. 1.0-3.0 300102 7 4.8 SM A-1-b II
53+07.2 2.5 Rt. 3.0-5.0 300103 7 9.6 SM A-4 III
53+07.2 2.5 Rt. 5.0-7.0 300104 7 8.0 SM A-2-4 II
53+07.2 2.5 Rt. 7.0-9.0 300105 7 6.9 SM A-2-4 II
54+93.5 16.2 Lt. 1.0-3.0 300106 8 3.3 SM A-1-b II
54+93.5 16.2 Lt. 3.0-4.0 300107 8 3.8 SM A-1-b II
54+93.5 16.2 Lt. 4.0-7.0 300109 8 11.4 SM A-2-4 II
54+93.5 16.2 Lt. 7.0-9.0 300110 8 15.4 SM A-2-4 II
56+87.6 1.9 Lt. 1.0-2.7 300111 9 1.6 SM A-1-b II
56+87.6 1.9 Lt. 3.0-5.0 300112 9 12.0 SM A-2-4 II
56+87.6 1.9 Lt. 5.5-7.5 300113 9 3.9 SM A-1-b II
56+87.6 1.9 Lt. 7.5-9.5 300114 9 10.1 SM A-2-4 II
58+81 15.8 Lt. 1.2-3.2 300115 10 6.6 SM A-1-b II
58+81 15.8 Lt. 3.5-4.8 300116 10 2.7 SM A-1-b II
58+81 15.8 Lt. 7.5-9.5 300117 10 7.5 SM A-2-4 II

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-WOOD-207, 2D/A-3D

HB-WOOD-207, 4D
HB-WOOD-209, 1D

HB-WOOD-211, 2D
HB-WOOD-211, 3D

HB-WOOD-209, 2D
HB-WOOD-209, 3D
HB-WOOD-209, 4D
HB-WOOD-211, 1D

HB-WOOD-205, 1D
HB-WOOD-205, 2D
HB-WOOD-205, 3D
HB-WOOD-205, 4D
HB-WOOD-207, 1D
HB-WOOD-207, 2D

HB-WOOD-204, 1D
HB-WOOD-204, 2D
HB-WOOD-204, 4D
HB-WOOD-204, 4D/A-5D

HB-WOOD-204, 6D
HB-WOOD-204, 7D

HB-WOOD-203, 2D
HB-WOOD-203, 3D
HB-WOOD-203, 4D
HB-WOOD-203, 5D

HB-WOOD-203, 5D/A
HB-WOOD-203, 6D

HB-WOOD-202, 2D
HB-WOOD-202, 3D/4D
HB-WOOD-202, 4D/A
HB-WOOD-202, 5D
HB-WOOD-202, 7D
HB-WOOD-202, 8D

HB-WOOD-201, 8D

 Identification Number 

HB-WOOD-201, 2D

Work Number: 18767.00

HB-WOOD-201, 3D

HB-WOOD-202, 1D
HB-WOOD-201, 9D

Classification

HB-WOOD-201, 6D
HB-WOOD-201, 7D

State of Maine - Department of Transportation
Laboratory Testing Summary Sheet

Town(s): Woodstock
Boring & Sample

HB-WOOD-201, 5D

1 of 2

SEE CULVERT REPORT FOR REMAINING LABORATORY
ANALYSIS RESULTS



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

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

60+77.4 3.0 Lt. 1.0-3.0 300118 10 2.3 SW-SM A-1-a 0
60+77.4 3.0 Lt. 3.0-5.0 300119 10 3.1 SM A-1-b II
60+77.4 3.0 Lt. 5.0-7.0 300120 10 5.2 SM A-1-b II
123+85.2 15.4 Rt. 0.0-2.0 300121 11 7.8 SM A-1-b II
123+85.2 15.4 Rt. 4.6-6.0 300122 11 45.1 SM A-2-4 II
123+85.2 15.4 Rt. 8.5-10.5 300123 11 24.2 SM A-2-4 II
123+88.6 14.6 Lt. 0.0-2.0 300124 12 7.5 SM A-1-b II
123+88.6 14.6 Lt. 4.0-6.0 300125 12 34.7 SP-SM A-2-4 0
123+88.6 14.6 Lt. 6.5-8.0 302626 12 28.1 SP-SM A-3 0
123+88.6 14.6 Lt. 8.0-10.0 302627 12 21.9 SM A-2-4 II
123+88.6 14.6 Lt. 10.0-12.0 302628 12 23.7 SM A-2-4 II

13+15.7 9.9 Rt. 8.5-10.5 300178 1 8.8
13+15.7 9.9 Rt. 10.5-12.5 300179 1 3.0
13+15.7 9.9 Rt. 12.5-14.5 300180 2 1.8
13+15.7 9.9 Rt. 15.0-17.0 300181 2 0.4
13+81.2 12.4 Lt. 6.5-8.0 300186 3 9.4
13+81.2 12.4 Lt. 10.0-12.0 300187 4 3.8
24+62.9 18.7 Rt. 6.5-8.5 300192 5 8.1
24+62.9 18.7 Rt. 8.5-9.5 300193 5 6.4
24+62.9 18.7 Rt. 9.5-10.5 300194 5 1.5
25+20.9 13.9 Lt. 7.5-9.0 300198 6 54.5
25+20.9 13.9 Lt. 9.0-11.5 300199 6 6.3
123+85.2 15.4 Rt. 4.6-6.0 300122 11 23.3
123+88.6 14.6 Lt. 4.0-6.0 300125 12

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

Ignition Test not run.

State of Maine - Department of Transportation
Laboratory Testing Summary Sheet

Town(s): Woodstock
Boring & Sample

HB-WOOD-213, 3D

HB-WOOD-215, 4D

 Identification Number 

HB-WOOD-213, 1D

Work Number: 18767.00

HB-WOOD-213, 2D

HB-WOOD-216, 3D
HB-WOOD-216, 1D

Classification

HB-WOOD-215, 1D
HB-WOOD-215, 3D/A

HB-WOOD-216, 4D/A
HB-WOOD-216, 5D

HB-WOOD-216, 6D

HB-WOOD-201, 5D
HB-WOOD-201, 6D
HB-WOOD-201, 7D
HB-WOOD-201, 8D

HB-WOOD-202, 4D/A
HB-WOOD-202, 5D
HB-WOOD-203, 4D
HB-WOOD-203, 5D

HB-WOOD-203, 5D/A
HB-WOOD-204, 4D
HB-WOOD-204, 4D/A-5D

HB-WOOD-215, 3D/A
HB-WOOD-216, 3D

Loss of Ignition, % (T 267)

NP = Non Plastic

2 of 2

SEE CULVERT REPORT FOR REMAINING LABORATORY
ANALYSIS RESULTS



3" 2" 1-1/2" 1" 3/4" 1/2" 3/8" 1/4" #4 #8 #10 #16 #20 #40 #60 #100 #200 0.05 0.03 0.010 0.005 0.001

76.2 50.8 38.1 25.4 19.05 12.7 9.53 6.35 4.75 2.36 2.00 1.18 0.85 0.426 0.25 0.15 0.075 0.05 0.03 0.005

GRAVEL SAND SILT

SIEVE ANALYSIS
US Standard Sieve Numbers

HYDROMETER ANALYSIS
Grain Diameter, mm

State of Maine Department of Transportation
GRAIN SIZE DISTRIBUTION CURVE

100 10 1 0.1 0.01 0.001
Grain Diameter, mm
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UNIFIED CLASSIFICATION

SAND, some gravel, little silt.

SAND, some gravel, some silt.

SAND, some silt, trace gravel.

Silty SAND, trace gravel.

4.8

 

9.6

8.0

6.9

HB-WOOD-205/1D

HB-WOOD-205/2D

HB-WOOD-205/3D

HB-WOOD-205/4D

 

1.0-3.0

3.0-5.0

5.0-7.0

7.0-9.0

Depth, ftBoring/Sample No. Description W, % LL PL PI
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SHEET 7

Woodstock

018767.00

WHITE, TERRY A          10/4/2017

WIN

Town

Reported by/Date

2.5 RT

 

2.5 RT

2.5 RT

2.5 RT

 

Offset, ft
53+07.2

53+07.2

53+07.2

53+07.2

Station



3" 2" 1-1/2" 1" 3/4" 1/2" 3/8" 1/4" #4 #8 #10 #16 #20 #40 #60 #100 #200 0.05 0.03 0.010 0.005 0.001

76.2 50.8 38.1 25.4 19.05 12.7 9.53 6.35 4.75 2.36 2.00 1.18 0.85 0.426 0.25 0.15 0.075 0.05 0.03 0.005

GRAVEL SAND SILT

SIEVE ANALYSIS
US Standard Sieve Numbers

HYDROMETER ANALYSIS
Grain Diameter, mm

State of Maine Department of Transportation
GRAIN SIZE DISTRIBUTION CURVE

100 10 1 0.1 0.01 0.001
Grain Diameter, mm
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UNIFIED CLASSIFICATION

SAND, some gravel, little silt.

SAND, little silt, trace gravel.

SAND, some silt, trace gravel.

SAND, some gravel, little silt.

3.3

 

3.8

11.4

15.4

HB-WOOD-207/1D

HB*-WOOD-207/2D

HB-WOOD-207/2DA+3D

HB-WOOD-207/4D

 

1.0-3.0

3.0-4.0

4.0-7.0

7.0-9.0

Depth, ftBoring/Sample No. Description W, % LL PL PI
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SHEET 8

Woodstock

018767.00

WHITE, TERRY A          10/4/2017

WIN

Town

Reported by/Date

16.2 LT

 

16.2 LT

16.2 LT

16.2 LT

 

Offset, ft
54+93.5

54+93.5

54+93.5

54+93.5

Station



3" 2" 1-1/2" 1" 3/4" 1/2" 3/8" 1/4" #4 #8 #10 #16 #20 #40 #60 #100 #200 0.05 0.03 0.010 0.005 0.001

76.2 50.8 38.1 25.4 19.05 12.7 9.53 6.35 4.75 2.36 2.00 1.18 0.85 0.426 0.25 0.15 0.075 0.05 0.03 0.005

GRAVEL SAND SILT

SIEVE ANALYSIS
US Standard Sieve Numbers

HYDROMETER ANALYSIS
Grain Diameter, mm

State of Maine Department of Transportation
GRAIN SIZE DISTRIBUTION CURVE

100 10 1 0.1 0.01 0.001
Grain Diameter, mm

0

10

20

30

40

50

60

70

80

90

100

P
er

ce
n

t F
in

er
 b

y 
W

ei
gh

t

100

90

80

70

60

50

40

30

20

10

0

P
er

ce
n

t R
et

ai
n

ed
 b

y 
W

ei
gh

t

CLAY

S
H
E
E
T
 
N
O
.

UNIFIED CLASSIFICATION

Gravelly SAND, little silt.

SAND, some silt, little gravel.

Gravelly SAND, little silt.

SAND, little silt, little gravel.

1.6

 

12.0

3.9

10.1

HB-WOOD-209/1D

HB-WOOD-209/2D

HB-WOOD-209/3D

HB-WOOD-209/4D

 

1.0-2.7

3.0-5.0

5.5-7.5

7.5-9.5

Depth, ftBoring/Sample No. Description W, % LL PL PI

����

����

����

����

����
����

SHEET 9

Woodstock

018767.00

WHITE, TERRY A          10/4/2017

WIN

Town

Reported by/Date

1.9 LT

 

1.9 LT

1.9 LT

1.9 LT

 

Offset, ft
56+87.6

56+87.6

56+87.6

56+87.6

Station



3" 2" 1-1/2" 1" 3/4" 1/2" 3/8" 1/4" #4 #8 #10 #16 #20 #40 #60 #100 #200 0.05 0.03 0.010 0.005 0.001

76.2 50.8 38.1 25.4 19.05 12.7 9.53 6.35 4.75 2.36 2.00 1.18 0.85 0.426 0.25 0.15 0.075 0.05 0.03 0.005

GRAVEL SAND SILT

SIEVE ANALYSIS
US Standard Sieve Numbers

HYDROMETER ANALYSIS
Grain Diameter, mm

State of Maine Department of Transportation
GRAIN SIZE DISTRIBUTION CURVE

100 10 1 0.1 0.01 0.001
Grain Diameter, mm
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UNIFIED CLASSIFICATION

SAND, some gravel, little silt.

Gravelly SAND, trace silt.

SAND, some silt, little gravel.

Gravelly SAND, little silt.

6.6

3.1Gravelly SAND, little silt.

2.7

7.5

2.3

HB-WOOD-211/1D

HB-WOOD-213/2D

HB-WOOD-211/2D

HB-WOOD-211/3D

HB-WOOD-213/1D

5.2SAND, little gravel, little silt.HB-WOOD-213/3D

1.2-3.2

3.0-5.0

3.5-4.8

7.5-9.5

1.0-3.0

5.0-7.0

Depth, ftBoring/Sample No. Description W, % LL PL PI
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SHEET 10

Woodstock

018767.00

WHITE, TERRY A          10/4/2017

WIN

Town

Reported by/Date

15.8 LT

3.0 LT

15.8 LT

15.8 LT

3.0 LT

3.0 LT

Offset, ft
58+81

60+77.4

58+81

58+81

60+77.4

60+77.4

Station
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File No. 130458-002

Sheet 1 of 8

  Client Date 13-May-19

  Project Computed by KAR

  Subject Checked by EAF

PROBLEM STATEMENT & OBJECTIVE

EXECUTIVE SUMMARY

REFERENCES

1. AASHTO Guide Specifications for LRFD Seismic Bridge Design, 2nd Edition, 2011 (2012 Interim Revisions).

2. AASHTO LRFD Bridge Design Specifications, 8th Edition, 2017.

3. International Building Code 2009.

4. ASCE/SEI 7-05 Minimum Design Loads For Buildings and Other Structures.

5. International Building Code 2012.

6. ASCE/SEI 7-10 Minimum Design Loads For Buildings and Other Structures.

AVAILABLE INFORMATION

1. Boring logs dated 24, 29, and 31 August 2017 and 1 September 2017 drilled by 

    New England Boring Contractors, Inc. (monitored by Haley & Aldrich, Inc.).

2. Elevations reference the North American Vertical Datum of 1988 (NAVD 88).

ASSUMPTIONS

PROCEDURE

2. Categorize the site using one of the following three methods (Method A, B, or C).

Method A

Average shear wave velocity for the upper 100 ft of the soil profile:

where

Vsi = shear wave velocity of i th soil (ft/s).

di = thickness of i th soil layer (ft).

n = total number of distinctive soil layers in the upper 100 ft of the site profile.

i = any one of the layers between 1 and n.

\\haleyaldrich.com\share\por_common\PROJECTS\130458 - Woodstock\Roadway Evaluations\Seismic Site Class\[2019-0513-HAI-Woodstock Roadway-Seismic Site Class-F.xlsm]Sheet1

Based on the subsurface conditions encountered at four nearby test borings (HB-WOOD 211 through HB-WOOD-214), 

recommend a Seismic Site Class C.

1. Check the site against the three categories of Site Class F (see attached Table 3.4.2.1-1), requiring site-specific ground 

motion response evaluation. If the site corresponds to any of these categories, classify the site as Site Class F and 

conduct a site-specific ground motion response evaluation.

Determine the Seismic Site Class using SPT N-values from test borings drilled near the proposed retaining wall in the 

vicinity of Sta. 58+50 to Sta. 60+75.

CALCULATIONS

Maine Department of Transportation

Route 26 Improvements, MaineDOT WIN 018767.00

Seismic Site Class Evaluation

1. Where SPT N-value was available to depths less than 100 ft, the subsurface profile was extended to 100 ft. The SPT N-

values for the extended profile were then assumed based on the available information.

2. WOH/WOR = SPT N-value of 1.
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File No. 130458-002
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PROCEDURE

Method B

Average standard penetration test (SPT) for the upper 100 ft of the soil profile:

where

Ni = standard penetration resistance as measured directly in the field, uncorrected blow count, of i th soil

layer not to exceed 100 ft (blows/ft). 

di = thickness of i th soil layer (ft).

n = total number of distinctive soil layers in the upper 100 ft of the site profile.

i = any one of the layers between 1 and n.

Method C

Average standard penetration test (SPT) for the cohesionless layers in the upper 100 ft of the soil profile:

where

Ni = standard penetration resistance as measured directly in the field, uncorrected blow count, of i th 

cohesionless soil layer (blows/ft).

di = thickness of i th cohesionless soil layer (ft).

m = total number of distinctive cohesionless soil layers in the upper 100 ft of the site profile.

i = any one of the layers between 1 and m.

Average undrained shear strength for the cohesive layers in the upper 100 ft of the soil profile:

where

sui = undrained shear strength of i th cohesive soil layer (psf), not to exceed 5000 psf

di = thickness of i th cohesive soil layer (ft).

k = total number of distinctive cohesive soil layers in the upper 100 ft of the site profile.

i = any one of the layers between 1 and k.

Based on the available information, Method B will be used for the seismic Site Class evaluation.
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SITE CLASS DEFINITIONS
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(Table from AASHTO Guide Specifications for LRFD Seismic Bridge Design, 2nd Edition, 2011 (with 2012 Interim 

Revisions)).
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CALCULATIONS - METHOD B

Exploration ID: HB-WOOD-211

Ground Surface El.: 736.4

Sample Depth Elevation Description d SPT N d/N

Number (ft) (ft) (ft) (blows/ft)

1D 2.2 734.2 SAND (Fill) 3.4 27 0.126

2D 4.2 732.2 SAND (Fill) 2.8 89 0.031

3D 8.5 727.9 SAND (Fill) 7.5 76 0.099

R1 13.7 722.7 BEDROCK 86.3 100 0.863

Totals = 100.0 1.119

N-bar (blows/ft) = 89.4

Site Class = C
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CALCULATIONS - METHOD B

Exploration ID: HB-WOOD-212

Ground Surface El.: 712.6

Sample Depth Elevation Description d SPT N d/N

Number (ft) (ft) (ft) (blows/ft)

1D 2.2 712.6 FILL/GLACIAL TILL 2.9 61 0.048

R1 2.9 709.7 BEDROCK 97.1 100 0.971

Totals = 100.0 1.019

N-bar (blows/ft) = 98.2

Site Class = C

\\haleyaldrich.com\share\por_common\PROJECTS\130458 - Woodstock\Roadway Evaluations\Seismic Site Class\[2019-0513-HAI-Woodstock Roadway-Seismic Site Class-F.xlsm]Sheet1

CALCULATIONS

Maine Department of Transportation

Route 26 Improvements, MaineDOT WIN 018767.00

Seismic Site Class Evaluation



File No. 130458-002

Sheet 6 of 8

  Client Date 13-May-19

  Project Computed by KAR

  Subject Checked by EAF

CALCULATIONS - METHOD B

Exploration ID: HB-WOOD-213

Ground Surface El.: 735.6

Sample Depth Elevation Description d SPT N d/N

Number (ft) (ft) (ft) (blows/ft)

1D 2.0 733.6 SAND (Fill) 3.0 41 0.073

2D 4.0 731.6 SAND (Fill) 1.7 46 0.037

3D 6.0 729.6 SAND (Glacial Till) 3.8 31 0.123

4D 11.0 724.6 SAND (Glacial Till) 4.6 116 0.040

R1 13.1 722.5 BEDROCK 86.9 100 0.869

Totals = 100.0 1.141

N-bar (blows/ft) = 87.6

Site Class = C
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CALCULATIONS - METHOD B

Exploration ID: HB-WOOD-214

Ground Surface El.: 712.1

Sample Depth Elevation Description d SPT N d/N

Number (ft) (ft) (ft) (blows/ft)

1D 1.0 711.1 SAND (Fill) 2.0 4 0.500

2D 3.0 709.1 SAND (Fill) 2.0 7 0.286

3D 5.0 707.1 SAND (Glacialfluvial) 6.0 7 0.857

4D 11.0 701.1 SAND (Glacial Lacustrine) 3.5 7 0.500

5D 16.0 696.1 SAND (Glacial Lacustrine) 6.0 6 1.000

6D 21.0 691.1 GRAVEL (Glacial Till) 4.0 34 0.118

7D 26.0 686.1 SAND (Glacial Till) 4.6 11 0.418

R1 28.1 684 BEDROCK 71.9 100 0.719

Totals = 100.0 4.398

N-bar (blows/ft) = 22.7

Site Class = D
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RESULTS SUMMARY

Site Class

C

C

C

D

CONCLUSIONS & RECOMMENDATIONS

Based on the above results, recommend a Seismic Site Class C.
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PROBLEM STATEMENT & OBJECTIVE 

Estimate the elastic settlement for the proposed roadway raise-in-grade.

REFERENCES

1. AASHTO LRFD Bridge Design Specifications, 8th Edition, 2017.

AVAILABLE INFORMATION

1. Draft plan set titled, "Woodstock, Oxford County, Route 26, Federal Aid Project No. NHPP-1876(700)" by

MaineDOT.

2. Boring logs HB-WOOD-207, HB-WOOD-209, HB-WOOD-211, and HB-WOOD-213.

ASSUMPTIONS

1. Width of additional fill embankment at Station 57+50 is about 36 ft.

2. Length of additional fill embankment is about 700 ft (Sta. 54+00 to Sta. 61+00).

3. Greatest fill height at Station 57+50 is about 2 ft.

4. New embankment fill unit weight is 125 pcf. 

LOADING

1. Additional pressure is 2 ft * 125 pcf = 250 psf = 0.250 ksf.

ITERATIONS

1. Sta. 57+50 (width = 36 ft, length = 700 ft, pressure = 0.250 ksf)

CALCULATIONS

See page 2.

CONCLUSIONS

Elastic settlements will be less than 1/2 in. from the new fill placement.
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CALCULATION:

Equation 10.6.2.4.2-1

where

q0 = applied vertical stress (ksf)

A' = effective area of footing (ft
2
) *** use full area

Es = Young's Modulus of soil taken as specified in Article 10.4.6.3 if direct measurements of Es are not 

available from the results of insitu or laboratory tests (ksi)

βz = shape factor taken as specified in Table 10.6.2.4.2-1 (dim)

ѵ = Poisson's Ratio, taken as specified in Article 10.4.6.3 if direct measurements of v are not available from

the results of insitu or laboratory tests (dim)

Se = elastic settlement (ft)

FIXED SERVICE LIMIT STATE PARAMETERS

Es (ksi) 5 ksi from Table C10.4.6.3-1 (med. dense sand)

v 0.3 Table C10.4.6.3-1

 L (ft) 700

βz 1.41 Table 10.6.2.4.2-1

qo 0.25 ksf

VARIABLE SERVICE LIMIT STATE PARAMETERS

 B (ft) A (ft
2
)  Se (in.)

36 25200 0.43
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PROBLEM STATEMENT AND OBJECTIVE 

Calculate the global stability minimum factor of safety for the existing and proposed embankments

REFERENCES

1. AASHTO LRFD Bridge Design Specifications, 8th Edition, 2017.

2. Slide version 8.0 by RocScience. 

3. Maine DOT Bridge Design Guide, 2003, with 2014 updates.

AVAILABLE INFORMATION 

1. Plan set titled, "Woodstock, Oxford County, Route 26, Federal Aid Project No. NHPP-1876(700)" by MaineDOT

ASSUMPTIONS

1. Water level will be modeled at the top of glacial till.

2. Seismic cases will have a seismic force of As/2 (0.109g/2) = 0.055 g based on the seismic site class calculations .

3. A 250 psf traffic surcharge will be modeled. 

SOIL PROPERTIES 

Unit Friction Undrained

Weight Angle Shear

(pcf) (degrees) Strength (psf)

140 45 0

125 34 0

120 32 0

115 30 0

130 38 0

RESULTS AND CONCLUSIONS

Static Seismic

1.2 1.1

1.2 1.1

1.4 1.3

1.5 1.3

1.4 1.3 * Soil nails or other reinforcement not included.

1.1 1.0 * Soil nails or other reinforcement not included.

1. Both the simplified Bishop and Spencer methods were used.  The lower factor of safety from the two methods is

reported above and shown in the following Slide output.

2. Based on AASHTO LRFD Section 11.6.2.3, an acceptable resistance factor for where the slope does not contain or

support a structure is 0.75 (F.S. = 1/0.75 = 1.3). 

3. Based on Maine DOT Bridge Design Guide Section 5.9.4, a minimum seismic factor of safety of 1.0 is acceptable for 

slope stability. 
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Material 

RipRap

Existing Fill

Glaciofluvial Deposits

Location

Glacial Till

Glacial Lacustrine Deposits

Sta. 60+00 Existing Downslope

Sta. 60+00 Proposed Downslope

Station 60+00 Existing Upslope

Station 60+00 Proposed Upslope

Factor of Safety

Sta. 57+00 Existing Downslope

Sta. 57+00 Proposed Downslope
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Route 9  -  Spofford, NH  03462
Tel. (603) 363-4707

THOMAS DRILLING AND BLASTING

NO. REVISIONSDATE

DESIGN ENGINEER

Tel. (603) 465-9500  -  Fax (603) 465-9650
175 Ridge Road  -  Hollis, NH  03049

EARTHWORK  ENGINEERING, INC.

GENERAL NOTES AND SCHEDULE
SITE PLAN, WALL ELEVATIONROUTE 26 (MAIN STREET)

RETAINING WALL REPAIR

CONTRACTOR

WOODSTOCK, MAINE

PROJECT PAD

1/2/13

12069

1  of  2

DRAWING TITLE DRWG BY:

SHEET:

DATE:

PROJECT:
PERMANENT SOIL NAIL SYSTEM



NO. REVISIONSDATE

DESIGN ENGINEER

Tel. (603) 465-9500  -  Fax (603) 465-9650
175 Ridge Road  -  Hollis, NH  03049

EARTHWORK  ENGINEERING, INC.

CONTRACTOR PROJECT PADDRAWING TITLE DRWG BY:

SHEET:

DATE:

PROJECT:
Route 9  -  Spofford, NH  03462

Tel. (603) 363-4707  -  Fax (603) 363-4249

THOMAS DRILLING AND BLASTING

GENERAL NOTES AND SCHEDULE
SITE PLAN, WALL ELEVATION

MAINE D.O.T. PROJECT NO. 19168

RETAINING WALL REPAIR
ROUTE 26  -  WOODSTOCK, MAINE

1/2/13

12069

2  of  2

PERMANENT SOIL NAIL SYSTEM




