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November 29, 2018

Maine Department of Transportation
Attention: Laura Krusinski, P.E.
State House Station 16

Augusta, ME 04333-0016

Subject: Preliminary Design Report
Explorations and Geotechnical Engineering Services
Routes 43/150 over Wesserunsett Stream
Wesserunsett Bridge #2925 Wingwall
Athens, Maine
WIN 022825.00

Dear Laura:

In accordance with our Proposal dated June 13, 2018 and project specific Assignment
Letter #20 dated July 9, 2018, we have made the requested subsurface explorations for
the subject project. The purpose of our services was to obtain subsurface information in
order to provide preliminary geotechnical design parameters, evaluations and
recommendations for foundations and earthwork associated with wingwall rehabilitation
and replacement alternatives. The services provided by S. W. Cole Engineering, Inc.
(S.W.COLE) were conducted in accordance with our Multi-PIN Agreement with the
Maine Department of Transportation (MaineDOT), No. 20150722000000000089, dated
July 21, 2015. The contents of this report are subject to the limitations in Appendix A.

1.0 INTRODUCTION

1.1 Site Conditions

The site is located on Routes 43/150 at the crossing of the Wesserunsett Stream in
Athens, Maine. The site location is shown on the “Site Location Map” attached in
Appendix B. Based on the provided Historic Bridge Plans, we understand the existing
bridge was originally constructed in 1924 (inner £23.5 feet) and widened +23 feet with
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new wingwalls in 1982. We understand the existing substructure consists of concrete
abutments and concrete wingwalls on the northwest, northeast and southwest corners.
The southeast wingwall consists of an angled Gabion basket wall. The 1982 Historic
Plans indicate the existing Gabion wall is about 40 feet long and tapers from 24.7 feet
high adjacent to the abutment to 9.7 feet high at the east end. The base of the Gabion
wall adjacent to the abutment is reportedly at Elevation 322 feet (project datum) and
steps up along its length to El. 330.5 feet on the east end. The Gabion wall supports a
+2H:1V approach embankment slope that tapers in height from west to east along the
length of the wall.

We understand, in 1996, ‘several’ grout bags and piles were used to repair undermining
and spilling stones in the western corner of the Gabion wall. We understand the ‘ledge’
surface slopes down into the stream at the toe of wall. Additionally, an Underwater Dive
Inspection Field Report, dated May 5, 2005 and revised June 17, 2014 indicates a
7-foot deep, isolated scour hole on the west corner adjacent to the east abutment. The
Historic Plans and Inspection Reports are attached in Appendix C.

1.2 Proposed Construction

Based on information provided by MaineDOT, we understand the existing Gabion
wingwall will be either rehabilitated or replaced. We understand the following
rehabilitation or replacement options are under consideration:

e Install driven sheet piles in front of existing wall with tie-back deadmen anchors
and fill void between new and existing walls with Crushed Stone;

e Buttress western end of Gabion wall by placing heavy riprap slope protection to
support failing gabion and improve hydraulics of stream;

e Buttress western end of Gabion wall with heavy riprap and reface Gabion wall
with drainage geotextile connected to weep drains and shotcrete;

e Construct rock-socketed soldier pile retaining wall in-front of existing wall;

e Place cofferdam and construct cast-in-place (CIP) concrete wall with tie-back
anchors behind Gabion wall; and

e Construct prefabricated wall system (metal bin-wall or precast segmental wall).

We understand alternating one-way traffic will be maintained at all times during
construction.
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2.0 EXPLORATIONS AND TESTING

2.1 Explorations

Four test borings (BB-AWS-101, BB-AWS-101A, BB-AWS-102 and BB-AHMB-103)
were made at the site on July 30 and August 1, 2018 by S. W. Cole Explorations, LLC.
The as-drilled exploration locations were selected and established in the field by
S.W.COLE using taped measurements from existing site features. The ground surface
elevations of the test borings were provided by MaineDOT. The approximate
exploration locations are shown on the “Boring Location Plan” attached in Appendix B.
Logs of the test borings and a Key to Soil and Rock Descriptions and Terms used on
the logs are attached as Appendix D.

2.2 Testing

The test borings were drilled using a combination of solid-stem auger, cased wash
boring and rock core drilling techniques. The soils were sampled at 2 to 5-foot intervals
using a split-spoon sampler and Standard Penetration Testing (SPT) techniques using a
calibrated automatic hammer. Upon encountering refusal on bedrock, borings
BB-AWS-101 through BB-AHMB-103 and BB-AWS-101A were advanced about 4 to 10
feet into bedrock using a NQ2 rock coring. The uncorrected SPT blow counts,
uncorrected and corrected SPT N-values and rock core intervals are shown on the logs.

Soils samples recovered from the test borings were visually classified in our laboratory
and transported to the MaineDOT Laboratory in Bangor, Maine for testing to assist soil
classification and identification. Laboratory testing was performed on disturbed SPT
samples obtained during the explorations. Laboratory testing was performed by the
MaineDOT Materials Testing and Exploration Central Laboratory in Bangor, Maine in
accordance with applicable American Association of State Highway and Transportation
Officials (AASHTO) testing procedures. Laboratory testing included four natural water
content tests and four grain size analyses (without hydrometer). Laboratory test results
are shown on the boring logs in Appendix D and are provided in Appendix E.

3.0 SUBSURFACE CONDITIONS

3.1 Surficial and Bedrock Geology

Based on available geologic mapping (Maine Geologic Survey, Surficial Geology of the
Skowhegan Quadrangle, Open-File 86-38) the soils in the project vicinity are mapped
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as Presumpscot Formation (silt and clay) and glacial till. Bedrock in the site vicinity is
mapped as Sangerville Formation, Patch Mountain Member (Bedrock Geology Map of
Maine, 1985). The Sangerville Formation, Patch Mountain Member is generally
composed of thinly interbedded, gray micritic metalimestone, limy metasandstone, and
metasiltstone.

The observed subsurface conditions are generally consistent with the mapped surficial
and bedrock geology; however, the explorations also encountered a surface deposit of
fill soils from previous site development.

3.2 Subsurface Conditions

The test borings encountered a soils profile generally consisting of a surface layer of
pavement overlying fill overlying glacial till overlying bedrock. The principal strata
encountered in the explorations are summarized below; refer to the attached logs for
more detailed subsurface information at the exploration locations.

Fill: Below an approximate 7.5 to 8 inch layer of pavement, the borings encountered fill
extending to depths of about 11.1 to 22.0 feet below ground surface (bgs),
corresponding to Elevation (El.) 334.8 to 323.8 feet. The fill generally consisted of:

e Brown, SAND, some to little gravel, little silt;
e Brown, Gravelly SAND, little silt; and
e Brown, SAND, some silt, little gravel, with brick fragments.

Cobbles and an occasional boulder were noted within the fill. The fill was generally
loose to very dense with SPT Neo values ranging from 6 blows per foot (bpf) to 100
blows for 4 inches (sampler refusal).

Glacial Till: Below the fill, the borings generally encountered 0.9 to 2 feet of glacial till
extending to depths of about 12.1 to 24 feet bgs, corresponding to Elevation (El.) 333.8
to 321.8 feet. The glacial till generally consisted of:

e Brown, Silty SAND, little gravel, trace clay; and
e Brown, SAND, some gravel, little silt.

The glacial till was generally medium dense to very dense with SPT Neo values ranging
from 13 bpf to 100 blows for 5 inches (sampler refusal).
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Bedrock: Bedrock was encountered and sampled in each boring. The top of bedrock
generally sloped down from east to west from about 12.1 to 24 feet bgs. The bedrock
consisted of grey, moderately hard, fresh, meta-siltstone. Joints were generally vertical
and along bedding planes to low angle along stress fractures, tight and very close to
close.

RQD values for the bedrock generally ranged from O to 96 percent correlating to a Rock
Mass Quality (RMQ) of very poor to excellent. The following table summarizes the
approximate depths to bedrock, corresponding top of bedrock elevations and Rock
Quiality Designation (RQD) where encountered.

Boring Number Approximate Depth to Approximate Bedrock RQD
(Substructure) Bedrock (feet) Elevation (feet) (RMQ)
BB-AWS-101 24.0 321.8 (VeryOPtgo‘:Zt?Poor)
BB-AWS-101A 23.1 322.7 (VeryOFE(c))(ZrS:g) Fain)
BB-AWS-102 12.1 3338 (Very Pg(;[(r)t?fl;/:(cellent)
BB-AWS-103 19.1 326.3 (VeryOFE(c))07r4:f Fair)

3.3 Groundwater Conditions

The soils encountered at the test borings were damp to moist from the ground surface.
The measured water levels following drilling ranged from 10 to 20.6 feet below ground
surface. It should be noted that water was introduced during drilling; therefore, water
levels observed may not represent stabilized ground water conditions. Long term
groundwater information is not available. It should be anticipated that groundwater
levels will fluctuate seasonally, particularly in response to periods of snowmelt and
precipitation, as well as changes in site use and the water level of Wesserunsett
Stream.

4.0 PRELIMINARY GEOTECHNICAL EVALUATION

S.W.COLE conducted preliminary geotechnical engineering evaluations in accordance
with 2017 AASHTO LRFD Bridge Design Specifications, 8" Edition (AASHTO LRFD)
and the MaineDOT Bridge Design Guide, 2003 Edition with revisions through August
2014 (MaineDOT BDG) and offers the following:
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4.1 General Considerations

The site is underlain by fill and glacial till overlying bedrock at about El. 321.8 to
333.8 feet. The Historic Gabion wall profile indicates the bottom of wall steps from
El. 322 feet on the west end to El. 330.5 feet on the east end. The bedrock profile
appears to slope upwards from west to east and appears to generally correspond with
the toe of the existing wall.

We understand the original structure was constructed in 1924 and widened in 1982.
We understand the existing structure is generally in fair to satisfactory condition with a
Federal Sufficiency Rating of 71.6. Based on the remaining design-life of the existing
structure, we understand that rehabilitation and countermeasures are preferred over
replacement.

4.2 Wingwall Alternatives

We understand proposed rehabilitation and replacement structure alternatives include:

e Install driven sheet piles in front of existing wall with tie-back anchors and fill void
between new and existing walls with Crushed Stone;

e Buttress western end of Gabion wall by placing heavy riprap slope protection to
support failing gabion and improve hydraulics of stream;

e Buttress western end of Gabion wall with heavy riprap and reface Gabion wall
with drainage geotextile connected to weep drains and shotcrete;

e Construct rock-socketed soldier pile retaining wall in-front of existing wall;

e Place cofferdam and construct a CIP concrete wall with tie-back anchors behind
Gabion wall; and

e Construct prefabricated wall system (metal bin-wall or precast segmental wall).

The following sections summarize preliminary design considerations to assess the
rehabilitation and replacement alternatives. We understand the preferred rehabilitation
concept consist of constructing a riprap buttress on the western end of Gabion wall and
re-facing with shotcrete underlain by a drainage geotextile that is connected to weep
drains.
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4.2.1 Sheet Pile Wall

The sheet pile wall option would consist of installing driven sheet piles in front of the
existing Gabion wall and installing tie-back anchors to resist lateral loads. The void
between the two walls would be backfilled with Crushed Stone (MaineDOT Standard
Specification 703.22 “Underdrain Backfill Material Type C”).

Based on the presence of shallow bedrock and limited overburden soils at the site, we
anticipate the sheet piles will be driven to refusal on bedrock. Additionally, due to the
limited overburden soils at the toe of wall, the sheet piles will not have enough
embedment to develop fixity. Therefore, we anticipate at least two rows of tie-back
anchors to resist lateral loads. We anticipate tie-back anchors will be located near the
bottom third and top third of the wall. Due to the anticipate excavation required to install
two rows of deadman anchors, we anticipate construction of the tie-back anchors will
require horizontal drilling through the existing Gabion wall and into the roadway
embankment. We anticipate the tie-back anchors will consist of grouted, solid or
stranded anchors.

This option would require a single-lane closure during construction, the mobilization of
specialty horizontal equipment and construction of equipment access to drill and install
the tie-back anchors.

4.2.2 Buttress Fill and Improved Hydraulics

This option would consist of constructing a riprap buttress fill for slope protection on the
western end of the Gabion wall. Placement of the riprap will encroach the flow of
Wesserunsett Stream; therefore, this option will include in-water excavations to improve
hydraulics of the stream.

The riprap buttress fill would be constructed by placing a nonwoven erosion control
geotextile against the Gabions followed by Plain and Hand Laid Riprap and capped with
Heavy Riprap. Riprap fill shall conform to MaineDOT Standard Specification 703.28
“Heavy Riprap” and Standard Specification 703.26 “Plain and Hand Laid Riprap” and
shall be placed at a maximum slope of 1.75H:1V. The riprap section shall be underlain
by a Class 1 nonwoven erosion control geotextile per MaineDOT Standard Specification
722.03.
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The toe of the new riprap slopes should be keyed into the existing soils at least 2 feet.
In accordance with MaineDOT BDG Section 2.3.11.3, the top of the riprap shall be
located at or above, the Qso elevation.

This option would require the least impact to the existing structure and roadway as well
as future bridge replacement options.

4.2.3 Buttress Fill and Reface Wall

This option would consist of placing a riprap buttress fill for scour protection on the
western end of the Gabion wall where undermining has been observed. Similar to the
previous buttress option, riprap buttress fill would be constructed by placing a nonwoven
erosion control geotextile against the Gabions followed by Plain and Hand Laid Riprap
and capped with Heavy Riprap. Riprap fill shall conform to MaineDOT Standard
Specification 703.28 “Heavy Riprap” and Standard Specification 703.26 “Plain and
Hand Laid Riprap” and shall be placed at a maximum slope of 1.75H:1V. The riprap
section shall be underlain by a Class 1 nonwoven erosion control geotextile per
MaineDOT Standard Specification 722.03.

The toe of the new riprap slopes should be keyed into the existing soils at least 2 feet.
In accordance with MaineDOT BDG Section 2.3.11.3, the top of the riprap shall be
located at or above, the Qso elevation.

Additional scour countermeasures would include re-facing the Gabion wall, placement
of new curbing at the roadway and constructing and new riprap lined drainage swale.
The wall will be re-faced with shotcrete underlain by a Class 2 drainage geotextile per
MaineDOT Standard Specification 722.02. The drainage geotextile will drain through
the shotcrete fascia using weep drains. We anticipate the new fascia will require
mechanical connection to the existing Gabion wall.

This option would require minimal impacts to the existing structure and roadway as well
as future bridge replacement options.

4.2.4 Soldier Pile Wall

The soldier pile retaining wall option would consist of rock-socketed H-piles installed
in-front of the existing Gabion wall and placing either wood or concrete lagging between
the piles to retain the existing embankment fills. In addition, tie-back anchors may be



18-0774

S WCOLE November 29, 2018

ENG]NEER]NG INC.

needed to resist lateral loads. The need for tie-back anchors would be dependent on
the rock-socket length, selected H-pile section and lateral loads. We anticipate tie-back
anchors may consist of deadman anchors.

To prevent undermining, a Class 1 nonwoven erosion control geotextile (MaineDOT
Standard Specification 722.03) would be placed behind the lagging and wrapped up the
failing portion of the Gabion wall. The void between the two walls would be backfilled
with Crushed Stone (MaineDOT Standard Specification 703.22 “Underdrain Backfill
Material Type C”).

This option would require the use of specialty drilling equipment and construction of an
access roadway for drilling equipment either behind or in front of the existing Gabion
wall. If the construction access is constructed behind the existing wall, the Gabion wall
will need to be evaluated to support the anticipate construction loads

4.2.5 Cast-In-Place Concrete Wall

The CIP concrete wall option would consist of constructing a CIP concrete wall with tie-
back anchors behind the existing Gabion wall. Based on conversations with sheet pile
contractors, due to the limited overburden soils, cofferdam construction may need to
consist of a double row of sheet piles. The void between the two sheet pile walls would
be filled with concrete in order to create a seal.

Based on the scour issues at the site, the retaining wall will need to be cast directly on
the bedrock surface. Based on MaineDOT BDG Section 5.2.2, anchorage of the footing
to a concrete seal, if used, is required. The dowels should be drilled and grouted into
the concrete seal after dewatering and prior to placing the footing concrete. Anchorage
of concrete seals to bedrock may also be required to resist sliding forces and improve
stability. If bedrock is observed to slope steeper than 4H:1V at the subgrade elevation,
the bedrock should be benched to create level steps or excavated to be completely
level.

Additionally, construction will require over-excavations to remove the existing Gabion
wall, temporary shoring to reduce excavations into the existing embankment, possible
cuts to bench new embankment fills, placement and compaction of new embankment
fills, and provide surface slope erosion control. Depending on the footing size, we
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anticipate tie-back anchors that may be needed to resist lateral loads and improve
stability would consist of deadman anchors.

4.2.6 Prefabricated Wall System

The prefabricated wall option would consist of constructing a prefabricated wall system
such as a metal bin-wall, T-wall or mechanically-stabilized earth (MSE) wall behind the
existing Gabion wall. Similar to the CIP concrete wall option, cofferdam construction
consisting of a double row of sheet piles filled with concrete would be needed to
construct in the dry.

Based on the scour issues and variable bedrock surface, we anticipate a concrete
leveling mat would be needed. Based on MaineDOT BDG Section 5.2.2, anchorage of
the footing to a concrete seal, if used, is required. The dowels should be drilled and
grouted into the concrete seal after dewatering and prior to placing the footing concrete.
Anchorage of concrete seals to bedrock may also be required to resist sliding forces
and improve stability. If bedrock is observed to slope steeper than 4H:1V at the
subgrade elevation, the bedrock should be benched to create level steps or excavated
to be completely level.

Additionally, construction will require over-excavations to remove the existing Gabion
wall, temporary shoring to reduce excavations into the existing embankment, possible
cuts to bench new embankment fills, placement and compaction of new embankment
fills, and provide surface slope erosion control. We anticipate geogrid reinforcing would
be needed to resist lateral loads and improve internal stability.

4.3 Construction Considerations

Earth support systems, such as sheet piles, will be required if laying back construction
slopes in order to maintain a single lane of alternating traffic is not feasible. Regardless
of excavation methods, excavations and earth support systems must be properly shored
or sloped in accordance with OSHA regulations to prevent sloughing and caving of
slopes during construction. The design and planning of excavations, excavation support
systems, and dewatering is the responsibility of the Contractor.

The Contractor shall control surface water infiltration using temporary ditches, sumps,
granular drainage blankets, stone ditch protection or hand-laid riprap with geotextile
underlayment to divert groundwater and surface water as necessary.

10
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Construction activities will likely include construction of cofferdams and earth support
systems to support the approach fills and control stream flow during construction of
concrete seals and spread footings for the CIP wall and prefabricated wall options.
Construction activities will also include common earth and rock excavation and
structural earth and rock excavation for the foundation construction and possible stream
hydraulic improvements

Backfills shall be placed in horizontal lifts and compacted such that the desired density
is achieved throughout the lift thickness with 2 to 5 passes of the compaction
equipment. Loose lift thicknesses for grading, fill and backfill activities should be limited
to 12 inches. Small, hand operated or walk-behind compaction equipment shall be
used within 3 feet of the existing abutment wall and wing walls to avoid over-compaction
of material adjacent to the existing walls. We recommend fill and backfill be compacted
to at least 95 percent of its maximum dry density as determined by AASHTO T-180.

4.4 Bedrock Removal and Bedrock Subgrade Preparation

The nature, slope and degree of fracturing in the bedrock bearing surfaces will not be
evident until the foundation excavations are made. The bedrock surface shall be
cleared of all loose fractured bedrock, loose decomposed bedrock and soil to expose
sound, intact bedrock. The final bearing surface shall be solid. If the bedrock surface is
observed to slope steeper than 4H:1V at the subgrade elevation in any direction, the
bedrock shall be benched to create level steps or excavated to be completely level.
Excavation of highly sloped and loose fractured bedrock material shall be made using
all conventional excavation methods (digging bucket, ripper tooth, hoe-ramming)
possible in attempt to create level steps or be completely level. Based on the proximity
to existing foundations and structures, we recommend bedrock excavation by blasting
be avoided. Anchors or dowels may also be designed and employed to improve sliding
resistance where the prepared bedrock surface is steeper than 4H:1V in any direction.
The bottom of footing or concrete seal elevation may vary based on the presence of
fractured bedrock and the variability of the bedrock surface.

4.5 Earth Pressure and Surcharge

4.5.1 Earth Pressure

The selected wingwall option shall be designed for active earth pressure over the wall
height unless restrained from movement. Walls restrained from movement should be

11
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designed for at-rest active earth pressure over the wall height. For design of gravity and
semi-gravity walls backfilled with granular soil and drained (e.g. no hydrostatic
pressures), we recommend the following earth pressure coefficients:

e Active Earth Pressure Coefficient, ka = 0.28 (for horizontal backslope)
ka = 0.45 (for 2H:1V backslope)
e At-rest Earth Pressure Coefficient, ko =0.47

The resultant earth pressure is orientated at an angle & of 21.3 degrees from a
perpendicular line to the wall back-face, where & is the angle of friction between the
abutment backfill soil and the wall back-face.

Based on MaineDOT BDG Section 3.6.1, the designer may assume Soil Type 4 for the
backfill material with the following soil properties:

e Internal Friction Angle, ¢ = 32 degrees
e Total Unit Weight, y = 125 pcf

4.5.2 Surcharge Pressure

Lateral earth pressure due to construction surcharge or live load surcharge is required
per MaineDOT BDG Section 3.6.8 for the wingwall. The live load surcharge on the
wingwall may be estimated as a uniform horizontal earth pressure due to an equivalent
height of solil (heq) of 2.0 feet, per LRFD Table 3.11.6.4-2. .

Wingwall modifications and design shall include a drainage system to ensure that
drainage of water behind the structure is maintained. Drainage behind the structures
shall be in accordance with MaineDOT BDG Section 5.4.1.4 Drainage.

4.6 Frost

It is anticipated that the wingwall footings will be founded directly on bedrock or mud
slab on bedrock. For foundations on bedrock, heave due to frost is not a design
concern; therefore, requirements for minimum depth of embedment are not necessary.

12
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Although not anticipated, foundations on soil will need to be founded below frost depth.
Based on the Maine Design Freezing Index Map?, the design freezing index for the
Athens, Maine area is approximately 1,250 freezing degree-days. Based on Section
5.2.1 of the MaineDOT BDG and subsurface soils encountered, the maximum seasonal
frost penetration is estimated to be on the order of about 7.6 feet. Considering this, we
recommend foundations on soil should have at least 7.6 feet of soil cover to provide
frost protection.

4.7 Seismic Design

Seismic site class was evaluated in accordance with LRFD Section 3.10.3.1 Method B
(average N-value method). An N-value of 100 bpf was assumed for the profile below
the refusal surface. Based on the subsurface information, the average N-value fell
between 50 and 100 bpf corresponding to a Site Class C as defined in LRFD Table
3.10.3.1-1.

The USGS online Seismic Design Maps Tool was used to obtain the seismic design
parameters for the site. Based on the assigned site class (Site Class C) and site
coordinates, the software provides the recommended LRFD Response Spectrum for a
7% probability of exceedance in 75 years. The results for the project site are
summarized below:

Recommended Seismic Design Parameters?

Site Class C
PGA 0.074 g
Ss 0.160 g
S1 0.048 g

Foga 1.2

Fa 1.2

Fv 1.7
As 0.089 g
Spbs 0.192 g
So1 0.081 g
Seismic Zone (LRFD Table 3.10.6-1) Zone 1

NOTE: Site Coordinates: N44.92316, W69.67457

1 Maine Department of Transportation, Bridge Design Guide (BDG), August 2003, with Revisions through

2018, Figure 5-1.

2 U.S. Geological Survey, Seismic Design Map, accessed September 12, 2018

https://earthquake.usgs.gov/designmaps/us/application.php
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5.0 CLOSURE

We trust this information meets your present needs. Please contact us if you have any
guestions or need further assistance.

_ \\\\\\\\muu//,,/
Sincerely, \\\ ‘x OFM4/1///,/
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This report has been prepared for the exclusive use of the Maine Department of
Transportation for specific application to the Wesserunsett Bridge #2925 Wingwall
Rehabilitation or Replacement Project (MaineDOT WIN 022825.00) on Routes 43/150
over Wesserunsett Stream in Athens, Maine. S. W. Cole Engineering, Inc. (S.W.COLE)
has endeavored to conduct our services in accordance with generally accepted soil and
foundation engineering practices. No warranty, expressed or implied, is made.

The soil profiles described in the report are intended to convey general trends in
subsurface conditions. The boundaries between strata are approximate and are based
upon interpretation of exploration data and samples.

The analyses performed during this investigation and recommendations presented in this
report are based in part upon the data obtained from subsurface explorations made at the
site. Variations in subsurface conditions may occur between explorations and may not
become evident until construction. If variations in subsurface conditions become evident
after submission of this report, it will be necessary to evaluate their nature and to review
the recommendations of this report.

Observations have been made during exploration work to assess site groundwater levels.
Fluctuations in water levels will occur due to variations in rainfall, temperature, and other
factors.

Recommendations contained in this report are based substantially upon information
provided by others regarding the proposed project. In the event that any changes are
made in the design, nature, or location of the proposed project, S.W.COLE should review
such changes as they relate to analyses associated with this report. Recommendations
contained in this report shall not be considered valid unless the changes are reviewed by
S.W.COLE
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INTRODUCTION

An investigation to determine soils conditions has been coméleted for
Wesserunsett Stream Bridge in the Town of Athens. It is proposed to widen
the existing structure and add a sidewalk. New wingwalls_wili als§ be required.
The investigation consisted of an on-site inspection and a single hand sounding.
The location of the sounding is shown on a plan on the sheet following the
text of this report. Also shown on this sheet are two transverse sections.
The original of Sheet 1 is being provided to the Bridge Design Section for

inclusion in the construction plans.

GENERAL CONDITIONS

The proposed project is located in the Town of Athens, Somerset County.
The existing bridge is a single-span, narrow concrete structure and is in good
" condition. The existing abutments are believed to be supported directly on
ledge. It is proposed to widen the structure approximately ten feet upstream
and downstream for a total additional width of approximately twenty feet. A .
sidewalk is proposed for the upstream extension. Newrwingwalls will also be
required. Exposed ledge is visible upstream and downstream from the existing
bridge. It is believed that ledge is at or near the ground surface within the

vicinity of the bridge site.

DETAILED CONDITIONS

West Abutment:

LS

The centerline of bearing for this abutment intersects the survey centerline
(existing bridge centerline) at Station 229+96+. Exposed ledge is visible at

the right end of the abutment in the vicinity of the proposed downstream



extension. A ledge outcrop is also present beside the existing upstream gran-
ite wingwall between Stations 229+761 and 229+90+. No ledge is visible at the
left end of'the abutment but the riverbed is rocky and it is believed that the
ledge surface is near the ground surface. A transverse section near the abut-
ment at Station 229+90 is shown on Sheet 1. It is recommended to support the
proposed west abutment extensions directly on ledge. The new wingwalls could be
supported on the soil overlying the ledge surface, but to get adequate soil
cover for frost and scour protection it seems highlyiprobable that these wing- -

walls will also be built on ledge.

East Abutment

The centerline of bearing for this abutment intersects the survey center-
line at Station 230+39+. Exposed ledge is visible at the left end of the abut-
ment in the vicinity of the upstream extemnsion. A hand sounding was méde near
the right end of the east abutment at Station 230+5i, nineteén feet right, at a
ground surface elevation of 327.70. Refusal was encountered at Elevation 322.70
and is believed to be on ledge. A transverse section drawn for the east abut-
ment at Station 230+40 is shown on Sheet 1. It is recommended to support the
east abutment extensions directly on ledge. Although it would be acceptable to
support the wingwall on the soil overburden above ledge, it seems likely that
the need for adequate soil céver to protect against frost problems and scour will

dictate founding the wingwalls on ledge.

SUMMARY

A site investigation, consisting of an on-site inspection and a single hand
sounding, has been completed for the proposed project. Shown on Sheet 1 are a

plan and profile of the bridge project as well as two transverse sections. Ledge



is exposed at the downstream end of the west abutment and at the upstream end

of the east abutment extension locations and it is belie;ed that ledge is near
the ground surface at the remaining two abutment extension locations. It is
recommended fo support the abutment extensions directly on ledge; Wingwalls
could be supported on the soil overburden above the ledge if there is sufficient

depth of soil to provide adequate scour protection and frost protection.

Prepared by w B W

David B. Miller
Assistant Engineer - Soils

- Approved by__ j“{/m/
: A

Guy L. Baker
Assistant Soils Engineer
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NOTE :

When muck is excavated to ¢ depth greater or

loss thon whot is shown on the plons,the lateral
limits for poyment sholl be detarmined os shown

or as specificolly directed by the engineer. Edge of Shourder

L

7/

N

7 Originot Ground

[/ _Depth os shown on pians
Actuol depth (variable)

Lateral limit

’I
VA
sl

for payment

C*

End Culvert
\ [__ Outside diameter i

of culvert

Ls'

Excavation for pipe culveris In grubbing and
muck areas. Pay Earth Excav. or Muck
Excav. as designated.

MUCK EXCAVATION PAY LIMITS

When aiveted by the engineer,waste
maijeiiul shall be usedinthis area,

except that waste shall not bs
placed in fills designed with slopes
ot 2:1 or less. No addittional
payment wiil be moede for this work.

Existing Ground

Shoulder

N&

SLOPE BLANKET - BACKSLOPE

Shouider

Einy
$/o,
.

Existing Ground

Existing ground —-—

Berm ditch
11 makimum siope 2¢"l" 3" Min, below FL.
2:1 or flatter is desirable \ Min. " of berm ditch

Filter Fabric

DISPOSAL OF WASTE MATERIALS

MUCK EXCAVATION AND WASTE DISPOSAL

HAND LAID RIP RAP DOWNSPOUT

Construct berm ditch as shown on the plans or as
directed by the engineer. Where a 2:| siope is not

- X o Cire. practical, use a i%: | slope,

Diteh

2
i 2
. |24
¥
min, ‘ 0p &

Where X" = 5 or less,"T"= X, otherwise "T" = 5.
To ovoid property damage and to save shade trees,
this formula may be modified by the enginser.

For all ssctions, depth of ditch depends on local
conditions.

BERM DITCH
SPECIFICATION SECTIONS 203 & 6l6

at begin ahond of

Anchor slot

l ©" Min,

172" 1o z"—/L

No. Il or heavier steel wire

WIRE STAPLE

Same as adjacent Note! Staple spacing at 3' % along
loam thickness,

mesh except ot 4" ovariap
which shall be ot 12 o/

6 inches above overflow at 'B'.

EROSION CHECK for DITCH

::a?lv:o STATE PROJECT NUMBER '::‘T ::::YL‘.
\ 1 MAINK /?S'nﬁzg// ///) /4 /9
N ~ =
N

Erosion check to be of bales of hay secured to the ground with 2-4' long grade stakes for
each bale. Sand bag as required. Place sufficient bales 1o establish clevations at 'A' at least

direct into end section.
3. Collapsible pipe or equal.
4. Discharge in drainage ditch, on

NOTES: }}/“ =
|. Temporary berms approx. 24"* wide x 12"* high - A N .
( Compacted with wheel or track) B : NSFE T
. - ~ \
2. Crescent shaped berm, length as . =N /f/,—'\.‘,\w ~ .
required to contain surface drainage & 3 'l’ el R

'_ " . N "
3L Sto U min, 3" 9" min.
Cmi oy ¢ R=18.5 , w T Re16,25
— = 2/l/ 7_.1 ' : \

[}

] o
STAPLES }
lf: Edges Staple ot _/|§ \ Erosioh :ontrol
]

At Quarter Points 4 Overiap

Staple at At 4" Overlap
4" overlap 2
\/%\ 36" m;
o ! .

taple at
4§' Overlap Mesh

CIRCULAR DITCHES

dumped

stabilized area or on

g
indi e S
stone as indicated Ssyiid » e r/
. » T W00
by Engineer. % N /‘;.,f.

TEMPORARY BERM and

AL

29223

R 4 S
T €5

ok
o

SLOPE DRAIN

TEMPORARY EROSION CONTROL

SPECIFICATION SECTION 656
SPECIFICATION ~ SECTION 203 DITCHES AND SLOPES B EROSION CONTROL MESH e
—r— ‘ SPECIFICATION SECTION 617 D
3" 10 34" - Radius
. +1 +I
CURB TYPES 18 5 ON CURVES Piteh Line o ~ ~
Y| RADIUS OF cURVE LENGTH PAID FOR AS STONE IS CUT OR CAST SN j,: ; ° l 33:3'";32'3“' N Flow — QP fCurb Inet (if req'd) l
'a 0' To 60'Incl, 4' Min, Circulor Arc To Fit Curve ° ) » g I ‘ el ! "
2 Over 60' To 160' 4' Toe' Straight Straight Pieces Mt Normal qut_tﬂ/ T l_ cutter —7 L-—) ;—-—' T
. 0' 7o 8'Incl. 2" Min, Circular To Fit Curve Selit Face grade 100" o ) 5-0'*
s Over 8' To 30' Tncl. 12"Min Chord Circulor Straight Pieces, Radial Ends Length \Fac-z Are Lergth i / \
Over 30'And Under 160' 2' To 3' Straight Stroight Pleces Finish Grade of Traffic Island — ' ¥ie" / \
160 And Over 3 T0 6 Straight Straight Pieces £,  —Finish Road Surface Approved Alternate Circular Curb - /h%‘j—« (&) For porking lane = 9"
/\ Type 5 N T Adjacent to traval lane=7"
k ; ~ 2-0" to 8'-0" Radius 2 AT CURB INLETS
TERMINAL CURB SECTION - ) ‘ "
Set on 2: Slope e it r|___9_"__,_‘ ~ Refain normal ‘ ~
,, , K7 I e T VR i
l—? Exposed Face Top of Curb7 L 4'-0" Nominal _' 5" 1o g CURB TYPE 3 & 3A N
u CURB TYPE "5" | ! A T
} 3‘ Min. Length . ? Normal qu"er 1 " Sutter /| ‘\ 1 " * J T
A 5 Gutter Grade ’ ° wl (T “l + grade 10-0 ‘éll '\4 5'-0 -
T Dowels to be %6 smnoth bar 1" @ Hole // \\
2"+ /q" TOP VIEW ot A / ¥p ‘cal ( cuch |
le: of Payment Limit_of Payment Y, W "_ ; 12" % " a2 a3 PLAN VIEW aye abo" *“ﬁ’l
Curb Type "I Terminal Section i _-."‘-. A ‘.'
'\ - AT CURB WITHOUT INLET STONES
. 8-0"* 17" z"’y Curb inlet w-l-
TERMINAL SECTION TYPE "l“ //////////////,//////IIIllll"J-L e 3"ﬂ é * ldfim?ns?:;'o?:) bt;f ';93'0;!”3
ﬁ NOTE! Cascade grates shall be installed on grodient of the gutter. The
Curb Curb grates shall be depressed 2" below the normal gqutter grade unless
END SECTION ELEVATION END SECTION “ > A . this depression interferes with traffic. Parallel bar grates shall be
12" Y4 24" & /a" 124 V4 installed on a level gradient. Dimensions ore intended to be nominal.
tw W-0"2 _ 4'-0" V2"
5 T merem T o TRANSITION SECTION "e" GUTTER GRADE TRANSITION AT CATCH BASIN |
~~~~~~~~~~~ ! tﬁ g [T » ‘
1 - > Curb type "3 to sloped type "I REVISIONS APPROVED STATE OF MAINE
TERMINAL SECTION TYPE "5 (Use when shown on plans only) Description Me.DOT | FHWA DEPARTMENT OF TRANSPORTATION
Original  Plan Nov. iSBO - e . My
o Arded Plate H Mar. 198! s Bo /1 ITRS £ 5/‘
- ‘Gnt i .::-’j »
- L i STANDARD DETAILS
g o S CURB,DITCHES AND SLOPES
° \ L] S~ X
o o 1 EROSION CONTROL
~ #H - .
i B : MUCK EXCAVATION AND
CURB TRANSITION G AT M tor ot teant 273 of tengh | : WASTE DISPOSAL
_ SPECIFICATION SECTION 609 SPECIFICATICN SECTION 609 F VERTICAL CURB TYPE 'I" 872 CURB @
’5/6 JANJARY  [9ee w — " L ) G AUGUSTA MA'NE L

197 Y Ao 1 e

oy
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‘#ﬂ v

NOTE
2

o

PAVE

Edge of N"S“ Normal Shoulder

Lone roads - Use fiore on each end.

4 Lone roods- Use flare on end facing traftic only.

'Oﬁun are from edge of normal shoulder

foce of offset guard rail,

Paved or Gravel

D OR GRAVEL GUARD RAIL SHOULDER

Point A* Normal Slope Break

LOCATION OF GUARD RAIL

PAVED GUARD RAIL SHOULDER WITH CURS

Di mensions are along face of beam.

ELEVATION

I. Intermediate post spacing shall be 6'-3"unless otherwise shown.

2. Wood posts  for Guord Rail shall be 6'x8" and offset blocks for type "3a" Guard Rail sholl be 6"x6".
for Guard Rail shall be W6 X 8'5 or W6x9-0,

3. Stezl pesis and offset brackets

4. Steel posts punched with holes in addition to those specified, 10 occomodate other types of
Guard Rail, will be accepted subject fo the approval or the engineer,

5. "W" Beam Back up Plotes shall be placed behined rail eliments at intermediate steel posts (hon splice posts),

»

Beam Type Guard Rail seton radius of 150'or less shall be Circular Guard Rail.
7 Offset Bracket shall beinstatled on all posts, except end post. .

M JANJARY vee

END BEAM ASSEMBLY-SPACING OF POSTS
GUARD RAIL TYPE 3

ELEVATION

¥

N
e Y
)
- s 8
© § 37
5 5 2
) S
3
&
6" g
"W" Beam Backup Plate
RE-4-76
For use at steel post only SeeNote 5 above
A
m “
TRARY.N 6" |
Plate Washer H“\ fI/»—\l | | | | End of
/"_6"_:_\,.1!:—/ —-T7 R *—”—Beom
L s -4" I Terminal Guard RoilEVB”aun;ime !
(17 N €-3 - End i: tiom _—/ '
b ot 3" @ Holes in Post
A  End \ End Post Wood Post—=
jacent End Post %" 8 mores {no offset bracket) E N D Po S T
qehine Qpltl " " i
0"..' Bfoch.t ”/. X 2 A.S.R‘ \ 2- 5/0 x 9 80“3 ASS E M BLY FOR
E Plote Washer H GUARD RAIL
/ 30' Rodius _A kl‘", 2" Round head bolt X f WITH WOOD POSTS
Beom panel Washer
Plate Wosher G l ] ] (TERMINAL END SECTION
PLAN NOT SHOWN)
To be used in oll locations except on the end away NOTE : I
from troffic on 4 lane divided. Offset Bracket sholl be installed Vo' L 1" 6V |
on olf posts, except end post. Plote Washer H—-»L/-*‘l\/' . * > End of
[
ﬂ;}\d;_r _ aneqm
Guard Roail Beam | 3" Holes (
n beam and post. % \ " ;
%" x 2" Bolt \% 7‘..0)‘ :S:ol:lp '
12'-6"
END POST - -~ End Post
1t . _ {no offset bracket)
S 5-'4/: . Terminal ASSE MBLY FOR ’ s :
e i 63 — 6-3 End
= | Plate washer G Piate Washer W 7 GUA R D RA' L L
1l /T - . , ,
iy AV WITH STEEL POSTS
.= "o ) ! i (TERMINAL END SECTION
| © ©
N R NOT SHOWN)
__.2_"_.{ QS'/II" - A s

. 82,

~ & =ir—2%3 x | a" Slotted Holes

@ Washer G-

Y'x 2y, | e—
Siot in Beom R

z./sz" x| '/." _ 1l
Slotted Holes

GUARD RAIL SILICE

AT POST

NOTE:

Offset Bracket shall be
instalied on all posts, except
end post,

APPR, ,';I
30° LT S

' Min,

5/.“ 3 x l"/qn Splice Bolts

L — 34" x21," Slot;ed Hole |x'_ 1"
GUARD RAIL BEAM

Minimim Thickness 0.108

Post Bolt 5% 'gx2"
1 Reqd per Post.
F-3-76
CROSS SECTION
THROUGH
GUARD RAIL SPLICE

24"

" H
Z‘Ah -—a-lﬁb-

Terminal sections
lapped on troffic

F-3-11/4"-76
8 roq'd.per joint

to

tace. i s

Inside end_section

2V

—— IIIH'._ - :

Tob to fit Y3z looss

f'l'/i 41.4_1 %" Thick

O

||/4“ 2|/‘u J'/‘L

iy

P Washer H

===

GUARD RAIL~ TERMINAL END SECTION
RE-6-79

l% n

\%')Pﬁ'c'oval holes

All dimensions subject

zo/u" x ||/."
Slotted Holes

L__o/_'_”?

(18" (-0"+ 348"

O¢fset
Bracket

12 Ye " 3/18")

NOTE

manufacturing tolerances.

'73!"

GUARD RAIL
BEAM DETAIL

RE-3 - 73

" Y
_4_;3/.]!__._—&- -——/-I‘ (-0 + 3/|6”)

P17 S
SECTION A-A

=" V' Thick

HE
R

<"

¥ Slotted hole

. Washer G

F-12-73
g
| NOTE ¢ nl'
1] ¥
6 .. WOOD BRACKET,G.R. BEAM .
| ROUND WASHER F-13-73,PLATE o
i WASHER "G, AND POST TG i
¢l BE BOLTED WITH ONE 5/8
Py X 16" ROUND HEAD BOLT. ¢

7
11
1l
1]

NJ
%," Hole—}~0—| —

FRONT SIDE
WOOD BRACKET

!
3/4" Hole CIJ— —1

OFFSET BRACKET FOR WOOD
GUARD RAIL POST

- Lol

1] £ =t :‘

il | |

H - - t

~ il i
1 . o | -]

:N
FRONT SIDE BACK

BRACKET FOR POSTS

OFFSET BRACKET AND PLATE WASHERS

FOR STEEL GUARD RAIL POST

11} l
Bolts to be 9%/ xll/q A.S.R.

|,5"
HOLES TO BE /g £

LOCATION OF HOLES FOR
ATTACHING BRACKET TO
STEEL POST

~~ LOCATION OF HOLE FOR
ATTACHING BRACKET TO

wWOOD  POST

— o
:rc,wv::) STATK PROJECT NUMBER ':?r ! 'T:::TL.
C e \ES2esp) /5| £
R —

NOTE: Identitication letters and numbers on drawings refer to

the standard detail drawings shown in "A  Guide to

Standardized

Highway Barrier Rail Hardware" by

AASHTO - AGC ~ ARTBA Joint Cooperative
Committee .

[

APPROVAL

| GUARD RAIL BEAM DETAIL

REVISIONS
Desaripiion Me.DOT | FHWA
| _Original  Plan Nov. 1930

STATE OF MAINE
DEPARTMENT OF TRANSPORTATION

JAN, 198]

e

Vo P75

T Gy S SO A é—«

STANDARD DETAILS

TYPE 3 GUARD RAIL

ECIFICATION SECTION 606
_ AUGUSTA , MAINE
2y 2 n <

/V“d.ma‘.’\“"‘:“mm

.
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APPENDIX D
Boring Logs & Key to Soil and Rock Descriptions and Terms



UNIFIED SOIL CLASSIFICATION SYSTEM

MODIFIED BURMISTER SYSTEM

(liquid limit less than 50)

oL Organic silts and organic silty
clays of low plasticity.

GROUP
MAJOR DIVISIONS SYMBOLS TYPICAL NAMES
Descriptive Term Portion of Total (%)
COARSE- CLEAN GW Well-graded gravels, gravel- trace 0-10
GRAINED | GRAVELS | GRAVELS sand mixtures, little or no fines. little 11-20
SOILS o some 21-35
[z} (little or no GP Poorly-graded gravels, gravel adjective (e.g. sandy, clayey) 36 - 50
§ E fines) sand mixtures, little or no fines.
(L
s g 3 TERMS DESCRIBING
259 DENSITY/CONSISTENCY
S 3 GRAVEL GM Silty gravels, gravel-sand-silt Coarse-grained soils (more than half of material is larger than No. 200
°5 WITH mixtures. sieve): Includes (1) clean gravels; (2) silty or clayey gravels; and (3) silty,
R g s FINES clayey or gravelly sands. Density is rated according to standard
®Q T (Appreciable GC Clayey gravels, gravel-sand-clay penetration resistance (N-value).
K] .g amount of mixtures.
£3 fines) Density of Standard Penetration Resistance
EZ Cohesionless Soils N-Value (blows per foot)
&R Very loose 0-4
s g CLEAN SW Well-graded sands, gravelly Loose 5-10
Sc SANDS SANDS sands, little or no fines Medium Dense 11-30
2 < Dense 31-50
g g 25 (little or no SP Poorly-graded sands, gravelly Very Dense > 50
5 S z fines) sand, little or no fines.
o g - Fine-grained soils (more than half of material is smaller than No. 200
% 3 3 sieve): Includes (1) inorganic and organic silts and clays; (2) gravelly, sandy
< g o SANDS SM Silty sands, sand-silt mixtures or silty clays; and (3) clayey silts. Consistency is rated according to undrained shear
g9 2 WITH strength as indicated.
© FINES Approximate
E % (Appreciable SC Clayey sands, sand-clay Undrained
=g 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 Very Soft WOP, <2 0-250 Fist easily penetrates
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

with difficulty

Rock Quality Designation (RQD):
RQD (%) = sum of the lengths of intact pieces of core* > 4 inches
length ot core advance

MH Inorganic silts, micaceous or
diatomaceous fine sandy or

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

Correlation of RQD to Rock Mass Quality

o8
=R
o
Bo
“5§ SILTS AND CLAYS silty soils, elastic silts. Rock Mass Quality RQAD (%)
T Very Poor <25
< E CH Inorganic clays of high Poor 26 - 50
gg plasticity, fat clays. Fair 51- 75
g§ Good 76 - 90
EE (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):

Color (Munsell color chart)

Moisture (dry, damp, moist, wet)

Density/Consistency (from above right hand side)

Texture (fine, medium, coarse, etc.)

Name (sand, silty sand, clay, etc., including portions - trace, little, etc.)
Gradation (well-graded, poorly-graded, uniform, etc.)

Plasticity (non-plastic, slightly plastic, moderately plastic, highly plastic)
Structure (layering, fractures, cracks, etc.)

Bonding (well, moderately, loosely, etc., )

Cementation (weak, moderate, or strong)

Geologic Origin (till, marine clay, alluvium, etc.)

Groundwater level

Geologic discontinuities/jointing:
-dip (horiz - 0-5 deg., low angle - 5-35 deg., mod. dipping -
35-55 deg., steep - 55-85 deg., vertical - 85-90 deg.)
-spacing (very close - <2 inch, close - 2-12 inch, mod.
close - 1-3 feet, wide - 3-10 feet, very wide >10 feet)
-tightness (tight, open, or healed)
-infilling (grain size, color, etc.)
Formation (Waterville, Ellsworth, Cape Elizabeth, etc.)
RQD and correlation to rock mass quality (very poor, poor, etc.)
ref: ASTM D6032 and AASHTO Standard Specification for Highway
Bridges, 17th Ed. Table 4.4.8.1.2A
Recovery (inch/inch and percentage)
Rock Core Rate (X.X ft - Y.Y ft (min:sec))

Maine Department of Transportation
Geotechnical Section
Key to Soil and Rock Descriptions and Terms
Field Identification Information

Sample Container Labeling Requirements:

WIN Blow Counts
Bridge Name / Town Sample Recovery
Boring Number Date

Sample Number Personnel Initials

Sample Depth

October 2016




Maine Department of Transportation  [project: Wesserunsett Bridge #2025 carries Routes | BOFiNg No..: BB-AWS-101
Soil/Rock Exploration Log Location:43£ﬁ(e)nc2/?/|\a/|vnfsemnsm Stream
US CUSTOMARY UNITS WIN: 22825.00
Driller: S. W. Cole Explorations, LLC Elevation (ft.) 345.8 Auger ID/OD: 5" Solid Stem
Operator: M. Leonard Datum: NAVD88 Sampler: Standard Split-Spoon
Logged By: N. Strout Rig Type: Diedrich D-50 Hammer Wt./Fall: 140#/30"
Date Start/Finish: 7/31/2018 Drilling Method: Cased-Wash Core Barrel: NQ2
Boring Location: TBD Casing ID/OD: 4" 45" Water Level*: 20.6 ft bgs (following coring)
Hammer Efficiency Factor: 0.918 Hammer Type:  AutomaticX Hydraulic(J Rope & CatheadJ

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample Attempt
U = Thin Wall Tube Sample

V = Field Vane Shear Test,

MU = Unsuccessful Thin Wall Tube Sample Attempt
PP = Pocket Penetrometer

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = Weight of 140lb. Hammer
WOR/C = Weight of Rods or Casing

S, = Peak/Remolded Field Vane Undrained Shear Strength (psf)
Sy(lab) = Lab Vane Undrained Shear Strength (psf)

dp = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw Field SPT N-value

Hammer Efficiency Factor = Rig Specific Annual Calibration Value
Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

Ty = Pocket Torvane Shear Strength (psf)
WC = Water Content, percent

LL = Liquid Limit

PL = Plastic Limit

PI = Plasticity Index

G = Grain Size Analysis

Automatic Hammer SN 367
Casing driven using Auto-Hammer

bgs = below ground surface

Hole Abandonded at 28.2 ft, casing crooked; relocated 3 ft East.

MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information |
Laboratory
) z £ = . E o Testirrg/
- o = O i S e ) . - Results)
e % ¢ % e < E % o -5 ; Visual Description and Remarks AASHTO
£ g £ e 252 _0O g £21|¢ s and
5 < 5] c = 3oeHL 3 8| %8|az| © Unified Class.
a %] o nE nnhs z z Om |WE| O
0 1
1D | 2418 |080-280| 1471122117 3 | 50 | sA | auso 75" of Pavement.
Brown, damp, dense, SAND, some gravel, little silt, (Fill). GH#342676
A-1-b, SM
WC=5.5%
2D 24/12 | 2.80-4.80 12/12/10/9 22 34
Similar to above except medium dense.
[ 5 Brown, damp, medium dense, Gravelly SAND, trace silt, with G#342677
3D 24/19 | 5.00- 7.00 7171514 12 18 15 asphalt, (Fill). A-1-3, SW-SM
WC=3.8%
32
Brown, moist, medium dense, SAND, little gravel, little silt, (Fill).
4D 24/10 | 7.00-9.00 4/5/9/9 14 21 36
36
44
[ 10 Similar to above except wet.
5D 24/6 |10.00 - 12.00| 716/5/5 11 17 20
30
34
39
43
[ 15 Similar to aove.
6D 24/2  |15.00 - 17.00| 714/18/12 12 18 29
48
104
78
79
F 20 No recovery, loose.
MD 24/0 |20.00 - 22.00| 5/2/2/1 4 6 35
36
38— — — — — — — — — — — — — — — — — — 22.01
D 113 [22.00- 22.92 5/100-5" - 150 / Brown, wet, loose, Silty SAND, little gravel, trace clay (Glacial Till).
Wood fragments in wash water.
40
3218} \ 24.01
- Rl | 14/13 [24.10-25.27 RQD = 0% N#}Z % Top of Bedrock at Elev 321.8 feet.
Remarks:

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

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
than those present at the time measurements were made.

Page 1 of 2

Boring No.: BB-AWS-101




Maine Department of Transportation  [project: Wesserunsett Bridge #2925 carries Routes | BOTing No..: BB-AWS-101
Soil/Rock Exploration Log | 43/150 over Wesserunsett Stream
Location: Athens, Maine
US CUSTOMARY UNITS WIN: 22825.00
Driller: S. W. Cole Explorations, LLC Elevation (ft.) 345.8 Auger ID/OD: 5" Solid Stem
Operator: M. Leonard Datum: NAVD88 Sampler: Standard Split-Spoon
Logged By: N. Strout Rig Type: Diedrich D-50 Hammer Wt./Fall: 140#/30"
Date Start/Finish: 7/31/2018 Drilling Method: Cased-Wash Core Barrel: NQ2
Boring Location: TBD Casing ID/OD: 4" 45" Water Level*: 20.6 ft bgs (following coring)
Hammer Efficiency Factor: 0.918 Hammer Type:  AutomaticX Hydraulic(J Rope & CatheadJ
Definitions: R = Rock Core Sample Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) Ty = 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 dp = 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 Ib. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value Pl = Plasticity Index
V = Field Vane Shear Test, PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngo = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
Laboratory
. E _‘Si. z — E o Testir:g/
o ~ [) = o o . .

= =z S [s] © S 1 = -~ Visual Description and Remarks Results

£ o Q o S € A 5 2 Q AASHTO

| 8 £ e 252 _© 2 Ze|% = and

| s T gz 3L2GC 3 8| ks |ag| € Unified Class.

[a} %] o nE Dnns z Z om|[WE| O

25 N\ Advanced by rollercone from 24.0 to 24.1 ft bgs.

23/23 |25.30-27.22 RQD =26% R1: Bedrock:Grey, aphanitic, METASILTSTONE some phyllite
moderately hard, fresh, joints are vertical (85 degrees) along bedding
| planesto low angle (5 degrees) along stress fracture planes, very close
J to close and tight, secondary mineralization infilling of calcite along
R3 12/12 [27.20 - 28.20) RQD = 42% \\§ bedding foliation stress planes. (Sangerville Formation, Patch
& ' Mountain Member).
3176 Rock Mass Quality = Very Poor.
R1:Core Times (min:sec)
24.1-25.1 ft (4:13)
L 30 25.1-25.3 ft (1:10) 93% Recovery.
R2: Bedrock: Similar to R1.
Rock Mass Quality = Poor.
R2:Core Times (min:sec)
25.3-26.1 ft (2:47)
26.1-27.1 ft (4:50)
27.1-27.2 ft (0:45) 100% Recovery.
R2: Bedrock: Similar to R2.
Rock Mass Quality = Poor.
R2:Core Times (min:sec)
27.2-28.1ft (3:01)
L 35 28.1-28.2 ft (1:46) 100% Recovery.

3
7

-28.24

Bottom of Exploration at 28.2 feet below ground surface.

- 40

- 45

50

Remarks:

Automatic Hammer SN 367

Casing driven using Auto-Hammer

Hole Abandonded at 28.2 ft, casing crooked; relocated 3 ft East.
bgs = below ground surface

Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 2 of 2

* 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. Borin g No.: BB-AWS-101




Automatic Hammer SN 367
Casing driven using Auto-Hammer
bgs = below ground surface

Maine Department of Transportation  [project: Wesserunsett Bridge #2925 carries Routes | BOTing No..: BB-AWS-101A
Soil/Rock Exploration Log | 43/150 over Wesserunsett Stream
Location: Athens, Maine
US CUSTOMARY UNITS WIN: 22825.00
Driller: S. W. Cole Explorations, LLC Elevation (ft.) 345.8 Auger ID/OD: 5" Solid Stem
Operator: M. Leonard Datum: NAVD88 Sampler: Standard Split-Spoon
Logged By: N. Strout Rig Type: Diedrich D-50 Hammer Wt./Fall: 140#/30"
Date Start/Finish: 8/1/2018 Drilling Method: Cased-Wash Core Barrel: NQ2
Boring Location: TBD Casing ID/OD: 4" 45" Water Level*: 19.8 ft bgs (following coring)
Hammer Efficiency Factor: 0.918 Hammer Type:  AutomaticX Hydraulic(J Rope & CatheadJ
Definitions: R = Rock Core Sample S, = Peak/Remolded Field Vane Undrained Shear Strength (psf) Ty = 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 dp = 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 Ngo = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
Laboratory
. E _% = _ E o Testir:g/
e} = © £ S o - o Results,
—~ - 5 a S o =
e z ¢ 2 e < S £ -5 2 Visual Description and Remarks AASHTO
£| 8 £ e 252 _© g 2 2| = and
gl & 5 E- 32 2R S| 8| ks8|a| € Unified Class.
o [%] o n E mnno z z Oom |[WE| O
0 SSA See BB-AWS-101 for description of stratafrom 0 to 23.1 ft bgs.
- 5
- 10
- 15
- 20 \ /
322.7 23.11
R1 20/19 |23.60 - 25.27| RQD = 0% NQ2 Lm Top of Bedrock at Elev 322.7 feet.
\ \] Advanced by rollercone from 23.1 to 23.6 ft bgs.
N R1: Bedrock:Grey, aphanitic, METASILTSTONE some phyllite,
25 N
Remarks:

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

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
than those present at the time measurements were made.

Page 1 of 2

Boring No.: BB-AWS-101A




Maine Department of Transportation  [project: Wesserunsett Bridge #2925 carries Routes | BOFiNg No..: BB-AWS-101A
Soil/Rock Exploration Log Location:43,ﬁﬁ(e)nosvir/|\a/ivnfsemnsm Stream
US CUSTOMARY UNITS WIN: 22825.00
Driller: S. W. Cole Explorations, LLC Elevation (ft.) 345.8 Auger ID/OD: 5" Solid Stem
Operator: M. Leonard Datum: NAVD88 Sampler: Standard Split-Spoon
Logged By: N. Strout Rig Type: Diedrich D-50 Hammer Wt./Fall: 140#/30"
Date Start/Finish: 8/1/2018 Drilling Method: Cased-Wash Core Barrel: NQ2
Boring Location: TBD Casing ID/OD: 4" 45" Water Level*: 19.8 ft bgs (following coring)
Hammer Efficiency Factor: 0.918 Hammer Type:  AutomaticX Hydraulic(J Rope & CatheadJ

Definitions:
D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample Attempt
U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample Attempt
PP = Pocket Penetrometer

V = Field Vane Shear Test,

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = Weight of 140 Ib. Hammer
WOR/C = Weight of Rods or Casing

Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf)
Sy(lab) = Lab Vane Undrained Shear Strength (psf)

dp = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw Field SPT N-value

Ty = Pocket Torvane Shear Strength (psf)
WC = Water Content, percent

LL = Liquid Limit

PL = Plastic Limit

Hammer Efficiency Factor = Rig Specific Annual Calibration Value
Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

Pl = Plasticity Index
G = Grain Size Analysis

MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— ~ - Labor_atory
s E, »% = - g 2 ;estlr:tg/
g % 8 % é < 8;, 2 s d Visual Description and Remarks AAeSSIE;TSO
sl & | ¢ = g52 o | 8 2els | 5 and
) g ] £ 3eeHr 3 8| %2|az| © Unified Class.
[a] [%] o n E DnnZs z z Oom |[WE| O
25 \\é_ moderately hard, fresh, joints are vertical (85 degrees) along bedding
R2 59/58 [25.30 - 30.22 RQD =75% \% planesto low angle (5 degrees) aong stress fracture planes, very close
N y to close and tight, secondary mineralization infilling of calcite dong
\ bedding foliation stress planes. (Sangerville Formation, Patch
N N Mountain Member).
L\\ Rock Mass Quality = Very Poor.
N R1:Core Times (min:sec)
Y 236-2456 1t (3:26)
X 24.6-25.3 ft (3:24) 95% Recovery.
L\\ R2: Bedrock: Similar to R1.
L 30 \ y Rock Ma&Qual(ity = Fai)r.
; — 690, R2:Core Times (min:sec
R3 41/41 (30.20 - 33.62 RQD = 63% N\ \ 253256t (0:39)
NN 256266 1t (3:20)
| 26:6-27.6 ft (3:01)
\\\ 27.6-28.6 ft (3:08)
S 28.6-29.6 ft (3:10)
@ \\\\ 29.6-30.2 ft (2:03) 98% Recovery.
3122 R3: Bedrock: Similar to R2.
Rock Mass Quality = Fair.
R3:Core Times (min:sec)
- 35 30.2-30.6 ft (1:37)
30.6-31.6 ft (3:03)
31.6-32.6 ft (2:57)
32.6-33.6 ft (3:00) 100% Recovery. sl
Bottom of Exploration at 33.6 feet below ground surface.
- 40
- 45
50
Remarks:

Automatic Hammer SN 367
Casing driven using Auto-Hammer
bgs = below ground surface

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.

Page 2 of 2

Boring No.: BB-AWS-101A




Maine Department of Transportation  [project: Wesserunsett Bridge #2025 carries Routes | BOFiNg No..: BB-AWS-102
Soil/Rock Exploration Log . 43/150 over Wesserunsett Stream
US CUSTOMARY UNITS Location: Athens, Maine WIN: 22825.00
Driller: S. W. Cole Explorations, LLC Elevation (ft.) 345.9 Auger ID/OD: 5" Solid Stem
Operator: M. Leonard Datum: NAVD88 Sampler: Standard Split-Spoon
Logged By: N. Strout Rig Type: Diedrich D-50 Hammer Wt./Fall: 140#/30"
Date Start/Finish: 7/30/2018 Drilling Method: Cased-Wash Core Barrel: NQ2
Boring Location: TBD Casing ID/OD: 4" 45" Water Level*: 10.0 ft bgs (following coring)
Hammer Efficiency Factor: 0.918 Hammer Type:  AutomaticX Hydraulic(J Rope & CatheadJ

Definitions:
D = Split Spoon Sample

U = Thin Wall Tube Sample

MD = Unsuccessful Split Spoon Sample Attempt

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Au
RC = Roller Cone

ger

S, = Peak/Remolded Field Vane Undrained Shear Strength (psf)
Sy(lab) = Lab Vane Undrained Shear Strength (psf)

dp = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw Field SPT N-value

Ty = Pocket Torvane Shear Strength (psf)
WC = Water Content, percent

LL = Liquid Limit

PL = Plastic Limit

V = Field Vane Shear Test,

MU = Unsuccessful Thin Wall Tube Sample Attempt
PP = Pocket Penetrometer

WOH = Weight of 140lb. Hammer
WOR/C = Weight of Rods or Casing

Hammer Efficiency Factor = Rig Specific Annual Calibration Value
Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

PI = Plasticity Index
G = Grain Size Analysis

MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information |
Laboratory
) z £ = . E o Testirrg/
- o = O i S e ) . - Results)
e % ¢ % e < E % -5 ; Visual Description and Remarks AASHTO
s| 2| & e 252 _0O g Zel8 | 5 and
5 g 5] E= 3oeHL 3 S| 8a|las| @ Unified Class.
a %] o nE nnhs z z Om |WE| O
0 8" of Pavement.
SPA | 3452 . 0.7]
Brown, damp, dense, Gravelly SAND, littlesilt, (Fill).
1D 24/19 | 1.00- 3.00 14/15/11/11 26 40 P y (Rl
Brown, damp, dense, SAND, some gravel, little silt, (Fill).
2D 24/16 | 3.00-5.00 14/11/15/16 26 40
[ 5 Similar to above except with brick fragments.
3D 24/16 | 5.00 - 7.00 11/11/9/16 20 31
Dark brown, moist, very dense, SAND, some silt, little gravel, with
4D 24/6 7.00-9.00 14/13/26/56 39 60 brick fragments, (Fill).
OE éN Drill action suggests cobbles.
Advanced by rollercone through boul der from 8.6 to 11 ft bgs.
F 10
/8T — — — — — — — — — — 11.14
5D 13/1 (11.10-12.18 31/17/100-1" -- Brown, wet, very dense, Silty SAND, little gravel, trace clay, (Glacia
Till).
333.8 121
Top of Bedrock at Elev 333.8 feet
_ Advanced by rollercone from 12.1 to 13.0 ft bgs.
R1 12/12 113.00 - 14.00 RQD =0% R1: Bedrock:Grey, aphanitic, METASILTSTONE some phyllite,
\ moderately hard, fresh, joints are vertical (85 degrees) along bedding
R2 48/48 (14.00 - 18.00 RQD = 96% \\‘: planes to low angle (5 degrees) along stress fracture planes, very close
[ 15 \ % to close and tight, secondary mineralization infilling of calcite along
\ bedding foliation stress planes. (Sangerville Formation, Patch
§ Mountain Member).
N Rock Mass Quality = Very Poor.
\\§ R1:Core Times (min:sec)
\ | 13.0-14.0 ft (2:21) 100% Recovery.
N k R2: Bedrock: Similar to R1.
N H —
R3 | 60/60 [1800-2300  RQD=73% \\ Rock Mass Quality = Excellent.
N Y R2:Core Times (min:sec)
\ | 14.0-15.0 ft (2:40)
[ AN 15.0-16.0 ft (2:30)
¥ 16.0-17.0 ft (2:28)
AN\ 17.0-18.0 ft (2:27) 100% Recovery.
\ R3: Bedrock: Similar to R2.
\_ Rock Mass Quality = Fair.
\¥ R3:Core Times (min:sec)
Q&ik 18.0-19.0 ft (2:31)
32290 19.0-20.0 ft (2:35)
20.0-21.0 ft (2:29)
21.0-22.0 ft (2:30)
22.0-23.0 ft (2:44) 100% Recovery.
25 23.04
Remarks:
Automatic Hammer SN 367
Casing driven using Auto-Hammer
bgs = below ground surface
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 2
* 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. Borin g No.: BB-AWS-102




Maine Department of Transportation  [project: Wesserunsett Bridge #2925 carries Routes | BOFiNg No..: BB-AWS-102
Soil/Rock Exploration Log . 43/150 over Wesserunsett Stream
US CUSTOMARY UNITS Location: Athens, Maine WIN: 22825.00
Driller: S. W. Cole Explorations, LLC Elevation (ft.) 345.9 Auger ID/OD: 5" Solid Stem
Operator: M. Leonard Datum: NAVD88 Sampler: Standard Split-Spoon
Logged By: N. Strout Rig Type: Diedrich D-50 Hammer Wt./Fall: 140#/30"
Date Start/Finish: 7/30/2018 Drilling Method: Cased-Wash Core Barrel: NQ2
Boring Location: TBD Casing ID/OD: 4" 45" Water Level*: 10.0 ft bgs (following coring)
Hammer Efficiency Factor: 0.918 Hammer Type:  AutomaticX Hydraulic(J Rope & CatheadJ

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample Attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample Attempt

V = Field Vane Shear Test, PP = Pocket Penetrometer

R = Rock Core Sample
SSA = Solid Stem Auger
HSA = Hollow Stem Auger
RC = Roller Cone

WOH = Weight of 140 Ib. Hammer
WOR/C = Weight of Rods or Casing

Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf)
Sy(lab) = Lab Vane Undrained Shear Strength (psf)

dp = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw Field SPT N-value

Hammer Efficiency Factor = Rig Specific Annual Calibration Value
Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

Ty = Pocket Torvane Shear Strength (psf)
WC = Water Content, percent

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

C = Consolidation Test

Automatic Hammer SN 367
Casing driven using Auto-Hammer
bgs = below ground surface

MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected
Sample Information
Laboratory
. E _‘Si. z — E o Testir:g/
e} = o} k= Q) o <] . - Results;
= =z S [s] © S 1 = -~ Visual Description and Remarks
£ o & o € s 3 S o | & o AASHTO
ele| 5|8 £55.9 | £| | E8|5 | and
@ g T gz ses5wT 3 3| g8 |oz| 8 Unified Class.
[a] [%] o n E mnns z z Oom |[WE| O
25 Bottom of Exploration at 23.0 feet below ground surface.
- 30
- 35
- 40
45
50
Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 2 of 2
* 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. Borin g No.: BB-AWS-102




Maine Department of Transportation  [project: Wesserunsett Bridge #2025 carries Routes | BOFiNg No..: BB-AWS-103
Soil/Rock Exploration Log . 43/150 over Wesserunsett Stream
US CUSTOMARY UNITS Location: Athens, Maine WIN: 22825.00
Driller: S. W. Cole Explorations, LLC Elevation (ft.) 345.4 Auger ID/OD: 5" Solid Stem
Operator: M. Leonard Datum: NAVD88 Sampler: Standard Split-Spoon
Logged By: N. Strout Rig Type: Diedrich D-50 Hammer Wt./Fall: 140#/30"
Date Start/Finish: 7/31/2018 - 8/1/2018 Drilling Method: Cased-Wash Core Barrel: NQ2
Boring Location: TBD Casing ID/OD: 4" 45" Water Level*: Soils wet below +15 ft bgs
Hammer Efficiency Factor: 0.918 Hammer Type:  AutomaticX Hydraulic(J Rope & CatheadJ

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample Attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample Attempt

V = Field Vane Shear Test, PP = Pocket Penetrometer
MV = Unsuccessful Field Vane Shear Test Attempt

RC = Roller Cone

R = Rock Core Sample
SSA = Solid Stem Auger
HSA = Hollow Stem Auger

WOH = Weight of 140lb. Hammer
WOR/C = Weight of Rods or Casing
WO1P = Weight of One Person

S, = Peak/Remolded Field Vane Undrained Shear Strength (psf)
Sy(lab) = Lab Vane Undrained Shear Strength (psf)

dp = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw Field SPT N-value

Hammer Efficiency Factor = Rig Specific Annual Calibration Value
Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected

Ty = Pocket Torvane Shear Strength (psf)
WC = Water Content, percent

LL = Liquid Limit

PL = Plastic Limit

PI = Plasticity Index

G = Grain Size Analysis

C = Consolidation Test

Sample Information

Pen./Rec. (in.)
Sample Depth

()

Sample No.
Blows (/6 in.)
Shear
Strength

(psf)

or RQD (%)
N-uncorrected

Ngo

Elevation
Graphic Log

()

Casing

Visual Description and Remarks

Laboratory
Testing
Results/

AASHTO

and
Unified Class.

o Depth (it)

<
O
=
1S3
S

0.70- 153 53/1

8

-4"

7.5" of Pavement.

> |Blows

g

I
-
%

4

Q
Ye"

Sampler pushing cobble.

R
2
255

RN
9%,
%
bedodede!
58

XX
.00

15/13 | 2.00- 3.25 9/13/100-3" --

TORITIT0
XXRRXS
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?0?.?0’0?0.

Y
%S
5
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Drill action suggests cobbles.
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Doedele
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,,,
Dodeded
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Do
25
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XXX
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F 5

2D 24/17 | 5.00- 7.00 8/10/13/21 23

35

VO 9.
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Doesoteds
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S
.0 '0

R
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X
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Dedosee
K

<
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3D 24/14 10.00 - 12.00 719/7/8 16
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RIS
R
SRR
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S
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R
xS
o
.0

RN
0
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Do
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RN
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%

Q

R
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dodeds
QXX
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K
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3K
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XX

F 15

4D 24/7 |15.00 - 17.00| 7141212 6

DTOTIT0;
$RANRKXS
2258588
RRAKS
XK O

16
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X
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5D 24/15 |(17.00 - 19.00 3/5/8/5 13
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v
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5D(A): similar to above except medium dense.

xS
o

24

"V
%%
3
o

-

w
N
~
N
Jafoer
ECTR

L5
S

51
trace rootlets, (Glacial Till).

Brown, damp, very dense, SAND, little gravel, little silt, (Fill).

Brown, damp, dense, SAND, some gravel, little silt, (Fill).

Brown, moist, medium dense, SAND, little gravel, little silt, (Fill).

Brown, wet, loose, SAND, little gravel, little silt, (Fill).

5D(B): Brown, wet, medium dense, SAND, some gravel, little silt,

G#342678
A-1-b, SM
5.8%

G#342679
A-1-b, SM

101]  208%

100 Top of Bedrack at Elev 326.3 feet.

F 20

R1 14/5 [20.20 - 21.37| RQD = 0%

R2 10/10 [21.40 - 22.23 RQD = 0%

R3 23/22 |22.20- 24.12 RQD = 74%

Mountain Member).

Rock Mass Quality = Very Poor.

R4 716  [24.10 - 24.68 RQD = 0%

25

R1:Core Times (min:sec)
20.2-21.2 ft (1:53)
21.2-21.4 ft (1:37) 100% Recovery.

Advanced by rollercone from 19.1 to 20.2 ft bgs.

R1: Bedrock:Grey, aphanitic, METASILTSTONE some phyllite,
moderately hard, fresh, joints are vertical (85 degrees) along bedding
planesto low angle (5 degrees) aong stress fracture planes, very close
to close and tight, secondary mineralization infilling of calcite along
bedding foliation stress planes. (Sangerville Formation, Patch

Remarks:

Automatic Hammer SN 367
Casing driven using Auto-Hammer
bgs = below ground surface

than those present at the time measurements were made.

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
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Boring No.: BB-AWS-103




Maine Department of Transportation  [project: Wesserunsett Bridge #2925 carries Routes | BOFiNg No..: BB-AWS-103
Soil/Rock Exploration Log Locaﬁonf?’ﬂﬁ&‘;vz\a/ynfser””ﬂt Stream
US CUSTOMARY UNITS WIN: 22825.00
Driller: S. W. Cole Explorations, LLC Elevation (ft.) 345.4 Auger ID/OD: 5" Solid Stem
Operator: M. Leonard Datum: NAVD88 Sampler: Standard Split-Spoon
Logged By: N. Strout Rig Type: Diedrich D-50 Hammer Wt./Fall: 140#/30"
Date Start/Finish: 7/31/2018 - 8/1/2018 Drilling Method: Cased-Wash Core Barrel: NQ2
Boring Location: TBD Casing ID/OD: 4" 45" Water Level*: Soils wet below +15 ft bgs
Hammer Efficiency Factor: 0.918 Hammer Type:  AutomaticX Hydraulic(J Rope & CatheadJ

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample Attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample Attempt

V = Field Vane Shear Test, PP = Pocket Penetrometer
MV = Unsuccessful Field Vane Shear Test Attempt

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = Weight of 140 Ib. Hammer
WOR/C = Weight of Rods or Casing
WO1P = Weight of One Person

Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf)
Sy(lab) = Lab Vane Undrained Shear Strength (psf)

dp = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw Field SPT N-value

Hammer Efficiency Factor = Rig Specific Annual Calibration Value
Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected

Ty = Pocket Torvane Shear Strength (psf)
WC = Water Content, percent

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

C = Consolidation Test

Sample Information

Pen./Rec. (in.)

)

E=)
=%
O
[a]
K}
=%
£
@
0

(ft

or RQD (%)

Shear

N-uncorrected

Neo
Casing
Blows

Elevation
Graphic Log

()

Visual Description and Remarks

Laboratory
Testing
Results/

AASHTO

and
Unified Class.

| Depth (it
&l sample No.

W)
Q|
N
|

24.70 - 27.20

2| Blows (/6 in.)

Q

1| Strength

& (psf)
N

D

R6
RZ

8/8
28/27

27.20 - 27.87|
27.90- 30,2

RQD = 0%
DQn =219%

- 30

- 35

- 40

- 45

50

R2: Bedrock: Similar to R1.

Rock Mass Quality = Very Poor.
R2:Core Times (min:sec)
21.4-22.2 ft (4:51) 100% Recovery.
R3: Bedrock: Similar to R2.

Rock Mass Quality = Fair.
R3:Core Times (min:sec)
22.2-23.2ft (3:10)

23.2-24.1 ft (2:55) 96% Recovery.
R4: Bedrock: Similar to R3.

Rock Mass Quality = Very Poor.
R4:Core Times (min:sec)
24.1-24.2 ft (0:17)

24.2-24.7 ft (4:37) 96% Recovery.
R5: Bedrock: Similar to R4.

Rock Mass Quality = Fair.
R5:Core Times (min:sec)
24.7-25.2 ft (1:45)

25.2-26.2 ft (4:11)

26.2-27.2 ft (5:06) 97% Recovery.
R6: Bedrock: Similar to R5.

Rock Mass Quality = Very Poor.
R6:Core Times (min:sec)
27.2-27.9 ft (4:18) 100% Recovery.
R7: Bedrock: Similar to R6.

Rock Mass Quality = Very Poor.
R7:Core Times (min:sec)
27.9-28.2 ft (0:48)

28.2-29.2 ft (3:20)

29.2-30.2 ft (5:01) 96% Recovery.

-30.2

Bottom of Exploration at 30.2 feet below ground surface.

Remarks:

Automatic Hammer SN 367
Casing driven using Auto-Hammer
bgs = below ground surface

than those present at the time measurements were made.

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
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Boring No.: BB-AWS-103
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APPENDIX E
Laboratory Test Results



State of Maine - Department of Transportation
Laboratory Testing Summary Sheet

Town(s): Athens Work Number: 22825.00
Boring & Sample Station Offset Depth Reference | G.S.D.C.] W.C.J L.L. | P.I. Classification
Identification Number (Feet) (Feet) (Feet) Number Sheet % Unified | AASHTOJ Frost
BB-AWS-101, 1D TBD 0.8-2.8 342676 1 5.5 SM A-1-b Il
BB-AWS-101, 3D TBD 5.0-7.0 342677 1 3.8 SW-SM| A-1-a 0
BB-AWS-103, 2D TBD 5.0-7.0 342678 1 5.8 SM A-1-b Il
BB-AWS-103, 5D/B TBD 18.0-19.0 | 342679 1 20.8 SM A-1-b Il

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 NP = Non Plastic

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

lofl
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Calculations



rm Wesserunsett Bridge #2925 Wingwall

S WCOLE Route 43/150 over Wesserunsett Stregm

' Athens, Maine
L ENGINEERING, INC. WIN 022825.00

Evaluation of Earth P Coefficients for Desi

Assumed Backfill Values

MaineDOT BDG Section 3.6.1 - Soil Type 4

~v,:=125 pef Unit Weight
¢,:=32 deg Friction Angle
c,:=0 psf Cohesion

Wall Parameters

0:=90 deg Angle of back face of wall
(from horizontal)
5::3.(;51 0=21.3 deg Interface Friction between Fill and Wall
3 LRFD Table 3.11.5.3-1, § = 19 to 24 deg
B:= [224] deg Continous Backslope Angle(s)

(from horizontal)

Coulomb Active Earth Pressure Coefficient (LRFD Eq. 3.11.5.3-1 and 3.11.5.3-2)

NN 1+\/sin<¢1+6>-sin<¢1—ﬁ>]
i sin(@—é)-sin(9+,6)
i sin(6+6,) _[o.28 o
k,:= . T k“_[0.45 for B_[26.4] deg
I',-(sin(6)) -(sin(6-9¢))

At-Rest Earth Pressure Coefficient (LRFD Eq. 3.11.5.2-1)

k,:=1—sin <¢1> k,=0.47

Calculated by / Date:_MAS / September 2018
Checked by: T]B




Wesserunsett Bridge #2925 Wingwall
Route 43/150 over Wesserunsett Stream

Lv S WCOLE Athens, Maine

ENGINEEP]NG INC. WIN 022825.00
Estimated Frost P tration Deptl
Based on MaineDOT Bridge Design Guide Section 5.2.1

Site Location: Athens, Maine

Soil Conditions: SAND, some gravel, little to trace silt
(Coarse Grained)

Step 1. From Figure 5-1: Design Freezing Index (DFI) = £1850 freezing degree-days

Step 2. From laboratory testing moisture contents (w) range from 3.8 to 5.8% within
upper 10 feet of ground surface.

Assume w=10%

Step 3. From Table 5-1: Interpolate frost penetration for w = 10%

DFT:=1850

DFI, := 1800 d,=90.1 in

DFI,:=1900 dy=92.6 in

frosy:=dy + (dy—dy) - (w) =914 in
DFI,— DFI,

Afrost=T-6 ft

Calculated by / Date:_MAS / August 2018
Checked by: REC
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Figure 5-1 Maine Design Freezing Index Map
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CHAPTER 5 - SUBSTRUCTURES

5.2 General

5.2.1 Frost

Any foundation placed on seasonally frozen soils must be embedded below
the depth of frost penetration to provide adequate frost protection and to
minimize the potential for freeze/thaw movements. Fine-grained soils with low
cohesion tend to be most frost susceptible. Soils containing a high percentage
of particles smaller than the No. 200 sieve also tend to promote frost
penetration.

In order to estimate the depth of frost penetration at a site, Table 5-1 has been
developed using the Modified Berggren equation and Figure 5-1 Maine Design
Freezing Index Map. The use of Table 5-1 assumes site specific, uniform soil
conditions where the Geotechnical Designer has evaluated subsurface
conditions. Coarse-grained soils are defined as soils with sand as the major
constituent. Fine-grained soils are those having silt and/or clay as the major
constituent. If the make-up of the soil is not easily discerned, consult the
Geotechnical Designer for assistance. In the event that specific site soil
conditions vary, the depth of frost penetration should be calculated by the
Geotechnical Designer.

Table 5-1 Depth of Frost Penetration

Design Frost Penetration (in)
Freezing Coarse Grained Fine Grained
Index w=10% | w=20% | w=30% | w=10% | w=20% | w=30%
1000 66.3 55.0 47.5 47 1 40.7 36.9
1100 69.8 57.8 49.8 49.6 427 38.7
1200 73.1 60.4 52.0 51.9 447 40.5

1300 76.3 63.0 54.3 54.2 46.6 42.2
1400 79.2 65.5 56.4 56.3 48.5 43.9
1500 82.1 67.9 58.4 58.3 50.2 45.4
1600 84.8 70.2 60.3 60.2 51.9 46.9
1700 87.5 72.4 62.2 62.2 53.5 48.4

1800 90.1 74.5 64.0 64.0 55.1 49.8
1900 92.6 76.6 65.7 65.8 56.7 511
2000 95.1 78.7 67.5 67.6 58.2 52.5
2100 97.6 80.7 69.2 69.3 59.7 53.8
2200 100.0 82.6 70.8 71.0 61.1 55.1

2300 102.3 84.5 724 72.7 62.5 56.4
2400 104.6 86.4 74.0 74.3 63.9 57.6
2500 106.9 88.2 75.6 75.9 65.2 58.8
2600 109.1 89.9 771 77.5 66.5 60.0

March 2014 5-3
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CHAPTER 5 - SUBSTRUCTURES

Notes: 1. w = water content
2. Where the Freezing Index and/or water content is between the
presented values, linear interpretation may be used to determine
the frost penetration.

March 2014 5-4



S. W. Cole Engineering, Inc. Wesserunsett Bridge #2925 Wingwall
Route 43/150 over Wesserunsett Stream
Athens, Maine

WIN 022825.00

Determine Seismic Site Classification per AASHTO LRFD Table C3.10.3.1-1 - Method B

Data From Boring BB-AWS-101

Average N Layer
Layer No. Layer. Depth Range (ft) Ngo Values recorded within layer val?Je . ThicIZness di/N;
Description - -
Top End Ni di
1 Overburden 0 24 50 | 34 | 18 | 21 | 17 | 18 9 23.9 24 1.01
3 Bedrock 24 100 100 100.0 76 0.76
= 100 1.77
N_bar = di/di/Ni = 56.63
Site Class C
Data From Borings BB-AWS-102
Average Ngy Layer
Layer No. La}I/er. gt [REME (i) Ngo values recorded within layer valgllje Thiclz,ness di/N;
Description - -
Top End Ni di
1 Overburden 0 12.1 40 | 40 | 31 | 60 42.8 12.1 0.28
3 Bedrock 12.1 100 100 100.0 87.9 0.88
= 100 1.16
N_bar = di/di/Ni = 86.06
Site Class C
Data From Borings BB-AWS-103
Average N Layer
Layer No. Layer. Depth Range (ft) Ngo values recorded within layer val?Je - ThicIZness di/N;
Description - -
Top End Ni di
1 Overburden 0 19.1 100 | 100 | 24 9 20 50.6 19.1 0.38
3 Bedrock 19.1 100 100 100.0 80.9 0.81
= 100 1.19
Notes: 1. Refusal N60 values taken as N=100
2. N60 value for bedrock taken as N=100 N_bar =di/di/Ni=| 84.28
Site Class C

Calculated by: MAS / September 2018

Checked by: TJB




2Z|JSGS Design Maps Summary Report

User-Specified Input

Report Title AWS_2925
Wed September 12, 2018 19:58:52 UTC

Building Code Reference Document 2009 AASHTO Guide Specifications for LRFD Seismic Bridge Design
(which utilizes USGS hazard data available in 2002)

Site Coordinates 44.92316°N, 69.67457°W

Site Soil Classification Site Class C - “Very Dense Soil and Soft Rock”

USGS-Provided Output

PGA = 0.074 ¢ A, = 0.089g
S¢= 0.160g Sps= 0.192g 0z
S,= 0.048¢ S,, = 0.081g -

[N E]

Design Response Spectrum
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Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge.



2 USGS Design Maps Detailed Report

2009 AASHTO Guide Specifications for LRFD Seismic Bridge Design (44.92316°N, 69.67457°W)
Site Class C - “Very Dense Soil and Soft Rock”

Article 3.4.1 — Design Spectra Based on General Procedure

Note: Maps in the 2009 AASHTO Specifications are provided by AASHTO for Site Class B.
Adjustments for other Site Classes are made, as needed, in Article 3.4.2.3.

From Figure 3.4.1-2 1% PGA = 0.074 g

From Figure 3.4.1-3[? Ss=0.160g

From Figure 3.4.1-4 3! S, =0.048g¢




Article 3.4.2.1 — Site Class Definitions

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or
the default has classified the site as Site Class C, based on the site soil properties in
accordance with Article 3.4.2.

Table 3.4.2.1-1 Site Class Definitions

SITE SOIL Soil shear wave Standard penetration Soil undrained shear
CLASS PROFILE velocity, v, (ft/s) resistance, N strength, s, (psf)
NAME
A Hard rock V¢ > 5,000 N/A N/A
Rock 2,500 < v < 5,000 N/A N/A
C Very dense 1,200 < v, < 2,500 N > 50 >2,000 psf
soil and soft
rock
D Stiff soil 600 < v, < 1,200 15<N <50 1,000 to 2,000 psf
profile
E Stiff soil v, < 600 N < 15 <1,000 psf
profile
E - Any profile with more than 10 ft of soil having the characteristics:

1. Plasticity index PI > 20,
2. Moisture content w = 40%, and
3. Undrained shear strength s, < 500 psf

F — Any profile containing soils having one or more of the following characteristics:

1. Soils vulnerable to potential failure or collapse under seismic loading such as
liquefiable soils, quick and highly sensitive clays, collapsible weakly cemented
soils.

2. Peats and/or highly organic clays (H > 10 feet of peat and/or highly organic
clay where H = thickness of soil)

3. Very high plasticity clays (H > 25 feet with plasticity index PI > 75)

4. Very thick soft/medium stiff clays (H > 120 feet)

For SI: 1ft/s = 0.3048 m/s 1lb/ft2 = 0.0479 kN/m2



Article 3.4.2.3 — Site Coefficients

Table 3.4.2.3-1 (for F,,,)—Values of F,,, as a Function of Site Class and Mapped Peak Ground
Acceleration Coefficient

Site Mapped Peak Ground Acceleration
Class
PGA < PGA = PGA = PGA = PGA >
0.10 0.20 0.30 0.40 0.50
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See AASHTO Article 3.4.3

Note: Use straight-line interpolation for intermediate values of PGA

For Site Class = C and PGA = 0.074 g, F,;, = 1.200

Table 3.4.2.3-1 (for F,)—Values of F, as a Function of Site Class and Mapped Short-Period Spectral
Acceleration Coefficient

Site Class Spectral Response Acceleration Parameter at Short Periods

S. < 0.25 S = 0.50 S. = 0.75 S = 1.00 S¢ = 1.25

A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See AASHTO Article 3.4.3

Note: Use straight-line interpolation for intermediate values of Sq

For Site Class = C and S; = 0.160 g, F, = 1.200



Table 3.4.2.3-2—Values of F, as a Function of Site Class and Mapped 1-sec Period Spectral
Acceleration Coefficient

Site Class Mapped Spectral Response Acceleration Coefficient at 1-sec Periods

S, £0.10 S, =0.20 S, =0.30 S, =0.40 S, 2 0.50
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
® 1.7 1.6 1.5 1.4 1.3
D 2.4 2.0 1.8 1.6 1.5
E 3.5 3.2 2.8 2.4 2.4
F See AASHTO Article 3.4.3

Note: Use straight-line interpolation for intermediate values of S;

For Site Class = Cand S, = 0.048 g, F, = 1.700

Equation (3.4.1-1): Ag = Fpcn PGA = 1.200 x 0.074 = 0.089 g
Equation (3.4.1-2): Sps = F, S = 1.200 x 0.160 = 0.192 g
Equation (3.4.1-3): Sp; = F,S; =1.700 x 0.048 = 0.081 g

Figure 3.4.1-1: Design Response Spectrum
T<T,:5,=5_(04+068T/T,)
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Article 3.5 - Selection of Seismic Design Category (SDC)

Table 3.5-1—Partitions for Seismic Design Categories A, B, C, and D

VALUE OF S, SDC
S,, < 0.15g A

0.15g < S,, < 0.30g B

0.30g < S,, < 0.50g C
0.50g < S, D

For S,, = 0.081 g, Seismic Design Category = A

Seismic Design Category = “the design category in accordance with Table 3.5-1"

A
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