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Ladies and Gentlemen:

Haley & Aldrich, Inc. (Haley & Aldrich) is pleased to submit herewith our report entitled, “Geotechnical
Design Report, Chase Mills Bridge No. 5465 over Gardner Lake Outlet, MaineDOT WIN 25529.00, Chases
Mill Road, East Machias, Maine.” This Geotechnical Design Report (GDR) has been prepared in
accordance with our proposal, dated 15 April 2025, which was executed by your Todd Pelletier, P.E. on 6
May 2025 and the provisions of our General Consultant Agreement (GCA) with the Maine Department of
Transportation (MaineDOT), No. CT20200623000000000766.

Introduction

This Geotechnical Design Report (GDR) presents the results of preliminary (Phase 1) and final (Phase Il)
geotechnical field investigation and laboratory testing programs, technical evaluations, and geotechnical
design recommendations completed by Haley & Aldrich on behalf of MaineDOT for the proposed
replacement bridge that will carry vehicular traffic on Chases Mill Road over Gardner Lake Outlet in East
Machias, Maine (see Figure 1).

HORIZONTAL COORDINATE SYSTEM, ELEVATION DATUM, AND BASELINE STATIONING

Plan locations of test borings (borings) are reported as northing and easting coordinates relative to the
Maine State Plane Coordinate System, North American Datum of 1983 (NAD 83), Maine 2000 East Zone.
The project elevation datum and elevations referenced herein are in feet and reference the North

American Vertical Datum of 1988 (NAVD 88).

The proposed limit of work extends from approximately Sta. 13+00 (east) to Sta. 16+50 (west).
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PROJECT LOCATION, EXISTING SITE CONDITIONS, AND EXISTING BRIDGE STRUCTURE

The existing bridge carries eastbound (EB) and westbound (WB) vehicular traffic on Chases Mill Road
over Gardner Lake Outlet in East Machias, Maine, approximately 0.03 miles north of Lakeside Road (see
Figure 1). Existing roadway grades within the limit of work are generally flat at El. 71 (approximate).
The bottom of Gardner Lake Outlet, which flows from north (Gardner Lake) to south (Chase Mills
Stream), within the limits of Chases Mills Road is approximately El. 58. A town-owned dam is located
immediately upstream of the bridge and the bridge abutment wingwalls terminate at the dam structure.
In addition, a fishway is located adjacent to the west abutment, between the bridge and the dam, which
is oriented parallel with Chases Mills Road.

Based on our review of the historic, as-built bridge drawings and the Preliminary Design Report (PDR)
that was prepared by Stantec Consulting Services, Inc. (Stantec; bridge and highway designer) on 6
September 2024, it is our understanding that the existing bridge was originally constructed in 1952 and
consists of an approximate 25-ft long, 24-ft wide (curb-to-curb), single-span structure supported on two
cast-in-place (CIP) concrete abutments that are presumably bearing on bedrock. Historic bridge
drawings that were provided by MaineDOT are included in Appendix C.

Bridge inspection reports provided by MaineDOT and information included the PDR indicate that the
existing superstructure has 50 percent cracking with active efflorescence staining and leakage and the
fascia’s have extensive cracking, efflorescence, and spalled concrete. The east abutment has deep
scaling and cracking with complete section loss at the inlet wingwalls. The west abutment has moderate
scaling and deep nested cracking, and the bituminous concrete wearing surface has isolated cracking.
For these reasons, the existing bridge is considered structurally deficient and requires replacement.

PROPOSED BRIDGE STRUCTURE

Based on our review of the PDR, it is our understanding that Stantec has developed and evaluated
multiple bridge replacement alternatives. Each alternative considered several factors including but not
limited to overall project cost, maintenance of traffic, environmental impacts, and future bridge
maintenance. The bridge replacement alternative recommended by Stantec in the PDR generally
consists of the following:

e An approximate 46-ft long, 26-ft wide (curb-to-curb; 31-ft total width), single-span bridge
superstructure that will be constructed using precast, prestressed concrete NEXT 28F beams.

e Substructures will consist of two full-height, cast-in-place (CIP) concrete abutments and footings
bearing on seal concrete bearing on bedrock at the locations and elevations shown below.

Station at Proposed
Centerline of Bottom of Abutment
Substructure . .
Alignment Elevation
(ft) (ft, NAVD 88)
Abutment No. 1 Sta. 14+46 El. 60
Abutment No. 2 Sta. 14492 El. 61
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e A 24-in. thick roadway section (20 in. of aggregate subbase and 4 in. of bituminous concrete) that
is 32-ft wide, which consists of two 11-ft wide travel lanes and two 3-ft wide shoulders.

e A horizontal roadway alignment that will roughly match the existing alignment. The proposed
finished grade (vertical roadway profile) will be lowered by up to approximately 1 ft to meet
minimum drainage requirements.

e Chases Mill Road will be closed during construction, which will require an approximate 5.5-mile-
long detour around the site.

Existing and proposed site conditions are shown in Figure 2, Boring Location Plan.

Geologic Setting

Based on our review of the Maine Geological Survey’s (MGS’s) Surficial Geologic Map of the Gardiner
Lake Quadrangle (see Reference 1), near-surface soils that are present in the vicinity of the site consist
of glacial marine deposits (silt, clay, sand) and glacial till consisting of a mixture of sand, silt, clay, and
stones. In addition, and according to the MGS’s Bedrock Geologic Map of the Gardiner Lake Quadrangle
(see Reference 2), bedrock at or in the immediate vicinity of the site is primarily mapped as shale,
bedded lapilli, vitrophyre, and rhyolite of the Dennys Formation.

Geotechnical Field Investigations

Preliminary and final design phase geotechnical field investigations were completed at the site in
support of the subject project.

The boring locations were laid out in the field by Haley & Aldrich by taping distances from existing site
features prior to the start of drilling. “As-drilled” boring locations and ground surface elevations were
determined in the field by MaineDOT using GPS survey equipment upon the completion of drilling and
were provided to Haley & Aldrich. The “as-drilled” boring locations and ground surface elevations are
summarized in Table | and are shown in Figure 2.

A Haley & Aldrich geologist or geotechnical engineer was present on-site full time to monitor the drilling
and to document the soil, bedrock, and groundwater conditions encountered and to prepare boring
logs. Soil and bedrock samples were collected and preserved in plastic containers and wooden boxes,
respectively, and are currently being stored in our storage facility in Portland. The soil and bedrock
samples that were not submitted for laboratory testing are available for review upon request.

All drilling and sampling activities were performed in accordance with MaineDOT requirements.

PRELIMINARY GEOTECHNICAL FIELD INVESTIGATION

Haley & Aldrich completed a preliminary (Phase 1) geotechnical field investigation at the site in
September 2022. A total of four test borings (borings), designated BB-EMGLO-101 through BB-EMGLO-
104, were drilled adjacent to and on either side (east and west) of the existing bridge and in the WB
travel lane.
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The borings were drilled by New England Boring Contractors (NEBC) of Hermon, Maine using a Mobile
Drill B-53 track-mounted drill rig. The borings were drilled to depths ranging from approximately 18 to
25 ft below existing ground surface (BGS) using cased-washed drilling methods and a combination of
solid-stem augers and 4-in. (HW-size) outside diameter (OD) steel casing.

Soil samples were generally collected continuously from the existing ground surface and then at
standard 5-ft intervals 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 boring logs. The number of hammer blows
required to advance the sampler through each 6-in. interval was recorded and is provided on the boring
logs. The uncorrected SPT N-value is defined as the total number of blows required to advance the
sampler though the middle 12 in. of the 24-in. sampling interval. The drill rig was equipped with a
calibrated automatic hammer (hammer) per MaineDOT requirements and Haley & Aldrich reviewed the
hammer calibration report provided by NEBC, confirmed that the hammer was calibrated within 12
months of when drilling was completed, and confirmed the hammer efficiency factor. The energy-
corrected SPT N-value (Ngo) is equal to the uncorrected N-value multiplied by the hammer efficiency
factor (0.922; 92.2 percent theoretical hammer efficiency) divided by 0.6. The energy-corrected SPT N-
values (Neo) are also shown on the boring logs.

Each boring was advanced approximately 10 to 11 ft into bedrock using a 2-in. (NQ-size) ID diamond-
tipped core barrel.

FINAL GEOTECHNICAL FIELD INVESTIGATION

Haley & Aldrich completed a final (Phase 1) geotechnical field investigation at the site in June 2025. Two
borings, designated BB-EMGLO-201 and BB-EMGLO-202, were drilled adjacent to and on either side
(east and west) of the existing bridge and in the EB travel lane.

The Phase Il borings were drilled by NEBC to depths ranging from approximately 15 to 22 ft BGS using
similar equipment and means and methods that were used to drill and sample the Phase | borings.
Similar to the rig that was used to drill the Phase | borings, the drill rig used complete the Phase Il
borings was also equipped with a calibrated hammer per MaineDOT requirements and Haley & Aldrich
reviewed the hammer calibration report provided by NEBC, confirmed that the hammer was calibrated
within 12 months of when drilling was completed, and confirmed the hammer efficiency factor. The
hammer efficiency factor is equal to (0.812; 81.2 percent theoretical hammer efficiency)

The borings were advanced approximately 5 to 8 ft into bedrock using a 2-in. (NQ-size) ID diamond-
tipped core barrel.

Generalized Subsurface Conditions

The subsurface conditions encountered in the borings generally consist of fill soils overlying naturally-
deposited marine soils, glacial till, and bedrock. Refer to Table Il for a detailed summary of the soil units
and thicknesses encountered in each boring. A general description of each soil/bedrock unit is provided
separately, below. Detailed soil and bedrock descriptions are provided on the boring logs included
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Appendix A. Refer to the interpretive subsurface profile in Figure 3 for a graphical representation of the
subsurface conditions present along the proposed bridge alignment.

Approximate
Geologic Unit Er_:_::;?::::d Generalized Description
(ft)
Bituminous An approximate 3 to 12-in. thick layer of bituminous concrete was
03to1l . .
Concrete encountered at the ground surface in each boring.
Loose to very dense SAND with varying amounts of silt and gravel,
Fill 5t09 dense Sandy GRAVEL with trace silt. Cobbles were encountered in the
bottom 1 ft of fill in boring BB-EMGLO-102.
(encountered in each boring)
Very loose to medium dense SAND with varying amounts of silt and
Marine 3109 gravel.
Deposit (encountered in each boring except BB-EMGLO-102 and
BB-EMGLO-104)
Dense to very dense GRAVEL with varying amounts of silt and sand,
- loose SAND with little gravel and trace silt.
Glacial Till 0.4t03 (encountered in each boring except BB-EMGLO-104 and
BB-EMGLO-201)
Bedrock was encountered in each boring at depths ranging from approximately 7 to 14 ft BGS
Bedrock
(El. 57 to 64) and slopes up from west to east.

Please note that soil descriptions provided on the boring logs do not represent actual field conditions
other than at specific boring locations. The actual conditions encountered between boring locations
may vary from those described herein.

BEDROCK CONDITIONS

As stated previously, approximately 5 to 11 ft of bedrock was sampled in the borings, the top of bedrock
surface was encountered at depths ranging between approximately 7 and 14 ft BGS (El. 57 to 64), and
the top of bedrock surface generally slopes up from west to east.

The sampled and recovered bedrock generally consisted of very hard, fresh to moderately weathered,
grey and white, medium to coarse-grained GRANODIORITE. Primary joints were observed dipping at low
to high angles and are very close to widely spaced, tight to open, and joint surfaces were 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 the bedrock encountered in the
borings drilled at the site ranged from 10 to 85 percent (average = 57 percent), indicating variable rock
quality; from very poor to good in accordance with the MaineDOT Geotechnical Section “Key to Soil and
Rock Descriptions and Terms Field Identification Information” document, dated May 2024.
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Detailed bedrock core data and descriptions are provided on Table Ill and on the boring logs in Appendix
A. In addition, photographs of the recovered bedrock core samples are provided for reference in
Appendix A.

GROUNDWATER CONDITIONS

Groundwater observation wells were not installed in any of the and therefore, long-term static water
levels at the site could not be determined. Because of this, the following general observations were
made relative to groundwater conditions during or immediately after drilling:

e recovered soil samples from each boring were visually observed to be “wet” at approximately 5 to
7 ft BGS (El. 64 to El. 66).

e water levels measured in each boring during or after drilling was approximately 2 to 10 ft BGS
(El. 61 to El. 69).

In addition, the following water elevations in Gardner Lake Outlet were provided by Stantec:

Headwater Water Elevation
Elevation (ft, NAVD 88)
Qi1 El. 60.3
Qso El. 63.2
Quo0 El. 63.5

Please note that the visual observations made during drilling and groundwater levels measured during
or after drilling was completed may have been affected 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 boring drilling means/methods, changing water levels in the Gardner Lake (dam
controlled), seasonal variation, local soil conditions, topography, and precipitation. Groundwater levels
encountered during construction may differ from those observed in the borings.

Geotechnical Laboratory Testing Program

A geotechnical laboratory testing program was undertaken on representative soil and bedrock samples
recovered during the preliminary (Phase |) geotechnical investigation to aid in soil classification and
determination of engineering properties. Laboratory testing was performed by GeoTesting Express of
Acton, Massachusetts in accordance with applicable American Society for Testing Materials (ASTM)
testing procedures. A summary of the laboratory testing and results is provided below.
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ASTM Test | Geologic | No. of .
Laboratory Test Designation Unit Tests Range in Test Results?
AASHTO Classification:
A-1-a3, A-1-b, A-2-4
Fill 8 USCS Classification:
o ASTM SM, SP-SM, SW-SM,
Grain Size D6913 GP-GM
AASHTO Classification:
Marine ) A-2-4
Deposit USCS Classification:
SM
Organic Matter ASTM Marine 1 Organic Matter =6.7%
D2974 Deposit Moisture Content = 40%
Compressive Peak Compressive .Stress:
Strength and Elastic ASTM Bedrock 7 7,000 to 3.4'926 ps!
Moduli of Rock D7012 Bulk Density:
161 to 166 pcf

Notes:
1 psi = pounds per square in.; pcf = pounds per cubic foot

All laboratory test results are shown on the boring logs in Appendix A and complete results are provided
in Appendix B.

Geotechnical Evaluations and Design Recommendations

Geotechnical design recommendations, as discussed and provided herein, were developed in
accordance with the following documents:

e AASHTO Load and Resistance Factor Design (LRFD) Bridge Design Specifications, Ninth Edition,
2020, referred to herein as AASHTO LRFD.

e MaineDOT Bridge Design Guide (BDG), August 2003, with Interim Revisions through June 2018,
referred to herein as Bridge Design Guide.

Engineering calculations that support the design recommendations presented herein are provided for
reference in Appendix D.

APPROACH EMBANKMENTS

As stated above, existing site grades along Chases Mill Road will be lowered by up to approximately 1 ft
to meet proposed finish grades. Because of this and because soils subject to long term consolidation
settlement were not encountered in the borings drilled at the site, we anticipate that post-construction
settlement of the new approach roadways will be negligible.
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Embankment stability evaluations were not completed because proposed raises in grade along Chases
Mill Road are not anticipated and because the proposed slope inclinations will likely be less than the
internal friction angle of soil. It is our opinion that the proposed embankment side slopes will be stable
when constructed in accordance with the requirements of the MaineDOT Standard Specifications and
Standard Details.

SEISMIC SITE CLASS AND DESIGN PARAMETERS

Site class was determined in accordance with AASHTO LRFD Section 3.10.3.1 using Method B. In
instances where SPT N-values were equal to 0 (i.e., weight of rod or weight of hammer), were greater
than 100 blows per foot (bpf) or where bedrock was present, default values of 1 and 100 bpf were used,
respectively.

Based on the nature and thickness of the overburden soils and depth to bedrock at the site, as
determined from the borings, we recommend the site be considered “Site Class C.” Spectral
accelerations were determined based on the geographic site location and the recommended “Site Class
C” designation using the United States Geological Survey (USGS) Seismic Design Web Service, which is
based on the AASHTO recommended response spectra for a 7 percent probability of exceedance in

75 years (approximately 1,000-year return period). The recommended seismic design parameters are
summarized below.

Design Parameter | Design Value
Site factor for short-period range of acceleration response spectrum, Fa = 1.200
Site factor for long-period range of acceleration response spectrum, Fy = 1.700
Site factor at zero-period on acceleration response spectrum, Fpga = 1.200
Horizontal response spectral acceleration coeff. at 0.2-s period on rock, Ss (g) = 0.151
Horizontal response spectral acceleration coeff. at 1.0-s period on rock, S1(g) = 0.039
Peak seismic ground acceleration coeff. on rock, PGA (g) = 0.077
Horizontal response spectral acceleration coeff. at 0.2-s period modified by Fs, Sos (g) = 0.181
Horizontal response spectral acceleration coeff. at 1.0-s period modified by Fv, Sp1(g) = 0.039
Peak seismic ground acceleration coefficient modified by Fpga, As (g) = 0.092

In accordance with AASHTO LRFD Section 3.10.6, the site falls within Seismic Zone 1 based on the
calculated value of Sp; (i.e., Sp1 < 0.15 = Seismic Zone 1 from AASHTO LRFD Table 3.10.6.1).

Based on our review of the soil conditions encountered in the borings and the results of the laboratory

testing, it is our opinion that the potential for saturated granular soils present at the site to liquefy
during the design earthquake event is low.
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ABUTMENT BREASTWALL AND WINGWALL FOUNDATION SUPPORT

As discussed above and as shown in the interpretive subsurface profile (Figure 3), the subsurface
conditions along the proposed bridge alignment consist of fill overlying thin layers of marine and glacial
till soils, and bedrock. Based on our discussions with Stantec, it is our understanding that mass concrete
spread footings bearing on intact bedrock is the preferred alternative to support the proposed
abutment breastwalls and wingwalls.

As stated above, the proposed bottom of Abutment 1 and Abutment 2 footing elevations are El. 60 and
El. 61, respectively, which are slightly above the top of bedrock surface encountered in borings nearest
the proposed abutment locations. Because of this and because all soil and loose, weathered and/or
fractured rock will be removed, it is possible that a concrete seal or sub-footings will be needed to reach
the proposed bottom of abutment footing level. Please note however, that variations in the top of
bedrock surface can occur over relatively short distances, which could result in the need to excavate
minor amounts of bedrock to reach the proposed bottom of abutment footing levels (i.e., if the top of
rock surface is above the proposed bottom of abutment footing levels).

Additional foundation recommendations are summarized below. Please note that the design
recommendations presented below assume that foundation subgrade preparation is completed in
accordance with the recommendations provided in the Construction Considerations section of this GDR
as well as the requirements of the Contract Documents (CDs; drawings, Standard Specifications, and
Special Provisions).

e Bearing Resistance:

— For the SER Limit State, mass concrete footings should be designed such that footing contact
pressures do not exceed 16 kips per square foot (ksf). According to LRFD Section
C10.6.2.5.1., settlement of footings is limited to 1.0 in. when designed for a maximum
footing contact pressure of 16 ksf at the SER Limit State.

— For the STR Limit State, footings should be designed for a factored bearing resistance of
18 ksf, using a resistance factor of 0.45.

— For the EE Limit State, footings should be designed for a factored bearing resistance of
31 ksf, using a resistance factor of 0.8.

e Load Distribution and Eccentricity:

— Application of permanent and transient loads is specified in AASHTO LRFD Section 11.5.6.
We recommend that the stress distribution at the base of the footings be assumed to be a
triangular or trapezoidal distribution over the effective footing base as shown in AASHTO
LRFD Figure 11.6.3.2-2.

— The eccentricity of loading at the STR Limit State, based on factored loads, should not
exceed 45 percent of the spread footing dimension in either direction. The eccentricity
corresponds to the resultant of reaction forces falling within the middle nine-tenths (9/10)
of the footing base width and length.
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Sliding Resistance:

— In accordance with AASHTO LRFD Tables C3.11.5.3-1 and 10.5.5.2.2-1, we recommend that
sliding resistance of abutment breastwall and wingwall footings be calculated using the
design parameters presented below.

Strength Limit Service/Extreme
Subgrade Saturation | Coefficient Interface g . Limit State
- . .. e State Resistance .
Condition During of Friction | Friction Angle Factor for Slidin Resistance
Construction (tan &) (6, degrees) & Factor for Sliding
()
()
Prepared 0.7 35 0.8 1.0
in-the-dry

— Lateral passive soil resistance in front of the footings, if present, should be neglected in
accordance with requirements of the Bridge Design Guide. If “anchorage” of footings to
bedrock (e.g., rock dowels) is needed to provide additional sliding resistance between the
footings and bedrock, supplemental geotechnical recommendations can be provided.

ABUTMENT BREASTWALL AND WINGWALL DESIGN

We recommend that the abutment breastwalls and wingwalls be designed for all relevant SER, STR, and
EE Limit States and load combinations specified in AASHTO LRFD Sections 3.4.1 and 11.5.5. Additional
recommendations are provided below.

Drainage:

The abutment breastwall and wingwall designs should include a drainage system to

intercept any water and direct it to a suitable discharge point. We recommend that French
drains be used in accordance with the requirements of Bridge Design Guide Section 5.4.1.9.

Lateral Earth Pressures:

Recommendations presented below are based on the following:

o Abutment breastwalls, backwalls, and wingwalls are backfilled with a free-draining
material (i.e., Soil Type 4, BDG Table 3-3; total unit weight = 125 pcf; internal angle of
friction = 32 degrees; interface friction angle = 24 degrees).

o The abutment breastwall and wingwall backwalls are vertical.

o Adequate drainage is provided, as recommended above, to eliminate the potential for
unbalanced hydrostatic pressures to develop.

o Backfill surfaces behind the abutment breastwalls are near-horizontal.

o Backfill surfaces behind the abutment wingwalls vary from near-horizontal to 2H:1V.
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Ratio horizontal to vertical stress, K

— Semi-integral Abutments and Backwalls:

o Inaccordance with BDG Section 5.4.3, semi-integral abutments should be designed for
Rankine active earth pressures over the rigid abutment height and uniform pressure

distribution due to the height of the soil behind the superstructure. Therefore,

considering the proposed roadway grade (+/- 0.5%), we recommend using a Rankine

active earth pressure coefficient equal to 0.31.

o Thermal expansion of the bridge superstructure will cause the backwalls to move

towards the backfill, which will result in lateral earth pressures that vary between at-

rest and full passive conditions. In accordance with BDG Section 5.4.3, the

superstructure backwalls (below the end diaphragm) should be designed for full passive

pressure. We recommend using the methodology developed by the Massachusetts
Department of Transportation (MassDOT) or the Federal Highway Administration
(FHWA), whichever is more stringent.

K =043 +5.7[1 - ¢'6/")]

-/
/

Passive Pressure Coefficient
O=_NWEOIO=

(i
0 002 004  0.06

Relative Wall Displacement

Plot of Passive Pressure Coefficient, K. vs. Relative Wall Displacement, 51/H (MassDOT).

T TTTT

Magnitude of Wall Rotation to Reach Failure

r - S
L - Soil type and Rotation, Y/H
E } % Passhe State 7 condition Active J= Passive
o _ Lo _ ] - Dense cohesionless 0.001 0.02
- KI —
e Compact Loose cohesionless 0.004 0.06
T N R | T N N N | Stiff cohesive 0.010 0.02
0.005 0.004 0.003 0.002 0.001 0 0.010 0.020 0.030 0.040 0.050
G Soft cohesive 0.020 0.04

Wall rotation, e

Plot of Passive Pressure Coefficient, K. vs. Relative Wall Displacement, y/H (FHWA).

o We recommend a load factor for passive earth pressure equal to 1.5 be used to

calculate factored passive lateral earth pressures consistent with MaineDOT standard

practice.
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Wingwalls:

o The Coulomb active earth pressure coefficients should be used for wall designs that are
“gravity-shaped” or short-heeled, cantilever-types where the top of the stem wall
interferes with the shear zone. In addition, Rankine active earth pressure coefficients
should be used for long-heeled cantilever-type walls. Coulomb and Rankine active earth
pressure coefficients are provided below for various backslope angles (e.g., horizontal,
2H:1V, 1.75H:1V).

Backslope Rankine Active | Coulomb Active
Angle Earth Pressure Earth Pressure
(deg.) Coefficient Coefficient

0 (horizontal) 0.31 0.27
26.6 (2H:1V) 0.46 0.46
29.7 (1.75H:1V) 0.56 0.54

— Additional lateral earth pressures due to live load surcharge are required in accordance with
BDG Section 3.6.8 for abutments (if approach slabs are not included) and wingwalls. When
an abutment approach slab is specified, reduction, not elimination of the surcharge load is
permitted in accordance with AASHTO LRFD Section 3.11.6.5. We recommend that the live
load surcharge be estimated as a uniform horizontal earth pressure due to an equivalent
height of soil that is related to the abutment and wingwall heights, as presented to BDG
Table 3-4.

Frost Protection

As stated above, the proposed bridge abutment breastwalls and wingwalls will be supported by spread
footings bearing on bedrock. Because of this, and in accordance with Bridge Design Guide Section 5.2.1,
no minimum embedment depth for frost protection is required.

Construction Considerations
TEMPORARY EARTH SUPPORT

Based on the proposed elevation of the bottom of both abutments, a temporary support of excavation
(SOE) system(s) may be needed to construct the substructures if conventional sloping/berms is not
feasible, if the water level in the stream is higher than the top of bedrock surface, and/or use of the
existing abutments is not sufficient in allowing excavation and subgrade preparation to occur in-the-dry.

Design of temporary works, including the temporary SOE system(s) are the responsibility of the
Contractor and should be completed by a Licensed Professional Engineer in the State of Maine hired by
the Contractor. We recommend that the temporary SOE system(s) be designed to support all
appropriate combinations of earth, water, and surcharge loads (from traffic, construction equipment,
material stockpiles and other sources) imposed on the system(s) during all phases of construction. The
Contractor is responsible for choosing an appropriate factor of safety for the temporary SOE system(s).
The Contractor’s design should also consider the means and methods, and construction sequencing
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proposed. We recommend that design calculations and shop drawings be prepared by the Contractor,
stamped by a Licensed Professional Engineer in the State of Maine, and submitted to the Resident for
review prior to construction in accordance with the requirements of the MaineDOT Standard
Specifications (Standard Specifications).

BEDROCK SUBGRADE PREPARATION

The nature, slope, and degree of fracturing of the bedrock bearing surface will not be evident until
foundation excavation for the abutment breastwalls and wingwalls is completed. We recommend that
the bedrock surface be cleared of all loose, fractured and/or weathered/decomposed bedrock and soil
(i.e., unsuitable material). If excavation of unsuitable material extends below the bearing level of the
footings, we recommend that a tremie seal or sub-footing be placed from the bottom of excavation up
to the proposed footing bearing level, after the surface has been inspected in the field by the Resident
and/or project Geotechnical Engineer, as discussed below and in accordance with the requirements of
the Standard Specifications.

e Foundation bearing areas should be level. 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. Smooth bedrock, if present, should be roughened or serrated prior to placing
concrete to enhance sliding resistance.

e Based on the proposed bearing level of the abutment breast and wingwall footings and the top of
bedrock surface encountered in the borings we do not anticipate the need for bedrock removal
using drilling and blasting techniques.

e Itis possible that seepage of water from fractures and joints exposed in the bedrock surface could
occur. We recommend that water inside of the temporary SOE system(s) be controlled by
pumping from sumps so that subgrade preparation and foundation construction is completed in-
the-dry. We recommend that dewatering effluent be managed in accordance with all local, state
and/or federal regulations.

IMPACT TO ADJACENT STRUCTURES

As stated above, town-owned dam and fishway structures are located immediately upstream of the
existing bridge. Because of the proximity of these structures to the existing and proposed bridges,
demolition and construction activities (e.g., excavation, dewatering, foundation subgrade preparation,
placement and compaction of earthfill) have the potential to cause negative impacts. Because of this,
we recommend that consideration be given to incorporating the following mitigation measures into the
design and construction to reduce the potential for negative impacts to the dam and fishway structures.

e The proposed replacement bridge should be designed such that it is independent of the existing

dam and fishway and does not rely on these structures for load resistance nor does the proposed
bridge impart additional load(s) onto the dam or fishway.

ALDRICH
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Excavation below the bottom and within the zone of influence (ZOl) of the dam and fishway
should be prohibited. We recommend that during construction, the Contractor be made
responsible for excavating down to and exposing the bottom of the structures and the information
(i.e., structure bottom elevations) be used to adjust proposed bottom of footing levels to avoid
excavating within the ZOI of the structures.

Blasting is prohibited.

Finished site grades in the immediate vicinity of the dam and fishway structures should match
current site grades to avoid additional loading on the structures.

Surface water runoff during and after construction should directed away from the dam and
fishway to avoid surficial erosion (loss of material) or ponding of water that could impart
additional load onto the structures.

Construction equipment, material stockpiles, or other items capable of inducing surcharge loads
onto the dam and fishway should not be located near the structures. Compaction of backfill
materials should be completed using manually operated self-propelled vibratory plate compactors
(i.e., not heavy, smooth-drum vibratory rollers).

Installing instrumentation on the dam and fishway structures prior to the start of construction and
monitoring the instrumentation periodically prior to, during, and after construction. We
recommend the following instrumentation be installed and monitored by MaineDOT:

— Seismographs — setup at multiple locations to measure vibrations and associated frequencies.
Seismographs should be setup prior to the start of construction and read periodically to obtain
baseline reading from which subsequent readings during construction will be compared. We
recommend peak particle velocity (PPV) not exceed 0.2 in./sec. between 1 and 10 Hz and
increasing linearly (on a logarithmic scale) from 0.2 in./sec. at 10 Hz to 0.9 in./sec. at 100 Hz.

— Deformation Monitoring Points (DMPs) — setup at multiple locations to measure horizontal
and vertical deformations. DMPs should be installed prior to the start of construction and
read periodically to obtain baseline reading from which subsequent readings during
construction will be compared. We recommend vertical and horizontal deformations not
exceed the threshold and limiting values of %-in. and %-in., respectively.

— The Contractor should be contractually required to comply with the recommended
threshold and limiting criteria at all time during construction.

SUBMITTAL REVIEWS

The Contract Documents (CDs; drawings, specifications, special provisions) should be written so that the
requirements of the CDs are consistent with the design intent of the geotechnical recommendations
outlined herein. We recommend that Haley & Aldrich be allowed to review the geotechnical-related
submittals to ensure that the Contractor’s analyses/submittals are in accordance with the intent of the
design as summarized herein. This will enable us to observe compliance with the design concepts,
assumptions, and specifications, and to facilitate design changes if subsurface conditions differ from
those anticipated prior to the start of construction.

ALDRICH
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CONSTRUCTION MONITORING

The geotechnical design and earthwork recommendations contained herein are based on the known
and predictable behavior of a properly engineered and constructed foundation. Monitoring of the
foundation construction activities is required to enable the geotechnical engineer to confirm that
procedures and techniques used by the Contractor during construction are appropriate and will not
impact the design of the bridge. Therefore, we recommend that an individual representing Haley &
Aldrich and MaineDOT, qualified by geotechnical training and experience, be present at the site to
provide monitoring and documentation of the construction activities listed below.

e Review of instrumentation data collected prior to, during, and after construction.
e Excavation down to and exposure of the bottom of dam and fishway structures.

e Inspection of bedrock subgrade at Abutment Nos. 1 and 2 prior to reinforcing steel and concrete
placement.

Limitations

This report is prepared for the exclusive use of MaineDOT relative to the Chase Mills Bridge replacement
project in East Machias, Maine. 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 entities other than MaineDOT for any purpose whatsoever is
expressly forbidden unless such other person or entity obtains written authorization from MaineDOT
and Haley & Aldrich indicating that the report is adequate for such other use. 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.

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.
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Closure

We appreciate the opportunity to provide geotechnical engineering services on this project. Please do
not hesitate to call if you have any questions or comments.

Sincerely yours,
HALEY & ALDRICH, INC.
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s i W OF 1077
g‘«—o- W \\\\« »‘EMﬁ /4// %
Eric Hunstein, E.. Y N
Geotechnical Engineer < # BRYANC. % <
- STEINERT L T
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Bryan C. Steinert, P.E. /’/,S/ONA\_E$\\\
Senior Associate Ty
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Appendix B— Laboratory Test Results
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TABLE |

Subsurface Exploration Location Data

Chase Mills Bridge No. 5465 over Gardner Lake Outlet
MaineDOT WIN 25529.00

Chases Mill Road, East Machias, Maine

Haley & Aldrich, Inc. File No.: 0205517-001

Ground Surface Offset Distance Horizontal Coordinates (ft)3
Test Boring No.! Elevation’ Station* and Direction®” Northing (V) Easting (X)
(ft) (ft)
BB-EMGLO-101 71.1 15+03 8.2 RT 336,856 2,430,216
BB-EMGLO-102 71.2 14+88 8.0 RT 336,844 2,430,227
BB-EMGLO-103 71.2 14+44 8.3RT 336,805 2,430,251
BB-EMGLO-104 71.4 14+27 8.5RT 336,790 2,430,258
BB-EMGLO-201 70.9 14+97 5.6 LT 336,843 2,430,210
BB-EMGLO-202 71.0 14+37 6.0LT 336,793 2,430,241

Notes:
! Boring locations are shown on Figure 2, Boring Location Plan and Interpretive Subsurface Profile.

% Ground surface elevations at boring locations were determined in the field by MaineDOT using GPS survey equipment, are measured

in feet and reference the North American Vertical Datum of 1988 (NAVD 88).

® Horizontal coordinates of borings were determined by MaineDOT using GPS survey equipment, are measured in feet and reference

the NAD83, Maine 2000 East Zone coordinate system.

* Station and offset information shown is considered approximate, is relative to the project baseline, and was determined by

Haley & Aldrich, Inc.

® LT = offset distance left of baseline (looking upstation); RT = offset distance right of baseline (looking upstation)

Aldrich, Inc.
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TABLE Il

Subsurface Exploration Subsurface Data

Chase Mills Bridge No. 5465 over Gardner Lake Outlet
MaineDOT WIN 25529.00

Chases Mill Road, East Machias, Maine

Haley & Aldrich, Inc. File No.: 0205517-001

. . 3
Ground T - Stratlgraphlc Data’ (ft) — Bottom of Elevation of
Test Bituminous Concrete/Fill Marine Deposit Glacial Till Bedrock .
X Surface Exploration Bottom of
Boring Elevation? Depth Elev. Depth Elev. Depth Elev. Depth Elev. Depth Exploration?
No.! e"?t'on to of Thick. to of Thick. to of Thick. to of ( th)) xP 0;: on
(fo Top Top Top Top Top Top Top Top (fo
BB-EMGLO-101 71.1 0.0 71.1 6.5 7.0 64.1 3.0 10.0 61.1 1.5 11.5 59.6 21.4 49.7
BB-EMGLO-102 71.2 0.0 71.2 9.6 NE NE NE 9.0 62.2 3.2 12.2 59.0 22.5 48.7
BB-EMGLO-103 71.2 0.0 71.2 6.5 7.0 64.2 6.0 13.0 58.2 1.1 14.1 57.1 24.5 46.7
BB-EMGLO-104 71.4 0.0 71.4 6.7 NE NE NE NE NE NE 7.0 64.4 17.6 53.8
BB-EMGLO-201 70.9 0.0 70.9 5.0 5.0 65.9 8.6 NE NE NE 13.6 57.3 22.0 48.9
BB-EMGLO-202 71.0 0.0 71.0 5.5 5.5 65.5 3.5 9.0 62.0 0.4 9.4 61.6 14.6 56.4
Notes:

! Boring locations are shown on Figure 2, Boring Location Plan and Interpretive Subsurface Profile.

% Ground surface elevations at boring locations were determined in the field by MaineDOT using GPS survey equipment, are measured in feet and reference the North American Vertical
Datum of 1988 (NAVD 88).
3 "NE" indicates stratum was not encountered in boring.

4 A0.3- to 1.0-ft thick layer of bituminous concrete was encountered at the ground surface in each boring.

Individual Date
Prepared By: EMH 8/4/2025
Checked By: DMH 8/15/2025
Reviewed By: BCS 10/13/2025

Haley Aldrich, Inc.
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TABLE 11l

Subsurface Exploration Bedrock Core Data

Chase Mills Bridge No. 5465 over Gardner Lake Outlet
MaineDOT WIN 25529.00

Chases Mill Road, East Machias, Maine

Haley & Aldrich, Inc. File No.: 0205517-001

Test Ground Bedrock Run Total Core Recovery3 Rock Quality Designationa'5 Physical Rock Parameters Peak Comp
) Surface . Depth Below Ground Surface (ft) Total Recovered Estimated 6' . . . L 7
Boring Elevation? Core Diameter No Length Length % Length % Rock Weathering Field Strength Lithologic, Rock Mass and Discontinuity Description
1 vati . . S b . o . ;
. Ti Bott Mid t . lit
No. (f) (in.) op ottom idpoin () (in) (in.) Quality strength (psi)
R1 11.5 16.5 14.0 5.0 60 100% 33 55% Fair Slight Very hard -
NQ Grey and white, medium to coarse-grained Gneissic GRANODIORITE. Primary joints
BB-EMGLO-101 71.1 2" dipping at moderate to high angles, are closely spaced, rough, and tight to open,
weakly foliated
R2 16.5 21.4 19.0 4.9 56 95% 32 54% Fair Slight Very hard -
R1 12.5 17.5 15.0 5.0 60 100% 37 62% Fair Slight Very hard 7’?00 , . . . o . o
(14.9'-15.3") |Grey and white, medium to coarse-grained Gneissic GRANODIORITE. Primary joints
BB-EMGLO-102 712 NQ dipping at high to low angles. Secondary joints dipping horizontal to high angle, are
’ (2") 14,117 very close to close, rough, and tight to open, weak to moderately foliated, highly
i .5'-18.7'"); |fractured f 15.9t0 16.3 ft
R2 175 225 200 5.0 58 97% 32 53% Fair Slight to Veryharg | (18:57187); (fractured from °
Moderate 16,562
(20.5'-20.8')
R1 145 195 17.0 5.0 58 97% 51 85% Good Fresh to Very hard 29,799
Slight (18.8'-19.2")
BB-EMGLO-103 712 NQ Grey and white, medium to coarse-grained GRANODIORITE. Primary joints dipping at
’ (2") high and low angles, are very close to wide, rough, and tight to open, weakly foliated
R2 195 245 220 5.0 55 92% 29 48% Poor Fresh to Very hard 32,933
Slight (21.2'-21.5")
Slight t 34,926
R1 7.6 126 10.1 5.0 58 97% 33 55% Fair shtto Very hard e
Moderate (9.7'-10.0") ) . o ) . -
NQ Grey, medium to coarse-grained Gneissic GRANODIORITE. Primary joints dipping at
BB-EMGLO-104 71.4 2" low and high angles. Secondary joints dipping vertically, are very close to close, rough,
30814 and tight to open
R2 12.6 17.6 15.1 5.0 60 100% 42 70% Fair Slight Very hard ' ,
(16.8'-17.2")
R1 14.0 18.0 16.0 4.0 48 100% 5 10% | VeryPoor F;T;hhto Very hard -
BB-EMGLO-201 0.9 NQ Grey and white, fine to coarse-grained GRANODIORITE. Primary joints dipping
’ (2") horizontal to low angle, are close, mostly rough, and are mostly open.
R2 180 22,0 20.0 4.0 48 100% 31 65% Poor F;T;hhto Very hard -~
BB-EMGLO-202 71.0 Nﬁl R1 10.0 146 123 46 54 98% 38 69% Fair Fre‘sh to Very hard B Grey and white, fine to coarse-grained GRANODIORITE. Primary joints dipping at low
(2") Slight to moderate angles, are close to moderately closed, are rough, and are mostly open.

Notes:

! Boring locations are shown on Figure 2, Boring Location Plan and Interpretive Subsurface Profile.

% Ground surface elevations at boring locations were determined in the field by MaineDOT using GPS survey equipment, are measured in feet and reference the North American Vertical Datum of 1988 (NAVD 88).

3 Total core recovery (TCR) is the length of core recovered divided by the length of the run.

* Rock Quality Designation (RQD) is the total length of intact, full-diameter core pieces recovered with a length greater than or equal to twice the core diameter (i.e., length of at least 4 in.) measured along the core axis. The percent RQD is the total length of RQD measured versus the run length. Note that vertical

discontinuities are not included in determination of RQD.

> Designation based on RQD in accordance with MaineDOT Geotechnical Section "Key to Soil and Rock Descriptions and Terms" Field Identification Information, dated May 2024.

® peak compressive strength was determined in accordance with ASTM D7012 - Method D. Refer to Appendix B for the laboratory test results.

7 Refer to the boring logs and rock core photographs in Appendix A for additional information.

Aldrich, Inc.
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UNIFIED SOIL CLASSIFICATION SYSTEM

MODIFIED BURMISTER SYSTEM

GROUP
MAJOR DIVISIONS 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.

Descriptive Term Portion of Total (%)

trace 0-10
little 11-20
some 21-35
adjective (e.g. Sandy, Clayey) 36 - 50

GRAVEL GM Silty gravels, gravel-sand-silt

(more than half of coarse
fraction is larger than No. 4
sieve size)

WITH mixtures.
FINES
(Appreciable GC Clayey gravels, gravel-sand-clay

TERMS DESCRIBING
DENSITY/CONSISTENCY

o}
2
S
o9 amount of mixtures.
T fines)
g2
®.2
E %]
w— O
SR CLEAN sSW Well-graded sands, Gravelly
s S SANDS SANDS sands, little or no fines
&c
£8 ~ .
o= 24 (little or no SP Poorly-graded sands, Gravelly
g © % fines) sand, little or no fines.
= 8 s
= £~
S5 N
C = &
cgo SANDS SM Silty sands, sand-silt mixtures
g o 2 WITH
oc FINES
5.8 )
e8 (Appreciable SC Clayey sands, sand-clay
vg amount of mixtures.
fines)
ML Inorganic silts and very fine

sands, rock flour, Silty or Clayey
fine sands, or Clayey silts with
SILTS AND CLAYS slight plasticity.
FINE- CL Inorganic clays of low to medium
GRAINED plasticity, Gravelly clays, Sandy
SOILS clays, Silty clays, lean clays.
(liquid limit less than 50)

oL Organic silts and organic Silty
clays of low plasticity.

Coarse-grained soils (more than half of material is larger than No. 200
sieve): Includes (1) clean gravels; (2) Silty or Clayey gravels; and (3) Silty,
Clayey or Gravelly sands. Density is rated according to standard
penetration resistance (N-value).

Density of Standard Penetration Resistance
Cohesionless Soils Neo-Value (blows per foot)
Very loose 0-4
Loose 5-10
Medium Dense 11-30
Dense 31-50
Very Dense > 50

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

or Silty clays; and (3) Clayey silts. Consistency is rated according to undrained shear
strength as indicated.

Approximate
Undrained
Consistency of  SPT Ngy-Value Shear Field
Cohesive soils  (blows per foot) Strength (psf) Guidelines
Very Soft WVOVI(-;,P\{V<02R, 0-250 Fist easily penetrates
Soft 2-4 250 - 500 Thumb easily penetrates
Medium Stiff 5-8 500 - 1000 Thumb penetrates with
moderate effort
Stiff 9-15 1000 - 2000 Indented by thumb with
great effort
Very Stiff 16 - 30 2000 - 4000 Indented by thumbnail
Hard >30 over 4000 Indented by thumbnail

with difficulty

MH Inorganic silts, micaceous or
diatomaceous fine Sandy or

SILTS AND CLAYS Silty soils, elastic silts.

CH Inorganic clays of high
plasticity, fat clays.

(more than half of material is
smaller than No. 200 sieve size)

(liquid limit greater than 50) OH Organic clays of medium to
high plasticity, organic silts.
HIGHLY ORGANIC Pt Peat and other highly organic
SOILS soils.

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

Rock Quality Designation (RQD):
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)

Rock Quality Based on RQD
Rock Quality RQD (%)

Very Poor <25
Poor 26 - 50
Fair 51-75
Good 76 - 90

Excellent 91-100

Desired Rock Observations (in this order, if applicable):
Color (Munsell color chart)
Texture (aphanitic, fine-grained, etc.)
Rock Type (granite, schist, sandstone, etc.)
Hardness (very hard, hard, mod. hard, etc.)
Weathering (fresh, very slight, slight, moderate, mod. severe, severe, etc.)
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 quality (very poor, poor, etc.)
ref: ASTM D6032 and FHWA NHI-16-072 GEC 5 - Geotechnical
Site Characterization, Table 4-12
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

May 2024




Maine Department of Transportation  |project: chesemilisbridge #5465 over Garcrner Lake | BOriNg No.: _BB-EMGLO-101
. . Outlet
Soil/Rock Exploration Log _— ; . ]
Location: Chases Mill Road, East Machias, Maine .

US CUSTOMARY UNITS WI N . 02552900
Driller: New England Boring Contractors Elevation (ft.) 711 Auger |D/OD: --
Operator: G. McDougal Datum: NAVD 88 Sampler: 24" Standard Split Spoon
Logged By: J. llunga Rig Type: Mobile B-53 Track Hammer Wt./Fall: SS-140#/30";HW-140#30"
Date Start/Finish: 09-06-2022 Drilling Method: Cased Wash Boring Core Barrel: NQ-2.0in.1D
Boring Location: Sta. 15+3.4, 8.2 ft Rt. Casing ID/OD: HW-4.0in. 1D Water Level™: 10.0ft
Hammer Efficiency Factor: 0.922 Hammer Type: Automatic® HydraulicO Rope & Cathead O

Definitions:

D = Split Spoon Sample
MD = Unsuccessful Split Spoon Sample Attempt

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

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample Attempt
V = Field Vane Shear Test,
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected

PP = Pocket Penetrometer

WOH = Weight of 140lb. Hammer

Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) T,, = Pocket Torvane Shear Strength (psf)
WC = Water Content, percent

LL = Liquid Limit

PL = Plastic Limit

Sy(lab) = Lab Vane Undrained Shear Strength (psf)

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

Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

WOR/C = Weight of Rods or Casing Ngg = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis

Sample Information

C = Consolidation Test

Sample No.

Pen./Rec. (in.)

Sample Depth

(ft)

Blows (/6 in.)

Shear

Strength
(psf)

or RQD (%)
N-uncorrected

Ngo

Laboratory
Testing
Results/

AASHTO

and
Unified Class.

Visual Description and Remarks

D
o
-
L
ey
Q
IS
O

Elevation

(ft)

O| Depth (ft.)

T |Casing
Blows

-BITUMINOUS CONCRETE-

~
=}
[

0.5

24/14

10-30

7-17-15-14

49

G#690514
A-1-b, SM

Brown-grey, dry, dense, fine to coarse SAND, some fine gravel,
little silt, trace coarse gravel, well-graded, (Fill).

2D

24/10

3.0-50

10-15-14-5

29

45

G#690514
A-1-b, SM

Brown, dry, dense, fine to coarse SAND, some fine gravel, little
silt, trace coarse gravel, well-graded, (Fill).

3D

24/17

50-7.0

3-4-3-3 7

11

G#690515
A-2-4, SM

Brown to dark brown, moist, medium dense, fine to coarse
SAND, somessilt, little fine gravel, trace coarse gravel,

moderately bonded, contains decomposed wood fragments, (Fill).

4D

24120

7.0-9.0

3-3-2-2 5

7.0
Dark brown, moist, loose, fine to medium SAND, some silt, trace 2#26_3055}\;5

coarse sand, _poorly—gradeq, decomp_osed wood fragments, trace OM#690524
shells, organic odor, (Marine Deposit). OM=6.7%

WC=40%

5D

15/8

10.0-11.3

11-23-37(3")

92

6L1f 10,04

Grey-brown, moist, very dense, Silty GRAVEL, some medium to

R1

60/60

11.5-165

RQD = 55%

coarse sand, trace fine sand, moderately bonded, (Glacial Till).
115

b
- 59.6

-

Top of Bedrock El. at 59.6
R1: Very hard, slightly weathered, grey and white, medium to

CORE

coarse-grained Gneissic GRANODIORITE. Joints are moderately
dipping to high angle, close, rough, planar, tight to open.

N DENNY S FORMATION

Rock Mass Quality = Fair
Recovery = 100%

R2

59/56

16.5-21.4

RQD = 54%

R1 Core Times (min:sec)
Ny 11.5-125ft(5:34)

12.5-135ft (5:15)
13.5-13.8 t (7:15)

13.8-14.6 ft (5:45)
N\ 14.6-15.6 ft (6:15)

15.6-16.5 ft (6:12)

R2: Very hard, slightly weathered, grey and white, medium to
coarse-grained GRANODIORITE. Joints dipping at moderate to

~
'\\§ high angles, close, rough, planar, tight to open, weakly foliated.

497 DENNY S FORMATION

Rock Mass Quality = Fair
Recovery = 95%

R2 Core Times (min:sec)
16.5-17.5ft (8:30)

17.5-18.1 ft (8:50)

25

18.1-18.5 ft (3:20)
18.5-19.5 ft (8:15)

19.5-20.5 ft (4:30)
20.5-21.4 ft (9:05)

21.4]
Bottom of Exploration at 21.4 feet below ground surface.

30

Remarks:

1. OM = Organic Matter

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 1
Boring No.: BB-EMGLO-101




Maine Department of Transportation  |project: chesemilisbridge #5465 over Garcrner Lake | BOriNg No.: _BB-EMGLO-102
. . Outlet
Soil/Rock Exploration Log _— ; . ]
Location: Chases Mill Road, East Machias, Maine .

US CUSTOMARY UNITS WI N . 02552900
Driller: New England Boring Contractors Elevation (ft.) 71.2 Auger |D/OD: --
Operator: G. McDougal Datum: NAVD 88 Sampler: 24" Standard Split Spoon
Logged By: J. llunga Rig Type: Mobile B-53 Track Hammer Wt./Fall: SS-140#/30";HW-140#/30"
Date Start/Finish: 09-07-2022 Drilling Method: Cased Wash Boring Core Barrel: NQ-2.0in.1D
Boring Location: Sta. 14+88.1, 8.0 ft Rt. Casing ID/OD: HW-4.0in. 1D Water Level™: 10.3ft
Hammer Efficiency Factor: 0.922 Hammer Type: Automatic® HydraulicO Rope & Cathead O

U = Thin Wall Tube Sample
MU =
V = Field Vane Shear Test,

RC = Roller Cone
Unsuccessful Thin Wall Tube Sample Attempt
PP = Pocket Penetrometer

Definitions: R = Rock Core Sample
D = Split Spoon Sample SSA = Solid Stem Auger
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger

WOH = Weight of 140lb. Hammer
WOR/C = Weight of Rods or Casing Ngg = SPT N-uncorrected Corrected for Hammer Efficiency

Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) T,, = Pocket Torvane Shear Strength (psf)

Sy(lab) = Lab Vane Undrained Shear Strength (psf)
ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw Field SPT N-value

WC = Water Content, percent
LL = Liquid Limit
PL = Plastic Limit

Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

G = Grain Size Analysis

1. psi = pounds per square inch

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
S =) *% = - % 2 Testing
g i g % e = 2;/ % o 5 ; Visual Description and Remarks ARXESS:I;%
sl 2| & E 252 _0O g ge |8 | 3§ and
g § 5 E- sLeGa 3| 8| &8|a-| ¢ Unified Class.
[a} (%] o n E nnnas z Z Om |WE| O
0 H 70.8 -BITUMINOUS CONCRETE- oa
1D 2411 | 1.0-30 16-6-6-10 12 18 Brown, dry, medium dense, medium SAND, some fine gravel, G#690517
little fine and coarse sand, trace coarse gravel, trace silt, poorly- | A-1-a SP-SM
graded, (Fill).
Brown, dry, medium dense, medium SAND, some fine gravel, G#690517
it 247 30-50 2767 13 20 little fine and coarse sand, trace coarse gravel, trace silt, poorly- | A-1-a, SP-SM
82 graded, (Fill).
[ S XX Brown, wet, medium dense, medium SAND, some fine gravel, G#690518
3D 2419 50-70 9-6-6-8 14 22 ;::.z.i: little fine and coarse sand, trace coarse gravel, trace silt, slightly | A-1-b, SP-SM
192999, ]
:::::::: bonded, poorly-graded, (Fill).
2030 " ) ’
[XXXX]  Brown, wet, medium dense, medium SAND, some fine gravel, G#690518
4D 247 | 70-90 re1is i KX little fine and coarse sand, trace coarse gravel, trace silt, A-1-b, SP-SM
K585 moderately bonded, poorly-graded, (Fill).
[SRKS
62'2h L 9.0
4 Cobbles
- 10 eL2pt - — — — — — — — — — — — 10.0{
5D 2412 10.0-12.0 7-4-2-1 6 9 27 Note: 2-in. gravel fragment.
17 Grey-brown, wet, loose, fine to coarse SAND, little fine to coarse
gravel, trace silt, well graded, (Glacia Till).
6D 22 | 120-122 16(2") 1a | 990 W 12.2
22 | coreo | 155396 | ropedo A Top of Bedrock El. at 59.0
T Rt Bt e CICRE % R1: Very hard, slightly weathered, grey and white, medium to
) coarse-grained Gneissic GRANODIORITE. Joints dipping at high
\\\ \ angles. Secondary horizontal joint, very close to close, rough,
L 15 \ y planar, undulating,tight to open, weakly foliated. Highly fractured| gp=7,000 psi
L& zones from 13.0 to 13.5 ft, and approximately 15.9 to 16.3 ft. (14.9-15.3)
\ ) DENNYSFORMATION
\S Rock Mass Quality = Fair
_ Recovery = 100%
R2 60/58 | 17.5-225 RQD =53% '\N R1 Core Times (min:sec)
\\ N 12.5-13.5ft (7:05) .
Y 1351451t (14:15) gp=14,117 ps
145155 ft (7:00) (185-187)
L 20 Y 155165t (9:20)
\ | 16.5-17.5ft (13:15) qp=16,562 psi
J R2: Very hard, slightly to moderately weathered, grey and white, | (20.5-20.8)
\ \ medium to coarse-grained Gneissic GRANODORITE. Joints
287 \\ horizontal to low angle. Secondary high anglejoints, very closetg
) close, rough, planar, tight to open, moderately foliated.
DENNY S FORMATION
Rock Mass Quality = Fair
Recovery = 97%
25 R2 Core Times (min:sec)
17.5-18.5 ft (9:15)
18.5-19.5 ft (7:10)
19.5-20.5 ft (1:30)
20.5-21.5ft (3:45)
21.5-22.5 ft (2:45)
22.51
Bottom of Exploration at 22.5 feet below ground surface.
30
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 1

Boring No.: BB-EMGLO-102




Maine Department of Transportation  |project: chesemilisbridge #5465 over Garcrer Lake | BOTriNg No.: _BB-EMGLO-103
. . Outlet
Soil/Rock Exploration Log _— ; . ]
Location: Chases Mill Road, East Machias, Maine .

US CUSTOMARY UNITS WI N . 02552900
Driller: New England Boring Contractors Elevation (ft.) 71.2 Auger |D/OD: --
Operator: G. McDougal Datum: NAVD 88 Sampler: 24" Standard Split Spoon
Logged By: J. llunga Rig Type: Mobile B-53 Track Hammer Wt./Fall: SS-140#/30";HW-140#/30"
Date Start/Finish: 09-08-2022 Drilling Method: Cased Wash Boring Core Barrel: NQ-2.0in.1D
Boring Location: Sta, 14+43.7, 8.3 ft Rt. Casing ID/OD: HW-4.0in. 1D Water Level™: 8.6 ft

Hammer Efficiency Factor: 0.922

Hammer Type: Automatic X HydraulicOl

Rope & Cathead

Definitions:
D = Split Spoon Sample

Sample Information

R = Rock Core Sample

SSA = Solid Stem Auger

MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger

U = Thin Wall Tube Sample RC = Roller Cone

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer

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

Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) T,, = Pocket Torvane Shear Strength (psf)
WC = Water Content, percent

LL = Liquid Limit

PL = Plastic Limit

Sy(lab) = Lab Vane Undrained Shear Strength (psf)
ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw Field SPT N-value

Sample Depth

(ft)

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

(psf)

or RQD (%)
N-uncorrected

Ngo

D
o
-
L
ey
Q
IS
O

Elevation

(ft)

Visual Description and Remarks

Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index
G = Grain Size Analysis
C = Consolidation Test

Laboratory
Testing
Results/

AASHTO

and
Unified Class.

O| Depth (ft.)

25

30

T |Casing
Blows

-~
=]
3

-BITUMINOUS CONCRETE-

1D 2419 10-30 13-13-11-14 24

37

graded, (Fill).

2D 24/4 50-7.0 2-2-2-3 4

66.2 9. 9.9.9.

0.

51
Brown, dry, dense, Sandy fine GRAVEL, trace silt, poorly- G#690519

A-1-a, GP-GM

————————————————— 5.01
6 Dark brown, dry, loose, fine to medium SAND, some fine gravel, G#690520

little coarse sand, little silt, poorly-graded, (Fill).

A-1-b, SM

3D 24/5 7.0-9.0 2-1-1-1 2

odor, (Marine Deposit).

MD 24/0 9.0-11.0 WOH/24"

No recovery

Dark brown, wet, very loose, fine to medium SAND, somessilt, ’
trace coarse sand and fine gravel, poorly-graded, slight organic

701 G#e90521
A-2-4, SM

5D 13/7 13.0-14.1 25-17-9(1") 26

40

21 Dark brown-grey, wet, dense, Silty fine to coarse GRAVEL, trace]

R1 60/58 | 145-19.5 RQD = 85%

o

57.1

\fi ne to coarse sand, trace wood, moderately bonded, (Glacia
Till).

13.0;

14.1

Q|2
T | O
m
f'//
/é,,/

Top of Bedrock El. at 57.1

Z

weakly foliated.

DENNY S FORMATION
Rock Mass Quality = Good

7

R2 60/55 | 19.5-245 RQD = 48%

Recovery = 97%

o

R1 Core Times (min:sec)
14.5-15.5 ft (3:15)

7%,

15.5-16.5 ft (2:30)
16.5-17.5 ft (3:20)

17.5-18.5 ft (2:15)
18.5-19.5 ft (2:00)

24

DENNY S FORMATION
Rock Mass Quality = Poor

Recovery = 92%
R2 Core Times (min:sec)

19.5-20.5 ft (2:30)
20.5-21.5 ft (3:00)

21.5-22.5 ft (4:00)

225-235 ft (4:20)

R1: Very hard, fresh to slightly weathered, grey and white,
medium to coarse-grained GRANODIORITE. Joints dipping at
high and low angles, wide spacing, rough, planar, tight to open,

R2: Similar to R1, except joint spacing very close to close.
Note: Quartz vein (2-in. thick) at approximately 22.6 ft, and
46.7 quartz vein from approximately 23.3 to 23.6 ft.

qp=29,799 psi
(18.8-19.2)

qp=32,933 psi
(21.2-21.5)

24.5]

Remarks:

1. psi = pounds per square inch

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-EMGLO-103




Maine Department of Transportation  |eroject: crasemilisaridge #5465 over Gararner Lake | BOTing No.: - BB-EMGLO-103
: . Outlet
Soil/Rock Exploration Log — . . .
Location: Chases Mill Road, East Machias, Maine .
US CUSTOMARY UNITS WI N . 02552900
Driller: New England Boring Contractors Elevation (ft.) 71.2 Auger ID/OD: -
Operator: G. McDougal Datum: NAVD 88 Sampler: 24" Standard Split Spoon
Logged By: J. llunga Rig Type: Mobile B-53 Track Hammer Wt./Fall: SS-140#/30";HW-140#/30"
Date Start/Finish: 09-08-2022 Drilling Method: Cased Wash Boring Core Barrel: NQ-2.0in.1D
Boring Location: Sta, 14+43.7, 8.3 ft Rt. Casing ID/OD: HW-4.0in.ID Water Level*: 8.6ft
Hammer Efficiency Factor: 0.922 Hammer Type: Automatic® HydraulicO Rope & Cathead O
Definitions: R = Rock Core Sample Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) T, = 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 ap = 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
) = = - B o Testing
= 2 : a 'E S g c 3 Visual Description and Remarks Results/
2| 2 ¢ 0 S £ o | & 2 P AASHTO
< a x =% 0 =2 o o co | ® = d
2| € 2 £ £35cw s | o|az]|3 g an
@ < @ e e25nt 3 | g2z & Unified Class.
[a} %] o n E nnns zZ Z Om |WE| O
30 Bottom of Exploration at 24.5 feet below ground surface.
- 35
40
- 45
- 50
F 55
60
Remarks:

1. psi = pounds per square inch

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-EMGLO-103




Maine Department of Transportation  |project: crasewmilissridge #5465 over Gacner Lake | BOTing No.: _BB-EMGLO-104
. . Outlet
Soil/Rock Exploration Log _— ; . ]
Location: Chases Mill Road, East Machias, Maine .

US CUSTOMARY UNITS WI N . 02552900
Driller: New England Boring Contractors Elevation (ft.) 714 Auger |D/OD: --
Operator: G. McDougal Datum: NAVD 88 Sampler: 24" Standard Split Spoon
Logged By: J. llunga Rig Type: Mobile B-53 Track Hammer Wt./Fall: SS-140#/30";HW-140#/30"
Date Start/Finish: 09-12-2022 Drilling Method: Cased Wash Boring Core Barrel: NQ-2.0in.1D
Boring Location: Sta. 14+27.4, 85 ft Rt. Casing ID/OD: HW-4.0in. 1D Water Level™: 2.3ft
Hammer Efficiency Factor: 0.922 Hammer Type: Automatic® HydraulicO Rope & Cathead O

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,

RC = Roller Cone

PP = Pocket Penetrometer

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

WOH = Weight of 140lb. Hammer
WOR/C = Weight of Rods or Casing Ngg = SPT N-uncorrected Corrected for Hammer Efficiency

Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) T,, = Pocket Torvane Shear Strength (psf)

Sy(lab) = Lab Vane Undrained Shear Strength (psf)
ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw Field SPT N-value

WC = Water Content, percent
LL = Liquid Limit
PL = Plastic Limit

Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

G = Grain Size Analysis

1. psi = pounds per square inch

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
. £ 2 = B > Testing
o) = @ £ < © S ) - Results/
—~ z [a) S |
e = g o e s 3 % - _5 e Visual Description and Remarks AASHTO
sl 2| & E 252 _0O g ge |8 | 3§ and
s & 5 E- 322F¢C 5| 8| g8|ag| ¢ Unified Class.
[a] (%) a nE nnns z Z Om |WE| O
0 H 711 -BITUMINOUS CONCRETE-
0.3
_ ] Brown, dry, dense, Gravelly fine to coarse SAND, trace silt, well | G#690522
1D 24/17 1.0-30 13-13-10-5 23 35 graded. (Fill). A-1-a, SW-SM
BBARRISY— — — — — — — — — — — — — — — — — —
2D 24/8 30-50 3-2-33 5 8 Brown, moist, loose, fine to medium SAND, somesilt, little 2#6230552’3
coarse sand, trace fine gravel, moderately bonded, poorly-graded, ’
(Fill).
- 5 . N . N
" Dark brown, moist, medium dense, fine to medium SAND, some | G#690523
it 18/9 50-65 1-1-14(8") 15 z silt, little coarse sand, trace fine gravel, moderately bonded, A-2-4, SM
48 poorly-graded, organic silt pocket, (Fill).
64.4 NN 7.0
R1 60/58 76-126 RQD =55% NQ S| Top of Bedrock El. at 64.4
€ORE '\N R1: Very hard, slightly to moderately weathered, grey, medium to
y coarse-grained Gneissic GRANODIORITE. Joints dipping at low
\ \ and high angles. Secondary vertical angle, very closeto close,
L 10 ] rough, planar, tight to open. p=34,926 psi
\ X\ DENNYSFORMATION (9.7-10.0)
3 Rock Quality = Fair
\ Recovery = 97%
\\: R1 Core Times (min:sec)
R2 60/60 | 12.6-17.6 RQD = 70% \ 7.6-8.6 ft (4:10)
8.6-9.6 ft (3:15)
\\\ \ 9.6-10.6 ft (1:30)
] 10.6-11.6 t (3:00)
- 15 [\ 11.6-12.6 ft (2:30)
y R2: Similar to R1, except dightly weathered.
\\\ \ DENNY S FORMATION
Ny Rock Quality = Fair
N\ Recovery = 100% qp=30,814 psi
53.8SNNY R2 Core Times (min:sec) (16.8-17.2)
12.6-13.6 ft (6:00)
13.6-14.6 ft (2:30)
14.6-15.6 ft (5:15)
L 20 15.6-16.6 ft (1:30)
16.6-17.6 ft (3:00)
17.61
Bottom of Exploration at 17.6 feet below ground surface.
F 25
30
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.
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Maine Department of Transportation  |project: chesemilisbridge #5465 over Garcrner Lake | BOriNg No.: _BB-EMGLO-201
. . Outlet
Soil/Rock Exploration Log _— ; . ]
Location: Chases Mill Road, East Machias, Maine .

US CUSTOMARY UNITS WI N . 02552900
Driller: New England Boring Contractors Elevation (ft.) 70.9 Auger |D/OD: --
Operator: G. McDougal Datum: NAVD 88 Sampler: 24" Standard Split Spoon
Logged By: E. Hunstein Rig Type: Mobile B-53 Track Hammer Wt./Fall: SS-140#/30";HW-140#/30"
Date Start/Finish: 6/2/2025-6/2/2025 Drilling Method: Cased Wash Boring Core Barrel: NQ-2.0in.1D
Boring Location: Sta. 14+97.0, 5.6 ft Lt. Casing ID/OD: HW-4.0in. 1D Water Level™: 9.3ft
Hammer Efficiency Factor: 0.812 Hammer Type: Automatic® HydraulicO Rope & Cathead O

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,

RC = Roller Cone

PP = Pocket Penetrometer

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

WOH = Weight of 140lb. Hammer
WOR/C = Weight of Rods or Casing Ngg = SPT N-uncorrected Corrected for Hammer Efficiency

Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) T,, = Pocket Torvane Shear Strength (psf)

Sy(lab) = Lab Vane Undrained Shear Strength (psf)
ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw Field SPT N-value

Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

WC = Water Content, percent
LL = Liquid Limit
PL = Plastic Limit

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
. £ 2 = B > Testing
o) = @ £ < © S ) - Results/
- =4 [a} S i
e = g o e s 3 % - _5 e Visual Description and Remarks AASHTO
sl 2| & E 252 _0O g ge |8 | 3§ and
g § 5 E- 322F¢C 5| 8| g8|ag| ¢ Unified Class.
[a} (%] o n E nnnas z Z Om |WE| O
0 PUSH BITUMINOUS CONCRETE ool
1D 24/5 1.0-3.0 18/23/19/20 12 57 Grey-brown, dry, very dense, fine to coarse SAND, some fine to
coarse gravel, little silt, (Fill).
Brown, dry to moist, medium dense, fine SAND, little silt, little
it 2412 30-50 1ve/s7 n 15 fine gravel, little medium to coarse sand, (Fill).
- 5 5.0
3D 24/6 50-7.0 7/10/6/4 16 22 Grey-brown and black, wet, medium dense, fine to coarse SAND,
trace silt, trace fine gravel, bottom 1 in. contains more silt, gravel
in shoe, (Marine Deposit).
4> | 2458 | 70-90 6171718 14 | 19 Similar to 3D, (Marine Deposit).
Grey-brown and black, wet, loose, fine to medium SAND,
10 5D 24/2 9.0-11.0 8/3/2/2 5 7 (Marine Deposit).
Grey-brown and black, wet, loose, fine SAND, trace medium
6D 246 110-130 v3jai2 5 ’ sand, trace silt, wood in shoe of spoon, (Marine Deposit).
N Grey-brown and black, wet, very dense, fine SAND, trace silt,
© 22 130-132 50(2") 573 wood in shoe of spoon, (Marine Deposit).
- 13.6
L 15 R1 48/48 | 140-180 RQD = 10% "Ng'_ Top of Bedrock at Elev 57.3
= R1: Grey and white, fine to coarse grained GRANODIORITE,
very hard, fresh to slightly weathered. Joints dipping horizontal to|
low angle, close, mostly rough, fresh to discolored, mostly open,
minor soil infilling, infrequent quartz intrusions.
DENNY S FORMATION
Rock Quality = Very Poor
R2 48/48 18.0-22.0 RQD = 65% Recovery = 100%
R1 Core Times (min:sec)
L o0 14.0-15.0 ft (3:08)
15.0-16.0 ft (3:08)
16.0-17.0 ft (2:56)
17.0-18.0 ft (3:41)
489 R2: Grey, white, purple, fine to coarse grained
GRANODIORITE, very hard, fresh to slightly weathered. Joints
dipping horizontal to low angle, close, mostly rough, mostly
fresh, mostly open, no infilling, frequent quartz intrusions.
DENNY S FORMATION
L o5 Rock Quality = Poor
Recovery = 100%
R2 Core Times (min:sec)
18.0-19.0 ft (2:59)
19.0-20.0 ft (2:52)
20.0-21.0 ft (3:16)
21.0-22.0 ft (3:24)
22.01
Bottom of Exploration at 22.0 feet below ground surface.
30
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.
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Boring No.: BB-EMGLO-201




V = Field Vane Shear Test, PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngg = SPT N-uncorrected Corrected for Hammer Efficiency

MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected

Maine Department of Transportation  |project: chesemilisbridge #5465 over Garcrner Lake | BOTriNg No.: _BB-EMGL O-202
. . Outlet
Soil/Rock Exploration Log _— ; . ]
Location: Chases Mill Road, East Machias, Maine .

US CUSTOMARY UNITS WI N . 02552900
Driller: New England Boring Contractors Elevation (ft.) 71.0 Auger |D/OD: --
Operator: G. McDougal Datum: NAVD 88 Sampler: 24" Standard Split Spoon
Logged By: E. Hunstein Rig Type: Mobile B-53 Track Hammer Wt./Fall: SS-140#/30";HW-140#/30"
Date Start/Finish: 6/2/2025-6/2/2025 Drilling Method: Cased Wash Boring Core Barrel: NQ-2.0in.1D
Boring Location: Sta. 14+37.1, 6.0 ft Lt. Casing ID/OD: HW-4.0in. 1D Water Level™:
Hammer Efficiency Factor: 0.812 Hammer Type: Automatic® HydraulicO Rope & Cathead O
Definitions: R = Rock Core Sample Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) T,, = 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 ap = 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

G = Grain Size Analysis
C = Consolidation Test

Sample Information
— Laboratory
. £ 2 = B > Testing
o) = @ £ < © S ) - Results/
- =4 [a} S i
e = g o e s 3 % - _5 e Visual Description and Remarks AASHTO
sl 2| & E 252 _0O g ge |8 | 3§ and
g § 5 E- 322F¢C 5| 8| %83 g Unified Class.
[a] (%) a n E nnnas z Z Om | W (O]
0 PUISH BITUMINOUS CONCRETE
70.0 XXX 1.01
1D 24/8 1.0-3.0 29/16/9/8 25 34 Brown-grey, dry, dense, fine to coarse SAND, little fine to coarse
gravel, trace silt, asphalt pieces throughout sample, well graded,
(Fill).
D 2406 30-50 6/8/7/7 15 20 Brown, dry, m§d| um densg, fine to medium SAND, some fine to
coarse gravel, little silt, (Fill).
- 5 O
3D 24/1 55-75 2/1/WOH/WOH 65.5 [ 55
Brown, wet, very loose, fine to coarse SAND, little fine gravel,
little silt, well graded, (Marine Deposit).
4D 18/6 75-9.0 V/WOH/WOH Grey-brown, wet, very loose, fine SAND, some silt, little fine to
coarse gravel, trace medium to coarse sand, trace wood, (Marine
Q 62.0 Deposit). 90
L 10 °b 44 90-93 50(4) ¢ 616 N Brown, wet, very dense, coarse GRAVEL, some fine to coarse ’
R1 55/54 | 10.0- 14.6 RQD = 69% NQ N sand, trace fine gravel, trace silt, (Glacial Till).
canE 9.4
\\\ J Top of Bedrock at Elev 61.6
\ N Note: Advanced roller coneto 10.0 ft
Y R1: Grey and white, fine to coarse grained GRANODIORITE,
\\ very hard, fresh to slightly weathered. Joints dipping at low to
\_ moderate angles, close to moderate, rough, fresh to discolored,
\\\ mostly open, noinfilling.
= 56.4 DENNY S FORMATION
Rock Quality = Fair
Recovery = 98%
R1 Core Times (min:sec)
10.0-11.0 ft (2:33)
11.0-12.0 ft (2:25)
12.0-13.0 ft (2:07)
13.0-14.0 ft (2:15)
14.0-14.6 ft (2:37)
14.64
[ 20 Bottom of Exploration at 14.6 feet below ground surface.
- 25
30
Remarks:

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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ROCK CORE PHOTOGRAPHS
CHASE MILLS BRIDGE NO. 5465 OVER GARDNER LAKE OUTLET
MAINEDOT WIN 25529.00
CHASES MILL ROAD, EAST MACHIAS, MAINE

Top Row: BB-EMGLO-101: Run No. R1 11.5’ (left) to 16.5’ (right)
Top Middle Row: BB-EMGLO-101: Run No. R2 16.5’ (left) to 21.4’ (right)
Bottom Middle Row: BB-EMGLO-102: Run No. R1 12.5’ (left) to 17.5’ (right)
Bottom Row: BB-EMGLO-102: Run No. R2 17.5’ (left) to 22.5’ (right)

Haley & Aldrich Inc.

\\haleyaldrich.com\share\CF\Projects\0205517\Deliverables\2025-0804 - Final Geotechnical Design Report\Appendix A - Test Boring Logs and Rock Core Photographs\2025-0804-HAI-East Machias-Rock Core Photos-F.docx



ROCK CORE PHOTOGRAPHS
CHASE MILLS BRIDGE NO. 5465 OVER GARDNER LAKE OUTLET
MAINEDOT WIN 25529.00
CHASES MILL ROAD, EAST MACHIAS, MAINE

BHC N

T - T W 0

Top Row: BB-EMGLO-103: Run No. R1 14.5 (left) to 19.5 (right)
Top Middle Row: BB-EMGLO-103: Run No. R2 19.5’ (left) to 24.5 (right)
Bottom Middle Row: BB-EMGLO-104: Run No. R1 7.6 (left) to 12.6 (right)
Bottom Row: BB-EMGLO-104: Run No. R2 12.6’ (left) to 17.6’ (right)

Haley & Aldrich Inc.

\\haleyaldrich.com\share\CF\Projects\0205517\Deliverables\2025-0804 - Final Geotechnical Design Report\Appendix A - Test Boring Logs and Rock Core Photographs\2025-0804-HAI-East Machias-Rock Core Photos-F.docx



ROCK CORE PHOTOGRAPHS
CHASE MILLS BRIDGE NO. 5465 OVER GARDNER LAKE OUTLET
MAINEDOT WIN 25529.00
CHASES MILL ROAD, EAST MACHIAS, MAINE

Top Row: BB-EMGLO-202: Run No. R1 10.0’ (left) to 14.6 (right)
Top Middle Row: BB-EMGLO-201: Run No. R1 14.0’ (left) to 18.0" (right)
Bottom Middle Row: BB-EMGLO-201: Run No. R1 18.0’ (left) to 22.0’ (right)
Bottom Row: Empty

Haley & Aldrich Inc.

\\haleyaldrich.com\share\CF\Projects\0205517\Deliverables\2025-0804 - Final Geotechnical Design Report\Appendix A - Test Boring Logs and Rock Core Photographs\2025-0804-HAI-East Machias-Rock Core Photos-F.docx



APPENDIX B
Laboratory Test Results



Client: Haley & Aldrich, Inc.
A Project:  Chase Mills Bridge 5465
GeoTeSting Location: East Machias, ME Project No: GTX-316246
Boring ID: BB-EMGLO-101 Sample Type: jar Tested By: cam
EXPRESS Sample ID: 4D Test Date: 10/24/22 Checked By: bfs
Depth : 7.0'-9.0' Test Id: 690524
Test Comment: ---
Visual Description: Moist, very dark brown silty sand with gravel and organics
Sample Comment: ---

Moisture, Ash,

and Organic Matter - ASTM D2974

Boring ID Sample ID Depth Description Moisture Ash Organic
Content,% Content, % Matter,%
BB-EMGLO-101 4D 7.0'-9.0' Moist, very dark brown silty 40 93.3 6.7

sand with gravel and organics

Notes: Moisture content determined by Method A and reported as a percentage of oven-dried mass;
dried to a constant mass at temperature of 105° C
Ash content and organic matter determined by Method C; dried to constant mass at temperature 440° C

printed 10/25/2022 10:24:39 AM




Client: Haley & Aldrich, Inc.
- — Project: Chase Mills Bridge 5465
GeoTestin Location: East Machias, ME Project No: GTX-316246
g Boring ID: BB-EMGLO-101 Sample Type: jar Tested By: ckg
EXPRESS Sample ID: 1D+2D Test Date: 10/24/22 Checked By: bfs
Depth : 1.0-5.0' Test Id: 690514
Test Comment: ---
Visual Description: Moist, brown silty sand with gravel
Sample Comment: ---
Particle Size Analysis - ASTM D6913
C
= C;" o oo
n TN
ER e ¢ 9 R § 8 S3IR
—-HO OO s s s ¥ O HHH
100 1 1 1 1 1 1 1 1 1 1 1
L 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
901 NS : R TR R
| 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
80+ Lty I R TR R ay
1 1 1 1 1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
70T 1t Fo 1 1 I 1 1 1 (B
1 1 1 1 | 1 1 1 1 1 1 1
T 1 1 [} 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
g 607 A : A TR E R
g L 1 1 1 1 1 1 1 1 1 1 1 1
Eb 1 1 1 1 1 1 1 1 1 1 1
§ 507 o N
8 I 1 1 1 1 1 1 1 1 1 1 1 1
& [ 1 1 1 1 1 1 1 1 1
407 AR SRR | AR R
L 1 1 1 1 1 1 1 1 1 1 1 1
1 1 [} 1 1 1 1 1 1 1 1
307 R R R \ I e
1 1 1 1 1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
20+ [ [ 1 1 | 1 1 (B
1 1 1 1 1 1 1 1 1 1
I 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
1077 ] I I 1 1 1 I 1 1 ] 1 I
1 1 [} 1 1 1 1 1 1 1 1
L 1 1 1 1 1 1 1 1 1 1 1 1
1 1 [} 1 1 1 1 1 1 1 1
OHHH bt L Y N | Y IR I B | Y : ettt
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 34.8 51.8 13.4
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5=11.3884 mm D30=0.4148 mm
o 200 o Dso =3.3428 mm D15=0.0930 mm
0.75in 19.00 94
0.5in 12.50 88 Dso=1.7035 mm Dio=N/A
0.375in 9.50 79 Cu =N/A CC =N/A
#4 4.75 65
#10 5700 =5 Classification
#20 0.85 40 M N/A
#40 0.42 30
:16000 Zj: j: AASHTO Stone Fragments, Gravel and Sand
: (A-1-b (0))
#140 0.11 16
#200 0.075 1 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

printed 10/25/2022 10:51:31 AM

Sand/Gravel Hardness : HARD




Client: Haley & Aldrich, Inc.

- — Project: Chase Mills Bridge 5465

B Location: East Machias, ME Project No: GTX-316246
Geolesting

Boring ID: BB-EMGLO-101 Sample Type: jar Tested By: ckg
EXPRESS Sample ID: 3D Test Date: 10/24/22 Checked By: bfs
Depth : 5.0'-7.0' Test Id: 690515
Test Comment: ---
Visual Description: Moist, reddish brown silty sand with gravel
Sample Comment: ---
Particle Size Analysis - ASTM D6913
C
£ C;" o oo
n TN
ERNwm ¢ S R € 3 23IR
—-HO OO s s s # H# H HH
100 1 1 1 1 1 1 1 1 1 1 1
L 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
901 PR | R TR R
| 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
80T L NG I R TR R ay
1 1 1 1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
70T [ [} 1 ] I 1 1 1 1 I
1 1 1 1 1 1 1 1 1 1 1 1
T 1 1 [} 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
g 607 Lo I A TR E R
g L 1 1 1 1 1 1 1 1 1 1 1
Eb 1 1 1 1 1 1 1 1 1 1 1
§ 507 SNy
8 I 1 1 1 1 1 1 1 1 1 1 1
& [ [ 1 1 1 1 1 1 I 1
407 AR SRR | T A U
L 1 1 1 1 1 1 1 1 1 1 1
1 1 [} 1 1 1 1 1 1
307 R R R \ Coor X
1 1 1 1 1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
20+ [ [ 1 1 | 1 1 (IR T
1 1 1 1 1 1 1 1 1 1 1 1
I 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
10# ] I I 1 1 1 I 1 1 ] 1 I
1 1 [} 1 1 1 1 1 1 1 1
L 1 1 1 1 1 1 1 1 1 1 1 1
1 1 [} 1 1 1 1 1 1 1 1
OHHH : : L Lo | Y IR I B | Y : ettt :
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 24.3 46.1 29.6
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5=10.3614 mm D30=0.0785 mm
1in 25.00 100
0.751n 19.00 91 Deo =1.2886 mm Dis=N/A
0.5in 12.50 87 Dso=0.5510 mm Dio=N/A
0.375in 9.50 84 Cu =N/A CC =N/A
#4 4.75 76
#10 2.00 65 Classification
#20 0.85 55 M N/A
#40 0.42 47
#eo 025 “ AASHTO  Silty Gravel and Sand (A-2-4 (0))
#100 0.15 36
#140 0.11 32
#200 0.075 % Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR
Sand/Gravel Hardness : HARD

printed 10/25/2022 10:51:34 AM



Client: Haley & Aldrich, Inc.

- — Project: Chase Mills Bridge 5465

B Location: East Machias, ME Project No: GTX-316246
Geolesting

Boring ID: BB-EMGLO-101 Sample Type: jar Tested By: ckg
EXPRESS Sample ID: 4D Test Date: 10/24/22 Checked By: bfs

Depth : 7.0'-9.0' Test Id: 690516

Test Comment: ---

Visual Description: Moist, very dark brown silty sand with gravel and organics

Sample Comment: ---

Particle Size Analysis - ASTM D6913
[=
= C;" o oo
Rk ¢ 2 8 ¢ 8 83%
Q oo s #* #* # H# H HH
100 1 1 1 1 1 1 1 1 1 1
L 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
901 R VR | R TR R
| 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
8077 I 1 1 1 1 1 1 I
1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1
70T I I 1 1 1 (B
1 1 1 1 1 1 1
T 1 1 1 1 1 1 1
1 1 1 1 1 1
5 60 | SRR o
£ L | 1 1 [ T
E 1 1 1 1 1
S 507 | SR
e | 1 1 1 1
& 1 1 1 1
40+ | N
L 1 1 1
1 1
1 1
30t I
— I
1
20T :
™ 1
1
10T !
1
L 1
1
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 20.6 50.2 29.2
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5=9.7267 mm D30=0.0798 mm
0.75in 19.00 100
0.5in 12.50 86 Deo =0.7205 mm Dis=N/A
0.375in 9.50 85 Ds0=0.3475 mm Dio=N/A
#4 4.75 79 Cu =N/A CC =N/A
#10 2.00 72
#20 0.85 62 Classification
#40 0.42 53 M N/A
#60 0.25 45
100 018 * AASHTO  Silty Gravel and Sand (A-2-4 (0))
#140 0.11 34
#200 0.075 29
Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

printed 10/25/2022 10:51:37 AM



Client:

Haley & Aldrich, Inc.

- — Project: Chase Mills Bridge 5465
GeoTestin Location: East Machias, ME Project No: GTX-316246
g Boring ID: BB-EMGLO-102 Sample Type: jar Tested By: ckg
EXPRESS Sample ID: 1D+2D Test Date: 10/24/22 Checked By: bfs
Depth : 1.0'-5.0' Test Id: 690517
Test Comment: ---
Visual Description: Moist, brown sand with silt and gravel
Sample Comment: ---
Particle Size Analysis - ASTM D6913
C
= C;" o oo
mn TN
ER e ¢ 9 R § 8 S3IR
—-HO OO s H* H* # H# H HH
100 1 1 1 1 1 1 1 1 1 1 1
L 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
90T I N | R R
| 1 1 1 1 1 1 1 1 1 1 1
1 1 ) 1 1 1 1 1 1 1 1 1
80T AR I I R TR R ay
1 1 1 1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
70T [ I 1 ] I 1 1 1 1 I
1 1 1 1 1 1 1 1 1 1 1
= 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
5 607 S R S A
g L 1 1 1 1 1 1 1 1 1 1
Eb 1 1 1 1 1 1 1 1 1 1
§ 507 o o
e I 1 1 1 1 1 1 1 1 1
& [ 1 1 1 1 1 I 1
40 o RS RRF LA
L 1 1 1 | 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
30T [ I 1 1 i 1 I
1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1
1 1 1 1 1 1 1
20+ [ [ 1 (IR T
1 1 1 1 1 1
I 1 1 1 1 1 1
1 1 1 1 1
1077 ] I I |
1 1 1
L 1 1 1
1 1 1
0+ -+ Ll Ll | L b . fr—t———— .
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 35.1 56.6 8.3
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5=12.0480 mm D30=0.6426 mm
tn 290 100 Dso =3.6006 mm D15=0.2066 mm
0.75in 19.00 93
0.5in 12.50 86 D50 =2.0341 mm D10=0.1081 mm
9375 in 930 7 Cu =33.308 Cc =1.061
#4 4.75 65
#10 2.00 50 Classification
#20 0.85 34 M N/A
#40 0.42 23
#eo 025 Y AASHTO Stone Fragments, Gravel and Sand
#100 0.15 12
(A-1-a (1))
#140 0.11 10
#200 0-075 83 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

printed 10/25/2022 10:51:38 AM

Sand/Gravel Hardness : HARD




Client: Haley & Aldrich, Inc.

- — Project: Chase Mills Bridge 5465

B Location: East Machias, ME Project No: GTX-316246
Geolesting

Boring ID: BB-EMGLO-102 Sample Type: jar Tested By: ckg
EXPRESS Sample ID: 3D+4D Test Date: 10/24/22 Checked By: bfs
Depth : 5.0'-9.0' Test Id: 690518
Test Comment: ---
Visual Description: Moist, dark brown sand with silt and gravel
Sample Comment: ---
Particle Size Analysis - ASTM D6913
C
c £
k= n £R o oo
n EN 1nm o« = S § 3 238
= —HO OO s s s ¥ H# H HH
100 1 1 1 1 1 1 1 1 1 1 1 1
L 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
90T : L | R TR R
| 1 1 1 [} 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
80T RN Y R VR I R TR R ay
1 1 1 1 1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
70T 1 [ [} 1 ] I 1 1 1 1 I
1 1 1 1 1 1 1 1 1 1 1 1
T 1 1 1 [} 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
g 607 ol | N
g L 1 1 1 1 1 1 1 1 1 1 1 1 1
Eb 1 1 1 1 1 1 1 1 1 1 1 1 1
5 50 b R
8 I 1 1 1 1 1 1 1 1 1 1 1 1 1
& 1 1 1 1 1 1 1 1 1 1 1 1 1
407 oo | AR R A
L 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 [} 1 1 1 1 1 1 1
30T RS EERES EUREREH | FONCE e
1 1 1 1 1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1 1 1 1 1
20+ R | R N
1 1 1 1 1 1 1 1 1 1 1 1
I 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
1077 1 ] I I 1 1 1 I 1 1 ]
1 1 1 [} 1 1 1 1 1 1 1
L 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 [} 1 1 1 1 1 1 1 1
OHHH : : L1 Lo | Y IR I B | Y : ettt :
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 325 58.0 95
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5 =14.9443 mm D30=0.5816 mm
- i o Dso =3.2480 mm D15=0.1666 mm
1in 25.00 90
0.75in 19.00 90 Dsp=1.9402 mm D10=0.0823 mm
95in 12:50 o Cu =39.465 Cc =1.265
0.375in 9.50 78
#4 4.75 67 Classification
#10 2.00 51 M N/A
#20 0.85 35
i:g Z:z j: AASHTO Stone Fragments, Gravel and Sand
: (A-1-b (1))
#100 0.15 14
#140 o1t 1 Sample/Test Description
#200 0.075 95 Sand/Gravel Particle Shape : ANGULAR
Sand/Gravel Hardness : HARD

printed 10/25/2022 10:51:39 AM



Client: Haley & Aldrich, Inc.

- — Project: Chase Mills Bridge 5465

B Location: East Machias, ME Project No: GTX-316246
Geolesting

Boring ID: BB-EMGLO-103 Sample Type: jar Tested By: ckg
EXPRESS Sample ID: 1D Test Date: 10/24/22 Checked By: bfs
Depth : 1.0'-3.0' Test Id: 690519
Test Comment: ---
Visual Description: Moist, brown gravel with silt and sand
Sample Comment: ---
Particle Size Analysis - ASTM D6913
C
£ C;" o oo
mn TN
ENwmm ¢ S R ¢ 8 23IR
—-HO OO H* H* H* # H# H HH
100 V 1 1 1 1 1 1 1 1 1 1 1
L 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
90T R R | R R
| 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
80T e T I I R R Y
1 1 1 1 1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
70T [ P 1 ] I 1 1 1 1 I
1 1 U 1 1 1 1 1 1 1 1 1
= 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
g 607 R VR | N
g L 1 1 1 1 1 1 1 1 1 1 1
Eb 1 1 1 1 1 1 1 1 1 1 1
§ 507 NG
e I 1 1 1 1 1 1 1 1 1 1
& [ 1 1 1 1 1 1 I 1
40 o SR N N
L 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
30T [ I 1 1 1 i 1 I
1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
20+ [ [ 1 (IR T
1 1 1 1 1 1 1
I 1 1 1 1 1 1
1 1 1 1 1 1
1077 ] I I 1 I
1 1 1
L 1 1 1
1 1 1
0+ . L Ll | L b . fr—t———— .
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 54.7 38.4 6.9
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs =15.7545 mm D30=1.3105 mm
n 200 10 Do =11.3529 mm D15=0.2868 mm
0.5in 12.50 62 D50 =6.4146 mm D10=0.1397 mm
9375 in 930 > Cu =81.266 Cc =1.083
#4 4.75 45
#10 5700 35 Classification
#20 0.85 25 M N/A
#40 0.42 18
#eo 025 H AASHTO Stone Fragments, Gravel and Sand
#100 0.15 10
(A-1-a (1))
#140 0.11 8
#200 0-075 &9 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR
Sand/Gravel Hardness : HARD

printed 10/25/2022 10:51:40 AM



Client:

Haley & Aldrich, Inc.

- — Project: Chase Mills Bridge 5465
GeoTestin Location: East Machias, ME Project No: GTX-316246
g Boring ID: BB-EMGLO-103 Sample Type: jar Tested By: ckg
EXPRESS Sample ID: 2D Test Date: 10/24/22 Checked By: bfs
Depth : 5.0'-7.0' Test Id: 690520
Test Comment: ---
Visual Description: Moist, brown silty sand with gravel
Sample Comment: ---
Particle Size Analysis - ASTM D6913
C
= C;" o oo
n TN
Nnm ¢ 2 & ¢ 8 23R
Q oo s H* H* H O W HH
100 1 1 1 1 1 1 1 1 1 1
L 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
901 N : R TR R
| 1 I\l 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
80+ P I : R TR R ay
1 1 1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
70T I I 1 I 1 1 1 (B
1 1 1 1 1 1 1 1 1
T 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
5 60| o A
g L 1 1 1 1 1 1 1 1
Eb 1 1 1 1 1 1 1 1
5 507 o R R
e I 1 1 1 1 1 1 1
& 1 1 1 1 1 1 1
407 Lo CTT T
L 1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
30t I I i [
1 1 1 1 1
B 1 1 1 1 1
1 1 1 1
20+ [ [ 1
1 1 1
I 1 1
1 1
1077 t ]
1 1
L 1 1
1 1
0+ = il Al b et et
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 26.1 59.5 14.4
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5=10.2501 mm D30=0.2850 mm
orn i o Deo =1.7366 mm D15=0.0800 mm
0.5in 12.50 92
0.375n 9.50 82 Ds0=0.9319 mm Dio=N/A
#4 4.75 74 Cu =N/A Ce =N/A
#10 2.00 62
#20 0.85 49 Classification
#40 0.42 36 M N/A
#60 0.25 28
::2 Zi ji AASHTO Stone Fragments, Gravel and Sand
: (A-1-b (0))
#200 0.075 14
Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

printed 10/25/2022 10:51:41 AM

Sand/Gravel Hardness : HARD




Client: Haley & Aldrich, Inc.
- — Project: Chase Mills Bridge 5465
GeoTestin Location: East Machias, ME Project No: GTX-316246
g Boring ID: BB-EMGLO-103 Sample Type: jar Tested By: ckg
EXPRESS Sample ID: 3D Test Date: 10/24/22 Checked By: bfs
Depth : 7.0'-9.0' Test Id: 690521
Test Comment: ---
Visual Description: Moist, dark brown silty sand
Sample Comment: ---
Particle Size Analysis - ASTM D6913
£
g o oo
o ©O o o o%9o
nem o« — N + © N
QO s s s H O W HH
100 1 1 1 1 1 1 1 1 1
L 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
901 L : R TR R
| [} 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
80+ [ R TREN R
1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1
70T Fo I 1 1 1 (B
1 1 1 1 1 1 1
T [} 1 1 1 1 1
1 1 1 1 1 1 1
5 60 & po
g L 1 1 1 1 1 1
Eb 1 1 1 1 1 1
5 507 o R
© L (I oo
& 1 1 1 1
40 X e
L 1 1 1 1
[} U 1
30T = I
1 1
B 1 1
1 1
20” [
1 1
™ 1 1
1 1
1077 [ |
[}
L 1 1
[}
0+ = il bt e . i
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 10.0 63.2 26.8
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5=3.0408 mm D30=0.0929 mm
0.5in 12.50 100
0.3751n 9.50 % D60 =0.5621 mm Dis=N/A
#4 4.75 90 D50 =0.3097 mm Dio=N/A
#10 2.00 80 Cu =N/A Cc =N/A
#20 0.85 67
#40 0.42 55 Classification
#60 0.25 46 M N/A
#100 0.15 38
140 o1t > AASHTO  Silty Gravel and Sand (A-2-4 (0))
#200 0.075 27
Sample/Test Description

printed 10/25/2022 10:51:42 AM

Sand/Gravel Particle Shape : ANGULAR
Sand/Gravel Hardness : HARD
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Client: Haley & Aldrich, Inc.
- — Project: Chase Mills Bridge 5465
GeoTestin Location: East Machias, ME Project No: GTX-316246
g Boring ID: BB-EMGLO-104 Sample Type: jar Tested By: ckg
EXPRESS Sample ID: 1D Test Date: 10/24/22 Checked By: bfs
Depth : 1.0'-3.0' Test Id: 690522
Test Comment: ---
Visual Description: Moist, brown sand with silt and gravel
Sample Comment: ---
Particle Size Analysis - ASTM D6913
C
c £
k= n £R o oo
mEN e ¢ 2 8 § 8 23R
= —HO OO s s s ¥ H# H HH
100 1 1 1 1 1 1 1 1 1 1 1 1
L 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
20T R U IR | R TR R
| 1 1 1 [} 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1
80T TR T I R TR R ay
1 1 1 1 1 1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
70T 1 [ TN\! 1 ] I 1 1 1 1 I
1 1 1 1 1 1 1 1 1 1 1 1
T 1 1 1 [} 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
g 607 N | A TR E R
g L 1 1 1 1 1 1 1 1 1 1 1 1
Eb 1 1 1 1 1 1 1 1 1 1 1 1 1
@ 507 R R I AR SR R
8 I 1 1 1 1 1 1 1 1 1 1 1 1
& 1 [ [ 1 1 1 1 1 I 1
407 A0S B RN R RRRRY | AR R A
L 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 [} 1 1 | 1 1 1 1 1
30T RS EERES EUREREH | 2 CUENERELERS SRV
1 1 1 1 1 1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1 1 1 1 1
20+ R | NG
1 1 1 1 1 1 1 1 1 1 1 1
I 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
1077 1 ] I I 1 1 1 I 1 1 ]
1 1 1 [} 1 1 1 1 1 1 1 1
L 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 [} 1 1 1 1 1 1 1 1
0 et - N [H] Y N | L 1 1 1L -
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 43.2 46.8 10.0
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5 =26.7392 mm D3p=0.7108 mm
- i o Dso =5.8338 mm D15=0.1649 mm
1in 25.00 82
0.751n 19.00 74 D50 =2.9287 mm Dio=N/A
0.5in 12.50 72 Cu =N/A CC =N/A
0.375in 9.50 67
#4 4.75 57 Classification
#10 2.00 45 M N/A
#20 0.85 32
a0 042 i AASHTO Stone Fragments, Gravel and Sand
#60 0.25 18
(A-1-a (0))
#100 0.15 14
#140 o1t 12 Sample/Test Description
#200 0.075 10 Sand/Gravel Particle Shape : ANGULAR
Sand/Gravel Hardness : HARD




Client: Haley & Aldrich, Inc.
- — Project: Chase Mills Bridge 5465
GeoTestin Location: East Machias, ME Project No: GTX-316246
g Boring ID: BB-EMGLO-104 Sample Type: jar Tested By: ckg
EXPRESS Sample ID: 2D+3D Test Date: 10/24/22 Checked By: bfs
Depth : 3.0'-6.5' Test Id: 690523
Test Comment: ---
Visual Description: Moist, dark brown silty sand
Sample Comment: ---
Particle Size Analysis - ASTM D6913
C
= C;" o oo
n TN
Nnm ¢ 2 & ¢ 8 23R
Q oo s s H* H O W HH
100 1 1 1 1 1 1 1 1
L 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
901 R : R TR R
| 1 [} 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
80+ e R TREN R
1 1 1 1 1 1 1 1 1
B 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
70T I Fo I 1 1 1 (B
1 1 1 1 1 1 1 1
T 1 [} 1 1 1 1 1
1 1 1 1 1 1 1 1
5 60| e SRR
g L 1 1 1 1 1 1 1
Eb 1 1 1 1 1 1 1
5 507 Lo e
8 L 1 [ 1 1 1
& 1 1 1 1 1
40 e e
L 1 1 1 1 1
1 [} 1
30T R '
1 1 1
B 1 1 1
1 1 1
20” I (]
1 1 1
I 1 1 1
1 1 1
1077 I I 1
1 [}
L 1 1 1
1 [}
0+ A A b et e
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 9.3 61.9 28.8
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dg5=2.9606 mm D30=0.0832 mm
0.75in 19.00 100
0.5in 12.50 98 Deo =0.5777 mm Dis=N/A
0.375n 9.50 97 Ds0=0.3227 mm Dio=N/A
#4 4.75 91 Cu =N/A CC =N/A
#10 2.00 80
#20 0.85 67 Classification
#40 0.42 55 M N/A
#60 0.25 46
100 018 * AASHTO  Silty Gravel and Sand (A-2-4 (0))
#140 0.11 33
#200 0.075 29
Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

printed 10/25/2022 10:51:44 AM

Sand/Gravel Hardness : HARD




Client:

Haley & Aldrich, Inc.

- Project Name: Chase Mills Bridge 5465

GeOTeStlng Project Location: East Machias, ME
EXPRESS GTX #: 316246

Test Date: 11/11/2022

Tested By: bp

Checked By: jsc

Boring ID: BB-EMGLO-102

Sample ID: R1

Depth, ft: 14.9-15.28

Sample Type: rock core

Sample Description:

See photographs
Intact material failure

Compressive Strength and Elastic Moduli of Rock
by ASTM D7012 - Method D

Stress vs. Strain
10000
P Lateral Strain Axial Strain
% 6000 ‘ //
E /
4000 /
2000 /
0
-4000 -2000 0 2000 4000 6000 8000
MicroStrain
Peak Compressive Stress: 7,000 psi
Stress Range, psi Young's Modulus, psi Poisson's Ratio
700-2600 1,800,000 0.08
2600-4400 1,420,000 0.06
4400-6300 642,000 0.03
Notes: Test specimen tested at the approximate as-received moisture content and at standard laboratory temperature.

The axial load was applied continuously at a stress rate that produced failure in a test time between 2 and 15 minutes.
Young's Modulus and Poisson's Ratio calculated using the tangent to the line in the stress range listed.
Calculations assume samples are isotropic, which is not necessarily the case.




Client: Haley & Aldrich, Inc. Test Date: 11/10/2022
/"—\ Project Name: Chase Mills Bridge 5465 Tested By: jab
— 2 Project Location: East Machias, ME Checked By: smd
Geolesting ==
Boring ID: BB-EMGLO-102
EXPRESS Sample ID: R1
Depth: 14.9-15.28 ft

Visual Description:

See photographs

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

BULK DENSITY

DEVIATION FROM STRAIGHTNESS (Procedure S1)

1 2 Average
Specimen Length, in: 4.35 4.35 4.35 Maximum gap between side of core and reference surface plate:
Specimen Diameter, in: 2.00 2.00 2.00 Is the maximum gap < 0.02 in.? YES
Specimen Mass, g: 591.45
Bulk Density, Ib/ft’ 165 Minimum Diameter Tolerence Met? YES Maximum difference must be < 0.020 in.
Length to Diameter Ratio: 2.2 Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES
END FLATNESS AND PARALLELISM (Procedure FP1)
END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in -0.00020 -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00010 -0.00020 -0.00040 -0.00050
Diameter 2, in (rotated 90°) 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00010 -0.00020 -0.00030
Difference between max and min readings, in:
0° = 0.00050 90° = 0.00030
END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00010 -0.00020 -0.00030 -0.00040
Diameter 2, in (rotated 90°) 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00020 -0.00020
Difference between max and min readings, in:
0° = 0.0004 90° = 0.0002
Maximum difference must be < 0.0020 in. Difference = + 0.00025
Flatness Tolerance Met? YES
) y =-0.00014x - 0.00011 ] y = -0.00011x - 0.00004
End 1 Diameter 1 End 1 Diameter 2 DIAMETER 1
0.00200 0.00200 End 1:
£ £ Slope of Best Fit Line 0.00014
© 0.00100 © 0.00100 Angle of Best Fit Line: 0.00786
< 2 o
=1 k=]
© s End 2:
0.00000 .
& — & 000000 Slope of Best Fit Line 0.00017
@ o P
& 000100 S 000100 Angle of Best Fit Line: 0.00982
9 9 Maximum Angular Difference: 0.00196
& -0.00200 £ -0.00200
-1.00 -0.75 -050 -025 0.00 025 050 075 1.00 -1.00 075 -050 -025 0.00 025 050 075 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? YES
Spherically Seated
y =-0.00017x - 0.00007 . y =-0.00007x - 0.00003
End 2 Diameter 1 End 2 Diameter 2 DIAMETER 2
0.00200 0.00200 End 1:
£ £ Slope of Best Fit Line 0.00011
2 0.00100 2 0.00100 Angle of Best Fit Line: 0.00622
g E
End 2:
9] ©  0.00000
% 0.00000 ':; Slope of Best Fit Line 0.00007
§ -0.00100 g .0.00100 Angle of Best Fit Line: 0.00426
= = Maximum Anqular Difference: 0.00196
& -0.00200 a -0.00200
-1.00 -0.75 -050 -0.25 0.00 025 050 075 1.00 -1.00 -075 -050 -025 000 025 050 075 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? YES
Spherically Seated
PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)
END 1 Difference, Maximum and Minimum (in.) Diameter (in.) Slope Angle°® Perpendicularity Tolerance Met? Maximum angle of departure must be < 0.25°
Diameter 1, in 0.00050 2.000 0.00025 0.014 YES
Diameter 2, in (rotated 90°) 0.00030 2.000 0.00015 0.009 YES Perpendicularity Tolerance Met? YES
END 2
Diameter 1, in 0.00040 2.000 0.00020 0.011 YES
Diameter 2, in (rotated 90°) 0.00020 2.000 0.00010 0.006 YES




Client: Haley & Aldrich, Inc.
/_\_ Project Name: Chase Mills Bridge 5465

GGOTestII‘Ig Project Location: East Machias, ME
EXPRESS GTX #: 316246

Test Date: 11/11/2022

Tested By: bp

Checked By: smd

Boring ID: BB-EMGLO-102

Sample ID: R1

Depth, ft: 14.9-15.28

BB-EMGLO-102 R1 14.9-15.28 ft
LI M
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Client:

Haley & Aldrich, Inc.

- Project Name: Chase Mills Bridge 5465

GeOTeStlng Project Location: East Machias, ME
EXPRESS GTX #: 316246

Test Date: 11/11/2022

Tested By: bp

Checked By: jsc

Boring ID: BB-EMGLO-102

Sample ID: R2

Depth, ft: 18.51-18.7

Sample Type: rock core

See photographs
Intact material failure

Sample Description:

Compressive Strength and Elastic Moduli of Rock
by ASTM D7012 - Method D

Stress vs. Strain

25000

20000

Axial Strain

/

Lateral Strain

10000 \
5000 /

15000

Vertical Stress (psi)

/

/

0
-3000 -2000 -1000 0 1000 2000 3000 4000

MicroStrain

Peak Compressive Stress: 14,117 psi

Stress Range, psi Young's Modulus, psi Poisson's Ratio

1400-5200 3,530,000 0.23
5200-8900 4,270,000 0.34
8900-12700 4,750,000 0.43

Notes: Test specimen tested at the approximate as-received moisture content and at standard laboratory temperature.
The axial load was applied continuously at a stress rate that produced failure in a test time between 2 and 15 minutes.
Young's Modulus and Poisson's Ratio calculated using the tangent to the line in the stress range listed.

Calculations assume samples are isotropic, which is not necessarily the case.




.
Geolesting

EX P RE S§S:S

Visual Description: See photographs

Client: Haley & Aldrich, Inc. Test Date: 11/10/2022
Project Name: Chase Mills Bridge 5465 Tested By: jab

Project Location: East Machias, ME Checked By: smd

GTX #: 316246

Boring ID: BB-EMGLO-102

Sample ID: R2

Depth: 18.51-18.7 ft

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

BULK DENSITY

DEVIATION FROM STRAIGHTNESS (Procedure S1)

1 2 Average
Specimen Length, in: 4.46 4.47 4.47 Maximum gap between side of core and reference surface plate:
Specimen Diameter, in: 2.00 2.00 2.00 Is the maximum gap < 0.02 in.? YES
Specimen Mass, g: 595.24
Bulk Density, Ib/ft’ 161 Minimum Diameter Tolerence Met? YES Maximum difference must be < 0.020 in.
Length to Diameter Ratio: 2.2 Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES
END FLATNESS AND PARALLELISM (Procedure FP1)
END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in 0.00000 0.00010 0.00010 0.00010 0.00010 0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
Diameter 2, in (rotated 90°) 0.00010 0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00010 -0.00010 -0.00020 -0.00030
Difference between max and min readings, in:
0° = 0.00010 90° = 0.00040
END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00010 -0.00010
Diameter 2, in (rotated 90°) -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00010 0.00010 0.00010 0.00010 0.00010
Difference between max and min readings, in:
0° = 0.0001 90° = 0.0002
Maximum difference must be < 0.0020 in. Difference = + 0.00020
Flatness Tolerance Met? YES
X y =-0.00006x + 0.00003 . y =-0.00016x - 0.00003
End 1 Diameter 1 End 1 Diameter 2 DIAMETER 1
0.00200 0.00200 End 1:
£ £ Slope of Best Fit Line 0.00006
© 0.00100 © 0.00100 Angle of Best Fit Line: 0.00327
< 2 o
=1 k=]
© s End 2:
g 000000 & 0.00000 Slope of Best Fit Line 0.00004
@ o P
& 000100 S 000100 Angle of Best Fit Line: 0.00213
9 9 Maximum Angular Difference: 0.00115
& -0.00200 £ -0.00200
-1.00 -0.75 -050 -025 0.00 025 050 075 1.00 -1.00 075 -050 -025 0.00 025 050 075 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? YES
Spherically Seated
y =-0.00004x - 0.00001 . y = 0.00011x + 0.00002
End 2 Diameter 1 End 2 Diameter 2 DIAMETER 2
0.00200 0.00200 End 1:
£ £ Slope of Best Fit Line 0.00016
2 0.00100 2 0.00100 Angle of Best Fit Line: 0.00900
g E
End 2:
9] ©  0.00000
% 0.00000 ':; Slope of Best Fit Line 0.00011
§ -0.00100 g .0.00100 Angle of Best Fit Line: 0.00622
= = Maximum Anqular Difference: 0.00278
& -0.00200 a -0.00200
-1.00 -0.75 -050 -0.25 0.00 025 050 075 1.00 -1.00 -075 -050 -025 000 025 050 075 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? YES
Spherically Seated
PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)
END 1 Difference, Maximum and Minimum (in.) Diameter (in.) Slope Angle°® Perpendicularity Tolerance Met? Maximum angle of departure must be < 0.25°
Diameter 1, in 0.00010 2.000 0.00005 0.003 YES
Diameter 2, in (rotated 90°) 0.00040 2.000 0.00020 0.011 YES Perpendicularity Tolerance Met? YES
END 2
Diameter 1, in 0.00010 2.000 0.00005 0.003 YES
Diameter 2, in (rotated 90°) 0.00020 2.000 0.00010 0.006 YES
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GQOTestlng Project Location: East Machias, ME
EXPRESS GTX #: 316246

Test Date: 11/11/2022

Tested By: bp

Checked By: smd

Boring ID: BB-EMGLO-102

Sample ID: R2

Depth, ft: 18.51-18.7

BB-EMGLO-102 R2 18.51-18.7 ft
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Client:
Project Name:
Project Location:

Haley & Aldrich, Inc.
Chase Mills Bridge 5465
East Machias, ME

Sample Description:

GTX #: 316246

Test Date: 11/11/2022
Tested By: bp

Checked By: jsc

Boring ID: BB-EMGLO-102
Sample ID: R2

Depth, ft: 20.45-20.83
Sample Type: rock core

See photographs
Intact material failure

Compressive Strength and Elastic Moduli of Rock
by ASTM D7012 - Method D

Stress vs. Strain

25000

20000

Lateral Strain

Axial Strain

15000

Vertical Stress (psi)

10000

5000

0
-3000 -2000

-1000 0

MicroStrain

1000

2000 3000

4000

Peak Compressive Stress:

16,562 psi

Stress Range, psi

Young's Modulus, psi

Poisson's Ratio

1700-6100
6100-10500
10500-14900

5,890,000
6,110,000
6,130,000

0.22
0.28
0.31

Notes:

Test specimen tested at the approximate as-received moisture content and at standard laboratory temperature.

The axial load was applied continuously at a stress rate that produced failure in a test time between 2 and 15 minutes.
Young's Modulus and Poisson's Ratio calculated using the tangent to the line in the stress range listed.

Calculations assume samples are isotropic, which is not necessarily the case.
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Visual Description:

See photographs

Client: Haley & Aldrich, Inc. Test Date: 11/10/2022
Project Name: Chase Mills Bridge 5465 Tested By: jab

Project Location: East Machias, ME Checked By: smd

GTX #: 316246

Boring ID: BB-EMGLO-102

Sample ID: R2

Depth: 20.45-20.83 ft

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

BULK DENSITY

DEVIATION FROM STRAIGHTNESS (Procedure S1)

1 2 Average
Specimen Length, in: 4.50 4.50 4.50 Maximum gap between side of core and reference surface plate:
Specimen Diameter, in: 2.00 2.00 2.00 Is the maximum gap < 0.02 in.? YES
Specimen Mass, g: 609.39
Bulk Density, Ib/ft’ 164 Minimum Diameter Tolerence Met? YES Maximum difference must be < 0.020 in.
Length to Diameter Ratio: 2.3 Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES
END FLATNESS AND PARALLELISM (Procedure FP1)
END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in -0.00040 -0.00030 -0.00020 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00010 0.00010 0.00010 0.00010 0.00010 0.00010
Diameter 2, in (rotated 90°) 0.00020 0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00010 0.00000 0.00000 -0.00010
Difference between max and min readings, in:
0° = 0.00050 90° = 0.00030
END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in -0.00040 -0.00030 -0.00020 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00010 0.00010 0.00010 0.00010
Diameter 2, in (rotated 90°) -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00010 0.00010 0.00010
Difference between max and min readings, in:
0° = 0.0005 90° = 0.0002
Maximum difference must be < 0.0020 in. Difference = + 0.00025
Flatness Tolerance Met? YES
. y = 0.00025x - 0.00003 . y =-0.00007x + 0.00002
End 1 Diameter 1 End 1 Diameter 2 DIAMETER 1
0.00200 0.00200 End 1:
£ £ Slope of Best Fit Line 0.00025
© 0.00100 © 0.00100 Angle of Best Fit Line: 0.01424
c c "
=1 k=]
< o —_ End 2:
g 000000 & 0.00000 Slope of Best Fit Line 0.00023
@ o P
& 000100 S 000100 Angle of Best Fit Line: 0.01342
9 9 Maximum Angular Difference: 0.00082
& -0.00200 £ -0.00200
-1.00 -0.75 -050 -025 0.00 025 050 075 1.00 -1.00 075 -050 -025 0.00 025 050 075 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? YES
Spherically Seated
y = 0.00023x - 0.00004 . y = 0.00007x + 0.00001
End 2 Diameter 1 End 2 Diameter 2 DIAMETER 2
0.00200 0.00200 End 1:
£ £ Slope of Best Fit Line 0.00007
2 0.00100 2 0.00100 Angle of Best Fit Line: 0.00377
g E
End 2:
9] ©  0.00000
% 0.00000 ':; Slope of Best Fit Line 0.00007
§ -0.00100 g .0.00100 Angle of Best Fit Line: 0.00409
= = Maximum Anqular Difference: 0.00033
& -0.00200 a -0.00200
-1.00 -0.75 -050 -0.25 0.00 025 050 075 1.00 -1.00 -075 -050 -025 000 025 050 075 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? YES
Spherically Seated
PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)
END 1 Difference, Maximum and Minimum (in.) Diameter (in.) Slope Angle°® Perpendicularity Tolerance Met? Maximum angle of departure must be < 0.25°
Diameter 1, in 0.00050 2.000 0.00025 0.014 YES
Diameter 2, in (rotated 90°) 0.00030 2.000 0.00015 0.009 YES Perpendicularity Tolerance Met? YES
END 2
Diameter 1, in 0.00050 2.000 0.00025 0.014 YES
Diameter 2, in (rotated 90°) 0.00020 2.000 0.00010 0.006 YES




Client: Haley & Aldrich, Inc.
/—__\ Project Name: Chase Mills Bridge 5465

GGOTestlng Project Location: East Machias, ME
EXPRESS GTX #: 316246

Test Date: 11/11/2022

Tested By: bp

Checked By: smd

Boring ID: BB-EMGLO-102

Sample ID: R2

Depth, ft: 30.45-20.83
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Client:

Haley & Aldrich, Inc.

- Project Name: Chase Mills Bridge 5465

GeOTeStlng Project Location: East Machias, ME
EXPRESS GTX #: 316246

Test Date: 11/11/2022

Tested By: bp

Checked By: jsc

Boring ID: BB-EMGLO-103

Sample ID: R1

Depth, ft: 18.84-19.22

Sample Type: rock core

Sample Description:

See photographs
Intact material failure

Compressive Strength and Elastic Moduli of Rock
by ASTM D7012 - Method D

Stress vs. Strain
50000
o000 Lateral Strain Axial Strain ||
g o / —
g
20000 /
10000 /
0
-4000 -2000 0 2000 4000 6000 8000
MicroStrain
Peak Compressive Stress: 29,799 psi
Stress Range, psi Young's Modulus, psi Poisson's Ratio
3000-10900 6,040,000 0.22
10900-18900 5,260,000 0.27
18900-26800 4,110,000 0.35
Notes: Test specimen tested at the approximate as-received moisture content and at standard laboratory temperature.

The axial load was applied continuously at a stress rate that produced failure in a test time between 2 and 15 minutes.
Young's Modulus and Poisson's Ratio calculated using the tangent to the line in the stress range listed.
Calculations assume samples are isotropic, which is not necessarily the case.
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Visual Descrip!

tion: See photographs

Client: Haley & Aldrich, Inc. Test Date: 11/10/2022
Project Name: Chase Mills Bridge 5465 Tested By: jab

Project Location: East Machias, ME Checked By: smd

GTX #: 316246

Boring ID: BB-EMGLO-103

Sample ID: R1

Depth: 18.84-19.22 ft

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

BULK DENSITY

DEVIATION FROM STRAIGHTNESS (Procedure S1)

1 2 Average
Specimen Length, in: 4.44 4.44 4.44 Maximum gap between side of core and reference surface plate:
Specimen Diameter, in: 2.00 2.00 2.00 Is the maximum gap < 0.02 in.? YES
Specimen Mass, g: 609.97
Bulk Density, Ib/ft’ 166 Minimum Diameter Tolerence Met? YES Maximum difference must be < 0.020 in.
Length to Diameter Ratio: 2.2 Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES
END FLATNESS AND PARALLELISM (Procedure FP1)
END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in 0.00080 0.00070 0.00060 0.00050 0.00040 0.00030 0.00010 0.00000 -0.00020 -0.00040 -0.00050 -0.00070 -0.00080 -0.00090 -0.00100
Diameter 2, in (rotated 90°) -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00010 0.00010 0.00010 0.00010 0.00010 0.00010
Difference between max and min readings, in:
0° = 0.00180 90° = 0.00020
END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in 0.00090 0.00080 0.00070 0.00060 0.00040 0.00030 0.00020 0.00000 -0.00020 -0.00040 -0.00060 -0.00070 -0.00080 -0.00090 -0.00100
Diameter 2, in (rotated 90°) 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00010 -0.00020
Difference between max and min readings, in:
0° = 0.0019 90° = 0.0002
Maximum difference must be < 0.0020 in. Difference = + 0.00095
Flatness Tolerance Met? YES
. _. R ] y = 0.00011x + 0.00003
End 1 Diameter 1 ¥ =-0.00110x- 0.00007 End 1 Diameter 2 DIAMETER 1
0.00200 0.00200 End 1:
£ £ Slope of Best Fit Line 0.00110
5 ) Angle of Best Fit Line: 0.06286
2 000100 2 0.00100 nale of Best Fit Line
5 Tt — 5
© s End 2:
@ 0.00000 © 0.00000 -
'3 \ 13 Slope of Best Fit Line 0.00117
@ o P
& 000100 S 000100 Angle of Best Fit Line: 0.06712
9 9 Maximum Angular Difference: 0.00426
& -0.00200 £ -0.00200
-1.00 -0.75 -050 -025 0.00 025 050 075 1.00 -1.00 075 -050 -025 0.00 025 050 075 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? YES
Spherically Seated
_ . y = -0.00006x - 0.00002
End 2 Diameter 1 ¥ =-0.00117x- 0.00005 End 2 Diameter 2 DIAMETER 2
0.00200 0.00200 End 1:
£ £ Slope of Best Fit Line 0.00011
2 0.00100 — 2 0.00100 Angle of Best Fit Line: 0.00655
% \\ é
€ 0.00000 ¢ 000000 End 2: .
% —~ ':; Slope of Best Fit Line 0.00006
§ -0.00100 ~ g .0.00100 Angle of Best Fit Line: 0.00327
= = Maximum Anqular Difference: 0.00327
& -0.00200 a -0.00200
-1.00 -0.75 -050 -0.25 0.00 025 050 075 1.00 -1.00 -075 -050 -025 000 025 050 075 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? YES
Spherically Seated
PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)
END 1 Difference, Maximum and Minimum (in.) Diameter (in.) Slope Angle°® Perpendicularity Tolerance Met? Maximum angle of departure must be < 0.25°
Diameter 1, in 0.00180 2.000 0.00090 0.052 YES
Diameter 2, in (rotated 90°) 0.00020 2.000 0.00010 0.006 YES Perpendicularity Tolerance Met? YES
END 2
Diameter 1, in 0.00190 2.000 0.00095 0.054 YES
Diameter 2, in (rotated 90°) 0.00020 2.000 0.00010 0.006 YES




Client: Haley & Aldrich, Inc.
/—___\ Project Name: Chase Mills Bridge 5465

GGOTestlng Project Location: East Machias, ME
EXPRESS GTX #: 316246

Test Date: 11/11/2022

Tested By: bp

Checked By: smd

Boring ID: BB-EMGLO-103

Sample ID: R1

Depth, ft: 18.84-19.22

BB-EMGLO-103 R1 18.84-19.22 ft
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Client:
Project Name:
Project Location:

Haley & Aldrich, Inc.
Chase Mills Bridge 5465
East Machias, ME

GTX #: 316246

Test Date: 11/11/2022
Tested By: bp

Checked By: jsc

Boring ID: BB-EMGLO-103
Sample ID: R2

Depth, ft: 21.16-21.54
Sample Type: rock core

Sample Description:

See photographs
Intact material failure

Compressive Strength and Elastic Moduli of Rock
by ASTM D7012 - Method D

50000

Stress vs. Strain

40000

Lateral Strain

30000

~~\

Axial Strain

/

Vertical Stress (psi)

20000

N

yd

10000

0
-6000 -4000

-2000 0

MicroStrain

2000 4000

6000

Peak Compressive Stress:

The strain values recorded within the third stress range for this test produce values of Poisson's Ratio that exceed maximum

values found in rocks.

32,933 psi

Stress Range, psi

Young's Modulus, psi

Poisson's Ratio

3300-12100
12100-20900
20900-29600

5,360,000
5,710,000
5,060,000

0.27
0.45

Notes:

Test specimen tested at the approximate as-received moisture content and at standard laboratory temperature.

The axial load was applied continuously at a stress rate that produced failure in a test time between 2 and 15 minutes.
Young's Modulus and Poisson's Ratio calculated using the tangent to the line in the stress range listed.

Calculations assume samples are isotropic, which is not necessarily the case.
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Project Location:

Client: Haley & Aldrich, Inc. Test Date: 11/10/2022
Project Name: Chase Mills Bridge 5465 Tested By: jab
East Machias, ME Checked By: smd

Visual Description:

GTX #: 316246

Boring ID: BB-EMGLO-103
Sample ID: R2

Depth: 21.16-21.54 ft

See photographs

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

BULK DENSITY

DEVIATION FROM STRAIGHTNESS (Procedure S1)

1 2 Average
Specimen Length, in: 4.47 4.48 4.48 Maximum gap between side of core and reference surface plate:
Specimen Diameter, in: 2.00 2.00 2.00 Is the maximum gap < 0.02 in.? YES
Specimen Mass, g: 608.28
Bulk Density, Ib/ft’ 164 Minimum Diameter Tolerence Met? YES Maximum difference must be < 0.020 in.
Length to Diameter Ratio: 2.2 Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES
END FLATNESS AND PARALLELISM (Procedure FP1)
END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in 0.00020 0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00010 -0.00010 -0.00010
Diameter 2, in (rotated 90°) 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
Difference between max and min readings, in:
0° = 0.00030 90° = 0.00000
END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in 0.00020 0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00010 -0.00020 -0.00030
Diameter 2, in (rotated 90°) 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
Difference between max and min readings, in:
0° = 0.0005 90° = 0
Maximum difference must be < 0.0020 in. Difference = + 0.00025
Flatness Tolerance Met? YES
. y =-0.00011x + 0.00000 . y =0.00000
End 1 Diameter 1 End 1 Diameter 2 DIAMETER 1
0.00200 0.00200 End 1:
£ £ Slope of Best Fit Line 0.00011
© 0.00100 © 0.00100 Angle of Best Fit Line: 0.00622
< 2 o
=1 k=]
© s End 2:
g 000000 & 0.00000 Slope of Best Fit Line 0.00017
@ o P
& 000100 S 000100 Angle of Best Fit Line: 0.00949
9 9 Maximum Angular Difference: 0.00327
& -0.00200 £ -0.00200
-1.00 -0.75 -050 -025 0.00 025 050 075 1.00 -1.00 075 -050 -025 0.00 025 050 075 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? YES
Spherically Seated
y =-0.00017x - 0.00002 . y = 0.00000
End 2 Diameter 1 End 2 Diameter 2 DIAMETER 2
0.00200 0.00200 End 1:
£ £ Slope of Best Fit Line 0.00000
2 0.00100 2 0.00100 Angle of Best Fit Line: 0.00000
g E
End 2:
9] ©  0.00000
% 0.00000 ':; Slope of Best Fit Line 0.00000
§ -0.00100 g .0.00100 Angle of Best Fit Line: 0.00000
= = Maximum Anqular Difference: 0.00000
& -0.00200 a -0.00200
-1.00 -0.75 -050 -0.25 0.00 025 050 075 1.00 -1.00 -075 -050 -025 000 025 050 075 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? YES
Spherically Seated
PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)
END 1 Difference, Maximum and Minimum (in.) Diameter (in.) Slope Angle°® Perpendicularity Tolerance Met? Maximum angle of departure must be < 0.25°
Diameter 1, in 0.00030 2.000 0.00015 0.009 YES
Diameter 2, in (rotated 90°) 0.00000 2.000 0.00000 0.000 YES Perpendicularity Tolerance Met? YES
END 2
Diameter 1, in 0.00050 2.000 0.00025 0.014 YES
Diameter 2, in (rotated 90°) 0.00000 2.000 0.00000 0.000 YES




Client: Haley & Aldrich, Inc.
/—__\ Project Name: Chase Mills Bridge 5465

GGOTeStII‘Ig Project Location: East Machias, ME
EXPRESS GTX #: 316246

Test Date: 11/11/2022

Tested By: bp

Checked By: smd

Boring ID: BB-EMGLO-103

Sample ID: R2

Depth, ft: 21.16-21.54

After cutting and grinding
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Client:
Project Name:
Project Location:

Haley & Aldrich, Inc.
Chase Mills Bridge 5465
East Machias, ME

GTX #: 316246

Test Date: 11/11/2022
Tested By: bp

Checked By: jsc

Boring ID: BB-EMGLO-104
Sample ID: R1

Depth, ft: 9.66-10.04 ft
Sample Type: rock core

Sample Description:

See photographs
Intact material failure

Compressive Strength and Elastic Moduli of Rock
by ASTM D7012 - Method D

50000

Stress vs. Strain
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30000
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20000

10000

0
-10000 -8000 -6000

-4000 -2000 0

MicroStrain

2000 4000 6000

8000

Peak Compressive Stress:

The strain values recorded within the third stress range for this test produce values of Poisson's Ratio that exceed maximum

values found in rocks.

34,926 psi

Stress Range, psi

Young's Modulus, psi

Poisson's Ratio

3500-12800
12800-22100
22100-31400

5,580,000
5,600,000
5,210,000

0.21
0.38

Notes:

Test specimen tested at the approximate as-received moisture content and at standard laboratory temperature.

The axial load was applied continuously at a stress rate that produced failure in a test time between 2 and 15 minutes.
Young's Modulus and Poisson's Ratio calculated using the tangent to the line in the stress range listed.

Calculations assume samples are isotropic, which is not necessarily the case.




Client: Haley & Aldrich, Inc. Test Date: 11/10/2022
/"—\ Project Name: Chase Mills Bridge 5465 Tested By: jab
— 2 Project Location: East Machias, ME Checked By: smd
Geolesting ==
Boring ID: BB-EMGLO-104
EXPRESS Sample ID: R1
Depth: 9.66-10.04 ft

Visual Description:

See photographs

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

BULK DENSITY

DEVIATION FROM STRAIGHTNESS (Procedure S1)

1 2 Average
Specimen Length, in: 4.44 4.45 4.45 Maximum gap between side of core and reference surface plate:
Specimen Diameter, in: 2.00 2.00 2.00 Is the maximum gap < 0.02 in.? YES
Specimen Mass, g: 607.95
Bulk Density, Ib/ft’ 166 Minimum Diameter Tolerence Met? YES Maximum difference must be < 0.020 in.
Length to Diameter Ratio: 2.2 Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES
END FLATNESS AND PARALLELISM (Procedure FP1)
END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00010 -0.00010 -0.00020
Diameter 2, in (rotated 90°) 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00010
Difference between max and min readings, in:
0° = 0.00020 90° = 0.00010
END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00010 -0.00020 -0.00020 -0.00030
Diameter 2, in (rotated 90°) -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
Difference between max and min readings, in:
0° = 0.0003 90° = 0.0001
Maximum difference must be < 0.0020 in. Difference = + 0.00015
Flatness Tolerance Met? YES
. y =-0.00007x - 0.00003 . y =-0.00002x - 0.00001
End 1 Diameter 1 End 1 Diameter 2 DIAMETER 1
0.00200 0.00200 End 1:
£ £ Slope of Best Fit Line 0.00007
© 0.00100 © 0.00100 Angle of Best Fit Line: 0.00409
< 2 o
=1 k=]
© s End 2:
g 000000 & 0.00000 Slope of Best Fit Line 0.00013
@ o P
& 000100 S 000100 Angle of Best Fit Line: 0.00769
9 9 Maximum Angular Difference: 0.00360
& -0.00200 £ -0.00200
-1.00 -0.75 -050 -025 0.00 025 050 075 1.00 -1.00 075 -050 -025 0.00 025 050 075 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? YES
Spherically Seated
y =-0.00013x - 0.00005 . y = 0.00004x - 0.00001
End 2 Diameter 1 End 2 Diameter 2 DIAMETER 2
0.00200 0.00200 End 1:
£ £ Slope of Best Fit Line 0.00002
2 0.00100 2 0.00100 Angle of Best Fit Line: 0.00115
g E
End 2:
9] ©  0.00000
% 0.00000 —_— C‘E Slope of Best Fit Line 0.00004
§ -0.00100 g .0.00100 Angle of Best Fit Line: 0.00213
= = Maximum Anqular Difference: 0.00098
& -0.00200 a -0.00200
-1.00 -0.75 -050 -0.25 0.00 025 050 075 1.00 -1.00 -075 -050 -025 000 025 050 075 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? YES
Spherically Seated
PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)
END 1 Difference, Maximum and Minimum (in.) Diameter (in.) Slope Angle°® Perpendicularity Tolerance Met? Maximum angle of departure must be < 0.25°
Diameter 1, in 0.00020 2.000 0.00010 0.006 YES
Diameter 2, in (rotated 90°) 0.00010 2.000 0.00005 0.003 YES Perpendicularity Tolerance Met? YES
END 2
Diameter 1, in 0.00030 2.000 0.00015 0.009 YES
Diameter 2, in (rotated 90°) 0.00010 2.000 0.00005 0.003 YES
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Client:
Project Name:

Project Location: East Machias, ME

Haley & Aldrich, Inc.
Chase Mills Bridge 5465

GTX #: 316246

Test Date: 11/11/2022
Tested By: bp

Checked By: smd

Boring ID: BB-EMGLO-104
Sample ID: R1

Depth, ft: 9.66-10.04
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Geolesting

EXPRESS

Client:
Project Name:
Project Location:

Haley & Aldrich, Inc.
Chase Mills Bridge 5465
East Machias, ME

GTX #: 316246

Test Date: 11/11/2022
Tested By: bp

Checked By: jsc

Boring ID: BB-EMGLO-104
Sample ID: R2

Depth, ft: 16.8-17.17
Sample Type: rock core

Sample Description:

See photographs
Intact material failure

Compressive Strength and Elastic Moduli of Rock
by ASTM D7012 - Method D

50000

Stress vs. Strain

40000

Lateral Strain

30000

Axial Strain

Vertical Stress (psi)

20000

7

10000

0
-4000 -2000

0 2000

MicroStrain

4000 6000

8000

Peak Compressive Stress:

30,814 psi

Stress Range, psi

Young's Modulus, psi

Poisson's Ratio

3100-11300
11300-19500
19500-27700

4,830,000
5,180,000
4,140,000

0.08
0.20
0.27

Notes:

Test specimen tested at the approximate as-received moisture content and at standard laboratory temperature.

The axial load was applied continuously at a stress rate that produced failure in a test time between 2 and 15 minutes.
Young's Modulus and Poisson's Ratio calculated using the tangent to the line in the stress range listed.

Calculations assume samples are isotropic, which is not necessarily the case.
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EX P RE S§S:S

Visual Description: See photographs

Client: Haley & Aldrich, Inc. Test Date: 11/10/2022
Project Name: Chase Mills Bridge 5465 Tested By: jab

Project Location: East Machias, ME Checked By: smd

GTX #: 316246

Boring ID: BB-EMGLO-104

Sample ID: R2

Depth: 16.8-17.17 ft

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

BULK DENSITY

Specimen Length, in:
Specimen Diameter, in:
Specimen Mass, g:
Bulk Density, Ib/ft’

1 2 Average
4.57 4.57 4.57
2.00 2.00 2.00
617.77
164 Minimum Diameter Tolerence Met? YES

YES

DEVIATION FROM STRAIGHTNESS (Procedure S1)

Maximum gap between side of core and reference surface plate:
Is the maximum gap < 0.02 in.? NO
Maximum difference must be < 0.020 in.

Straightness Tolerance Met? NO

Length to Diameter Ratio: 2.3 Length to Diameter Ratio Tolerance Met?
END FLATNESS AND PARALLELISM (Procedure FP1)
END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in -0.00030 -0.00020 -0.00020 -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00020
Diameter 2, in (rotated 90°) 0.00020 0.00020 0.00010 0.00010 0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00010 -0.00020 -0.00020
Difference between max and min readings, in:
0° = 0.00050 90° = 0.00040
END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875
Diameter 1, in -0.00030 -0.00020 -0.00020 -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00010 0.00010 0.00010 0.00010 0.00010
Diameter 2, in (rotated 90°) -0.00030 -0.00020 -0.00020 -0.00010 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00010 0.00010 0.00010 0.00020 0.00020
Difference between max and min readings, in:
0° = 0.0004 90° = 0.0005
Maximum difference must be < 0.0020 in. Difference = + 0.00025
Flatness Tolerance Met? YES
X y =0.00018x - 0.00005 . y =-0.00020x + 0.00001
End 1 Diameter 1 End 1 Diameter 2 DIAMETER 1
0.00200 0.00200 End 1:
£ £ Slope of Best Fit Line 0.00018
© 0.00100 © 0.00100 Angle of Best Fit Line: 0.01048
< 2 o
=1 k=]
© © P End 2:
& 000000 & 000000 Slope of Best Fit Line 0.00021
@ o P
& 000100 S 000100 Angle of Best Fit Line: 0.01228
9 9 Maximum Angular Difference: 0.00180
& -0.00200 £ -0.00200
-1.00 -0.75 -050 -025 0.00 025 050 075 1.00 -1.00 075 -050 -025 0.00 025 050 075 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? YES
Spherically Seated
y =0.00021x - 0.00003 . y =0.00025x - 0.00001
End 2 Diameter 1 End 2 Diameter 2 DIAMETER 2
0.00200 0.00200 End 1:
£ £ Slope of Best Fit Line 0.00020
2 0.00100 2 0.00100 Angle of Best Fit Line: 0.01130
3 3
End 2:
3 ¢ 0.00000 A
% 0.00000 ':; Slope of Best Fit Line 0.00025
§ -0.00100 g .0.00100 Angle of Best Fit Line: 0.01441
= = Maximum Angular Difference: 0.00311
& -0.00200 a -0.00200
-1.00 -0.75 -050 -0.25 0.00 025 050 075 1.00 -1.00 -075 -050 -025 000 025 050 075 1.00
Diameter, in Diameter, in Parallelism Tolerance Met? YES
Spherically Seated
PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)
END 1 Difference, Maximum and Minimum (in.) Diameter (in.) Slope Angle°® Perpendicularity Tolerance Met? Maximum angle of departure must be < 0.25°
Diameter 1, in 0.00050 2.000 0.00025 0.014 YES
Diameter 2, in (rotated 90°) 0.00040 2.000 0.00020 0.011 YES Perpendicularity Tolerance Met? YES
END 2
Diameter 1, in 0.00040 2.000 0.00020 0.011 YES
Diameter 2, in (rotated 90°) 0.00050 2.000 0.00025 0.014 YES




Client: Haley & Aldrich, Inc.
/—\_ Project Name: Chase Mills Bridge 5465

GGOTestlng Project Location: East Machias, ME
EXPRESS GTX #: 316246

Test Date: 11/11/2022

Tested By: bp

Checked By: smd

Boring ID: BB-EMGLO-104

Sample ID: R2

Depth, ft: 16.8-17.17

BB-EMGLO-104 R2 16.8-17.17 ft
I L

8 19 20 21 22 23 24 25 26 27 28 29 30 \CHuB -
s 10 11 P (in.) PR

After cutting and grinding

BB-EMGLO-104 R2 16.8-17.17 ft
\\\\\\\\\\\\\\\\\\\\\\\\“\\\“\\\\\\mlll ‘!“"1":‘.“\ WL

17 18 19 20 29MBBNO3 24 25 26 27 28 29 30 33 34 35 36

7/ 8 -9 10, 11 12 ‘
\\\\\\\\\\\\\\l\l\l\lh\l\!\lh [l mlmhl\immJxMmlm!mJmhm’mhuf,uhm‘mﬂﬁhm‘\’msmm»

After break




APPENDIX C
Historic Bridge Drawings



NOTES

TING SUPERSTRUCTURE! .
mis Two snch longitedinal planx on 3inch

!

S
/gj;’"@a: ,;,"‘s‘ X \\
/oo \ N\
e N TR\

O
e

e
)

o,

\ -

A
By

~N—

N

Cupve Dars
D= 25% 00
R 23/.0/"
4= 92203°1L)

L= 368,87

L 102
£ /82,

7z 240/2'

247

20 /

Rl = Sta, 4+ 95,/

5’((11-"

doqard - *
: "‘9459
£

ank on_6 large squared (o 27 A
;7"?/{;7;‘;7:;518/\5;1 9 Pos Trua's'? Poor condition. /@0/ Wood S/at Fish Screen
STRUGTURE! 3 , 3 &
EXISTING s‘iﬂu%em stone Fifled log cribs. Rotten //// ,
woad, poor cond/tion. / /
Stream! Iz Flowage of dam that controls Gardner 21/ (. / OCARDNER LAKE
Lare. High water present stage. 41 P B
7
SR N N
OUNPRTION: Stream bed all ledge. )
FounpA 7 A Scale [“=30Ft
APPROACHES: Improved surface treated gravel, N
h N
3
'S ‘?
& ¢
| Fronsition % 3 o Tronsition |
50 \ 2
A 13
o ,’;\ RY w® 0 k ® nr i 0 9 A
" e d : AT iy Aoe i e o~ W [4 4 o 410
5
” % . e 8 5
DAUBES S e k °
40 N
: 8+0 q*go
N
B el SURVEY -~ BLAKE
31 \ N 35 PLOT % TRACE ~ WELCH BRIDGE - 5465
/ T2 edge STRTE HIGHWAY COMMISSION
of(usgos. S 3 9 BRIDGE DIVISION
. ly N N
30 3 3 ¥ R GHRSE MILLS BRIDGE
0+0 1+0 240 3+0 Z+0 50 40 740 30 OVER

PROFILE

SCALE-HoR. 1230 ~ VERT. 175

GARDNER LRAKE OUTLET

IN THE TOWN OF

ERST MARGHIRS
WASHINGTON GOUNTY

SURVEY

SHEET |/ OF 4 AUGUSTA, MRINE  JAN. 195|

54—=10




45,0 '

45.0

£End of Project
6 +00

Stop GR. 5502 (R)

S*+50 S~—
5
-5 Nq,’éo *
45.0 i
- 1
- o S+o00 Remove Log Cribbing as directed by Engimeer
~BRIDGE~
45,0 B et 0 Y,
el T
T A}\( ISR
ThTR Jtor? Project LA URER SR R
- P ’
4r50 Sem ¢
Conerete
Start GR  4+/52(R) L AASTT
TR
t
45,0 j !
4+00
Stort GR 3+75% /L) Q
e ST P Y RU R T ERRAR AR AT NRE RN RRRATRY|
¥ d ) 2 3 4 5

c
| NCHES
4

e
e oL S e, 0 e
b No Guaro Ras
/45" [ /71=6" 27"
(o, 2-3” 00" 040" ANV

20%0" &/tyminows
ok, B ank = ;/”//ﬁ

Surrk Treatment Closs 4

£G s 4730

" A
Note: Do not excovote for Groval Bose "‘ 3 i
QUSY%

exlsting  moteriol /s sultabic .,

A Y Fo be Gravel Borrow”
except for the vse of
Excarated [arteriol.

3 L S T
= . e o, 2" Gravel Syrface 2 -
E\Iq - P N RN ‘[/"L"BTL /é,, Gravel ” Bose. s _A_y_ SLTES
/ L ‘s S e [ et R T T
3 _Z f : o
7 |
W { |
\ |
Trpicae Foie BANKk SECT/ON
wirk GuARD KAl
whera

PLOT— MAZEIKO
CHECK — 2847 BRIDGE 5465

STATE HIGHWAY COMMISSION
BRIDGE DIVISION

CHASE MILLS BRIDGE

OVER

GARDNER LAKE OUTLET

IN THE TOWN OF

EAST MACHIAS
WASHINGTON COUNTY

o

S

e e o e

e

g e




‘ ’ R
‘ 30", 6-2%
sist"  5l0" 9
AN
1 N N Q
® IS a N + o . Bt
3 SR ¥ N " 4 T o1
=~ ~ o0 L W T g
3 “l iy ‘*E-JLEIL-Z- i
: | — <
; N | /r—/ ‘2 N DR S
E o
//’/ | \\:; S ‘x\ Z
d—rF \ \ b | ’ ”
-0 N -, ! ~ % .
/ % IN i . F Ty
- 3 \ // : 'Z %7z,
1
f— ! \ \\Q f o | J/‘
i } R - )
IR S
17 Vi LFEZIIE , t _’0; i } l
DD ! 2 o 4" Drarn A l J |
h i ' ]
™ | | 8 i . |
{ ( [ i ‘ v I
"\" i A Aq Y \'\ {{? g / b”\‘*‘ — I ¢ i
X Ly & " 23 = S LA
DN \
. : ]'; N : N ) ::/ ol ‘;
3 ) o " o
N S < b 5 0 o | U N § &%
N a9 I 84 Pz — o i ™ T E! )|
NG S O o4 4 33
) N 3 ) S — /‘/: 5 4460 - KV
v:“ N 0= 01 bors, 4&1/7:' ] | PTA 46O “QE X
N NS L 42" WMot only. Setor 2207| P, e N ¥
N b 2 Ea gy centers R 1 | Aeyr|C. o 61’] ~ \Qj g
N o ﬁ | ) Construction £ 3 i 7 i - 7800,
Q . - T al |2 .z"i 250" chord on 25° Curve #Mr L/-{ " ,
2. | ol -] ” N i
: Q 1— e . )'% 250 Ciear  Span | Lg /d/é/‘ of"/‘/eary § s }%’.N
hjﬁ;\-\ " i o \\;’? ‘,,W :'N ‘__j roofing, Aburt "2 only ; N ‘9 ! //// &
N - , M . ¢ \ R N % X N X )
m‘-’”’” N 2 6 b \ Q' | Nore: cover rhe /0/05/7 s/o# ":ﬁ \,:\ g QQ
I~ Nee co4=) N betwaen rhe superstracture Ny ‘r
b N i\ e |\ A4 ond substructare on the bock N ‘ )
ks ! . N : < side with two Jogers of ﬁed:y ] ¢ &
§ E [ Q * roctihg /O wide, Coot rhe suyrroce . \ <{/ < R
Q1 ’: oF concrete ond bock oFf evch i ) V- Dera
Y2 ' ) . loyer as opplled with o suvitob/e § | 2 Q
N “ L' #] . 'E:' grode of roofihg cement. Recess 253 | | I J\V/
1 %= F rea Ho b I -
> D oreag 7o o€ covered 4. I h ]
e s e 2 \\ \ Note:  Plce A-bgrs af jynction . =11 [’ CO/V STRYUCTION C/ oINT
4 Sy S 4 4—\{:{— OF wings ond breas? walls, 8" fom o N ,
\ M Y 4 iy back Forms at 6" spacing rertically | W ,
Rl L ' 6 ?ﬂ)‘ ot and 6° below br/dge sect of . 0 N Point the comstruction [oints
7 ok = bd" < 5 N horizontally. Bend bors i Held \‘y// with one cogt of ospholt polni To breck
& FIN SA\ 3 > B S A7 N 7 the bond. Coper the bock of fhe joints
g S “(\ d ,’; o A \3 . with two Jayers of heory roofing /0" wide.
"9“ ’//, 2 /& kil 1% \\'Q \//% Coo# Fthe surfoce of concrere ond back
//.7 oo o = 8 \/ oF eoch Joyer as gpolled with o suifoble
3 ( . S A grade of rooflng cement. Recess orec Yo
'éj;jl) & \Z- N be covered . |
g >
2 : ’ Y A Q S e
: S A3y ﬂ_A_/V__ 1013 /8 2 :} S & ;
" W+ o
: ABYTNENT Mo. 2 N P
I . 4+t0 6-55 8
9 N = t
§ N Sy bgrode Q Y
§. Ve ke N 4576 - "Q RY
3 d . oy 2 2.0y o] S| e Lood (W .
Y Al A1 ond bocisy L0 R N
~ to be 'Grove/ Borrow’. 2 v -}L .,/ K‘B?a\ Surehorge bl LG - 4759 % ~ ONCRETE 624.5‘."//-’/047‘/0/1/ ~
N Frerners Oroins C-0'wide /n reor of at Abutments, A”;Z.m 0 \\ : & 3
8 cbuiments os sHown, olso Jrm reor of whg walls Y. -‘:df 1Y \J N y £/L 45 76 N Abutments . . ... ..Closs B
" ™~ AP e \~ b N Rall Posts & Bors. .. ... ..Class ¥
[ P ” s 0" 05 g4k ~ e
* Exoc?t /Jocotion of 4P Dro/ns fo be yrer et \: N S/abe o Clase A
dertermined oduring econstructiorn by £ngineer, ‘ }’;Af’_".' \§\ A\ Wzﬂ/‘/ﬂj Surfoce - . . . . Closs A-4
AN < A NN -
| 5 ‘\é\ N ey \Q‘ DESIGN - MAZEIKO
“ P “ |
1 N3 & &S \Q . TRAGE = MAZEIKO BRIDGE 5463
" e L N O, N STATE HIGHWAY COMMISSION
Working &ine 3 — ' 3 BRIDGE DIVISION
S &5 . )3 GHASE MILLS .BRIDGE
N \§k N = 2 ' OVER
AN
: % » GARDNER LAKE OUTLET
. v Aas ey IN_THE TOWN OF
2nd \red\ A £I8.00 1 oy e EAST MACHIAS
2707 1126|4357 , b AN ;
i T WASHINGTON GOUNTY
SECT/0/ A-A ABYTMENT ANALYS/S . Now\Ss? cam s et SUBSTRUCTURE

ISTA, MAINE




3 REINFORCING STEELL
N z v s P
: v Lot 2tz
o 1 i «
27 g N % ! S S
~ i Q
, ! o ! p ! Ry
7-4" 2 74”25 N g e
- N Lo
i \ i N 17T o
& r/\ ¥ | | : Pz 2L,
l F— \l: | % -
5 o A e i, M —
T 1L e=9 2\; % | @,
t - Tpoces & JL0E L0 % 27-32 T R S — | ! % /
g IR f ; 43
S .o >~ ) i
, S 26°/" o0 st b l‘ | o S w /t108
In 4t 4 e /4t 4E0 N * N V/f /-,
e s N I s DT 2hg"
i - N NN ! HiZ2 4 .
2,5 08f cc. ' 1) N N ' N 75
N 2o i N Y | I 8 Py )
N -1 - L I N 77
0y - 1 e = 3 \ 818 | i Q 3 § \\‘\"‘* Eé ¢l U '
: i | NN | N e 33, A Q RP ”=3
o e 1 y NN N v N éﬁ :
b b 3 i ,
= 4= iy N l{"|\N , NS 3 {3 ‘§‘w 3 “’ S %/
b 3 - 0 -
B Comstruction & - Q B 0 - ' k 't NER _\QE_%W_ Lok g S/-52 + HI-H2
RN 7 N M/ | 9 N N
N S R N
NN X 5 \V N SZ7IN N
R} " ST N /A
‘@Q' » R | ’ Q =‘/ v WNorss AJ dimensions ro & of bars.
S 3 1 Na%,
R </ S | | N g* BENT BARS STRAIGHT BARS
&\n Q "Q | “4 N zé. Mork |Size |\ Mo \Lenghl Locot/on || Mark | Size |Nellength| Locotlor
NN o | i7 £/ |*0 |24130°4") 5/as £z |"0 12527107 Slap
AN . ¥ N: 7 s/ "3 |2706?6f{curs 5. || F3 "5 |43 | 212" s/t
1 s 2854 75" [ N S2 |3 |27|6%8f Curs D.5. TI_|73 |28|25°8 |Wearing Saurs.
27°61"| 0-0 s/t I . | [ . s, :g, HI "3 112 |35 Int Roil Posts || T2 |"3 |24127-4 |Wearing Surt.
¥ y | b =g ?2 H2 |*3 /2 |4 1" |End Rail Posts|| RI |4 |12 | 7%7"|Rall Bar
" F—tdd—————1286 spoces /207 26 - 0% 2 7-5. —] w ] | N — 5 R2 |4 /2 |7-8¢]Roi/ Bor ¢l "4 |4 |27°0"|Curd
S - L1 ' 1 Nyx i 3 ;Z“ B RP "6 |16 |63\ W1 Roll Posts || 0/ "6 [/0]|/-6" | Dowels
v 3 /23" - g 777
7 Y 2 \/ 3 of .2 K76 |48 810" |Abutments
- jis § o
\C e 8 w W ’
\‘ Q -\ — —
/ )
\ ) L t %ﬁ' Al reinforcing stee/ shall conform fo  ASTM Spec/Frieations A305-49
21,4 s b ‘e 1l ’ ” P yad
I |48] 74 4 7/—4 BN 7-4 |£:8]| 52 "f_ w4
27:/1" A L ]- . ‘]'
> ¢ P
4.5, 5f p ' H 5&
D5 |47 2 — wut . |
. N Typreal | 1 0! e e
PLAN Y f— ‘ | by
. R A - ) o Sinf
b ol - - N : iy N
RIS 2z i 2 i A
of «f 1% Fag|ll . [|[d%2 | 2
|
/-8 2 /t2” R 7-8" /0" ! 1 ¥ 1
‘0" N ra s | | vl
LI AL 2 A L S AN e 77 .
"V)l W I_/” & Lg;/ * D5 |2% | ; _ 7-4 I[ /=27 | :
, e R _ " DRAIN DETAIL
B R Ny f [ == H 24 gage Golvarnized lror
¢ “1 Ra/l Anehors | ! | i 59"
] B \Q b \' | 4 | | !/ Regulred
R < ., = L 1 ity ¥
N Y \"o? 7] N t N Cipre stirrups o 120" Fe
72 ol 8% 5 y ® l w2l a0 AN J}‘A// , ~LES/IGN -
g ' v s ' e Sl o }“ — i 20:?;/7500 H-/5-44
%3‘ = 73, F2 E £/ = \h’ . f Dépress  surfocing of drain —RP e . e R p_:l f= (200
9 \ t— D) Wrep end i» .s/;;é, \3, § iy - n= /0
Y “ / K4 3t
N 3/ &5 » 2/ -7z F2-F5 —
;:\{\ spaces @ &F el -7z >| g; ) \ A \ Nores:  Stee/ bor the rall posts to be set before curd comcrete /s ploced. %ilc‘;?‘mzfér‘?"
N s L\ \\ Drain Rall bars ore to be precost ond set Inte position ss that the Fomgue CHECK — AZBL BRIDGE 5465
Q. RP \ ends project into the post Forms Z2i, Wrdp rthe fongue ends with two STATE HIGHWAY COMMISSION
loyers of heary reof/ng. Cut owoy o/ ekposed &dges of rootlng offer the BRIDGE DiVISION
ABYUTMENT No. | ABUTMENT No. 2 posts fhove been built, Curb to be cast w/th slob. H SE M”_L
SECT’ON A"A Y 5d5 \ » Constrvet Wire stirrups For rhe roil bors of *g annealed wire o A s BR'DGE
) A N D fp notels around drein moking o complete turn  about each R’ bar Y OVER
Cham#ber q/f exposed cdges of concreta ¥ wnless otharwise noted. GARDNER LAKE OU T LET
. . IN THE TOWN OF
RAIL DETAIL , i b SR ,
5 WASHINGTON COUNTY
SUPE UCTURE




APPENDIX D
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Fﬂ File No.: 205517-000
%Eﬁ CALCULATIONS
ICH Sheet: l1of6

Client:
Project:

Subject:

Maine Department of Transportation Date: 7-Aug-25
Chase Mills Bridge #5465 over Gardner Lake Outlet Computed by: EMH
Seismic Site Class Calculation Checked by: DMH

PROBLEM STATEMENT & OBJECTIVE

Determine the Seismic Site Class using available subsurface and SPT N information.

EXECUTIVE SUMMARY

Based on the subsurface conditions encountered at the six borings near the proposed substructures (BB-EMGLO-101

through BB-EMGLO-104 and BB-EMGO-201 through BB-EMGL0O-202), recommend a Seismic Site Class C.

REFERENCES

1. MaineDOT Bridge Design Guide, August 2003, with interim revisions through June 2018
2. AASHTO LRFD Bridge Design Specifications, 2020.

AVAILABLE INFORMATION

1. Boring logs dated September 2022 and June 2025 by New England Boring Contractors.
2. Elevations reference NAVD 88.

ASSUMPTIONS

. Where SPT N data was available to depths less than 100 ft, the subsurface profile was extended to 100 ft. The SPT N for

the extended profile was then assumed based on the available information.

. SPT N value for bedrock = 100 blows/ft; SPT N value for WOH = 1 blow/ft

PROCEDURE

. Check the site against the three categories of Site Class F, 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.

. 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:
7 = Vi1 di
s n d;
=1V

where

V,; = shear wave velocity of i th soil (ft/s).

d; = 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.




" File No.: 205517-000
CALCULATIONS —_—
lCH Sheet: 20f6
Client: Maine Department of Transportation Date: 17-May-23
Project: Chase Mills Bridge #5465 over Gardner Lake Outlet Computed by: EMH
Subject: Seismic Site Class Calculation Checked by: BCS
PROCEDURE
Method B
Average standard penetration test (SPT) for the upper 100 ft of the soil profile:
n
= i di
N = w4
i=1N;
where

N; = standard penetration resistance as measured directly in the field, uncorrected blow count, of i th soil
layer not to exceed 100 ft (blows/ft).

d; = 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:
N., = Zﬁl di
ch — Zm d;
i=1N;
where

N; = standard penetration resistance as measured directly in the field, uncorrected blow count, of i th
cohesionless soil layer (blows/ft).

d; = 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:

k
s = i=1%i
v oyk di
i=1s,;

where

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

d; = 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.




File No.: 205517-000
CALCULATIONS —_—
ICH Sheet: 30f6

Client: Maine Department of Transportation Date: 17-May-23
Project: Chase Mills Bridge #5465 over Gardner Lake Outlet Computed by: EMH
Subject: Seismic Site Class Calculation Checked by: BCS

SITE CLASS DEFINITIONS

(Table from AASHTO LRFD Bridge Design Specifications, Ninth Edition, 2020)

Table 3.10.3.1-1—Site Class Definitions

Site
Class Soil Type and Profile
A Hard rock with measured shear wave velocity, v, > 5,000 ft/s
B Rock with 2,500 ft/sec < v, < 5,000 ft/s
C Very dense soil and soil rock with 1,200 fi/sec < v, < 2,500 ft/s,
or with either N > 50 blows/ft, or 5, = 2.0 ksf
D Stiff soil with 600 ft/s < ¥, < 1,200 fi/s, or with either 15 < N < 50 blows/ft,
or 1.0< 5, <2.0 ksf
E Soil profile with ¥, < 600 fi/s or with either N < 15 blows/ft or 5, < 1.0 ksf, or any profile with more
than 10.0 ft of soft clay defined as soil with P7 > 20, w > 40 percent and 5, < 0.5 ksf
F Soils requiring site-specific evaluations, such as:
«  Peats or highly organic clays (/f = 10.0 ft of peat or highly organic clay where /{ = thickness of soil)
o Very high plasticity clays (H = 25.0 ft with P[> 75)
= Very thick soft/medium stiff clays (H =120 ft)

Exceptions: Where the soil properties are not known in sufficient detail to determine the site class, a site investigation
shall be undertaken sufficient to determine the site class. Site classes E or F should not be assumed unless the
authority having jurisdiction determines that site classes E or IF could be present at the site or in the event that
site classes E or F are established by geotechnical data.

where:

v = average shear wave velocity for the upper 100 ft of the soil profile

N = average Standard Penetration Test (SPT) blow count (blows/ft) (ASTM D1586) for the upper 100 ft of the
soil profile

5, = average undrained shear strength in kst (ASTM D2166 or ASTM D2850) for the upper 100 ft of the soil
profile

PI = plasticity index (ASTM D4318)

w = moisture content (ASTM D2216)




LIAL EV File No.: 205517-000
HALEY CALCULATIONS —]
A RICH Sheet: 40f6
Client: Maine Department of Transportation Date: 17-May-23
Project: Chase Mills Bridge #5465 over Gardner Lake Outlet Computed by: EMH
Subject: Seismic Site Class Calculation Checked by: BCS
CALCULATIONS - METHOD B
Boring ID:| BB-EMGLO-101
Ground Surface El.: 71.1
Sample Depth Elevation Description d SPTN d/N
Number (ft) (ft) (ft) (blows/ft)
1D 1 70.1 SAND (Fill) 3.0 32 0.094
2D 3 68.1 SAND (Fill) 2.0 29 0.069
3D 5 66.1 SAND (Fill) 2.0 7 0.286
4D 7 64.1 SAND (Marine Deposit) 3.0 5 0.600
5D 10 61.1 Silty GRAVEL (Glacial Till) 1.5 60 0.025
11.5 59.6 Bedrock 88.5 100 0.885
Totals = 100.0 1.958
N-bar (blows/ft) = 51.1
Site Class = C
Boring ID:| BB-EMGLO-102
Ground Surface El.: 71.2
Sample Depth Elevation Description d SPTN d/N
Number (ft) (ft) (ft) (blows/ft)
1D 1 70.2 SAND (Fill) 3.0 12 0.250
2D 3 68.2 SAND (Fill) 2.0 13 0.154
3D 5 66.2 SAND (Fill) 2.0 14 0.143
4D 7 64.2 SAND (Fill) 3.0 19 0.158
5D 10 61.2 SAND (Glacial Till) 2.0 6 0.333
6D 12 59.2 SAND (Glacial Till) 0.2 100 0.002
12.2 59 Bedrock 87.8 100 0.878
Totals = 100.0 1.918
N-bar (blows/ft) = 52.1
Site Class = C




[ \ — File No.: 205517-000
fﬁ%ﬁ{z ﬁ CALCULATIONS —]
D ICH Sheet: 5of6
Client: Maine Department of Transportation Date: 17-May-23
Project: Chase Mills Bridge #5465 over Gardner Lake Outlet Computed by: EMH
Subject: Seismic Site Class Calculation Checked by: BCS
CALCULATIONS - METHOD B
Boring ID:| BB-EMGLO-103
Ground Surface El.: 71.2
Sample Depth Elevation Description d SPTN d/N
Number (ft) (ft) (ft) (blows/ft)
1D 1 70.2 Sandy GRAVEL (Fill) 3.0 24 0.125
2D 5 66.2 SAND (Fill) 4.0 4 1.000
3D 7 64.2 SAND (Marine Deposit) 2.0 1.000
4D 9 62.2 No Recovery 4.0 1 4.000
5D 13 58.2 Silty GRAVEL (Glacial Till) 1.1 26 0.042
14.1 57.1 Bedrock 85.9 100 0.859
Totals = 100.0 7.026
N-bar (blows/ft) = 14.2
Site Class = E
Boring ID:| BB-EMGLO-104
Ground Surface El.: 71.4
Sample Depth Elevation Description d SPTN d/N
Number (ft) (ft) (ft) (blows/ft)
1D 1 70.4 Gravelly SAND (Fill) 3.0 23 0.130
2D 2 69.4 SAND (Fill) 2.0 5 0.400
3D 5 66.4 SAND (Fill) 2.0 15 0.133
7 64.4 Bedrock 93.0 100 0.930
Totals = 100.0 1.594
N-bar (blows/ft) = 62.7
Site Class = C




LIAL EV File No.: 205517-001
HALEY CALCULATIONS —_—
A RICH Sheet: 60of6
Client: Maine Department of Transportation Date: 7-Aug-25
Project: Chase Mills Bridge #5465 over Gardner Lake Outlet Computed by: EMH
Subject: Seismic Site Class Calculation Checked by: DMH
CALCULATIONS - METHOD B
Boring ID:| BB-EMGLO-201
Ground Surface El.: 70.9
Sample Depth Elevation Description d SPTN d/N
Number (ft) (ft) (ft) (blows/ft)
1D 2 68.9 SAND (Fill) 3.0 42 0.071
2D 4 66.9 SAND (Fill) 2.0 11 0.182
3D 6 64.9 SAND (Marine Deposit) 2.0 16 0.125
4D 8 62.9 SAND (Marine Deposit) 2.0 14 0.143
5D 10 60.9 SAND (Marine Deposit) 2.0 5 0.400
6D 12 58.9 SAND (Marine Deposit) 2.0 5 0.400
7D 13.1 57.8 SAND (Marine Deposit) 0.6 50 0.012
13.6 57.3 Bedrock 86.4 100 0.864
Totals = 100.0 1.321
N-bar (blows/ft) = 75.7
Site Class = C
Boring ID:| BB-EMGLO-202
Ground Surface El.: 71.4
Sample Depth Elevation Description d SPTN d/N
Number (ft) (ft) (ft) (blows/ft)
1D 2 69.4 SAND (Fill) 3.0 25 0.120
2D 4 67.4 SAND (Fill) 2.5 15 0.167
3D 6.5 64.9 SAND (Marine Deposit) 2.0 2.000
4D 8.3 63.15 SAND (Marine Deposit) 1.5 1 1.500
5D 9.2 62.25 GRAVEL (Glacial Till) 0.4 50 0.008
9.4 62 Bedrock 90.6 100 0.906
Totals = 100.0 4.701
N-bar (blows/ft) = 21.3
Site Class = D
SUMMARY
Boring N-bar Site Class
BB-EMGLO-101 51.1 C
BB-EMGLO-102 52.1 C
BB-EMGLO-103 14.2 E
BB-EMGLO-104 62.7 C
BB-EMGLO-201 75.7 C
BB-EMGLO-202 21.3 D
CONCLUSION

Recommend Seismic Site Class C.
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Client Maine Department of Transportation Date 8-Aug-25
Project Chase Mills Bridge No. 5465 over Gardner Lake Outlet Computed by EMH
Subject Bearing Resistance of Bedrock for Abutment Footings Checked by DMH

PROBLEM STATEMENT & OBJECTIVE

Calculate the factored bearing resistance at the service, strength and extreme limit states for the proposed
abutment footings bearing on bedrock.

EXECUTIVE SUMMARY

A factored bearing resistance of 18 ksf for the strength limit state is recommended.

A factored bearing resistance of 16 ksf for the service limit state for 1.0 in. settlement is recommended.
A factored bearing resistance of 31 ksf for the extreme event limit state is recommended.

AVAILABLE INFORMATION

1. Borings BB-EMGLO-101 through BB-EMGLO-104 and BB-EMGO-201 through BB-EMGLO-202 drilled by New England
Boring Contractors in September 2022.

2. Rock compressive strength laboratory test results.

REFERENCES

1. AASHTO LRFD Bridge Design Specifications, 9th Edition, 2020.
2. NCHRP Report 651, LRFD Design and Construction of Shallow Foundations for Highway Bridge Structures, 2010.

ELEVATION DATUM
Elevations reference the North American Vertical Datum of 1988 (NAVD88).
ASSUMPTIONS

1. The proposed abutments will be immediately behind the existing abutments. The bottom of footing elevations will be
approximately at the top of bedrock.

2. The peak compressive strength of bedrock is based on laboratory test data (see page 4 for a summary of laboratory
test results).

\\haleyaldrich.com\share\CF\Projects\0205517\Calculations\Rock Bearing Capacity\[2025-0807-HAI-East Machias Rock
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H%%ICH CALCULATIONS

Client Maine Department of Transportation

Project Chase Mills Bridge No. 5465 over Gardner Lake Outlet

Subject Bearing Resistance of Bedrock for Abutment Footings

File No. 205517-000

Sheet 20f11
Date 8-Aug-25
Computed by EMH
Checked by DMH

PROCEDURE FOR STRENGTH LIMIT STATE

1. See bearing resistance for footing on rock guidance from AASHTO LRFD 2020:

10.6.3.2 - Bearing Resistance of Rock

10.6.3.2.1 - General

The methods used for design of footings on rock shall consider the presence, orientation, and condition of
discontinuities, weathering profile, and other similar profiles as they apply at a particular site.

For footings on competent rock, reliance on simple and direct analyses based on uniaxial compressive rock
strengths and RQD may be applicable. For footings on less competent rock, more detailed investigations and
analyses shall be performed to account for the effects of weathering and the presence and condition of

discontinuities.

The designer shall judge the competency of a rock mass by taking into consideration both the nature of the
intact rock, and the orientation and condition of the discontinuities of the overall rock mass. Where engineering
judgment does not verify the presence of competent rock, the competency of the rock mass should be verified

using the procedures for RMR rating.

10.6.3.2.2 Semiemprical Procedures

The nominal bearing resistance of rock should be determined using empirical correlation with the Geometrics
Rock Mass Rating system. Local experience shall be considered in the use of these semi-empirical procedures.
The factored bearing stress of the foundation shall not be taken to be greater than the factored compressive

resistance of the footing concrete.

C10.6.3.2.2

The bearing resistance of jointed or broken rock may be estimated using the semi-empirical procedure
developed by Carter and Kulhawy (1988). This procedure is based on the unconfined compressive strength

of the intact rock core sample. Depending on the rock mass quality measured in terms of RMR system, the
nominal bearing resistance of a rock mass varies from small fraction to six times the unconfined compressive

strength of intact rock core samples.

2. See the nominal bearing resistance equation based on Carter and Kulhawy (1988) From NCHRP Report 651:

Guit = Gu(Vs+(my/s +5)°) Equation 82b

An errata to Carter and Kulhawy 1988

3. Determine the Rock Mass Ratio (RMR) and strength parameters s and m from NCHRP Report 651

to be used in Equation 82b:
RMR from Table 15 and Table 16

m and s from Hoek-Brown Failure Criterion

4. Apply resistance factor ¢ from Table 10.5.5.2.2-1 in AASHTO LRFD 2017 for bearing resistance

of footings on rock

\\haleyaldrich.com\share\CF\Projects\0205517\Calculations\Rock Bearing Capacity\[2025-0807-HAI-East Machias Rock E
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L File No. 205517-000
B CALCULATIONS —_—
Sheet 30f11
Client Maine Department of Transportation Date 8-Aug-25
Project Chase Mills Bridge No. 5465 over Gardner Lake Outlet Computed by EMH
Subject Bearing Resistance of Bedrock for Abutment Footings Checked by

PROCEDURE FOR SERVICE LIMIT STATE

1. See bearing resistance for footing on rock guidance from AASHTO LRFD 2017:
10.6.2.6 - Bearing Resistance at the Service Limit State

10.6.2.6.1 - Presumptive Values for Bearing Resistance

The use of presumptive values shall be based on knowledge of geological conditions at or near the structure
site.

See Table C10.6.2.5.1-1 Presumptive Bearing Resistance for Spread Footing Foundations at the Service Limit
State Modified after U.S. Department of the Navy (1982)

2. Use AASHTO LRFD 2020 presumptive bearing resistance for service limit state for settlement stated.

PROCEDURE FOR EXTREME EVENT LIMIT STATE
1. See bearing resistance for footing on rock guidance from AASHTO LRFD 2020:

11.5.8 - Resistance Factors for Extreme Event Limit state

Unless otherwise specified, all resistance factors shall be taken as 1.0 when investigating the extreme event limit

state. For overall stability of the retaining wall when earthquake loading is included, a resistance factor, ¢, of 0.9 shall be
used. For bearing resistance, a resistance factor of 0.8 shall be used for gravity and semigravity walls and 0.9 for MSE
Walls.

2. Use nominal resistance calculated for the Strength Limit State and apply a resistance factor of 0.8 from
AASHTO LRFD 2020 Section 11.5.8 to obtain the factored resistance.

\\haleyaldrich.com\share\CF\Projects\0205517\Calculations\Rock Bearing Capacity\[2025-0807-HAI-East Machias Rock Beari
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H File No. 205517-000
CALCULATIONS —_—
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Client Maine Department of Transportation Date 8-Aug-25
Project Chase Mills Bridge No. 5465 over Gardner Lake Outlet Computed by EMH
Subject Bearing Resistance of Bedrock for Abutment Footings Checked by DMH
AVAILABLE LABORATORY TEST DATA
Avg. Rock Depth of Peak
Test Ground Rock Ve . oc Avg. ep‘ ° e . .
Abutment . Specimen . Specimen | Compressive Failure
Boring Surface Core Specimen
No. No Elevation No Depth Elevation Below Top Strength Type
’ ’ BGS (ft) of Rock (ft) (psi)
R1 15.1 56.1 2.9 7,000 Intact
2 BB-EMGLO-102 71.2 R2 18.6 52.6 6.4 14,117 Intact
R2 20.7 50.6 8.5 16,562 Intact
BB-EMGLO-103 712 R1 19.0 52.2 4.9 29,799 Intact
1 R2 21.4 49.9 7.3 32,933 Intact
BB-EMGLO-104 714 R1 9.9 61.6 2.9 34,926 Intact
R2 17.0 54.4 10.0 30,814 Intact
SUMMARY OF BEDROCK DATA AT SITE
Depth of Rock
Test Ground Rock Avg. Rock | Avg. Rock eptho oc Rock Quality
Abutment . Rock Core Core Run . .
Boring Surface Core Core Depth Core Designation
No. No Elevation No (BGS) Elevation Below Top Recovery (RQD, %)
' ' of Rock (ft) (%) '
R1 14.0 57.1 2.5 100 55
BB-EMGLO-101| 711 R2 19.0 52.1 7.5 95 54
R1 15.0 56.2 2.8 100 62
2 BB-EMGLO-1021 712 R2 20.0 51.2 7.8 97 53
R1 16 54.9 2.4 100 10
BB-EMGLO-201| 709 R2 20 50.9 6.4 100 65
R1 17.0 54.2 2.9 97 85
BB-EMGLO-103| 712 R2 22.0 49.2 7.9 92 48
1 R1 10.1 61.3 3.1 97 55
BB-EMGLO-104] 714 R2 15.1 56.3 8.1 100 70
BB-EMGLO-202 71.0 R1 12.3 58.7 5.3 98 69

PARAMETERS FOR CALCULATIONS

1. Unconfined compressive strength information below is based on the average of the test results shown, which
represents intact material failures. Recall that the methodology presented by Carter and Kulhawy (1988) is based on
the unconfined compressive strength of the intact rock core samples.

Average RQD from borings at proposed bridge abutments:
Average RQD from Abutment 1 test borings:
Average RQD from Abutment 2 test borings:

Use average RQD at each proposed bridge abutment for final design.

Average peak compressive strength at proposed bridge abutments:

Average peak compressive strength at Abutment 1:

Average peak compressive strength at Abutment 2:

57
65
50

23,736
3,418
32,118
4,625
12,560
1,809

Use average peak compressive strength at each proposed bridge abutment for final design.

%
%
%

psi
ksf
psi
ksf
psi
ksf

Determine bearing resistances at each abutment. Recommend the controlling resistances to account for bedrock variability.

\\haleyaldrich.com\share\CF\Projects\0205517\Calculations\Rock Bearing Capacity\[2025-0807-HAI-East Machias Rock Bearing Capacity-F.xIsx]Sheet9




%il %E CALCULATIONS File No.
ICH Sheet

50f1

205517-000

1

Client Maine Department of Transportation Date 8-Aug-25
Project Chase Mills Bridge No. 5465 over Gardner Lake Outlet Computed by EMH
Subject Bearing Resistance of Bedrock for Abutment Footings Checked by DMH
Abutment 1 - Strength Limit State
Determine RMR
Table 15 from NCHRP Report 651:
PARAMETER RANGES OF VALUES
Point load 5 e i o e e
sigs |mmgm | NN | U scannee | BN | REGB LN s e
of intact index
rock Unconfined = 3160 520 i P
Relative Rating ] 12 T 4 2 1 0
. Dirill core quality RQD 0% to 10095 TS5 1o P 50% 10 75% 255 to S0M% <25%
" | Relative Rating 20 17 12 8 3
2 Spacing of joints =10 ft 3—10 R 1-3 fi 2in—1 0t =2 in
* | Relative Rating 30 25 20 10 5
« Very rough « Slightly = Slightly = Slicken-
surfaces rough rough sided =02 in
- Not surfaces surfaces surfaces or thick or
continuous = Separation | = Separation | = Gouge = Joints open
Coiditicn of jaiits e No <005 in <005 in <0.2 in =02 in
& : separation « Hard joint | = Soft joint thick or « Continuous
4 = Hard joint wall rock wall rock. = Joints open joints
wall rock L0502 in
= Continuous
joints
Relative Rating 25 20 12 [ 0
Gromd | Gifeweer | .
water iunnul None <400 galihr 4002000 galfhr =2.000 galthr
(t‘nn};linns_ length
{use one of 4
the three
evaluation Ratio =
5 | criteria ;s | joint water
o i 0 0.0-02 0205 >0.5
method (_\F principal
exploration) | sress
Ceneral Completely Moist only Water under Severe water
Conditions Dry (interstitial water) moderale pressure problems
Relative Rating 10 7 4 ]
Table 16 from NCHRP Report 651:
Strike and dip Verv
orientations of = Y Favorable | Fair | Unfavorable
) favorable
oints
Tunnels 0 -2 -5 -10 —12
Ratings| Foundations 0 2 | -7 _15 25
Slopes 0 -5 =25 —50 —60
Total RMR Value
Parameter Design Value Value Based on Table 15 (above) Relative Rating
Intact Rock
4625 ksf > 4,320 ksf 15
Strength
RQD 65% 50% to 75% 13
. . 2into1ft ]
Joint Spacing . 2in.to 1 ft 10
(observed in photos)
Slightly rough surfaces . .
. " . ) Slicken-sided surfaces
Joint Condition | separation 0.05-0.2 in . ) 6
. Joints open 0.05-0.2 in
(observed in photos)
Groundwater Moist only . X .
. . . Moist only (interstitial water) 7
Condition (interstitial water)
Joint Strike and ) .
. Fair Fair -7
Dip
Total Rating = 44
\\haleyaldrich.com\share\CF\Projects\0205517\Calculations\Rock Bearing Capacity\[2025-0807-HAI-East Machias Rock Bearing v1.0
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File No.

205517-000

Sheet 60of 11
Client Maine Department of Transportation Date 8-Aug-25
Project Chase Mills Bridge No. 5465 over Gardner Lake Outlet Computed by EMH
Subject Bearing Resistance of Bedrock for Abutment Footings Checked by DMH
Abutment 1 - Strength Limit State Continued
Determine s and m
Assume the rock type E
Table 17 from NCHRP Report 651:
RMR rating 100-81 8061 6041 40-21 <20
Class No. I I 1 v vV
& i Very good Good oy Poor Very
Description Ty g_ Y Fair rock Ty .
rock rock rock poor rock
Table 19 from NCHRP Report 651:
Rock type
A = Carbonate rocks with well developed crystal
cleavage— dolomite, limestone, and marble .
B = Lithified argrillaceous rocks—mudsione, Values of m and s from Hoek-Brown 1988:
siltstone, shale, and slate (normal to cleavage
C = Arenaceous rocks with strong crystals and RMR—1
Rock quality Constants | poory developed crystal cleavage —sandstone and m (17;) Equation 18
. —=e
ine grained polyminerallic igneous erystalling 7’n1
rocks— andesite, dolerite, diabase, and riyolite
E = Coarse-grained polyminerallic igneous and
metamorphic crystalline rocks—amphibolite, . .
gabbro, gneiss, granite, norite, quartz-dio e | m1 is the value of m for intact rock
A B C p I _E
INTACT ROCK
?gi:’]rrl::gltih‘r]r?;n size m 700 | 1000 | 1500 | 17.00 | 2500 (RMR—1 ) .
discontinuities. CSIR # 100 1.00 100 L.oo 10 s=e 6 Equatlon 19
rating: RMR = 100
VERY GOOD QUALITY
ROCK MASS Tightly
interlocking undisturbed m 240 343 514 5.82 8567
rock with unweathered 5 0.082 0082 0082 0.082 0.082
joims at 310 fi. CSIR
rating: RMR =85
GOOD QUALITY ROCK
MASS Fresh to slightly
westhered rock, slightly m 0.575 0821 1.231 1.395 2.052
disturbed with joints at 3— s 0.00293 [ 0.00293 [ 0.00293 | 000293 [ 0.00293
10 fr. CSIR rating: RMR =
65
FAIR QUALITY ROCK
ate st m 0128 | 0183 | 0275 | 0311 | 0458
spaced at 1.3 fi. CSIR 5 000008 | 000009 [ 0.00009 | 000009 [ CLO009
rating: RMR =44
POOR QUALITY ROCK
MASS Numerous
weathered joints at 2 1o 12 m 0.029 0041 006l 0.069 0102
in; some gouge. Clean s Ix10% | 3x10° [ 3x 100 | 3 10" [ 3x10°
compacted waste rock.
CSIR rating: RMR =13
VERY POOR QUALITY
ROCK MASS Numerous
heavily weathered joints m 0.007_ 0.010. 0015 0.017 0.025
spaced < 2 in with gouge. s Exto’ | 1xt0” | 12107 | 1 x107 1 x10
Waste rock with fines.
CSIR rating: RMR =3
Rock Quality | Rock Type RMR m; m S
Fair E 44 25.00 4.58E-01 8.84E-05
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Client Maine Department of Transportation Date

Project Chase Mills Bridge No. 5465 over Gardner Lake Outlet Computed by
Subject Bearing Resistance of Bedrock for Abutment Footings Checked by

205517-000

7 of 11

8-Aug-25

EMH
DMH

Abutment 1 - Strength Limit State Continued

Semi-empirical method by Carter and Kulhawy 1988:

q, = 32,118 psi
m = 0.458
= 8.84E-05
Quit = 350.1  ksf
= 0.45
g = 157.5  ksf

Abutment 1 - Service Limit State

average of laboratory test results below the footing bearing levels

Equation 82b
from Table 10.5.5.2.2-1
Equation 82b

Based on Table C10.6.2.5.1-1 the service limit state for bearing resistance on massive crystalline igneous and metamorphic

rock is recommended at 120

ksf for settlements of 1 in.

Table C10.6.2.5.1-1—Presumptive Bearing Resistance for Spread Footing Foundations at the Service Limit State Modified

after U.S. Department of the Navy (1982)

Bearing Resistance (ksf)
Recommended
Type of Bearing Material Consistency in Place Ordinary Range Value of Use
Massive crystalline igneous and metamorphic rock: | Very hard, sound rock 120-200 160
granite, diorite, basalt, gneiss, thoroughly cemented
conglomerate (sound condition allows minor cracks)
Foliated metamorphic rock: slate, schist (sound | Hard sound rock 60-80 70
condition allows minor cracks)
Sedimentary rock: hard cemented shales, siltstone, | Hard sound rock 30-50 40
sandstone, limestone without cavities
Weathered or broken bedrock of any kind, except | Medium hard rock 16-24 20
highly argillaceous rock (shale)
Compaction shale or other highly argillaceous rock | Medium hard rock 16-24 20
in sound condition
Well-graded mixture of fine- and coarse-grained soil: | Very dense 16-24 20
glacial till, hardpan, boulder clay (GW-GC, GC, SC)
Gravel, gravel-sand mixture, boulder-gravel | Very dense 12-20 14
mixtures (GW, GP, SW, SP) Medium dense to dense 814 10
Loose 4-12 6
Coarse to medium sand, and with little gravel (SW, | Very dense 812 8
SP) Medium dense to dense 4-8 [
Loose 2-6 3
Fine to medium sand, silty or clayey medium to | Very dense 6-10 6
coarse sand (SW, SM, SC) Medium dense to dense 4-8 3
Loose 2—4 3
Fine sand, silty or clayey medium to fine sand (SP, | Very dense 6-10 6
SM, SC) Medium dense to dense 4-8 3
Loose 2-4 3
Homogeneous inorganic clay, sandy or silty clay | Very dense 6-12 8
(CL, CH) Medium dense to dense 2-6 4
Loose 1-2 1
Inorganic silt, sandy or clayey silt, varved silt-clay- | Very stiff to hard 4-8 6
fine sand (ML, MH) Medium stiff to stiff’ 2-6 3
Soft 1-2 1

Abutment 1 - Extreme Event Limit State

From the Strength Limit State calculations, the nominal bearing resistance is the following:

Quie =

350.1  ksf

Using a resistance factor of 0.8 from Section 11.5.8, the factored bearing resistance is the following:

Or =

280.1  ksf

\\haleyaldrich.com\share\CF\Projects\0205517\Calculations\Rock Bearing Capacity\[2025-0807-HAI-East Machias Rock Beari
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CALCULATIONS

File No.

205517-000

Sheet 8of 11
Client Maine Department of Transportation Date 8-Aug-25
Project Chase Mills Bridge No. 5465 over Gardner Lake Outlet Computed by EMH
Subject Bearing Resistance of Bedrock for Abutment Footings Checked by DMH
Abutment 2 - Strength Limit State
Determine RMR
Table 15 from NCHRP Report 651:
PARAMETER RANGES OF VALUES
Point load 5 e i o e e
sigs |mmgm | NN | U scannee | BN | REGB LN s e
of intact index
rock Unconfined . 3160 520 i P
Relative Rating ] 12 T 4 2 1 0
. Dirill core quality RQD 90K to 10075 T5% 1o 5 50% 10 75% 255 to S0M% <25%
" | Relative Rating 20 17 12 8 3
2 Spacing of joints =10 ft 3—10 R 1-3 fi 2in—1 0t =2 in
* | Relative Rating 30 25 20 10 5
« Very rough « Slightly = Slightly = Slicken-
surfaces rough rough sided =02 in
- Not surfaces surfaces surfaces or thick or
continuous = Separation | = Separation | = Gouge = Joints open
Coiditicn of jaiits e No <005 in <005 in <0.2 in =02 in
& : separation « Hard joint | = Soft joint thick or « Continuous
4 = Hard joint wall rock wall rock. = Joints open joints
wall rock L0502 in
= Continuous
joints
Relative Rating 25 20 12 [ 0
Bl | RN .
water iunnul None <400 galihr 4002000 galfhr =2.000 galthr
(t‘nn};linns_ length
{use one of 4
the three
evaluation Ratio =
5 | criteria ;s | joint water
o i 0 0.0-02 0205 >0.5
method (_\F principal
exploration) | sress
Ceneral Completely Moist only Water under Severe water
Conditions Dry (interstitial water) moderale pressure problems
Relative Rating 10 7 4 ]
Table 16 from NCHRP Report 651:
Strike and dip Verv
orientations of = Y Favorable | Fair | Unfavorable
) favorable
oints
Tunnels 0 -2 -5 -10 —12
Ratings| Foundations 0 -2 -7 {-15 ] —25
Slopes 0 -5 =25 —50 —60
Total RMR Value
Parameter Design Value Value Based on Table 15 (above) Relative Rating
Intact Rock
1809 ksf 1,080 - 2,160 ksf 7
Strength
RQD 50% 50% to 75% 13
. . 2intolft .
Joint Spacing . 2in.to 1 ft 10
(observed in photos)
Slightly rough surfaces . .
. " . ) Slicken-sided surfaces
Joint Condition | separation 0.05-0.2 in . ) 6
. Joints open 0.05-0.2 in
(observed in photos)
Groundwater Moist only . X .
. . . Moist only (interstitial water) 7
Condition (interstitial water)
Joint Strike and
. Unfavorable Unfavorable -15
Dip
Total Rating = 28
\\haleyaldrich.com\share\CF\Projects\0205517\Calculations\Rock Bearing Capacity\[2025-0807-HAI-East Machias Rock Bearing v1.0
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File No.

205517-000

Sheet 90of11
Client Maine Department of Transportation Date 8-Aug-25
Project Chase Mills Bridge No. 5465 over Gardner Lake Outlet Computed by EMH
Subject Bearing Resistance of Bedrock for Abutment Footings Checked by DMH
Abutment 2 - Strength Limit State Continued
Determine s and m
Assume the rock type E
Table 17 from NCHRP Report 651:
RMR rating 100-81 80-61 6041 || 40-21 <20
Class No. I I m | v
& i Very good Good oy Poor Very
Description Ty g_ Y Fair rock Ty .
rock rock rock poor rock
Table 19 from NCHRP Report 651:
Rock type
A = Carbonate rocks with well developed crystal
cleavage— dolomite, limestone, and marble .
B = Lithified argrillaceous rocks—mudsione, Values of m and s from Hoek-Brown 1988:
siltstone, shale, and slate (normal to cleavage
C = Arenaceous rocks with strong crystals and RMR—-100
Rock quality Constants | poory developed crystal cleavage —sandstone and m (17;) Equation 18
v —=e
ine grained polyminerallic igneous erystalling 7’n1
rocks— andesite, dolerite, diabase, and riyolite
E = Coarse-grained polyminerallic igneous and
metamorphic crystalline rocks—amphibolite, . .
gabbro, gaeiss, granile, norite, quarts-diog m1lis the Value Of m for intact rOCk
A B C D E
INTACT ROCK
?gi:’]rrl::gltih‘r]r?;n size m 700 | 1000 | 1500 | 17.00 | 2500 (RMR-1 .
discontinuities, CSIR ¥ Lo 1.00 1.0 L 1 s=e 6 Equatlon 19
rating: RMR = 100
VERY GOOD QUALITY
ROCK MASS Tightly
interlocking undisturbed m 240 343 514 5.82 8567
rock with unweathered 5 0.082 0082 0082 0.082 0.082
joims at 310 fi. CSIR
rating: RMR =85
GOOD QUALITY ROCK
MASS Fresh to slightly
westhered rock, slightly m 0.575 0821 1.231 1.395 2.052
disturbed with joints at 3— s 0.00293 [ 0.00293 [ 0.00293 | 000293 [ 0.00293
10 fr. CSIR rating: RMR =
65
FAIR QUALITY ROCK
ate st m 0128 | 0183 | 0275 | 0311 | 0458
spaced at 1.3 fi. CSIR 5 000008 | 000009 [ 0.00009 | 000009 [ CLO009
rating: RMR =44
POOR QUALITY ROCK
MASS Numerous
weathered joints at 2 1o 12 m 0.029 0041 006l 0.069 0102
in; some gouge. Clean s Ix10% | 3x10° [ 3x 100 | 3 10" [ 3x10°
compacted waste rock.
CSIR rating: RMR =13
VERY POOR QUALITY
ROCK MASS Numerous
heavily weathered joints m 0.007_ 0.010. 0015 0.017 0.025
spaced < 2 in with gouge. s Exto’ | 1xt0” | 12107 | 1 x107 1 x10
Waste rock with fines.
CSIR rating: RMR =3
Rock Quality | Rock Type RMR m; m s
Poor E 28 25.00 0.146 0.0000061
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HAI B
mﬁ“%j % -

= taﬁ“

)RICH

CALCULATIONS

File No.
Sheet

Client
Project

Subject

Maine Department of Transportation

Date

Chase Mills Bridge No. 5465 over Gardner Lake Outlet

Computed by

Bearing Resistance of Bedrock for Abutment Footings

Checked by

205517-000

10 of 11

8-Aug-25

EMH
DMH

Abutment 2 - Strength Limit State Continued

Semi-empirical method by Carter and Kulhawy 1988:

q, = 12,560 psi
m = 0.146
= 6.14E-06
Quit = 39.2 ksf
= 0.45
g = 17.6 ksf

Abutment 2 - Service Limit State

average of laboratory test results below the footing bearing levels

Equation 82b
from Table 10.5.5.2.2-1
Equation 82b

Based on Table C10.6.2.5.1-1 the service limit state for bearing resistance on weathered or broken rock is recommended
16 ksf for settlements of 1 in.

at

Table C10.6.2.5.1-1—Presumptive Bearing Resistance for Spread Footing Foundations at the Service Limit State Modified

after U.S. Department of the Navy (1982)

Bearing Resistance (ksf)
Recommended
Type of Bearing Material Consistency in Place Ordinary Range Value of Use
Massive crystalline igneous and metamorphic rock: | Very hard, sound rock 120-200 160
granite, diorite, basalt, gneiss, thoroughly cemented
conglomerate (sound condition allows minor cracks)
Foliated metamorphic rock: slate, schist (sound | Hard sound rock 60-80 70
condition allows minor cracks)
Sedimentary rock: hard cemented shales, siltstone, | Hard sound rock 30-50 40
sandstone, limestone without cavities
Weathered or broken bedrock of any kind, except | Medium hard rock 16-24 20
highly argillaceous rock (shale)
Compaction shale or other highly argillaceous rock | Medium hard rock 16-24 20
in sound condition
Well-graded mixture of fine- and coarse-grained soil: | Very dense 16-24 20
glacial till, hardpan, boulder clay (GW-GC, GC, SC)
Gravel, gravel-sand mixture, boulder-gravel | Very dense 12-20 14
mixtures (GW, GP, SW, SP) Medium dense to dense 814 10
Loose 4-12 6
Coarse to medium sand, and with little gravel (SW, | Very dense 812 8
SP) Medium dense to dense 4-8 [
Loose 2-6 3
Fine to medium sand, silty or clayey medium to | Very dense 6-10 6
coarse sand (SW, SM, SC) Medium dense to dense 4-8 3
Loose 2—4 3
Fine sand, silty or clayey medium to fine sand (SP, | Very dense 6-10 6
SM, SC) Medium dense to dense 4-8 3
Loose 2-4 3
Homogeneous inorganic clay, sandy or silty clay | Very dense 6-12 8
(CL, CH) Medium dense to dense 2-6 4
Loose 1-2 1
Inorganic silt, sandy or clayey silt, varved silt-clay- | Very stiff to hard 4-8 6
fine sand (ML, MH) Medium stiff to stiff’ 2-6 3
Soft 1-2 1

Abutment 2 - Extreme Event Limit State

From the Strength Limit State calculations, the nominal bearing resistance is the following:

Quit = 39.2 ksf

Using a resistance factor of 0.8 from Section 11.5.8, the factored bearing resistance is the following:

g = 31.3 ksf

\\haleyaldrich.com\share\CF\Projects\0205517\Calculations\Rock Bearing Capacity\[2025-0807-HAI-East Machias Rock Beari
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File No. 205517-000

E) g CALCULATIONS i
" DRICH Sheet 11 of 11

Client
Project

Subject

Maine Department of Transportation Date 8-Aug-25
Chase Mills Bridge No. 5465 over Gardner Lake Outlet Computed by EMH
Bearing Resistance of Bedrock for Abutment Footings Checked by DMH

CONCLUSIONS AND RECOMMENDATIONS
Strength Limit State

The recommended factored bearing resistance for the strength limit state is 18 ksf, based on the
computed bearing resistance for Abutment 2.

Service Limit State

The recommended presumptive value for broken bedrock is 16 ksf for the service limit state for

a settlement up to 1.0 in. Broken bedrock was selected due to the presence of weathering and highly fractured zones
encountered in some of the cored rock.

Extreme Event Limit State

The recommended factored bearing resistance for the extreme event limit state is 31 ksf, based
on the computed bearing resistance for Abutment 2.

Use bearing resistance calculated at Abutment 2 to design both abutment footings to account for potential
variability in bedrock.

\\haleyaldrich.com\share\CF\Projects\0205517\Calculations\Rock Bearing Capacity\[2025-0807-HAI-East Machias Rock E v1.0
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}Eﬂ ‘ E’i“ CALCULATIONS File No. 205517-000
%D ICH Sheet lof1l

Client: Maine Department of Transportation Date 16-Sep-24
Project: Chase Mills Bridge No. 5465 over Gardner Lake Outlet Computed by EMH
Subject: Sliding Resistance for Footings Bearing on Bedrock Checked by BCS

PROBLEM STATEMENT AND OBJECTIVE

Determine the coefficient of friction between the abutment breastwall and wingwall footings and bedrock, and resistance
factors for sliding for the Service, Strength, and Extreme Event Limit States.

EXECUTIVE SUMMARY

The coefficient of friction between the footing and bedrock is = 0.70
The resistance factor for sliding at the Strength Limit State is = 0.8
The resistance factor for sliding at the Service and Extreme Event Limit States is = 1.0
REFERENCES

1. AASHTO LRFD Bridge Design Specifications, 9th edition, 2020.
2. MaineDOT Bridge Design Guide, August 2003, with interim revisions through June 2018.

AVAILABLE INFORMATION
1. Borings BB-EMGLO-101 through BB-EMGLO-104 drilled by New England Boring Contractors in September 2022.
ASSUMPTIONS

1. The abutment footings will bear directly on bedrock.
2. The rock surface will be prepared in-the-dry and in accordance with Section 5.3.4.2 of the BDG.

CALCULATIONS
Coefficient of Friction Between Concrete and Bedrock

Nominal sliding resistance between the cast-in-place concrete footing/sub-footing and bedrock is dependent on the
coefficient of friction (tand) at the interface between the two materials.

Estimated footing-rock interface friction angle (6):
35 deg., friction angle for mass concrete on clean sound rock (AASHTO LRFD Table C3.11.5.3-1)

Recommended & = 35 deg., friction angle between footing/seal and bedrock
Recommended tand = 0.70 coefficient of friction

Resistance Factors
Service Limit State

AASHTO LRFD Section 10.5.5.1 prescribes a Service Limit State resistance factor
equal to = 1.0

Strength Limit State

AASHTO LRFD does not prescribe a sliding resistance factor for shallow foundations on bedrock.

For cast-in-place concrete on sand, the sliding resistance factor is = 0.8 (AASHTO LRFD Table
10.5.5.2.2-1)

Extreme Event Limit State

Section 10.5.5.3.3 of AASHTO LRFD prescribes a resistance factor of
of foundations in the Extreme Event Limit State. 1.0
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! File No. 205517-001
CALCULATIONS EEE—
'CH Sheet lof1l

Client: Maine Department of Transportation Date 8-Aug-25
Project: Chase Mills Bridge No. 5465 over Gardner Lake Outlet Computed by EMH
Subject: Active Lateral Earth Pressure Coefficients for Semi-Integral Abutments and Wingwalls Checked by BCS

PROBLEM STATEMENT & OBJECTIVE
Calculate static active earth pressure coefficients for abutment breastwalls and wingwalls.

REFERENCES

1. AASHTO LRFD Bridge Design Specifications, 9th edition, 2020.

2. MaineDOT Bridge Design Guide, August 2003, with interim revisions through June 2018.
3. Ddesign drawings prepared by Stantec.

ASSUMPTIONS
1. Abutment breastwalls and wingwalls are backfilled with Granular Borrow.
2. Free draining material used to backfill walls and drains are provided (i.e., no hydrostatic pressures develop).

SOIL PROPERTIES AND WALL GEOMETRY

designates input cell

Total Unit Weight, Y (pcf) = 125 pcf Soil Type 4, BDG Table 3-3
Effective Friction Angle, ¢' = 32 degrees Soil Type 4, BDG Table 3-3
Backslope Angle, B = 0 26.6 | 29.7 |degrees (horiz., 2H:1V, 1.75H:1V)
Backface of Wall Angle to Horizontal, a = 90 degrees per Stantec dwg's
Soil and Wall Friction Angle, 6 = 24 degrees Soil Type 4, BDG Table 3-3

RANKINE STATIC ACTIVE LATERAL EARTH PRESSURE COEFFICIENT (K.,

cos fF—qfcos” fF—cos” ¢
cos fF+ \/cosl [ —cos” ¢
K, Rankine =| 0.31 | 0.46 | 0.56 |

K, =cos 8- MaineDOT BDG Section 3.6.5.2

COULOMB STATIC ACTIVE LATERAL EARTH PRESSURE COEFFICIENT (K.,

sin®(er + ¢)
sin(g +5)-sin(g— 3) T MaineDOT BDG Section 3.6.6

sin{a - &)-sin(f + a) |

e
Am_

sin” e -sinlo — r)‘]-[l +
A%

Ka,Coqumb =| 0.27 | 0.46 | 0.54 |
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