April 10, 2025

Subject: Eastern Trail WIN 019426.00 & 019426.10
Location: Scarborough and South Portland
Amendment No. 1

Dear Sir/Ms.:

Please make the following changes to bid documents:

In the Bid Book:

REMOVE section 530.08 Warranty and REPLACE with section 530.08 “The bridge manufacturer shall
warranty their steel structure(s) to be free of design, material and workmanship defects for a period of
ten years from the date of delivery. Wood decking and wood attachments shall carry a five year warranty
against rot, termite damage, or fungal decay.

In the Plans:

Remove 48 hours under Pile Notes note 7, Replace with 24 hours.

The following questions have been received:

Question: Can the project geotechnical report be provided?

Response: Yes, the geotechnical report will be added to the bid documents.

Question: Can the Exploration Location Plan as referenced in the Boring Logs be provided?

Response: Yes, the Exploration Location Plan will be provided and is included in the project geotechnical
report.

Question: Would 24 hour restrikes on the test piles be acceptable?
Response: A minimum of 24 hours is acceptable for restrike tests.

Question: Can you provide existing and design elevations for the site from station 104+50 to 116+00 and
126+50 to 183+007?

Response: Design profiles for the station ranges referenced above were not developed for the plans.
Intent is for the Contractor to follow parameters shown on Trail Typical Sections sheet 3 of the plans.

Question: Special provision section 530.032 (Bridge Requirements, bullet one) indicates that the
Nonesuch Crossing should have a top chord that is cambered along a circular arch, however the plans
show the bridge with parallel top and bottom chords. Please clarify.



Response: The top and bottom chord shall be cambered along a circular arch, following the camber
requirements of Special Provision Section 530.032.

Question: Special provision section 530.032 (Bridge Requirements, bullet one) require verticals to be
plumb. The bridge is on a slope, is it acceptable for the verticals to be perpendicular to the bottom
chord? This is customary in prefabricated truss design and fabrication, but can be built plumb if you
would like.

Response: Yes, it is acceptable for the verticals to be perpendicular to the bottom chord.

Question: Special provision section 530.032 (Bridge Requirements, bullet four) indicates that the bridges
are to be designed utilizing a nested floor beam (floor beam to fit within the trusses) as shown on the
plans. The plans show the floor beams framing into the bottom chords for both structures. This will work
for the CSX railroad structures as they are designed as through trusses, but not the Nonesuch Crossing
structure. For the Nonesuch Crossing structure, we can nest the floor beams as shown on the plans, but
would also prefer to have the option to situate them below the bottom chord in an underhung
configuration as it would result in a similar depth and also may reduce price and weight. Please confirm
that both of these conditions are acceptable.

Response: The floor beams shall remain nested as required in Special Provision 530.

Question: Special provision section 530.038 (Warranty) indicates that wood decking shall carry a ten-
year warranty against rot, termite damage, or fungal decay. The industry standard is to carry a 10-year
warranty for hardwood materials, but not softwood materials like what is required per this project. Can
the term of this warranty be reduced or eliminated entirely?

Response: The warranty for timber against rot, termite damage, and fungal decay shall be reduced from
10-years to 5-years.

Question: Sheet 29 of 69 shows 22’-6” track clearance is required over the track, what is the width from
centerline of track the clearance needs to be maintained, as well as the track elevation?

Response: The required clearance envelope is depicted in Figure 2-1 of the MaineDOT Bridge Design
Guide located on their website. In general, the 22’-6” vertical clearance is required for a 10’-0”
horizontal dimension, centered on each track (5’-0” each side of the track). The track elevation beneath
the bridge is EL 34.1 (western-most rail) and EL 34.5 (eastern-most rail).

Question: Does 107°-0” length of protective screening on the CSX Railroad crossing need to be installed
on only the sides of the truss, or will it be required over the top as well?

Response: Protective screening shall be provided over the top as well.
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R.W. Gillespie & Associates, Inc.
Geotechnical Engineering » Environmental Consulting « Materials Testing Services

08 February 2019

Timothy Cote, P.E.

HNTB Corporation

340 Country Road, Suite 6-C
Westbrook, Maine 04092

VIA EMAIL: t{cote@hntb.com

Subject: Report of Geotechnical Evaluation
Scarborough Eastern Trail, MaineDOT Project No. STP-1942(610)
Scarborough, Maine
RWG&A Project No. 0600-102

Dear Mr. Cote:

R. W. Gillespie & Associates, Inc., (RWG&A) is pleased to present the results of the geotechnical
evaluation related to a proposed Eastern Trail pedestrian-bicycle bridge over the Nonesuch River
and the above grade Pan-Am Railroad crossing in Scarborough, Maine. This work was performed
in general accordance with Task Order Nos. 1 and 2 dated 25 April 2016 and 30 May 2018,
respectively, associated with the Master/Task Order Agreement dated 25 April 2016 (HNTB
Project 66807). The purpose of this geotechnical evaluation was to explore and evaluate
subsurface conditions in the area of the planned Nonesuch River approach embankment and Pan-
Am Railroad crossing, and to provide evaluations and recommendations for use in design of the
embankments and the bridge foundations.

We have enjoyed working with HNTB Corporation on this project. Please contact us if you have
any questions or if we may be of further service.

Sincerely,
R. W. GILLESPIE & ASSOCIATES, INC.

éﬁ?ﬁﬂ.&%

Geotechnical Engipeer

’// Marc R. Grenier, P.E.

ief Ggbtechnical Engineer Technical Reviewer

CG\PROJECTS\IGD00600-102-1 5\Reposts'2}| 9-02-01 Final Gl Report 0600-102 docx.

Corporate Office: 20 Pomerleau Street, Suite 100 o Biddeford, ME 04005 e 207-286-B008 e Fax 207-710-0000
Branch Offices: 177 Shattuck Way, Suite | West ® Newington, NH 03801 e 603-427-0244 e Fax 603-430-2041
44 Wood Avenue, Suite | @ Mansfield, MA 02048 o 508-623-0101
www.rwgillespie.com
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R.W. Gillespie & Associates, Inc.

EXECUTIVE SUMMARY

This report presents the results of a geotechnical evaluation for the Scarborough Eastern Trail
project in Scarborough, Maine (MaineDOT Project No. 1942(610)). The purpose of this
geotechnical evaluation was to make a visual condition assessment of the existing Nonesuch
River approach south embankment, to explore and evaluate subsurface conditions in the area of
the planned Nonesuch River north embankment and the planned Pan-Am Railroad crossing, and
to provide evaluations and recommendations for use in design of the approach embankments and
railroad crossing bridge foundations.

R.W. Gillespie & Associates, Inc.’s scope of services and understanding of the proposed project
are summarized in Section 1 of this report. The field exploration and laboratory testing programs
are presented in Sections 2 and 3, respectively. Section 4 presents a summary of subsurface
conditions encountered at the planned Pan-Am approach embankment and bridge substructures.
Sections 5 and 6 summarize evaluations and design recommendations for the Pan-Am Railroad
crossing approach embankments and bridge substructures, respectively. Section 7 presents a
summary of subsurface conditions encountered, evaluations, and recommendations for the
Nonesuch River embankment.

The primary geotechnical considerations for the proposed project are slope stability of the
approach embankments and settlement of the Pan-Am Railroad crossing bridge pier. Lower
weight fill (i.e., open-graded crushed rock) with granular lightweight coarse aggregate such as
expanded shale aggregate is recommended for portions of the railroad crossing approach
embankments. Geofoam fill with granular borrow embankment fill is a lightweight fill
alternative. Recommendations for the use of expanded shale and geofoam fills are provided in
the report. The Nonesuch River approach embankment may be constructed using granular
borrow.

Recommendations for end-bearing, pile-support of the bridge’s stub abutments and pier are
provided. Piles supporting the stub abutments may be located within the reinforced zone of
mechanically stabilized earth fill. Design and construction of reinforced zones and pile-supported
abutment will need to be coordinated with one another. Pipe sleeves around piles through
reinforced zones of mechanically stabilized earth fill will be needed.

RWG&A Project No. 0600-102 08 February 2019
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1.0 INTRODUCTION
1.01 Background

The proposed Eastern Trail project consists of a new recreational trail extending north from the
east side of the Nonesuch River in Scarborough, Maine toward the Wainwright Recreational
Complex in South Portland, Maine. The trail project will use a section of a former railroad track
right-of-way to cross the Nonesuch River with a new bridge. The project will also require an
above-grade crossing of the active Pan-Am Railroad right-of-way. Approach embankments and a
two-span bridge are proposed. This report addresses geotechnical conditions related to the
Nonesuch River approach embankments, and to the Pan-Am Railroad crossing bridge
foundations and approach embankments.

R.W. Gillespie & Associates, Inc.’s (RWG&A’s) understanding of the project is based on
communications with HNTB Corporation (HNTB), site visits, and review of the following
drawings:

e Preliminary plan set titled STP-1938(600) Eastern Trail Multi-Use Recreational Trail
Development, Project Length 1.6 mil., A Grading, Base, Surface, Trail and Bridge
Project provided by HNTB 31 July 2018.

e Sheet Nos. 22, 37, 38, and 39 of the plan set titled Town of Scarborough, Eastern Trail
Connector, Scarborough to South Portland, Maine, State of Maine Department of
Transportation STP-1942600 and STP-1942610, provided by HNTB 14 November
2018. The sheets show the Pan-Am railroad crossing abutment and pier plans.

The planned Pan-Am Railroad crossing will be located within the Central Maine Power
transmission line easement off of Parkway Drive. Based on conceptual design information
provided to RWG&A, the crossing will consist of a 220-foot long, 10-foot wide, two-span bridge
with a pier at the east side of the railroad tracks. The minimum design vertical clearance between
the railway and pedestrian-bicycle bridge is 22.5 feet. Approach embankments would have a top
width of about 14 feet and would be up to 22 feet above current ground surface.

The railroad crossing’s west approach embankment would be about 475 feet long and have side
slopes pitched at 2 units horizontal to 1 unit vertical (2H:1V). The east embankment would have
a Mechanically Stabilized Earth (MSE) Retaining Wall about 210 feet long to laterally support
the embankment’s north side. The top of the wall would be about 16 feet above adjacent ground
surface at the east abutment. The south side (note: transmission line side) of the east
embankment would be a fill slope pitched at 2H:1V.

The existing Nonesuch River embankments and abutments would be used to support a new
pedestrian-bicycle bridge over the river. The new bridge would span about 34.5 feet. The south
embankment is full height and would be used without modification, excepting trail base
construction. The railroad’s north embankment had been removed and will be rebuilt to
accommodate the grade change between the abutment and new trail over a distance of about 200
feet. Up to about 10 feet of fill above current ground surface would be needed to construct the
north embankment.

RWG&A Project No. 0600-102 08 February 2019



R.W. Gillespie & Associates, Inc. Page 2 of 27

1.02 Scope of Services

The subject evaluation was performed to develop site-specific soil and laboratory data, and to
make geotechnical evaluations for planning and final design of the proposed construction. Refer
to Appendix A for use and limitations of this report. RWG&A conducted a preliminary
geotechnical evaluation for use in planning of the project and summarized its findings and
preliminary recommendations in the Report of Preliminary Geotechnical Evaluation for
Scarborough Eastern Trail, MaineDOT Project No. 019386.00, Scarborough, Maine, dated 06
November 2013, RWG&A Project No. 0600-092. As performed, RWG&A’s scope of services
for the subject services included the following items:

Nonesuch River Crossing

e Made a site visit to observe conditions exposed at ground surface and conducted a visual
observation of the south approach embankment.

e Reviewed readily available, published soils and geologic mapping information.
e Prepared a program of soil explorations and sampling. Marked explorations in the field
and notified DigSafe. Arranged for and monitored soil borings drilled on the planned

embankment at the north side of the Nonesuch River.

e Conducted geotechnical laboratory tests and evaluated data relative to the proposed
embankment construction.

Pan-Am Railroad Crossing

e Made a site visit, reviewed project information and previous subsurface explorations, and
reviewed readily available soils and geologic mapping information.

e Prepared a program of soil explorations and sampling. Marked proposed exploration
locations in the field. Contacted DigSafe, OK-TO-DIG registered member public entities,
and Central Maine Power to locate public utilities as-needed to conduct explorations.

e Arranged to have soil borings performed by a local drilling contractor. RWG&A provided
technical monitoring of the exploration activities, sampling, and testing.

e Performed laboratory tests on selected soil samples recovered from the subsurface
explorations to aid in soil description, and for determination of engineering properties

needed for railroad foundation design and site development analysis.

e Evaluated acquired field, laboratory, and engineering information with respect to the
proposed construction.

e Prepared this report presenting the findings, conclusions, and recommendations of the
geotechnical evaluations.
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RWG&A’s scope of services excluded an environmental site assessment relative to oil and
hazardous materials or evidence of a potential release or threat of oil or hazardous materials on,
below, or around the site. Any statement in this report, or on the exploration logs, regarding
odors or unusual or suspicious conditions is for informational purposes only and is not intended
to constitute an environmental assessment. RWG&A’s scope of services also excluded preparing
contract drawings or technical specifications for construction.

Elevations used in this report were obtained or interpolated from the above noted drawings. It is
understood elevations presented on the drawings are in units of feet and referenced to North
American Vertical Datum of 1988 (NAVD 88).

2.0 SUBSURFACE EXPLORATION

Test borings were drilled as part of the preliminary geotechnical evaluation in 2013 and in 2016

and 2018 for the final geotechnical evaluation. As performed, the subsurface exploration
program for the Scarborough Eastern Trail project consisted of the following test borings:

Depth Advanced Below
Boring Designation Local Ground Surface Date Drilled Termination Stratum
(feet)
PAN-AM RAILROAD CROSSING
BB-SPC-101 91.2 13 June 2013 Silty sand with gravel (SM)
BB-SPC-102 101.5 12 June 2013 Silty sand with gravel (SM)
BB-SPC-201 52.0 07 October 2016 Silty clay (CL)
BB-SPC-201A 133.8 15-18 June 2018 Bedrock
BB-SPC-202 136.0 04-06 October 2016 Bedrock
BB-SPC-203 151.2 27-30 September 2016 | Bedrock
BB-SPC-203A 62.0 19 June 2018 Possible sand
EB-SPC-202 60.8 07 October 2016 Silty clay (CL)
EB-SPC-203 16.0 27-September 2016 Silty clay (CL)
EB-SPC-203A 65.0 19 June 2018 Possible sand
EB-SPC-204 60.0 20 June 2018 Possible sand
EB-SPC-205 57.0 20 June 2018 Sand with silt (SP-SM)
NONESUCH RIVER CROSSING
EB-SNR-101 62.0 12 July 2016 Sand
EB-SNR-102 62.0 13 July 2016 Sand
EB-SNR-103 62.0 12 July 2016 Sand

Boring locations for the Pan-Am Railroad Crossing and Nonesuch River Crossing are shown on
Figure 2 and 3, respectively.

The BB-series borings were drilled at the approximate locations of the anticipated pedestrian-
bicycle bridge substructure locations when the borings were drilled. The EB-series borings were
drilled along the alignment of approach embankments. The boring locations were marked in the
field prior to drilling by tape survey methods from features exposed at ground surface including
flagged trail centerline and shown on provided plans. Elevations were interpolated from
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topographic mapping and centerline survey data. Exploration locations shown on Figures 2 and 3
are accurate only to the degree implied by the methods used to locate them.

The June 2013 and July 2016 borings were drilled by Great Works Pump and Test Boring, Inc.
of Rollinsford, New Hampshire. The October 2016 and June 2018 borings were drilled by
Northern Test Boring, Inc. of Gorham, Maine. The borings were advanced using hollow stem
augers and rotary wash drilling methods. Standard penetration tests (ASTM D1586, Standard
Test Method for Penetration Test and Split-Barrel Sampling of Soils) were typically performed at
2 to 5-foot intervals. Closer interval spacing was used in the 2016 and 2018 borings in the upper
part of the soil profile. In lieu of standard penetration test sampling, field vane shear strength
tests were conducted in silty clay deposits in general accordance with ASTM D2573, Standard
Test Method for Field Vane Shear Test in Cohesive Soil.

Field vane shear strength tests were conducted using an Acker field vane in the 2013 Pan-Am
crossing borings and in the Nonesuch River embankment borings; the Maine Department of
Transportation’s Geonor field vane was used in the 2016 and 2018 Pan-Am railroad crossing
borings. Thin-walled tube samples of silty clay soils were taken at using a piston sampler
(ASTM D1587, Standard Practice for Thin-Walled Tube Geotechnical Sampling of Soils). Upon
completion of drilling and sampling, boreholes were backfilled to ground surface with cuttings
extracted from the boreholes.

Exploration activities were observed by an RWG&A representative who prepared the
exploration logs presented in Appendix B, Exploration Logs. The soils were described in general
accordance with ASTM D2488, Standard Practice for Description and Identification of Soils
(Visual-Manual Procedure). Stratification lines shown on the exploration logs represent the
estimated boundaries between the different soil types encountered and approximate refusal
depths; the actual transitions may be more gradual and can vary over short distances.

3.0 LABORATORY TESTING

Laboratory testing was performed to assist in soil description and estimation of engineering
properties of encountered soils. The laboratory testing program included moisture content
determinations, grain-size analysis, liquid and plastic Atterberg Limits tests, measurements of
undrained shear strength using a Geonor vane apparatus, and consolidation tests using thin-
walled tube samples. The tests were performed in general accordance with the following
methods and procedures:

e ASTM D2216, Standard Test Method for Laboratory Determination of Water (Moisture)
Content of Soil and Rock by Mass.

e ASTM D1140 — 17, Standard Test Methods for Determining the Amount of Material
Finer than 75-um (No. 200) Sieve in Soils by Washing.

e ASTM D6913/6913M — 17, Standard Test Methods for Particle-Size Distribution
(Gradation) of Soils Using Sieve Analysis.
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o ASTM D4318, Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity
Index of Soils.

e ASTM D2435, Standard Test Method for One-Dimensional Consolidation Properties of
Soils.

The laboratory Geonor vane shear tests were performed in accordance with the manufacturer’s
recommended procedures. Moisture content test results are presented on the soil boring logs.
Results of the other laboratory tests are presented in Appendix C, Laboratory Testing. All tests
were conducted at the RWG&A soil and materials testing laboratory, which is accredited by the
American Association of State Highway and Transportation Officials (AASHTO) for the tests
performed.

4.0 PAN-AM RAILROAD CROSSING SUBSURFACE CONDITIONS
4.01 Subsurface Soils

Soil borings were drilled at the planned east and west abutment substructures and along the
planned embankment alignments. Five distinct soil units were encountered: fill, near surface silty
sand alluvium, silty clay glacial marine deposits, silty sand marine deposits, and silty sand with
gravel glacial till deposits. Generalized interpreted descriptions with encountered thicknesses are
summarized below and illustrated on Figure 4, Interpreted Subsurface Profile — Pan-Am
Railroad Crossing. Refer to the exploration logs in Appendix B for detailed descriptions at
specific locations.

Encountered
Soil Unit Thickness Generalized description Comments
(feet)
Fine to medium sand with little .
. ) Encountered at boring
Fill 3 to some silt, trace gravel, gray to BB-101
dark reddish brown )
Topsoil 0.2t00.3 Silty sand with organic matter

Very loose to medium dense,

Alluvu'lm 10.5 to 14.8 fine to medium sand, little to
Deposits .
some silt, orange-brown to gray
. . . . Contains occasional
Glacial Marme 3510 56.5 Very soft to medium, silty clay, seams of silt and fine
Deposits trace fine sand, gray
sand
Medium dense to dense, fine to
Marine Deposits 18-29.5 medium sand with little silt and
trace coarse sand
- . Total thickness
Glacial Tlll 319 to 49 Dgnse to very dense, silty sand determined at BB-201A,
Deposits with gravel

BB-202 and BB-203

The upper part of the silty clay deposits was very soft to soft and became medium stiff with
increasing depth. Undrained shear strengths determined from field vane tests ranged from

RWG&A Project No. 0600-102 08 February 2019



R.W. Gillespie & Associates, Inc. Page 6 of 27

approximately 800 pounds per square foot (psf) in the upper few feet of the deposits, about 400
psf at a depth of 30 feet below ground surface, and about 800 psf at a depth of 65 feet.

4.02 Groundwater

Free water levels were observed approximately 5 to 8 feet below ground surface about one hour
after removal of drilling equipment, and might not be representative of stabilized groundwater
levels when the borings were drilled. The Soil Survey of Cumberland County Maine by the
United States Department of Agriculture Soil Conservation Service indicates seasonal high
groundwater level of nearby mapped soil units is 1.5 to 2 feet below ground surface. In general,
groundwater levels will fluctuate due to water level in streams, season, temperature, rainfall, and
elevation, and will vary from conditions observed on the dates the explorations were made.

4.03 Bedrock

Bedrock was encountered at depths of about 124 feet, 126 feet, and 141 feet in borings BB-
201A, BB-202, and BB-203, respectively; the depth to bedrock increased from east to west.
Based on recovered rock core samples, the encountered bedrock generally consisted of dark
gray, micaceous, highly to slightly weathered aphanitic to fine-grained pelite. The rock ranged
from slightly weathered to fresh, soft to hard, and moderately to extremely fractured. Joint
surfaces ranged from low to high angle and weathered to fresh. The unconfined compressive
strength of intact rock core samples from borings BB-SPC-203 and BB-SPC-201A ranged from
about 500 to 6,000 pounds per square inch.

The rock quality designation (RQD) of a core sample provides an estimate of the in-place
bedrock quality; see table below developed by Deere (1968). RQD is calculated by dividing the
sum of core pieces 4 inches, or greater, in length by the total length of core run. The RQD of the
cored rock ranged between 0 to 25 percent. Please refer to the exploration logs for RQD values at
specific locations.

RQD (%) Bedrock Quality
90 to 100 Excellent
751090 Good
50to 75 Fair
25to0 50 Poor
0to25 Very Poor
Source: Engineer Manual 1110-1-2908,
Engineering and Design, Rock Foundations

4.04 Frost Depth

According to Modberg Software, the site has a design-freezing index of approximately 1,200 F-
degree days. For snow-free turf ground conditions and granular soil backfill, the corresponding
freezing temperature penetration for the design freezing index is approximately 5 feet.
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4.05 Seismic Design Parameters

With reference to the AASHTO Guide Specifications for LRFD Seismic Bridge Design, seismic
design parameters for the site are as follows:

e Peak Ground Acceleration coefficient (PGA) =0.087g

e Short-period (0.2 second) spectral acceleration coefficient = 0.173g

e Long-period (1.0 second) spectral acceleration coefficient = 0.044g

RWG&A estimated site shear wave velocities using site boring data and geophysical shear wave
velocity test results relationships with undrained shear strength and standard penetration test data
for Presumpscot Formation deposits and glacial till deposits at sites in southern Maine.
RWG&A'’s evaluation indicates the average shear wave velocity in the upper 100 feet of the soil
profile could range from about 600 to 625 feet per second, which corresponds to a Site Class D.
Based on the above and Sp1 = 0.11, the site is assigned to Seismic Zone 1.

5.0 PAN-AM RAILROAD CROSSING APPROACH EMBANKMENTS
5.01 General

Engineering evaluations and recommendations are based on the subsurface explorations,
laboratory testing data, and design information currently available to RWG&A. The engineering
evaluations should be reviewed by RWG&A to confirm their continued applicability after
proposed railroad crossing design and site grading have been finalized.

This report addresses settlement based on the existing and proposed grades shown on drawings
provided to RWG&A. Evaluation of settlement is sensitive to fill thicknesses and/or excavation
depths. RWG&A should be advised if the current or constructed ground surface elevations vary
or are changed from those depicted on the referenced plans.

Geotechnical engineering analyses were performed in general accordance with A4SHTO LRFD
Bridge Design Specifications (AASHTO LRFD). It is recommended the pedestrian-bicycle
bridge design and construction comply with the requirements of all applicable ordinances,
regulations, and codes. Supporting calculations are attached in Appendix D of this report.

5.02 Existing and Proposed Conditions

The two-span bridge will be supported on stub abutments within approach embankments at each
end of the bridge, and on a pier at the east side of the railroad right-of-way. Maximum design
embankment height above current ground surface occurs at the abutments, and is about 22 feet at
the west abutment at Sta. 142+42 and 17 feet at the east abutment at Sta. 123+74. The approach
embankments profile pitches down and away from the bridge at a slope of 8.33 percent. The west
approach embankment will have side slopes pitched at 2H:1V. The east approach embankment
would have a Mechanically Stabilized Earth (MSE) Retaining Wall at the north side to maintain
the trail within its easement. The east embankment south side slope would be pitched at 2H:1V.
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5.03 Overall Stability Evaluations

Overall stability analyses of the proposed embankments were performed with the computer
software model Slide 2018 produced by RocScience, Inc. Rotational arc stability calculations
used Spencer’s method of slices and non-circular slide surface calculations used the Janbu
method of slices. Stability of temporary construction conditions were outside the scope of
RWG&A’s services and should be evaluated by a qualified Maine-licensed engineer retained by
the Contractor.

The factor of safety of slope stability is defined as the ratio of the resisting forces to the driving
forces causing failure. When the driving and resisting forces are the same, the factor of safety is
equal to 1.0, and failure is considered imminent. When resisting forces are greater than driving
forces, the factor of safety is greater than 1. It should be noted that embankment failure might
occur even with a calculated factor of safety greater than 1; in general, the likelihood of failure
occurring becomes less with increasing factors of safety.

Short-term variations in factor of safety may occur due to seasonal changes in conditions such as
groundwater levels, surface water levels, and soil erosion and deposition. Longer term trends
may reflect the influences of weathering, geomorphologic processes, or longer-term changes in
groundwater conditions. Human activity such as excavating, filling, irrigation, draining, or
altering vegetative cover can also influence stability. It is important to note that slope instability
may not be attributable to a single causal factor.

Based on the sensitive behavior of silty clay deposits, it is accepted engineering practice to
evaluate the stability of natural and man-made slopes using undrained shear strength in cohesive
soil deposits. Analyses using undrained shear strengths in silty clay deposits were conducted for
service and extreme limit states. Other engineering soil parameters used in stability analyses are
discussed below.

Analyses were conducted using two-dimensional method of slices. In general, the calculated
factors of safety might be 5 to 10 percent higher if three-dimensional effects are considered.
Given the level of subsurface, laboratory, and design information currently available, RWG&A
recommends that design and construction be based on the results of two-dimensional analyses.

5.03.01 Service Limit State Stability Evaluations

Overall stability of the proposed embankments and retaining walls at the service limit state were
evaluated with live load surcharge of 90 pounds per square foot for pedestrian loads. A load
factor of 1.0 was applied to the live load surcharges in accordance with AASHTO LRFD. The
effect of the live load surcharges used in the evaluations had a small effect on calculated factors
of safety due to the narrow embankment crest width relative to total embankment width.

Article 11.6.2.3 LRFD resistance factors at service limit states depend in part on how well the
geotechnical parameters are known, and proximity to structures. A resistance factor of 0.65,
which is equivalent to a factor of safety of 1.5, was used for the portion of the embankment near
the abutments and railroad tracks, and for the retaining wall on the north side of the east
approach embankment that is adjacent to an existing off-site building. A resistance factor of
0.75, which is equivalent to a factor of safety of 1.3, was used for other portions of the east and
west approach embankments. In consideration of the potential direct impact of material
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sloughing into the railroad right-of-way and to reduce embankment maintenance needs at a
difficult to access location, a resistance factor of 0.5 (i.e., factor of safety of 2) was used for
evaluation of shallow slope failures at the west abutment slope facing the rail road tracks.
RWG&A should be advised if different resistance factors (i.e., higher or lower factors of safety)
should be used for HNTB’s, MaineDOT’s, or the Owner’s assessment of risk of embankment
instability relative to off-site or non-controlled features.

5.03.02 Extreme Limit State Stability Evaluations

Pseudo-static method of slices was used in extreme limit state stability evaluations. An
equivalent horizontal destabilizing seismic ground acceleration of 0.07 g was used in the model.
A load factor of 1.0 was applied to earth loads in accordance with AASHTO LRFD and live load
surcharges were not applied in extreme limit state stability evaluations. A resistance factor of
1.0, which is equivalent to a factor of safety of 1.0, was used to assess extreme limit states.

5.03.03 Summary of Stability Evaluations

Undrained stability analyses indicate lightweight fill materials are required to provide an
adequate factor of safety for failure through embankment foundation soils at service limit and/or
extreme limit states where the embankment height is more than about 16 feet above current
ground surface. Fill types and factors of safety against deep seated bearing capacity-type failures
for the sections analyzed are summarized in the table below.

Uniformly graded crushed stone and with granular lightweight coarse aggregate fills or,
alternatively, geofoam with granular borrow are recommended within about 150 feet of the west
abutment. Uniformly graded crushed stone is recommended within about 65 feet of the east
abutment. The amount of material needed varies with embankment height. Figure 5 illustrates
the lateral limits of graded crushed stone with granular, expanded shale lightweight coarse
aggregate. West embankment cross sections on Figure 6 illustrate the use of crushed stone with
lightweight coarse aggregate and the geofoam alternative for use in planning and budgeting.

Analyzed Minimum Factor of Safety
Location Embankment Embankment Fill ) . .
Height Material Service Limit Extreme Limit
(feet) State State
West Embankment
< Sta. 121+42 16 Granular Borrow >1.3 1.0
Expanded
Shale, Geofoam
Crushed and
Sta. 121+92 18 Stone & Granular 1.5 1.1
Granular Borrow
Borrow
Expanded
Shale Geofoam
Sta. 122+42 2 Aggregate and 15 1.1
over Granular
Crushed Borrow
Stone
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East Embankment

Sta. 124+62 to Sta. 125425 17 Crushed Stone Retaining Wall: 1.4 11
South Slope: 1.9
Retaining Wall: 1.5
>Sta. 125+25 12 Granular Borrow South Slope: 1.8 1.2

Stability analyses of the west abutment indicate minimum reinforcement lengths of 15 feet
extending back from the face of the slope would be needed to provide a factor of safety of 2 for
local stability under service limit state load conditions. The factor of safety would be about 1.5
without soil reinforcement. The height of east embankment at the abutment is lower than the
west embankment and the embankment fill width is narrower; by inspection the factors of safety
at the east abutment are greater than the west embankment.

Compacted granular fill, lower weight coarse aggregate, lightweight coarse aggregate can be
placed using conventional earth moving equipment such as dump trucks, bulldozers, and roller
compactors in embankment construction with each material. Other combinations of normal
weight granular fill and lower to lightweight fills could be used. Examples include preformed
cellular concrete or low-density controlled low strength material generally with a design density
of 35 to 50 pcf and ultra-light foamed glass at 12 to 15 pcf. In general, any combination of
materials that result in equivalent or lower ground pressures needed for slope stability could be
used; the strength of the materials would also have an effect on stability and would need to be
considered prior to selecting alternatives.

5.04 Strength and Extreme Limit State Evaluations

AASHTO LRFD resistance factors for MSE retaining walls are provided in AASHTO LRFD
Table 11.5.7-1. Resistance factors at the service and strength limit states for bearing and sliding
are 0.65 and 1.0, respectively. For the extreme limit state, resistance factors should be taken as
1.0 for sliding and overturning analyses and 0.9 for bearing resistance,. In accordance with
AASHTO LRFD, safety against overturning is satisfied if the resultant of the reaction forces is in
the middle two-thirds of the base width. AASHTO LRFD specifications and MaineDOT design
guidelines recommend neglecting resistance to passive earth pressures at the toe of retaining
walls for stability evaluations. The retaining walls should be designed to withstand lateral, uplift,
and overturning forces due to earthquake. Refer to Section 4.05 above for seismic acceleration
parameters.

5.04.01 Liquefaction Potential

Liquefaction potential of naturally deposited was evaluated in accordance with the MaineDOT
Bridge Design Guide Section 3.7.4.2. The soils encountered in the borings are not considered
susceptible to liquefaction.

5.04.02 Bearing Resistance

Nominal (i.e., unfactored) bearing resistance for the retaining wall design is influenced by

subsurface conditions and soil reinforcement length if used. Recommended bearing resistances
for MSE retaining walls are summarized below:
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Limit State Wall Height (feet)
20 <10
Service and Strength 3,400 2,700
Extreme 6,800 5,500

Page 11 of 27

Interpolated values may be used for wall heights between 10 and 20 feet.
5.04.03 Sliding Resistance

Based on the anticipated foundation subgrade material, a friction angle of 30 degrees is
recommended for analysis of failure by sliding. AASHTO LRFD Article 11.10.2 specifies a
minimum reinforcement length of 70 percent of the wall height. MaineDOT, Standard
Specification, November 2014 Edition, Section 677, Mechanically Stabilized Earth Retaining
Wall, calls for a minimum 8§ feet reinforcement length, or 70 percent of the wall height,
whichever is greater. Reinforcement length should be the same from the bottom to the top of the

wall section. Reinforcement lengths less than 8 feet or 70 percent of the wall height should be
approved by MaineDOT.

5.05 Service Limit State Evaluation of Embankment Settlement and Lateral Movement

5.05.01 Settlement

Settlement of the embankments will vary over the length of the embankments due to variable
heights, fill materials, side slopes, and subsurface conditions. Settlement calculations were
performed using the computer program Settle3D produced by Rocscience, Inc., and lightweight

fills required for embankment stability (note: refer to Section 5.03). In accordance with

AASHTO LRFD, elastic settlements include dead and live loads, and consolidation settlements
considered dead load only. Estimated settlements are summarized below.

Estimated Settlement Amounts (inches)
West Embankment East Embankment
Settlement Type Location of Location of Pafl-Am
Maximum Maximum Railroad
Settlement Abutment Settlement Abutment Tracks
(Sta. 122+30) (Sta. 124+75)
Elastic Settlement 2 1.5 1 1.5 0.1
Primary Consolidation 3 2.5 2 1 0.1
Secondary Consolidation - - - - -

Total 5 4 3 2.5 0.2

Anticipated Range 3t06 3to05 3to4 2to03 Yato 1/2

Secondary consolidation of silty clay deposits is expected to be negligible due the slightly over
consolidated condition. While settlement is expected to be within the above anticipated ranges
based on the currently available information, actual settlements could be more (or less) due to
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variability in fill unit weights, subsurface conditions, engineering properties, actual loads, and
changes in subsurface conditions such as prolonged lowering of groundwater.

Elastic settlement is expected to occur primarily during construction as fill is placed. Post
construction elastic settlement will also occur due to loads applied during the facility’s service
life loads. Ninety percent of the primary consolidation is expected to occur over a period of
about 15 to 20 years after fill and the bridge structure are in place. (Note: evaluation of estimated
settlement amounts relative to the bridge structure and foundations is discussed in Section 6.02.)

Differential settlements along the embankment alignment are anticipated to be gradual and more-
or-less proportional to embankment fill height. Angular distortion along the embankments
alignment is expected to be less than 1/300 and tolerable for the proposed east embankment wall
type. MaineDOT and the retaining wall designer should review the estimated settlements and
verify they are tolerable for the retaining wall. Based on the distance from the railroad tracks,
embankment construction is expected to cause of settlement of the railroad tracks near the west
abutment.

5.05.02 Lateral Movement

Lateral displacements of the east embankment wall are dependent in part on wall length, overall
structure stiffness, soil conditions, reinforcement lengths (if needed), and contractor
workmanship. Lateral displacements of the walls were estimated using AASHTO LRFD first
order estimating methodology. In general, lateral displacement of about 1 inch should be
expected during construction of east embankment retaining wall.

5.06 Design Recommendations
5.06.01 Embankment - General

Fill used in embankment construction should consist of MaineDOT 703.19 Granular Borrow —
Material for Embankment Construction and granular lightweight coarse aggregate. Granular
borrow should be compacted to at least 95 percent of the maximum dry density as determined by
ASTM D1557. Recommended limits of granular borrow and lower to lightweight coarse
aggregate are provided in Section 5.03.03. The composition of Common Borrow can run the
gamut of soil types including materials which are frost susceptible and sensitive to disturbance
when wet. Due to its more-or-less uncontrolled composition potential from moisture sensitive
clays and silts to coarse-grained soils, and the potentially variable unit weights and shear
strengths, Common Borrow should not be used in embankment construction where embankment
heights are more than 8 feet above pre-construction ground surface

5.06.01.01 Lightweight Coarse Aggregate

Granular lightweight coarse aggregate should be produced from naturally occurring materials
such as pumice, scoria, and tuff or from expanded clay, shale, or slate fired in a rotary kiln. The
aggregate should be reasonably uniform in quality and density, and free of deleterious
substances. Lightweight coarse aggregate should meet the following criteria:

e Material passing the No. 200 Sieve (ASTM D422): maximum 3.0 percent
e Dry loose weight (ASTM C29/C29M): 33 to 50 pcf
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e Los Angeles Abrasion (ASTM C131): maximum 35 percent
e Ferric Oxide (ASTM C 641): maximum 1.5 milligrams per 200 grams

The bulk density of lightweight aggregate should be tested by ASTM Designation: C 29/C 29M
Standard Test Method for Bulk Density (“Unit Weight”) and Voids in Aggregate. The bulk
density for “oven dry” and “‘saturated-surface-dry” conditions shall be determined by the
“rodding procedure” and “jigging procedure”; maximum acceptable oven-dry bulk density is 50
pcf by both procedures.

In open areas, lightweight coarse aggregate should be placed in level, uniform lifts not exceeding
12 inches in loose lift thickness and be compacted with a minimum of four complete coverages,
two each in mutually perpendicular directions, of a single- or double-drum roller with an
operating weight of about 1.5 to 3 tons. The recommended number of coverages and roller
operating weight is intended to reduce under and over compaction of the aggregate.

In confined areas, lightweight coarse aggregate should be placed in lifts not exceeding 6 inches
in loose lift thickness and be compacted with a minimum of four complete coverages, two each
in mutually perpendicular directions, with a reversible vibratory plate compactor with an
operating weight of 1,000 pounds plus or minus 100 pounds. The recommended number of
coverages and compactor operating weight is intended to reduce under and over compaction of
the crushed stone.

Construction inspections for the project should include full-time observation of placement and
compaction of lightweight coarse aggregate to document the aggregate isn’t under- or over-
compacted.

5.06.01.02 Geofoam

Geofoam should consist of block-molded expanded polystyrene (EPS) conforming to ASTM
D6817 Type EPS29, formulated to resist pest infestation, and manufactured for use in
geotechnical applications. The nominal density of the EPS geofoam should not exceed 2 pounds
per cubic foot. The flexural strength of the EPS geofoam should not be less than 50 pounds per
square inch, and the compressive resistance at 1 percent deformation should be greater than 10
pounds per square inch. Blocks of EPS geofoam should be placed on a level, compacted,
dewatered and fully drained subgrade not less than one foot above pre-construction ground
surface below limits of geofoam fill or adjacent grade at the bottom of the embankment slope,
whichever is higher. Manufacturer’s certifications, laboratory test results, and shop drawings
illustrating the block layout and orientation should be submitted by the Contractor to verify the
above criteria are complied with.

Blocks should be oriented 90 degrees to underlying layers geofoam block. In addition, block
joints should be offset between successive layers. Blocks should be restrained during installation
to prevent horizontal separation between blocks. Gripper plates designed for specific use with
geofoam blocks should be installed to prevent lateral movement between layers.

The top of the geofoam should be placed no closer than 2 feet below final grades. The geofoam
blocks should be field trimmed to accommodate underground utilities that pass through the
geofoam fill. The top and sides of the geofoam should be covered with a geomembrane cover
that is resistant to chemical degradation (e.g., petroleum substances and solvents). The
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geomembrane should be placed above a sand cover and graded at 2 percent to drain toward the
edges of the geofoam.

5.06.02 Embankment Settlement and Pile Reliability Considerations

To the extent sequence and schedule can be accommodated in design and construction, RWG&A
recommends embankments at the bridge abutments be constructed early in construction and prior
to pile installation to reduce downdrag forces on piles and to reduce post-construction
settlements. Settlement amounts and pile downdrag loads discussed in this report include
settlement that occurs during and after construction. Downdrag loads herein are based on total
settlement amounts and exclude the aspects of construction including sequence and schedule that
might in theory reduce downdrag loads since construction sequence, means, and methods are the
responsibility of the contractor and cannot be relied upon for design purposes. Nonetheless
settlement that occurs during construction and pile driving reduces post-construction settlement
and downdrag forces and increases embankment and abutment reliability.

5.06.03 Embankment at West Bridge Stub Abutment

Geosynthetic-reinforced fill would be needed for the portion of the embankment facing the rail
road tracks below the west stub abutment in order to increase the factor of safety to about 2 for
shallow slope failures (see Section 5.03.01). Geogrid reinforcement extending 15 feet
horizontally from the slope face in 5-foot vertical spacing and having a minimum factored tensile
strength of 1,000 pounds per foot is recommended to provide a factor of safety of 2 for the slope
face. Internal stability should be evaluated for vertical capacity, deformations, and reinforcement
strength. Recommended resistance factors for use in design are as follows:

Failure Mode Resistance Factor
Direct Sliding — Soil on Soil 1.00
Bearing Capacity 0.65
Global Stability 0.65
Vertical Load Carrying Capacity 0.45
Reinforcement Strength (ultimate) 0.40

The stub abutment subgrade and backfill should consist of non-frost susceptible, crushed stone
such as MaineDOT 703.22, Underdrain Backfill Material, Type C or lightweight expanded shale
aggregate to provide resistance to frost action. Crushed stone should extend vertically and
laterally a minimum of 3 feet beyond the design frost penetration depth as measured from the
nearest surface exposed to freezing temperatures. Crushed stone should be placed in 3-inch lifts
and compacted with a minimum of 3 passes of hand-guided plate vibratory compaction
equipment or until the compacted surface is firm, stable, and unyielding to the compaction
equipment.

The pile-supported bridge abutment might be located within the geosynthetic-reinforced fill
zones. If piles would be located within the reinforced soil zone, then corrugated plastic pipe
sleeves should be provided within the reinforced zone at the planned pile locations to allow
construction of deep foundations after the embankment is constructed.
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5.06.04 Retaining Wall

The retaining wall should be designed by a qualified Maine-licensed Professional Engineer. It is
anticipated that design of the wall would occur during final site design and be revised, as needed,
during construction. RWG&A requests the opportunity to review the geotechnical aspects of the
retaining walls design and shop drawings prior to construction to confirm the recommendations
herein are interpreted as intended.

5.06.04.01 Wall Units and Backfill

Retaining walls should be designed in accordance with MaineDOT Standard Specification
Section 677 - Mechanically Stabilized Earth Retaining Wall, as applicable, and AASHTO LRFD.
Additional recommended parameters for use in design of the retaining walls follow. It is
recommended the designer review these recommendations for compliance with the project-
specific wall unit and geogrid manufacturer recommendations.

MSE Wall Facing Units
Unit Weight = 143 pounds per cubic foot
Block/Leveling Pad Interface Friction Angle =29 degrees
Block/Backfill Interface Friction Angle = 17 degrees

Reinforcement Backfill
MaineDOT 703.20 Gravel Borrow (note: 3-inch minus)
Unit Weight = 135 pounds per cubic foot
Friction Angle = 35 degrees
Active Earth Pressure Coefficient, Ka = 0.3 for level retained fills
At-rest Earth Pressure Coefficient, Ko = 0.43

Embankment Fill
MaineDOT 703.22, Underdrain Backfill Material, Type C
Unit Weight = 105 pounds per cubic foot
Friction Angle = 45 degrees
Active Earth Pressure Coefficient, Ka = 0.2 for level retained fills
At-rest Earth Pressure Coefficient, Ko = 0.3

Expanded Shale Embankment Fill

Unit Weight = 50 pounds per cubic foot

Friction Angle = 45 degrees

Active Earth Pressure Coefficient, Ka = 0.2 for level retained fills
At-rest Earth Pressure Coefficient, Ko = 0.3

Existing Foundation and Retained Soils
Silty Sand
Unit Weight = 125 pounds per cubic foot
Friction Angle = 30 degrees
Cohesion = 0 pounds per square foot
Ka = 0.3 for level retained fills
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Equipment/Pedestrian Surcharge
Live Load = 125 pounds per square foot

Factor of Safety
Geogrid Pullout=1.5
Construction Uncertainties = 1.5

Reinforcement layout, resistance to sliding, and resistance to pullout should consider the stub
abutment and bridge load reactions carried by the stub abutment and supporting piles that are
transferred to the reinforced earth mass. Methods of analysis, design, and construction
recommendations for bridge foundations located above and within geosynthetic-reinforced
embankments are provided in Chapter 6 of Federal Highway Administration’s (FHWA)
Geotechnical Engineering Circular 11, Design and Construction of Mechanically Stabilized
Earth Walls and Reinforced Soil Slopes, Volumes I and Il dated November 2009. The retaining
walls should be designed to withstand lateral, uplift, and overturning forces due to earthquake.

Wall facing units should be installed on a minimum 6-inch thick cast-in-place leveling pad
constructed of Fill Concrete conforming to the requirements of MaineDOT Section 502 -
Structural Concrete. The leveling pad should extend a minimum of 6 inches beyond the outside
edges of the lowest wall block. Final subgrade preparation should include compaction of soil
subgrades with hand-guided, vibratory compaction equipment. Following recompaction and
prior to placement of concrete, care should be taken to limit disturbance of the bearing surfaces.
Any loose, softened, or disturbed material due to construction traffic should be removed prior to
placement of concrete.

Retaining wall backfill at locations where lightweight fill is unnecessary for global stability
should be MaineDOT 703.20 Gravel Borrow with a maximum particle size passing a 3-inch
square mesh sieve. Backfill should be placed in 6-inch lifts, not exceeding 8 inches in
uncompacted thickness, and be compacted with a vibratory plate compactor to achieve a
minimum of 92 percent maximum dry density as determined by ASTM D1557, Test Method for
Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-1bf/ft3 (2,700
kN-m/m3)). The Contractor should provide test results of proposed backfill material including:
gradation, maximum dry density, and pH.

5.06.04.02 Frost Protection

In accordance with AASHTO LRFD Article 11.10.2.2, the bottom of the retaining walls should
be located a minimum of 5 feet below ground surfaces exposed to freezing temperatures.
Alternatively, frost susceptible material should be removed within the depth and lateral extent of
frost penetration below the wall (5 feet below finished grade at the toe of the wall) and be
replaced with non-frost susceptible material. MaineDOT 703.06 Aggregate for Base, Type A or
Type B, or MaineDOT 703.22 Underdrain Backfill Material, Type C may be used as non-frost
susceptible material. Non-woven filter fabric meeting AASHTO M288-06 Class 3 geotextile
properties should be provided between the interface stone fills and soil fills and naturally
deposited soils.

It is understood that MaineDOT might accept lesser frost protection for retaining walls
supporting flexible structures such as the trail path. If full excavation depth for removal of frost
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susceptible material is not practicable, the designers should obtain approval from MaineDOT for
lesser frost protection.

5.06.04.03 Wall Embedment

In accordance with AASHTO LRFD Article 11.10.2.2, the required embedment depth should be
taken as the frost protection depth (5 feet) per Table C11.10.2.2-1. As mentioned above,
MaineDOT might accept lesser frost protection for retaining walls supporting flexible structures.
A design exception should be obtained from MaineDOT if embedment depths less than 5 feet are
proposed. Minimum recommended embedment depth is 2 feet.

5.06.04.04 Wall Drainage

Drains should be provided at the base of the wall to prevent hydrostatic pressure buildup behind
the retaining wall. Drains should consist of 4-inch (minimum) diameter perforated pipes bedded
in 2 cubic feet of MaineDOT 703.22 Underdrain Backfill material Type C per linear foot. The
drainage stone should be completely wrapped in a non-woven filter fabric meeting AASHTO
M288-06 Class 3 geotextile properties.

Flow from the foundation drains should be conveyed by gravity to surface drainage features or
storm drains that will be free flowing at all times and under all conditions. Multiple outlets
should be provided for drainage so as not to be reliant upon a single flow path.

Vegetated swales or stone lined ditches should be provided to divert surface runoftf around and
away from the retaining walls. Swales should be lined with protected, relatively impervious soils
or geomembrane if located above or within 15 feet of a reinforced zone.

5.07 Construction Considerations
5.07.01 Site Preparation

It is anticipated the surficial material will be stripped and be either incorporated into proposed
landscaped areas, where practicable, or hauled off site. Topsoil and organic materials are not
considered suitable for use as common fill. Existing fills will need to be evaluated during
construction to determine if they can be reused.

After unsuitable fill and materials have been removed from the embankment areas and prior to
placement of fill, the exposed subgrade should be compacted with several overlapping passes,
with a smooth drum, minimum 10-ton vibratory roller. If high groundwater is present during
subgrade preparation, the vibratory roller should be operated in the static mode to avoid pumping
up groundwater and disturbing the subgrade soils. The exposed subgrade should then be
observed during compaction for areas of soil rutting or weaving indicative of unsuitable
underlying materials. Soft areas or areas that yield more than 1 inch during proof-rolling should
be overexcavated and replaced with structural fill.

5.07.02 Construction Dewatering

The on-site soils are sensitive to disturbance when wet. To reduce disturbance of exposed
subgrade soils, it will be important to divert runoff, provide positive grading to shed seepage and
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runoff from flat areas, and compact exposed soils to reduce rutting, ponding, and surface water
infiltration. Site grading should provide positive drainage away from constructed facilities both
during and after construction.

It should be practicable to accomplish construction dewatering from within excavations to depths
of about one foot below groundwater levels by open pumping methods. Excavations extending
below ground water will be susceptible to sloughing and caving of excavation side walls.
Dewatering to depths of more than one foot below groundwater might require side trenches,
wells or wellpoints. Temporary detention ponds, trenches, ditches, and dewatering sumps should
not be made within or near the retaining walls and areas to be filled. Surface runoff and
infiltration of groundwater should be controlled so that excavation, retaining wall construction,
backfilling, and compaction can be completed in-the-dry.

5.07.03 Temporary Excavations

Design and construction options to address temporary excavations are provided below for the
engineer’s planning and preliminary design purposes only and not for construction. Means and
methods of construction, including the design of temporary excavations, are typically the
responsibility of the Contractor. It is recommended the Contractor be responsible for design of
temporary excavations and that the final excavation design be based on subsurface conditions
exposed during construction.

The Contractor should be aware that slope height, slope inclination, and excavation depths
should in no case exceed those specified in local, state, or federal safety regulations (e.g., OSHA
Health and Safety Standards for Excavations, 29 CFR Part 1926, or successor regulations). Such
regulations are strictly enforced and, if they are not followed, the Owner, Contractor, and/or
earthwork and utility subcontractors could be liable for substantial penalties.

Temporary excavations not meeting OSHA standards would need to be designed by a qualified
Maine Licensed Professional Engineer. The type of temporary excavation would depend, in part,
on the soil and groundwater conditions at the time of construction.

As a safety measure, it is recommended all vehicles and spoil piles be kept a minimum lateral
distance from the top of excavations equal to no less than 100 % of the slope height. Exposed
slope faces should be protected against the elements.

5.07.04 Material Utilization and Site Filling

The subsurface soils from site work excavations will generally consist of silty sands that might
not be suitable for wall backfill but, with proper moisture conditioning and earthwork handling,
might be used as common fill and granular borrow (Maine DOT 703.19 Granular Borrow —
Material for Embankment Construction). Silt and other fine-grained soils such as sandy silt and
clayey silt should not be used as fill below planned construction.

If on-site soil is proposed for use other than common fill, the soil should be stockpiled separately
and tested to determine if it meets specification requirements for its intended use. Moisture-
density relationships should be established during construction to provide guidance for
appropriate working moisture contents. Working moisture content for moisture sensitive soils
typically ranges from about minus three to plus one percent of optimum moisture content.
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The integrity of natural soils and compacted fill must be maintained during cold weather
conditions. Footing and slab subgrades should not be allowed to freeze. The naturally deposited
soils are considered moderately to highly frost susceptible. Freezing of subgrade soils beneath
wall leveling pads may result in frost heaving and post-construction settlement. The Contractor
should make every effort to prevent freezing of subgrade soils. In the event frost penetration
occurs, frozen and previously frozen fill or naturally deposited soils should be completely
removed and replaced with compacted granular borrow fill. At no time should frozen material be
placed as fill.

6.0 PAN-AM RAILROAD CROSSING BRIDGE FOUNDATIONS
6.01 General

This section provides recommendations for design and construction of the bridge foundations. If
the bridge abutment is located within geosynthetic-reinforced embankments, then their design
and construction will need to be coordinated with one other. Engineering evaluations and
recommendations are based on the subsurface explorations, laboratory testing data, and the
preliminary construction information currently available to RWG&A. The engineering
evaluations should be reviewed by RWG&A to confirm their continued applicability after
proposed railroad crossing design and site grading have been finalized.

6.02 Service Limit State Evaluation of Abutment and Pier Settlements

Spread Footing Evaluation: Estimated embankment settlements at stub abutment locations are
provided in Section 5. A stub abutment supported on a spread footing would settle the same
amount and at the same rate as the embankment. As discussed in Section 5, up to about 5 inches
of settlement is anticipated at the abutments. RWG&A estimated pier settlement for spread
footing support based on a factored bearing pressure of 1,600 pounds per square foot and loads
provided by HNTB. Estimated elastic settlement, consolidation, and total settlements at the pier
are provided below.

Estimated Pier Settlement if Supported
on Spread Footing
Settlement Type S?::}LT; :)n t

Elastic Settlement 1
Consolidation 1
Secondary -

Total 2
Anticipated Range 1to3

Most elastic settlement is anticipated to occur in cohesionless soils during construction due to
dead weight of the foundation and bridge; additional elastic settlement would occur during
service life live loading.
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Pile Supported Foundation Settlements: Estimated total settlements for pile supported abutments
and pier are less than 1 inch. Pile support of the pier and abutments is recommended based on
the need to maintain minimum clearance over the railroad, reliability, resources of the bridge
owner/operator, and potential difficulties and expense to maintain railroad clearances and/or
reduce distortion in the bridge if excessive amounts of settlement occur.

6.03 Driven Piles
6.03.01 Factored Abutment and Pier Bridge Reactions

Based on design information provided, piles supporting the bridge pier would be embedded in
below-grade pile caps. The abutment piles and pier piles are considered fully embedded (i.e., A
= 0) for purposes of calculating the nominal compressive structural resistance. Based on
subsurface conditions encountered in the subsurface explorations, the piles would be driven to
end bearing in glacial till deposits or on bedrock. Factored bridge pile demand loads at the
abutment and piers provided by HNTB are summarized below:

Strength Limit State (kips) Service Limit State (Kkips)
Location
Minimum Maximum | Minimum Maximum
West Abutment Piles -46 161 -7 132
Pier Piles -55 138 14 77
East Abutment Piles -47 171 -13 130

A number of pile types and sizes are technically practicable. Pile sizes provided below were
selected based on anticipated bridge design loading, local practice, and drivability using locally
available hammer capacities. Piles evaluated for this geotechnical investigation would be 50 kips
per square inch, Grade A572 H-piles fitted with drive points to reduce damage during
installation.

6.03.02 Factored Pile Axial Compressive Resistance

Based on driving the piles to end bearing resistance in glacial till or on bedrock, the factored
structural axial resistance of the H-pile sections in the strength limit state were calculated using a
resistance factor, ¢, of 0.5 due to the potential severe driving conditions. The nominal
geotechnical compressive resistance in the strength limit state was calculated using
Nordlund/Thurman method for piles bearing in marine sand and glacial till deposits and
Canadian Geotechnical Society method for end bearing resistance in rock. Static analyses
indicate that the H-pile would bear in glacial till deposits with most resistance provided in side
resistance (i.e., skin friction). A resistance factor of 0.45 was applied the nominal resistances for
strength limit state conditions.

Yield strength of steel used for preliminary calculations was 50 kips per square inch. Therefore,
maximum pile driving stresses of 45 kips per square inch were used for preliminary drivability
analyses. The resistance factor for a driven single pile in axial compression when based on the
recommended resistance determination method, @ayn, is 0.65, when verified in the field with
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dynamic pile testing. Preliminary wave equation analysis for this report used pile lengths of 105
feet, a Delmag D30 pile hammer with hammer energy per blow of 59,730 foot-pounds maximum
and terminal driving criteria of 10 and 15 blows per inch (bpi); other hammers would have
different resistances.

Factored axial structural, geotechnical and drivability resistances calculated for the two pile
sections at the strength limit state are summarized below:

Factored Compressive Resistance (kips) at Strength Limit State
Pile Geotechnical
Section | Structural | Resistance at Minimum Pile | Pile Tip at Bottom Drivability Gov-erning
Tip Penetration Into of Glacial Till Resistance
Glacial Till Deposits Deposits

HP 10x42 308 >316 at 10 ft (Abutment 1) | 645 (Abutment 1) 260 at 10 bpﬁ 260 at 10 bpﬁ
>325 at 30 ft (Abutment 2) 520 (Abutment 2) 275 at 15 bpi 275 at 15 bpi
HP 12553 385 >350 at 5 ft (Abutment 1) 780 (Abutment 1) 290 at 10 bpﬁ 290 at 10 bpﬁ
>360 at 25 ft (Abutment 2) 630 (Abutment 2) 310 at 15 bpi 310 at 15 bpi
HP 12x74 547 >350 at 5 ft (Abutment 1) 800 (Abutment 1) 345 at 10 bp@ 345 at 10 bp@
>360 at 25 ft (Abutment 2) | 650 (Abutment 2) 385 at 15 bpi 385 at 15 bpi

Per commentary in LRFD Article 10.5.5.2.3 the resistance factor should be reduced by 20% for
nonredundant pile groups (i.e., less than three to five piles in the group). The above factored
resistances would be lower if the design pile groups are non-redundant.

The structural and drivability resistance factors, ¢, for the service and extreme limit states are
1.0. Geotechnical resistance factors for the service and extreme limit states are 1.0 for

compressive pile resistance. Factored axial resistances for structural, geotechnical and drivability
calculated for the two pile sections at the service and extreme limit states are summarized below:

Factored Compressive Resistance (kips) at Service and Extreme Limit States
Pile Geotechnical
Section Structural R'esist'ance at Mipimum Pile Tip aj[ Bot.tom Drivability Gov.erning
Pile Tip Penetration Into of Glacial Till Resistance
Glacial Till Deposits Deposits

HP 10x42 616 >700 at 10 ft (Abutment 1) | 1,400 (Abutment 1) | 400 at 10 bpi 400 at 10 bpi
>720 at 30 ft (Abutment 2) | 1,200 (Abutment2) | 425 at 15 bpi 425 at 15 bpi
HP 12x53 771 >780 at 5 ft (Abutment 1) 1,700 (Abutment 1) 445 at 10 bpi 445 at 10 bpi
>800 at 25 ft (Abutment 2) | 1,400 (Abutment?2) | 475 at 15 bpi 475 at 15 bpi
HP 12x74 1.094 >780 at 5 ft (Abutment 1) 1,800 (Abutment) 530 at 10 bpi 530 at 10 bpi
i >800 at 25 ft (Abutment 2) | 1,400 (Abutment 2) 590 at 15 bpi 590 at 15 bpi

Calculated pile stresses from the WEAP analysis were less than 36 kips per square inch (ksi)
which is less than the maximum allowable driving stress of 45 ksi. Pile hammer size and driving
criteria should be based on actual structural capacities required based on design pile layout
including an allowance for negative skin friction. Piles should be driven into the dense to very
dense glacial till deposits, or to the minimum depth in glacial till deposits required design
resistance as demonstrated by dynamical pile analysis, whichever is greater.
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6.03.03 Factored Pile Axial Uplift Resistance

The nominal geotechnical uplift resistance in the strength limit state was calculated using
Nordlund/Thurman method for piles bearing in marine sand and glacial till deposits. The
factored structural uplift resistance of the H-pile sections in the strength limit state were
calculated using a resistance factor, ¢, of 0.35 for the sections of pile penetrating through marine
sand and embedded in glacial till, and 0.25 for the sections of pile in silty clay and embankment
fill in accordance with AASHTO Table 10.2.2.2.3-1. A resistance factor of 0.8 was used for the
service limit state.

Factored Uplift Resistance (kips) at Strength and Service
Limit States
Pile Section —
Location Strength Limit Service Limit State
State

Abutment 1 255 605
HP 10x42 Pier 90 200
Abutment 2 260 630
Abutment 1 280 670
HP 12x53 Pier 100 235
Abutment 2 290 695
Abutment 1 270 655
HP 12x74 Pier 105 240
Abutment 2 290 690

6.03.04 Negative Skin Friction (Downdrag)

Pile supported stub abutments will be located within the approach embankments, which will
settle due to compression of near surface sand deposits and consolidation of silty clay deposits.
Silty clay consolidation will occur post-construction. LRFD Article 3.11.8 states that if the
settlement in the soil layer is 0.4 inches or greater relative to the pile or shaft, downdrag can be
assumed to fully develop. RWG&A estimates about 3 inches of consolidation settlement might
occur. Due to the finite extent of the embankment in length and width, stresses due to
embankment loading diminish with increasing depth. The evaluations indicate that consolidation
would result in negative skin friction due to skin friction in the embankment, near surface sand
deposits, and through most of the silty clay deposits. Based on the above and downdrag load
factors of 1.4 at strength and extreme limit states and 1.0 at the service limit state per AASHTO
LRFD Table 3.4.1-1, the calculated factored downdrag loads are:

Downdrag Load (Kips)
Sel;ltlie(!m StrenLgitll:]ﬁngdtiz:reme Service Limit State
Abutments Pier Abutments Pier
HP 10x42 150 0 110 0
HP 12x53 190 0 130 0
HP 12x74 190 0 140 0

The above downdrag loads should be added to the factored structural reaction at the pile heads at
the abutments.
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6.03.05 Lateral Loads Resistance

Lateral loads from wind and earthquake may be resisted by a combination of batter piles, lateral
pile capacity, and passive earth pressure on the side of the pile cap. The pile batter should be no
flatter than 3H:12V. (Note: battered piles might extend beyond the Eastern Trail easement
boundary, and potentially across property boundaries. The bridge Owner should obtain
permission to install battered piles from the appropriate parties).

Analysis for piles supporting the abutments considered soil settlement below the stub-abutment
which could result in a free head condition. Lateral pile capacity of piles in groups should be
reduced based on location in proximity to adjacent piles in accordance with the reduction factors
in AASHTO LRFD Table 10.7.2.4-1. Non-linear analysis using p-y curves is recommended to
evaluate the soil pile interaction for combined axial and flexure, with factored axial loads,
movements, and tolerable pile head displacements. Recommended soil properties for use is
lateral load resistance are summarized below:

Unit Weight . .
(pounds per cubic Cohesion Internal Static Soil Modul}x s Soil Strain
. Angle of (pounds per cubic
Soil Type foot) (pounds per NN . Parameter,
. Friction inch)
Total Buovant cubic foot) (degrees) ESO
(moist) M g

Expanded Shale 40 40 0 40 125 -
Crushed Rock 105 40 0 45 125 -
Granular 135 73 0 32 125 i
Borrow
Near Surface
Sand Deposits 125 63 0 30 2 )
Silty Clay
(Upper 10 feet) 110 48 800 - 100 0.01
Silty Clay 110 48 450 - 30 0.02
Marine Sand 135 73 0 32 60 -
Silty Sand with
Gravel (Glacial 140 78 0 40 125 -
Till)

6.04 Seismic Design

The foundations should be designed to withstand lateral, uplift, and overturning forces due to
earthquake. Seismic site design parameters are provided in Section 5.

6.05 Frost Protection
The bottom of pile caps at piers should be located a minimum of 5 feet below the lowest adjacent

surface exposed to ground surface. Stub abutment frost protection recommendations are provided
in Section 5.
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6.06 Construction Considerations

Stub abutment pile installation will need to be coordinated with geosynthetic reinforced earth
embankment and retaining wall construction as discussed in Section 5. RWG&A suggests that
abutment piles be driven prior to embankment construction and that unfilled pipe sleeves be
provided around the piles to reduce down drag forces on the piles during construction. The
annulus between the sleeves and pile should be filled with silica sand. Filling the annulus should
be delayed as long as practicable to allow settlement to occur.

The Contractor will need to perform a wave equation analysis of the pile hammer system(s)
planned to install the driven piles. The Contractor’s wave equation analyses should indicate the
Contractor’s pile hammer system(s) are capable of driving the new piles to the required
minimum ultimate capacity without over stressing or damaging the piles. Cast steel points should
be provided on H-Piles to protect the piles from driving damage and reduce the tendency of the
tips to translate if boulders or sloping bedrock is encountered. The analyses should demonstrate
that the hammer is capable of driving the piles to the required resistance without exceeding a
driving stress of 45 kips per square inch. The ultimate drivability resistance that must be
achieved with the Contractor’s pile driving system is the geotechnical compressive strength limit
resistance divided by a resistance factor, @dyn, of 0.65 based on load testing in the field with
dynamic pile analysis and use of redundant pile groups.

Pile leads should be fixed at two points to control the location and alignment of the piles during
driving; hanging or “flying” leads are not recommended. Jetting and/or use of a vibratory
hammer to assist pile installation is not recommended for this project.

Based on achieving geotechnical resistance below the bottom of silty clay deposits, pile tip
depths might vary from 90 to 120 feet below current ground surface at the abutments and about
80 to 100 feet below current ground surface at the pier. The piles will need to be spliced so the
final 40 feet, or more, can be driven in a continuous manner using the same equipment and
minimum penetration resistance prior to developing soil setup against the side of the piles. Any
sudden decrease in driving resistance should be investigated with regard to the possibility of
damage. If the sudden decrease in driving resistance cannot be correlated to load bearing data or
subsurface conditions, the pile should be removed for inspection or rejected.

Restriking after pile setup to demonstrate pile capacity should be avoided unless dynamic pile
testing is performed after full pile setup has developed. Post-setup dynamic pile testing would be
needed so that the contributing setup effects of the silty clay deposits and overlying materials,
which would not be available during the structure service life due to downdrag, can be accounted
for in determining actual service life geotechnical capacity from the test results.

7.0 NONESUCH RIVER CROSSING
7.01 Subsurface Information
The Surficial Geology Map of the Prouts Neck Quadrangle (Maine Geological Survey, Open-
File No. 99-97) indicates the railroad embankment overlies swamp deposits. The swamp deposits
likely overlie coarse- to fine sand alluvium deposits, which in turn overlie silty clay deposits of

the Presumpscot Formation.
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7.02 Observed Slope Conditions — South Embankment

An RWG&A engineer observed conditions exposed at ground surface of the former railroad
embankment at the south side of the Nonesuch River in December 2011, November 2013, and
August 2018. There is not a railroad embankment at the east side of the Nonesuch River except
an area directly behind the abutment that pitches down steeply toward the river’s flood plain. The
existing abutments are constructed of cut granite blocks with bridge seats elevated approximately
16 feet above the water surface.

The crest of the north embankment is about 15 feet wide and about 20 feet above natural ground
surface. Ground surface at the bottom of the embankment is at about the same elevation as the
water level in the Nonesuch River and was inundated in some areas at the time of the visits. The
slopes on both sides of the embankment are pitched at about 1.5H:1V.

The slopes are vegetated with young and mature tree growth; the larger trees are generally about
8 to 15 inches in diameter at breast height. The tree trunks of mature and younger trees were
generally more-or-less vertical, although a few curved tree trunk shapes and some tilted trees on
the northwest side of the southern approach embankment suggests longer term slope movement
or slow-developing instability. The ground was covered with leaves, branches, and other
vegetation, which obscured direct observation of soil except at the embankment crest. No scarps,
sloughs, longitudinal cracks in the slope crest, or heaved conditions were noted. The railroad
embankment appeared stable in its current condition.

7.03 Subsurface Conditions
7.03.01 Subsurface Soils

Soil borings were drilled at the planned north embankment. Four distinct soil units were
encountered: fill, near surface alluvium composed of clayey silt with organic matter, silty clay
glacial marine deposits, and marine sand deposits. Generalized interpreted descriptions with
encountered thicknesses are summarized below and illustrated on Figure7 Interpreted Subsurface
Profile — Nonesuch River. Refer to the exploration logs in Appendix B for detailed descriptions
at specific locations.

Encountered
Soil Unit Thickness Generalized description Comments
(feet)
Fill 3105 Fine to medium sand with little Encountered at boring
gravel, tan EB-101 and EB-102
Interbedded layers of very loose
Alluvium 1151015 to loose silt, clayey silt, and silty
Deposits ’ sand with gravel and very soft to
soft silty clay
. . Very soft to medium, silty clay, Contains occasional
Glacial Marine trace fine sand, gray. Grades to X
. 35t0 45 . seams of silt and fine
Deposits very loose clayey silt to sandy sand
silt in lower part of deposit.
Very loose to medium dense, .
Marine Deposits 7to 12 fine to medium sand with trace Total thlckness
to few silt undetermined
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The silty clay with organic matter alluvium deposits and the upper part of the silty clay deposits
were very soft to soft. Undrained shear strengths determined from field vane tests ranged from
approximately 650 psf in the upper few feet of the deposits and about 800 pounds per square foot
(psf) at a depth of 30 feet below ground surface.

7.03.02 Groundwater

Free water levels were observed approximately 3 to 7 feet below ground surface about one hour
after removal of drilling equipment, and might not be representative of stabilized groundwater
levels when the borings were drilled. The groundwater level is influenced by the Nonesuch River
water level, season, temperature, rainfall, and elevation, and will vary from conditions observed
on the dates the explorations were made. The embankments are located within the Nonesuch
River floodplain and the bottom of the embankment slopes are subject to inundation.

7.04 Overall Stability Evaluations

Stability of the proposed north embankment was evaluated using the method and approach
described in Section 5.03. Undrained stability analyses at the maximum abutment height indicate
the planned embankment can be constructed using compacted granular borrow. Minimum
calculated factors of safety for deep seated circular arc and non-circular failure surfaces were 2.3
and 2.1, respectively for service limit state conditions. The minimum calculated factor of safety
for extreme limit state conditions was 1.4. Naturally deposited soils encountered in soil boring
are considered not susceptible to liquefaction. RWG&A’s scope of serviced excluded stability
assessments of the existing embankment and abutments.

7.05 Embankment Settlement Evaluations

The planned embankment follows the alignment of a former railroad embankment that was
equivalent to or greater in height to the proposed embankment. The former embankment would
have consolidated and preloaded the silty clay deposits under the weight of the fill that has since
been removed. Recompression settlement of the silty clay deposits under the weight of new fill is
expected to be less than 2 inches.

7.06 Construction Considerations

Fill from the former railroad embankment is several feet thick within the planned embankment
alignment. The composition of the fill and the methods used to place and compact the fill are
uncertain. It appears that remnants of the former embankment are mounded along the west side
of the north embankment. It is recommended that the existing fill be evaluated during
construction for reuses as fill to remain in place or as fill to removed and used as compacted fill
at other locations. The elevated portions of the fill berm should be removed down to the level of
adjacent stripped subgrade in the east part of the trial alignment, and the exposed surface
evaluated as described below.

Following removal of vegetation and other unsuitable materials, and prior to placement of new
fill, test pits should be conducted to verify material proposed to remain in place meets
composition requirements for granular borrow. Material not meeting granular borrow
composition requirements should be removed and replaced. The exposed surface should be
compacted with multiple passes of a minimum 10-ton smooth-drum vibratory compactor.
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Rolling of subgrades should be observed for areas of soil rutting or weaving indicative of
deleterious conditions. Areas identified should be further explored with test pits to determine the
nature of the condition. Unsuitable materials and any soft, loose, and/or disturbed native soil
materials should be excavated and replaced with compacted granular borrow. Test strip
procedures should be used to determine the number of passes required to achieve maximum
density of compacted subgrade surface.

8.0 CLOSURE

This report has been prepared for specific application to the embankments at the Nonesuch River
crossing and the proposed pedestrian-bicycle bridge and associated proposed approach
embankments at the Pan-Am Railroad crossing associated with MaineDOT Project No. STP-
1942(610) in Scarborough, Maine, for the exclusive use of HNTB Corporation. This work has
been completed in accordance with generally accepted soil and foundation engineering practices.
No other warranty, expressed or implied, is made. In the event any changes are made in the
nature, design, or location of the proposed construction, the conclusions and recommendations of
this report should be reviewed by RWG&A.

The recommendations presented are based on the results of widely spaced explorations. The
nature of variations between the explorations may not become evident until construction has
begun. If variations are encountered, it will be necessary for RWG&A to re-evaluate the
recommendations presented in this report. RWG&A requests an opportunity for a general review
of the final design and specifications in order to determine that earthwork and foundation
recommendations have been interpreted in the manner in which they were intended.
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LIMITATIONS AND USE OF REPORT

This evaluation has been limited to consideration of the geotechnical aspects of the proposed
Scarborough Eastern Trail, MaineDOT Project No. STP-1942(610) in Scarborough, Maine. The
purpose of the evaluation was to obtain information regarding subsurface conditions on which to
base recommendations about the geotechnical aspects of design and construction of embankments,
foundations, and seismic considerations. This report identifies construction considerations intended
to solely assist engineers that will design the project and monitor its construction, and not to the
benefit of others including but not limited to the Contractor. This report is not a technical
specification nor is it intended to be used as a specification for bidding or building the project.

This geotechnical evaluation might also aid Contractors responsible for construction of the
planned building. However, the recommendations and comments provided hereinafter are not
intended to be instructions or directives to the project Contractors. The project Contractors must
evaluate construction issues encountered in the work on the basis of their experience with similar
projects taking in to account their own methods and procedures.

In particular, the Contractor should be advised that the project site is underlain by medium to soft
silty clay that is vulnerable to instability and landslides when subject to unbalanced loading from
stockpiles of excavated soils and offsite fill. RWG&A’s scope of services for this project
excludes stability evaluations of the Contractor excavations and stockpiles.

RWG&A has not considered the construction from a worker safety perspective. Construction
safety is the responsibility of the project Contractor, who is also solely responsible for the means,
methods, and sequencing of construction operations. RWG&A is providing this information as a
service to HNTB Corporation. Under no circumstances should this information be interpreted to
mean that RWG&A and/or the HNTB Corporation are assuming responsibility for construction
site safety or the Contractor’s activities; such responsibility is not being implied and should not be
inferred.

RWG&A'’s services excluded any environmental site assessment relative to oil and hazardous
materials or evidence of a potential release or threat of oil or hazardous materials on, below, or
around the site. (Note: any statement in this report, or on the exploration logs, regarding odors or
unusual or suspicious conditions is for informational purposes only and is not intended to
constitute an environmental assessment.)
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RWG&A, Inc. soil descriptions are based on the following criteria. Descriptive
terminology is used to denote the grain size and percentage of each component. The soil
descriptions are based on visual-manual classification procedures, Standard Penetration
Test results, and the results of laboratory testing on selected soil samples, where available.
The Unified Soil Classification Group Symbol will be indicated in capital letters.

COMPONENT DEFINITIONS BY GRADATION SIEVE LIMITS

Materials Definitions Fractions Upper Lower

Boulders | Material too large to pass
through an opening 12 in.
square.

Cobbles Material passing through a 12
in. opening and retained on the

3in. sieve.

Gravel Material passing the 3 in. sieve | Coarse 3in. 3/4in.
and retained on 1/4" (No. 4 Fine 3/4 in. 1/4in.
sieve).

Sand Material passing the No. 4 sieve| Coarse No. 4 No. 10
and retained on the No. 200 (1/4™) (1/8")
sieve. Medium | No. 10 No. 40

(1/8™) (1/32")
Fine No. 40 No. 200
(1/32")

Silt Material passing the No. 200 No. 200
sieve which is usually non-
plastic in character and exhibits
little or no strength when air
dried.

Clay Material passing the No. 200 No. 200

sieve which can also be made to
exhibit plasticity within a
certain range of moisture
contents and which exhibits
considerable strength when air
dried.

SOIL DESCRIPTION
General

Soils are described as to the Unified Soil Classification Systems Group Symbol, density or
consistency, color, grain size distribution and other pertinent properties such as plasticity
and dry strength. The RWG&A order of descriptors is as follows:

1. USCS Group Name and Symbol, or Fill
2. Density or Consistency

3. Moisture

4. Grain Size & Constituent percentages

5. Other pertinent descriptors

6. Color

DESCRIPTIVE TERMINOLOGY DENOTING COMPONENT PROPORTIONS

Descriptive Terms Range of Proportions

Noun (major component) 350%

Adjective (secondary component) 20 - 50%

Some (third component) 25 - 45%

Little (second or third component) 15 - 25%

Few (second or third component) 5-15%

Trace 0-5%

With Amount of component not determined. Used

as a conjunction only. Does not indicate
component percentile

OTHER DESCRIPTIVE TERMS

Where appropriate, geological classifications are also used (Glacial Till, etc.)

TYPICAL DESCRIPTIONS

SAND WITH SILT (SP-SM): Medium dense, moist, coarse to medium sand, few silt,
brown.

FILL; Loose, dry, fine sand, some gravel and silt, with brick and concrete

fragments, dark brown.

SILTY CLAY (CL); Very stiff, moist, silty clay, olive-brown.

DENSITY OR CONSISTENCY OF SOILS
COHESIVE SOILS

Consistency of Standard Penetration Test

Cohesive Soils (Blows Per Foot) (N) Undrained Shear Strength (TSF)
Very Soft 0-2 Below 0.13 (250 psf)
Soft 2-4 0.13 to 0.25 (to 500 psf)
Medium 4-8 0.25 t0 0.5 (to 1,000 psf)
Stiff 8-15 0.5 to 1.0 (to 2,000 psf)
Very Stiff 15-30 1.0 to 2.0 (to 4,000 psf)
Hard Over 30 over 2.0 (over 4,000 psf)

Consistency of cohesive soils is based upon field vane shear, torvane, or pocket
penetrometer, or laboratory vane shear or Unconsolidated-Undrained Triaxial

Compression tests. Consistency of cohesive soils is based upon the Standard Penetration
test when no other data is available.

COHESIONLESS SOILS

Density of Standard Penetration Test
Cohesionless Soils (Blows per Foot) (in)
Very Loose 0-4
Loose 4-10
Medium Dense 10-30
Dense 30-50
Very Dense over 50

PENETRATION RESISTANCE

STANDARD PENETRATION TEST (ASTM D1586) - a 2.0-inch diameter, 1-3/8 inch
inside diameter split barrel sample is driven into soil by means of a 140-pound weight
falling freely through a vertical distance of 30 inches. The total number of blows
required for penetration from 6 to 18 inches is the Standard Penetration Resistance (N).

COBBLES AND BOULDERS

The percentage of cobbles and boulders is estimated visually where possible.

Descriptive Term Estimated Percentage
Very Few 0-10%
Few 10 - 25%
Common 25 - 40%
Numerous 40 - 50%

If the percentage cannot be determined, as in a typical test boring, then use “with” to
indicate the presence of cobbles and/or boulders. (i.e., gravelly sand with cobbles and
boulders).

FILLS
The following terminology is used to denote size range of man-made materials
within fill deposits:

Comparative

Size Range Soil Terms
<No. 200 Sieve Silt - size
No. 200 to 1/4 in. Sand - size

1/4in. to 3 in. Gravel - size
3in.to 12 in. Cobble - size
>12in. Boulder - size

SUPPLEMENTAL SOIL DESCRIPTION TERMINOLOGY

Term Example

Seam Typically 1/16 to 1/2 inch thick 1/4 inch sand seams
Layer Greater than 1/2 inch thick 2-inch sand layers
Occasional One or less per foot of thickness

Frequent More than one per foot of thickness

Interbedded Alternating soil layers of different composition

Varved Alternating thin seams of silt and clay

Mottled Variations in color

© R. W. Gillespie & Associates, Inc. 2008-12-17
\\saco\data\MASTERS\FIELD\2008-12-17 Soil Description and Classification.doc
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. H * Geotechnical Engineering
R.W. Glll_esple » Environmenml Consulting
& Associates ® Materials Testng Services

Boring Log: BB-SPC-101
Total Depth (ft): 91.2
Sheet 1 _of 4

Project Name: Scarborough Eastemn Trail Project

RWGEA Project No. 0600-092

Location: Scarborough, Maine

Client: HNTB Corporation

RWGB&A Representative: C. Morrell

Boring Location: See Exploration Location Plan

Boring Abandonment Method: Backfilled with cuttings

Drilling Contractor: Great Works Test Boring

Drill Rig: CME 850

Driller Rep.: J. Lee

Date Started: 06/13/2013

Date Completed: 06/13/2013
Surface Elevation: 33.5 (FEET)
Drilling Method: Rotary Wash

Observed Water Depth: 5.0 Casing Type: 4" Steel
2 | =
w >\ . I E
. = DESCRIPTION OF MATERIAL Elo | B |@
AT s Blg|5| B
T |Blg Z o| e o| M
== L (=]
5|55 & AHEIEE
z =l 3a|z|5
Ui = E | o
& 1=
Bl X FILL; Silty sand, moist, fine sand, some silt, trace gravel, gray andblack. | 15| 3 | 12 [14.0] MC
it FILL; Silty sand, moist, fine to medium sand, little silt, dark red-brown. g
e, I
SILTY SAND (SP/SM); Loose, wet, fine to medium sand, little silt, light
brown.
= §-2 18| 4 | 8 [27.4] MC
H GS
SILTY SAND (SM); Loose to medium dense, wet, fine sand, some silt, g
gray.
10 S-3 | Silty sand becomes brown around 10 ft. 20( 1|11 [251] MC
8
8
SILTY CLAY (CL); Very soft to medium stiff, wet, silty clay, trace fine
[ 15 g | S2nd gray. 1 [WOHIWOH42.1| MC
|
Sy FV | Field Vane Raw Data: T=74fi-Ib, Residual T=5t-Ib
FvV Undrained Shear Strength: Su=0.81 ksf, Residual Su=0.05 ksf
Field Vane Raw Data: T=45ft-1b, Residual T=4ft-1b
Undrained Shear Strength: Su=0.49 ksf, Residual Su=0.04 ksf
g U-1 | Thin-walled tube sample from 25' - 27 24
i FV Field Vane Raw Data: T=45ft-Ib, Residual T=5fi-1b
Fv Undrained Shear Strength: Su=0.49 ksf, Residual Su=0.05 ksf
Field Vane Raw Data: T=45ft-1b, Residual T=5fi-1b
Undrained Shear Strength: Su=0.49 ksf, Residual Su=0.05 ksf

Notes: 1. MaineDOT Project No. 019386.00
2. SPT N-valves are uncorrectad.

3 Shear Strengti'l data collected using an Acker 3-5!8" xg" Field vane and torque wrench




R W Gillespie ® Geatechnical Engineering
& Associates . Materials Testing Services

Project Name: Scarborough Eastem Trail Project
Location: Scarborough Maine

Client: HNTB Corporation

Observed Water Depth: 5.0'

¢ Environmental Consulting

Total Depth: 91.2
Sheet 2 of 4

Boring Log: BB-SPC-101

Casing Type: 4" Steel

RWG&A Project No. 0600-092
Surface Elevation: 33.5 (FEET)

DEPTH, FT.
SYMBOL
SAMPLES

DESCRIPTION OF MATERIAL

SAMPLE RECOVERY, IN.

BLOWS PER 6"

SPT-N BLOWS PER FT.

MOISTURE CONTENT %

LAB TESTS

23|  SAMPLE NUMBER

-35-

<
(]

-‘D-

22 23

[ 457 u-3

[+ 50 T 8‘5

I 55 ] FV

S-6

Field Vane Raw Data: T=39ft-1b, Residual T=5ft-lb
Undrained Shear Strength: Su=0.43 ksf, Residual Su=0,05 ksf
Field Vane Raw Data: T=40ft-Ib, Residual T=5ft-1b
Undrained Shear Strength: Su=0.44 ksf, Residual Su=0.05 ksf

Thin-walled tube sample from 35' - 37,

Field Vane Raw Data: T=65ft-Ib, Residual T=4fi-1b

Undrained Shear Strength: Su=0.71 ksf, Residua! Su=0.04 ksf
Field Vane Raw Data: T=61ft-Ib, Residual T=5f-lb
Undrained Shear Strength: Su=0.66 ksf, Residual Su=0.05 ksf
Field Vane Raw Data: T=50fi-1b, Residual T=3fi-1b.
Undrained Shear Strength: Su=0.55 ksf, Residual Su=0.03 ksf
Field Vane Raw Data: T=54fi-lb, Residual T=3ft-1b
Undrained Shear Strength: Su=0.59 ksf, Residual Su=0.03 ksf

Thin-walled tube sample from 45' - 47",

Field Vane Raw Data: T=72fft-Ib, Residual T=9fi-1b

Undrained Shear Strength: Su=0.78 ksf, Residual Su=0.10 ksf
Field Vane Raw Data: T=74ft-Ib, Residual T=11f-Ib

Undrained Shear Strength: Su=0.81 ksf, Residval Su=0.12 ksf

Unable to push field vane at 50'. Occasional fine sand seams from 50' - 51'.

Field Vane Raw Data: T=79fi-lb, Residual T=0ft-lb

Undrained Shear Strength: Su=0.86 ksf, Residual Su=0.00 ksf
Unable to push field vane below 55.9".

SILTY SAND (SM); Medium dense, wet, fine to medium sand, little silt,
trace coarse sand, gray with occasional red-brown oxidized layers.

22

23

21

16

aaw

13
13

26

33.5

20.7

MC

MC

Noles 1 MalneDOT Project No. 018386.00
2. SPT N-valves are uncorrected.
3 Shear Strenglh data collacted using an Ackar 3-5!8" X 9" Fileld vane and lorque wrench




R.W. Gillespie
& Associates

Location: Scarborough Maine
Client: HNTB Corporation
Observed Water Depth: 5.0

Project Name: Scarborough Eastem Trail Project

» Geotechnical Engineering Boring Log: BB-SPC-101

e Environmenaal Consulting Total Depth: 91.2
& Macerials Testing Services 3 of 4

RWG&A Project No. 0600-092
Surface Elevation: 33.5 (FEET)
Casing Type: 4" Steel

Z B
o > | ElE
. B DESCRIPTION OF MATERIAL El o | & E .
E gl 3 sl E|e|8| B
T (DR Z ol e o| H
2= ] Q
G |53 2 HAHEIHE
2 2@ |25
s B |3
& o
L o 14
65 i) i
i
] -] 1
S-7 SILTY SAND WITH GRAVEL (SM); Medium dense to very dense, wet, (20| 6 | 19 |9.6| MC
fine to medium sand, some silt, few fine gravel, gray. [Glacial Till] 190
i 0
L ""5 -
,‘! S-8 | Increased drilling resistance, possible cobbles from 78'- 79" 8 gg 80+|8.3| MC
30407
- “. 1

2. SPT N-valves are uncorrected.

PN

Notes: 1. MaineDOT Project No. 015366.00
3. Shear Strength data collected using an Acker 3-5/8" x 9” Field vane and torque
=W L OLisNEd CRSING M ' o 80" to conti 8 gnling below & I NS

wranch.




R.W Gi"espie » Geotechnical Engineering

» Environmental Consuldng

& Associates . Materials Testing Services

Boring Log: BB-SPC-101
Total Depth: 91.2

Sheet 4 of 4

Project Name: Scarborough Eastern Trail Project
Location: Scarborough Maine

Client: HNTB Corporation

Observed Water Depth: 5.0

RWGE&A Project No. 0600-092
Surface Elevation: 33.5 (FEET)
Casing Type: 4" Steel

DEPTH, FT.
SYMBOL
SAMPLES
SAMPLE NUMBER

DESCRIPTION OF MATERIAL

SAMPLE RECOVERY, IN.
BLOWS PER 6"

SPT-N BLOWS PER FT.

MOISTURE CONTENT %

LAB TESTS

continually plugged.

\ Possible bedrock at 91, able to drill 2 - 3" into rock until tri-cone bit

bedrock,

- 100 -

- 105

F 110 4

r115'

120

Bottom of Exploration at 91.2'; tri-cone bit refusal, possible boulder or

Notes: 1. MaineDOT Project No. 019386.00
2. SPT N-valves are uncorrected.
3 Shear Strenglh data collecled using an Ackar 358" x 9" Field vane and torqua wrench




R.W. Gill espi e ° Geotechnical Engineering Boring LOQ: BB-SPC-102
£ et ———I—— e Environmental Consulting Total Depth (ft) 101.5
& Associates .« Maceriais Testing Services
— ISheet 1 of 4
Project Name: Scarborough Eastern Trail Project Drilling Contractor: Great Works Test Boring
RWGB&A Project No. 0600-092 Drill Rig: CME 850
Location: Scarborough, Maine Driller Rep.: J. Lee
Client: HNTB Corporation Date Started: 06/12/2013
RWGR&A Representative: C. Morrell Date Completed:; 06/12/2013
Boring Location:  See Exploration Location Plan Surface Elevation: 31.5 (FEET)
Boring Abandonment Method: Backfilled with cuttings Drilling Method: Rotary Wash
| Observed Water Depth: 5.0' Casing Tvpe: 4" Steel
2 c | o
4 > | . i E
. B DESCRIPTION OF MATERIAL Elo | &
£ |3 3 11 HE:
zleg 2 T IHHE:
% |5 & 2 E| 38|
a Z Sl 8| z|EB
/7] [+ E 9
= & o]
< =
l S-1 \TOPSOIL AND ORGANIC MATERIAL (4 inches). 14| 1 3 21 .01 MC
SILTY SAND (SP/SM); Very loose to medium dense, moist, fine sand, ;
little silt, orange-brown. 5
SILTY SAND (SP/SM); Medium dense, wet, fine to medium sand, little
. silt, orange-brown.
S-2 24 ; 14 {22.6| MC
Becomes gray-brown around 6ft. 7
10
o SILTY SAND (SM); Loose, wet, fine sand, some silt, gray.
18 li_ S-3 13 4 | 10 261] MC
1 4
il 5
if EE
SILTY CLAY WITH SAND (CL-ML); Very soft to medium stiff, wet, silty
L 15 54 clay, occasional fine sand seams, gray. 2 “; %E" AwoHa1.al mc
8
- 20 8.5 24 V\é?‘i_'h‘wOH 46.0] MC
[ 3 FV | Field Vane Raw Data: T=50ft-Ib, Residual T=4ft-Ib
FV Undrained Shear Strength: Su=0.55 ksf, Residual Su=0.04 ksf
Field Vane Raw Data: T=39fi-lb, Residual T=2f-1b
Undrained Shear Strength: Su=0.43 ksf, Residual Su=0.02 ksf f
Notes: 1. MaineDOT Project No. 019386.00
2. SPT N-valves are uncorracted.
3 Shear Strength data oollectad using an Acker 3-5!8“ X 9" Field vane and tnrque wranch.




R W Gi"e Spi e ® Geotechnical Engineering

® Environmental Consulting

Boring Log: BB-SPC-102
Total Depth: 101.5

& Associates .+ Macerkals Testing Services SEid
Project Name: Scarborough Eastern Trall Project RWGE&A Project No. 0600-092
Location: Scarborough Maine Surface Elevation: 31.5 (FEET)
Client: HNTB Corporation Casing Type: 4" Steel
Observed Water Depth: 5.0°
z | 2
14 > I |
. o DESCRIPTION OF MATERIAL |l b | &
E gl 2 HTHHHE:
T @l =z ol & W
E E = Yy L E O | w
<L o e
817> § wl53|2(8|3
o i w
= E | o
3 é | =
a0 U-1 | Thin-walled tube sample from 30" - 32", 20 Is0.2| C
AL
GV
MC
[ 35 FV | Field Vane Raw Data: T=39fi-Ib, Residual T=1ft-lb
FV Undrained Shear Strength: Su=0.40 ksf, Residual Su=0.01 ksf
Field Vane Raw Data: T=42fi-lb, Residual T=1fi-1b
Undrained Shear Strength: Su=0.46 ksf, Residual Su=0.01 ksf
[ U-2 | Thin-walled tube sample from 40' - 42". 12
[ 45 ] FV | Field Vane Raw Data: T=66f-lb, Residual T=1fi-lb
FV Undrained Shear Strength: Su=0.72 ksf, Residual Su=0.01 ksf
Field Vane Raw Data: T=75ft-1b, Residual T=0fi-lb
Undrained Shear Strength: Su=0.82 ksf, Residual Su=0.00 ksf
[ *° BT U-3 | Thin-walled tube sample from 50 - 52", 24 409 C
GV
- MC
Field Vane Raw Data: T=6611-1b, Residual T=0ft-1b
Undrained Shear Strength: Su=0.72 ksf, Residual Su=0.00 ksf
Field Vane Raw Data: T=90fi-1b, Residual T=0ft-1b
Undrained Shear Strength: Su=0.98 ksf, Residual Su=0.00 ksf
Noles: 1. MaineDOT Froject No. 015386.00
2. SPT N-valves are uncorrected,
3 Shaar Slrength dala collected using an Acker 3-5!8" b 9" Field vane and lorqua wrend'u




R w Gi"e Spi e ¢ Geatechnical Engineering

a Environmental Consulting

& Associates e Materials Testing Services

Project Name: Scarborough Eastern Trail Project
Location: Scarborough Maine

Client: HNTB Corparation

Observed Water Depth: 5.0'

Total Depth: 101.5

f 4

Boring Log: BB-SPC-102

___ISheet 3 o
RWGSEA Project No. 0600-092

Surface Elevation: 31.5 {(FEET)

Casing Type: 4" Steel

Z - |
o 3 E &
. u DESCRIPTION OF MATERIAL 1o | &
E (gl £ AL
T |@ -4 ol e
AHER 2125 (ul|5
g |» s & wla| 2|k g
H 22|75
= E | o
i % () =
FV Field Vane Raw Data: T=50ft-Ib, Residual T=0ft-1b
FV Undrained Shear Strength: Su=0.55 ksf, Residual Su=0.00 ksf
Field Vane Raw Data: T=79ft-Ib, Residual T=0ft-1b
Undrained Shear Strength: Su=0.86 ksf, Residual Su=0.00 ksf
B FV | Field Vane Raw Data: T=88fi-Ib, Residual T=12ft-Ib
Fv Undrained Shear Strength: Su=0.96 ksf, Residual Su=0.13 ksf
Field Vane Raw Data: T=87fi-1b, Residual T=13ft-1b
Undrained Shear Strength: Su=0.95 ksf, Residual Su=0.14 ksf
SILTY SAND (SM); Medium dense to dense, wet, fine sand, some silt, 14 }2 29 |24.1) MC
trace medium sand, gray-brown. 18
18
12 1; 35 [20.0 MC
18
22
14 ‘1|§ 35 [21.3] MC
20
. 31
|
|
Occasional medium to coarse sand from 85' - 86'. 20 }g 32 122.2| MC
19
26

| o0 7| _ __
Notes: 1. MaineDOT Project No. 019386.00
2. SPT N-valves are uncorrected.

Co

3. Shear Strength data collected using an Acker 3-5/8" x 9" Field vane and torque wrench.
& HvOraulics QUSNE0 CASING 1T " o 80" i continue ddlling below 80°. no hammer Use:




Location: Scarborough Maine
Client: HNTB Corporation
Observed Water Depth: 5.0'

& Associates ® Materials Testing Services
Project Name: Scarborough Eastern Trail Project

Sheet 4 of 4

. . e Geotechnical Engineeri Boring Log: BB-SPC-102
@ RW.Gillespie :ooemmfenre | ot 1015

RWG&A Project No. 0600-092

Surface Elevation: 31.5 (FEET)

Casing Type: 4" Steel

* 105 4

110 -

-115-

Bottom of Exploration at 101.5'; Terminated boring in Glacial Till.

4 | ®
14 > . n |~
. uw DESCRIPTION OF MATERIAL o | &
£ 13 3 1HHAE:
T (DE = ol=| 2|8 b
1H- AEIERIN
o % Y 8| = =
o [1]
s B0
% =
* [( 810 15| 10 [ 31 [26.2f MC
II1 17
24
SILTY SAND WITH GRAVEL (SM); Dense, wet, fine to medium sand,
| o5 little silt, few fine gravel, orange-brown.
S-11 12 ;g 50 13.5| MC
30
SILTY SAND WITH GRAVEL (SM); Dense to very dense, wet, fine sand, A
some silt, little gravel, gray. [Glacial Till]
oo 1) §-12 14| 17 | 82 [103] MC
50/5"

120

Notes: 1. MaineDOT Project No. 019386.00
2. SPT N-valves are uncorrected.
3 Shear Strength data collected using an Acker 3-5/8" x 9" Fleld vane and tomue wrench




1. RWG&A Project No. 0600-102,

3. Hammer Serial No. 283.
4. SPT N-Values are uncorrected.

2. In-situ vane shear tests conducted using MaineDOT provided Geonor 65x130mm rectangular vane.

Maine Department of Transportation |Project: Scarborough Eastesn Trail Project Boring No.: —BB-SPC-20]
Soll/Rock Exploration Log . .
Location: Scarborough, Maine PIN: 1942(610)
Driiler: R.W. Gillespie & Associates, Inc, Elevation (ft.) N/A Auger ID/OD: 425" D/ 7.5* 0D
Operator; M. Nadeau Datum: Sampler: SPT Split-Barrel
Logged By: D. Walker ng Type: Diedrich D50 Hammer WtJFall: 140 Ibs. 30"
Date Start/Finish: 10/07/2016 7 10/G7/2016 Drilling Method: HSA, 3" roller bit, drive + wash Core Barrel: NQ2
Borln! Location: See Exploration Location Plan Casling 1D/OD: 41D Water Level”: 6.5
Deflnitions: Definitions: Definttions:
D = Spiit Spoon Sample Sy = Insitu Fleld Vane Shear Strangth (psh) WC = water content, percant
MD = Unsucceasful Spiit Spoon Sampls aitempt Ty = Pocket Torvana Shear Strength (psf) LL = Licuid Lirmit
U = Thin Wall Tube Sample Gp = Unconfined Compressiva Strength (ksf} PL = Ptastic Limi
R = Rock Core Sample Sy{tab) ™ Lab Vane Shear Strength (psf) Pl » Plasticy index
V = Insitu Vane Shear Test H & weight of 1402, hammer G = Grain Siza Analysis
L5S5A = Sofid Stem Auger Ll C = Consoiidation Tast
Sample Information
- Laboratory
) ) § = - Testing
=} £
= =z g © £ 5 Visual Description and Remarks asesﬂ.!%
£ ] ] = o 2 -3 § 2
1IN R AR B %
5 4 5 £ hads = g £l o e
[ i . Hitine] SAND WITH SILT (SP-5M); Brown dry, medium dense, finc sand, some silt,
S1 | 2410 | 00-20 z little gravel, reddish band at 2",
F 5 5.01
5.2 2414 5.0-7.0 2 SAND (SP); Brown, moist to wet, very loose, medium to coarse sand.
6.5
SILTY SAND (SM); Gray, wet, very loase, fine sand, some silt. 1" silty cl:y
lense at 6.5
- Iu r
$3 | 2414 |100-120 3 (Gradies o inchude trace layg
1
SAND WITH SILT (SP-5M); Ton, wet, very loose, fine sand, little silt.
14.0]
5 SILTY CLAY {CL); Gray, wet, very sofl to medium, clay with silt.
Su=659 psf’ 65x130 mm raw torque readings:
FVv-1 16.0- 168 | oot Sy FV-1: 24,013 Relbs
FV-2 170-178 | Su~637psh FV-2: 23.2/3.0 R-lbs
20 u 20 |200-220 Attempied Shelby Tube, no recovery,
U-1 2424 | 22.0-24.0
- 25
Su=519 psf 65x130 mm raw torque readings:
Fv-3 260-268 | poy . FV-3.18.9/3.5 Nelbs
Su=483 paf FV-4: 17, ft-Lb:
FV-4 270-278 | o §0.0ur. 6/2.5 Relbs
30
Bemarks:

presant at the time measwements wera

Stratification ines represant approximate boundaries between soll types; transitions may be gradual.
* Water level readings have been mads at tmes snd under conditions statad. Groundwater futtustions may occur due to conditions other then those

Page 10of2

Boring No.: BB-SPC-201




FV.5 360.368 | ,  Sum7Spst

Besitunt S ULt
FV-6 37.0.378 Su=511 ps

Regidual Sundl psf

FV-5: 17.3/1.2 fi-lbs
FV-6: 18.6/1.2 f-lbs

24724 | 40.0-42.0 WOR

U3 | 2424 | 450-47.0

- 50
§-5 24/24 | 50.0-52.0 2

Becomes soft, dark gray.

;
AMNMMHMNNMNIIIDI1IDMBDHMDSMBMD1D©NNDMMMEEE

65x130 mm taw torque readings:

Could not advance field vane. Silty sand lense at 51°,

Maine Department of Transportation |Project: Scarborough Eastem Trail Project Boring No.: —BB-SPC-201
Soil/Rock Exploration L.og . .
- Location: Scarborough, Moine PIN: 1942(610)
Driller: R.W. Gillespie & Associntes, Inc. Elavation (ft.) N/A Auger 1D/OD: 425" ID/7.5" QD
Operater: M. Nadeau Datum: Sampler: SPT Split-Barrel
Logged By: D. Walker Rig Type: Dicdrick D50 Hammer WLIFall: 140 1bs. 30"
Date Start/Finish;  10/07/2016 7 10/07/2016 Drilling Method: HSA, 3" roller bit, drive + wash Core Barrsl: NQ2
Boring Location: Sece Exploration Location Plan Casing ID/OD: 4" D Water Level": 6.5
Definitions: Definltions: Deflnftions:
D = Spiit Spoon Sample Sy = Instu Fisid Vana Shear Strength (paf) WC = water content, percent
MD = Unsucceasfu! Split Spoon Sampia attampt Ty = Pochet Torvans Shear Strength (psf) LL = Liquid Limft
U = Thin Wall Tube Sample Gp = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sampla w,-mv.nasnwsmmmn P = Plasticity Indax
V = insitu Vana Shear Test H = waight of t40i. hammer G = Grain Size Analysts
|_SCA = Sofid Stem Auger = L = Conapfidation Test
Sample Information
. Laboratory
£ - —_ Testing
=| 2 S S Remarks Results/
g % g 2 e E © = § Visual Description and AASHTO
& § a 2 and
= - [ s é -
§ 3| 8| as §u‘§;m§8 3 §§ g phne
L] U-2 | 24724 | 30.0-320 142_30

Not refusal.

55

-

Bottom of Exploration at 52.0 feet below ground surface.

5.0

Remarks:
1. RWG&A Project No. 0600-102,
2. In-situ vane shear tests conducted using MaineDOT provided Geonor 65x130mm rectangular vane.

3, Hammer Serial No. 283,
4. SPT N-Values are uncorrected.

Stratification Enes represent appraximate boundaries betwoen scil types; transitions may be gradual.

* Water lovel readings hava besn mads at times snd undar conditions stated. Groundwater fuchuations may occur due to conditions other than those
peesent gt the time measuremanis wers mads.,

Page 2of 2
Boring No.: BB-SPC-201




Maine Department of Transportation

Project: Scarborough Eastern Trail Project

Boring No.:

BB-SPC-202

1. RWGEA Project No. 0600-102.

3. Hammer Setial No. 283.
4, SPT N-Values are uncorrected.

2. In-situ vane shear tests conducted using MaineDOT provided Geonor 65x130mm rectangular vane,

Soil/Reck Explaration Log . .
Location: Scarborough, Maine PIN: 1942(610)
Driller: R.W. Gilllespie & Associates, Inc. Elevation {ft.) N/A Auger ID/OD: 425"1D/7.5" 0D
Operator: M. Nadeau Datum: Sampler: SPT Split-Barrel
Logged By: D. Walker Rlg Type: Diedrich D50 Hammear Wt/Fall: 140ibs. 30"
Date StartiFinish: 10/04/2016 / 10/0672016 Drilling Method: HSA, 3" roltet bit, drive + wash Core Barrel: NQ2
Borln! Location: See Exploration Location Plan Casing ID/IOD: 3"and 4" ID Water Level": 7T
Dafinitions: Defnitions: Definitions:
D = Spit Spoon Sample Sy = Insitu Fleld Vane Shear Strength (psf) WC = watar content, percent
MD = Unsucceashd Spit Spoon Sampls sttempt Ty = Pockat Torvana Shear Strength (psf) LL = Liquid Limit
Lt = Thin Wall Tubs Sempie 9 = Unconfined Compressive Strength {ksf) PL = Plastic Limit
R = Rock Core Sample Suflab) = Lab Vina Sheer Strength {psf) Pl = Plasticity Index
V = Instu Vane Shear Test H = weight of 140, hammer G =Grain Size Analysis
= Sofid Stem Auger = C = Consofidation Teat
Sample Information
. Laboratory
s £ §' = . Testing
= E é = 2 g § a Visual Description and Remarks A':essﬂ.'}g
§E.O 2|2 and
—_ o
Bl 5|5 | 5s | 8388 | 2|3 s Coss
0 S.1 24115 0.0-2.0 13 f SAND_Y SILT (M.I.): Brown to dark brown, dry, medium dense, silt, little fine]
to medium sand, little gravel.
F 5 5.01
52 2423 50-7.0 15 SAND (5P); Taa to reddish brown, moist, medium dense, fine sand, trace silt,
grading 1o fine to coarse sand,
7.01
53 24120 7.0-90 13 SANDY SILT (ML): Gray, wet, stifT, silt with some fine sand.
SILTY SAND (SM}; Gray, wet, medium dense, fine sand, some silt.
10 10.01
5-4 24/18 { 10.0-120 9 P SAND (SP); Gray, wet, loose, fine sand, little silt.
5-5 2424 | 12.0- 140 a Occasional silt lenses.
7 i . ——14.01
. % SILTY CLAY (CL): Gray, wet, very soft to medium, clay, some gilt.
s7 | 2424 [15.0-170 WOH % Ocmmmicaal 3t Ieascy,
/
U | 2424 |200-220 /
" / B
Su=445 psf / 65%130 mm raw torque readings:
vl 20-258 | Resigunlat2 par / FV-1: 16.2/1.9 Relbs
FV-2 26.0-26.8 5u=390 psf / FV-2:21.5/2.3 ft-lbs
Residuales3 psf /
3 /
Bemarks;

prasent &t tha time msasurements were

Stratfication ines represent approxdmats boundaries batwaen soll types; transitions may b gradual,
* Water lave! readings have been made at imes and under conditions stated. Groundwater fluctustions may occur dus to conditions other than thase
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1. RWG&A Project No, 0600-102.

3. Hammer Serial No. 283.
4. SFT N-Values are uncomected.

2. In-situ vane shear tests conducted using MaineDOT provided Geottor 65x130mm rectangular vane,

Maine Department of Transportation |Project: Scarborough Eastem Trail Project Boring No.: —BB-SPC-202
Soil/Rack Exploration Log .
LS UNITS Location: Scarborough, Maine PIN: 1942(610)
Driller: R.W. Gillespie & Associates, Inc. Elavation {ft.} N/A Auger IDIOD: 4.25" ID/7.5" 0D
Operator: M. Nadeau Datum: Sampler: SPT Split-Barmre!
Logged By: D. Walker Rig Type: Diedrich D50 Hammer WL/Fall: 140lbs. 30"
Date Start/Finish:  10/04/2016/ 10/0672016 Drilling Method:  HSA, 3" roller bit, drive + wosh Care Barrel; NQ2
Boring Location: See Exploration Location Plan Casing ID/OD: 3" and 4" ID Water Level”: T
Definitions: Definions: Definitions:
D a 5piit Spoon Sample Sy = Insity Fisld Vane Shear Strength {psf) WC = water cantent, parcent
MD = Unsuccessful Spiit Spoon Sampile attsmpt Ty * Pockei Torvana Shear Strength (psf) LL = Liquid Limit
U & Thin Wa Tube Sampie gp = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rack Coms w,-leVmShevSmm(m Pi = Plasticity indax
V = insttu Vana Shear Test H = weight of 140t. hammer G = Grain Size Analysis
|_SSA = Solid Stem Auosr = £ = Consolidation Test
Sample Informati
. [meton Laboratory
S & § r - Testing
o E 4 © § 3 Visual Description and Remarks ARAGSS:!I%’
e € g § 5 E g g § g and
[ — © —
§' 3| & g GEE% E 3 g Jrified Gast,
WL v2 | 2424 [300-220
35
Su=563 psf 65x130 mm raw lorque readings:
b 360-368 | posidual=2 e FV-3:20.5/1.9 f-lbs
FV-4 370-378 |  Su=S08psf FV-4: 18.5/12 Rdbs
- 40
U-3 | 24724 | 40.0-420
b 45
Su=794 psf 65x130 mm raw torque readings:
Fv-5 460-468 ) oy s FV-5:289/3.9 R.lbs
FV-6 47.0-478 | Su=860 psf FV-6:31.3/3.5 fi-Ibs
egiduat SumGs pef
49.0
SANDY SILT (ML): Dark gray, wet, loase, zilt, with fine sand.
[ 50
U-4 1212 | 50.0-51.0
5.9 24/12 | 55.0-570 9 SILTY SAND {5M); Gray, wet, loose to medium dense, fine sand, little silt, WC=13.3%
little clay, few fine to medium gravel, G
L_£0
Remarks:

Stratification lines repy approxd b

3 bet

s0il fypes: bransitions may be gradual,
* Water lavel readings have been mada ot imes and under conditions stated. Groundwater fluctuations may occur due to conditions other than those
ot the time were made.

Page 2 of 5

Boring No.: BB-SPC-202




1. RWG&A Project No, 0600-102.

3. Hammer Serial No. 283.
4. SPT N-Values are uncomected,

2. In-situ vane shear tests conducted using MaineDOT provided Geonor 65x130mm rectangular vane.

Maine Department of Transportation |project: Scarborough Enstem Trall Project Boring No.: —BB-SPC-202
SolliRock Exploration Lag . .
Location: Scarborough, Maine PIN: 1942¢(610)
Driller: R.W. Gillespie & Associates, Inc. Eflavation {ft.) N/A Auger [D/IOD: 425"ID/7.5°0D
Operator: M. Nadeau Datum: Sampler: SPT Split-Barrel
Logged By: D. Walker Rig Type: Diedrich D50 Hammer Wt/Falt: 1401bs. 30"
Date Start/Finish: 10/0472016 / 1000672016 Drilling Method: HSA, 3" roller bit, drive + wash Core Barrel: NQ2
Boring Location: See Exploration Location Plan Casing 10/0D: 3"and 4" ID Water Leval™: T
Definitions: Definitions: Definitions:
D = 5piit Spoon Sampls 5y, = insitu Field Vane Shaar Strength {psf) WC = water content, percent
MD = Unsuceessful Spit Spoon Sample sttempt Ty = Pockat Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wal Tube Sample qp = Unconfined Compresaive Strangth (kef) PL = PlasticLimit
R = Rock Core Samgpis i%,.,,-a.-b\masnwswm(m P = Plasticity index
V = ngtu Vane Shear Test H = weight of 140, hammer G = Grain Size Analysis
S840 Eond Stem Aug 5 £.o Consaidnion et
Sampla Informati
— mpla Information Py
. £ g =z — Testing
= § é e 2 Eﬂ § g Visual Description and Remarks Ai?:.r"sé
[=] e and
- 4
Bl 5| | 5| d38s% | %3k hnsad s
% 1 510 | 2424 | 600-620 5 yms
G
25
25
i 58
3 6 -
sa1 | 247 |[6s0-670 13 | 30 LA
9
22
8.0
30 SAND WITH CLAY (SP-5C); Brownish gray, wet, medium dense, fine I:n
" medium sand, little coarse sand, few clay, few fine gravel, trace silt.
- 70
s12 | 2414 [700-720 % | 15 sty
2 G
39
S 7.0
18 H SILTY SAND (SM); Gray, wet, medium dense, fine 1o medium sand, some
- 1] silt, few clay, few fine gravel.
r 75
S.13 2412 | 75.0-770 18 8l
114
130
130
o 100
5-14 | 2013 |B00-m20 a1 | 25 Becomes dense. ‘éél_!;ﬂg‘
25 G
40
50 =
51 Drilling resistance ot 84'. Rock fragments and rounded grave! in cuttings.
- B 85.01
5-15 5/6 85.0-85.4 5015 GRAVEL WITH SILT AND SAND (GM); Gray, wet, very dense, medium to
coarse gravel, some silt, little fine to coarse sand.
iy Drilling resistance at 85",
L9
Remarks:

prasent at the time measurements were mada.

Stratification lines represent approximats boundaries between soll typas; transilions may bs gradual.
* Waler level readings have besn made at tmes and under conditions stated. Groundwater fluctuations may occur due to conditons other than thasa
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* Water level raadings have been made ai Umes and under conditions stated. Groundwater fluctuations may occur dus to conditons other than these
present at tha time measurements were mada.

Maine Department of Transportation [Project: Scarborough Eastern Trail Project Boring No.: —BB-SPC-202 _
Soil/Rock Exploration Log . .
Location: Scarborough, Maine PIN: 1942(610)
Driller: R.W. Gillespie & Associates, Inc, Elavation (ft.) N/A Auger ID/OD: 425" ID/ 7.5 0D
Operator: M. Nadeau Datum: Sampler: SFT Split-Barrel
Logged By: D. Walker Rig Type: Diedrich D50 Hammer Wt./Fall: 1401bs. 30"
Date StartiFinish:  10/0472016 / 10:0672016 Drilling Method: ~ HSA, 3" roller bit, drive + wash Core Barrel: NQ2
Baoring Location: See Exploration Location Plan Casing ID/OD: 3"and 4" ID Water Level”: 7
Definitions: Cefnktions: Definitiona:
D a Spiit Spoon Sampla Sy = Insitu Fiedd Vana Shaar Strength {psf) WC = water content, percent
MO = Unsuccessful Spit Spoon Sample attempt Ty = Pocket Torvane Shear Strength (psf) LL = Licquic Limit
U = Thin Wall Tube Sampia Gp = Unconfined Compreasiva Strength (ksf) PL = Plastic Limit
R = Rock Com Sampla Siytab) = Lab vane Shear Strength {psf) P1 = Plasticity Index
V = (nslt Vane Shoar Test H = waight of 140th. hammer G = Grain Size Analysis
| 554 = Sold Stam Auger YWOR = weighl of mds L = Consoiidation Tast
— Sample Information Laboratory
c oy Testing
28 |z ¢
= = g ~ e § ® g Visual Description and Remarks ﬂ'ssﬂ'l%
AR AN BRI AR “
| S 5 § £ mmmga = g gl o Hnified Class/
90 | ¢ 6 o | s00-902 507" Black, wet, very dense, broken rock, fine to medium gravel,
95
s17 | 30 [os0-953 503" No sample recovery.
[ 100
518 33  |100.0-100.3 503"
b 105
110
§-19 10/4  |110.0-110.8 86/10"
F 118
L 190
Remarks:
1. RWG&A Project No, 0600-102,
2. In-situ vane shear tests conducted using MaineDOT provided Geonor 65x13(min rectangular vane.
3. Hamamer Serial No. 283.
4. SPT N-Values are uncomected.
Stratification Enes represent approximate boundaries between Sof fypes; ransiticns may be gradual, Pagedoi 5
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Maine Department of Transportation |Project: Scarborough Eastem Trail Project Boring No.: —BB-SPC-202
Sol/Rock Exploration Log . X
- TE Location: Scarborough, Maine PIN: 1942(610)
Drifler: R.W. Gillespie & Associates, Inc, Elevation (ft.} NA Auger ID/OD: 425" 1D/7.5*0D
Operator; M. Nadeau Datum: Sampler; SPT Split-Barrel
Logged By: D. Walker RE;_; Typa: Diedrich D50 Hammer WiLIFall: 1401bs. 30"
Date Start/Finish:  10/0472016/ 10/06/2016 Drilling Mathod:  HSA, 3" roller bit, drive + wash Core Barrel: NQ2
Boﬂu Location: See Exploration Location Plan Caslg 1D/OD; 3" and 4" ID Water Level”: T
Defiritons: Definitions: Definttions:
D = Spiil Spoon Sample Sy = Insiu Field Vane Shear Strength (paf) WC = water conteni, percant
MD = Uinsuccessfil Split Spoon Sampla attempt Ty = Pocket Torvana Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sampla Gp = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample Syyiab) = Lab vane Shear Strength (psf) Pl a Plastichty index
V' = Insiu Vane Shear Test H = weight of 140b. hammer G = Grain Siza Analysis
Sample Information T T ]
. Laboratary
5] - Testing
g | = § s g g Resulis/
=2 2 < Visua! Description and Remarks
§ 2 % i E F § 8 % % £ £ 2 AASHTO
-~ z - E
Bt 5 & 55 m%ga 2 |06a | §5 <] Liied Class
120 . 120,04
5-20 1177 1120.0-120.9| 92111 \mmtﬂiay, wet, very dense, Silt with Litle line to medium gm\-r.:l.
'| trace fine sand.
F 125
126.0-
Icreased drilling resistance, possible weathered rock. 5
27,
Top of Bedrock. )
Gray 1o black, aphanitic to fine grained PHYLLITE. Rock is very soft to hard,
R-1 128.0- 128.5 RQD<25% slightly to highly weathered, thinly bedded, moderate (o extremely fractured
R2 129.0- 1335 RQD<25% with low ta vertical jointing. Cleavage plancs are slightly rough to rough with
b 130 tight to very wide joint wall separations and slight to moderately weathered
joints. Some clay infilling in fractures, Characteristics similar to rock types of|
| the Scarboro formation.
R-1: Recovery=6"/6"
R-2; Recovery=42"/54"
R 133.0-1360  RQD<25% R-3: Recovery=19%/36
F 135
136.0H
Bottom of Explovation at 136.0 feet below ground surface.
- 140
- 145
]
! |
150 l | |
Ramarks:
1. RWG&A Project No, 0600-102,
2. In-situ vane shear tests conducted using MaineDOT provided Geonor 65x130mm rectangular vane.
3. Hammer Serial No. 283.
4. SFT N-Values are uncomrected.
Stratifcation Enes reprasent app b 200l types: ransitons may be gradual Page 5ol §
*w bean made at tmes and under dwater fuctugtions
56t 21 STS MREIrOmenS wars mace, L Corons siiec. e T3 OCEU1 i 1D COnCHlons ofer than those Boring No.: BB-SPC-202




1. RWG&A Project No. 0600-10G2.

2. In situ vane shear tests conducted using MaineDOT provided Geonor 65x130mm rectangular vane,
3. Hammer Serial No. 283,

4, SPT N-Values are uncomected.

Maine Department of Transportation |Project: Scarborough Easter Trail Project Boring No.: BB-SPC-203
Soil'Rock Exploration Log " .
Location: Scarborough, Maine PIN: 19426103
Drillar: R.W. Gillespic & Associates, Inc, Elavation (fL.) N/A Auger ID/OD: 425" ID/7.5" 0D
Operator: M. Nodeau Datum: Sampler: SPT Split-Barrel
Logged By: D. Walker Rig Type: Diedrich D50 Hammer WLiFall: 140 1bs / 20 in.
Date Start/Finish; 0972772016/ (9,30/2016 Drilling Method:  HSA, 3° roller bit, drive + wash Core Barrel: NQ2
Boring Location: Sec Explomtion Location Plan Casing 1D/OD: 3- and 4-inch ID Watar Level”: 8
Definitions: Definktions: Definitions:
D = Spiit Spoon Sample Sy = Insitu Field Vane Shear Strength {psf) WC = watar content, percent
MD = Unsuccesshl Splt Spoon Sampls attempt Ty = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tuba Sampla ap = Unconfined Compressive Strength (ks?) PL = Plastc Limit
R = Rock Cora Sample w,-mv“smsmmm Fi = Plasticity Index
V = |nsity Vane Shear Tast H & weight of 140ib. hammer G = Grain Stpa Analysia
|_SS54 = Sod Stem Augey S C = Consolidation Test
sSampie nosm
— Sample Information I
e - Tasting
= e =
pe) 2 g § © £ 5 Visual Description and Remarks ATSSHUI%
£ 81 s - ' g | 2|8 g |2 d
§' 5 S se §§ g% 2 §§ i B Unified Class
@ a e HREs = oe| o i
U 1 g1 | 2415 | o020 4 1\ TOPSOIL AND ORGANIC MATERIAL (2 inches). 0]
SAND WITH SILT (SP-SM); Reddish brown, dry, loose, fine to medium
sand, little silt.
' & 2.H
ol e L 2 SAND (SP); Tan, dry, medium dense, fine to coarse sand, trace silt.
- 5 . .
53 24115 50-1.0 15 Becomes reddish brown, moist.
54 24/20 7.0-9.0 13
\2" lense of gray, wet, stiff, silty clay. 55
SILT (ML): Gray, wet, stiff silt, trace fine sand. )
10 3 10.07
5.5 2412 | 10.0-12.0 5 SILTY SAND (SM); Tan to gray, wet, loose, fine sand, some silL.
56 24724 | 12.0- 140 7
- 15 WO 15.01
57 24724 | 15.0-170 24 SILTY CLAY (CL-ML); Gray, wet, very soft to medium, clay, with some stlU]
occasional silt lenses,
20
Su=714 psf, residual 65x130 mm raw torque readings:
Fv-1 21.0-21.8 Sued! psf FV-1:26.0/1.5 f-lbs
Fv-2 220-22.8 Su=920 psf, FV-2: 31.5/9.0 fi-Ibs
[ 25 14328A &
Ul 2424 | 25.0-27.0 14429
WC=47.4%
G&C
Su=434 psf, 65x130 mm raw torgue readings:
AL #80-288 idsal= FV-3: 15.8/1.2 elbs
w | Fv4 29.0-208|  Se6Ipst, FV-4:20.5/1.1 R-lbs
Bamarks:

Stratification ines represent approxd boundasies b sofl types: fransitions may be gradual.

* Water level readings have been made at times and under conditions stated. Groundwater fiuctuations may occur dua b conditions ther than those

present at the tima maasuremesnts wera mads.

Page 1016
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* Watar level readings have besn made st tmes and under eenditions stated. Groundwater fluctuations may occur due 1o conditions cther than those
prasent at the tme measurements wers made.

Maine Department of Transportation |Project: Scarborough Easter Trail Project Boring No.: —BB-SPC-203 _
SollRock Exploration Log s .
US UNTS, poctticEpSeaberph M taine PIN: 1942(610)
Driller: R.W. Gillespie & Associates, Inc. Elevation {ft.} NA Auger ID/OD: 425" 1D/ 7.5" 0D
Operator: M. Nodeau Datum: Sampler: SPT Split-Barrel
Logged By: D. Walker Rig Type: Diedrich D50 Hammar WL/Fall: 140 Ibs / 30 in.
Date Start/Finish: 097272016 / 09:302016 Drilling Method: HSA, 3" roller bit, drive + wash Core Barrel: NQ2
Boring Location: See Exploration Location Plan Casing IDIOD: 3- and 4-inch ID Water Lavel™: 3
Definitians: Definitions: Definitions:
D = Split Spoon Sampla Sy = insitu Fiald Vane Shear Strength {psf) WC = water contant, percent
MD = Unsuccasstul Sphit Spocn Samphe attempt Ty = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sampie Qg & Unconfined Compressive Strength (ksf) PL = Plastic Limit
R =Rock Core Sampla lab) = Lab Vans Shear Strength (psf) Pl = Plasticity index
V = |nsiu Vane Shaar Test H = weight of 140ib, hammer G = Grain Size Analysia
ssA= WOR = weight of rods L = Conselidation Test
Sample Information
-~ Laboratory
5 - Testing
;518 |2 &
sl = g 2 £ E Visual Description and Remarks A'}?STWO
E|l a - Q 8 le § 2
§| 51 5| 52| BEest |3|88[%o| nitea O
[ =3 & in é 5 2z m|TE|] & s
30 residual=30 psf ?
Su=409 psf, / 65x130 mm raw torque readings:
AL el idual= % FV-5: 149:0.9 Relbs
Su+420 psf, FV-6:15.3/0.5 fi-lbs
FV-6 36.0-36.8 idual=ld pef
%
P /
U2 2424 | 40.0-420 / Ml;:les&
/ WC=409%
/ G&C
Su=374 psf, / 65x130 mm raw torgue readings:
2 A0-88| \viinnludl paf / FV-7: 20.9/1.5 fldbs
FV-8 44.0-4438 Su=500 psf, / FV-8: 18.2/1.1 A-lbs
L 45 residunl=30 pef %
58 | 2424 |s00-520 o %
Su=623 psf, / 65x130 mm raw torque readings:
R ELE o) iduneg g / FV.9:22.7/2.5 Rilbs
FV-10 §2.0.528 Su=3.36 pst, / FV-10; 19.5/0.5 fi-lbs
residualeld pef /
. / .
5.9 2416 | 55.0-570 WIC‘)‘RI % Occasional silt lenses.
" 7
BRemarks:
1. RWG&A Project No, 0600-102,
2. In situ vane shear tests conducted using MaineDOT provided Geonor 65x130mm rectangular vane,
3. Hammer Serial No. 283.
4. SPT N-Values are uncoryected,
Stratfication Enes represant apprximats boundaries between 3o types; ransitions may ba gradual, Page 201 6
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1. RWG&A Project No. 0600-102.

3. Hammer Serial No. 283,
4, SPT N-Vatues are uncorrected.

2, In situ vane shear tests conducted using MaineDOT provided Geonor 65%130mm rectangular vane.

Maine Department of Transportation |Project: Scarborough Easiern Trail Project Boring No.: —BB-SPC-203
Soll/Rock Exploration Log " .
Location: Scarborough, Maine PiIN: 1942(610)
Driller: R.W. Gillespic & Associates, Inc. Elevation (ft.) N/A Auger ID/OD: 425" D/ 7.5" 0D
Operator: M. Nadeau Datum; Sampler: SPT Split-Barrel
Logged By: D. Walkar Rig Type: Diedrich D50 Hammer Wt.JFall: 140 1bs/ 30 in.
Date Start/Finish:  09/27/2016/09/30/2016 Drilling Method: HSA, 3" rofler bit, drive + wash Core Barrel: NQ2
Boring Location: Sece Exploration Location Plan Caslng 1D/OD: 3- and 4-inch ID Water Lavel”: 8
Definitons: Definitions: Definitions:
D = Spiit Spoon Sampla Sy = Insity Field Vene Shear Strangth (psf) WO = waiter content, percent
MD = Unsuceesshi Split Spoon Sample attempt Ty = Pocket Torvans Shear Strength (psf) LL = Liguid Limit
U = Thin Wall Tuba Sampia gp = Unconfined Compressive Strangth (ksf) PL = Plastic Limit
R = Rock Corn Sample Sy{lab) = Lab Vana Shear Strength (psf) P1 = Plasticity Indax
V = Insiy Vane Shear Test H = waighi of 1401 hammer G = Grain Size Analysis
|_SSA = Solld Sten Auger 2 £ = Consoiidation Tast
— Sample Information Laboratory
s - Testing
= g b
g § g ?; e 5 § g 5 g Visual Description and Remarks P
§' 5 % 5-—- Egﬁig g %é §~ & e s
» & e DHHRSE z |om|uwe|l @ )
L) U-3 24'18 | 60.0-620 7/
FV-11 63.0- 618 Su>1217 psf %
F &5 jats 65.
S5-10 | 24/24 | 65.0-67.0 10 1il] SILTY SAND (SM); Gray, wet, loose to medium dense, fine sand, some silt,
3 70 .
s-11 | 2416 | 700-720 24 L LTS S
- 75
512 | 2412 |750-770 28 Co LA
b 80
513 | 2413 |800-820 3] 3 Cm LS O DS
30
30
- 30
0
3 ss .
s-14 | 2014 |g50-870 % | & Co DL S
65
65
65
e &
Bemarks;

present at the time maasurements wers mada.

Stratification lines represant approximate boundaries between scll ypes: iransitions may ba gradual,
* Water level raadings have bean mads at times and under conditions stated. Groundwater fluctuations may occur dus to conditions other than those

IT'uge Jof6
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Maine Department of Transportation |Project: Scarborough Easter Trail Project Boring No.: —BB-SPC-203
Sol/Rock Exploration Log . .
US UNITS Location; Scarborough, Maine PIN: 1942(610)
Driller: R.W. Gillespic & Associates, Inc. Elevation (ft) Auger ID/OD: 4.25" 1D /7.5" OD
Oparator: M. Nadeau Datum: Sampler: SPT Split-Barrel
Logged By: D. Walker Rig Type: Diedrich D50 Hammer Wt./Fall: 140 1bs / 30 in.
Date StartiFinish: 097272016/ 09/3072016 Drilling Method:  HSA, 3" roller bit, drive + wash Core Barrel: NQ2
Boring Location: Sece Exploration Location Plan Cnslng ID/OD: 3- ond 4-inch ID Water Level"; g
DOefinltions: Definitions: Deofinitions:
D-SplllSpwﬂSInpll Sy = Insitu Field Vane Shear Strength {psf) WC = water contant, percent
MO = Ui | Spiit Spoon Sample sttempt T,,-PoekamShersum(mﬂ LL = Liquid Limit
U'= Thin Wall Tubs Sample = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sampls w'é"h ) = Lab Vane Shear Strength {psf) Pl = Plasticity Index
V = Insity Vans Shear Test H-Mtofﬂm:.hm G = Grain Size Analysis
|_SSA = Solid Stemn Auger £ = Consolidation Test
Sample Informsti
— ample rmation Liboratory
-] £ E‘ e Testing
- = Results/
) E o % 2 g Visual Description and Remarks AASHTO
HHE il $ |38 it
| ¢ a 55 mmmg 5 g_ e
] S-15 24/10 | 90.0-920 20 65
[i5]
65
930
65 SAND (SP); Gray, wet, medium dense to dense, fine to coarse sand, trace silt.
65
95
5-16 24/11 | 95.0-97.0 24 120
120 Becomes gray to brown, and grades to include some fine to coarse gravel.
120
120
125
[ 100
517 24/4 |100.0- 102.0y 47 190
190
190
103.01
190 SILTY GRAVEL (GM); Olive gray, wet, very dense, fine to coarse gravel,
some silt, little ine to coarse sand.
190
[ 105
S-18 55 |105.0- 1054 505" 60
35
27
27
27
110 110.01
S-19 16/12 |110.0- 111} BS/10"} 90 SILTY SAND WITH GRAVEL(S5M); Olive gray, wet, very dense, fine sand,
P some medium Lo coarse gravel, little silt and coarse sand.
125
125
125
118
125
125
125
125
| 130 125

1. RWG&A Project No. 0600-102.

3. Hammer Serial No, 283,
4, SPT N-Values are uncormeeted.

2. In situ vane shear tests conducted using MaineDOT provided Geonor 65x130mm rectangular vane.

present at the tima maasurements were:

Strattfication ines ropresent approximate boundaries between soll types; ransitions may ba gradual.
* Water lavel raadings have been mada uﬂmu and under conditions stated. Groundwater fluctustions may cccur due 10 conditions other than thesa

F-'ageulfs
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1. RWG&A Project No. 0600-102.
2. In situ vane shear tests conducted using MaineDOT provided Geonor 65x130mm rectangular vane,
3. Hammer Serial No. 283,

4. SPT N-Values are uncorrected.

Maine Department of Transportation |Project: Scarborough Eastern Trail Project Boring No.: —BB-SPC-203
SoillRock Exploration Log R .
US UNITS Location: Scarborough, Maine PIN: 1942(610)
Driller: R.W. Gillespic & Asscciates, Inc. Elavation {ft.) NiA Auger ID/OD: 425" ID/7.5" 0D
Operator: M. Nadeau Datum: Samplar: SPT Split-Bamrel
Logged By: D. Walker Rig Type: Diedrich D50 Hammer Wt./Fall: 140 1bs ! 30 in.
Dats Start/Finish:  09/27/2016 / 09/30/2016 Drilling Method:  HSA. 3" rolter bit, drive + wash Core Barrel: NQ2
Boring Location: See Exploration Location Plan Cagl_ng 10/0D: 3- and 4-inch ID Water Level”: 8
Definitions: Definitions: Deflnitions:
D = Spiit Spoon Sample Sy = Insitu Field Vane Sheasr Strength (psf) WC = watar content, percent
MD = U ful Spiit Spoon Sample attempt Ty = Pockat Torvane Shaar Strength (psh) LL = Liguid Limit
U = Thin Wall Tuba Sampia Gp = Unconfined Compressive Strength (ksf) FL = Plastic Limit
R = Reck Cora Sample Suftab) = Lab Vane Shear Strength (psf) Pl = Plasticlty Indax
V = Insitu Vane Shear Test H = weight of 140i. hammer G = Griin Size Analysls
L 554 = Sofid Stem Auger 2 L = Consolidgtion Taat
Sampla [nformation tory
. g § = = Teasting
Py i 4 2 é E E-f; s | § Visual Description and Remarks Aﬁess:rllt%
-3 £ g 2 and
e i~ £ B § 2.
HEE gz §2§§a z |88|se Unified Class
1200 ¢a0 | 1700 [1200- 1214 gen| 120 [Eff] Grades to litte fine gravel, trace coarse gravel and clay,
120
120
120 Drilling resistance increase.
120
F 125
521 248 |125.0- 127.04 59 175
175
225
225
225
- 130
[ 135
5-22 | 24724 [135.0-137.04 69
[ 140 : [
§23 160 |1400- 1413 84110" ‘Wash materials and large cobble in spoon.
Wi 141.21
Rl | 1814 |l412-1427) ROQD25% \\\3 Roller bit refusal at 141.2', top af bedrock. '
K . R\¥ay] Gray to black, aphanitic to medium grained biotite PHYLLITE. Rock is very
R2 | 4273 Jl420-1453 RQD2S% RN 20 to hard, slightly to highly weathered with low 1o vertical discontinuities
‘N and jointing. Cleavage planes have very. close to close spacing. Highly
\ fractured zones throughout, along with quartz feldspathic veins with pyritic
N *Q mincralage. Some gncissic banding the rock type is similar 1o the Scarboro
k145 ‘“\‘i formation,
N
R3 | 6024 fa6o-1510 RQD<2s% A gm’;’,,‘:;’_?g;‘m"" trace coarse gravel and clay.
?\\\\\ R-2 Recovery=36%
‘\\\\ R-3 Recovery=40%
e
AR
150 RN
Remarks:

* Watar lavel readings have besn made at tmes and under conditions statad. Groundwater fuctustions may occur dua to conditons other than those
presant st the tme Lrements were mada.

Strafication lines represent agp boundaries b s0il types: transitions may be gradual, Page 5 of 6

Boring No.: BB-SPC-203




1. RWG&A Praject No. 0600-102,

3, Hammer Serial No. 283.
4. SPT N-Values are uncorrected.

2. I situ vane shear tests conducted using MaineDOT provided Geonror 6531 30mm rectangular vane.

Maine Department of Transportation |Project: Scarborough Eastem Trail Project Boring No.: — BB-SPC-203 _
SnlRock Exploration Log . .
LIS UNITS s LS el AL PIN: 1942(610)
Drller: R.W. Gillespie & Associates, Inc, Elevation {ft.) NIA Auger ID/OD: 425" ID/7.5°0D
Operator: M. Nadeau Datum: Sampler: SPT Split-Barrel
Logged By: D. Walker Rig Type: Diedrich D50 Hammar Wt/Fall: 140 Ibs / 30 in.
Date Start/Finish: 0972772016/ 093072016 Drllllng Mathod: HSA, 3" roller bit, drive + wash Core Barrel: NQ2
Boring Location: See Exploration Location Plan Casing ID/OD; 3- and 4-inch ID Water Level®: 8
Definitions: Definitions: Defnons:
D = Split Spoon Sampia Sy = Insitu Field Vana Shear Strength {psf) WC = water content, percent
MD = Unsuceessful Spht Spoon Sample ettempt Ty = Pocket Torvane Shear Strength (psf) Lt = Liquid Limit
U = Thin Wall Tube Sample Gp = Uncorfined Comprassiva Strangth {ksf) PL = Pastic Limit
R = Rock Core Sample “;g.b-ub\d'masmwsnmm(psﬂ Pl = Plasticiy indax
V = (nsi Vane Shoar Test H-wdqrnnluom.hlmu’ G = Grain Siza Analysis
|_SSA = Sofid Stem Augar, =
Sample Informati
- mple Information Laboratory
S - Testing
. £ = —
ty 2 ] § e § © 5 g Visual Description and Remarks &:.‘:.g
AN C R R i
g | & | 82 | 8588% | 3 (388|858 ified Clase
150 |
151.2
Bottom of Exploration at 151.2 feet below ground surface.
F 155
160
F 165
r 170
175
180
Remarks:

prasent at the time measurements wera

Stratfication Enes represent approximata boundaries between sod types: transitions may be gracual.
* Water lavel raadings have been mads at tmes and under conditions stated. Groundwatsr fluctuations may occur dus b contitions athe than these

Page 6ol 6
Boring No.: BB-SPC-203




1. RWG&A Project No. 0600-102

3. Banmer Serial No. 377.
4. SPT N-Values uncorrected,

Maine Department of Transportation |Project: Scarborough Easter Trail Project Boring No.: _BB-SPC-201A
SolReck Exaloration Log Location: Scarborough, Maine N
LS UNITS ¢ PIN: 1942(610)
Driller: Northern Test Boring Elevation {ft.) Auger ID/OD:
Operator: Mike Nadeau Datum: Sampler: SPT Split-Barrel
Logged By: Serena Pape ng Type: Diedrich D-50 Turbo Hammer Wt/Fall: 140 1b/30in.
Date Start/Finish:  06-15-2018 / 06-18-2018 Drilling Method: 3" Tri cone Bit, Rotary Wash GCore Barrel:
Boring Location: East of Tracks Casing 1D/OD: 4" Steel Casing Water Level”: 3
Definitons: Defintions: Defintions:
D = Spiit Spoen Sampia Sy = Insitu Field Vane Shear Strangth {psf) WC = water conlent, pencent
MD = Uns: ful Spit Spoon Sample attempt Ty = Pocket Torvane Shesr Strength (psf) LL = Liguid Limit
U = Thin Wall Tube Sample G = Unconfined Compreasive Strangth (kef) PL = Plastic Limit
& = Rock Core Sampia Suftab) ™ Lab Vane Shaar Strength (ps) o P1 = Plasticity Incax
V = Insitu Vane Shear Test H = weight of 140ib. hammer G = Grain Stze Analysis
|_SSA = Solid Stem Auger = C = Consolidation Test
Sample Informat
— ample Information Laboratory
G g E_ = —_ Testing
= E. é e 2 Ex g. g 5 g Visual Description and Remarks Ai.gl-mnt%
g 2 £ and
- 852 o g - &
§ 5| 8| 5e §ﬁ§§a 3 §§ 32| & nifled Class,
0 Casing hydraulically pushed to 60 fest below ground sutface.
5
F 10
k15
F 20
- 25
E_10
Remarka:

2, Drive and wash to 55 feet without sampling. Refer to log BB-SPC-201 for subsurface materials from 0 to 55 feet below ground susface.

Stratification lines repy &pprox boundaries b

present at the time measuremeants wens mads.

soil types: ransitions may be gradual.
“ Water lsvel readings have been made at bmes and undar conditions stated. Groundwater fuctugtions may occur due to conditions other than those

Page 10of5

Boring No.: BB-SPC-201A




1. RWG&A Project No. 0500-102

3. Hommer Serial No, 377,
4, SPT N-Values uncorrected.

Maine Department of Transportation |Project: Scarborough Eastem Trail Project Boring No.: BB-SPC-201A
Soit/Rock Exploration Log . .
US UNITS Location: Scarborough. Maine PIN: 1942(610}
Driller: Northern Test Boring Elevation (ft.) Auger 1D/0D:
Operator: Mike Nadzau Datum: Sampler: SPT Split-Barrel
Logged By: Serena Pape Rig Type: Diedrich D-50 Turbo Hammer Wt./Fall: 140 16/30in.
Date Start/Finish:  06-15-2018/ 06-18-2018 Drilling Method: 3" Tri cone Bit. Rotary Wash Core Barrel:
Boring Location: East of Tracks Casing 1D/OD: 4" Steel Casing Water Leve!”: &'
Dafinitons: Definkions: Definitions:
D = Spitt Spoon Sample 5y = ingity Fleid Vane Shear Strength {psf) WC = water content, percent
MD = Unsuccessfl Split Spoon Sample attempt Ty = Pockat Torvans Shear Strength {psf) LL = Liquid Limit
U =Thin Wall Tuba Semple gp = Unconfined Compressive Strength {ksf) PL = Ptastic Limi,
R = Rock Core Sample Syjlab) @ Lab Vans Shear Strength (psf) P) = Prasticity index
V = Insitu Vans Shaar Test H = waight of 1401, hammer G = Grain Siza Analysis
= Sofid Slem Augar ] C = Consofidation Test
ple Inf t
— Sample Information Laboratory
e - Testing
s | = § £ g 8 Results/
= =z L Visual Description and Remarks
|l 3| & i g £c l2|e E |2 : AASHTO
£ E E a g 5 g g 7 § 5 Jé and
2 a_ 1§5 mmwga z E E| 4 e
30
[ 35
- 40
F 45
+ 50
55 -55.0 55.01 -
5-1 24/24 | 55.0-57.0 3/4/4/3 8 SILTY SAND (SM); Loose, wet, fine sand, some silt, tan. ’ L
|60
Remarks:

2. Drive and wash to 55 feet without sampling. Refer to log BB-SPC-20] for subsurface materiols from 0 to 55 feet below ground surface.

Stratification Enes regr approxdmate boundaries b

sall typas; transitions may be graduat.
* Water level readings hava been mads at imes and under conditions stalsd. Groundwater fluctuations may occur due to conditions other than those
ot the time nis were made.

Page 20of5

Boring No.: BB-SPC-201A




Maine Department of Transportation |project: Scarborough Eastem Trail Project Boring No.: —BB-SPC-201A
SioiliRock Exploration Log L :
ocation: Scarborough, Maine .
Driller: Northem Test Boring Elevation (ft.) Auger I1D/IOD:
Operator: Mike Nadeau Datum: Sampler: SPT Split-Barrel
Logged By: Serena Pape Rig Type: Diedrich D-50 Turbo Hammer WtFall: 140 1b/30in.
Date StartiFinish:  06-15-2018/ 06-18-2018 Drilling Method: 3" Tri cone Bit, Rotary Wash Core Barmrel:
Boring Location: East of Tracks Casing 1D/OD: 4" Steel Casing Water Level”: 6
Dafinitions: Definitions: Definftions:
D = Spiit Spoon Sample Sy = Insity Flald Vane Shasr Strength (psf) WC = water content, percent
MO = Unsuccassful Spiit Spoon Sample sttempt Ty = Pocket Torvane Shesr Strength {psf) LL = Liquid Limit
U = Thin Wall Tube Sampla Qp = Unconfined Compresalve Strangth (ksf) PL = Plastic Limit
R = Rock Core Sampla Suilab) ™ Lab Vane Shear Strength (psf) P1 = Plasticity Index
V = nsiu Vane Shear Test H = weight of 140ib. hamerer G = Grain Siza Analysis
= Soid Stem Augar WOR = weight of rods =
Sampte Informati
o = cmaton Laboratory
. g § = . Testing
(=] -
g E g s 2 §- g § Visual Description and Remarks A’:s”#%
5 & é 5 E =9 2 and
—~ & -] 2~
§l 5|2 | 5= | BAest | %|38dc v s
60 5.2 24114 | 60.0-62.0 5/5/7/8 12 § Becomes mediem dense, medium to fine sand, little silt, slightly darker.
81
70
65
&9
I 65 -65.0 65.0 15112F
53 248 | 65.0-670 4/5/7/9 12 70 SAND WITH SILT (SP-SM):Medium dense, wet, coarse to fine sand, few WC=21 6%
silt, gray-brown. G -
70
50
72
80
0 54 | 2424 | 700.720 3/2/3/5 s | s SAND WITH SILT AND CLAY (SP-SM); Loose/saft, wet, coarse to fine | WC=133%
- sand, varying amounts of clay/silt, gray.
58
60
T
. 89
ss | 249 |750-770| 601603503 | s | o ‘ WE=7.8%
<76.0 % 76.0
61 | SANDY GRAVEL WITH SILT (GW-GM); Dense to very dense, wet,
pe gravel, some sand, some silt, occasional eobbles. Chatter in auger,
73
80 i 4y
s6 | 2418 |s00-820| 26/26/34727 | s0 | o het| Frobable till; angular aggregate. WL
75
89
03 B Chatter in auger at 83",
97
- 8BS =7 %
5.7 24/15 | 85.0-87.0 17/18/25/38 43 93 hohic )
B6
75
96
| op 18
Remarks:

I. RWG&A Project No. 0600-102

2. Drive and wash to 55 feet without sampling. Refer to log BB-SPC-201 for subsurface materials from 0 to 55 fect below ground surface,
3. Hammer Serial No. 377.

4. SPT N-Values uncorrected.

Stratification Enes represent upp boundaries b sofl types; fransitions may be gradual. aaQBSOfS

W, reading under conditions stated. indwater fuctuatiol dus to condt
FraSer &t o O s g e, Grou "% My OEUM e o condiions ater than toss Boring No.: BB-SPC-201A




1. RWG&A Project No. 0600-102

3, Hammer Serial No. 377.
4, SPT N-Values uncorrected.

Maine Department of Transportation |Project: Scarborough Easter Teail Project Boring No.: —BB-SPC-201A__
Sol/Rock Exploration Log . .
US UNITS Location: Scarborough, Maine PIN: 1942(610)
Driller: Northern Test Boring Elavation (fL) Auger ID/OD:
Operator: Mike Nadeau Datum: Sampler: SPT Split-Barrel
Logged By: Serena Pape Rig Type: Diedrich D-50 Tutbo Hammer Wt/Fall: 140 16/30in.
Date Start/Finish:  06-15-2018 / 06-18-2018 Driliing Mathod: 3" Tri cone Bit, Rotary Wash Core Barrel:
Boring Locatlon: East of Tracks Casing ID/OD: 4" Steel Casing Wi_ler Lavet": 6
Definifons: Definitions: Definitions:
D = Sphit Spoon Sample Sy v Insitu Field Vana Shaar Strength (psf) WC = water content, parcent
MD = Unsuccessful Spiit Spoon Sample attempt Ty = Pocke! Torvane Sheer Strength (psf) LL = Licusict Limit
U = Thin Wall Tube Sampls Qp ™ Unconfined Compressiva Strength (ksf) PL = Plastic Limh
R = Rock Com Sampis Igb) = Leb Vane Shear Strength (psi) Pl = Plasticity incax
V = insitu Vans Shear Test H = weight of 140ib. hammer G = Grain Size Analysis
|_SGA = Sofd Stem Augar WOR = weight of rods. L = Conaplidation Tast
Sample (nformation
. Laboratary
s - Testing
. = d o
iy §. ] g e % " g Visual Description and Remarks A':"g:!rtg
4 3 g E‘ o 2 § § and
e & —
§0F 8 B | Bobed |8]58040 N
W1 ss | 23n6 [s00-918| Brisizisws | a0 | 100 Switch to 3° casing at 50, Westl.E%
Chatter in auger st 91',
F 95
59 | 2415 |950-970] a0ss0rs0m | 1o0r WO-8 1%
100
S-10 2417 |100.0- 102.08 A9/ 45/ 50/5" 95+ hdeatitn,
F 105
st | 2421 [105.0-107.00 32/37/45/ 505 | 82 We=s.4%
- 110
S.12 248 [110.0-112.0 21/ 50/5" 100+ B
F 115 -
513 24119 N15.0-117.01 33746/ 50/5" 86+ Lt
120
Remarks:

2. Drive and wash to 55 feet without sampling. Refer to log BB-SPC-201 for subsurface materials from 0 to 55 feet below ground surface.

Stratification Enes represent approximats boundaries batween soll types: transitions may be gradual,

* Water level readings have been mada ot imes and under conditions stated. Groundwater fluctuations may occur dus In conditions other than thase
present at tha tma measurements wera made,

Page4of 5

Boring No.: BB-SPC-201A




Maine Department of Transportation |Project: Scarborough Eastern Trail Projeet Boring No.: _BB-SPC-201A
SoilReck Exploration Log L .
ocatlon: Scarborough, Maine .
S UNITS roug PIN: 1942(610)
Driller: Northerm Test Boring Elavation (ft.) Auger ID/OD:
Operator: Mike Nadeau Datum: Sampler: SPT Split-Barrel
Logged By: Serena Pape Rig Type: Diedrich D-50 Turbo Hammer Wt/Fall: 140 1b/30in.
Date Start/Finish:  06-15-2018/ 06-18-2018 Drilling Method: 3" Tri cone Bit, Rotary Wash Core Barrel:
Boring Location: East of Tracks Casing ID/OD: 4" Steel Casing Water Lavel": 3
Deflnitions: Definitions: Dafinitions:
D = Spllt Spoon Sampla Sy = Insitu Fleld Vane Shear Strength (psf) WC = waler conteny, percent
MO = Unsuccassfil Spit Spoon Sampie atismpt Ty = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample ap * Uncenfined Compressive Strength (ksf) PL = Pigstic Limk
R = Rock Core Sampla (gk) = Lab Vane Shear Strength {psf) Pl = Plasticity index
V =inshty Veno Shear Test H = waight of 140, hammar G = Grain Size Analysis
A Solld Sterm Auget YWOR = weight of ruds C = Conspiidation Tesl
Sampla Informati
— mpla Information Laboratory
. £ § =i — Testing
= 2 é g § Visual Description and Remarks Al:essmu!tslo
§ 1 2 E E E’ g % 2 § § and
| S 5 E 55 mwmgb = g ine -nified Class.
120 [ o0 | 24 [i200-1220 16/ 25) sora 75+ . _7_ ‘ ?:imck encountered about 123.8' below groud surface. Begin NQ2 rock
AU Runl& Run2
M Dark-gray, highly micaceous, aphanitic to fine-grained PELITE. Rock is hard
i and fresh to slightly weathered, Fractures are highly to extremely spaced and
R 24123 123.8-125.8 RQD=0% tight to open, with vertical to moderate dipping angles. Surfaces are smooth
and slightly undulating, Occasional quartzite inclusions and calcite intrusions,
L 125 { | Characteristics similar to interbedded pelite and sandstone of the Cape
R-2 24123 [125.8-127.8 RQD =0% Y | Elizabeth Formation. 1° rock core lest due to drilling method, Adjustments
made for R-3.
Depth ()  Time(min.)
124.8 2
1258 25
R-3 | 6048 [1288-1338 RQD=22% 1268 5% Plugged
1278
F 130 Run3
wy |Dark-gray, highly micaccous, aphanitic to fine-grained PELITE. Rock is
| |hard and fresh to slightly weathered. Hightly fractured with moderate 1o
J |extreme fracture spacing, High to shallow dipping angles. Stepped and
undulating fractures, tight to open, with smooth and polished faces.
w [Occasional quartzite inclusions and calcite intrusions. Characieristics similar
M [to those of interbedded pelite and sandstone of the Cape Elizabeth formation.
-133.8( Depth () Timefmind
129.8 3}
> 138 130.3 125
131.8 225
132.8 2
133.8 1.75
123.8
133.8
Bottom of Exploration at 133.8 feet below ground surface.
140
[ 145
150
Remarks:

1. RWG&A Project Na. 0600-102

2. Drive and wash to 55 feet without sampling. Refer to log BB-SPC-201 for subsurface materials from 0 to 55 feet below ground surface,
3. Hammer Serial No. 377,

4. SPT N-Values uncorrected.

Stratfication fnes represent approximate boundaries between soll types: iransitions may be gradual, Page Sof 5

. been conditions ndwater fluctuations
Breseriiatfos ST bR Iiermehts wers Fate Ba R sated. Grou bl L Boring No.: BB-SPC-201A




present at tha tima

Maine Department of Transportation |Project: Scarborough Eastem Trail Project Boring No.: —BB-SPC-203A
SoliRock Exploration Log " .
Location: Scarborough, Maine PIN: 1942(610)
Driller: Northemn Test Boring Elavation (ft.} Auger ID/OD;
Operator: Mike Nadeau Datum: Sampler: Thin-Walled Tube
Logged By: Serena Pape Rig Type: Diedrich D-50 Turbo Hammer Wt./Fall:
Date Start/Finish:  06-19-2018/ 06-19-2018 Drilling Method: 3" Tri cone Bit, Rotary Wash Core Barrel:
Boring Location:  East of Tracks Casing ID/OD: 4" Steel Casing Water Lavel”: 7
Dafinithons: Definlions: Defintions:
D = Spit Spoon Sample Sy = Insit: Fleld Vana Shear Strength (psf) WC = walsr content, percent
MD = Unsuccessful Spiit Spoon Sample attempt Ty = Pockat Torvano Shesr Strength {psf) LL = Liguid Umit
U = Thin Wah Tube Sampls Qg = Unconfined Compressive Strangth (ksf) PL = Plastc Limit
R =Rock Coro Sampls Syitaby = Leb Vane Shear Strength (psf) Pl = Pigsticity Indax
V = |nsits Vana Shaar Test H = weight of 1400. hammer G = Grain Stzs Analysis
554 = Sofid Stam Auger = C = Conscfidation Tast
Samptla Information
- Laboratory
e[f [z ¢ )
—- 2 = 8 ul
z < Visual Description and Remarks
HHEIERE T AP : R
[ - o -—
El 5| 8| 5| B2ze |I|4d|se ned i
0 02 TOPSOIL AND ORGANIC MATERIAL (2 inches). 0
SILTY SAND (5M); Loose, dry, medium to fine sand, some silt, brown. N
5
Becomes wet.
- 10
15 - -150 15.01
FV 150-154 | o Se=i2l0psf SILTY CLAY (CL); Very stiff, wet, clay gray.
FV 16.0-16.4 “M" 65x130 mm raw torque readings:
FV-1:37.004,0 fi-lbs
FV-2: 42.0/6.0 ft-lbs
20
1 24721 | 200-220 wl(_?-l.:sl:%
A&C
LL=409
PL=217
Pl=122
- 25 -
Su=630 psf 65x130 mm raw torque readings:
i/ B0-284 | goy ol su FV-3: 23.02.0 R-lbs
= st :19.072.0 ft-lb
v 26.0-264 | . P st Fv-4:19 s
L_10
Ramarks:
1. RWGE&A Project No. 0600-102
2. Hammer Serial No. 377.
3. SPT N-Values uncomected,
4. Casing hydraulically pushed.
5. MaineDOT field vanes _
Stratification lines rep pD ate boundaries b soll types; transitions may be gradual, Page 1of3

° Watar level readings have been mmmwwuermmmmm Groundwater fluctuations may occur dus ko conditions other than those Boring NO.: BB-SPC-203A




present gt the time measurements wese made.

* Water level readings have been made sl tmes and under conditions stated. Groundwater fuctuations may ocour due to conditions other than these

Maine Department of Transportation |Project: Scarborough Eastem Trail Project Boring No.: BB-SPC-203A
SailiRock Exploration Log . B
LIS UNITS Locatlon: Scarborough, Maine PIN: 1942(610)
Driller: Northern Test Boring Elevation {ft.) Auger IDIOD:
Operator: Mike Nadcan Datum: Sampler: Thin-Walled Tube
Logged By: Serena Pape Rig Type: Diedrich D-50 Turbo Hammer WtJFall:
Date Start/Finish:  06-19-2018 / 06-19-2018 Drilling Mathod: 3" Tri cone Bit. Rotary Wash Core Barrel:
Boring Location: East of Tracks Casing 1D/OD: 4" Steel Casing Water Level™; T
Definltions; Definitions: Definitions:
D = Spiit Spocn Sampls Sy = Instiu Fleld Vane Shear Strength (pef) WC = water content, percant
MD = Unsuccessfid Split Spoon Sample attempt Ty = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tuba Sampla Gp = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample Sylab) = Lob Vane Sheat Strength (psf) | = Plasticity Indax
V = |nsltu Vana Shear Test H = weight of 140b. hammer G = Grain Stzn Analsis
|_SSA = Soiid Stem Auger = L = Consofidation Test
Sample Information Laboratory
= - Testing
g s § £ 3 g Results/
- E4 L8 Visual Description and Remarks
£l 0085 kel lilnlllt v
= — s
@ g_ 5 (= D" % E 5 z g § gl & Bk o
1 vz | 2422 [300-320 % e
% }
o .
Su=470 psf / 65%130 mm raw torque readings:
i 350-354 | e fal S0 g0 % FV-5: 17.0/1.0 fi-bs
u=490 psf «6: 18.0/0.0 fi.
FV 360-364 | Swdowel % FV-6: 18.0/0,0 ftlbs
k4D ” ) % Significant water loss, possible sand seam aflowing water o fill BB-SPC-203, wlcinl‘:;g%
/ A&C
/ LL=40.0
/ PL=225
/ Pl=17.5
Su=550 paf / 65x130 mm raw torque readings:
3/ 450-454 | poyi ol Sue / FV-7-20.0/1.0 -lbs
u= f -8: 10,0 N
FV 460-464 | _ ‘“f;?‘r % FV-8:23.00.0 R-lbs
U4 | 2420 |s00-520 %
. _ / |
Su=770 psf / 65%130 mm raw torque readings:
Fv 550-554 | p.g u / FV-9: 28.0/0,0 f-lbs
FV 56.0 - 56.4 Su=470 psf / FV-10: 27.0:0.0 fi-Ibs
o
. 7
Remarks:
1. RWG&A Project No. 0600-102
2. Hammer Serial No. 377,
3. SPT N-Values uncomrected.
4, Casing hydgraulically pushed.
5. MaineDOT field vanes
Stratfication inas reprasent approx bound. soil types; transitions may be gradual. Paga2of3

Boring No.: BB-SPC-203A




1. RWG&A Project No. 0600-102
2. Hammer Serial No. 377.

3, SPT N-Values uncorrected.

4, Casing hydraulically pushed,
5. MaineDOT field vanes

Maine Department of Transportation |Project: Scarborough Easter Trail Project Boring No.: BB-SPC-203A
Soil/Rock Exploration Log . .
Location: Scarborough, Maine PIN: 1942(610)
Driller: Northern Test Boring Elevation (ft.) Auger 1D/0D:
Operator; Mike Nadeau Datum: Sampler: Thin-Walled Tube
Logged By: Serena Pape Rig Type: Diedrick D-50 Turbo Hammer Wt./Fall:
Dats StartFinish;  06-19-2018 / 06-19-2018 Drilling Mathod: 3" Tni cone Bit, Rotary Wash Core Barrel:
Boring Location: East of Tracks Casling IDIOD: 4" Steel Casing Water Level”: T
Definiions: Definitions: Definitions:
D = Spt Spoon Sample Sy, = insttu Fleld Vane Shaar Strength (psf) WC = water contant, parcent
MO = Unsuccessful Spii Spoon Sample atiempt Ty = Pocket Torvans Shesr Strength (paf) LL = Liquid Limit
U = Thin Wall Tube Sample q = Unconfined Comprossive Strength (ksf) PL = Ptastic Limit
R = Rock Cora lab) = Lab Vana Shaar Strength (psf) Pl = Plasticity Index
V = Insitu Vane Shear Test \n;gl-l-mlghtofﬂmi hammer G = Grain Siza Analysis
|_SSA = Sofid Stem Augar S = Consofidation Teat
Sample Informati
— ample on Usberaiory
g § - - Testing
= f ¥ 2 o g’ g- " g Visual Description and Remarks Aliess:!}g
-3 £ 58_9 2|2 § g and
c - '3 -
$15)8| 5| 8283 |3(38[s\8 nned Coss
60 ] ; . [/ 15111D
U-5 24/21 | 60.0-62.0 // WC=374%
% A&C
-62.0 2.0 LL=299
Bottom of Exploration at §2.0 feet helow ground surface, PL=192
Not refusal, Pl=10.7
65
k70
- 75
r 80
- 85
90
Bemarks:

present at the ime measuramants wery

Stratification fines represent approximate boundaries batwesen 3oil types; transitions may ba gradual.
® Waterievel readings have been made at times and under conditions statsd. Groundwater fluctustions may octur due to conditions other than those
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Maine Department of Transportation |Project: Scarborough Eastem Trail Project Boring No.: _ EB-SPC-202
Soll/Rock Explofation Leg . .
Locatien: Scarborough, Maine PIN: 1942(610)
Driller: R.W. Gillespie & Associates, Inc. Elevation {fi.) NA Auger ID/OD: 425"1ID/7.5"QD
Operator: M. Nadeaw Datum: Samplar: SPT Split-Barrel
Logged By: D. Walker Rig Type: Diedrich D50 Hammer WLiFall: 140 lbs. 30"
Data Start/Finish:  10/0772016/ 10/072016 Drilling Method: _ HSA Core Barrel; NiA
Boring Locatlon: See Exploration Location Plan Casing ID/OD: NiA Water Lavel”: 5.5
Definitons: Definitions: Daflnltions:
D = Sphit Spoan Sample - Sy = insths Fleid Vane Shaar Strength (psf) WG = watar content, percent
MO = Linsuccessiul Spit Spoon Sample attempt Ty = Pocket Torvang Shear Strength {psf) LE = Liquld Limit
U » Thin Wall Tube Sampla Gp = Unconfned Compressiva Strength (ksf) PL = Plastic timit
R = Rock Cora Sample lab) = Lab Vana Shear Strength (psf; Pl = Plasticity indax
V = In3ku Vane Shear Test H = weight of 140ib. hammar G = Grain Size Analysis
| 554 » Eofd Stem Auger = C = Copsolidation Tes)
Sample Information
= Laboratory
. £ g_ = _ Jesting
2| 2 ¢ - 2 f_:, s § Visual Description and Remarks ﬁ%
§ E S £ Sigcg g %é g - inined Class.
é neE BHnss =z |lo me —
¢ 1 g1 | 2413 | 00-20 10 f_ﬁ'ND {SP); Ton to orange, dry, medium dense, fine to medium sand, trace
1
P 5
s2 | 2414 | 50-70 10 LN
[ 10
53 2424 | 10.0-120 6
11.01
SILTY CLAY (CL); Gray, wet, medium, clay, some silt. Reddish band allsovu
lay.
54 24724 | 120- 140 5 s 11.5
SILTY SAND (SM); Gray, wet, loase, fine sand some silt. 30
SILTY CLAY (CL); Gray, wet, medium, clay, some silL o
Silty sand lense.
15
Su=607 psf 65x130 mm raw tomue readings:
A 160-168 | pesi - FV-1:22.112.2 filbs
Su=505 pst 2: 184/ "
Fv-2 170-17.8 [ Ou-d e . FV-2: 18.4/1.2 ft-Ibs
20
Su=692 psf 65x130 mm raw torque readings:
A4 IR0 B I5S ol S FV-3:25.23.7 f-lbs
u=549 psf + 20 -
FV.4 20.228 | . . L » FV-4: 200725 fi-lbs
- 25
Su=390 psf 652130 mm raw torque readings:
A el a2 FV-5: 14.21.0 R-lbs
. = - FV-6: 15.0/1.2 ft-lbs
FV-6 27.0-27.8 Su=d]2 paf
Residual Su=33 psf
|10
Remarks;
1, RWGE&A Project No. 0600-102.
2. In-sita vane shear tests conducted using MaineDOT provided Geonor 65x130mm rectangular vane,
3. Hammer Serial No. 283.
4. SPT N-Values uncorrecied.
Stratfication Enes represent 5pp boundarles between saf (ypes:; transitions may be gracual, Page 1of3
° Water level Fiarve mada conditions ndwater fluctuations
" ater ﬂmr:ms been wu:t;r:::andunw stated. Grou u may oceur dug to conditions other than those Bol'il'lg No.: EB-SPC-202




Maine Department of Transportation

Project: Scarborough Eastern Trail Project

Boring No.:

EB-SPC-202

Soll/Rock Exploration Log . .
US UNITS Locatlon: Scarbarough, Maine PIN: 1942(610)
Driller: R.W. Gillespic & Associates, inc. Elevation (L) NA Auger ID/OD: 425" 1D/ 7.5* 0D
Operator: M. Nadeau Datum: Sampler: SPT Split-Barrel
Logged By: D. Walker Rig Type: Diedrich D50 Hammer Wt./Fall: 140 Ibs. 30"
Date Start/Finish: 10/07/2016/ 10/07/2016 Drilling Method: HSA Core Barrel: NiA
Baring Locatlon: See Exploration Location Plan Casing ID/OD: N/A Water Level”: 55
Dafinitiona; Definitions: Definitions:
D = Split Spoon Sempla 5, = Instu Fisid Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccesasful Spiit Spoon Sample atiempt Ty = Pocket Torvane Shear Strength (psf) LL = Liysied Limit
U = Thin Wall Tube Sampia Qp = Uncenfined Comprezsive Strength (ksf) PL = Plastic Limht
R = Rock Cora Sample Sylap) =Lab Vane Shear Strength (psf) Pl = Plasticity Index
V = insity Vane Shear Test H = weight of 140ib. hammer G = Grain Stza Analysis
55A = Sofid Stem Auger = C = Conapiidation Tast
Sample info!
— ample informatlon Laboratory
) §_ = . Testing
= 2 4 e § g Visual Description and Remarks Aﬁ"gﬁ#‘g
HHHIE IR =
5 4 55 5ls = g €| o e
30 %
Su=398 ps{ / 65x130 mm raw torque readings:
e 30-318 ) esidunl Sue / FV-7: 14512 flbs
Su=d401 psf .8 14.6/1.4 fi-
Fvs 320-328( _ ..'z’a,,.r % FV-8: 14.6/1.4 fi-lbs
% Hydraulic push rod probe to 60.8".
- 45 %
30 % Stiff seams encountered approximately 50°.
p )
Bamarks:
1. RWG&A Project No, 0600102,
2, In-situ vane shear fests conducted using MaineDOT provided Geonor 65x130mm rectangular vane.
3. Hammer Serial No. 283,
4. SPT N-Values uncorrected,
Stratification Enes represent app boundaries b 308 types; Uansitans may be gradusl. Page 2 of 3
%mwm@;wgnmmgzwummmm Groundwater fluctuations may occur due 1o condilions other than thosa Boring NO.: EB-SPC-202




Maine Department of Transportation |Project: Scarborough Easter Trail Project Boring No.: —EB-SPC-202 _
Sall/Rock Exploration Log . .
Location: Scarborough, Maine PIN: 1942¢(610)
Driiler: R.W. Gillespie & Associates, Inc, Elevation (ft.) N/A Auger ID/IOD: 425" 1D/ 7.5 0D
Operator: M. Nadeau Datum: Sampler: SPT Split-Barrel
Logged By: D. Walker Rig Type: Diedrich D50 Hammer WtiFall: 140 Ibs. 30
Date StartiFinish: 1070772016 / 10/07.2016 DPrilling Method: HSA Core Barrel: NiA
Boring Location: See Exploration Location Plan Casing ID/OD: N/A Water Lavel": 55
Deflnitions: Definitions: Definitions:
O = Spiit Spoen Sample Sy = Insttu: Fleld Vane Shear Strength {psf) WC = water content, percent
MD & Unsuccesshil Spiit Spoon Ssmple sttempt Ty = Pocket Torvana Shear Strength (psf) LL = Liquid Limit
U = Thin Wal Tube Sampis Qp = Unconfined Compressive Strength (ksf) PL = Plastc Limit
R = Rock Coe Sample %@,-MVm-Shwsmm(m Pl » Plastizity Index
V = Insitu Vane Shear Test H = weight of 140ib. hammer G =Grain Size Analysis
| SCA= 2 L = Consofidation Test
S la information
— amp Laboratory
c - Testing
L—3 = o=
= 2 § e £ - 5 g Visual Description and Remarks A':'ssﬂ-:"%
- 3 3 3|2 nd
§- 5 5 §~ Egig""'“‘ g g_g E.| B nifind Class.
£ DHBRES = BIWE| & I
60 L/ 7 Increased resistance to probe penctration at 60.8"
Bottom of Exploratinn at 60.8 fect befow ground surface.
Not refusal,
65
F 70
F 75
- 80
- B85
90
Ramarks:
1. RWG&A Project No. 0600-102. :
2. In-situ vane shear tests conducted using MaineDOT provided Geonor 65x130mm rectangular vane,
3. Hammer Serial No. 283,
4. SPT N-Values uncorrected.
Stratification lines represent approximate bound 30il types; transitions may be gradual Paga3ofd
Water wm;m been mmm under conditions stated. Groundwater fluctuations may occur due to conditions other than thoss Boring NO.: EB-SPC-ZOZ




1. RWG&A Praject No, 0600-102.
2. Hammer Serial No. 283,
3. SPT N-Values uncorrected.

Maine Department of Transportation |Project: Scarborough Eastem Trail Project Boring No.: EB-SPC-203
SoiliRock Exploration Log .
Locatlon: Scarborough, Maine .
Driller: R.W. Gillespie & Associates, Inc., Elevation (fi.) N/A Auger ID/OD: 425"1D/7.5 0D
Operator: M. Nadeau Datum: Sampler: SPT Split-Barrel
Logged By: D, Walker Rig Type: Diedrich D50 Hammer Wt/Fall: 140 Ihs. 30"
Date Start/Finlsh: 09272016/ 01972772016 Brilling Method: HSA Core Barrel: N/A
Boring Locatlon:  See Exploration Location Plan Casing ID/OD: NiA Water Love!": 5.8
Definitions: Dafinitions: Defindions:
D = Spiit Spoon Sy = insitu Fisid Vane Shear Strength (psf) WC = water content, percent
MO = Unsueeessful Spiit Spoon Sample attampt Tv = Pockat Torvane Shear Strength (psh) LL = Liquid timit
U = Thin Wall Tuba Sample q,-uwwmmmsmm{m PL = Plastic Limil
A = Rock Core 1] |ab) = Lab Vana Shaar Strength (psf) Pl = Plasticity index
V = insity Vane Shear Test w‘éu-wtnfuubhmmu G = Grain Size Analysis
|_S5A = Sofid Stewm Auger. MVOR = weight of ruds a
Sample Infi ti
— ample Infarmation Laboratory
5 - Testing
808 |2
= E g ] g ﬁ: § g § g Visual Description and Remarks A':essli#g
£ « =} & and
- &€ g § § -
Pl 5| 8|32 | 8303c | 2 [4E[8s|f nsed s
O 1 s | 2405 | 00-20 3 TOPSOIL AND ORGANIC MATERIAL (2 inches), a2
SAND (5P); Reddish brown, dry to wet, very loose to medium dense, fine to
medium sand, little coarse sand.
§-2 2413 20-40 8
Becomes tan, loose, fine to coarse sand, linle silt.
53 24116 40-60 20 Becomes moist, medium dense,
P 5
Becomes reddish brown, wet, fine (o medivm sand.
S-4 24/24 6.0-8.0 n
2" Clay layer at 7', then 2" medium to coarse sand layer.
Grades to fine sand.
55 | 2415 | 8.0-100 2 Becomes very soft.
9.0
SILTY CLAY (CL); Gray, wet, soft to medium, clay, some silt. Alt:matin’g
L 10 clay and silt lenses.
56 24/15 | 10.0-120 5
1157
SILTY SAND (SM): Gray, wet, very loose, fine sand, some silt.
5-7 2424 | 12.0-14.0 2 Altemating seams of fine sand ond sift.
13.5
SILTY CLAY (CL); Gray, wet, very sofl, silty clay,
5 S-8 2416 | 14.0-160 WOH Alternating lenses of silty cloy and silty sand.
16.01
Bottom of Exploration at 16.0 feet below ground surface.
Not refusal,
- 20
25
L3
Remarks:

Stratification Enes rep imate boundari

P

present at the tima measurements were made.

between soll types; ranaitions may be gradual,

memenmmuWuWunwwm:m Groundwater fluctuations may occur dus to conditions other than those

~Page 1011

Boring No.: EB-SPC-203




Maine Department of Transportation

Project; Scarborough Eastern Trail Project

Boring No.: EB-SPC-203A

1. RWG&A Project No. 05600-102

2. SPT N-Values are uncorrected

3. Hammer Serial No. 377

4, MaineDOT ficld vanes

35, Field vanes conducted then samples with SPT Split-Barrel

SolVRock Exploration L og . .
Location: Scarborough, Maine PIN: 1942(610)
Driller: Northern Test Boring Elavation (ft.) Auger ID/OD:
Oparator: Mike Nadeau Catum: Sampler: SPT Split-Barre|
Logged By: Serena Pape ng Type: Diedrich D-50 Turbo Hammar Wt./Fall: 140ib/30in
Date Start/Finish:  06-19-2018 / 06-19-2018 Drilling Method: 3" Tri cone Bit, Rotary Wash Core Barrel:
Boring Location: East of Tracks Casing ID/OD: 4" Steel Casing Water Leval™: 6.5
Definitons: Definitions: Definitions:
D = Spiit Spoon Sample Sy, = Insits Fleld Vana Shear Strength {psf) WC w watar content, percent
MD w Unsuccessful Spitt Spoon Sample attempt Ty = Pockel Torvane Shear Strangth (psf} L, = Ligquid Limit
U= Thin Wall Tube Sample Gp = Unconfined Compressiva Strength (ksf) PL = Prastic Limit
R = Rock Cora Sampls labj® Lab Vane Shear Strength {psf) P1 = Plasticity Index
V = Ingitu Vane Shear Test H = weight of 1408, hammer G = Grain Size Analysis
= Sofid Siem Auger = £ = Conspfidation Tast
Sample Information
= Laboratory
“ £ § = - Testill'lg!
. = = Resul
£ z g ] 2 ﬁ: = ° § Visual Description and Remarks AASHTO
2] ¢ BiEgE |3 |5f £ and
5 a 55 B s 2_ gm 3 nified Class,
e e 341407 8 -0z TOPSOIL AND ORGANIC MATERIAL (3 inches). 02
SILTY SAND (SM): Loose, moist, mediuin to fine saad, little silt, tan.
Becomes brown at 0.5',
F 5
§-2 24117 50-7.0 5/6/3/4 9
-6.0 6.0
SANDY SILT (ML) Very loose, wet, silt, some fine sand, gray.
Becomes some clay at 9.
10
53 2424 | 10.0-120 WOH
[ 4
- 15 = -150 5.01
Fv-1 | 2424 | 150-154 | Susl020pst 7//] SILTY CLAY WITH SAND (CL) Soft. wet, clay,lile st, few fine wand,
Cb T WOH / gray.
/ 652130 mm raw torque reading:
/ FV-1: 37.0:4.0 fi-lbs
F 20 % Becomes trace fine sand.
S-5 | 24724 | 200-220 WOH / 65x130 mm raw torque readings:
FV3 210- 5?‘; Supst FV-2: 16.0/1.0 R-lbs
- =2 | Residon Suso0 paf / FV-3: 20.0/1.0 Ailbs
Residual Su=30 psf % FV-3:20.0'1.0 ft-lbs
- / .
s-6 | 2424 |250-270 wol / T T
i 25025 Su=490psF— / v TS
Residual Su=50 pst %
Remarks;

Stratification Enes reprasent approximata boundaries between soil types; ransiions may be gradual.

“ Water level readings have been mada at imes and under conditions stated. Groundwater fluctuations may cccur due to conditions oiier than those
present gt the time measuremeants wene made.

Fage 10f3
Boring No.: EB-SPC-203A




Maine Department of Transportation

Project: Scarborough Eastern Tmil Project

Boring No.: EB-SPC-203A

3, Hammer Serial No. 377
4. MaineDOT field vancs

5. Field vanes conducted then samples with SPT Split-

Soil/Reck Exploration Log . .
Location: Scarborough, Maine PIN: 1942(610)
Drillar: Narthem Test Boring Elevation {ft.) Auger IDJOD:
Operator: Mike Nadeau Datum: Sampler: SPT Split-Barrel
Logged By: Serenia Pape Rig Type: Diedrich D-50 Turbo Hammer Wt/Fall: 1401b/30in
Date Start/Finish:  06-19-2018 / (6-19-2018 Drilling Mathod: 3" Tri cone Bit, Rotary Wash Core Barrel:
Boring Location: East of Tracks Casing ID/OD: 4" Sieel Casing Water Level”: 6.5
Definitions: Deflinitiony: Definitions:
D = Spit Spoon Sam) §, = Insitu Fieid Vane Shear Strength (psf) WC = walar cantent, parcent
MD = Unsucceashid Spit Spoon Sample sttempt Ty = Pocket Torvans Shear Strength {psf) LL = Liquid Limit
U = Thin Wal Tube Sample Gp = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sampla Sy(tab) = Lab Vane Shear Strength (psf) P1 = Plasticty Index
W = Ingit Vane Shear Test H = waight of 1401b. hammer G = Grain Stze Analysis
| 554 = Spliid Stem Auget D) L = Consofidstion Test
Sample informatio
= Sample Information Leboratory
g £ § e = § ;:sstiﬂg
= E é S o ? § o % Visual Description and Remarks Msﬁ'r“g
£ ® =] 2|82 § and
e =43 -
§1 5| &) 8c| B3Bsc |7 [48(dq|8 tad s
g 1 RN ETETH I e ) witeme
FV-6 31.6-314 WOH / FV-6: 12.00.0 fi-tbs
Residual Su=0 psf % Hydraulically push probe rod without sampling from 32 to 65 feet.
- 35 Z
P 7.
Bemarks:
1. RWG&A Project No, 0600-102
2. 5PT N-Values are uncorrected

Stratification ines represent approximate boundanies botwean sofl types: transiticns may be gradusl,
* Watsr level readings have bmmmenm:Mumrmwm;m Groundwater fluctuations may occur dua ta conditions ather than thosa
P wem ma

Page20f3
Boring No.: EB-SPC-203A




1. RWG&A Project No. 0600102

2. SPT N-Values are uncormected

3. Hammer Serial No, 377

4, MaineDOT field vanes

5. Field vanes conducted then samples with SPT Split-Barrel

Maine Department of Transportation |project: Scarborough Eastem Trait Project Boring No.: EB-SPC-203A
Sol/Rock Exploration Log . .
US UNITS Location: Scarborough, Maine PIN: 1942(610)
Driller: Northern Test Boring Elavation {ft.) Auger ID/OD:
Oparator: Mike Nadeau Datum: Sampler: SPT Split-Barre!
Logged By: Serena Pape Rig Type: Diedrich D-50 Tutbo Hammer WLIFall: 1401b/30in
Date Start/Finlsh:  06-19-2018 / 06-19-2018 Drilling Method: 3" Tri cone Bit, Rotary Wnsh Core Barral:
Boring Location: East of Tracks Casing ID/OD; 4" Steel Casing Water Lavel”: &5
Definitons: Definitions: Definitions:
D = Spiit Spoon Sample Sy = insitu Fleid Vane Shaar Strangth {psf) WC = water content, percent
T 11l Splt Spoon Sample stiempt T, = Pocket Torvane Shear Strength (psf) LL = Liquid tlit
U = Thin Wall Tuba Sample Gg = Unconfined Compressiva Strength {ksf PL = Plastie Limit
R = Rock Cora Sampls Sijtab) = Lab Vane Shear Strength (psf) Pl = Plasiiclty index
V = Insity Vana Shear Test H & weight of 14Dib_ hammaer G = Grain Size Analysis
|_SSA = Soiid Stem Augar WOR = weight of rods L = Consolidation Tast
Sample Informatl
— mple Information Laboratory
c s Testing
g = § £ F
= E g r] 2 % :‘f— @ § 5 Visual Description and Remarks A?\Sﬁ:l!l%
£ 2 8 | 2|2 £ and
= — = g 5 - B
Bl 3|8 | Bz | B38%% |2|3k|ic|8 it Cas
60 7
% Becomes more stifl at 62
65 -65.0 % 65.01
Battom of Exploration at 65.0 feet below ground surface.
Hydraulic push probe refusal.
L
F 75
- 80
- BS
L_50)
Bemarks:

Stratification Enes represent approximate boundaries between soll types: ransitions may be gradual. I-’aqoaoﬁ!
“ Watat | hava bean made at tmes and under conditions stated. Groundwater fluctuations dua to conditions other than B
mlwltu ﬂ::‘&nng:nmmenu wore made ¥ o ey oot e o e Boring No.: EB-SPC-203A




Hammer Serial No. 377
4. MaineDOT field vones,
5. Field vane test conducted then sampled with SPT Split-Barrel.

Maine Department of Transportation |Project: Scarborough Esstem Trail Project Boring No.: EB-SPC-204
SoiliRock Exploration Log Loc .
atlon: Scarborough, Maine . ( )
Driller: Northem Test Boring Elevation {ft) Auger {D/OD:
Operator: Mike Nadeau Patum: Sampler: SPT Split-Barrel
Logged By: Serena Pape Rig Type: Diedrich D-50 Turbo Hammer WtiFall: 1401bs30in
Date Start/Finish:  06-20-2018 / 06-20-2018 Drilling Method: 3" Tri cone Bit. Rotary Wash Core Barrel:
Boring Location: East of Tracks Caslng 1D/OD: 4" Steel Casing Water Level”: 5
Dafinitions: Definitions: Dafnltions:
D = Spitt Spoaon Sample Sy, = Insitu Field Vene Shear Strangth (psf) WE = wiattr conient, perrent
MD = Unsuccesshd Spit Spoon Sample attempt Ty = Pocket Torvane Shear Strength (psf) LL = Licnutd Limit
U =Thin Wall Tuba Sample Gp = Unconfined Compressive Suength (ksf) PL = Prastic Umit
R = Rock Core Sample Suiab) = Lab Vane Shear Strength (psf) PI = Plagtichy Indax
¥ = Insitu Vane Shear Test w'én-mmuum.m G = Gratin Stz Analysis
| 554 = SoBd Stem Auger = =
Sample information
. L%Imtalory
e § - esting
= = -
- = Resuits/
g -ﬁ é 2 e % £ o ls § g Visual Description and Remarks s
=] = and
- [ S |9 -
$15 |8 | 5c | B3us | % |38|8s(5 nad s
O | 51 | 2422 | 00-20 2121817 " -02 [FHIT\TOPSOIL AND ORGANIC MATERIAL (3 inches). 02
SILTY SAND (5M); Loose, moist, medium to fine sand, few silt, orange.
207777 2.07
§5-2 2421 20-40 5/6/8/10 14 . SILTY CLAY (CL): S+iff, moist, clay, few silt, gray.
D0 : 3,01
4ol | SILTY SAND (SM): Loose, moist, medium to fine sand, few silt. tan. ;
Py rtita: 40
S-3 2414 | 4.0-6.0 57141274 6 SANDY SILT (SM-ML); Loose, wet, silt, some fine sand, orange,
[ 5 Becomes gray, runny at 5"
s4 | 2421 | 60-80 4/3/5/2 s | e .
SILTY CLAY (CL); Very soft, wet, clay, some silt, frequent silty sand
scams, gray.
s-5 24724 8.0-10.0 WOH 1
P10
5-6 2424 | 10.0-120 WOH/4/5 4
-11.5 1.5
SILTY SAND (S8M): Very loose, wet, fine sand, some silt, few clay. 151128
87 24/24 | 12.0-140 31275142 3 WC=31.2%
-13.5 1357 O
SILTY CLAY (CL); Very soft to medium, wet, clay, some silt, frequent silty
15 sand scams, gray.
s8 | 2424 [150-170( 171/WOR 1 L
20 T
s9 | 2424 |200-220 WOH :{:"ﬁgg‘g,‘u’g“ﬁ‘f;:‘"‘ readings:
Pt 20-6~204 Sa=556pst cLbieabii i
Fv-2 210-214 | Residual Su=0 psf FV-2: 18.00.0 f-lbs
Residual Su=0 psf
25
510 | 2424 |25.0-270 WOH “félﬁ%
A
LL=33.5
PL=2}.1
Pl=124
.30
Bamarks:
1. RWG&A Praject No. 0600-102
2. SPT N-Values are uncorrected.

Stratification ines represent approximate boundaries between soll types; transitions may ba gradual,

* Water level readings have been mads at times and under conditions stated, Greundwater fluttuations may cccur due to conditions cther thaa thesa
present at the time measurements wene mads.

I-’age 4of3

Boring No.: EB-SPC-204




* Water level readings have bean made at times and under conditions stated. Groundwaler fluctuations may occur due to conditions other than those
present at the tima maasuraments were mads.

Maine Department of Transportation |Project: Scarborough Eastem Trail Project Boring No.: —EB-SPC-204
SolliRock Exploration Lag . .
Location: Scarborough, Maine PIN: 1942(610)
Driller: Northemn Test Boring Elevation (ft.) Auger ID/OD:
Operator: Mike Nadeau Datum: Sampler: SPT Split-Barre)
Logged By: Serena Pape Rig Type: Diedrich D-50 Turbo Hammer WL/Fall: 1401bs/30in
Date StartfFinish:  06-20-2018 / 06-20-2018 Drilling Method: 3" Tri cone Bit, Rotary Wash Core Barrel:
Boring Locatlon: East of Tracks Casing ID/OD: 4" Steel Casing Water Lavel™: 5
Definitions: Definkions: Definitions:
D = Spiit Spoon Swmpls S, = Insitu Flald Vane Shear Strangth (psf) WC = watsr content, percent
MD = Unsuccessful Spiit Spoon Sample attempt Ty = Pocket Torvane Shear Strength (psf) LL = Liquid Lim#t
U = Thin Wall Tube Sample Gp ® Unconfined Comprassive Strangth (ksf) PL = Plastic Limit
R = Rock Core Sample Syytab) = Lab Vane Shear Strength (psf) Pl = Plastictty Index
V = Inshtu Vane Shear Test H = weight of 140, hammer G = Grain Siza Analysis
|_SE5A = Sofd Stem Auger WOR = weight of rods L= Consolidation Test
Sample Information Laboratory
e - Testing
- g = = = Results/
2| 2 g § 3 s § ¢ | e 5 g Visual Description and Remarks Arerad
§ 5 g = ésg 2 g QE §~ 8 Uiﬁ::‘::l
a «E 2 & & E 5 2 | 0o |ue 5 n .
= $-11 24/24 | 300-320 WOH ?
% Hydraulically push probe from 32 to 60 feet.
[ 55 Z Becomes firmer ot 55'.
" 7
Ramarks;
1. RWG&A Project No. 0600-102
2. SPT N-Values are uncorected.
Hammer Seriol No, 377
4, MaineDOT field vanes.
§. Field vane test conducted then sampled with SPT Split-Barrel,
Stratification ines represent spp boundaries b 30l types: irsnsitions may be gradual. Page 20of 3

Boring No.: EB-SPC-204




Hammer Serial No. 377
4. MaineDOT field vanes.

5. Field vane test conducted then sampled with SPT Split-Barrel.

Maine Department of Transportation |Project: Scarborough Eastern Treail Project Boring No.: —EB-SPC-204
Sojl/Rock Explotalion Log . .
Locatlon: Scarborough, Maine PIN: 1942(610)
Driller: Northern Test Boring Elevation (ft.) Auger IDIOD:
Operator: Mike Nadeau Datum: Sampler: SPT Split-Barrel
Lopged By: Serena Pape Rig Type: Diedrich D-50 Turbo Hammer WiLIFall: 1461bs/30in
Date Start/Finish:  06-20-2018 / 05-20-2018 Drilling Method: 3" Tri cone Bit, Rotary Wash Core Barrel:
Boring Location: East of Tracks Casing 1D/OD: 4" Steel Casing Watsr Level™: 5
Cefinitions: Definitions: Cefinitions:
D = Spiit Spoon Sample Sy = Insitu Fleld Yana Shear Strength (psf) WC = water content, percernt
MD = L ful Spiit Spoan Sampl P T = Pockst Torvane Shesr Strangth (psf) LL = Liquid Limit
U = Thin Wal Tube Sampla Qp = Unconfined Compressive Strength (ksf) PL = Plasiic Limit
R = Rock Core Sample Siftab) @ Lab Vane Shear Strength (psf) P1 = Plasticity Index
V = (nshtu Vane Shaar Test H = weight of 1401b. hammer G = Grain Siza Analysls
| 554 = Solit Sten Augsr WOR = weioht of rods L = Conaplidation Test
Sampla [nformation
- Laboratory
E §_ = . Testing
= 2 i 2 £ ° c E Visual Description and Remarks AR:SS:!%
1HEAR AN SRR AL =
5 & 5 2 hinds =z |oO £ 5 pd
60 ~60.0 4
Bottom of Exploration at 60.0 feet helow ground surface.
ttom of Exploration at cet below ground sucface.
Hydraulic probe refusal.
65
- 70
F 75
- 80
[ 85
90
Remarks:
1. RWG&A Projeet No, 0600-102
2. SPT N-Values are uncorrected.

Stratification lines represent appr baundarias

3ol types; ransitions may be gradual.
* Watsr lovel readings have been made at times and under conditions stated. Groundwater fluctuztions may cecur dus o conditions cithier than these
p i at the tima nts werd made.

F'aga 3of3
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1. RWG&A Project No, 0600-102
2. SPT N-Values are unicorrected
1, Hammer Serial No. 377,

4. MaineDOT ficld vanes

5. Field vane test conducted then sampled with $PT Split-Barrel.

Maine Department of Transportation |Project: Scarborough Eastern Trait Project Boring No.: — EB-SPC-205
SollfRock Exploration Log . .
Location: Scarborough, Maine PIN: 1942(610)
Driller: Northern Test Boring Elevation (ft.) NiA Auger ID/OD:
Operator: Mike Nadeau Datum: Sampler; SPT Split-Barrel
Logged By: Serena Pape Rig Typa: Diedrich D-50 Turbo Hammer Wt/Fall: 1401bs/30in
Date Start/Finish:  06-20-2018 / 06-20-2018 Drilling Method: 3" Tri cone Bit, Rotary Wash Core Barrel:
Boring Location:  East of Tracks Casing ID/OD: 4" Steel Casing Water Level”: >
Definitions; Dafinitons: Dafinitions:
D = Spiit Spoon Sample Sy = Inattu Fiekd Vana Shear Strength (psf) WG = wator content, percent
MD = U ful Split Spoon Samph P T, = Pochal Torvang Shear Strangth (psf) LL = Liquid Limit
U = Thin Wall Tube Szmpie Gp = Unconfined Compressiva Strength {ksf) PL. = Plastic Limit
R = Rock Cone Sample Suftab) = Lub Vana Sheer Strangth (psf) P = Plasticity Index
V = [nsiu Vans Shear Test H w weight of 140/b. hammer G = Grain Size Analysis
.55A = Soid Stem Avosr 2 £ = Consplidation Tst
Sample Information
— Laboratory
e -~ Testing
lsl2lg |2 ¢
) ; é -ﬁ 3 E § g = § E Visual Description and Remarks A':s“:"nsol
- a 3 and
Bl 5| & | 5| aBgs |2(ad|8a|f i s
O | g1 | 2017 | 00.20 28 . IE’E‘-EI?; TOPSOIL AND ORGANIC MATERIAL (2 inches). 02
I Eiﬂig SAND WITH SILT (SP-SM); Loosc to medium dense, moist, medium to fine
]g E},F sand, few silt, orangy brown.
§2 | 2416 | 2.0-40 8/10/8/11 18 i EFE§ Becomes medium dense, tan at 2.
o
g |53 | 20 | 40-60 5/5/5/5 10 I EEE% Becomes wet, ossbly due 1o rto- wash at 4.
EE Eﬁg Rust colored stripe at 5.2'
b iy 4
- . M3 Becomes loose at 6. 15112C
s4 | 2422 | 60-30 4/4/5/4 9 i i tgﬁ el
‘E E fs% Becomes gray at 7.2 G
. Pl 82
5-5 2424 | 8.0-100 1 2 V% SILTY CLAY (CL); Very soft to medium, wet, clay, some silt, gray, )
/
S-6 24724 | 10.0-12.0 WOR %
Su=360 psf’ / 65x130 mm raw torque readings:
PV [ 24728 [158-159 | Residual Sue / FV-1: 13,0100 flbs
FV.2 16.0- |6:4 WOR / FV-2: 15.010.0 fi-lbs
Residual S0 psf %
. % |
Su=380 psf 65x130 mm raw torque readings:
?f::’ B B3 3 -Bnaidua“l;gtgiﬂ-mf / FV-3: 14.0/2.0 Nelbs
J " -4: 23.0:0.0 -
-4 21.0-214 Su=630 psf / FV4: 23.0:/1.0 R-tbs
Residual Su=30 psf /
[ 25 % 65x130 mm raw o ings:
; rque readings:
ga, | wo Jsean]  won Ko
FV-6 26.0-26.4 | Residual Su=60 pst / FV-6:23.03.0 ft-Tbs
Residual Su=80 psf %
1 /
Bamarks:

wers mads.

Strasfication fines represent approximate boundaries beiween soll iypes; transitions may be gradual,

* Water lavel readings have been made at Emes and under conditions staled. Groundwater fluctuations may oecur due to conditions ofher than hoss
present at the tme measurements

I?'age 10of2
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1. RWG&A Project No. 0600-102

2, SPT N-Values are uncorrected

3. Hommer Serial No. 377,

4. MaineDOT field vones

5. Field vane test conducted then sampled with SPT Split-Barred.

Maine Department of Transportation |Project: Scarborongh Esstem Trail Project Boring No.: — EB-SPC-205
SoiiReck Exploration Log " .
Location: Scarborough, Maine PIN: 1942(610)
Drilier: Northern Test Boring Elavation {fL) NA Auger ID/OD:
Opaerator: Mike Nadeau Datum: Sampler: SPT Split-Barrel
Logged By: Sercna Pape Rig Type: Diedrich D-50 Turbo Hammer WtJFall: 1405bs/30in
Dats Start/Finish:  06-20-2018 / 06-20-2018 Drilling Method: 3" Tri cone Bit, Rotary Wash Core Barral;
Boring Locatlon: East of Tracks Casing ID/OD: 4" Steel Casing Water Lave!": z
Definitons: Definitions: Dafinitions:
D = Sphit Spoon Sempla S, = Insitu Fieid Vans Shear Strength (psf) WC = walar content, percent
MD = Uy sful Split Spoon Sample attempt T, = Pocket Tarvane Shear Strength (psf) LL = Liquid Limit
U = Thin ¥all Tubs Sampla Qp = Unconfined Compressive Strangth (ksf) PL = Piastic Limil
R = Rock Core Sampla tab) = Lab Vane Shear Strength (psf) Pl = Plasticity index
V = Insitu Vane Shear Test = weaight of 140(b. hammer G = Grain Stza Analysis
= L] C = Conspiidation Test
Sample Information Laboratory
=) - Testing
= = o
sl 2| ¢ g e £ . g Visual Description and Remarks Py
| 8| g g ]2 § and
- 4 - é -
B3| 8| 5c| S3Bs% | f)3f|is|d s G
e 5-10 24724 | 30.0-320 WOR 77
5-11 24/24 | 34.0-360 WOR /
L 35 /
o
40 - 40,01 15112D
S-12 24/24 | 40.0-42.0 5/5/4/4 9 { SANDY SILT (SM-ML); Loose, wet, silt, some fine sand, gray. WC=21.6%
415 G
SILTY CLAY (CL); Stiff, wet, clay, little silt, gray.
[ 45 i - —458 (51128
§-13 24/24 | 45.0-47.0 2/3/5/4 8 SAND WITH SILT (SP-5SM); Loose to medium dense, wet, fine sand, little WC=24.0%
silt, occasiona! clay seams, gray. G ’
F 50 '
514 | 2424 {s00-520]  3/10101 2 L R s
Becomes medium dense at 54'.
55
5-15 24/19 | 55.0-57.0 Titiaild 16
57.07
Bottom of Exploration at 57.0 feet below ground surface,
&0
Remarks:

present gt the tima measurements were made.

Stratification lines represant approximats boundaries betwaen soil lypes; transitions may be gradual, Page 2of 2
* Water level readings hava besn mada at times and under conditions stated. Groundwatar fluctustions may ocrur dus io conditions other than those:

Boring No.: EB-SPC-205
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1. RWG&A Project No. 0600-102
2, SPT N-Values are uncomrected.

3. Shear vanc data collected using 3-5/8"x9" field vane and torque wrench,
4. Hydraulically pushed 4-inch diameter steel casing, no hammer used to drive casing.

Maine Department of Transportation |Project: Scarborough Eastern Trail Project Boring No.: EB-SNR-101
SolRock Exploration Log . ;
Location: Scarborough, Maine PIN: 1942(610)
Drlller: Great Works Test Boring Elevation (ft.) Auger ID/OD: -
Operator: JelT Lee Datum: Sampler: SPT Split-Barrel
Logged By: D. Walker Rig Type: CME 75 Track Rig Hammer Wt./Fall: 140ibs / 30 inches
Date Start/Finish:  07/122016 Drilling Method: Drive + Wash Core Barrel: -
Boring Location: See Expl Location Plan Casing ID/OD: 4-inch Water Levei™: 7
Definitions: Definitions: Definitions:
D = Spiit Spoon Sampla Sy = Insity Field Vane Shear Strength {psf) WC = walter content, percent
MB = Unsuccessiul Spht Spoon Sampls attempt Ty = Pockat Torvane Shear Strength (psf} LL = Liquid Limit
U = Thin Wall Tube Sample Gp = Unconfined Compressive Strongth (ksf) PL = Plastic Limh
R = Rock Core Sampla Syliabj = Lab Vana Shear Strength (psf) Pl = Plastichy index
V = Insthu Vana Shear Test M & weight of 140ib, hammer G = Grain Stz Analysis
|S5A = Solld Steyn Auger WOR = weight of rods £ = Consoiidation Test
Sample Information
— sSampie Int L:boratory
€ - esting
i = = by
= | 2 ¢ § B £ e g Visual Description and Remarks Res:"usé
£ %_ E @ = 8 g @ 8 o AASnd
g 5 g §~ 52 g% 5 |a8 é—* g nifed Class
2 s = BRNoE z | O |ue i
0 s1 | 2402 | 00-20 4 FILL; Fine to medium sand, Jittle fine gravel and silt.
':'::lll_
52 24/8 20-40 4 %::::
o
oo P
- 5 =50 ;| 5.0
53 24/18 5.0-7.0 5 1 ([1E] SILT WITH SAND (SM); Very loose, moist, silt, little fine sand, gray.
7.0 [ 7.0
5-4 24/14 7.0-9.0 4 F SILTY SAND (SM); Very loose, wet, fine to medium sand, some silt, tan-
: browa,
55 | 2414 | 90-110 3 95 Becomes very loose. 95
10 SILTY CLAY (CL); Solt, moist, clay, some silt, gray,
1S
5-6 24/12 115.0-170 3 =15.5 [rfetet 155
SAND WITH GRAVEL (SP); Very loose, wet, fine to medium sand, little
fine gravel, trace silt, gray.
20 =20.0 20.01
5-7 24/24 | 20.0-22.0 WOH SILTY CLAY {CL): Very solt to medium, wet, clay, some silt, datk gray.
b 25 — 25.0-25.8 Su=660 psf g;dlsté ;n(;n;zu;t u[wl:quc readings:
Fifed 350357 Residual Su=50 pef +1: 61.0/5.0 R-Ibs
Su=640 psf FV-2:59.0/5.0 it-lbs
30
Bemarks:

present at the time measurements were made.

Stratification Enes represent approximaila boundaries between sofl types: transitions may be gracual,
* Water lavel readings have been made at imes and under conditions stated. Groundwater fuctuations may octur due to conditions ather than these

Page 10of3
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Maine Department of Transportation

Project: Scarborough Eastern Trail Project

Boring No.: EB-SNR-101

1. RWG&A Project No. 0600-102
2. SPT N-Values are uncomected.

3, Shear vane data collected using 3-5/8"x9" field vone and torque wrench.
4, Hydraulically pushed 4-inch diameter steel casing, no hammer used to drive casing.

SpillRock Exploration Log . i
Location: Scarborough, Maine PIN: 1942(610)
Driller: Great Works Test Boring Elevation (ft.) Auger ID/OD: -
Operator: Jeff Lee Datum: Sampler: SPT Split-Barmel
Logged By: D, Walker Rig Type: CME 75 Track Rig Hammer WL/Fall: 1401bs 30 inches
Date Start/Finish:  07/122016 Drilling Method: Drive + Wash Core Barrel; -
Boring Location: Sce Expl Location Plan Casing ID/OD: 4-inch Water Lavel”: T
Definitions: Definttions: Definitions:
D = Spit Spoon Sampia Sy = Insitu Fleid Vane Shear Strength (psf) WC = watar content, percent
MD = Unsuccassiid Spiit Spoon Sampla attempt Ty = Pockat Torvane Shear Strength (psf) LL = Liguid Limit
U = Thin Wall Tube Sampls Gp = Unconfinad Compressive Strength (ksf) PL = Plastic Limit
R = Rack Core Sample ) = Lab Vana Shear Stength (psf) P = Plasticity Indax
¥ winsiiu Vans Shear Test H = weight of 140ib. hammer G = Grain Size Analysia
| SGA = Sofig Stem Auger s L = Consolidation Test
Sample Information
— Laboratory
c - Testing
= e -
P} i é % é ﬁ: § m § g Visual Description and Remarks Aisesﬁ'rnsé
=3 =] 2|2 5 and
- [ g § E -
HEIRERE §§§§a : [88(82( 8 Unifed Ciass,
30 Fv3 300-308 |, Su~780pst % ?3'3 3{; LT ao:::c readings:
T AT Su=740 psf / FV-4; 68.0/10.0 R-lbs
Resi 110 pef /
" / .
FV-5 35.0-358 Su>1090 psf % Conld not advance field vane. Possible sand seam,
[ 40 % Occasional silt lenses.
54 | 2424 |400.420 OH % Pocket penetrometer: Undraincd Shear Strength: Su=<0.25 ksf.
L 45 -45,0 / 45.01
§-9 24724 | 45.0-47.0 1 SANDY SILT (ML) Very loose, wet, silt with little finc sand, gray.
-46,0 46.01
CLAYEY SILT (ML); Very loose wet, silt, some clay, gray. K
- 50 -50.0 50,01
S-10 | 24724 | 50.0-3520 1 SANDY SILT (ML); Very loose, wet, silt, little fine sand.
[ 55 -550 55.01
S-11 24/24 | 55.0-570 [3 SAND (SP): Loose, wet, fine sand, trace silt, gray.
60
Ramarks:

present a1 the lime measuremants wone mada.

Siraitfication Enes represent appraximate boundaries between soil types; ransitions may ba gradual.
* Watar level readings have been mada at tmes and under conditions stated. Grundwater fluctuations may occur due to conditions other than those

F'age 20f3
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Maine Department of Transportation |Project: Scarborough Eastern Teail Project Boring No.: EB-SNR-101
Sol/Rock Exploration Log .
Location: Scarborough, Maine PIN: 1942(610)
Driller: Great Works Test Boring Elevation (ft.} Auget ID/OD: -
Operator: Jeff Lee Datum: Sampler: SPT Split-Barrel
Logged By: D. Walker Rig Type: CME 75 Track Rig Hammer Wt/Fall: 1401bs 7 30 inches
Date Start/Finish:  07/12/2016 Drilling Mathod; Drive + Wash Core Barral: -
Boring Location: See Expl Location Plan Casing (D/OD: 4-inch Water Leve)": 7T
Definitions: Definitions: Definttions:
D = Spiit Spoon Sempie 5y = Il Field Vane Shear Strength (psf) WC = watss content, percent
MD = Unsuccessful Splt Spoon Sample attempt Ty = Pocket Torvana Shaar Strength (psf) LL = Lbeulel Lirnit
U = Thin Wali Tube Sampls fip = Unconfined Comprossive Strength (kefy PL = Plastic Limh
R = Rock Cors Spmpla Siilab) ™ L8b Vane Shaar Strength (psf) PI = Plastichty Index
V & Insins Vana Shear Test H = weight of 1401, hammer G = Grain Size Analysis
| S55A « Sofid Stefn Augar WOR = weicht of rds =
Sample Informatii
— ple Information Laboratory
c - Testing
g | 5 § £ g g Results/
= z < Visual Description and Remarks
IR RE R A o
= — =
1§ & £ m%gt = g 2el o nified Class,
8 | 512 | 2024 | 600-620 9 ]
62.01
Bottom of Exploration st 62.0 feet below ground surface.
Not refissal,
[ 65
F 70
+ 75
F 80
- 85
Remarks:
1. RWG&A Project No. 0600-102
2. SPT N-Values are uncormected.
3. Shear vane data collected using 3-5/8"x9" field vane and torgue wrench.
4. Hydraulically pushed 4-inch diameter steel casing, no hammer used to drive casing.
StratBcation Enas represent approximat boundaries between soi lypes; transftions may be gradual Page 3 of 3

'Wabrlcvdrudl have besn made at times and under condltions stated. Groundwater fluctuations -wasz'mabmﬂﬁmsmrmmm
at the tme n wers made. i Boring No.: EB-SNR-101

P




3, Shear vane data collected using 3-5:8"x9” field vane and torque wrench,
4. Hydraulically pushed 4-inch diameter steel casing, no hammer used to drive casing.

Maine Department of Transportation |Project: Scarborough Esster Trail Project Boring No.: —EB-SNR-102__
Soil/Reck Explomation Log . ,
Location: Scarborough, Maine PIN: 1942{610)
Dritler: Great Works Test Boring Elevation {ft.) Auger ID/OD: -
Operator: JelT Lee Datum: Sampler: SPT Split-Barrel
Logged By: D. Walker Rig Type: CME 75 Hammer Wt/Fall: 1401bs / 30 inches
Date StartiFinish:  07/132016 Drilling Method:  Drive + Wash Core Barrel: -
Boring Location: See Expl. Location Plan Casing ID/OD: 4.inch Water Level™: &
Dafinitions: Definktions: Definitions:
D = 5piit Spoan Sampla S, = Insilu Fisld Vana Shear Strangth (psf} WC = water content, parcent
MO = Unsuecessiul Spht Spoon Sampis attempt Ty = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample Gp = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Coms Sampla Syjtgh) = Lab Vana Shear Strength (psf) Pl a Plastichty Indax
V = [nsltu Vane Shear Test H = weight of 140, hammer G = Grain Size Analysis
& Solld Stern Auger WOR = weight of s L = Consolidation Test
Sample Informatl
— ample Information Laboratory
5 ] g = - Testing
= E ¢ ] § g’ g Visual Description and Remarks &;Hu‘.%
£ & g’ =] = g and
o S [ ]
Bl 5| 8|5z | BBt |73 it Cass
0 .1 24/18 00-2.0 4 \IagiSOIL AND ORGANIC MATERIAL (2 inc!m). dark brown silt, fine
0.3
FILL; Maist, fine sand, trace fine gravel, tan.
§-2 24/18 | 20-4.0 3
3.5
SILT (ML); Very loose, moist, silt, tan.
F 5
§3 2418 | 50-70 1 60 Becomes moist o wet, organic, brown. 60
SILTY CLAY (CL): Very soft, wet, clay, some silt, gray. -
- 10 -10.0 / 10,07
54 24/18 | 10.0-12.0 2 CLAYEY SILT (ML); Very loose, wet, silt with some clay, interbedded silt
lenses, gray.
R -15.00 15.01
5-5 2414 | 15.0-170 1 SILTY SAND (SM): Very loose, wet, fine sand, some silt, occasional coarse
sand ond fine gravel Jenses 1/4" 1o 172",
-17.0 17.04
SILTY CLAY (CL); Medium, wet, clay, some sil.
- zu -
Su=770 psf 65x130 mm raw tosque readings:
AL 200-208 | Recidunt Su=00 par FV-1: 71.0/8,0 f14bs
e ETERT Su=600 psf FV-2: 55.0'6.0 ft-Ibs
Besidual Sun?0psf
25
w 250-270 MC-39.2%
G&C
|30 %
Ramarks;
1. RWG&A Project No. 0600-102
2. SPT N-Values are uncomrected,

Stratification fines represent spproximata boundsrias betwaen soll types; transitions may be gradual,

* Water level readings hava been made at times snd under conditions stated. Groundwater fluctugtions may occur dye 1o concitions other than these
present gt the tims measuremants wemn made.

Page 10of 3
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Maine Department of Transportation

Project: Scarborough Eastern Trail Project

Boring No.: EB-SNR-102

1. RWG&A Project No. 0600-102
2. SPT N-Volues are uncomected.

3. Shear vane data collected using 3-5/8"x9" field vane and torque wrench,
4. Hydraulically pushed 4-inch dinmeter stee) casing, no hammer used to drive casing.

Snil/Rock Exploration Log . .
Location; Scarborough, Maine PIN: 1 942[6 1 0)
Dritler: Great Works Test Boring Elevation (ft.} Auger ID/OD: -
Operator: Jeff Lee Datum: Samplar: SPT Split-Barrel
Logged By: D. Walker ngjypo: CME 75 Hammer WLIFall: 140lbs / 30 inches
Date Start/Finish:  07/1372016 Drilling Mathod: Drive + Wash Core Barrel: -
Boring Location: See Expl. Location Plan Culn! 1DIOD: 4-inch Water Love!”: 6
Definittons: Dafinitions: Definitions:
D = Spilt Spoon Ssmpia §y = Insity Field Vana Shear Strangth {psf) WC = water content, percent
MO = Unsuccessful Spiit Spoon Sample attempt Ty ™ Pockst Torvans Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sampla fip = Untonfined Comprassive Strength (ksf) PL = Plastic Limit
R & Rock Cone Sample tab) ® Lab Vane Shesr Strength (psf) P1 = Plasticity indax
V = [nsitu Vane Shear Tost H = weight of 140b, hammer G = Grain Size Analysis
|_SSA = Solld Stem Auger = £ = Consolidation Test
Sampl ti
— mpla Information Laboratory
£ § - _ Testing
= 2 g © § 5 g Visual Description and Remarks AIZS”HM%
1NN AR AL
(§ § e BGBES = g 2l o Jnified Class,
30 | ey 30.0-30.8 Su=760 psf 65x130 mm raw torque readings:
o 38933 - FV-3:70.0/9.0 fi-lbs
Su=820 psf / FV-4: 75.0/10.0 fot-lbs
35 / 8
/ i
% G&cC
U-3 40.0-42.0 %
/
$-6 | 24724 [450-470 WOH % SRS
50 / "
57 2424 | $0.0-520 WOH % Some Frequent silt and/or sand laycrs.
k55 -55.0 / 55.01
5-8 24724 | 55.0-510 4 SAND (SP); Very loose lo loose, wet, fine sand, trace silt, gray.
-l
Bemarks:

Stratification Enes rep approximats boundaries b

P

soil types: transitions may be gradusl.
* Water lavel readings have bean made at imes and under conditions stated. Groundwater fluctuations may occur due to conditions athes than those
at the time were made.

ana 20f3
Boring No.: EB-SNR-102




Maine Department of Transportation |Project: Scaborough Easier Trait Project Boring No.: — EB-SNR-102
Sal/Rack Exgloration Leg Location: Scarborough, Maine
US UNITS : g PIN: 1942(610)
Driller: Great Works Test Boring Eievation (ft) Auger ID/OD: -
Operator: Jeff Lee Datum: Sampler: SPT Split-Bamel
Logged By: D. Walker Rig Type: CME 75 Hammaer WLIFall: 1401bs / 30 inches
Date Start/Finish:  07/132016 Drilling Method:  Drive + Wash Core Barre!: -
Boring Location:  Sce Expl. Location Plan Casing ID/OD: 4-inch Water Lavel™: &
Definitions: Definitions: Definitions:
D = Spiit Spoon Sample 5, = Insitu Fleld Vana Shear Strength {psf) WC = water contant, percent
MD = Unsu ful Spit Spoon Samp p Ty = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample Qp = Uncanfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Cora Sample tab) = Lab Vane Shear Strength (psf) P{ = Plasticity Index
V = Insits Vane Shear Test H = welght of 140, hammaer G = Grain Size Analysis
|_S5A = Soltd Stem Augar WOR = waight of rorls & = Conspiidation Test
Sample Information
. L - Laboratory
-] £ § ] - Testing
sl 21 ¢ B g. 5 g Visual Descriplion and Remarks P
{HEIE R LRI -
5 & we mwgb 2 Em wE| ¢ rified Class,
80 s9 | 2424 [s00-620 10 Becomes medium dense.
62.01
Bottom of Exploration at 62.0 feet below ground surface.
Not refusal.
65
- 7D
- 75
80
- 85
.90
Remarks:
1. RWG&A Project No. 0600-102
2. SPT N-Values are uncortected.
3. Shear vane data collected using 3-5/8"x9" field vane and torque wrench.
4. Hydraulically pushed 4-inch diameter steel casing, no hammer used to drive casing.
Stra¥fication lines represent appraximats boundaries b 30/l types; transitions may be gracual, Page3of 3

* Water lavel readings have besn mads at tines and under conditions stated. Groundwater fluctuations occur due to conditions other than those
at the tma s wera mage. i Boring No.: EB-SNR-102




3. Shear vane data collected using 3-5:8"x9™ field vane and torque wrench,

4. Hydraulically pushed 4-inch diameter stee] casing, no hammer used to drive casing,

Maine Department of Transportation |Project: Scarborough Eastern Trail Praject Boring No.: —EB-SNR-103 _
Soll/Rock Fxploration Log L .
ocation: Scarborough, Maine .
Driller: Great Works Test Boring Elevation (ft.) Auger 1D/OD: -
Operator: Jeff Lee Datum: Sampler: SPT Split-Barrel
Logged By: D. Walker Rig Type: CME 75 Hammer Wt./Fall; 1401bs / 30 isches
Date Start/Finish:  07/12/2016 Drilling Method: Drive + Wath Core Barral: -
Boring Location:  See Expl Location Plan Casing ID/OD: 4-inch Water Level": ¥
Definitions: Definitions: Definitions:
D = Spiit Spoon Sample Sy = Insiu Flaid Vane Shear Stirength (psf) WC = watar content, percent
MD = Unsuccessful Spiit Spoon Sample aitempt Ty = Pocket Tervana Shear Strength (psf) LY, = Liquid Limit
U = Thin Wall Tuba Sampis O = Unconfined Compressive Strength (ksf) PL = Ptastic Limit
R = Rock Cars Sample -1 3= Lab Vane Shear Strength (psf) Pl = Plasticity Index
V = Insiu Vane Shear Test V\%lH‘h-w#IofMOIb.hlmu G = Grain Sizs Analysis
SSA = Solld Stemn Auar - £ = Conspidation Tesl
Sample Information
— p Ll Laboratory
e - Testing
[} [~ § -E -
=21 = é © £ § g Visual Description and Remarks Aﬁ;‘%
Bl B 5| B | aled B108]03 m
E § t§!‘-’. mmgb 2 gm we| & nified Class,
0 51 2414 | 00-20 WOH <03 it TOPSOIL AND ORGANIC MATERIAL (2 inches). 03]
SANDY SILT (ML); Very loase, maist, silt, some fine sand, little clay,
moitled near top.
- 5 -50 5.0
5.2 24124 50-7.0 WOH SILTY CLAY (CL); Very soft, wet, clay with some silt, gray,
+ 10 -100 10.0;
5.3 2412 | 100-120 3 Attempied vane, too firm to advance, proceed with split-barre] sample,
SILTY SAND (SM); Very loose, wet, coarse to fine sand, Jitihe silt. with fine
gravel, organic odor, gray to dark gray.
15 -15.0 15,01
5.4 2416 | 150-17.0 2 SILTY CLAY (CL); Soft to medium, wet, clay, some sift.
F 20 Inoss
Su=720 psf 65x130 mm raw torque readings:
241 200-208 | Besidiun Sy FV-1: 66.0/6.0 ft-lbs
2 20927 Su=380 psf FV-2:53.0:4.0 fi-lbs
25
85 24724 | 25.0-270 WOH
L0
BRamarks:
1. RWG&A Project No, 0600-102
2. 5PT N-Values are uncomected.

Stratfication lines reprasent approximata boundaries between soil types; ransitions may be gradual.

* Water lavel readings have besn made ai times and under conditions staled. Groundwater fluctustions may occur dua to conditions other than thase
gt the time s were mada.

IT'age 10of3
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Maine Department of Transportation
SoiliReck Exploration Log

Project: Scarborough Eastern Trail Project Boring No.:

EB-SNR-103

1. RWG&A Project No, 0600-102
2. 5PT N-Volues are uncorrected.
3. Shear vanc data collected using 3-5/8"x9" field vane and torque wrench.

4. Hydraulically pushed d-inch diameter steel casing, no hammer used to drive casing.

US UNITS Location: Scarborough, Maine PIN: 1942(610)
Briller: Great Works Test Boring Elavation (ft.) Auger ID/IOD: -
Operator: Jeff Lee Datum: Sampler: SPT Split-Barrel
Logged By: D. Walker Rig Typa: CME 75 Hammer Wt.iFall: 1401bs / 30 inches
Date Start/Finish:  G7/122016 Drilling Method: Drive + Wash Core Barrel: -
Boring Location: See Expl Location Plan Casing ID/OD: 4-inch Water Level”: ¥
Definiions: Derfintticns: Definitions:
D = Spiit Spoon Sample Sy = Inshtu Fleld Vana Shear Strength (psf) WC = water content, percent
MO = Unsuccesshid Spiit Spoen Sample attempt Ty = Pochel Torvang Shoar Strength (psf) LL = Liquid Limtt
U = Thin Wall Tubs Sampla Qg = Uncanfined Compressiva Strength (ksf) PL = Plastic Limit
R = Rock Core Sampla Jab) = Lab Vens Shaar Strength (psf) Pl a Plasticity index
V =inshu Vane Shear Test H = weight of 140b. hammer G =Grain Stza Analysis
| SSA = Sofid Stem Auger a G = Consolidgtion Tast
Sampla Information
. Laboratory
£ E_ = . Testing
[=] -
e} z 4 o § g Visual Description and Remarks Ai?:"ng
B1E)3 |G| bt |0l
0 & e 5ohds S we| o R
30 Su=840 psf 7 65x130 mm raw torque readings:
FV-3 30.0-30.8 . o ']
£t ! f FV.3: 77.0'10.0 fi-lbs
39T o Su=R20 psF % FV-4: 75.0/10.0 fi-lbs
s /
56 | 24724 |350-370 WOH /
b 40 s 2924 | 400420 4 i // Too stiff for attempted vanc test. Proceed with split-spoon sampling.
A fl 4.0
415 %‘" \SILT (MLY: Sot, wet, sil, few fine sand, trace clay, gray. s
% SILTY CLAY (CL); Very sof, silty clay, trace fine sand. N
[ 45 246 | 45.0-47.0 WOH / Too stiff for attempted vane test. Proceed with split-spoon sample,
S8 460 46.0
Sand and silt layers.
F 50 -50,0: 50.01
59 24720 | 50.0-520 WOH SAND (SP); Very loose to medium dense, wet, fine sand, few silt, gray.
k55
§-10 | 2424 | 55.0-570 10
|60
Bemarks:

* Water leve! readings have besn made at mes and under conditions stated, Groundwater fluctuations may ocsur dus to conditions ather than thase
&t the ime were made.

Stratfication Enes represent approximate boundaries betwesn 80i types: transitions may be gradual, Fage 2of 3

Boring No.: EB-SNR-103




Maine Department of Transportation

Project: Scarborough Eastern Trail Project

Boring No.: EB-SNR-103

1. RWG&A Project No. 0600-102
2. SPT N-Values are uncorrected.

SioiliRock Exploration Log | .
Locatlon: Scarborough, Maine PIN: 1942(610Y
Driller: Great Works Test Boring Elevation {fi.) Auger IDIOD: -
Operator: Jeff Lee Datum: Sampler: SPT Split-Barvel
Logged By: D. Walker Rig Type: CME 75 Hammer Wt/Fall; 140lbs 30 inches
Date Start/Finish: 071272016 Drilling Method:  Drive + Wash Core Bamral: -
Boring Location: See Expl Location Plan Culng iDIOD: 4-inch Water Level™: ks
Definitions: Definttions: Definitions:
D = Spiit Spoan Sampia 5, = Insitu Field Vane Shoar Strength (psf) WC = watsr content, parcant
MD = Uy ful Spit Spoon Sample ettempt Ty = Pocket Torvans Shaar Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sampls 0 = Unconfined Compressive Strength (ksf) PL = PlastcLimit
R = Rock Core Sample ) = Lab Vane Shear Strength (psf) P} = Plastichty Index
V = Inshu Vana Shear Tast H = weight of 140f. hammer G = Grain Size Analysia
= Soiid Stem Auger = £ = Consolidation Test
Sample Information
- Laboratory
e — Testing
= [ Y
ey g § © £ g Visual Description and Remarks A]:essﬁ!r%
| & é 2 B ] g | e g
§' 81 5 E‘- £d EE g §§ ~ & nificd Class
7] £ DRNEE = gae! & i
1 st [ 1218 |s00-615 12 Becomes medium dense, groy 10 brown.
62.01
Bottom of Exploration at 62.0 feet below ground surface,
Not refusal,
F 65
- 70
+ 75
[ B0
[ 85
Lo
Remarka:

3. Shear vane data collected using 3-5/8"x9" field vane and torque wrench.
4. Hydraulically pushed 4-inch diometer steel casing, ne hammer used 1o drive casing.

Stratification Enes rep boundaries b

prasent at tha tma

soll types; ransiiions may be gradual,
* Water lave! readings have been made at imes and under conditions stated. Groundwater fluctuations may gecur due to conditions other than these
maasutemants wene made,

Page3of 3
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1. RWG&A Project No. 0600-102

2. FV-5NR-103 is located approximately § feet west of EB-SNR-103.
3. Exploration conducted as probe with in-situ vane shear tests conducted with Geonor mini-vane shear tester.

Maine Department of Transportation |Project: Scarborough Eastemn Trail Projet Boring No.: FV-SNR-103
SoillRock Exploration Log . .
Locatlon: Scarborough, Maine PIN: 1942(610)
Delller: R.W. Gillespic & Associates, Inc. Elevation (ft.) N/A Auger ID/OD:
Operator: NA Datum: Sampler:
Logged By: D. Walker Rig Type: N/A Hammer Wt./Fall:
Date StartFinish: 07192016 Drilling Mathod: N/A Core Barral;
Boring Location: See Notes Casing ID/OD: - Water Leval”: Not Obs.
Definitions: Dafinitions: Definitions:
D = Spilt Spoon Sample Sy = Insitu Fleld Vane Shesr Strength (psf) WC = water content, percant
MD = Unsuccesstul Spiit Spoan Sample attempt Ty = Pocket Torvane Shear Strength {psf) LL = Liquid Limit
U = Thin Wall Tubs Sample Gp = Unconfined Compressive Strength (ksf) FL = Plastic Limit
R = Rack Core Sample Syjtab) = Lab Vane Shear Strength (psf) P = Piasticity index
V = nsitu Vans Shear Test H = weight of 140tb. hammer G = Grain Stze Analysis
= Sofid Stem Auger = L= Conspiidation Test
Sample Information
. Laboratory
E E_ = " Testing
2 2 2 e £ g Visua! Description and Remarks AiSﬁI:T“g
§ é g g _g §§ § . E§ g E» and
&3 a BE mﬁmgb E 5 ne| @ e
0 T rva 05-1.3 Su=B00 psf 7/77/| \TOPSOIL AND ORGANIC MATERIAL (2 nclic). 02
" R = SILTY CLAY (CL); Medium, wat, silty clay.
Fv-2 13-21 SS“ ;ﬁp’ff % Large Geonor vane raw readi
i . e ps FV-1: 72kPa
IR B
. u=900 ps -3 114 a
N ETETH R
FV-6 6-5. Su=600 psf / 5. 54/8 kPa
L 5 4.6-34 a::sdw-suqool-psr / FV-6: 94/12 kPa
FV-7 55-63 | Su=1000ps ‘ / FV-7: 160126 kPa
FV-8 63-7.1  Su=1700 psf / FV-B: 68722 kPa
FV-9 72-80 Su=700 psf / FV-9: 11228 kPa
FV-10 8.0-88 Su=1200 psf 7/ FV-10 10022k
F¥=tt F5 96 TS J\ Fv-11:9424kPa
Su=1000 psfp 8.8
Ll Residual Su=200 5el Baottom of Exploration at 8.8 feet below ground surface.
Su=1000 ps Not refusal.
_ Residual Su=300 psf
15
F 20
L 25 -
R 11}
Remarks:

Stratification Enes represent approximate boundaries between sail types; transitions may be gradual,

*Water level raadings have been made ai tmas and under conditions stated. Groundwater fluctustions may occur due to conditions ather than those
at the time were made.

‘Page 1 of 1
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R.W. Gillespie & Associates, Inc.

APPENDIX C

LABORATORY TESTING

Report of Geotechnical Evaluation
Scarborough Eastern Trail, MaineDOT Project No. STP-1942(610)
Scarborough, Maine

RWG&A Project No. 0600-102 08 February 2019



LIQUID AND PLASTIC LIMITS TEST REPORT

60 . - P d
Dashed line indicates the approximate ”
upper limit boundary for natural soils d
50— = ~.
i g ?‘0‘0“\ /
¢
e
fﬁ 40— - //
) e
Z -
E 30— < /
5 30 - -
% - /
3 R Py
o 20f— E ge" -
Pid o /
~
7
10 e P - /
:_////////;’%35’/////1// ML or OL MH or OH
0 l ,
0 10 20 30 40 50 80 70 80 90 100 10
LIQUID LIMIT
27.6
27.2
26.8
26.4 ®
=
i 26
Z
S 256
4
H 252
< .
=
24.8
24
23.6 —d
5 6 7 8 9 10 20 25 30 40
NUMBER OF BLOWS
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USkCS' U
V L4 | 243 194 49
| Project No. 600-092 Client: HNTB Remarks:
Project: Scarborough Eastern Trail Project
Source of Sample: BB-SPC-102 Depth: 30-32'
Sample Number: U-1
R.W. Gillespie & Associates, Inc.
Biddeford, Maine Lab No.  12793a

Tested By: JMB Checked By: MTG




LIQUID AND PLASTIC LIMITS TEST REPORT

%0 Dashed line indicates the approximate d é
upper limit boundary for natural soils d
50— T
e 4 0%0(0‘% /
40— Pz //
Py

PLASTICITY INDEX
w
=]
|

7

-
- o~

e
e /
”

T
\

oA |
. Z
‘ ///////4'&:%7{///// ML or OL MH or OH
0 | ) 7 :
0 10 20 30 40 50 60 70 80 90 100 110
LiQUID LIMIT ;
446
442
438
43.4 °
L AN
E N
E 43 B
8 426 \\
i N
&_l 42.2 \
s o
41.8 \
414
N
41 he
40.6 : :
5 6 7 8 9 10 20 25 30 40
NUMBER OF BLOWS
MATERIAL DESCRIPTION ’ LL PL _ Pl %<#40 %<#200 uscs
L] Lean Clay 40.9 21.7 19.2
Project No. 0600-102 Client: HNTB Corporation Remarks:
Project: Scarborough Eastern Trail Project ® Moisture Content: 45.6%
Scarborough, ME
Location: BB-SPC-203A
Sample Number: U-1 Depth: 20'-22'
R.W. Gillespie & Associates, Inc.
Biddeford, Maine Lab No. 15111a

Tested By: AGS Checked By: EJW




LIQUID AND PLASTIC LIMITS TEST REPORT

60
Dashed line indicates the approximate

upper limit boundary for natural scils
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‘ MH or OH
0 | l .
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LIQUID LIMIT
416 |
41.2 ()
N
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b ®
& 40 N
E N
8 39.6 \\ -
o N,
E 39.2 \
£ N
38.8 A
N\
38.4 N
Nt
38 & 4
37.6 )
5 6 7 8 9 10 20 25 30 40
NUMBER OF BLOWS
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 Uscs
L Lean Clay 40.0 22.5 17.5
Project No. 0600-102 Client: HNTB Corporation Remarks:
Project: Scarborough Eastern Trail Project ® Moisture Content: 42.3%
Scarborough, ME
Location: BB-SPC-203A
Sample Number: U-3 Depth: 40'-42'
R.W. Gillespie & Associates, Inc.
Biddeford, Maine Lab No.  1511ic

Tested By: AGS Checked By: EJW




LIQUID AND PLASTIC LIMITS TEST REPORT

60 . ] P 7

Dashed line indicates the approximate ”

upper Hmit boundary for natural soils d
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o
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WATER CONTENT
8
o

w
[=]

20.6

29.2

[

28.8
5

NUMBER OF BLOWS

20 25

30

20

MATERIAL DESCRIPTION LL

PL

Pl %<#40

%<#200

uscs

L4 Lean Clay 29.9

19.2

10.7

Project No. 0600-102 Client: HNTB Corporation

Project: Scarborough Eastern Trail Project

Scarborough, ME
Location: BB-SPC-203A
Sample Number: U-5 Depth: 60'-62'

R.W. Gillespie & Associates, Inc.

§iddeford, Maine

Remarks:
® Moisture Content: 32.3%

Lab No.

15111d

Tested By: AGS Checked By: EJW




LIQUID AND PLASTIC LIMITS TEST REPORT

60 7

Dashed line indicates the approximate nd

upper limit boundary for natural soils -
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PLASTICITY INDEX
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: | 1 ‘1
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LIQUID LIMIT
36.2
35.8
354
L 4
- 35 \\
z N
L 34.6
% N
©34.2
g
38}
338 \\
= N
334
\\
®
33
AN
328 \\‘
322
5 6 7 8 9 10 20 25 30 40
NUMBER OF BLOWS ;
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 uscs
L Lean Clay 33.5 21.1 12.4
Project No. 0600-102 Client: HNTB Corporation Remarks:
Project: Scarborough Eastern Trail Project ® Moisture Content: 42.5%
Scarborough, ME
Location: Boring: EB-SPC-204
Sample Number: S-10 Depth: 25'-27
R.W. Gillespie & Associates, Inc.
Biddeford, Maine LabNo. 15112a

Tested By: JRF Checked By: SNP




Particle Size Distribution Report

5 s S¥ES§e 3 2 8gg g 82§
100 I ] Fyr T I T TN ] | P
I ! [ O ! ! \ ]
90 | | I I | ] [ N L i
IR R I \ Lol
| ! [ [ I ol L)
80 f f O | f f I R o N N N BT
J [ [ N A ! l N
l | L I | bl Bl
o BRI A TINERE T
P | I [ J I e I
l-él 60 } f i f f -\
: At G
- ' \
z % T T T My
8 I I I [ | N I 1
w40 | | R | | A T 1 11
o [ ! [ I A | | ! I
| | O | I | | O N
30 ] | I 1 ] I | | R
I ! I I ! ! I O I R
| l | | | ! [ Lo
20
I ! I | I I J I T I A R
| I I I | ey bl
10 I f I | e f } I e e W
J | S I ! [ 1 I R
0 A I LI | I IR +
100 10 1 0.1 0.01 70001
GRAIN SIZE - mm. :
o 43" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Siit [ Clay
0.0 0.0 0.0 4.9 52.2 429
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) silty sand
#10 100.0
#20 99.2
#40 5.1 Atterberg Limits
#80 78.6 PL= LL= Pl=
#140 54.5 B - -
#200 42.9 Coefficients
Dggp= 0.2730 Dgs= 0.2181 Dgo= 0.1203
Dag= 00941  Doo- Dog=
D1g= Cu= Cc=
Classification
USCS= SM AASHTO=  A-4(0)
Remarks
Moisture Content: 28.2%
* (no specification provided)
Location: Boring: BB-SPC-101
Sample Number: S-2 Depth: 5-7' Date: 6/25/13
R.W. Gillespie g"e"‘:t HSNIBI') Eatorn To
= roject: st il Project
& ASSOCIateS, InC. )] carborough Eastern Trail Projec
Bic!defor d, Maine Project No:  600-092 Lab No. 12791

Tested By: AWS

Checked By: MTG




Particle Size Distribution Report
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GRAIN SIZE - mm.
o +3" ) % Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine Silt l Clay
0.0 0.0 0.3 1.0 10.1 81.7 6.9
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT {X=NO) poorly graded sand with silt
/4" 100.0
#4 99.7
ﬁég gg; Atterberg Limits
10 986 PL= LL= PI=
#80 344 Classification
#140 11.7 USCS= SP-SM AASHTO= A-3
#200 6.9
Remarks

Moisture Content: 21.6%

* (no specification provided)

Location: Boring: BB-SPC-201A

Sample Number: S-3 Depth: 65-67' Date: 7/25/18

R.W. Gi"espie I(;Iie.nt: HNTB Corporation o
& ASSOCiateS, Inc roject: Scarborough Eastern Trail Project
. . Scarborough, ME
Biddeford, Maine Project No: _0600-102 LabNo. 15112

Tested By: JJB Checked By: SNP




Particle Size Distribution Report

Tested By: JEL

Checked By: MTG
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GRAIN SIZE -mm.
% +3° % Gravel % Sand % Fines ‘
’ Coarse. Fine Coarse Medium - Fine Silt Clay -
0.0 7.1 4.3 5.2 18.0 264 21.9 17.1
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT {(X=NO) silty sand
1" 100.0
3/4" 929
;g‘-. ggg Atterberg Limits
1/4" 90.6 PL= L= NV Pl=
#4 88.6 Classification
#10 83.4 USCS= SM AASHTO=  A-4(0)
#20 75.2 '
#40 65.4 Remarks
#80 519 Moisture Content: 13.2%
#140 43.7
#200 39.0
¥ (no specification provided)
Location: BB-SPC-202
Sample Number: S-9 Depth: 55'-57' Date: 12/5/16
R.W. Gi"espie Client: HNTB Corporation
. Project: Scarborough Eastern Trail Project
& :Assomates, Inc. Scarborough, ME
Biddeford, Maine __Project No: _0600-102 Lab No. __14380A




Particle Size Distribution Report
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100 10 1 0.1 0.01 0.001" ¢
GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
: Coarse Fine Coarse Medium Fine Silt Clay -
0.0 2.2 4.5 4.9 20.3 32.5 21.2 14.4
SIEVE | PERCENT SPEC* PASS? Material Description
SIZE FINER PERCENT {X=NO) silty sand
1" 100.0
3/4" 97.8
I " 78 Atterberg Limits
3/8 974 pL= ftor , Pl=
1/4" 953 - - -
#4 93.3 Classification
#10 88.4 USCS= SM ~ AASHTO=  A-4(0)
#20 804
#40 68.1 Remarks
#80 49.6 Moisture Content: 11.2%
#140 40.3
#200 35.6
* (no specification provided)
Location: BB-SPC-202
Sample Number: S-10 Depth: 60-62' Date: 12/5/16
R.W. Gi“espie Client: HNTB Corporation
. Project: Scarborough Eastern Trail Project
& Associates, Inc. Scarborough, ME
l BlddefOl'd, Maine _Project No: _0600-102 LabNo.  14380B

Tested By: JEL

Checked By: MTG




Particle Size Distribution Report
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GRAIN SIZE -mm.
% +3" % Gravel % Sand % Fines
: Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 5.6 2.6 40.0 40.2 4.0 7.6
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT (X=NO) poorly graded sand with silt
3/4" 100.0
172" 97.7
?;8.. ggg Atterberg Limits
#10 91.8 Classification
zig 2(1):1; USCS= SP-SM AASHTO= A-2-4(0)
#80 22:4 Remarks
#140 14.0 Moistrue Content: 14.4%
#200 11.6
¥ (no specification provided)
Location: BB-SPC-202
Sample Number: S-12 Depth: 70-72' Date: 12/5/16
R.W. Gi"espie Client: HNTB Corporation
. Project: Scarb h East il Proj
& Associates, Inc. T oo Saer Trail Projec
Biddeford, Maine _Project No: 0600102 Lab No. _ 14380C

Tested By: JEL Checked By: MTG




Tested By: JEL

Checked By: MTG

Particle Size Distribution Report
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SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT | (X=NO) silty sand
3/4" - 100.0
1/2" 97.8
3/8.. 264 Atterberg Limits
1/ 94.6 PL= L= Pl=
#4 93.3 - - -
#10 88.8 Classification
#20 8L.7 USCS= sSM AASHTO=  A-4(0)
#40 71.0
#80 53.9 Remarks
#140 43.7 Moisture Content: 9.6%
#200 37.7
* (no specification provided)
Location: BB-SPC-202
Sample Number: S-14 Depth: 80'-82' Date: 12/5/16.
R.W. Gi"espie Client: HNTB Corporation
= Project: Scarborough Eastern Trail Project
& Associates, Inc. Scarborough, ME
Blddefﬂrd, Maine _Project No: _0600-102
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GRAIN SIZE - mm. '
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SIEVE PERCENT SPEC.* PASS? Material Descriggion ‘ k
SIZE FINER PERCENT | (X=NO) Silty Clay
#200 100.0
Atterberg Limits
PL= LL= Pl=
Classification
USCS= ML AASHTO= A-4(0)
Remarks
Moisture Content: 47.4%
* (no specification provided)
Location: BB-SPC-203
Sample Number: U-1 Depth: 25-27' Date: 11/10/16
R.W. Gi"espie Client: HNTB Corporation
. Project: Scarborough Eastern Trail Project
& :Assomates, Inc. Scarborough, ME
Biddeford, Maine | Project No: 0600102 LabNo. 143284

Tested By: JEL

Checked By: MTG




Tested By: JEL

Particle Size Distribution Report
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o +3" % Gravel % Sand % Fines ‘
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SIEVE PERCENT SPEC.” PASS? Material Descrip tion
SIZE FINER PERCENT (X=NO) silt
#40 100.0
#80 99.5
#140 97.8
Atterberg Limits
#200 96.6 PL= Aegumis o
: Classification
USCS= ML AASHTO= A-4(0)
Remarks
Moisture Content: 40.9%
* (no specification provided)
Location: BB-SPC 203
Sample Number: U-1 Depth: 40'-42' Date: 11/10/16
R.W. Gi"espie Client: HNTB Corporation
Y Project: Scarborough Eastern Trail Project
& Associates, Inc. Scarborough, ME
Blddeford, Maine |_Project No: _0600-102 Lab No. 143288

Checked By: MTG




Particle Size Distribution Report

Moisture Content: 31.2%
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SIEVE PERCENT SPEC.* PASS? Material Description
SiZE FINER PERCENT | (X=NO) silty sand
#4 100.0
#10 99.9
#20 99.4 Atterberg Limits
#40 99.1 PL= - Pl=
#30 89.0 g B -
#140 59.1 Classification
#200 48.1 UsSCs= SM AASHTO= A-4(0)
Remarks

¥ (no specification provided)

Location: Boring: EB-SPC-204
Sample Number: S-7

Depth: 12'-14'

Date: 7/25/18

R.W. Gillespie

& Associates, Inc.
Biddeford, Maine

Client: HNTB Corporation

Project:
Scarborough, ME

Project No: _0600:102

Scarborough Eastern Trail Project

Lab No,

15112b

Tested By: JJB

Checked By: SNP




Particle Size Distribution Report
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SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT {X=NO) poorly graded sand
1/4" 100.0
#4 99.5
#10 026 Atterberg Limits
#20 673 PL= Atterberg Limits Pl=
#40 32.0 = = -
#80 5.6 Classification
#140 3.6 USCS= Ssp AASHTO= A-1-b
#200 29
Remarks
Moisture Content: 21.6%
* (no specification provided)
Location: Boring: EB-SPC-205
Sample Number: S-4 Depth: 6-8' Date: 7/25/18
R.W. GIIIesple Client: HNTB Corporation
. Project: Scarborough Eastern Trail Project
& !\ssomates, I nc. Scarborough, ME
Blddeford, Maine Project No:__0600-102 Lab No. 15112¢

Tested By: JJB

Checked By: SNP




Particle Size Distribution Report

Moisture Content: 21.6%
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SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) silty sand
#4 100.0
#10 100.0
#20 2.6 Atterberg Limits
#40 2.9 PL= LL= Pl=
#80 83.1 = - =
#140 66.7 Classification
#200 49.9 UsSCs= sMm AASHTO= A-4(0)
Remarks

* (no specification provided)

Location: Boring: EB-SPC-205
Sample Number: S-12

Depth: 40'-42'

Date: 7/25/18

R.W. Gillespie
& Associates, Inc.
Biddeford, Maine

Client: HNTB Corporation

Project:
Scarborough, ME

Project No:__0600-102

Scarborough Eastern Trail Project

LabNo. _ 15112d

Tested By: JJB

Checked By: SNP




Particle Size Distribution Report
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GRAIN SIZE - mm. A
o 43" % Gravel % Sand % Fines
? Coarse Fine Coarse| Medium " Fine Silt [ Clay
0.0 ’ 0.0 0.0 0.0 0.7 80.6 18.7
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT (X=NO) silty sand
#10 100.0
#20 99.9
#40 2.3 Atterberg Limits
#80 82.1 PL_ LL._ PI_
#140 34.6 = = -
#200 18.7 Classification
USCS= SM AASHTO=  A-2-4(0)
' Remarks
Moisture Content: 24.0%
* (no specification provided)
Location: Boring: EB-SPC-205
Sample Number: S-13 Depth: 45'-47' Date: 7/25/18

R.W. Gillespie
& Associates, Inc.
Biddeford, Maine

Client: HNTB Corporation

Project: Scarborough Eastern Trail Project
Scarborough, ME

Tested By: JJB

Checked By: SNP




Particle Size Distribution Report
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SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) silty Clay
#10 100.0
#20 99.9
zgg ggg Atterberg Limits
’ PL= LL= NV ‘ Pl=
#140 99.3
#200 97.4 Classification
uscs= AASHTO=
Remarks
Moisture Content: 29.9%
* (no specification provided)
Location: EB-SNR-102
Sample Number: U-2 Depth: 35'-36' Date: 10/17/16
R_W_ Gi"espie Client: HNTB Corporation
. Project: Scarborough Eastern Trail Project
& !-\ssomates, Inc. Scarborough, ME
Biddeford, Maine | Project No: _0600-102 LabNo. __14285h |

Tested By: JEL Checked By: MTG
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GRAIN SIZE - mm. ~
% 43 % Gravel % Sand % Fines
’ Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 : 0.0 0.0 0.9 7.4 394 52.3
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT {X=NO) Silty Clay
#10 100.0
#20 99.8
zgg gg; Atterberg Limits
#140 957 PL= LL= NV Pl=
#200 91.7 Classification
USCS= ML AASHTO= A-4(0)
Remarks
Moisture Content: 39.2%
= (no specification provided)
Location: EB-SNR-102
Sample Number: U-1 Depth: 25-27' Date: 10/17/16
R.W. Gi"espie Client: HNTB Corporation
. , Project: Scarborough Eastern Trail Project
& Associates, Inc. Scarborough, ME
Biddeford, Maine _Project No: __0600-102 LabNo. _ 14285a

Tested By: JEL Checked By: MTG




‘Laboratory Vane Shear Test Results

Project: Scarborough Eastern Trail  Client: HNTB
Project No.: 0600-092 Location: Scarborough, ME
Boring No. BB-SPC-102 Lab No. 12793a
Sample No. U-1, 30'-32'
Test No. S, (Undisturbed) S, (Residual) Moisture Content
1 219 psf 0 psf 40.5%
2 209 psf 0 psf 31.2%
3 418 psf 0 psf 39.6%




Laboratory Vane Shear Test Results

Project: Scarborough Eastern Trail  Client: HNTB
Project No.: 0600-092 Location: Scarborough, ME
Boring No. BB-SPC-102 Lab No. 12793b
Sample No. U-3, 50'-52'
Test No. S, (Undisturbed) S, (Residual) Moisture Content
1 480 psf 0 psf 43.2%
2 585 psf 0 psf 42.3%
3 345 psf 0 psf 39.4%
4 418 psf 0 psf 41.6%




_ Client: R.W. Gillespie & Associates
A Project: Eastern Trail -Pan Am Crossing
GeeTESti“g Location: Scarborough, ME Project No: GTX-305568
" - = e Boring ID: --- Sample Type: --- Tested By:  jbr
EXPRESS Sample ID: --- Test Date: 11/10/16 Checked By: emm
Depth : --- Test Id: 397501

pH of Soil by ASTM D4972

BB-SPC-201

S-2/S-3

5-12

Moist, brown sand with siit

6.7

5.9

EB-SPC-202

S-2/8S-3

5-12

Moist, brown sand with silt

5.1

4.4

Notes: Sample Preparation: screened through #10 sieve

Method B, pH paper used

printed 1171142016 5:04:6% PM



Geolesting

EXPRESS

Client: R.W. Gillespie & Associates
Project: Eastern Trail ~-Pan Am Crossing
Location: Scarborough, ME

GTX#: 305568

Test Date: 11/10/16

Tested By: jbr

Checked By: emm

Laboratory Measurement of Soil Resistivity Using
the Wenner Four-Electrode Method by ASTM G57

(Laboratory Measurement)

s o L ‘ ‘Ele‘ctri'cal ; Electrical
Boring Sample Depth, Sample Description Resistivity, | Conductivity, |
1D 1D ft. ! ST e
, ohm-cm (ohm-cm)
BB-SPC-201 S$-2/5-3 5-12 Moist, brown sand with silt 8,264 1.21E-04
BB-SPC-202 S$-2/S-3 5-12 Moist, brown sand with silt 2,583 3.87E-04
Notes: Test Equipment: Nilsson Model 400 Soil Resistance Meter, MC Miller Soil Box

Water added to sample to create a thick slurry prior to testing (saturated condition).
Electrical Conductivity is calculated as inverse of Electrical Resistivity (per ASTM G57)
Test conducted in standard laboratory atmosphere: 68-73 F




FUGRO CONSULTANTS, INC.

6100 HILLCROFT
PHONE (713) 369-5400

HOUSTON, TEXAS 77081
FAX (713) 369-5518

RESULTS OF TESTS
PROJECT: EASTERN TRAIL-PAN AM CROSSING (GTX 305568) REPORT DATE: 11-08-16
SAMPLE ID: EB-SPC-201, S-2//S-3, 5- 12’ CLIENT NUMBER: B
‘ JOB NUMBER: 04.1115-0003
FOR: GEOTESTING EXPRESS, INC. REPORT NUMBER:
125 NAGOG PARK ACTION, MA 01720 DATE SAMPLED:
TIME SAMPLED: ,
REPORTED TO:  ETHAN MARRO SAMPLED BY: CLIENT
DATE RECEIVED: 11-04-16
TIME RECEIVED: 1100
LAB NUMBER: 1104020 RECEIVED BY: SD.
| PARAMETER | RESULTS | UNITS | METHOD | TIME/DATE | ANALYST |
| Sulfate, Soluble | 33* | mglkg [ AASHTOT290 [ 1300/11-08-16 | sb__ |
| Chioride, Soluble [ 118" | mgkg | AASHTOT291 |1400/11-08-16 |  SD_
SO4CL  109-16
Respectfully submitted,
* Dry weight basis

Steve DeGregorio
"~ Chemist

SD

THE RESULTS RELATE AS TO THE LOCATION TESTED AND NO OTHER REFERENCE SHALL BE MADE.
THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN APPROVAL OF THE LABORATORY.

END OF REPORT



FUGRO CONSULTANTS, INC.

6100 HILLCROFT

HOUSTON, TEXAS 77081

PHONE (713) 369-5400 FAX (713) 369-5518
RESULTS OF TESTS
PROJECT: EASTERN TRAIL-PAN AM CROSSING (GTX 305568) REPORT DATE: 11-08-16
SAMPLE ID: EB-SPC-202, S-2//S-3, 5- 12’ CLIENT NUMBER:
; JOB NUMBER: 04.1115-0003
FOR: GEOTESTING EXPRESS, INC. REPORT NUMBER:
125 NAGOG PARK ACTION, MA 01720 DATE SAMPLED:
TIME SAMPLED:
REPORTED TO: ETHAN MARRO SAMPLED BY: CLIENT
- DATE RECEIVED: 11-04-16
TIME RECEIVED: 1100
LAB NUMBER: 1104019 RECEIVED BY: SD
{ PARAMETER | RESULTS | UNITS | METHOD | TIME/DATE | ANALYST |
[Sulfate, Soluble _ | <30* [ mgkg [ AASHTOT290 [ 1300/11-08-16 |  SD
| Chloride, Soluble | <30* | mgkg | AASHTOT291 [1400/11-08-16 | SD
SO4CL.  109-16
Respectfully submitted,
* Dry weight basis

Steve DeGregorio
Chemist

SD

THE RESULTS RELATE AS TO THE LOCATION TESTED AND NO OTHER REFERENCE SHALL BE MADE.
THIS REPORT SHALL NOT BE REPRODUCED EXCEPT IN FULL WITHOUT THE WRITTEN APPROVAL OF THE LABORATORY.

END OF REPORT



] - Project: Eastern Trail -Pan Am Crossing
GeeTasting Location:  Scarborough, ME Project No: GTX-305568
: Boring ID: BB-SPC-203 Sample Type: cylinder  Tested By: daa/rlc
FXPRESS Sample ID: R-3 Test Date: 11/09/16 Checked By: jsc
Depth : 149.5-149.9 Test Id: 397509

Client: R.W. Gillespie & Associates

Test Comment: ———
Visual Description: See photograph(s)
Sample Comment: —

Bulk Density and Compressive Strength
of Rock Core Specimens by ASTM D7012 Method C

Boring ID Sample Depth Bulk Compressive |Failure| Meets ASTM | Note(s)
Number Density, strength, Type D4543
pcf psi
BB-SPC-203 R-3 149.50- 167 505 2 No 1,2,3,*
149.90 ft

Notes:  Density determined on core samples by measuring dimensions and weight and then calculating.

All specimens 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.

Failure Type: 1 = Intact Material Failure; 2 = Discontinuity Failure; 3 = Intact Material and Discontinuity Failure
(See attached photographs)

Best effort end preparation. See Tolerance report for details.

The as-received core did not meet the ASTM side straightness tolerance due to irregularities in the sample as cored.
Specimen L/D < 2.

The as-received core did not meet the ASTM minimum diameter tolerance of 1.875 inches.

Specimen diameter is less than 10 times maximum particle size.

Specimen diameter is less than 6 times maximum particle size.

Quhwpe

*Because the indicated tested specimens did not meet the ASTM D4543 standard tolerances, the results reported here
may differ from those for a test specimen within tolerances.
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Client:
Project Name:

Geolesting [z

EXPRESS

R.W. Gillespie & Associates
Eastern Trail-Pan Am Crossing

Scarborough, ME

Test Date:  11/9/2016
Tested By: daa/ric
Checked By: jsc

Visual Description:

See photographs

305568
Boring 1D: BB-SPC-203 Tolerance measurzmznts wzre performed using
. a machinist straightedge and feeler gauges to
D >
Sample 1 R-3 ASTM specifications.
Depth: 149.5-149.9 ft

BEST EFFORT END FLATNESS TOLERANCES OF ROCK CORE SPECIMENS TO

ASTM D4543

END FLATNESS

END 1

Diameter 1 Is the maximum gap < +0.001 in.? YES

Diameter 2 (rotated 90%) Is the maximum gap < +0.001 in.? YES

END 2

Diameter 1 Is the maximum gap < +0.001 in.? YES

Diameter 2 (rotated 90°) Is the maximum gap < +0.001 in.? YES

End Flatness Tolerance Met? YES




Client: R.W. Gillespie & Associates
/__~:“\ Project Name: Eastern Trail-Pan Am Crossing

G&DTeStlﬂg Project Location: Scarborough, ME
EXPRES S GTX #: 305568

Test Date: 11/9/2016

Tested By: daa/rlc

Checked By: isc

Boring ID: BB-SPC-203

Sample ID: R-3

Depth, ft: 149.5-149.9

After break




Unconfined Compressive Strength by ASTM 7012, Method C

Standard Test Methods for Compressive Strength of Elastic Moduli of Intact Rock Core Specimens under Varying States of Stress and

Temperatures
Project Name: Scarborough Eastern Trail Project Lab No.: 15212
Client: HNTB Corporation Test Date: 8/27/2018
Project No.: 0600-102
Project Location: Scarborough, ME
. Compressive . Iﬁ conformance with
Boring ID Sample ID | Depth (ft) Strength (psi) Failure Type ASTM D 4543
BB-SPC-201A R-3 1321 6,010 3 No

Note: Samples did not meet Dimensional and Shape Tolerances (ASTM D 4543) and were capped before testing.

BoringID | Sample ID | Length (in.) D'?;:E)’ter LD
BB-SPC-201A R-3 2.3413 1.9804 1.18

Failure Types

Tested By:  JRF Checked By: EJW

@ R.W. Gillespie & Associates

20 Pomerleau Street, Suite 100, Biddeford ME 04005, 207-286-8008 / 177 Shattuck Way, Suite 1 West, Newington NH 03801, 603-427-0244



CONSOLIDATION TEST REPORT
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704 1 ' 10
Applied Pressure - ksf ,
Coefficients of Consolidation and Secondary Consaolidation
N | Load Cy Load Cy . Load Cy ~
Nol ks | r2day) | Ca N ksf) | (r2day)| Ce |NO| sf) | (r2day)| Co
1] o010 0.482 8| 050 0.117 15| 2.00 0.239
2 0.50 0.586 9 1.00 0.229 16| 050 0.057
3 1.00 0.585 10| 2.00 0.206 17| 0.10 0.020
4 2.00 0.450 11| 4.00 0.345
5 4,00 0.206 12| 8.00 0.119
6 8.00 0.066 13| 16.00 0.112
7 2.00 0.431 14| 8.00 0.899
Natural Dry Dens Overburden P Initial Void
| LL | Pl |Sp.Gr. c C C al \
Saturation | Moisture (pcf) P (ksf) (ksf) .C r Ratio
95.8 % 50.2 % 70.5 243 | 49 | 276 . 3.3 . 0.94 0.15 1.446
‘ ~ MATERIAL DESCRIPTION ‘USCS AASHTO
Project No. 600-092 Client: HNTB Remarks:
Project: Scarborough Eastern Trail Project Tested By: JIMB
Source of Sample: BB-SPC-102 Depth: 30-32' Sample Number: U-1

R.W. Gillespie & Associates,

Inc.

Lab No. 7 ‘

[

Biddeford, Maine

Checked By:

Tested By:



Project No.: 600-092
Project: Scarborough Eastern Trail Project

Dial Reading vs. Time

Source of Sample: BB-SPC-102

Depth: 30-32'

Sample Number: U-1
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Dial Reading vs. Time

Project No.: 600-092
Project: Scarborough Eastern Trail Project

Source of Sample: BB-SPC-102

Depth: 30-32'

Sample Number: U-1
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Lab No.




Project No.: 600-092
Project: Scarborough Eastern Trail Project

Source of Sample: BB-SPC-102

Depth: 30-32'

Dial Reading vs. Time

Sample Number: U-1
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Dial Reading vs. Time

Project No.: 600-092
Project: Scarborough Eastern Trail Project

Source of Sample: BB-SPC-102

Depth: 30-32'

Sample Number: U-1
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Dial Reading vs. Time

Project No.: 600-092
Project: Scarborough Eastern Trail Project

Source of Sample: BB-SPC-102 Depth: 30-32' Sample Number: U-1
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CONSOLIDATION TEST REPORT

Tested By:

Checked By:
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) \
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Applied Pressure - ksf
Coefficients of Consolidation and Secondary Consolidation
Load Cv Load Cy Load Cy
No-l ksh | (it2iday) | Co [NO (kef) | (r2day)| Cx [NO| kep | @2iday)| Co
1 0.10 1.103 8 0.50 0.069 15 2.00 0.131
2 0.50 0.455 1.00 1.846 16 0.50 0.038
3 1.00 0.268 10 2.00 0.140 17 0.10 0.005
4 2.00 0.254 11 4.00 0.169
5 4.00 0.251 12 8.00 0.113
6 8.00 0.030 13 16.00 0.075
7 2.00 0.229 14 8.00 0.409
Natural " Dry Dens. Overburden P, Initial Void
LL Pl | Sp.Gr. , c C C ;
Saturation | Moisture (pcf) ' p- (ksf) (ksf) c r Ratio.
97.0% 40.9 % 79.6 2,76 3.8 0.81 0.12 1.164
MATERIAL DESCRIPTION USCS AASHTO "
Project No. 600-092 Client: HNTB Remarks:
Project: Scarborough Eastern Trail Project Tested By: JMB
Source of Sample: BB-SPC-102 Depth: 50-52' Sample Number: U-3
R.W. Gillespie & Associates, Inc.
Biddeford, Maine Lab No.




Project No.: 600-092
Project: Scarborough Eastern Trail Project

Source of Sample: BB-SPC-102

Depth: 50-52'

Dial Reading vs. Time

Sample Number: U-3

in.)

Dial Reading (

in.)

ing

Dial Read|

tgo

0.0029

0.0032

Load #1
0.10 ksf
C, @ 1.91 min=
1.10

0.0035

0.0038

0.0041

=]
=1
S
R

0.0047

0.0050

0.0053

0.0058

0.0059
0

2 3 4

5 [3
Square Root of Elapsed Time (min.)

0.0183

0.0188

0.0203

Load #3
1.00 ksf
Cy @ 7.57 min=
0.2

0.0208

0.0213

0.0218

0.0223

0.0228

0.0233

I\

4o

0.0238

\\

0.0243
0

3 4

5

3 c
Square Root of Elapsed Time {min.}

tgp
0.010 Load #2
0.50 ksf
Cy @ 4.53 min.=
0.011 0.45! =
0.012 \
0.013
-~ 0.014
£
o
3 0.015
g O
4
s
Q 0.016
- | \\\“\'\'
0.018 \ \
0.019 \ -
0.020
0 2 3 4 5 7 8 8 10
Square Root of Elapsed Time (min.)
tag )
0.025 Load#4
2.00 ksf
\ Cy @7.88 min.=
0.026 0.254
0.027
0.028 \\
—~0.029
£
g \’(\
2 0.030
o
4
9 0.031 \
0.032 \\\-;\“\.\‘\.
0.033 \\\
0.034 \ \
0.035 \
0 2 3 4 5 6 7 8 g 10
Square Root of Elapsed Time (min.)

R.W. Gillespie & Associates, Inc.

Biddeford, Maine

Lab No.




Project No.: 600-092
Project: Scarborough Eastern Trail Project

Dial Reading vs. Time

Source of Sampie: BB-SPC-102

Depth: 50-52'

Sample Number: U-3
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Project No.: 600-092
Project: Scarborough Eastern Trail Project

Source of Sample: BB-SPC-102

Dial Reading vs. Time

Depth: 50-52'

Sample Number: U-3
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Dial Reading vs. Time

Project No.: 600-092

Project: Scarborough Eastern Trail Project

Source of Sample: BB-SPC-102

Depth: 50-52'

Sample Number: U-3
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Dial Reading vs. Time

Project No.: 600-092
Project: Scarborough Eastern Trail Project

Source of Sample: BB-SPC-102 Depth: 50-52'

Sample Number: U-3
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Dial Reading vs. Time
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Project: Scarborough Eastern Trail Project
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-201 Depth: 30'-32' Sample Number: U-2
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-201 Depth: 30'-32' Sample Number: U-2
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-201

Depth: 30'-32'

Sample Number: U-2
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CONSOLIDATION TEST REPORT
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Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-201

Dial Reading vs. Time

Depth: 30'-32"

Sample Number: U-2
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Project No.: 0600-102

Project: Scarborough Eastern Trail Project

Location: BB-SPC-201

Dial Reading vs. Time

Depth: 30'-32'

Sample Number: U-2
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

R.W. Gillespie & Associates, Inc.

Biddeford, Maine

Location: BB-SPC-201 Depth: 30'-32' Sample Number: U-2
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-201 Depth: 30'-32' Sample Number: U-2
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-201 Depth: 30'-32' Sample Number: U-2
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Dial Reading vs. Time

Project No.: 0600-102

Project: Scarborough Eastern Trail Project

Location: BB-SPC-201

Depth: 30'-32'

Sample Number: U-2

0.06056 \

0.06060

0.06064

0.06068 N

)

> 0.06072

0.08076 “

Dial Reading (in

}/
°
®

0.06080 @

0.06084

0.06088 :

0.06092 todd-4145

Cy é%os ‘s;nih =
0.06096 0 4;)

0.1 1
Elapsed Time {min.}

tao

0.0616
\ .

Load # 16

2.00 ksf
@158

0,67

min.=
7

0.0618 \

0.0620 \

0.0622

> 0.0624

0.0626

Dial Reading (in.)

0.0628 \

0.0630

L

0.0632 \ \ \‘\.

"

0.0634 \
0.0636
1]

05 1 1.5 2 25 3 35 4
Square Root of Elapsed Time (min.)

4.5

5

Dial Reading (in.)

Dial Reading (in.)

tap

0.06056

Load #{15
1.00 ksf
Cy@ 0.66 min.=

0.06060

.G

0.06064

0.06088

0.06072

0.06076

0.06080

0.06084

0.06088

O

0.060092

0.06096
0

3 4 5 [
Square Root of Elapsed Time (min.)

0.0641

o
1

Load # 17
3.00 ksf -
Cy @ 1.89 min=
0.56

0.0843

0.0645

0.0847

0.0649

0.0651

0.0653

0.0655

0.0657

0.0659
4]

\

L
2

4 5 6 7
Square Root of Elapsed Time {min.)

R.W. Gillespie & Associates, Inc.

Biddeford, Maine

Lab No. 14436




Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-201 Depth: 30'-32'

Sample Number: U-2
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-201 Depth: 30'-32' Sample Number: U-2
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-201 Depth: 30'-32' Sample Number: U-2
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Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-201

Dial Reading vs. Time

Depth: 30'-32'

Sample Number: U-2
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CONSOLIDATION TEST REPORT
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-202

Sample Number: U-1
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CONSOLIDATION TEST REPORT

Project: Scarborough Eastern Trail Project
Scarborough, ME

Location: BB-SPC-203

Depth: 25'-27

Sample Number: U-l%
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203 Depth: 25'-27'

Sample Number: U-1
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203 Depth: 25'-27' Sample Number: U-1
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Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203

Dial Reading vs. Time

Depth: 25'-27'

Sample Number: U-1
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203 Depth: 25'-27' Sample Number: U-1
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203

Depth: 25'-27'

Sample Number: U-1
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Project No.: 0600-102

Dial Reading vs. Time

Project: Scarborough Eastern Trail Project

Location: BB-SPC-203

Depth: 25'-27'

Sample Number: U-1
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Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203

Dial Reading vs. Time

Depth: 25'-27'

Sample Number: U-1
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203 Depth: 25'-27' Sample Number: U-1
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203 Depth: 25'-27' Sample Number: U-1
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203 Depth: 25'-27' Sample Number: U-1

0.1015 Load #23
0.50 ksf
Cy @ 1147 min=
0.08

0.1010

0.1005

0.1000

> 0.0995

(in.)

ng

0.0990

Dial Readi

0.0985

0.0980

oo}

0.0970 \\
0.0965
1] 4 12 16 20 24 28 32 36 40
Square Root of Elapsed Time (min.)

—*

R.W. Gillespie & Associates, Inc.

Biddeford, Maine Lab No. 14439




CONSOLIDATION TEST REPORT

Tested By:

Checked By:

-4 \ g
-2 \\
2 n
- 4
©
n
B 6
[
o
[
o 8 S
10
12 g 1N\
——
14 \
16 \
0.1 1 ' 10
Applied Pressure - ksf
Coefficients of Co‘nsolidation and Secondary Consolidation
Load Cy Load Cy Load Cy
No.\ sf) | (t2day) | Coo INO| ks | (it.2/day) No.|  sf) | (f2day) | Ce
2| 050 0.310 9| 3.0 0.340 16| 4.00 0.845
3 1.00 0.274 10 2.00 0.393 17 5.00 0.181
4 2.00 0.325 11 1.00 0.331 18 8.00 0.052
5 3.00 0.147 12 0.50 0.140 19 10.00 0.064
6 4.00 0.057 0.017 13 1.00 0.208 21 4.00 0.677
7 5.00 0.008 14 2.00 0.376 22 2.00 0.374
8 4.00 0.006 15 3.00 0.383 23 0.50 0.058
Natural Dry Dens Overburden P Initial Void
S ' LL Pl | Sp. Gr. c C C S
Saturation| Moisture (pcf) il (ksf) (ksf) c r Ratio
93.8 % 39.7 % 79.4 2.76 ‘ 2.9 0.45 0.07 1.169 :
' MATERIAL DESCRIPTION UsCS AASHTO
Project No. 0600-102 Client: HNTB Corporation Remarks:
Project: Scarborough Eastern Trail Project
Scarborough, ME
Location: BB-SPC-203 Depth: 40'-42' Sample Number; &=+ U ""L@
R.W. Gillespie & Associates, Inc.
Biddeford, Maine Lab No. 14416




Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

)

Dial Reading (in

)

ing (in

Dial Read

Location: BB-SPC-203 Depth: 40'-42' Sample Number: U-1
0.0015 A -
0.0015 Load # 2
0.50 ksf
0.0020 N Cy @ 3.85 min=
\\ 0.0020 031
N
0.0025 \
\R 0.0025
0.0030 \
0.0030
0.0035 Q\
\ = 0.0035
£
0.0040 ~ N\ £ k
~ 2 0.0040
N @
\.~\ E
8
0.0045 \\ % 0 §.0045
SR o\
NN \
N ,
0.0050 ™ 0.0050 \.\‘\
\ S~ \\ —e
0.0055 \ 0.0055 \\
0.0060]  Load#2 : \\ 0.0060 A
0.50 ksf _
C, @ 1.80 min.= \
0.0065 0.154 0.0065
0.1 1 10 0 3 4 5 7 8 3 10
Elapsed Time {min.} Square Root of Elapsed Time (min.)
0.0055 ton
L 0.0055 Load #3
1.00 ksf
0.0060 L \\ Cy @431 min=
\ 0.0060 0.274
0.0065 N
i\ 0.0065
\
0.0070 N :
N 0.0070
0.0075 -
N ~ 0.0075
™M &
\ =]
0.0080 ~ £
N ‘ § 0.0080
\ X
0.0085 : 2.,
0 p.0085
\&g e
£.0090 ‘ :{\ 0.0050 \ \'\
0.0095 \\‘\( 0.0085 \\ \‘
0.0100[ " Load#3 \\ 0.0100 \
1.00 ksf
Cy @ 0.98 min.=
0.0105 0.281 0.0105
01 10 0 F 3 4 5 g 10

1
Elapsed Time {min.}

R.W. Gillespie & Associates, Inc.

Biddeford, Maine

7
Square Root of Elapsed Time (min.)

Lab No. 14417




Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203 Depth: 40'-42' Sample Number: U-1
0.009 50
\ 0.009 Load #4
2.00 ksf
0010 \ Cy @ 3.58 min.=
\ 0.010 0.32
0.011 L
\ %\ 0.011
0.012 N ™
0012
\ '\
—~0.013 \
£ N = 0013
§ 0.014 N E \
=}
g g 0.014 \
o E
8 o015 ;\b* B oos
N \
0.016 N , 0.016
AN ; \ |
0.017 » N SO 0.017 \\ —o
0.018 load 24 N 0.018 ~
2,00 kef _ N
Cy @ 0.68 min.= N
0.019 0.400 N 0.019
04 ' 10 100 0 1 2 3 4 5 t 7 8 9 10
Elapsed Time {min.) Square Root of Elapsed Time (min.}
t 4 tgo
0.0150 \\ 0.0150 Toad #5
3.00 ksf
N Cy @7.71 min=
0.0165 N 0.0165 0.147
N 7
@ N
0.0180 \ 0.0180
0.0195 ‘.\ : 0.0195
i\ \.E\
~ 0.0210 5 ~ 0.0210
& £ !
§ , 2
S 0.0225 N T 0.0225
(] @
24 . o
= g \ \o\
4 0.0240 9 0.0240 N
ﬂ \ \ | P~
0.0255 ; 0.0255 o]
0.0270 \ 0.0270
N
0.0285 Load #5 0.0285
3.00ksf
Cy @ 11.75 min.=
0.0300 0.022 0.0300 A
01 10 100 6 15 3 45 6 715 105 12 135 156
Elapsed Time (min.} Square Root of Elapsed Time {min.)

R.W. Gillespie & Associates, Inc.

Biddeford, Maine

Lab No. 14418




Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203 Depth: 40'-42' Sample Number: U-1

4 4
0.023 N 0.0400

\\ ™ —
0.025 ( 0.0425
0.027 \‘ NG A 0.0450 : ... =
. G K Rl i
\i \\ '\\~_...
0.029 . 0.0475 Bt
[T N .
p I \

~ 0.031 : : — 0.0500 \

£ =

2 NS | g

§ 00 : § 00525 h

4 N o

El SN B \

8 po3s o 0 9.0550 -
0.037 ; 5\ 0.0575 \
0.038 : ; ; x——— 0.0600
0.041 Load #6 0.0625]  Load#7

4.00 ksf , 5.00 ksf
Cy @ 4.48 min= Cy@86.17 min.=
0.043 0,057 0.0850 0.040 \
X 1 BT 100 6.1 R 0 100 1000 ;
Elapsed Time {min.) Elapsed Time {min.)
tap ; {
0.0400 : ToaT S 0.06106 N~
C @51'82 gszfm'n \
X in.=
0.0425 V= 0.6 0.06104
0.0450 0.06102 \
AT
0.0475 006100 -—o\;\mo-;éﬂom}v

—~ 0.0500 ~ 0.06098 1

£ =1 \

2 £ N

T 0.0525 B 0.06096 ~ ,

& & \

3 Ik 3 0.06094 \

0.0550 \\ \ y 8
0.0575 \\ \‘\ 0.06092
0.0600 \ e ~<ud 0.06090 .—*”
e N
0.0625 N 0.06088 —ttidza# \
N i \
0.0850L 0.06086 ‘

4 2 16 20 24 28 32 36 40 0.1 10 100 1000
Square Root of Elapsed Time {min.) Elapsed Time (min.}

-

R.W. Gillespie & Associates, Inc.

Biddeford, Maine Lab No. 14419




Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203 Depth: 40'-42' Sample Number: U-1
teo 0.06084] N
0.06106 ‘g_nad B \ \ i
4.00 N
Cy @ 16345 min.= 0.06080 Ml (s
0.06104 00 al N
) N
\\ 0.06076 ™ \
0.06102 \\
\ 0.06072 N
0.06100 ® e ..\
~ 006068
= 0.06098 £
= 2
g D 0.06064
T 0.06096 &
©
ol a
O 0.06094 \ 0.06060
0.06092 0.06056
\\
0.06090 ‘ 0@ o —0-0— 0.06052 Tt
\ °
0.06088 0.06048 :
~ .00 ks,
Cy ? 1.07 min
0.06086 0.06044 0.42
0 4 8 12 16 20 24 28 32 36 40 01 ‘ 1 10 100
Square Root of Elapsed Time (min.) Elapsed Time (min.)
tgg tgg
0.06084 Loadd49 0.0608 ) Load #10  :
3.00 ksf 2.00 ksf :
C\|@ 2.99 min.= Cy @ 2.60 min.=
0.06080 o 0.0607 0.39
0.06076 0.0606
0.06072 0.0605
—~ 0.06068 — 0.0604
£ £
g \ 2
T 0.06064 T 0.0603
@ O
['4 . 14
8 \ \s 3
B 0.06060 . \\ 0@ .\ 5 00602 -\
0.06056 \\ \ 0.0601 l\
0.06052 \\ \\. 0.0600 \.
0.06048 \ 0.0599 \\
0.06044 \ 0.0598
0 4 F 6 12 14 16 18 20 0 15 3 45 75 9 105 12 135 15

Square Root of Elapsed Time (min.)

Sguare Root of Elépsed Time (min.)

R.W. Gillespie & Associates, Inc.

Biddeford, Maine
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203 Depth: 40'-42' Sample Number: U-1
0.06025 teo
0.06025 Load # 11
1.00 ksf
0.06000 S C, @3.09 min=
\ 0.06000 0.33
0.05975 .\\\\
\ N 0.05975
0.05950 AN N -Q
N 0.05950
N N
\\ K
—~ 0.05825 %
& o 005925
g =
T 0.05500 2
g T 0.05300
@
g N 5
&
0.05875 ‘ \\ D 0.05875
N
N %; \
0.05850
{ N 0.05850
N \ ol o
0.05825 \ \ 0.05825 -
N a1
'oN \\ e
0.05800] " Load # 11 N 0.05800 : \
1,00 ksf \
C, @0.63 min.= \
0.05775 0.376 0.05775
0.1 10 100 0 2 3 4 5 5 7 ] g 10
Efapsed Time (min,) . Square Root of Elapsed Time (min.)
, 4t tao
0.0583 N 0.0588 Toad #12
 § 78N
&3 min=
0.0585 0.0585 0.14
[ X
N \\
0.0582 ry

\ 0.0582
0.0579 \ 0.0579
~ 0.0576 \\\

= ~ 00576

£ g

8 0.0573 S 0.0573
D

14 \ o

kS B

= 0.0570 ” 8 0.0570

0.0567 \ 0.0567
0.0564 \ 0.0564 \\ \O\

Sei—e

\ i
0.0561 Load #12 N 0.0561 \
0.50 ksf _ N
Cy @ 2.87 min= N
0.0558 0.083 0.0558
04 1 10 100 0 1 2 3 4 5 [: 7 8 ] 10
Elapsed Time {min.) Square Root of Elapsed Time {min.)

R.W. Gillespie & Associates, Inc.

Biddeford, Maine Lab No. 14421




Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203

Dial Reading vs. Time

Depth: 40'-42"

Sample Number: U-1

0.0561

0.0562

0.0563

0.0564

. 0.0565

)

0.0566

Dial Reading (in.

=)
=}
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0.0568
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Dial Reading (in.}
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= o
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\\\
&Mc{
\Q:\
.o 9
Load #13
1.00 ksf
Cy @ 218 min.=
0,410
0.1 10 100
Elapsed Time (min.}
N
\
\K
A\
\ N
-0
Load #14
2.00 ksf N\ \
Cy @ 0.28 min.= \
0£.837 A
0.1 1 10 100

Elapsed Time (min.}

0.0561
0.0562
0.0563
0.0564
2 0.0865

0.0566

Dial Reading (in.)

0.0567

0.0568

0.0569

0.0570

0.0571
0
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0.0573

0.0575

-~ 0.0577

ing (in

B 0.0579

Dial Rei

0.0581

0.0583

0.0585

0.0587

0.0589
0

Load #13

1.00 ksf
Cy @4.95 min.=
0.208

3 4 5 6
Square Root of Elapsed Time (min.)

10,

Toad #14
2.00 kst _
Cy@ 273 min=

0.371

|

Sere

4 5 6 7
Square Root of Elapsed Time (min.)

R.W. Gillespie & Associates, Inc.

Biddeford, Maine
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Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203

Depth: 40'-42'

Dial Reading vs. Time

Sample Number: U-1

)

Diat Reading (in.

)

Dial Reading (in

0.0585 \
0.0587 \
0.0589 \
\ \6\
0.0591 ™ \Q
N
N
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\.\\\
N N
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N @
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N\ 'a .\
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0.1 10 100
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% TN
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. 0.06105 \
\ \
0.06120 N
AL
0.06135 :
L)
0.06150
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\\
0.06180]  Load #16 PN
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¢, @0.53 min.= \
0.06195 0.443
01 10 100
Elapsed Time (min.}

)

n

Dial Reading (

)

ing (in.

Dial Read
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Load # 15

3.00 ksf
Cy @ 2.67 min=

0.38
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Square Root of Elapsed Time {min.)

10

Load #16
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Cy @ 1.21 min.=
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s

e

e
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Biddeford, Maine

R.W. Gillespie & Associates, Inc.
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203 Depth: 40'-42' Sample Number: U-1
tap
0.0616 \\ 0.0616 Load # 17
N Cy @ 555 min
B in.=
0.0620 * N \ 0.0620 0.18
Ok N
N
0.0628 NN 0.0628
\\ N
~ 0.0632 \C\ ~ 0.0632
& I
£ \ E
0.0636 - ]
5 \Y &3 0.0636 \ \.‘\
0 p.0640 00,0640 \ \.\
0.0644 0.0644 \\\ \‘\
0.0648 0.0648
L% e
0.0652] Load#17 ) 0.0652 -
5.00°Kksf
Cy @ 4.57 min=
0.0656 0.051 A 0.0656
0.1 10 100 0 15 3 45 75 3 105 12 135 15
Elapsed Time {min,) Square Root of Elapsed Time (min.)
4t too .
0.066 e \ 0.066 Load #18
B cv@si%o;(tff in:
0 =
0.068 0.068 0.05
0.072 \\ 0.072
~0.074 \ ~0.074 -
£ \J &
2 N g
& 0.076 - B 0.076
3 N 3
x \ x
E} b =
2 0078 \ 2 0078
0.080 \ 0.080 \
0.082 0.082 \
O—0-9@ \ \‘\.\
0.084] Load#18 0.084 9 o
8.00 ksf _ \
Cy @ 6.70 min.= \
0.086 0.034 0.086 ;
01 10 100 0 25 5 7.5 10 125 15 175 20 225 25
Elapsed Time (min.} Square Root of Elapsed Time {min.)

R.W. Gillespie & Associates, Inc.

Biddeford, Maine
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203 Depth: 40'-42' Sample Number: U-1
4 tgo
0.082 \ 0.082 Toad 19
\ 0, 83828t
0.084 N 0.084 YT o08s
@ N
h AN
0.086 - \ , 0.086
0.088 N : 0.088
= 0.080 § . = 0.080
g ! g
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4 \\ gg
B L ®
& 0.004 <~ 8 g.004
\\\~ \\.\
0.096 0.096 F— \ \\
0.098 0.008 - . —— )
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Cy @09[.)9232 min.=
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0.1 1 10 6 2 4 10 12 14 16 18 20
Elapsed Time (min,} g Square Root of Elapsed Time {min.)
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0.0987 Load #21
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£ 7 00983
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3 \ 2
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0.0978]  Toad # 21 \ 0.0078
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e
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0.1 1 10 0 2 3 4 5 3 7 8 9 10
Elapsed Time {min.) Square Root of Elapsed Time (min.)
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203 Depth: 40'-42' Sample Number: U-1
0.09750 \ 90
0.08750 Load # 22
0.09725 LA ~ 2.00 ksf
- \\ Cy @ 245 min=
0.09725 0.374
0.09700 )
N\ 0.09700
0.09675 ™ -
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N £
g "N : -
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3 \ \ § 008625
w 14
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¢ \
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O
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C, @ 0.59 min.=
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0.1 ; 10 100 0 p 4 5 7 [ g 10
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i 41 N tgg
0.097 0.097 Load #23
Cy @Oféookff i
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."\\ \
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. 1 s N
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N \\ e
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Repink Sond shook

CONSOLIDATION TEST REPORT

Location: BB-SPC-203A

Depth: 20'-22' Sample Number: U-1

R.W. Gillespie & Associates, Inc.

Biddeford, Maine

1.5 \
£
ol
n
I=
(33
o
[0
o
10.5 \\
T
12.0 : T
135 -
0.1 1 10
Applied Pressure - ksf ~3d kst
Coefficients of Consolidation and Secondary Consolidation
Load Cy Load Cyv Load Cy ,
No-l ks | (t2/day) | Ce [NO| sy | (t2day)| Co [N (ks | (ft2day)| Co
1 0.50 5.118 8 1.00 6.527 15 0.50 0.448
2 1.00 5.105 2.00 4.517
3 2.00 2.744 10 4.00 2.409
4 4.00 1.696 11 8.00 0.412
5 2.00 5.753 12 4.00 4.928
6 1.00 6.182 13 2.00 2.761
7 0.50 2.117 14 1.00 4.983
Natural Dry Dens Overburden P Initial Void
~ : LL Pl Sp. Gr. ; c .
Saturation | Moisture (pcf) p. (ksf) (ksf) Ratio
93.2% 45.6 % 72.6 409 | 192 2.70 1.25 3.7 ok 1.321 ’
MATERIAL DESCRIPTION uscs AASHTO
Lean Clay
| Project No. 0600-102 Client: HNTB Corporation Remarks:
Project: Scarborough Eastern Trail Project
Scarborough, ME

Lab No. 15111a

Tested By:

JRF/AGS

Checked By: EJW




Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203A Depth: 20'-22' Sample Number: U-1
tgp tag
-0.0016 Load #1 0.0016 Load #2
0.50 ksf 1.00 ksf
Cy @51..1612 min.= \ Cy @ 1.62min=

—0.0012\ 0.0020 \ 5.10
-0.0008 \ - 0.0024 :
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0.0020 \\\ 0.0052 \\ \ —
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Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.)
t50 tgp .
0.005 Load #3 0.0125 © Load #4
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Cy @ 2.69 min= Cy @ 4.67 min=
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0.007 0.0175
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& £
g £
B 0010 ‘g? 0.0250
€
-4 4
£ 2
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1] 15 3 45 € 7.5 g 105 12 135 15 0 1 2 k 4 5 8 7 8 g 10
Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.)
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203A Depth: 20'-22' Sample Number: U-1
tap tap
0.0351 Load #5 0.0336 Load#6
2.00 ksf | 1.00 ksf
Cy@135min= C, @ 1.26 min.=
0.0349 5.75 0.0332 6.182
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g \ 2
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|4 4
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\ — \ *
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too tgg
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\\ Y \\’\
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203A Depth: 20'-22' Sample Number: U-1
tag tag
0.0294 Load #9 0.0315 Load # 10
Cy @?’g%srfnin = Cy @?’2‘01 §%in=
0.0298 4517 0.0330 2400
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Biddeford, Maine Lab No. 15114a




Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203A Depth: 20'-22' Sample Number: U-1
tgp tgo
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CONSOLIDATION TEST REPORT

——

Tested By: JRF/MTG

R.W. Gillespie & Associates, Inc.
Biddeford, Maine

-1.5 \
0.0 N
\\
1.5
3.0
c 45 S
§ _
n
T 6.0f—————]
8 [Tt N
5 . e B
O 75 = L
NN [————| |
9.0 N
10.5 T ——
12,0 \\
13.5 ‘ N
0.1 1 10
Applied Pressure - ksf.
Coefficients of Consolidation and Secondary Consolidation
Load Cy Load -Gy Load Cy
No sy | (ft2iday)| Ca |No| s | (2day)| Ca  |No| ksh | #2day)| Ce
1 0.50 2.707 8 1.00 8.388 15 8.00 20.396
2 1.00 3.731 9 0.50 4.861 16 4.00 18.326
3 2.00 3.040 10 1.00 10.217 17 2.00 8.605
4 4.00 3.997 11 2.00 15.249 18 1.00 6.208
5 8.00 4415 12 4.00 16.800 19 0.50 2.892
6 4.00 10.766 13 8.00 9.468
7 2.00 10.704 14 16.00 8.306
Natural Dry Dens. LL Pl Sp. Gr Overburden P Initial Void
Saturation | Moisture (pcf) T (ksf) (ksf) Ratio
106.3 % 39.0 % 84.7 2.70 1.75 27 3\ 099
| MATERIAL DESCRIPTION uscs AASHTO
Lean Clay
Project No. 0600-102 Client: HNTB Corporation Remarks:
Project: Scarborough Eastern Trail Project
Scarborough, ME
'JiLocation: BB-SPC-203A Depth: 30'-32' Sample Number: U-2

Lab No. 15111b

Checked By: EJW




Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203A

Depth: 30'-32' Sample Number: U-2
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R.W. Gillespie & Associates, Inc.

Biddeford, Maine

Square Root of Elapsed Time (min.)

Lab No. 15112b




Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203A

Dial Reading vs. Time

Depth: 30"-32'

Sample Number: U-2
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R.W. Gillespie & Associates, Inc.

Biddeford, Maine
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203A Depth: 30'-32' Sample Number: U-2
tap tgg
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R.W. Gillespie & Associates, Inc.
Biddeford, Maine

Square Root of Elapsed Time (min.)

Lab No. 15114b




Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203A Depth: 30'-32' Sample Number: U-2
t90 tap
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R.W. Gillespie & Associates, Inc.

Biddeford, Maine
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203A

Depth: 30'-32'

Sample Number: U-2
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CONSOLIDATION TEST REPORT

Project: Scarborough Eastern Trail Project
Scarborough, ME

Depth: 40'-42' Sample Number: U-4

Location: BB-SPC-203A

Tested By:

JRF

R.W. Gillespie & Associates, Inc.

Biddeford, Maine
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‘ 8
8 = S8
10 ) ——
\ N\Mx
12
14 k‘ﬁ-\’\ \
16 T — _\
18
0.1 1 10
Applied Pressure - ksf
Coefficients of Consolidation and Secondary Consolidation
Load Cy Load Cy Load Cy
No.l ks | (ft2iday) | Co [NO| (ks | (t2iday)| Co |No| (ksh | (t2day)| Co
1 0.50 1.110 8 1.00 0.523 15| 8.00 3.785
2 1.00 0.967 0.50 0.209 16| 4.00 1319
3 2.00 1.245 10| 1.00 1.374 17| 200 0.600
4 4.00 1.841 11| 200 0.836 18| 1.00 0.190
5 8.00 0.161 12|  4.00 0.982 19| 050 0.093
6 4.00 4.104 13| 8.00 0.658
7 2.00 1.633 14| 16.00 0.328
Natural Dry Dens Overburden P Initial Void -
: LL Pl Sp. Gr. c )
Saturation | Moisture (pcf) p. (ksf) (kst) Ratio
95.2 % 423 % 77.6 40.0 17.5 2.7 2.2 4.1 1.200 ,
MATERIAL DESCRIPTION uscs AASHTO |
Lean Clay
Project No. 0600-102 Client: HNTB Corporation Remarks:

Lab No. 15111c

Checked By: EJW




Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203A

Dial Reading vs. Time

Depth: 40'-42'

Sample Number: U-4

-0.0020

-0.0015

-0.0010

-0.0005

)

~ 0.0000

0.0005

Dial Reading (in

0.0010
0.0015
0.0020

0.0025

0.0030
4]

Load #1
0.50 ksf
Cy @ 7.55 min=
141

\\|_T*

A\

3 4 &

6 7

Saquare Root of Elapsed Time (min.)

0.006

0.007

0.008

Load#3
2.00 ksf
Cy @ 6.60 min=
1.245

0.009

et
o
=2
S

Dial Reading (in:)
[
2

0.012

0.013

0.014

\.\

L

0.015

0.016
0

= |

8 10

12 14

6
Square Root of Elapsed Time {min.)

16 18 20

e

Load#2

1.00 ksf |
Cy @ 8.60 min=
0.967

0.005

Dial Reading (in.)

o
o
=]
]

0.007

0.008

N

0.009

N

0.010
o

3 4 5 € 7
Square Root of Elapsed Time {min.)

0.0120

0.0135

0.0150

0.0165

Load #4

4,00 ksf
Cy @439 min=
1841 ..

)

~ 0.0180

ing (in.

0.0185

Dial Read|

0.0210

0.0225

0.0240

0.0255

0.0270
0

3 4 5 : 7
Square Root of Elapsed Time {min.)

R.W. Gillespie & Associates, Inc.

Biddeford, Maine

Lab No. 15112¢




Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203A Depth: 40'-42' Sample Number: U-4
tg0 tag
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203A Depth: 40'-42' Sample Number: U-4
tap top
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R.W. Gillespie & Associates, Inc.

Biddeford, Maine Lab No. 15114c




Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203A

Depth: 40'-42'

Sample Number: U-4
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203A

Depth: 40'-42!

Sample Number: U-4
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CONSOLIDATION TEST REPORT

Project: Scarborough Eastern Trail Project
Scarborough, ME

Location: BB-SPC-203A

Depth: 60'-62' Sample Number: U-6

R.W. Gillespie & Associates, Inc.

Tested By: JRF

Biddeford, Maine
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13
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Applied Pressure - ksf ‘
Coefficients of Consolidation and Secondary Consolidation
Load Cy Load Cy Load Cy
Nol ks | 2day) | Co N e | (f2fday) Nol ksh | (2iday) | Co
1| 050 0.524 8| 100 0.901 15| 8.00 3.946
2 1.00 0.802 -0.50 0.344 16 4,00 2.567
3 2.00 0.654 10 1.00 20.986 17 2.00 0.723
4 4.00 0.506 11 2.00 1.165 18 1.00 0.337
5 8.00 0.317 12 4.00 1418 19 0.50 0.141
6 4.00 4.836 13 8.00 0.855
7 2.00 2412 14 16.00 0.343
Natural Dry Dens. LL PI Sp. Gr Overburden P Initial Void
Saturation | Moisture (pcf) o (ksf) (ksf) Ratio
102.8 % 374 % 84.5 299 10.7 2.70 3.2 3.7 0.981 L
' MATERIAL DESCRIPTION Uscs AASHTO
Lean Clay
Project No. 0600-102 Client: HNTB Corporation Remarks:

Lab N \&{m

Checked By: MTG

RN




Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203A Depth: 60'-62' Sample Number: U-6
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203A Depth: 60'-62'

Sample Number: U-6
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203A Depth: 60'-62'

Sample Number: U-6

Dial Reading (in.
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R.W. Gillespie & Associates, Inc.

Biddeford, Maine
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203A Depth: 60'-62' Sample Number: U-6
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: BB-SPC-203A

Depth: 60'-62'

Sample Number: U-6
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Dial Reading (in.)
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CONSOLIDATION TEST REPORT

Project: Scarborough Eastern Trail Project
Scarborough, ME

Location: EB-SNR-102

Depth: 25-27'

Sample Number: U-1

Tested By: JEL

R.W. Gillespie & Associates, Inc.

Biddeford, Maine

-3 \
-1 \\
™ \
1 ﬁ—‘-
=~ \
3 \
5
\
7]
' 1
g —
[0]
11 \\
13 \
15 \
17 \
0.1 1 10
Applied Pressure - ksf -
Coefficients of Consolidation and Secondary Consolidation
Load Cy Load Cy .| Load Cy
Nol ksf) | (ft2rday)| G [NO| ks |(t2day)| Co [N (ksp | (t2day)| Co
2 0.50 0.106 9 4.00 0.077 16| 3.00 2.684 23
3 1.00 0.187 10|  3.00 2.643 17| 4.00 0.523 24
4 2.00 0.089 11 2.00 0.230 18 5.00 0.543 25
5 4.00 0.061 12|  1.00 1.001 19| 8.00 0.194
6 5.00 0.033 13| 0.50 0.139 20| 10.00 0.087
7 8.00 0.054 14| 1.00 0.106 21| 12.00 0.059
8 5.00 2.660 15| 2.00 1.220 22|  8.00 1.259
Natural Dry Dens. Overburden P Initial Void
LL | PI |Sp.Gr ~ c C c a vol
Saturation | Moisture (pcf) hd (ksf) (ksf) c r Ratio
97.3 % 37.0 % 84.1 NV 2.76 3.9 0.40 0.08 1.049
MATERIAL DESCRIPTION uscs AASHTO
Silty Clay ML A-4(0).
Project No. 0600-102 Client: HNTB Corporation Remarks: ‘

Lab No. 14285a

Checked By: MTG

Ay



Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: EB-SNR-102 Depth: 25'-27' Sample Number: U-1
4 tag .
0.001 \ 0.001 Load # 2
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R.W. Gillespie & Associates, Inc.

Biddeford, Maine Lab No. 14286a




Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: EB-SNR-102 Depth: 2527 Sample Number: U-1
4 tgp
0.014 0.014 j Load #4
Cy @zéljzoakzsfmm =
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R.W. Gillespie & Associates, Inc.

Biddeford, Maine Lab No. 14287a




Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: EB-SNR-102 Depth: 2527 Sample Number: U-1
L tag
0.0345 I 0.0345 Load#6
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R.W. Gillespie & Associates, Inc.

Biddeford, Maine Lab No. 14288a




Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: EB-SNR-102 Depth: 25'-27" Sample Number: U-1
tgp 4f
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: EB-SNR-102 Depth: 25'-27'

Sample Number: U-1
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R.W. Gillespie & Associates, Inc.

Biddeford, Maine
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Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: EB-SNR-102

Dial Reading vs. Time

Depth: 25'-27'

Sample Number: U-1
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R.W. Gillespie & Associates, Inc.

Biddeford, Maine
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: EB-SNR-102 Depth: 2527 Sample Number: U-1
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: EB-SNR-102 Depth: 25'-27' Sample Number: U-1
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: EB-SNR-102 Depth: 2527 Sample Number: U-1
tgp 4
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: EB-SNR-102 Depth: 2527

Sample Number: U-1
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: EB-SNR-102 Depth: 25'-27' Sample Number: U-1
tap 4
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: EB-SNR-102 Depth: 25'-27' Sample Number: U-1
tgp 4t
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CONSOLIDATION TEST REPORT
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. Applied Pressure - ksf
Coefficients of Consolidation and Secondary Consolidation
Load Cy Load Cy Load Cy
Nol (ks | (2day)| G [NO| (s |(f2day)y| Co [N (kep | (t2day)| Co
2 0.50 0.363 12 1.00 1.643 19 8.00 0411
4 1.50 0.819 13 0.50 0.415 20 10.00 0.376
5 4.00 0.400 14 1.00 1.664 21 12.00 0.204
6 5.00 0.025 15 2.00 1.653 22 8.00 0.687
7| 8.00 0.364 16| 3.00 1.649 23| 4.00 0.571
10 3.00 0.904 17 4.00 1.643 24 2.00 1.414
11 2.00 0.025 18 5.00 0.405 25 0.50 0.406
Natural Dry Dens Overburden P Initial Void
’ LL PI .Gr. C C C S
Saturation | Moisture (pcf) Sp. Gr (ksf) (ksf) ¢ r Ratio
1004% | 344% 88.6 NV 2.76 3.7 0.12 0.04 0.945 |
‘ MATERIAL DESCRIPTION uscs AASHTO
silty Clay
Project No. 0600-102 Client: HNTB Corporation Remarks:
Project: Scarborough Eastern Trail Project
Scarborough, ME
Location: EB-SNR-102 Depth: 35-36' Sample Number: U-2
R.W. Gillespie & Associates, Inc.
Biddeford, Maine Lab No. 14285B

Tested By: Checked By:




Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: EB-SNR-102

Depth: 35'-36'

)
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: EB-SNR-102 Depth: 35'-36' Sample Number: U-2
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: EB-SNR-102 Depth: 35'-36' Sample Number: U-2
tgg L)
0.04907 Load #110 0.04776 Load #[11
3.00 ksf 2.00 ksf
Cy|@ 1.19min.= Cy 18 42.65 min=
0.04904 680 0.04772 0 —
0.04901 0.04768 Iv
0.04898 0.04764
— 0.04895 ~ 0.04760
-4 £
2 g
B 0.04892 B 0.04756
& : &
i) — @ =
0 0.04889 - 2 0.04752
0.04886 \ 0.04748 'R
0.04883 I\ 0.04744 \ \
0.04880 f~— - !& @ 0.04740 \\\
0.048770L___ . 0.04736 \
0 15 3 45 6 75 9 105 12° 135 15 ¢ 25 5 75 10 125 15 175 20 225 25 -
Square Root of Elapsed Time (min.) Square Root of Elapsed Time {min.}
tgp tgp
0.04620 Load # 12 0.04385 Load #/13
1.00 ksf 0.50 ksf
Cy @ 0.66 min= CJ@ 264 min=
0.04605 1.64: ; 0.04380 ot
0.04590 0.04375
0.04575} 0.04370
~ 0.04560}- ~ 0.04365
£ £
£ ¢ 2
R 0.04545 T 0.04360
2 ! &
| K
a gy 04530 O 0.04355
0.04515 ‘\ 0.04350 |
\./l\
]
0.04500 =9 0.04345
0.04485 0.04340 \ \.——H *—0i0—
0.04470 0.04335
0 4 8 12 16 20 24 28 32 36 40 0 25 5 75 10 125 15 175 20 225 25
Square Root of Elapsed Time (min.) Square Root of Elapsed Time (min.)

R.W. Gillespie & Associates, Inc.

Biddeford, Maine Lab No. 14288H




Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: EB-SNR-102 Depth: 35'-36' Sample Number: U-2
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: EB-SNR-102 Depth: 35'-36' Sample Number: U-2
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Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: EB-SNR-102

Dial Reading vs. Time

Depth: 35'-36'

Sample Number: U-2
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Dial Reading vs. Time

Project No.: 0600-102
Project: Scarborough Eastern Trail Project

Location: EB-SNR-102 Depth: 35'-36' Sample Number: U-2
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APPENDIX D

GEOTECHNICAL ENGINEERING CALCULATIONS

Report of Geotechnical Evaluation
Scarborough Eastern Trail, MaineDOT Project No. STP-1942(610)
Scarborough, Maine

RWG&A Project No. 0600-102 08 February 2019



SITE CHARACTERISTICS - FROST AND SEISMIC
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= ModBerg Results =

Project Location: Sanford 2 NNW, Malne Reveved 2w

Alr Design Freezing Index = 1123 F-deys
N-Facior = 0.80

Surface Deslgn Freazing Index = 898 F-days
Maan Annual Temperatura = 486.8deg F
Deslgn Length of Freezing Season = 116 days

Layer
#Type t wh d Cf Cu Kf Ku L

1-Coarse  60.210.0125.0 28 34 2.0 1.6 1,600

t =Layarthickness, in inches.

wa = Maisture content, in percentege of dry density,

d = Dry density, in lbs/cublc fi.

Cf = Hest Capaclty of frozen phase, in BTU/{cublc ft degree F).
Cu = Heat Capacity of thawed phase, in BTU/{cublc ft dagres F).
KFf = Thermal conductivity in frozen phase, in BTU/(R hr degree).
Ku = Thermal conductivity in thawed phase, In BTU/{R hr degres).
L = Latent heat of fusion, In BTU / cublc ft.

Total Depth of Frost Penetration = 5.01 ft ;:Em

Vo S Qe




~- ModBarg Results —
Project Location: Portiand Wsfo Alrport, Maine

Alr Design Freezing Index  ={#d95F2ays

N-Factor =080 -

Surface Design Freezing Index = 956 F-days
Mean Annual Temperature = 455degF

Design Length of Freezing Seasan = 118 days

Layer
#Type t wh ¢ CfCu KF Ku L
1-Coase  63.710.0125.0 28 34 2.0 1.6 1,800

t =Layer thickness, in inches,
w%wMolsmracoment.inpetcmlageofdrydauity

d = Dry density, in lbs/cubic ft.

Ct= Heat Capacity of frozen phase, in BTU/{cubic ft degree F).
Cu = Heat Capacity of thawed phass, in BTU/{cublc it degree F).
Kf = Thermal conductivity in frozen phase, in BTU/(t hr degres).

Ku = Thenmal conductivity in thawed phase, In BTUAR hr degree).

L = Latent heat of fuslon, in BTU / cubic ft

Total Depth of Frost Penetration = 5.31 ff =687,

Ve S &

Lo~
DM

Revievo d B,




=N

E e/

ATE:

NAME:
JOB NAME:

e

"
5]
il
A
o
O
7
7]
<
o3

R.W. Gillesp

s

JOB NUMBER:
ET

20 Pomerieau Street, Sulie100 Biddeford, Maine 04005 (207) 286-8008

Fax; (207) 710-000 Emall: nvg-a@rwg-a.com




EW
At 20)%
=20

RS L eer .

JOB NUMBER:

JOB NAME:

DAT

i

: ‘:"ﬁ%ﬁ 5 -4
i G
NN
i——1 D
I
as L
i |
|
|
-7
t—1

—
_L...._I
4

e

L.l ]

s

}
1
I
|
I
i
| !
e _}_
|
|
!
‘.——.
!
i
i
——t —
P

18] g
oo =
s m = - - SRS EEh B
ol 8 E: |- i h nll NENERE
—] & MM — 0 W N > | AL S i
=0 [ B L O _Tf_.- L
: 59 _— u W.I. i o i t m .
G. i % MW _ "...ﬁ.__..l..m T -1 B b [ e .leIJ i .IWIT
» .m.mu. 1 7 e __l..lr._-l h_ |‘. s : “ vl . 1r._m| —
< i RS N ) W R W S
w. og Sl N, (YIRS O P bz R il |:.T.1+.U il |
R& o LN N Y R S
_ 1 ST PR T T
; mm & L o I e .~|5 WS A REE T
38 [T+ W - 14 | Y NI N N S S
i SEEEeEmuEamNsEEEENRERES
i LI i 1) 0 (N
A A O A
& [ I NE N AN ARSI RN A
.|4 U e T S S ..I.|_||...1Ts||_w||i LIIITJ.IL..I . qllll.l.l.wl
| Eobod el e SR ndial Gl ] |




Shear Wave Velocity (ft/sec)

Presumpscot Formation
Undrained Shear Strength vs. Spear Wave Velocity
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Shear Wave Velocity (ft/sec)

Granular Soil
SPT N-Value vs. Shear Wave Velocity
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oiL9 L0108 uesign maps summary report

ZUSGS Design Maps Summary Report

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

Site Coordinates 43.598°N, 70.303°W
Site Soil Classification Site Class E - “Soft Clay Soil”
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CHAPTER 3 - LOADS

=$°y¢>-rs
Map of rock acce!@ fA)

with 90% probability of not being
exceaded in 50 years.
Numerical vaiues. of A are
obfained by dividing confour
values by f00.

Figure 3-4 Seismic Performance Categories for Maine
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Table 5-1. Values of F, as a function of site class and mapped short-period

spectral acceleration.

Mapped Spectral Response Accelsration at Short Periods
Site Class 55028y 5,=050g S.=50.75g S.=1.00g S, 21289

A 0.8 08 08 08 08
B 10 10 10 1.0 10

i c 12 12 14 1.0 1.0
D @ 14 12 11 10
E ( 2.51) 17 12 a9 08
F \_?;/ a a a a

Tablenotes: Usa straight Ema i for intermadiate values of S;, whera S, is the spectral accaletation at (12 second ob-
wmumm & ]
& Sita-specific gectechnical invesfigation and dynarnic site responsa analyses shall ba performed (Article 34.3).

design approach also multiplies the resulting spectrum by
a2/3rd factor to account for the “reserve capacity” against
collapse within most buildings.) The AASHTO procedure
also involves anchoring the design spectrum at zero pe-
riod (PGA) baséd on a 1,000-year return period hazard
level. This apprdach compares to the IBC which assumes
that the PGA is equal to 0.4 times the spectral acceleration
at 0.2 seconds (that is, the short period spectral accelera-
tion, 5,). The site coefficient used by AASHTO to adjust
the PGA value (F,,,) for various soil classifications is iden-
tical to the coefficient used for the 0.2-second, short pe-
riod site factor (F,) recommended by the NCHRP 12-49
Project and used by IBC,

. Similar to NCHRP 12-49 and IBC 2006, the NCHRP
20-07 document provided two tables for site modification

factors to be applied to the two spectral ordinates for
other site soil/rock categories. Table 5-1 tabulates site
coefficients (F,) at the short period range (that is, at
0.0-second and 0.2-second periods), and Table 5-2 tabu-
lates site coefficients (F,) at the 1-second period. (AASHTO
subsequently adopted a separate table for F,,, to be ap-
plied to PGA. Values of F,,, are the same as F,. Note also
that AASHTO normalizes PGA to be dimensionless. The
current version of AASHTO shows the same F, and F,
values but without the units of gravitational acceleration
(g).) The two site coefficient factors are applied to the
three spectral ordinates from the new AASHTO 1,000-
year maps and implementation CD for various site cat-
egories in relation to the reference USGS Site Class B
condition.

Table 5-2. Values of F, as a function of site class and mapped 1 second period spectral

acceleration.
Mapped Spectral Response Accaleration at 1 Second Perlods
Site Class 515019 Si=02g Si=03g Se=04g 51205¢g
A 08 LY 0.8 oa 0.8
e 10 10 1.0 10 1.0
c 17 18 15 14 1.3
D @ 20 18 1.5 15
€ (35) a2 28 24 24
F a a I ] 3 a

Table notes:  Use strarght Ene interpolation for mitemediate values of S, where S, is the spectral acceleraton at 1.0 second ob-

taingd from the ground motion maps,

a  Ste-specificgectechnical investgation and dyramic site response analyses shall be perormad (Article 3.4.3).
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Figure 7-16. Simplified height-dependent scaling factor recommended

for design.

Recommendations for seismic coefficients to be used for
carth pressure evaluations based on the simplified straight line
functions shown can be expressed by the following equations:

k, =0k, . (7-1)
where
ks = peak seismic coefficient at the ground surface = £,
PGA; and

o = fill height-dependent reduction factor,
For C, D, and E foundations soils

a=1+0.01H[(0.58)-1] (7-2)

where
H=fill keight in feet; and

f =FS/kn.

For Site Class A and B foundation conditions (that is, hard
and soft rock conditions) the above values of o should be
increased by 20 percent. For wall heights greater than 100 feet,
o coefficients may be assumed to be the 100-foot value, Note
also for practical purposes, walls less than say 20 feet in
height and on very firm ground conditions (B/C founda-
tions}, K,y = ksx which has been the traditional assumption
for design.

7.6 Displacement-Based Design
for Gravity, Semi Gravity,
and MSE Walls

The concept of allowing walls to slide during earthquake
loading and displacement-based design (that is, assuming a
Newmark sliding block analysis to compute displacements

when accelerations exceed the horizontal limiting equilibrium
yield acceleration) was introduced by Richards and Elms
(1979). Based on this concept (as illustrated in Figure 7-17),
Elms and Martin (1979) suggested that a design acceleration
cocfficient of 0.5A in M-O analyses would be adequate for
limit equilibrium pseudo-static design, provided allowance
be made for a horizontal wall displacement of 10A (in inches).
The design acceleration coefficient (A) is the peak ground
acceleration at the base of the sliding wedge behind the wall
in gravitational units (that is, g). This concept was adopted by
AASHTO in 1992, and is reflected in following paragraph taken
from Article 11.6.5 of the 2007 AASHTO LRFD Bridge Design
Specifications.
Where all of the following conditions are met, seismic lateral

loads may be reduced as provided in Article C11.6.5, as a result
oflateral wall movement due o sliding, from values determined

o)
d=0.087 Ag A

Figure 7-17. Concept of Newmark sliding block analysis
(AASHTO, 2007).




based approach is that the amount of movement associated
with the analysis is estimated, and sometimes this can be an
important consideration. Note that both approaches assume
that liquefaction or porewater pressure effects are not a con-
sideration. Section 8.5.3 provides comments on the potential
treatment of liquefaction.

8.3.1 Limit Equilibrium Approach

The limit equilibrium approach involves the following steps:

1. Conduct static slope stability analyses using appropriate
resistance factors to confirm that performance meets static
loading requircments. Typically thesc will be a C/D ratio
of 1.3 to 1.5 for natural slopes and 1.5 for engineered
slopes. A variety of factors should be considered when se-
lecting the C/D ratio including the quality of the site char-
acterization and the implications of failure. Both short-
term, undrained stability, and long-term drained stability
should normally be considered in this evaluation.

2. Establish the site peak ground acceleration coefficient
ku.x and spectral acceleration at one second, S, from the
new AASHTO ground motions maps for a 1,000-year re-
turn period, including appropriate site soil modification
factors.

3. Determine the corresponding PGV from correlation
equations between S, and PGV (provided in Chapter 5).

4. Modify k.. 10 account for slope height effects for full
slope or embankment height stability analyses (note that
@ factors described in Chapter 7 for retaining walls appear
compatible with those for slopes based on comparison
with analysis methods described above),

5. Reduce the resulting k., by a factor of 0.5, as long as 1 to
2 inches of permanent displacement are permissible. If
larger amounts of deformation are acceptable, further re-
ductions in k., are possible, but these would have to be
determined by conducting separate calibration studies
between displacement and the ratio of the yicld accelera-
tion (k) and k..

6. Conduct a conventional slope stability analysis using 0.5
Kmae. If the factor of safety is at least 1.1, the slope mecets
seismic loading requirements.

8.3.2 Displacement-Based Approach

The following displacement-based methodology is recom-
mended for slopes and embankments, where the static strength
parameters can reasonably be assumed for seismic analyses:

1. Conduct static slope stability analyses using appropriate
resistance factors to confirm that performance meets static
loading requirements,

101

2. Establish the site peak ground acceleration coefficient k...
and spectral acceleration at one second, §, from the new
AASHTO ground motion maps for a 1,000-year return
period, including appropriate site soil modification factors.

3. Determine the corresponding PGV from correlation
equations between 5, and PGV (provided in Chapter 5).

4. Modify k... to account for slope height effects for full
slope or embankment height stability analyses (note that
o factors described in Chapter 7 for retaining walls appear
compatible with those for slopes based on comparison
with analysis methods described above).

5. Determine the yield acceleration (k,) using a pseudo-static
stability analysis for the slope (that is, the seismic coeffi-
cient corresponding to a factor of safety equal to 1.0). Note
that these stability analyses should normally be conducted
using the undrained strength of the soil because of the
short-term loading from the earthquake.

6. Establish the earthquake slope displacement potential cor-
responding to the value of k,/k,, using the Newmark dis-
placement chart recommendations given in Chapter 5.

7. Evaluate the acceptability of the displacement based on
performance criteria established by the owner for the spe-
cific project site.

8.4 Example Application

The proposed displacement-based methodology is illus-
trated by considering an existing slope located in the State of
Washington. This slope is next to a heavily traveled roadway.
The roadway is being widened to accommodate projected in-
creases in traffic. Stability analyses were required to deter-
mine the potential effects of seismic loading to the slopes lo-
cated above and below the roadway.

8.4.1 Problem Description

Seismic stability of the natural slopes was evaluated for the
following conditions:

* Slope angles ranging from 2H:1V up to 1H:1V,

* Soils comprised of glacial till and fill. Till is a dense silty
sand with gravel. Standard penetration test (SPT) blow-
counts range from 30 blows per foot to refusal. Soil
strength values were interpreted from SPT blowcounts.
(See Appendix J for sections and assigned properties).

* Groundwater located at the base of the slope.

» The firm-ground values of PGA, 5,, and S, for site are esti-
mated to be 0.41g, 0.92g, and 0.30g, respectively, for the
1,000-year earthquake based on the USGS deaggregation
website, (Note that at the time the example was developed,
the new AASHTO ground motion hazard maps and im-
plementation CD were not available to the NCHRP 12-70
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I Cylayers |[[]| 110 Undrained | 430 FDepth | 187
] Sand [Jl 120 | Mohrcouomb | o | 30
] =
. siyGravel  |[J| 135 | MohrCoulomb | 0 | 35
1 Bedrock B 150 | Mohecoulomb | 10000 | 35
—
] Lightweight I:l 50 Mohr-Coulomb 0 45
h Normal Weight Fill . 135 Mohr-Coulomb 0 32
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1 = 2.000
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-1 3‘000 ——— - [ e e ] ——- ——— —
. - 4 = W e e
- 3.250 : | i ﬂjﬁ ! . bk e e
: 3.500 sl Nane | cior | “HEMEHIT | st e || ]| o
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. 4.500
- 4.750 - Silty Sand D 120 Mohr-Coulomb 0 30
- 5.000 [
! 5.9250 ClayLayer1 | [] 110 Undrained 900 336
] 5.500
= 5.750 Claylayer2 [[ ]| 110 Undrained 430 0
4 6.000+
Clay Layer 3 D 110 Undrained 430 18.7
4 Sand [J| 120 | mohrcoulomb | o | 30
: sityGravel || 135 | Mohrcoulomb | o | 35
18
1 Bedrock || 1s0 Mohr-Coulomb | 10000 | 35
: Lightweight I:] 50 Mohr-Coulemb 0 45
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= ‘Material Name: | Color | 0 | Water Surface: | His Type |

] | 4 i ' i !

) Tt

| Crushed Stone D 105 Mohr-Coulomb 0 45 Water Surface | Custom
=]
o W
B - Silty Sand D 120 Mohr-Coulomb 0 30 Water Surface | Custom

] Clay Layer 1 D 110 Undrained S00 FDepth -33.6 Water Surface | Custom

. Clay Layer 2 |__] 110 Undrained 430 FDepth 0 Water Surface | Customn

] Clay Layer 3 D 110 Undralned 430 FDepth 18.7 Water Surface | Custom
2]
ol Sand D 120 Mohr-Coulomb 0 30 Water Surface | Custom

| Siity Gravel . 135 Mohr-Coulomb o 35 Water Surface | Custom

. Bedrock . 150 Mohr-Coulomb | 10000 35 Water Surface | Custom

] Lightweight D 50 Mohr-Coulomb 0 45 None
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] 4.500
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. g 0 ggg Clay Layer 3 D 110 Undrained 430 FDepth 18.7
] 5.750
8- AEe sand [J| 120 | MohrCoulomb| o | 30
: siyGavel [ | 135 | Mohr-Couomb [ 0 | 35
] Bedrock B| 10 | mohrcCoulomb | 10000 | 35
: Normal weight Fill | [l | 135 | MohrCoulomb | o | 32
o] GEOFOAM ] 2 Mohr-Coulomb | 0 | 30
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. 'Mgter[g}_uam- ‘Color :*“‘*m:;‘-;""t-i. Strength Type: ||, .Change | WaterSugface, |'Hu Type- luu'. IRy
— Ji suadedd) | | testity | Ll |
] Crushed Stone D 105 Mohr-Coulomb 0 45 Water Surface | Custom | 1
_ Silty Sand I:i 120 Mohr-Coulomb 0 30 Water Surface | Custom | 1
] Clay Layer 1 D 110 Undrained 900 FDepth -33.6 Water Surface | Custom | O
1 Clay Layer 2 I:‘ 110 Undrained 430 FDepth 0 Water Surface | Custom | O
| Clay Layer 3 I:I 110 Undrained 430 FDepth 18.7 Water Surface | Custom | 0
§ 1 Sand l_] 120 Mohr-Coulomb 0 30 Water Surface | Custom | 1
| Silty Gravel ™ 135 Mohr-Coulomb 0 s Water Surface | Custom | 1
1 Bedrock . 150 Mohr-Coulomb 10000 35 Water Surface | Custom | 1
] 3 Lightweight D S0 Mohr-Coulomb 1] 45 None 0
% Normal Weight Fill - 135 Mohr-Coulomb 0 32 None 0
DL R s S S T T S B BE B Bl St o b p B e m s e m e e T T L LA St fe ————— T
-300 -200 -100 0 100 200 300 400
ot
Scarborough Eastern Trail
o l >, (S esoblin West Abutment
S &, = , SNP [**  1:1000 — R. W. Gillesple & Associates Inc.
(N : poe 22 January 2019 I — 11-30-18.simd

=4




8
1P
b_
E
1
i R e aliae T Cohesion | 5 v
1 Material Name, /| Color, _u-"'"f w“""| | Strength Type |c°"°’.'°"' ;‘."3?' _ !m"“‘““-' | change: | ‘Water Surface: || Hu Type | Hu!| Ru
= ; il Mﬁa’ i T | (Pfﬂ ;‘ael)- i Type }-‘ osfif). | 1 ‘
] [T i e I.:_ Cf [T | S ,ll P i | --I'_ ol B
_ Crushed Stone |:| 105 Mohr-Coulomb 4] 45 Water Surface | Custom | 1
: Silty Sand D 120 Mohr-Coulomb 0 30 Water Surface | Custom | 1
18-
Wl Clay Layer 1 [:] 110 Undrained 900 FDepth -33.6 Water Surface | Custom | O
_ Clay Layer 2 I:] 110 Undrained 430 FDepth 0 Water Surface | Custom | O ;
- Clay Layer 3 D 110 Undrained 430 FDepth 18.7 Water Surface | Custom | O
__ Sand |__| 120 Mohr-Coulomb 0 30 Water Surface | Custom | 1
1 Silty Gravel B s Mohr-Coulomb | 0 | 35 . Water Surface | Custom | 1
g Bedrock . 150 Mohr-Coulomb | 10000 35 Water Surface | Custom | 1
! Lightweight E] 50 Mohr-Coulomb 0 a5 None 1]
] Normal Weight Fill . 135 Mohr-Coulomb 0 2 None 0
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MiterialName | color | T VRIEN | chrangiiType )| e | g;g? st e, i o)
= A = L == £ hatty | d ' o [
Crushed Stane !:I 105 1 Mohr-Coulomb 45 Water Surface | Custom
Silty Sand D 120 Mohr-Coulomb 30 Water Surface | Custom
Clay Layer 1 D 110 Undrained FDepth -33.6 Water Surface | Custom
Clay Layer 2 D 110 Undrained FDepth 0 Water Surface | Custom
Clay Layer 3 D 110 Undrained FDepth 18.7 Water Surface | Custom
sand D 120 Mohr-Coulomb 30 Water Surface | Custom
Silty Gravel . 135 Mohr-Coulomb 35 Water Surface | Custom
Bedrock - 1s0 Mahr-Coulomb 35 Water Surface | Custom
Lightweight |__] S0 Mohr-Coulomb 45 None 0
Normal Weight Fill . 135 Mohr-Coulomb 32 None 0
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flrahsts Desripon West Abutment
SCY. o & SNP . Compary R. W. Gillesple & Associates Inc.
ER— [ 22 January 2019 ke 11-30-18.simd

Exu)




Safety Factor
0.000
0.250
0.500
0.750
- 1.000
1.250
1.500
1.750
2.000
2.250
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Crushedstone | ]| 105 | mohrCoulomb | o0 | 45
sitysand [{"]| 120 | Mohr-Coulomb | o0 | 30
Claylayert [[]| 110 Undrained 900 -336
Caylayerz |[]]| 110 Undrained | 430 0
Claylayer3 |[ ]| 110 Undrained | 430 18.7
Sand [J| 1220 | Mohrcoutoms | © | 30
sity Gravel | [ 135 Mohr-Coulomb 0 35
Bedrock || 150 Mohr-Coulomb | 10000 | 35
NormalFill | [ | 135 | MohrCoulomb [ 1 | 32
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T Safety Factor 1
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b iene « 007
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| 2.000
2.250
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- 3.500
1 3.750
] 4.000
4.250 [Gesess——
.|
o] I @750 | vt e e ] o Tconson] o [Chon
1 5.000 {Material Name | Color;| {ibs/h3) | ‘Strength Type: (psf) 1I(lilli| Change
' 5500 ' R el | e
] .500
] 5.750 Crushed Stone D 105 Mahr-Coulomb 0 45
1 6.000+ )
] sitysand | []]| 120 Mohr-Coutomb | o | 30 perr—
& Caytayers |[]| 110 Undrained 900 -336
] Claytayer2 || || 110 Undrained 430 0 _
2 Clay Layer 3 D 110 Undrained 430 18.7
] Sand |_| 120 Mohr-Coulomb 1] 30
g_d Silty Gravel . 135 Mohr-Coulomb 1] 35
] Bedrock . 150 Mohr-Coulomb | 10000 35
] Normal Fill . 135 Mohr-Coulomb 1 32
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-1 Safety Factor
i 0.000
1 0.250
1 0.500
] 0.750
=8 1.000
! 1.250
f = 1.500 ot ey =
1.750
4 !
2.000 = |.0¥w}).9 =
1 2.250 > | 9=\ —
o 2.500
1 2.750 .
o] 3.000 i
1 3.250 f 4
- 3.500 i )
= 3.750 |
; 4.000 !
4.250 — - : e —
] 4.500 Ir G T ‘ {Coheston’ 1 ]
] 4.750 ‘Materfal wmol "'““*mf Type. |CohesionlPhi | Cohesion | ope oo | watersirface || HuType; | Hui| Rt
5.000 = | pesttes) ) SEOSRIYPS |y | gy | Type | S| [l gl |
5.250 — ro— L . o iie 12 |} e
5.500 Crushed Stone I:I 105 Mohr-Coulomb 0 45 Water Surface | Custom | 1
5.750
I 6.000+ sitysand | [ ] 120 Mohr-Coulomb 0 30 Water Surface | Custom | 1
O
l?__ Clay Layer 1 E] 110 Undrained 00 FDepth -33.6 Water Surface | Custom | 0
| Clay Layer 2 [:l 110 Undrained 430 FDepth 0 Water Surface | Custom | O
1 Clay Layer 3 D 110 Undrained 430 FDepth 18.7 Water Surface | Custom | O
Sand D 120 Mohr-Coulomb 0 30 Water Surface | Custom | 1
1 Silty Gravel ' 135 Mohv-Coulomb 0 35 Water Surface | Custom | 1
g_ Bedrock . 150 Mohr-Coulomb | 10000 | 35 Water Surface | Custom | 1
1 Concrete - 150 Mohr-Coulomb 6000 45 None 0
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1 Safety Factor
0.000
0. 260 90.00__Ibslﬂ%
0.500 i |
0.750 | f
] 1.000 { -
== 1.250
:: 1.500
1 1.750
1 2.000
i 2.250
h 2.500
3 2.750
Tg}- 3.000
i 3.250
3.500 X = [ | TR b ] T TR = ale 3l g
1 3.750 5 1 Uit Weisht: 5 *.[ ton || Phii |cohesion |CoIESION | B o (e
7 4.000 Material Name. | Color | Unit gl!' l Strength Type | .Col.leslon | Ph! l . ll:_me :ﬂ.&erﬂrfm i Hi Type:| %. (Ru }
i I L M'ﬁ) ] {psh). deg)‘; Type | ’& | | | o i -
. 4,250 g i . (! | - | ilpst/R) | I -k B
4.500 ' T =
h:—4| 4.750 Crushed Stone D 105 Mohr-Coulomb 0 45 Water Surface | Custom | 1
] 5.000
| 5,250 Silty Sand D 120 Mohr-Coulomb 0 30 Woater Surface | Custom | 1
1 5.500
; 5.750 Clay Layer 1 D 110 Undrained 900 FDepth -336 Water Surface | Custom | O
1 6.000+
< Clay Layer 2 I:l 110 Undrained 430 FDepth 0 Water Surface | Custom | O
o
] Clay Layer 3 I:I 110 Undralned 430 FDepth 18.7 Water Surface | Custom | 0
é Sand i__| 120 Mohr-Coulomb 0 30 Water Surface | Custom | 1
] sity Gravel | [l 135 Moahr-Coulomb 0 s Water Surface | Custom | 1
s sedrock || 150 Mohr-Coulomb | 10000 | 35 Water Surface | Custom | 1
] Concrete ' 150 Mohr-Coulomb | 6000 45 None 0 1
] sinwall | ll| 140 | Mohr-Coulomb | soo0 | as None 0
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4 Safety Factor
J 0.000
- 0.250
] 0.500 < 0.07
4 0.750
4 1.000
| 1.250
o 1.500
5 1.750 1.145
1 —— 2.000 :
11 2.250
] 2.500
i 2.750
3.000
] 3.250
] 3.500
T 3.750 - —_——— —
s B BT Ry
[ ot | \ e |2 |
= T oo e T L e
4.500 50.00'ps2 = e .
. 4.750 r Crushed Stone | [_] Mohr-Coulomb | 0 { 45
1 5.000
i 5 250 sitysand | [] Mohr-Coulomb | 0 30 Water Surface | Custom | 1
- 5.500 Claylaver1 | [] Undrained | 900 FDepth | -33.6 | WaterSurface | Custom | 0
: 5,750 ik
o 6.000+ = 2 omyuvez ([] Undrained 30 FDepth | O | WaterSudace | Custom | 0
. 7 awyers {[]| 10 Undrained | 430 FDepth | 187 | WaterSurface | Custom | ©
o sand [l 120 Mohr-Coslomb | 0 30 Water Surface | Custom | 1
1 sty Grave! | {1 135 Mohr-Covlomb |  © 3 Water Surface | Custom | 1
4 : gedrock || 150 | MohrCoulomb | 10000 | 35 Water Surface | Custom | 1
] concete | Q| 150 | MohrCoulomb | s000 | as None 0
1 : ' 1 oawar |@l| 1490 | mohrcovlomb | sooo | a5 None 0
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[?.'-_ Safety Factor
1y 0.000
: 1 0.250
2 0.500
] 0.750
1 1.000
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.8_‘ g ggg Crushed Stone G 105 Mohr-Coulomb Water Surface
] 3.500
] e sitysand | []| 120 | MohrCoulomb | 0 | 30 Water Surface | Custom
] 3 ooy Claytaver1 [[]| 110 Undrained | 500 FDepth | -33.6 | WaterSurface | Custom
] e Claylayer2 |[]| 110 Undrained 430 FDepth | 0 | waterSurface | Custom
|- '
5.000
] 5.250 Clay Layer 3 D 110 Undrained 430 FDepth 18.7 Water Surface | Custom
1 5.500
& 5. 750 Sand (]| 220 Mohr-Coulomb | 0 | 30 Water Surface | Custom
7 6.000+
] Siity Gravel . 135 Mohr-Coulomb 0 35 Water Surface | Custom
o ]
& Bedrock | ]| 150 Mohr-Coulomb | 10000 | 35 Water Surface | Custom
i concrete | [ll| 150 | MohrCoulomb | 6000 | 45 None
Bin Wall . Mohr-Coulomb None
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5 i - Claylayer3 | [ ]| 110 Undrained | 430 FDepth | 18,7 | WaterSurface
A 5.250 =
] 5. 500 Sand (]l 120 Mohr-Coulomb | 0 | 30 Water Surface
. 5.750
n_- 6.000+ Silty Gravel . 135 Mohr-Coulomb 0 35 Water Surface
] NSRS Bedrock | 150 | MohrCoutomb | 20000 | 35 Water Surface
E "--.._H e 2 _.-"' J
. g e Concrete B 10 Mohr-Coulomb | 0 | 45 None
1 — - g : Bin Wail Bl| 140 | MoheCoulomb | o | a5 None
13- Normal Weight Fill . 135 Mohr-Coulomb 0 32 None
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0.000
0.250
0.500
0.750
1.000
1.250
1.500
1.750 == T ﬁ'
—{ 2.000 bios = Cotreston, -
—{ 2.250 . ﬂmm color| , @gﬁ mmnm
2.500 i | (st
2.750 90.00 Ibs/ft2 =5 — o - —
3.000 Silty Sand ]| 120 | MohrCoulomb| o0 | 30 Water Surface
3.250
3.500 Caylavers ]| 110 Undrained 900 FDepth | -336 | WaterSurface
3.750
4.000 Caylaverz |[]| 110 Undrained 430 FDepth | © | WaterSurface
4.250 %
el - Caylayers ||| 110 Undrained 430 FDepth | 18.7 | Water Surface
1. S
5 000 Sand [J| 120 | MobrCoulomb | o0 | 30 Water Surface
gt sityGravel | [ | 135 Mohr-Coulomb | 0 | 35 Water Surface
lbeietod Bedrock M| 10 | mohrcoulomb | 10000 | 35 Water Surface
Concrete . 150 Mohr-Coulomb 0 45 None
8in Wall . 140 Mohr-Coulomb 0 45 None
Normal weightFill | ] | 135 Mohr-Coulomb | 0 | 32 None
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Undrained 430 FDepth 0 Water Surface
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Mohr-Coulomb 0 30 Water Surface
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Mohr-Coulomb 0 a5 Water Surface
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Mohr-Coulomb | 10000 a5 Water Surface

Concrete

150

Mohr-Coulomb 0 45 None

Bin Wall

140

Mohr-Coulomb 0 45 None
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R.W. Gillespie Liquefaction Analysis Results

& Associates
Job Title : Eastern Trail Borehole : BB-SPC-203
Job No. : 0600-102 Coordinates:
R.W. Gillespie & Associates Client : HNTB X=0
Address : Scarborough, Maine Y=0
Calculated By : ETW Reviewed By : Z=0
‘CRA Formula Solecind? Bepth (h) P Blow Counta (N
p True 1 4
‘Boulanger & Idriss {2014) True 3 26 O
Vancouver Task Farce (2007) False - [ 5
Groundwater Level {ft) = 8 Catin o1 al. (2004) Folse [ 13
Eanhquake Megniiude M= 7 Chinese Code False 1" 5 T
Magnitude Scaling Factor (MSF) : 1.19 (Idriss, 1897 -NCEER} Seed et al. (1583) True o 13 7 B
Fines Content Comection : (sccording o user settings) ‘Japanese Highway Bridge Code  False 16 i}
Depth Reduction Factor (Rd) : NCEER, 1897 Tokimatsu & Yoshim| {1883) False €5 0
Relative Density (Dr) Estimalion:  Idriss & Boulanger, 2003 Shibata (1981) False S 66 10
Sita Topography : Gently Sloped : 0.5 % Kokusho et al. (1983) False b2l 24 .
Ground improvement Feature : None 76 28 S
Peak Ground Acceleration PGA (g) = 014 81 a3 "N
. T 86 26
o1 20
o6 24
100 a7
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Liquefaction Analysis Results

Job Title : Eastern Trail

Borehole : BB-SPC-201

Job No. : 0600-102 Coordinates:
R.W. Gillespie & Associates Client : HNTB X=0
Address : Scarborough, Maine Y=0
Calculated By : EJW Reviewed By : Z=0
ﬁ Assumption 'CAR Formula Ealacind? " Counts
est Type : True 1
-Apply All Commections to SPT? True ‘Boulanger & Idriss (2014) False 8 2
Vencouver Task Force (2007) False 1 3
Groundwater Level {ft) = 7 Celin ot al. {2004} False 16 0
Earthquake Magnitude M = 7 Chinese Code Fpise 56 8
‘Magnitude Scaling Factor (MSF) : 1,19 {kdriss, 1997 -NCEER) ‘Seed et al, (1983) True 3 1] 12
Fines Conlant Comection : {scconding to user settings) Japanesa Highway Bridge Code  Faise o 66 12
Depth Raduction Factor (Rd) : NCEER, 1897 ‘Tokimatsu & Yoshimi (1983) False kA 5
Relative Density (Dr) Estimation ; Idriss & Boutanger, 2003 Shibata (1881) Felse — E 76 91
Site Topography : Gently Sloped : 05 % Kokusho e at. (1883} Folse " 8 80 -
Ground improvement Feature : None 86 43 -
Peak Ground Acceleration PGA (g} = 0.14 91 40
96 100 o
100 95

BED {mm) §E
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SETTLEMENT ANALYSIS OF EMBANKMENTS
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Consolidation Test Data Summary
Project: Eastern Trail, Scarborough

:*Bb"f_i_‘ng.' —

BB-SPC-102
BB-SPC-102
B8-5PC-201
BB-5PC-202
BB-SPC-203
BB-SPC-203
B8B-SPC-203A
BB-SPC-203A
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BB-5PC-203A
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EB-SNR-102

u-1
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U-1B
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u-1
U-2

30-32
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30-32
2021
25-27
40-42
20-22
30-32
40-42
60-62
25-27
35-36

‘Sample Depth ;Quality NM e

3
3
2

W o= N = NN

Client: HNTB Date; 26 Nov 2018

RWG&A Project: 0600-102

Overburden PastPressure Cc

502  1.446 33
432 1164 38
381  1.059 24

30[ 10.6|
263 1273 . 34
397 1169 29
456 1321 1.25 3.6

39 0.99 1.75 33
423 1.2 2.2 4.1
374 - 0981 3.2 3.6

37 1.049 3.9
344 0945 3.7
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0.44
0.45

0.7
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0.65
0.36

0.4
0.12

Cr

0.15
0.12

0.012
0.07
0.06
0.03
0.06
0.05
0.08
0.04
AVG
STD
UPPER L

CR
0.36
0.38

1031

0.05

0.26

0.21

03

0.091
0.29

0.17

0.2

0.2

0.268
0.071926
0.339926
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0.022
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0.007
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DRIVEN PILE EVALUATIONS



Project: Scarborough Eastern Trail

Project No.: 0600-102
Calculations by: EJW
Date: 8-Feb-2019

Abutment 1 (West Abutment) - Pedestrian Bridge Over PanAm Railroad Right of Way (Boring BB-SPC-203)

Checked by MRG

1. Structural Axial Resistance of Individual H Piles (Article 10.7.3.13)

A. Strength Limit State

Steel Yield Stress (psi) 50,000
Elastic Modulus, E (psi) 29,000,000
Corrosion Loss (in) 0
Manufactured With Corrosion
Depth of Area of Steel, Area of Steel,
Weight Per| Section Flange Web Thickness Ag "Box" Perimeter| ~ Depth of Flange Web Thickness Ag "Box" Area (si)
Pile Size Foot (in) Width (in) Thickness (in) (in) (si) Area (si/inch) Section Width (in) Thickness (in) (in) (si)
HP-8X 36 8.02] 8.155 0.445 0.445 10.63 32.4 8.02 8.16 0.445 0.445 10.63 65.4
HP-10X 42 9.7 10.075 0.420 0.415 12.31 39.6 9.70 10.08 0.420 0.415 12.31 97.7
57 9.99 10.225 0.565 0.565 16.88 40.4 9.99 10.23 0.565 0.565 16.88 102.1
HP-12X 53 11.78 12.045 0.435 0.435 15.41 47.7 11.780 12.045 0.435 0.435 15.41 141.9
63 11.94 12.125 0.515 0.515 18.37 48.1 11.940 12.125 0.515 0.515 18.37 144.8
74 12.13 12.215 0.610 0.605 21.87 48.7 12.130 12.215 0.610 0.605 21.87 148.2
84 12.28 12.295 0.685 0.685 24.79 49.2 12.280 12.295 0.685 0.685 24.79 151.0

Nominal Compressive Resistance: Based on AASHTO LRFD 2014 with 2015 and 2016 Revisions Article 6.9.4.1.
where Po = Q Fy Ag; Q =1 for non-slender pile

Nominal Compressive Resistance,

m?E Ag

Therefore Pn = Fy Ag

()

Pn = (0.658(P/P€)) pg)

Weight | Area of Steel,
Per Foot Ag Pn
Pile Size (si) (kips)
HP-8X 36 10.63] 531
HP-10X 42 12.31 616
57| 16.88| 844
HP-12X 53 15.41 771
63 18.37| 919
74 21.87 1,094
84 24.79 1,239

R.W. Gillespie Associates, Inc.

where | = unbraced length in plane of bucking = 0 for embedded pile

and Pe = infinity
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Project: Scarborough Eastern Trail

Project No.: 0600-102

Calculations by: EJW Checked by MRG
Date: 8-Feb-2019

Abutment 1 (West Abutment) - Pedestrian Bridge Over PanAm Railroad Right of Way (Boring BB-SPC-203)

Factored Compressive Resistance: Based on AASHTO LRFD Article 6.5.4.2
Factored Compressive Resistance, Pr = @c Pn, where @ ¢ = resistance factor from Article 6.5.4.2
@c = 0.50 for H-piles where subject to damage due to severe driving conditions where a pile tip is necessary.
@c = 0.60 for H-piles where driven in good conditions where a pile tip is unnecessary.

@c = 0.5
Weight | Area of Steel, Pn
Per Foot Ag (Article 6.9.4.1) Pc
Pile Size (si) (kips) (kips)
HP-8X 36 10.63 531 266
HP-10X 42 12.31 616 308
57 16.88 844 422
HP-12X 53 15.41 771 385
63 18.37 919 459
74 21.87 1,094 547
84 24.79 1,239 620

B. Service/Extreme Limit State
Nominal Compressive Strength is the same as calculated for Strength Limit State
Per Article 10.5.5.1, resistance factors for the service limit states = 1.0
Per Article 10.5.5.3.3. Extreme Limit compressive resistance factor, @, = 1.0 except for uplift where the @ = 0.8
Per Article 6.5.5, Extreme Event Limit Stat compressive resistance factor, &, = 1.0

@c = 1.0
Weight | Area of Steel, Pn
Per Foot Ag (Article 6.9.4.1) Pc
Pile Size (si) (kips) (kips)
HP-8X 36 10.63 531 531
HP-10X 42 12.31 616 616
57 16.88 844 844
HP-12X 53 15.41 771 771
63 18.37 919 919
74 21.87 1,094 1,094
84 24.79 1,239 1,239

R.W. Gillespie Associates, Inc.

20of 21



Project: Scarborough Eastern Trail
Project No.: 0600-102
Calculations by: EJW

Date: 8-Feb-2019

Checked by MRG

Abutment 1 (West Abutment) - Pedestrian Bridge Over PanAm Railroad Right of Way (Boring BB-SPC-203)

2. Geotechnical Axial Resistance of Individual H Piles

Downdrag Forces: Consolidation of silty clay deposits due to embankment filling will induce downdrag forces on piles. Per Article 3.11.8
full downdrag can be assumed to develop of if the settlement in the soil layer is 0.4 inches or greater. Article 10.7.1.6.2 Nominal pile

resistance available should be adequate to resist to structural loads plus downdrag loads.

Thickest soil deposits at substructure locations were encountered at west abutment boring (BB-SPC- 203). Service limit state evaluation of
settlement indicates settlement exceeds 0.4 inches to a depth of 30 to 35 feet below current ground surface. Consider soil deposits above
40-foot depth plus embankment fill in downdrag

See attached calculations of downdragshear stress, DD'
DD' = 33,600 total pounds per square foot/ft of pile box area over upper 40 feet
Downdrag Load Factors (Article 10.7.3.7)

Strength Limit State: ¥p

1.4 Article C3.11.8, Table 3.4.1-1

Extreme Limit State: ¥p 1.4
Service Limit State: vp 1.0
Weight Strength Extreme Service
Per Foot "Box" Perimeter| "Box" Perimeter | Nominal DD Factored DD Factored DD Factored DD
Pile Size Area (si/inch) Area (sf/ft) (kips) (kips) (kips) (kips)
HP-8X 36 32.35 2.70 91 127 127 91
HP-10X 42 39.55 3.30 111 155 155 111
57 40.43 3.37 113 158 158 113
HP-12X 53 47.65 3.97 133 187 187 133
63 48.13 4.01 135 189 189 135
74 48.69 4.06 136 191 191 136
84 49.15 4.10 138 193 193 138

R.W. Gillespie Associates, Inc.
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Project: Scarborough Eastern Trail
Project No.: 0600-102
Calculations by: EJW

Date: 8-Feb-2019

Checked by MRG

Abutment 1 (West Abutment) - Pedestrian Bridge Over PanAm Railroad Right of Way (Boring BB-SPC-203)

Al. Strength Limit State - Axial Loading

Approximately 74 feet of granular soil deposits overlies bedrock. Underlying soils consist of 37 feet of marine silty sand over
37 feet of glacial till deposits (N>50). Settlement evaluations indicate total thickness of silty clay deposits compress. Ignore

contribitution of adhesion in silty clay deposits to geotechnical resistance.
Evalute geotechnical resistance using Nordlund (Article 10.7.3.8.6f) for piles bearing in glacial till deposits/

Soil Properties:

Average
N-Value N60 Cn N1 60
Marine
Sand 26 39 0.70 27
Glacial Till 70 105 0.55 58
Side Resistance Tip Resistance
Internal Angle Torrection
Total Preconstruction | Embankment of Friction Factor, Cf
Thickness | Mid Layer Depth Below | Effective Stress | Vertical Stress Total Unit (Table Ks (Figure 8/@ (Figure  (Figure 10.3.8.6f- a (Figure N'q (Figure
Stratum (ft) Preconstruction Grades (ft) (psf) (psf) Weight (pcf) 10.4.6.2.4.1) | 10.7.3.8.6f-4)  10.7.3.8.6f-6 5) 10.7.3.8.6f-7)  10.7.3.8.6f-8)
Marine Sand 36.5 84.75 4964.85 1575 135 36 1.3 0.8 0.9 0.7 100
Glacial Till 37.5 122 7669.2 1575 135 43 1.7 0.8 0.85 0.8 300
it si i : \ sin(8) ~
Unit side resistance: q, = KsC; @ cos) (Eq. 10.7.3.8.6f-1)
Marine Sand Unit Side Resistance, gs (psf) 3686
Glacial Till Unit Side Resistance, gs (psf) 7547
. . . _ [ 3 From Eq. Limit Unit Tip Resistance (Figure
Tip resistance: q,= aN',o' (Eq.10.7.3.8.6.f-2) 10.7.3.8.6.£-2 10.7.3.8.6-9)
Marine Sand Unit Tip Resistance, gp (psf) 457,790 250,000
Glacial Till Unit Tip Resistance, qp (psf) 2,218,608 650,000
Marine Sand Glacial Till
Total Nominal
Weight Full Penetration] Nominal Tip |Full Penetration] Nominal Tip Resistance for
Pile Size Per Foot "Box" Perimeter| Nominal Side |Resistance, Rp| Nominal Side |Resistance, Rp Pile Driven
Steel Area (si) | "Box" Perimeter | Area (sf/ft) | Resistance, Rs (kips) Resistance, Rs (kips) Through Glacial
Area (si/inch) (kips) (kips) Till (kips)
HP-8X 36 10.63 32.35 2.70 363 18 763 48 1,174
HP-10X 42 12.31 39.55 3.30 443 21 933 56 1,432
57 16.88 40.43 3.37 453 29 953 76 1,483
HP-12X 53 15.41 47.65 3.97 534 27 1,124 70 1,728
63 18.37 48.13 4.01 540 32 1,135 83 1,758
74 21.87 48.69 4.06 546 38 1,148 99 1,793
84 24.79 49.15 4.10 551 43 1,159 112 1,822

R.W. Gillespie Associates, Inc.
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Project: Scarborough Eastern Trail
Project No.: 0600-102
Calculations by: EJW

Date: 8-Feb-2019

Abutment 1 (West Abutment) - Pedestrian Bridge Over PanAm Railroad Right of Way (Boring BB-SPC-203)

Calculate Factored Geotechnical Resistance:

Checked by MRG

Dstat =

Rr = Q@uqiRy + BsraeRs

(Eq.10.7.3.8.6a — 2)
0.45 (Table 10.5.5.2.3-1)

Marine Sand

Glacial Till

Total Factored

. Weight | Full Penetration X Full Penetration X ’
Pile Size Per Foot | Factored Side Fa'ctored Tip Factored Side Factpred Tip Regstanf;e for
X Resistance, Rpr - Resistance, Pile Driven
Resistance, Rsr X Resistance, Rsr N .
(kips) (kips) (kips) Rpr (kips) | Through Glacial
P P Till (kips)
HP-8X 36 163 8 343 22 528
HP-10X 42 200 10 420 25 644
57 204 13 429 34 667
HP-12X 53 240 12 506 31 777
63 243 14 511 37 791
74 246 17 517 44 807
84 248 19 522 50 820

Compare Factored Resistance to Factored Loads
Strenth Ill Limit State Pile Load at Abutment (kips):

. Factored Factored

Pile Size Weight Structural Load| Downdrag, DD Total Fac't ored
Per Foot ) ; Load (kips)
(kips) (kips)

HP-8X 36 161 127 288
HP-10X 42 161 155 316

57 161 158 319
HP-12X 53 161 187 348

63 161 189 350

74 161 191 352

84 161 193 354

Total service state factored load is greater than full penetration resistance available in marine sand. Piles will need to bear in

161 (HNTB email 19 Nov 2018; 2:23 PM)

glacial till deposits. Estimate pile embedment length needed in glacial till deposits.

_ Factored Load — Factored Skin Resistance in Marine Sand—Factored Glacial Till Tip Resistance

Lr Factored Unit Skin Resistance in Glacial Till x Pile Perimeter Box Area
Factored Glacial Till Unit Side Resistance, gs (psf) 3,396
Minimum
Factored Side (l:a'xlculate(lj
. Factored Factored . Minimum Pile
I Weight Total Factored Resistance
Pile Size Structural Load| Downdrag, DD . L Embedment
Per Foot ; ; Load (kips) Required in )
(kips) (kips) - Length in
Glacial Tl ol Til (7t
(kips)
HP-8X 36 161 127 288 103 11
HP-10X 42 161 155 316 91 8
57 161 158 319 81 7
HP-12X 53 161 187 348 76 6
63 161 189 350 70 5
74 161 191 352 62 4
84 161 193 354 55 4

R.W. Gillespie Associates, Inc.
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Project: Scarborough Eastern Trail

Project No.: 0600-102

Calculations by: EJW Checked by MRG
Date: 8-Feb-2019

Abutment 1 (West Abutment) - Pedestrian Bridge Over PanAm Railroad Right of Way (Boring BB-SPC-203)

A2. Strength Limit State - Uplift Resistance (Article 10.7.3.10)
Rg = @,,R, Eq.10.1.3.10-1

Use downdrag force as Rn via Tomlinson for silty clay Pup = 0.25
For silty sand and glacial till via Nordlund Bup = 0.35
From above and using minimum glacial till embedment lengths calculated in Section A1 above.
. Nominal Skin Nominal Skin . . N
Per Foot Load, Rs (kips) in Manlne Sand | in GIaf:laI Till (kips) (kips)
(Kips) (Kips)
HP-8X 36 91 363 229 682 230
HP-10X 42 111 443 203 757 254
57 113 453 180 747 250
HP-12X 53 133 534 169 837 280
63 135 540 154 829 277
74 136 546 137 820 273
84 138 551 123 812 270
B. Service and Extreme Limit State
Axial Resistance Factor, @ 1.0 per Articles 6.5.5, 10.5.5.1, and 10.5.5.5.
Uplift Resistance Factor, @, 0.8
B1. Axial Resistance:
Nominal Skin
Nominal Skin | Resistance. Rs, i o A
. . in Glacial Till Nominal Tip | Nominal Axial | Factored Axial
Pile Size Weight Resstgnce, Rs, (kips) Using Resistance |Resistance, Rn] Resistance
Per Foot i M?:i’;)sa”d Estimated Pile (Kips) (Kips) (Kips)
Embedment
Length
HP-8X 36 363 229 48 640 640
HP-10X 42 443 203 56 702 702
57 453 180 76 710 710
HP-12X 53 534 169 70 773 773
63 540 154 83 777 777
74 546 137 99 782 782
84 551 123 112 786 786

R.W. Gillespie Associates, Inc.
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Project: Scarborough Eastern Trail

Project No.: 0600-102

Calculations by: EJW Checked by MRG
Date: 8-Feb-2019

Abutment 1 (West Abutment) - Pedestrian Bridge Over PanAm Railroad Right of Way (Boring BB-SPC-203)

B2. Uplift Resistance:

o Weight Nominal RZ;Z‘(::('::“F'?& R’:;’;‘t::i:k:s Nominal Uplit | Factored Uplift

Pile Size Downdrag . - ) - Resistance Resistance

Per Foot Load, Rs (kips) in Marine Sand | in Glacial Till (kips) (kips)
: (kips) (kips)

HP-8X 36 91 363 229 682 546
HP-10X 42 111 443 203 757 606
57 113 453 180 747 598
HP-12X 53 133 534 169 837 669
63 135 540 154 829 663
74 136 546 137 820 656
84 138 551 123 812 649

C. Drivability Analysis for Axial Resistance of Individual H-Piles
For steel piles in compression or tension:

@dr =0.9 @da x fy (Eq. 10.7.8-1)
@da = 1.0 Table 10.5.5.2.3-1 which references Article 6.5.4.2

fy= 50,000 psi

@dr= 45,000 psi maximum allowable driving stress

R.W. Gillespie Associates, Inc. 7 of 21



Project: Scarborough Eastern Trail

Project No.: 0600-102
Calculations by: EJW
Date: 8-Feb-2019

Checked by MRG

Pier - Pedestrian Bridge Over PanAm Railroad Right of Way (BB-SPC-202)

1. Structural Axial Resistance of Individual H Piles (Article 10.7.3.13)

A. Strength Limit State

Steel Yield Stress (psi) 50,000
Elastic Modulus, E (psi) 29,000,000
Corrosion Loss (in) 0
Manufactured With Corrosion
Depth of Area of Steel, Area of Steel,
Weight Per| Section Flange Web Thickness Ag "Box" Perimeter| Depth of Flange Web Thickness Ag "Box" Area (si)
Pile Size Foot (in) Width (in) Thickness (in) (in) (si) Area (sifinch) Section Width (in) Thickness (in) (in) (si)
HP-8X 36 8.02 8.155 0.445 0.445 10.63 32.4 8.02 8.16 0.445 0.445 10.63 65.4
HP-10X 42 9.7 10.075 0.420 0.415 12.31 39.6 9.70 10.08 0.420 0.415 12.31 97.7
57 9.99] 10.225 0.565 0.565 16.88 40.4 9.99 10.23 0.565 0.565 16.88 102.1
HP-12X 53 11.78 12.045 0.435 0.435 15.41 47.7 11.780 12.045 0.435 0.435 15.41 141.9
63 11.94] 12.125 0.515 0.515 18.37 48.1 11.940 12.125 0.515 0.515 18.37 144.8
74 12.13] 12.215 0.610 0.605 21.87 48.7 12.130 12.215 0.610 0.605 21.87 148.2
84 12.28] 12.295 0.685 0.685 24.79 49.2 12.280 12.295 0.685 0.685 24.79 151.0

Nominal Compressive Resistance: Based on AASHTO LRFD 2014 with 2015 and 2016 Revisions Article 6.9.4.1.
Pn = (0.658(P2/P€)) pg)

Nominal Compressive Resistance,

Pe =

_ m’EAg

()

Therefore Pn = Fy Ag

Weight | Area of Steel,
Per Foot Ag Pn
Pile Size (si) (kips)
HP-8X 36 10.63 531
HP-10X 42 12.31 616
57| 16.88 844
HP-12X 53] 15.41 771
63| 18.37 919
74 21.87 1,094
84 24.79| 1,239

R.W. Gillespie Associates, Inc.

where Po = Q Fy Ag; Q =1 for non-slender pile

where | = unbraced length in plane of bucking = 0 for embedded pile
and Pe = infinity
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Project: Scarborough Eastern Trail

Project No.: 0600-102
Calculations by: EJW

Date: A

Checked by MRG

Abutment 2 (East Abutment) - Pedestrian Bridge Over PanAm Railroad Right of Way (BB-SPC-201)

1. Structural Axial Resistance of Individual H Piles (Article 10.7.3.13)

A. Strength Limit State

Steel Yield Stress (psi) 50,000
Elastic Modulus, E (psi) 29,000,000
Corrosion Loss (in) 0
Manufactured With Corrosion
Depth of Area of Steel, Area of Steel,
Weight Per | Section Flange Web Thickness Ag "Box" Perimeter Depth of Flange Web Thickness Ag "Box" Area (si)
Pile Size Foot (in) Width (in) Thickness (in) (in) (si) Area (si/inch) Section Width (in) Thickness (in) (in) (si)
HP-8X 36 8.02 8.155 0.445 0.445 10.63 32.4 8.02 8.16 0.445 0.445 10.63 65.4
HP-10X 42 9.7 10.075 0.420 0.415 12.31 39.6 9.70 10.08 0.420 0.415 12.31 97.7
57 9.99 10.225 0.565 0.565 16.88 40.4 9.99 10.23 0.565 0.565 16.88 102.1
HP-12X 53 11.78 12.045 0.435 0.435 15.41 47.7 11.780 12.045 0.435 0.435 15.41 141.9
63 11.94 12.125 0.515 0.515 18.37 48.1 11.940 12.125 0.515 0.515 18.37 144.8
74 12.13 12.215 0.610 0.605 21.87 48.7 12.130 12.215 0.610 0.605 21.87 148.2
84 12.28 12.295 0.685 0.685 24.79 49.2 12.280 12.295 0.685 0.685 24.79 151.0

Nominal Compressive Resistance: Based on AASHTO LRFD 2014 with 2015 and 2016 Revisions Article 6.9.4.1.
where Po = Q Fy Ag; Q =1 for non-slender pile

Nominal Compressive Resistance,

Pn = (0.658(P2/Pe)) pg)

e =

Therefore Pn = Fy Ag

_ m’EAg

()

where | = unbraced length in plane of bucking = 0 for embedded pile
and Pe = infinity

Weight Area of Steel,
Per Foot Ag Pn
Pile Size (si) (kips)
HP-8X 36 10.63 531
HP-10X 42 12.31 616
57 16.88 844
HP-12X 53 15.41 771
63 18.37 919
74 21.87 1,094
84 24.79 1,239

R.W. Gillespie Associates, Inc.
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Project: Scarborough Eastern Trail

Project No.: 0600-102

Calculations by: EJW Checked by MRG
Date: A

Abutment 2 (East Abutment) - Pedestrian Bridge Over PanAm Railroad Right of Way (BB-SPC-201)

Factored Compressive Resistance: Based on AASHTO LRFD Article 6.5.4.2
Factored Compressive Resistance, Pr = @c Pn, where @ ¢ = resistance factor from Article 6.5.4.2
@c = 0.50 for H-piles where subject to damage due to severe driving conditions where a pile tip is necessary.
@c = 0.60 for H-piles where driven in good conditions where a pile tip is unnecessary.

Bc= 0.5
Weight Area of Steel, Pn
Per Foot Ag (Article 6.9.4.1) Pc
Pile Size (si) (kips) (kips)
HP-8X 36 10.63 531 266
HP-10X 42 12.31 616 308
57 16.88 844 422
HP-12X 53 15.41 771 385
63 18.37 919 459
74 21.87 1,094 547
84 24.79 1,239 620

B. Service/Extreme Limit State
Nominal Compressive Strength is the same as calculated for Strength Limit State
Per Article 10.5.5.1, resistance factors for the service limit states = 1.0
Per Article 10.5.5.3.3. Extreme Limit compressive resistance factor, @, = 1.0 except for uplift where the @ = 0.8
Per Article 6.5.5, Extreme Event Limit Stat compressive resistance factor, &, = 1.0

Bc= 1.0
Weight Area of Steel, Pn
Per Foot Ag (Article 6.9.4.1) Pc
Pile Size (si) (kips) (kips)
HP-8X 36 10.63 531 531
HP-10X 42 12.31 616 616
57 16.88 844 844
HP-12X 53 15.41 771 771
63 18.37 919 919
74 21.87 1,094 1,094
84 24.79 1,239 1,239

R.W. Gillespie Associates, Inc. 16 of 21



Project: Scarborough Eastern Trail
Project No.: 0600-102
Calculations by: EJW

Date: A

Checked by MRG

Abutment 2 (East Abutment) - Pedestrian Bridge Over PanAm Railroad Right of Way (BB-SPC-201)

2. Geotechnical Axial Resistance of Individual H Piles

Downdrag Forces: Consolidation of silty clay deposits due to embankment filling will induce downdrag forces on piles. Per Article 3.11.8 full

downdrag can be assumed to develop of if the settlement in the soil layer is 0.4 inches or greater. Article 10.7.1.6.2 Nominal pile resistance
available should be adequate to resist to structural loads plus downdrag loads.

Thickest soil deposits at substructure locations were encountered at west abutment boring (BB-SPC- 203). Service limit state evaluation of

settlement indicates settlement exceeds 0.4 inches to a depth of 30 to 35 feet below current ground surface. Consider soil deposits above 40-

foot depth plus embankment fill in downdrag

See attached calculations of downdragshear stress, DD'
DD'= 33,600 total pounds per square foot/ft of pile box area over upper 40 feet

Downdrag Load Factors (Article 10.7.3.7)

Strength Limit State: ¥p

1.4 Article C3.11.8, Table 3.4.1-1

Extreme Limit State: vp 1.4
Service Limit State: vp 1.0
Weight Strength Extreme Service
Per Foot |ug v perimeter| "Box" Perimeter | Nominal DD Factored DD | Factored DD | Factored DD
Pile Size Area (si/inch) Area (sf/ft) (kips) (kips) (kips) (kips)
HP-8X 36 32.35 2.70 91 127 127 91
HP-10X 42 39.55 3.30 111 155 155 11
57 40.43 3.37 113 158 158 113
HP-12X 53 47.65 3.97 133 187 187 133
63 48.13 4.01 135 189 189 135
74 48.69 4.06 136 191 191 136
84 49.15 4.10 138 193 193 138

R.W. Gillespie Associates, Inc.
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Project: Scarborough Eastern Trail

Project No.: 0600-102
Calculations by: EJW
Date: A

Checked by MRG

Abutment 2 (East Abutment) - Pedestrian Bridge Over PanAm Railroad Right of Way (BB-SPC-201)

A1l. Strength Limit State - Axial Loading
Approximately 69 feet of granular soil deposits overlies bedrock. Underlying soils consist of 17 feet of marine silty sand over 52
feet of glacial till deposits (N>50). Settlement evaluations indicate total thickness of silty clay deposits compress. Ignore

contribitution of adhesion in silty clay deposits to geotechnical resistance.

Evalute geotechnical resistance using Nordlund (Article 10.7.3.8.6f) for piles bearing in glacial till deposits/

Soil Properties:

R.W. Gillespie Associates, Inc.

Average N-
Value N60 Cn N160
Marine
Sand 9 135 0.81 11
Glacial Till 48.5 72.75 0.64 46
Side Resistance Tip Resistance
Torrection
Total Preconstruction | Embankment Internal Angle of| Factor, Cf
Thickness Mid Layer Depth Below Effective Stress | Vertical Stress Total Unit Friction (Table Ks (Figure 8/9 (Figure (Figure a (Figure N'q (Figure
Stratum (ft) Preconstruction Grades (ft) (psf) (psf) Weight (pcf) 10.4.6.24.1) | 10.7.3.8.6f-4)  10.7.3.8.6f-6 10.3.8.6f-5) 10.7.3.8.6f-7)  10.7.3.8.6f-8)
Marine Sand 17 63.5 3569.6 1575 135 32 1 0.8 0.9 0.55 40
Glacial Till 52 98 5946.8 1575 135 39 1.7 0.8 0.9 0.75 140
Unit side resistance: q, = KsC; 0 CS;:E:/)) (Eq. 10.7.3.8.6f-1)
Marine Sand Unit Side Resistance, gs (psf) 2001
Glacial Till Unit Side Resistance, gs (psf) 5962
Y . X _ A g From Eq. Limit Unit Tip Resistance (Figure
Tip resistance: q,= aN' ¢ (Eq. 10.7.3.8.6.f-2) 10.7.3.8.6.12 10.7.3.8.61-9)
Marine Sand Unit Tip Resistance, gp (psf) 113,181 35,000
Glacial Till Unit Tip Resistance, gp (psf) 789,789 325,000
Marine Sand Glacial Till
Total Nominal
o Weight Full Penetration| Nominal Tip | Full Penetration| Nominal Tip | Resistance for
Pile Size Per Foot "Box" Perimeter| Nominal Side | Resistance, Rp| Nominal Side | Resistance, Rp| Pile Driven
Steel Area (si) | "Box" Perimeter Area (sf/ft) Resistance, Rs (kips) Resistance, Rs (kips) Through Glacial
Area (si/inch) (kips) (kips) Till (kips)
HP-8X 36 10.63 32.35 2.70 92 3 836 24 951
HP-10X 42 12.31 39.55 3.30 112 3 1,022 28 1,162
57 16.88 40.43 3.37 115 4 1,044 38 1,197
HP-12X 53 15.41 47.65 3.97 135 4 1,231 35 1,401
63 18.37 48.13 4.01 136 4 1,243 41 1,421
74 21.87 48.69 4.06 138 5 1,258 49 1,445
84 24.79 49.15 4.10 139 6 1,270 56 1,465
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Project: Scarborough Eastern Trail

Project No.: 0600-102

Calculations by: EJW Checked by MRG
Date: A

Abutment 2 (East Abutment) - Pedestrian Bridge Over PanAm Railroad Right of Way (BB-SPC-201)

Calculate Factored Geotechnical Resistance: Rr = @R, + OgoRs (Eq.10.7.3.8.6a — 2)
Btat = 0.45 (Table 10.5.5.2.3-1)
Marine Sand Glacial Till
. " N Total Factored
Pile Size F\’Nelght Ful Penetraluon Factored Tip Ful Penetraltlon Factored Tip | Resistance for
er Foot | Factored Side ) Factored Side R . )
Resistance, Rsr Re5|stalnce, Rpr Resistance, Rsr Re5|stalnce, Rpr| Pile Drlven.
(kips) (kips) (kips) (kips) Throtngh lGIamaI
Till (kips)
HP-8X 36 41 1 376 11 428
HP-10X 42 50 1 460 13 523
57 52 2 470 17 539
HP-12X 53 61 2 554 16 630
63 61 2 560 19 640
74 62 2 566 22 650
84 63 3 571 25 659
Compare Factored Resistance to Factored Loads
Strenth Il Limit State Pile Load at Abutment (kips): 171 (HNTB email 19 Nov 2018; 2:23 PM)
. Factored Factored
Pile Size Weight Structural Load | Downdrag, DD Total Fac.tored
Per Foot N . Load (kips)
(Kips) (Kips)
HP-8X 36 171 127 298
HP-10X 42 171 155 326
57 171 158 329
HP-12X 53 171 187 358
63 171 189 360
74 171 191 362
84 171 193 364

Total service state factored load is greater than full penetration resistance available in marine sand. Piles will need to bear in
glacial till deposits. Estimate pile embedment length needed in glacial till deposits.

_ Factored Load — Factored Skin Resistance in Marine Sand—Factored Glacial Till Tip Resistance

Lr Factored Unit Skin Resistance in Glacial Till x Pile Perimeter Box Area
Factored Glacial Till Unit Side Resistance, gs (psf) 2,683
Minimum Calculated
e Weight Factored Factored Total Factored Facto.red Side | Minimum Pile
Pile Size Per Foot Structural Load | Downdrag, DD Load (kips) Resistance Embedment
(kips) (kips) Required in Length in
Glacial Till (kips)| Glacial Till (ft)
HP-8X 36 171 127 298 246 34
HP-10X 42 171 155 326 263 30
57 171 158 329 261 29
HP-12X 53 171 187 358 281 26
63 171 189 360 280 26
74 171 191 362 278 25
84 171 193 364 276 25

R.W. Gillespie Associates, Inc.
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Project: Scarborough Eastern Trail

Project No.: 0600-102

Calculations by: EJW Checked by MRG
Date: A

Abutment 2 (East Abutment) - Pedestrian Bridge Over PanAm Railroad Right of Way (BB-SPC-201)

A2. Strength Limit State - Uplift Resistance (Article 10.7.3.10)
Rz = @,,R; Eq.10.1.3.10-1
Use downdrag force as Rn via Tomlinson for silty clay PBup = 0.25
For silty sand and glacial till via Nordlund Bup = 0.35

From above and using minimum glacial till embedment lengths calculated in Section A1 above.

. Nominal Nominal Skin | Nominal Skin |\ it pitt | Factored Uplit
. . Weight Resistance, Rs, | Resistance, Rs, . .
Pile Size Downdrag X . N - Resistance Resistance
Per Foot Load, Rs (kips) in Marine Sand | in Glacial Till (Kips) (Kips)
i (kips) (kips) P P
HP-8X 36 91 92 546 728 246
HP-10X 42 111 112 585 807 272
57 113 115 580 807 271
HP-12X 53 133 135 625 894 299
63 135 136 621 893 299
74 136 138 617 891 298
84 138 139 613 890 298
B. Service and Extreme Limit State
Axial Resistance Factor, @ 1.0 per Articles 6.5.5, 10.5.5.1, and 10.5.5.5.
Uplift Resistance Factor, @, 0.8
B1. Axial Resistance:
Nominal Skin
Nominal Skin Resistance, Rs,
. . in Glacial Till Nominal Tip Nominal Axial | Factored Axial
. . Weight Resistance, Rs, . . . X X
Pile Size . - (kips) Using Resistance | Resistance, Rn| Resistance
Per Foot | in Marine Sand ; - . . .
(Kips) Estimated Pile (kips) (kips) (kips)
P Embedment
Length
HP-8X 36 92 546 24 662 662
HP-10X 42 112 585 28 725 725
57 115 580 38 732 732
HP-12X 53 135 625 35 795 795
63 136 621 41 799 799
74 138 617 49 804 804
84 139 613 56 808 808
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Project: Scarborough Eastern Trail
Project No.: 0600-102
Calculations by: EJW

Date: A

Checked by MRG

Abutment 2 (East Abutment) - Pedestrian Bridge Over PanAm Railroad Right of Way (BB-SPC-201)

B2. Uplift Resistance:

Nominal Skin

Nominal Skin

L Weight Nominal Resistance, Rs, |Resistance, Rs, Nomihal Uplift Fa°‘°fed Uplift
Pile Size Downdrag . : N - Resistance Resistance
Per Foot : in Marine Sand | in Glacial Till N N

Load, Rs (kips) (kips) (kips) (kips) (kips)
HP-8X 36 91 92 546 728 583
HP-10X 42 111 112 585 807 646
57 113 115 580 807 646
HP-12X 53 133 135 625 894 715
63 135 136 621 893 714
74 136 138 617 891 713
84 138 139 613 890 712

C. Drivability Analysis for Axial Resistance of Individual H-Piles

For steel piles in compression or tension:

@dr = 0.9 @da x fy (Eq. 10.7.8-1)
1.0 Table 10.5.5.2.3-1 which references Article 6.5.4.2
50,000 psi

¢da =

fy:

@dr =

R.W. Gillespie Associates, Inc.

45,000 psi

maximum allowable driving stress
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Project: Scarborough Eastern Trail

Project No.: 0600-102

Calculations by: EJW Checked by MRG
Date: 8-Feb-2019

Pier - Pedestrian Bridge Over PanAm Railroad Right of Way (BB-SPC-202)

Factored Compressive Resistance: Based on AASHTO LRFD Atrticle 6.5.4.2
Factored Compressive Resistance, Pr = @c Pn, where @ ¢ = resistance factor from Article 6.5.4.2
@c = 0.50 for H-piles where subject to damage due to severe driving conditions where a pile tip is necessary.
@c = 0.60 for H-piles where driven in good conditions where a pile tip is unnecessary.

Bc= 0.5
Weight | Area of Steel, Pn
Per Foot Ag (Article 6.9.4.1) Pc
Pile Size (si) (kips) (kips)
HP-8X 36 10.63 531 266
HP-10X 42 12.31 616 308
57| 16.88 844 422
HP-12X 53] 15.41 771 385
63| 18.37 919 459
74 21.87 1,094 547
84 24.79 1,239 620

B. Service/Extreme Limit State
Nominal Compressive Strength is the same as calculated for Strength Limit State
Per Article 10.5.5.1, resistance factors for the service limit states = 1.0
Per Article 10.5.5.3.3. Extreme Limit compressive resistance factor, @, = 1.0 except for uplift where the ¢ = 0.8
Per Article 6.5.5, Extreme Event Limit Stat compressive resistance factor, &, = 1.0

Bc= 1.0
Weight | Area of Steel, Pn
Per Foot Ag (Article 6.9.4.1) Pc
Pile Size (si) (kips) (kips)
HP-8X 36 10.63 531 531
HP-10X 42 12.31 616 616
57 16.88| 844 844
HP-12X 53 15.41 771 771
63| 18.37 919 919
74 21.87] 1,094 1,094
84 24.79 1,239 1,239

R.W. Gillespie Associates, Inc. 9of 21



Project: Scarborough Eastern Trail
Project No.: 0600-102
Calculations by: EJW

Date: 8-Feb-2019

Checked by MRG

Pier - Pedestrian Bridge Over PanAm Railroad Right of Way (BB-SPC-202)

2. Geotechnical Axial Resistance of Individual H Piles

Downdrag Forces: Consolidation of silty clay deposits due to embankment filling will induce downdrag forces on piles. Per Article 3.11.8
full downdrag can be assumed to develop of if the settlement in the soil layer is 0.4 inches or greater. Article 10.7.1.6.2 Nominal pile

resistance available should be adequate to resist to structural loads plus downdrag loads.

Thickest soil deposits at substructure locations were encountered at west abutment boring (BB-SPC- 203). Service limit state evaluation of

settlement indicates settlement exceeds 0.4 inches to a depth of 30 to 35 feet below current ground surface. Consider soil deposits above 40-

foot depth plus embankment fill in downdrag

See attached calculations of downdragshear stress, DD'

DD'= -

Downdrag Load Factors (Article 10.7.3.7)

Strength Limit State: ¥p

total pounds per square foot/ft of pile box area over upper 40 feet

1.4 Article C3.11.8, Table 3.4.1-1

Extreme Limit State: ¥p 14
Service Limit State: ¥p 1.0
Weight Strength Extreme Service
Per Foot "Box" Perimeter| "Box" Perimeter | Nominal DD Factored DD Factored DD Factored DD
Pile Size Area (si/inch) Area (sf/ft) (kips) (kips) (kips) (kips)
HP-8X 36 32.35 2.70 - 0 0 0
HP-10X 42 39.55 3.30 - 0 0 0
57 40.43 3.37 - 0 0 0
HP-12X 53 47.65 3.97 - 0 0 0
63 48.13 4.01 - 0 0 0
74 48.69 4.06 - 0 0 0
84 49.15 4.10 - 0 0 0

R.W. Gillespie Associates, Inc.
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Project: Scarborough Eastern Trail

Project No.: 0600-102
Calculations by: EJW
Date: 8-Feb-2019

Checked by MRG

Pier - Pedestrian Bridge Over PanAm Railroad Right of Way (BB-SPC-202)

A1l. Strength Limit State - Axial Loading

Approximately 61 feet of granular soil deposits overlies bedrock. Underlying soils consist of about 20 feet of marine silty sand
over about 41 feet of glacial till deposits (N>50). Settlement evaluations indicate total thickness of silty clay deposits

compress. Ignore contribitution of adhesion in silty clay deposits to geotechnical resistance.
Evalute geotechnical resistance using Nordlund (Article 10.7.3.8.6f) for piles bearing in glacial till deposits/

Soil Properties:

R.W. Gillespie Associates, Inc.

Average N-
Value N60 Cn N1 60
Marine
Sand 20 30 0.76 23
Glacial Till 70 105 0.60 62
Side Resistance Tip Resistance
Internal Angle Torrecton
Total Preconstruction | Embankment of Friction Factor, Cf
Thickness | Mid Layer Depth Below | Effective Stress | Vertical Stress Total Unit (Table Ks (Figure &/ (Figure (Figure o (Figure N'q (Figure
Stratum (ft) Preconstruction Grades (ft) (psf) (psf) Weight (pcf) 10.4.6.2.4.1) | 10.7.3.8.6f-4) 10.7.3.8.6f-6 10.3.8.6f-5) 10.7.3.8.6f-7)  10.7.3.8.6f-8)
Marine Sand 20 70 4169 1575 135 35 12 0.8 0.9 0.65 60
Glacial Till 41 105.5 6746.3 1575 135 43 1.7 0.8 0.85 0.8 300
Unit side resistance: q, = KsC; ' :;:E‘i)) (Eq. 10.7.3.8.6f-1)
Marine Sand Unit Side Resistance, gs (psf) 2912
Glacial Till Unit Side Resistance, gs (psf) 6793
Tip resistance: q,= aN, o' (Eq.10.7.3.8.6F2) ] OF;°£“8EQ%_2 Limit Unit IA”%‘*;'Z‘:Q)CG (Figure
Marine Sand Unit Tip Resistance, qp (psf) 224,016 250,000
Glacial Till Unit Tip Resistance, qp (psf) 1,997,112 650,000
Marine Sand Glacial Till
Total Factored
o Weight Full Penetration] Nominal Tip |Full Penetration| Nominal Tip |Nominal for Pile
Pile Size Per Foot "Box" Perimeter| Nominal Side | Resistance, Rp| Nominal Side | Resistance, Rp | Driven Through
Steel Area (si) | "Box" Perimeter Area (sf/ft) Resistance, Rs (kips) Resistance, Rs (kips) Glacial Till
Area (si/inch) (kips) (kips) (kips)
HP-8X 36 10.63 32.35 2.70 157 17 751 48 956
HP-10X 42 12.31 39.55 3.30 192 19 918 56 1,166
57 16.88 40.43 3.37 196 26 938 76 1,211
HP-12X 53 15.41 47.65 3.97 231 24 1,106 70 1,407
63 18.37 48.13 4.01 234 29 1,117 83 1,434
74 21.87 48.69 4.06 236 34 1,130 99 1,465
84 24.79 49.15 4.10 239 39 1,141 112 1,491
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Project: Scarborough Eastern Trail
Project No.: 0600-102
Calculations by: EJW

Date: 8-Feb-2019

Checked by MRG

Pier - Pedestrian Bridge Over PanAm Railroad Right of Way (BB-SPC-202)

Calculate Factored Geotechnical Resistance:
Btat =

Rr = @Ry + DsraiRs

0.45 (Table 10.5.5.2.3-1)

(Eq.10.7.3.8.6a — 2)

Marine Sand

Glacial Till

Total Factored

. Weight |Full Penetration ) Full Penetration y ;
Pile Size Per Foot | Factored Side Fa.ctored Tip Factored Side Falctored Tip Regstan_ce for
X Resistance, Rpr X Resistance, Rpr] Pile Driven
Resistance, Rsr . Resistance, Rsr . X
(kips) (kips) (kips) (kips) Through Glacial
P P Till (ips)
HP-8X 36 71 7 338 22 430
HP-10X 42 86 9 413 25 524
57 88 12 422 34 545
HP-12X 53 104 11 498 31 633
63 105 13 503 37 645
74 106 15 509 44 659
84 107 17 513 50 671

Compare Factored Resistance to Factored Loads
Strenth Il Limit State Pile Load at Pier (kips):

. Factored Factored

Pile Size Weight Structural Load | Downdrag, DD Total Fac_tored
Per Foot . N Load (kips)
(Kips) (Kips)

HP-8X 36 138 0 138
HP-10X 42 138 0 138

57 138 0 138
HP-12X 53 138 0 138

63 138 0 138

74 138 0 138

84 138 0 138

138 (HNTB email 19 Nov 2018; 2:23 PM)

Total service state factored load is greater than full penetration resistance available in marine sand. Piles will need to bear in

glacial till deposits. Estimate pile embedment length needed in glacial till deposits.

Lr

_ Factored Load — Factored Skin Resistance in Marine Sand—Factored Glacial Till Tip Resistance

Factored Unit Skin Resistance in Glacial Till x Pile Perimeter Box Area

Factored Glacial Till Unit Side Resistance, gs (psf) 3,057
Minimum
Factored Side C_)glculateq
. Factored Factored . Minimum Pile
. . Weight Total Factored Resistance
Pile Size Structural Load | Downdrag, DD X . R Embedment
Per Foot N N Load (kips) Required in )
(kips) (kips) - Length in
Glacial Tl | g cial Til (ft)
(kips)
HP-8X 36 138 0 138 46 6
HP-10X 42 138 0 138 27 3
57 138 0 138 15 1
HP-12X 53 138 0 138 3 0
63 138 0 138 0 -
74 138 0 138 0 -
84 138 0 138 0 -

R.W. Gillespie Associates, Inc.
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Project: Scarborough Eastern Trail
Project No.: 0600-102
Calculations by: EJW

Date: 8-Feb-2019

Checked by MRG

Pier - Pedestrian Bridge Over PanAm Railroad Right of Way (BB-SPC-202)

A2. Strength Limit State - Uplift Resistance (Article 10.7.3.10)

Ry = @R, Eq.10.13.10-1

Use downdrag force as Rn via Tomlinson for silty clay
For silty sand and glacial till via Nordlund

Pup =
Bup =

0.25
0.35

From above and using minimum glacial till embedment lengths calculated in Section A1 above.

. Nominal Skin Nominal Skin . . "
" . Weight Nominal Resistance, Rs, |Resistance, Rs, N°m'f‘a' Uplift Fa“"fed Uplift
Pile Size Downdrag X N X - Resistance Resistance
Per Foot Load, Rs (kips) in Marine Sand | in Glacial Till (kips) (kips)

ek (kips) (kips) P P
HP-8X 36 0 157 102 259 91
HP-10X 42 0 192 59 251 88
57 0 196 34 230 81
HP-12X 53 0 231 6 237 83
63 0 234 0 234 82
74 0 236 0 236 83
84 0 239 0 239 84

B. Service and Extreme Limit State
Axial Resistance Factor, @
Uplift Resistance Factor, @,

B1. Axial Resistance:

1.0 per Articles 6.5.5, 10.5.5.1, and 10.5.5.5.

0.8

Nominal Skin

Nominal Skin
Resistance, Rs,

) ) Weight Resistance. Rs in lGIaciallTiII Nomlinal Tip Nominal Axial Factored Axial

Pile Size . . .| (kips) Using Resistance | Resistance, Rn| Resistance

Per Foot |in Ma([('i’:fs)sa”d Estimated Pile (kips) (kips) (kips)
Embedment
Length

HP-8X 36 157 102 48 307 307
HP-10X 42 192 59 56 307 307
57 196 34 76 307 307
HP-12X 53 231 6 70 307 307
63 234 0 83 317 317
74 236 0 99 335 335
84 239 0 112 350 350

R.W. Gillespie Associates, Inc.
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Project: Scarborough Eastern Trail

Project No.: 0600-102

Calculations by: EJW Checked by MRG
Date: 8-Feb-2019

Pier - Pedestrian Bridge Over PanAm Railroad Right of Way (BB-SPC-202)

B2. Uplift Resistance:

. Weight Nominal R':(s)ir:tI::(I:eS,k;s, R':(s)ir:t::(l:k;s, Nominal Uplift | Factored Uplift
Pile Size Downdrag . . N - Resistance Resistance
Per Foot Load, Rs (kips) in Marine Sand | in Glacial Till (kips) (kips)
. (Kips) (Kips)
HP-8X 36 0 157 102 259 207
HP-10X 42 0 192 59 251 201
57 0 196 34 230 184
HP-12X 53 0 231 6 237 190
63 0 234 0 234 187
74 0 236 0 236 189
84 0 239 0 239 191

C. Drivability Analysis for Axial Resistance of Individual H-Piles
For steel piles in compression or tension:

@dr = 0.9 @da x fy (Eq. 10.7.8-1)
@da = 1.0 Table 10.5.5.2.3-1 which references Article 6.5.4.2

fy= 50,000 psi

@dr = 45,000 psi maximum allowable driving stress

R.W. Gillespie Associates, Inc. 14 of 21
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_AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS, SEVENTH EprTion, 2014
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Figure 10.7.3.8.6b-1—Design Curves for Adhesion Factors for Piles Driven into Clay Soils after Tomlinson (1980)

C10.7.3.8.6¢

The p-method has been found to work best for piles
in normally consolidated and lightly overconsolidated
clays. The method tends to overestimate side resistance of
piles in heavily overconsolidated soils. Esrig and Kirby
(1979) suggested that for heavily overconsolidated clays,
the vajue of B should not exceed two.

10.7.3.8.6c—p-Method

The p-method, based on cffective stress, may be
used for predicting side resistance of prismatic piles.
The nominal unit skin friction for this method, in ksf,
shall be related to the effective stresses in the ground
as:

g, =Bo}, (10.7.3.8.6¢-1)
where:
o'y = vertical effective stress (ksf)

B = afactor taken from Figure 10.7.3.8.6¢c-1

© 2014 by the American Association of Statc Highway and Transportation Officials.
All rights reserved. Duplication is a violation of applicable law.
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R.W. Gillespie & Associates, Inc. 21-Jan-2019
Eastern Trail - Scarborough 0600-102 GRLWEAP (TM) Version 2005
Maximum Maximum
Ultimate Compression Tension Blow
Capacity Stress Stress Count Stroke Energy
kips ksi ksi bi/ft ft kips-ft
4000 3583 0.00 1170 Ibbei 6.77 28.47
405.0 35.90 0.00 127.3 6.79 2849
410.0 35.98 0.00 138.1 6.81 28.55
415.0 36.02 0.00 149.0 6.84 28.67
420.0 36.14 0.00 165.9 6.85 28.63
425.0 36.22 0.00 1844 \Sbp| 6.86 28.61
430.0 36.29 0.00 201.7 ’ 6.89 28.65
435.0 36.33 0.00 2216 6.90 28.65
440.0 36.36 0.00 241.9 6.92 28.71
445.0 36.49 0.00 2713 6.93 28.68
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R.W. Gillespie & Associates, Inc,
Eastern Trail - Scarborough 0600-102
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21-Jan-2019
GRLWEAP (TM) Version 2005

DELMAG D30

Efficiency
Helmst

Skin Quake
Toe Quake
Skin Camping
Toe Damping

Pile Length

Pile Penetration
Pile Top Area

Pile Mcdel

Res. Shaft =86 %

{Proportional)

0.800
1.24 kips

0.100 in
0.167 in
0.088 sec/ft
0.180 secHt

105.00 #t
105.00 ft
12.40 in2

Skin Friction
Distribution
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R.W. Gillespie & Associates, Inc. 21-Jan-2019
Eastern Trail - Scarborough 0600-102 GRLWEAP (TM) Version 2005
Maximum Maximum

Ultimate Compression Tension Blow
Capacity Stress Stress Count Stroke Energy
kips ksi ksi bl/ft ft kips-ft
430.0 34.49 0.00 99.4 6.87 27.18
435.0 34.55 0.00 105.6 6.88 27.18
440.0 34.64 0.00 112.3 6.90 27.16
445.0 34.73 0.00 118.9 6.92 27.20
450.0 34.70 0.00 125.9 lQ&i 6.93 27.22
455.0 34.84 0.00 1356 695 2718
480.0 34.91 0.00 143.7 6.97 27.24
465.0 34.89 0.00 166.3 6.97 27.16
470.0 34.95 0.00 165.1 6.99 27.26

475.0 35,06 0.00 177.8 I‘S’af; 7.00 27.23
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R.W. Gillespie & Associates, Inc.
Eastern Trail - Scarborough 0600-102
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21-Jan-2019
GRLWEAP (TM) Version 2005
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Skin Friction
Distribution

N




R.W. Gillespie & Associates, Inc. - 21Jan-2019

Eastemn Trail - Scarborough 0600-102 GRLWEAP (TM) Version 2005
Maximum Maximum

Ultimate Compression Tension Blow
Capacity Stress Stress Count Stroke Energy
kips ksi ksi bl/ft ft kips-ft
530.0 32.95 0.00 121.7 7.15 25.32
540.0 33.10 0.00 129.3 7.18 25.42
550.0 33.11 000 1395 0 7.20 25.38
560.0 33.16 0.00 148.9 7.22 25.40
570.0 33.23 0.00 158.8 7.23 25.39
580.0 33.37 0.00 169.1 7.26 25.44
590.0 33.31 0.00 1816 Pbe) 728 25.35
600.0 33.45 0.00 194.6 7.28 25.32
610.0 33.52 0.00 208.0 7.29 25.40

620.0 33.56 0.00 223.8 7.31 25.39
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R.W. Gillespie & Associates, Inc.
Eastern Trail - Scarborough 0600-102

21-Jan-2019
GRLWEAP {TM) Version 2005
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