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Second Otter Bridge
Milford, Maine
WIN 23466.00

1.0 INTRODUCTION

The purpose of this Geotechnical Design Report is to present subsurface information and
provide geotechnical analyses for settlement mitigation of the east approach of Second Otter
Bridge which carries County Road over Otter Stream in Milford, Maine. Five subsurface
investigations have been completed at the site. This report presents the subsurface
information obtained at the site during the subsurface investigations and settlement
mitigation options for the east bridge approach.

The Second Otter Bridge was constructed in 2013 and consists of a 150-foot single span steel
superstructure on integral abutments supported on five HP 14x117 piles. The west approach
embankment is supported by a pile-supported load distribution platform, constructed in 2014
after the failure of the side slope on the northwest corner of the bridge.

The MaineDOT Bridge Program is proposing reconstruction of the east approach with the
removal of the existing approach fill and replacement with lightweight material. The
lightweight materials under consideration include: Expanded Polystyrene (EPS) Geofoam,
Lightweight Foam Concrete Fill (LFCF) and Expanded Shale Aggregate (ESA).

2.0 GEOLOGIC SETTING

Second Otter Bridge in Milford carries County Road over Otter Stream 1.5 miles east of
State Route 2 as shown on Sheet 1 - Location Map found at the end of this report.

According to the Surficial Geologic map entitled Orono Quadrangle, Maine Open File No.
81-6 (1981) published by the Maine Geological Survey the surficial soils in the vicinity of
the site consist of glacial-marine deposits (Presumpscot Formation) comprised of mostly silt
and clay with low permeability and poor drainage. These soils are typically deposited in flat
to gently sloping topography except where dissected by streams.

According to the Bedrock Geologic Map of Maine (1985) published by the Maine Geologic
Survey, the bedrock near the site consists of calcareous sandstone, interbedded sandstone and
impure limestone of the Vassalboro Formation.

3.0 SUBSURFACE INVESTIGATION

Subsurface conditions at the project site were explored by drilling twelve test borings. Four
borings were advanced to bedrock and were terminated with bedrock cores. The remaining
eight borings were terminated either in the glaciomarine or glacial till deposit without
encountering bedrock. The borings were drilled to depths ranging from approximately 12.5 to
69 feet below ground surface (bgs).
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The 100-series borings were drilled in July 2010 to support the design of the new Second
Otter Bridge, which was constructed in one construction season between 2013 and 2014.
The 200-series and 400-series borings were drilled in 2014 to characterize subsurface
conditions after a slope failure occurred in May 2014. The 300-series boring was drilled in
2014 to support the design of a pile-supported load distribution platform which constructed
to support the west approach embankment after the slope failure. The 500-series boring was
conducted in 2015 to investigate the cause of settlement observed at the west bridge approach
and assist in the design of settlement mitigation options.

The boring locations are shown on Sheet 2 — Boring Location Plan, and an interpreted
subsurface profile across the centerline of the site is shown on Sheet 3 — Interpretive
Subsurface Profile.

Details and sampling methods used, field data obtained, and soil and groundwater conditions
encountered are presented in the boring logs provided in Appendix A — Boring Logs and
Sheets 4, 5 and 6- Boring Logs.

The borings were drilled using solid stem auger, cased wash boring and rock coring
techniques. Soil samples were typically obtained at 5-foot intervals using Standard
Penetration Test (SPT) methods. During SPT sampling, the sampler is driven 24 inches and
the hammer blows for each 6-inch interval of penetration are recorded. The sum of the blows
for the second and third intervals is the N-value, or standard penetration resistance. The
MaineDOT and Maine Test Boring drill rigs used during the field investigations were
equipped with either rope-and-cathead safety hammers or automatic hammers to drive the
split spoon. No correction of N-values is required for the N-values obtained with the standard
rope-and-cathead system where common practice assumes rope-and-cathead systems have a
theoretical 60 percent hammer efficiency. Automatic hammers were calibrated per ASTM
D4633-10 “Standard Test Method for Energy Measurement for Dynamic Penetrometers.” N-
values obtained with automatic hammers are corrected by applying the corresponding
average energy transfer factors to the raw field N-values. The hammer efficiency factors and
both the raw field N-values and the corrected N-values (Neo) are shown on the boring logs.

Five undisturbed tube samples of glaciomarine clay were obtained in borings BB-MOS-301,
BB-MOS-402 and BB-MOS-501.

In-situ vane shear tests were made at regular intervals in the soft soil deposits to measure the
shear strength of the soft soils. In-situ vane shear tests were conducted with 55 millimeter
(mm) by 110 mm Geonor rectangular vanes. The results of vane shear testing are
summarized in Table 1 — Insitu Vane Shear Test Results, and are provided on the boring logs
in Appendix A.

One inclinometer was installed in 2014 in completed borehole BB-MOS-301 to monitor
ground movements below the west approach to the bridge.
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Four borings were advanced approximately 10 feet into bedrock. The bedrock was cored in
the borings using an NQ-2” core barrel and the Rock Quality Designation (RQD) of the core
was calculated.

A MaineDOT geotechnical team member selected the boring locations and drilling methods,
designated type and depth of sampling techniques and identified field and laboratory testing
requirements. The subsurface conditions were logged in the field by a MaineDOT
geotechnical engineer, a consultant engineer or a MaineDOT Northeast Transportation
Technician Certifications Program (NETTCP) Certified Subsurface Inspector. The borings
were located in the field by used of a tape after completion of the exploration programs.

4.0 LABORATORY TESTING

A laboratory testing program was conducted on selected soil samples recovered from test
borings to assist in soil classification, evaluation of engineering properties of the soils, and
geologic assessment of the project site.

Soil tests were performed at the MaineDOT Central Laboratory in Bangor, Maine and at
GeoTesting Express, Inc. in Acton, Massachusetts.

The following soil laboratory tests (type and number of tests) were conducted:

Standard grain size analyses - 24

Grain size analyses with hydrometer - 15
Natural water content tests - 37
Atterberg limits - 15

Incremental consolidation tests - 1
Consolidated undrained triaxial tests - 2
Loss on Ignition - 2

The results of soil laboratory tests are included as Appendix B — Laboratory Test Results.
Laboratory test information is also shown on the boring logs provided in Appendix A —
Boring Logs and on Sheets 4, 5 and 6 - Boring Logs.

5.0 SuUBSURFACE CONDITIONS

Subsurface conditions encountered in the test borings consisted of fill soils, reworked stream
alluvium, peat and glaciomarine deposits, underlain by glacial till and bedrock. The
exploration locations are shown on Sheet 2 — Boring location Plan and a generalized
subsurface profile along the bridge centerline is shown on Sheet 3 — Interpretive Subsurface
Profile. The boring logs are provided in Appendix A — Boring Logs. The following
paragraphs discuss the subsurface conditions encountered:
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5.1 Fill

Fill soils, primarily consisting of sand with varying amount of silt, clay, gravel, cobbles and
wood pieces were encountered in test borings drilled within the approaches to the prior
bridge and the approaches to the existing Second Otter Bridge. The thickness of the fill layer
encountered at the borings in the approaches ranged from approximately 11 to 17 feet.

The fill material in boring BB-MOS-301 included remnants of the old fill extension for the
historical bridge pre-existing the 1950 bridge construction and included wood, cobbles and
rubble from 15 to 17.3 feet below ground surface (bgs). The fill layer in boring BB-MOS-
501 also included remnants of the old fill extension and included cobbles and rubble from 14
to 20 feet bgs. SPT Neo-values in the fill ranged from 7 to 42 blows per foot (bpf) indicating
that the fill is loose to dense in consistency.

5.2 Organic Peat

Organic peat was encountered in borings BB-M0S-201 and BB-MOS-501 underlying the
new approach fills. The thickness of the peat layer encountered was approximately 1 to 2
feet. One SPT Neo-value in the peat was 8 blows per foot (bpf) classifying the material as
soft.

5.3  Alluvial Deposits

A thin, discontinuous layer of reworked stream alluvium was encountered beneath the fill in
borings BB-MOS-101 and BB-MOS-401. The stream alluvium consisted of gravel or silt
with varying amounts of sand, wood and peat. The thickness of the alluvium layer ranged
from approximately 4.5 to 6.6 feet. SPT Neo-values in the alluvium range from 3 to 5 bpf
indicating that the deposit is soft or loose in consistency.

54 Glaciomarine Deposit

A layer of glaciomarine silty clay and/or clayey silt were encountered in all of the borings
with the exception of BB-MOS-103. The deposit encountered consists primarily of silty clay
and clayey silt. The encountered thickness of the glaciomarine deposit ranged from
approximately 10 to 19 feet in those borings where the lower boundary of the deposit was
penetrated.

SPT Neo-values in the glaciomarine deposit generally ranged from weight-of-rod (WOR) to
21 bpf indicating the deposit is very soft to stiff in consistency.

In-situ vane shear tests were conducted with Geonor rectangular vanes in the glaciomarine
deposits. A 55 x 110 mm or 16 x 32 mm vane was used. Occasionally vane shear tests could
not be completed because the vane was unable to be pushed by hand to the test depth or the
vane would not turn due to the presence of sand or gravel; this is noted on the boring logs.
Thirty-three (33) successful vane shear tests conducted within the silty clay layers showed
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measured undisturbed undrained shear strengths ranging from approximately 45 psf to 4087
psf, indicating that the glaciomarine deposit is very soft to soft in consistency. The remolded
shear strengths at the test intervals ranged from approximately 22 to 393 psf. Based on the
ratio of peak to remolded shear strength at all thirty-three (33) test intervals, the silty clay has
a sensitivity ranging from 1.0 to 8.9 and is classified as insensitive to very sensitive.* The
results of vane shear testing are summarized in Table 1 — In-situ VVane Shear Test Results and
are provided on the boring logs in Appendix A - Boring Logs.

Atterberg limits tests were conducted on fifteen (15) samples of the glaciomarine deposit.
Table 2 — Summary of Atterberg Limit Test Results summarizes the results of tests
conducted on samples of the glaciomarine deposit. The plasticity indices of the samples
indicate that the soils are classified as slightly plastic to medium plastic.? The natural water
contents of the tested samples ranged from approximately 23 to 51 percent and liquid limits
ranged from 27 to 37. The liquidity indices range from 0.2 to 3.1. Interpretation of these
results indicates that the soils with liquidity indices of 1 or less are heavily overconsolidated
while those with liquidity indices in excess of 1 are on the verge of being a viscous liquid as
the natural water content exceeds the liquid limit. Soils with liquidity indices in excess of 1
have a high liquefaction or “quick” potential. It can be inferred that overburden pressure and
interparticle cementation are providing stability for these soils. Under these conditions the
slightest disturbance causing remolding has the potential to convert this type of deposit into a
viscous liquid.

A one-dimensional consolidation test was conducted on an undisturbed tube taken from
within the glaciomarine deposits. The results of the test are included in Appendix B —
Laboratory Test Results. The results of the test were used to determine compression and
recompression indexes for the silty clay and/or clayey silt deposit.

5.5 Glacial Till

A layer of glacial till was encountered in all of the test borings below the glaciomarine
deposit, with the exception of boring BB-MOS-204 and BB-MOS-402, which were
terminated in the glaciomarine soils. The glacial till encountered consisted of mixture of
sand, silt and gravel and/or silt with lesser portions of sand and gravel.

The full thickness of the glacial till was penetrated in four of the twelve test borings and
ranged from approximately 13.5 to 48 feet.

The glacial till was typically loose to very dense with Neo-values ranging from 7 to in excess
of 50 bpf. Glacial till consisting of primarily of silt was typically stiff to hard with Neo
values ranging from 8 to greater than 50 bpf.

! Foundation Engineering Handbook, 2" Edition, 1991, Fang
2 Principles of Geotechnical Engineering, 7 Edition, Das.
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5.6 Bedrock

Bedrock was encountered and cored in borings BB-MOS-101, BB-M0OS-102, BB-MOS-103
and BB-MOS-301. In those borings where bedrock was encountered, the depth to bedrock
ranged from approximately 28 to 59 feet bgs (Elev. 51.3 to 58.4). The bedrock is identified as
grey, fine grained, SANDSTONE, hard, fresh to slightly weathered, with joints close to
moderately close, and tight fractures from horizontal to nearly vertical and minor silt
infilling. The rock quality designation (RQD) of the bedrock was determined to range from
16 to 95 percent indicating a rock mass quality of very poor to excellent.

Table 3 summarizes approximate depths to bedrock, corresponding approximate top of
bedrock elevations and RQD’s.

5.7 Groundwater

Groundwater measurements in three borings showed groundwater levels at 2.6 to 13.0 feet
below the ground surface. Goundwater levels were not observed in four borings drilled on
land. Five borings were drilled from barge-mounted rigs or from a drill rig on the bridge
deck where water levels were consistent with the river levels. In general, groundwater levels
will fluctuate with precipitation, seasonal changes, runoff, and adjacent construction
activities.

6.0 SETTLEMENT MITIGATION ALTERNATIVES

Settlement mitigation options under consideration consist of removal and replacement of the
existing approach fill with lightweight material. The lightweight materials under
consideration include: EPS Geofoam, Lightweight Foam Concrete Fill (LFCF) and Expanded
Shale Aggregate (ESA).

7.0 GEOTECHNICAL EVALUATIONS AND RECOMMENDATIONS

S.W. Cole conducted geotechnical evaluations for the existing east approach and for the three
lightweight fill options. Each lightweight fill option was modeled with layers of geotextile
reinforcement to improve global stability.

Global stability evaluations for the existing east embankment and mitigated embankment
were performed using SLOPE/W computer software. The objective of the three lightweight
fill models with geotextile reinforcement (with an ultimate tensile strength of 4,800 Ibs./ft.)
was to provide a minimum factor of safety of 1.5 in accordance with AASHTO LRFD
11.6.2.3 and the guidance in C11.6.2.3.

Initial and detailed settlement models were developed for the existing conditions and
proposed Geofoam, LFCF and ESA mitigation options to estimate the immediate,
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consolidation and total settlement resulting from the placement of the roadway embankment.
Settlement evaluations were completed using Settle3D software. Details and results of the
initial detailed settlement evaluations are included in Appendix C - Geotechnical
Evaluations.

Staged settlement evaluations were also completed to model the embankment using
construction stages to simulate settlement after placement of the existing fill embankment
(Stage 1) settlement of the existing embankment after 5 years (2018) and settlement of the
lightweight fill options after an additional 10 years (2028). The results indicate that long-
term settlement from the three lightweight fill options will be negligible.

Based on the initial, detailed and staged settlement evalatuions and global stability
evaluations, three settlement mitigations designs are recommended:

e Replace 8 feet of fill with Geofoam (2.0 pcf) and 2 layers of geosynthetic
reinforcement;

e Replace 10 feet of fill with LFCF (36 pcf) and 2 layers of geosynthetic reinforcement;

e Replace 10 feet of fill with ESA (60 pcf) and 3 layers of geosynthetic reinforcement.

Details and results of the staged settlement evaluations are included in Appendix C —
Geotechnical Evaluations.

8.0 CLOSURE

This report has been prepared for the use of the MaineDOT Bridge Program for specific
application to the proposed reconstruction of the east approach embankment of Second Otter
Bridge in Milford, Maine in accordance with generally accepted geotechnical and foundation
engineering practices. No other intended use or warranty is expressed or implied.

In the event that any changes in the nature, design, or location of the proposed project are
planned, this report should be reviewed by a geotechnical engineer to assess the
appropriateness of the conclusions and recommendations and to modify the
recommendations as appropriate to reflect the changes in design. These analyses and
recommendations are based in part upon limited subsurface investigations at discrete
exploratory locations completed at the site. If variations from the conditions encountered
during the investigation appear evident during construction, it may also become necessary to
re-evaluate the recommendations made in this report.

It is recommended that the geotechnical engineer be provided the opportunity for a review of
the final design and specifications in order that the earthwork and foundation
recommendations may be properly interpreted and implemented in the design and
specifications.
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Ground

Test Boring No. Surface Elev. VGRS il DI O e S, (psf) Suremolded) Sensitivity
X mm) surface (ft) (psf)
(ft)
BB-MOS-101 110.4 55x 110 25.6-26.0 402 67 6.0
55x 110 26.6-27.0 402 45 8.9
BB-MOS-102 86.9 55x 110 5.6-6.0 45 45 1.0
55x110 6.6-7.0 134 45 3.0
BB-MOS-201 98.7 55x 110 12.6-13.0 536 89 6.0
BB-MOS-202 90.2 55x 110 2.6-3.0 179 67 2.7
55x 110 3.6-4.0 179 67 2.7
55x110 12.6-13.0 179 67 2.7
55x 110 13.6-14.0 268 89 3.0
BB-MOS-202A 90.5 55x110 5.1-55 223 45 5.0
55x 110 6.1-6.5 223 54 4.1
55x 110 8.6-9.0 179 67 2.7
55x 110 9.6-10.0 156 71 2.2
55x110 12.1-125 246 54 4.6
55x 110 13.1-135 223 34 6.6
BB-MOS-203 87.9 55x 110 6.1-6.5 89 45 2.0
55x 110 7.1-7.5 112 54 2.1
55x 110 9.6-10.0 143 49 2.9
55x 110 10.6-11.0 134 31 4.3
55x110 13.1-135 223 121 1.8
BB-MOS-204 86 55x 110 1.6-2.0 62 22 2.8
55x 110 2.6-3.0 134 31 4.3
55x 110 5.1-55 156 67 2.3
55x110 6.1-6.5 134 27 5.0
55x 110 8.6-9.0 246 54 4.6
55x110 9.6-10.0 179 67 2.7
BB-MOS-301 112.9 55x 110 32.5-32.9 357 179 2.0
BB-MOS-402 48.5 16 x 32 8.2-8.3 4087 - -
16 x 32 10.7-10.8 1965 393 5.0
BB-MOS-501 113.5 55x110 26.5-26.9 674 89 7.6
55x 110 27.5-27.9 357 89 4.0
55x 110 29.6-30.0 223 45 5.0
55x 110 30.6-31.0 268 67 4.0
Table 1

In-situ Vane Shear Test Results
Milford, Second Otter Bridge
WINs 16667.00 and 23466.00



Water

. Sample . L . Plastic Plasticity  Liquidity
Test Boring No. Soil Description Content Liquid Limit .
No. Limit Index Index
(%)
BB-MOS-101 5D Silty CLAY, trace fine sand 28.9 32 22 10 0.7
6D Silty CLAY, trace fine sand 38.8 35 23 12 1.3
BB-MOS-102 2D Silty CLAY, trace f-m sand 51.2 32 23 9 3.1
BB-MOS-103 2D/A  Clayey SILT, trace f-c sand 23.1 33 20 13 0.2
BB-MO0S-201 3D CLAY, some silt, little gravel, tra: 36 33 24 9 1.3
BB-MOS-202A 1D CLAY, some silt, trace f. sand 33.3 34 25 9 09
BB-MOS-203 1D Silty CLAY, trace fine sand 46.1 37 24 13 1.7
BB-MO0S-301 4D Clayey SILT, trace fine sand 26.7 29 23 6 0.6
1U Clayey soils 29.2 30 19 11 0.9
2U Clayey soils 345 31 19 12 13
BB-MOS-401 3D Silty CLAY, trace sand 249 31 22 9 0.3
BB-MO0S-501 8D Clayey SILT, trace fine sand 30.8 27 23 2.0
9D Silty CLAY, trace fine sand 39.4 37 23 14 1.2
10D Clayey SILT, trace fine sand 37.1 29 23 6 2.4
1U Clayey SILT, trace fine sand 35.5 30 20 10 1.6
Table 2

Summary of Atterberg Limits Test Results
Milford, Second Otter Bridge
WINs 16667.00 and 23466.00



Approximate

Approximate

RQD of bedrock

Boring No. Depth to Bedrock| Top of Bedrock | cores in order of
(ft) Elev. (ft) increasing depth
BB-MO0S-101 52 58.4 16, 43%
BB-MOS-102 28.5 58.4 60, 67, 67%
BB-MOS-103 59.1 51.3 45, 35, 46%
BB-MOS-301 54.7 58.2 94, 95%

Table 3

Summary of Approximate

Bedrock Depths, Elevations and RQD
Milford, Second Otter Bridge

WINs 16667.00 and 23466.00
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75 (Glaciomarinel —. .Grey. wet, very stiff, i
- to hard, Sandy SILT, some o !
clay and SILT, some gravel. imilar to above, except hard.
27-00 8 28-00 ome sand. little cl :

LEGEND
Weathered Bedrack,
if applicable Pavement Thickness, if opplicable .\’ Grey. wet, very dense, Gravelly fin Grey. wet. loose to dense. fine to coarse
:"to coarse SAND, trace silt, SAND, and Silty fine to coarse SAND,
* No Refusal (Glacial Till). trace to some Silt, trace to some gravel,
NR

PENOBSCOT COUNTY

INTERPRETIVE SUBSURFACE PROFILE

Approximate Top Rock Ouality Designation (Glacial Till).

of Bedrock R0 o Bedrock Core Sample
Refusal
BOE:= Bottom of Exploration R Ry L MO NI
Grey, wet, medium dense, Silty fine
to coarse SAND, some gravel,

PROFILE geial Till). .

HORIZ 25 o 25

SECOND OTTER BRIDGE
OTTER STREAM

AN

ZN

RI:R2: Bedrock: Grey. fine grained.
METASANDSTONE, very hard,
fresh, massive, joint set widely
spaced; near horizontal.

Rock Mass Quality = E xcellent

9

VERT 5 [} 5 0
SCALE

PR —/—

RI:R2:R3:Bedrock: Grey, fine grained,
SANDSTONE, hard, fresh to slightly
wedathered, joints close to moderately
close, generally tight, fractures from SHEET NUMBER
horizontal to near vertical, often

along bedding planes, minor silt

in-filling, quarzite seams ‘%" to %" 3

ENINL

Notes: This generalized interpretive soil profile is intended to convey
trends in subsurface conditions. The boundaries between strata BOE BOE
are approximate and idealized. and have been developed by RI:R2:Bedrock: Grey, fine grained.
interpretations of widely spaced explorations and samples. S:g%g;%”ﬁb%gd-c gse:%fomggg%%l gﬁ%g%ﬁgdgoc/g ?fey})fl;ne gr%f;ed,

: Py P w , joi ly , hard, fresh to slightly
écfua/ soil fran.'sf/_f /O/_75f may r\(ary a;)d ?ref ,‘? robal;/y T.Ore /erraf/c. close, generally tight, fractures from weathered, joints close to moderately
or more Specitic inrormarion rerer 1o rne expiorarion 10gs. horizontal to near vertical, often close, generally tight, fractures from
. _ _ _ _ _ _ along bedding planes, minor silt horizontal to near vertical, often
Borings BB-M0S-20/, BB-MOS-202, BB-MOS-202A, in-filling, quarzite seams %2" to %" along bedding planes, minor silt
BB-M0OS-203, BB-M0OS-204., BB-M0OS-40/ and thick are common, in-filling, quarzite seams ‘%" to %35

BB-M0OS-402 are not shown and refer bidders to the %Zfsﬂgg OOF%’,WWG"’O\'/’BJr Poor 1o Poor 2’\7/"0'( O o tion]
. . . . uality = Y assalboro ~ormation.
boring logs for detailed information. 900 0-00 Rock Mass Quality = Fair 1-00 .00

MILFORD

2NN NENENING |

thick are common,
Lvassalboro Formation]
Rock Mass Quality = Poor

ININ1NININT,

@
(=]
m




3/30/2018

Dote

Username: Terry White

: GEOTECH

ivision:

D

Filenome: ..,\msta\007_BORING LOGS!.dgn

Maine Department of Transportation |eroject: sscona orter errage #2154 carries [BOr ing No. BB-MOS-101

US_CUSTOMARY UNITS

County Read over Otter Stream

Locations N3 lords Mains WIN 16667.00

D et Nainel0T Elevation (Ff.) 1104

Auger_1D/0D: 5° Solid Stem

Maine Department of Transportation

Soii/Rock Expleration Lag
US CLUSTOMARY UNTTS.

Project: Second Otter Br dge #2154 carries [BOriNg Now —BB-MOS-102
County Road over Drfer Strsam
Locations Nilford, Maine

WIN: 16667.00

Maine Department of Transportation

Soll/Reck Exploration Log
US CUSTOMARY UNITS

Project: Sacond Dffar Bridge #2754 carrias [BOITNG NOw BB-M0S-103

County Road over Dtfer Stream

Locations Wi 1ords Notre WIN 16667

Operator: Giguere Datum: NAVDEE

Sarp er: Standard Spl i+ Spoon

Driller: VaineDoT

Elovation (f1.) _ 86.9

Auger_1D/01 5" Solid Stem

Driler:

VaineDoT

Elevation (f+-)  110-4 Auger 10/00: 5" Solid stem

Logged By: M. Foley Rig Type: OME_45C

Hommer_Wt./Fal 140%/30"

Operator: Giqusre

Datum:

NAVDBB

Sam ert Standard Spl it Spoon

Opsrator:

Giqusrs

Datum:

NAVDSS Sam er:

Standard Spl1t Spoon

Date Stort/Finish: 1/13/10-1/20/10

Dri11ing Nethod: _Cased Wash Hor ing Core Borrel: No-2"

Logged By W Foley

Rig Type: CVE 45C

Hermer Wr_/Falls 1402730

Logged By:

W, Foley

Rig Type:

CuE_4sC Hammer Wr./Falli  140%/30°

Boring Looation:  29+23.2, 4.1 1 L1- Cosing 10/00: T

Watar Loval 130" bos

Dafe Start/Finisn: 1/21/10-1/22/1

o 0r1 111 Method:

Cased wosh Boring No-2”

Dafe Start/Finish:

7/20/10-1/21/10 Drilling

Vethod: _Cased Wash Boring Core Borrel: No-2"

Hormer Efficisncy Factor: 0.84 Harmer Type:  awtamatic B

Hydraulic O Aope 8 Cathead O

Boring Location:  30+58.3. 4.7 -

4 Lt Casing 10/00¢ HY & N

Water Boring

Boring Location

3147129, 7.1 Rf.

Casing 10/0 HY & W Water Level*: 11.2" bas-

Terinriens o e TTara vare Snear STrema (e

0= 50111 Spoon Samle

WD = unsuccassful 5ol it Spoen Sarols ofterot

= Thin W1 Tube Sanole R

W el oo bl Tk Sl temt o - homrer
Pockat ot of rods or cosng

rmoc Toat gttomt 1 e veron o

ocher Tarvane Sreor STrengin (ps>
InCon 150 Conprssive Stranath (ks

etor - dnrual Cal foration Valus

PI Nouncarrsctad corracted for homr efficiancy
orar €45 iaary Facter 0 W-umeerraste Conse fdatton Taet

Hommer Efficiency Factor: 0.84

Automatic B

Hydgroutic O Rope & Cathead O

Saple Informat

Samp1e Depth

(4.0
N-uncorrected

B1ows (/6 Tn.

Visual Deseriptfon and Remarks.

Laboratory
Testing
Results/

and
teed Clase]

erut Thin Wl Tuoe Sarpie arre

Innitu Vane Shear Teat, PP = Pookat

R

ot
PerstromtenGi/C

Iéuscessful naltu vere Sheor Teat gtismor e = weiont

G vars Snear SanaTh (e
Stremath (os)
Strangih (ket)
T ol

orrooted i
€1t ioisncy FapiorSO% eu-incorrsctea ¢ - consoliaarion Tsar

Hormer_Ef+ioiency Faotor: 0.84

o et swiomoiic ® Hydrouiio O ope & Cathead O

TernmiToner
0= Sl 1 Spoon Saro
w0

csful Sol1+ Spoon Somis attamot
N

U i wal1 Tt Sore

ssfut Tnin wal | Tuve Sampi aterp
. PP = Pocket Penmromuww:

V= Inaitu vana Snear Tes

cameotag tor namer siticioney © = rain e soizoie
Gormer EFilcloney Foctor/60N i uncerrscted - Consolidetion Test

Aoepin (541
Samp e No.

anar2ins

6/3/4r5

10/8/10/6

2/3/2/3

T

T Favement

Brown, damp, dense, fine to coase SAND. Iittle
gravel. 1itHie silte (FTID),

Brown dampe otiffs SILT. some aravels same fine to
coarse sonds (Fi1l

Brown, Gamp. very Stiffe SILT. ITTile gravel. Iittle
Fine to coorse sand. troce orgonics. mottisd. (Filll.

Based on survey: original ground is at apvmummy
11.4" bas, of approximate slovation 99

Casing blows Tndicate a change ot 13,0 bgs.

Groy brown. vet. loose. GRAVEL. seme silt

Smal | chunks of PEAT noted in wash watar coming up at
7.0 bg

24722 P

ush thru vane
FUmhor/er ‘et

Su=402/45 psf

24012 o /3576

assr11

.00
Wash water changes fram brown to grey at 18.0° bgas

Failed vane atterpt ar 20.0° bgss would not push.

Greys ety very softs STIty CLAY. frace fine sonds
SHionFly plastic, <Glaciomarine)

Greys wet: soft. Silty CLAY, trace fine sands slight!
Dlastice (6lociomarine).

X110 m vone rov forque reodings:
V2t 9.0/1.5 1-Ibs
\2B: 8.0/1.0 -Ibs

Falled tube atterpte fube would not push.
Grey, wot, StIfT, SILT. som aravel, some fine to
Coarse sand, cccasional conbles. (Glaciomorinel.

Greys wet. very stiff. SILT. some gravel some fine +
Coarse sands 05GaTONal GODbIGEs (Glagiomar ing ).

4141732721

812

6T blows for 0.8°.
Franante coole/aauler o T 18" bos.

Raller Coned dow: fo 38.5°

Cores from 38.5-42 3" b corad throudh 0.5 cobble
and 1.2" hard Til1.

Washed ohead to 45.0° bos. then telescoped NN Cosing
down hole.

Greys wety very denses Gravelly fire 1o coarse SAND:
drace siit. (Glactal TrIIN.

Corad through 0.6’ Duortzite Cobble ot 42.1° bgs.

(50.8-52.0° bgs) Sreve vet, mediun denzer Si1ty fine
40 coorse SaND. a1 Sloaior T11)-

, 100
Spoon refusal ot 2.0° boa.

2 SNDSTONE, hard, frosn +

0)
5) 100% Recovery
(min:sec)

)

0)
51 100% Recovery.

.20
Bottom of Exploration af 61.2D feet below ground
surface.

e
b. S

6239837
44, SN
we=3.2%

6239838

Ay
Wo=19. 7%

239839
4-d. CL

64239840

239841

Informator

N-uncorrected

or ROD (%)

(o

Elevation

Visual Description and Remarks

Laboratary
Testing
Resuls/

AASHTO

and
THied Clas:

Sumv\s s

N-uncorrected

Visual Description and Remarks

Elovation

(4.1

Labaratory
Testing
Resul ts/
MSHTO

1o Clasg

ool
Remorker

oeptn 4.1
©o|samlie depth

o

usn tnry vane
Si-45745 pot

Su=134/45 psf

WOR/WOR/8/11

38/13/2117

/37474

20,4116

T5T recovery 15T OTTENDT, SenT SDoON down 0 2 1M
acovery.

24" r

Grey. wet: softe Silty CLAY. frace fine send and
organics, some wood frogmerts, (Glaciomar ine ).

Greye wets very soffe Silty CLAYs frace fine to medfurl

sands

bPushed casing to 10.3° bgs on 21 Julys had fo push
paloN bridge deck for overnignte missed sheiby 1uve af
10.3"

Telsscoped NH Costng ot 14.0" bgs.
Grey. wet. sHIFf Silty CLAY. frace fine to coorse
Togoe gravels (Glagicngrine);
Tea'585118 T woid rot push.

Grey, wef, medium dense, STlTy Tine 10 coorse SANDs
T

ey
Iittie gravels (Glacial T11

Grey. wet. dense. fins fo coarse SAND. soms silt.
som gravel. (Glacial Tilll-

Crey. wef. looss. fing fo coorss SAND. soms gravels

some sT1t. (Glacial Tiil)

Top of Bearook ar Elev.

BCarock: Greve Fine grained: SANDSTONE. nord. fresn
S11ghtly weathiered: [oints close to modsrately closer

qenerally tignts fractures from horizontal +o near

rtical often along bedding planes, minor sil+ in-

f1111ng. quortztte saams 132" 1o 3/32" fhick ore

28:4-30.17 (6:00) T6% Recovery
R2iCore Timea (mintacc)
30.1-31.1° (3:00

a5)
3:45) 1037 Recovery
5:00)

300

45)
3:18) 100% Recovery

Bottom of Exploration af 33.10 fest below ground

150

10

2338z
A-dv CL

233843

13.8' from Bridge Deck to top of waters

25.3' from Bridge Deck +o Mudline
7 hick Bricge Deck-

-

MUdifne s O FF on this log.

Sratiiootion 1ines represem spproxmts

* fotr eval roodings nere bom ode of ¢
hon thoss "t e o

T ea batvan w1 Ty

iome 0 censitions

et

rated.

Tronsitione oy bs gradn

Grounduater fluctuotions moy cccur dua to conditiens ofher|

Poge 1 oF 1

Boring No.: BB-MOS-102

Rock Coring Down Pressure 500 Ibs.

STQrTTIGaTIan 11nes repreoent RO e bGUTGAT (60 beTaeen oo1 | T3pes: TranITions My be arodudl -

* Warer 1evel roadings nave been mue ot 1ima g U condifians stated | Greunderter 14t om0 MRy ossur s 10 cenaTans ofner

r thoas presant ai e 1ma. meosurarents ars mo

Fage 1 of 1

Boring No.: BB-MOS-101

Ea
Temork

peptn crr

T Pov
G55 15 T000" bas. then oushed WY Gosing 1o 10.0° o%51

6100104

Brown. domp. medium danse. Fine fo coarse SAND. some
aravels soms silty (Fill).

.50

2088 | 24119

2/4s5/12

Browns domps atiff, Clayey SILT, trace fine to coorss
1race gravels SITONTly DIOstic, mottIeds

20/B (6.5-1.0' ) Brown, damo, medium dense, Fine

coorse SAND. some gravel. frace silt. (F111).

3008 | 24014

2nmn

30/A (10.0-11.0°) Brown. wet. very loose. Silty fine
+o ooorse SAND. trasa gravel. 2 inch wood ohunk. with
iron stained layers, (Filll

3076 1102 0T ey, e, Sorn SILT. 1TTTIe aid
occosional wood fragmants. nan-plastic. (Cla

T
B05Eq on survey. Original ground is at opproximrely

12.4" bgs. at approximate elevation 98.0

Probable Cobble/Boulder at 14,5 bas

Rol ler Coned ahead 10 1807 bg. than bagan Core run
at 15.0° 1o 16.5'bgs.
0.8’ Cobble stocksd on 0.3 Cabbls with THII fn Gore

6/8/8/8

Barrel
Gre. StIFfe SILT. some fine fo coorse sond|

Tl Srave cnsastonal toobisee (Slasial T11:

bVashed ahead of Casing frem 15,0-31.0" bas.

2000 -
22.00

an1s6se

Similar +o above.

8/5/3/4

Grey. wet, sHiFf, SILT, some fine to coorse sand.
ITttie gravel. occasional cobbles. (Glasial T111,

s/6/11/8

Grey, wets very stiff, SILT, soms fine to coarse sand,
Iittia gravals (Clactal Ti10),

Telescoped NN Casing at 31.0° bgs.

18/12/18/24

Similar to above, hard

8/13/12/14

Similar to above-

1113710

Grey. wet. hord. SILT. same fine to coorse sands
ITttie gravels (Glactal T110).

50-00 -
52.00

15/24/15/8

Grey. wet. hord. SILT. some fine to coorse sond.
ITttie gravels cooasional cobbless (Glosial T111),

1118732725

Similat +o above. with larger graval pisces (Nax
Particle Size 1.75"1

Top of Bedrock of Elev. 51.3'-
Roller, Coned ahegd 10502

bgs.
roeon Broye Fina gratfiad SWNDSTONE: hards fresh to

STTomt Iy veotherad, Soimre closs 10 mdaretoly Slose:

generally tiont. fractures from horizontal to near

0.8/38

rticol offen olong bedding planes. minor silt in-
F111ing, quortzite seams 1/32° to 5/32° thick are

assolboro Termotian).

ROD = 467

(3001

68.0-69.0' (3:30) 100% Recovery

.0
Bottom of Exploration af 69.00 feet below ground
surface.

64239844
A-2-40 SN
We=T. 3%

32845

4239846
A4y CL
we=10.8%

239847

233848

We=9. 7%

BRIDGE PLANS

2346600
023466.00

STATE OF MAINE
DEPARTMENT OF TRANSPORTATION

BRIDGE NO. 2754

P.E. NUMBER

FEB 210:

T.WHITE

S. BODGE]

M.MOREAU

PROJ. MANAGER
DESIGN-DETAILED
CHECKED-REVIEWED]
DESIGN2-DETAILED2
DESIGN3-DETAILED3
REVISIONS 1
REVISIONS 2
REVISIONS 3
REVISIONS 4

Rock Coring Down Pressurs 500 Ibs.

STt 1oor on 11 represet approximTe boundar 168 bateeen sor1 fypest iranet ions ruy be orodual Page 1 oF 1

* Wotar laval rsodings rove
i

e a1 17

fmas and undar conditions stated.

thosa prasent at 1o 11 Masurants wars M.

Graundsoter fluctuotions may aceur dsa fa cenditions ofher|

Boring No.: BB-MOS-103

PENOBSCOT COUNTY

SECOND OTTER BRIDGE
OTTER STREAM
BORING LOGS

MILFORD

SHEET NUMBER




3/30/2018

Dote

Username: Terry White

Department of Transportation |eroject: ;,m,d Otter Bridge #2754 carries [BOTiNG No. t BB-M3S-301
. y Raad over Qtter Stream

[ ccotiant i1 orcs worre

WIN: 16667. 00

Oriler WaineoaT Elevarion (f1.)  112.3 Auger10/007 5" Solia stem

BB-M0S-201 Maine Department of Transportation pm‘-m.hmd Otter Bridge #2754 carries [BOrTNg Now: BB-MDS-202 BB-MOS-202A

p . Gounty Raad over Otter Siroan
Soli/hock Explaration Loy Locat rons 1 Ford. wair
US CUSTOMARY UNITS WIN:

Department of Transportation [ereject: seserd otter Bridge #2754 carrias [BOr NG Now
, County Road over Ofter Stream
e — Locat 1on: Niiford, Nains
US CUSTOMARY INITS WIN:

Dotum: NAVDBE

CE 450

Operaror: Gil55/Daggett/GrIes

B.Wildar /L, Krusimeki

Somp e Stondord 5p 111 Spoon

1204730

Maine Department of THANSPOr+ation [eroject: secons otter Bridgs #2754 corries [BOXing Now:
County Road over Dtfer Stream
Locations i I farde tiaing

Soil/Rook Exploration Loa
US_CUSTOWARY UNITS

Logged By: Hormer Wt /Fal

Dafe Start/Finisn: 6/6/14-6/9/14

Rig Typa:
Dr1111ng Msthor

BRIDGE PLANS

16667.00 16667-00 16667.00 Cased Wash Boring Core Barrelt NO-2"

Boring Locotion: 29189, 7.5 4 Lt Casing 10/00: o Woter Level Nore Observed

5" Solid Stem orille Elevation (1) 90.5
NAVDEE

CVE 450

Ori 1o Elevation (Fr.) 38,7

NAVDEE

Auger_(D/00: Drillers Elevation (1) 90.2
NAVDBE

CVE_45C

Vaine Test Boring

Wike/Nike Datum:

uger_10/00: [
Stondord Spli+ Spoon
1403/30"

Noine Test Boring Woine Test Boring

Wike/Mike Datun:

uger_10/00: N/
Stondord Spl i+ Spoon
1403/30"

Operator: N ie/Mi ke Dotum: Sorp lert Standard Spli4 Spoor Fr—— Hammer Effioiency Fastors 0.867 Hormer Typs:  Automiic @ Hydrouito O Repe 8 Cotheos O

Logged By:
Date Start/Finisn:

Sompler:
Hommer_Wt./Fallt

Operator:

Loggsd By: Krusi nski Rig Type: o 15 B-53 Tracked Wommer Wr./Falls  1407/30" krusinski Rig Type:

Dri11ing Method: _Cased Wash Boring
Cosing 10/00: [

Logaed By: Schonowald, Nildar Rig Type:

Incusoasssul SpI T+ Spaon Sompa Artemt
e v Tobs sl
cossul Thin k| g3 sl Attarot

Date Stort/Finiah: 5/15/2014 Core Barre No-2" Date Start/FInisn: _5/15/2014-5/16/2014 Dri11ing Metnod: _Cased Wasn Horing : no-z" 5/16/2014 Core Barrel: No-2"

Casing 10/0D: NN
Hommar_Type

Cosed Wasn doring
29+79.6, 63:0 ft Lt i [

Boring Locotion: 294304, 53-5 f+ Lt. Water Level¥: 2.6 £+  07:30 AN Water Level*: Water Boring Boring Locat i Water Level Water Boring

st o ration vmai - Plostiarty
1o rain size Analye1s
€ 2 Conaet ot .

Boring Losation:

Automatic O Hydraul te O Rops & Cathead B fape & Catheas B Rarmas etretents regrasiot v e resion

Ty e T s S
"

Hommer Efflcloncy Faster: Automtic O Hydrauiic O Rope & Catheod B
Sy - FESURATOTOS] F161d Vi Unr GTTed ST SSNGTN (573 Ty - FNeT Torvone Srear Strenom (o
SU 10w = L Vano Undrained Shoar Strengih (peF " o
o = et Cprsaive Sirengn bl

Hammer Efficiency Fastor:

onrer Eficrorey Fontors
Ter inT o
i Spaon sam 10
rascasatul S Spen Srola et
i vt T e ¢ = ol lar Com
W= + = szt T el T Soplc Attt W4 < Vit of 1401 Home Vo EFTiotonoy Faoar = 19 Specitio deual ol ‘bation b - Plosticl i Index w
i Fre1d Vane Sher + Pars e - et f fote o Coivn V'FEa Vara Sher Taats o PRIt WIS Sla f fods o g Moy = ST et Coracte o tamer Errlton = iratn Stze Analyata e Shecr Teate
iy 1ale Voo s o Avamt oo of Gue Persen S 2 Comaizioron vt M = ursccassul Flo1 vane sneor 1evt Artemt _yaie = wetant of gne rarsm 1 = (homor €F41iensy Factor /608 W-umsorreoted ¢ % sommaitistion veat 41 Fre10 vone Sneor Test Aviemt __yore
- Sarpls (nformtion ~ omp le_Informoticn N ample Informetion
Loboratery Laboratory

e Torvae S Sa
conrent. percent Labararary
Testing
RC = ol v Cane . ot Resul b/
st T el Tuge Samls sttt ¥04 < Weighh of 101D o Visual Desoription and Remarks AASHTO
o e o o e = iy -
1611 of ore person it

Ve 1oy o =g spmm ot cat ot ion voree
Yoo = 7 Nencrrcies e CF¥icioncs
Chower Cétrsmey Faste Esirmcneested

Vo thm-rmy Footer - g ‘et o sl Calitrotion Valdh - Plostic iy Indx
otonsy Tate ks wnos reotos ot ition eet”

cusoroetul Thin oll Tube Somls Mfomst  WOH = et r -
Packe

and
Tfied lasg

2346600
023466.00

Gy
Gt

Sample Depth
N-uncorrected
El6vation
Graphic Log

Aveptn r1or
Sample No.

27 PAVENENT,
137 CONCRETE (Approach Slab).

Laboratory

Visual Description and Remarks Visual Dascription and Ramarks Visual Description and Remarks

Resul t6/ Resul ts/
AASHTO AASHTO

o and and
ified Class| tied Class] tfied Class|

STATE OF MAINE
DEPARTMENT OF TRANSPORTATION

Brown, Grys medium dense fine fo coorse SAND. some
T+, ooca .

458710 arovel. trocs silt. oocasional cobbla. (F11

Sarpie Deptn
(¢.)

010w (/6 in.
N-uncorrestad
Eievation
Sorple Deptn
(e

B10ws /6
Shea

or R0 (%)
N-uncorrected
Eiovation
(Fr1

Gropnic Log
Sarple Depth
or ROD (%)
N-uncorrected
Eiovation
()
Gropnic Log

Aoeptn 513
Aospin i1
sarole No.

Aoeptn (61
sarore Now

Bromns moTST. Fine To cooras SAND. Some gravel: T- See Remurks.

occasional cobbless (Fill)

2. See Remarks, Browns domp. madium dense: fine to coorse SAND. some | G#245369
: a8/ ravel. Iirtie silt, (Fi1D. A0 sM

m van row forque readingst - o Wood 147

I R .

V2: 4.0/1.5 F-Ibs

Orgonic SILT layer SUsIT9/67 pst

Failed 55x110 mm vare of femt.

uia Not Pusn OHP = Hydraulic Push 79/67 pst

DM For 0.5 F+

WOR/WOR/WOR/VOR Grey. moist. very soft. CLAY. some silb, trace fine

262808

Greye wets very stiffe Silty CLAYs race fine sond.
Falled 16x32 mm vore offempts would not push.

BRIDGE NO. 2754

Su=223/45 pst

2an3 | %99 310710014 S5X110 mn von rov toraue reading
' iz 5.0/1.0 -

oA B

Su=223/54 psf

Chongs on rods to dork aray. very soft STity CLAY.

milar +o above
Fafled 16x32 mm vane attemts would not push. Changs 7rom new erbarkment 111 1o o1d 1111 extension,

8.00 -
2a/12 s19/12/12 =179/
: SusITa/6T pst 334110 0 von raw roraua reasings: ot 1.0 Ft bos.

V3: 4,0/1.5 F-
Vaz 3.5/1.6 t-Ibs

SU=156/71 pst

Failed 16x32 ™m vane attemt, vould not push. 04262825
A%, M

20014 - s/a/a/3
. DOk greys wets medium stTffe CLAY. some siits 11116
aravel. trace sana

Wood in wash water, old Fill extension.
Roller Coned fhrough Cabblas/Rubb le ond Crovel from
15.0-16.8 Ft by

4D (12,0-13,3 £+ bgs) Similor fo abave, 55110 mm von row torque reading:
V55 5.5/1.2 1-Ibs

cvos/as por | 3 V63 5.0/1,0 f1-1bs i
2 1/19/15/22 Grey. wef. medium dense, fine fo coarse SAND, 111118
4 il (Glaofal T710e

WOH/WaH/50
5U=536/89 pst

Woula Not Pusn

79767 pst 55x110 mm van rav forque readingst Su=246/54 ps?

V3: 4.0/1.5 Ft-Ibs
Va: 6.0/2.0 Ft-Ibs

SU=26B/83 pef

Wood from 16.8-17.3 41 bgs.

6245370
4151 oM
We=26.2%

Greys wet. very denses silty. fine 1o coarse SAND. som
ravel. occasional cobbles, (17111

Rol ler Coned anead 40 20.0 F+ bas.

Grey-brown. mofst. medium dense. GRAVEL. some sand
(671 overiying and mixed with at inferface. greys
714y CLAY. some by

ragments.

28/15/13/13 45734134740 37368

1.
Rallar Coned ahead fo 20,0 F1 bas.

arganics (PEAT). +race weod
[Bottom of Exploration af 15.9 foet below ground surface.

Grey, moist. medium stiff. clayey SILT. trace ine
2s2/414 sand. trace oravel.

C#245371

No description given. similar to abover
10/14/15/21 13/14/85-A0CK? 2as21.6 Piston Sample

P.E. NUMBER

1.5
[Bofom of Explorafion af 21.5 feet below around surface

.0
Bot tom of Exploration ot 22.0 feet below around surface.
Wb REFUSAL Would not Push Foiled 55x110 mm vone atterpt.

MAR 2018

fzsl
Hemikst Teroris Term

Piston samle Failed Tube affempt. let set 20 minutes,

Eomroarey Sortng for Sioee Fatiu Emerqency Boring for Sicpe Fallure
Gt o Unabla. 10 poniTate Riprap below 4.0 f1 bgs. relocated boring
5

Emergency Boring for Slope Failure.
Hyorol | e pressure 250 F1-1bs +0 5.0 £+ bgs. 400-700 f4-Ibs from 5.0-10.0 + bas. First location um
31 Rowe s oped and amk 16 1005 T baes coatng 1o 5-0 T+ Base <lam out 10 195 14 bas.

Piston Satple

T.WHITE

Grey. wete soft. silty OLAY with wood fragments. frace
Fine sand, (Wood frogmerts in top of fubel.

StrarTFication 1res reoresan! opproximte bandar e between STl Typass frani1iens oy be odual. Foge 1 of 1 Sran TFToat van | T roRr SR GoBr X TITa BeLrT 9% eteadn 371 TyReat 1TanaTiion may oa gramal. Page 1 of 1 TG ICOTIOn 1 Ines rebraRant Ghprox FOTa beUTA 6% eteeEn 011 TrpeR: A Tiiora Ty 6% grosual. Poge 1 of 1

* Nator level raocius hove bsen mods af 1irss ond under condHiens stafed. | Groundwater FIUEtuatTans my ccur dus fo condi Hons offer % Mater 1aval rearings nava besn mds ot +ima Gnd Lnder canditions SHtad, Groundwarer §ILGHGH iGN MY GG dUs 10 conditiona oinar % Matar 1aval reOTings nava basn mads o +7ma Gnd Lnder GAndifiena SHatad, Greundwater §ILGHGHTGns ray Goour dUB Fo condisions ofnar SU=IST/NTS pst 55110 mm vane raw torque readings:

Boring No.: BB-M0S-2024 - AN
Wauld ot Pusn

BB-MOS-201 BB-M0S-202

Ahan thase present ot Ahe +re meosurenerts were mode. Boring No. than thoss pressnt ot the 1ime mecursMENts wers mdk Boring No.: han those present ot tha time meosureTENts were made.

S. BODGE]
L KRUSINSKI

Failed 55x110 mm vone attempt.

Grey. moist. medium dense. silty. fine to coorse SAND.
Iittie gravels (Glacial Tii1),
Roller Comed onsad 1o 40-0 £ bgs-

6245372
a4, SN
Wo=10.1%

&1/8/9/11

Maine Department of Transportation |eroject: Smm, Omr qua #2754 carries [BOring No.: BB-M0JS-203 BB-MJS-204
ot

Maine Department of Transportation [eroject: Socond Ottor Bridge 2754 carries Boring No.:
tar Streom y Road over

‘ Losation: 1) fords aine 4 ‘
US_CUSTOWARY INITS WIN: 16667.00

Locatians i1 foras Narne

US cusTouARY UNITS WIN: 16667.00

Ori11ers Elevation (Fr.)  BT,9 oriler Elovation (Ff.) _ 86.0

NAVDEE
O 45C

Maine Test Boring Auger_(D/00: /4 Waine Test Boring Auger_(0/00z A

Wike Porfer/Mike NAVDBE

CVE 450

Standord Sp1 it Spoon
140%/30"

MK/ ke Datum: Somp et Stongord Split Spoon

140%/30"

Dperator Somp et

Hammer Wt /Fal I+

perator

PROJ. MANAGER
DESIGN-DETAILED
CHECKED-REVIEWED]
DESIGN2-DETAILED2
DESIGN3-DETAILED3
REVISIONS 1
REVISIONS 2
REVISIONS 3
REVISIONS 4

Logged By: Hommer Wt./Fal Iz Krusinski

Dato Start/F inis!

Krusi neki /Wi 1der Logged By:

Date Start/Finish:

Rig Type: 6245373

Dril1ing Method:

Groye moist. dense. sandy SILT. 117t1s grovel s (GlacTal

AT

— - — e - - - 4-4, SN
5/16/20143 11:45-13:30 Cased Wash Bor ing Cors Barre /4 5/16/2014; 13:35-15:15 Dr il 7o Method: _Cased Nash Bor ira Core Barrel: WA o195 Caned anead to 45.0 ++ bas. W0, 0%

: GEOTECH

ivision:

D

Filenome: .,,\MSTA\OOB_BORING LOGS2.dgn

Boring Locotion: _ 30408.5. 59.6 f+ L+.

Casing 10/00: [

Water Level¥:

River Boring

Boring Locotien:  30+18. 68.0 4 L+.

Cosing 10/00: N

Water Lava *: River Boring

Homer E4f1cieney Focter:

automatic O Hyarauiic O

Rope & Commeoq B

puromst o O Hyorasiic O

MI1P = Notghi of Ghe Parsen

e

tnommsr_erticisnsy rooter/s0%m-unorrestsa

ToeT v T S o]

peresnt

Sope 5 Lotress B
e e T T T
persnt

19 Specific Amual Lol ibrotion vamn
Cristaney roore ek Imt unorroores

N Sarole [nformation

N-uncorracted

810w (/6 1n
or ROD (%)

(5t

Eicvation
craphic Log

Visual Desoripticn and Remarks

omp e Information

Sample Depth
It

Blows (/6 1n,

Shear
N-uncorrected

or ROD (%)

Labaratary
Tosting
Visual Description and Remarks Resul ts/

Graphic Log

fsd
Remorks

Aoeprn o1t
Samb 1€ No-

aHP = Hydroulic Puch

WOR/WCR/WOR/WOR

sands changing to

5u=89/45 psi

2.0/1.0 4-1bs

Su=112/54 psf

vz 2,571,

Su=143/49 pst

S5u=134/31 psf

3.2/1.1 F-1bs
Va: 3.0/0.7 F-1bs

vs L 23/121

metning SHIFF ot 13.0 £
5110 mh vo
5.0/2.7 f4-1bs

20w | 24015 1/1927/3

Light grey. moist. very soff. Silty CLAY. iroce fine
i grey it very softs Silty
CLAY: sand ond gravel in top of spoon.

55x110 mm vane row forque reodings:
Vi

: 2
Vosnid ahead 10 5.5 £ bas.

8510 am vore raw foraus readinge:

e rov torqus reddings:

om262808

trace of rounded gravels

Failed vane attempt, could not pust
Grovs damos dancer Fing o Modiom SWD. trase o1+,

T

2
ot tom of Exploration af 16.2 fest below ground surfaces

oeptn a1
Samp1e No-

Vasned anead To 1.0 77 bas.

Su=62/22 psf

55x110 mm vare row forque readingst

Sus134/31 psf

Vii 1,4/0.5 fH-lbs
.7 Fi-ibs.

Grays motste very softs silty CLAY.

55110 mm vane raw torqus readings:
V3: 13.5/1.5 fi-Ibs

var 3.0/0.5 Ft-ibs

55110, vone row faraue readings:

.5/1.2 Ft-Ibs
V6: 4.0/1.5 H-lIbs

Rol ler coned on Tl

23/34/60¢5")

Rook Fragment.

5
[Bottom of Exploration af 12.5 feef below around surface.

Emergency Boring for Siope Failure.
11.4 #1 from RafT Dask 1o Ground-

zs
Temorks

Emerqency Bering for Siope Faliure.
13.7 f1 from RafT Deck fo Ground:

SHTQTTICarIon 1rma ropresent GHDTGXI TS bGIGAT 163 DeTween 5011 Typest franaitions may bs grodual-

* Hater Isva1 reodings nave besn made af 1imss and Lnder condtions stated.
fhon those cressnt o1 1ns 1T megsuremnts vere mds.

Greunduater fIuetuations may oseur dus 1o GO HTons ofner

Fage 1 of 1

Bor ing No,

BB-M0OS-203

* Water 1svel readings nave besn Mmids at +1Mes and under cendTtiens sfared.
thon those oresent af fhe e mesurenents vers mode-

SATarITIoa1Ian 11hes repreSant GhoToXIMATe bOUNIar 159 bETweRn GO | 1yPeRt TaNGITions My be aradal -

Page 1 of 1

Growndater Flustuations may coeur dus 1o canar1fens ofner

Bor ing No.: BB-MOS-204

4/10/6/9

Greys moists medium denses silty SAND,
(Glacial Tii1)
Rol ler Coned ahead 1o 50.0 FF bgs.

12/8/9/13

Grey, moist. medium dense, Fine
Siit. froce gravels (Glacial Till

Roller Consd ansad fo 54-7 £ bgs-

9148 blows for 0.7 Ft.

Fine to coarse SAND. some

same arovels 67245374

Top of Bedrock af Elev. 58.2 ft.

hords fresh, missives joint sst widely
hor izonta

Rook Nass Dual i1y: Excel lent
s (mintsec)
00)

30
+ (7:00) 100% Recovery
Staiior 1o Rl

Roller Coned anead in Rock fo 54,8 F bas. e
R1Z Bedrock: Grey, fine grofned, NETASANDSTONE. very

Rock Mass Qual Tty

spaceds near

[Bottom of Exploration af 64.3 feef below ground surfoce.

400% down pressure on Core Barre

Instal led Incl inometer

B
with inside base of inclinometer casing at 54,2° bgs.

SIOTITToaTon 111 rebraasnt OporOXTNaTe bGUNIAr 65 botween 071 1ypes: frans 1 fens may be groaal -

* Woter Ievel readings nave basn mude at +1mss ang under GonaTHTens s1ared.
hon those oresent ot the 1ime measurements vers mod

Page 1 of |

Growndater Flustustions my oo dus 1o senaiifens ofner

Boring No.: BB-MOS-301

PENOBSCOT COUNTY

SECOND OTTER BRIDGE
OTTER STREAM
BORING LOGS

MILFORD

SHEET NUMBER




3/30/2018

Dote

Username: Terry White

: GEOTECH

ivision:

D

Filenome: ..,\msta\009_BORING LOGS3.dgn

Department of Transportation
Sol1/Reok Exploration Log
US CUSTOMARY UNITS

Projact: Second Dtter Bridge #2754 carries
Gounty Rood over Dtter Streom
Locat ron: Nilford, Maine

Bor ing No.

WIN:

BB-MOS-401

16667.00

Dri lert Woire Test Boring. Inc. Elevotion (1.0 98.58

huger_1D/0D:

5" Solid stem

Department of Transportation

Sol1/Rock Exploration Leg
US CUSTOMARY UNITS.

Profects Second Dttar Sriago #2754 carries Boring No. i BB-MDS-402

y Road over Otter Stream
Locart rons 1 ord. Mair

WIN: 16667.00

Operator: Eros/Dube Datum:

NAVDBS

Samp| er

Stondard Spl i+ Spoon

Dr i1 lert Woine Test Boring. Inc. Elevotion (1.0 98.51 uger_10/002 /A

Logged By: Bo Schonewald Rig Type: Vobi 16 Dr i 11 B-53

Hammar Wt /Fal I+

140%/30"

Opsrotor Enos/Dube Datur

NAVDBS Sarpler: Thin Wall Tubs

Date Stort/Finish: 6/13/2014; 08:00-14:00 Dri117ng Method: _Cased Wash Boring

Core Borre!:

N/A

Logaed By: Bo_Schonewald Rig Type:

Wobi e Drill B-53 Hammer Wr./Fall: __ Hydraulic Push

Boring Looation: _ 29+72.9, 47:6 f Rt.

HW o 7.0 F+ bas.

Water Level*:

Nane Observed

Date Stort/Finish: B/13/2014s 14:15-16:15 Dril1ing Method: _Cased Wash Boring Core Borre: /A

Hommer_E+ficiency Fastor: 0.60

Automatic O Hyorouiic O

Dot e

5171 Spaen sorple
niecessTul SpITt Spoen Sape Atrept
Vi v Tove rote e
st T vl | T S Aot WoH < Wit o7 101D

ope & Cathead B

T o AT T e o T
S = L Vo Unaries Snsr Siringn (oe6) s

e e Gt Srsogn 1)

w

Clomer Erriotony Toots S warretten

T T e S
Uiaa
- fan - Plostio

W = Unsuccsst Hamer Vo E¥Fiotoney Fostr - R1g Sasitie Al Satiorotion Yol - Plsiiofty ntox
¥Vt Do Tanh, Y e POV < WhIg o1 foda o Coang N = T Wuncarrased Coracrus f

Limt

Siza Anaiyats

Boring Looation: _ 29+74.8, 51.8 ft Rt Casing 10/0D: HY Water Level%: None Observed

— amp Is_[nformation

Sarple Deptn
N-uncorrecred

Depth (1.0
Sarpia No
o)

8crophic Log

Visual Deseription and Remarks

Laboratory

and
tfied Closg

Hommer Ef+1cfency Fastor: 0.60 Hommer Type!  automatic O Hydrauife O Rope & Cothead B

Do

pi 1+ Spoen somia
InscsassTul ST Shon Sarpie At s
Vi vt T Sere € - Rt
ful Thin Wil Tube Somlc Arfemt

SRR e1d o Ut G Sanom (71 | = P oo ST S 5

T
St 100y = Lo Vana Unarainaa Snaar Stranghn (per)
=it inea varmwn s b o

W = un Y34 < Vot oF 1pIb. o Nanmsr thmwvoy Foctar = i S e ot caioration vum) -
¥RVt S Toats Y < Fake et OV < VeI of fou o Gt N = SPT Wncarrased Corracrns o fomer EFf = ora
insuccassful o1 vne Snecr test artem1 __wmie = ergnt ot are persem o

ey oot st pmerrente ¢ - cons ot eat

WOH/1 7276

Wood af 1.0 t bgs-

Dark grayish brown, vat.
Wood. roots ond grass. (Recent Alluviuml.

saft. Fine sandy SILT with

2r314/5

with sliant plasticrty

as1/8/10

pieces are drop stones

2141475

2/8/13/13

4D (13.0-14.4 1) Dark
SILT,

Tr11(4D/A below)-

Failsad 56x110 mm vane affempt.

Foiled 55x110 mm vane offenot, could nof o
Dark Groy. darb meBium S1¢F. SILT 10 Cloyey SILT.

o)

Follsd 56x110 mm vane attemat, could
(Resomle) Dark grey. stiffe
rounded gravel. Drfliing benavior

o el 1rocloye

could not
oy e vary STITE Clayey
o (6005 grading at 14.4 t bys 19

Clovey | S[LT with 2 pieces
sts gravel

Foilsd 55x110 mm vane ottempt. could not push. 62202677
Dork grey with black pockets, moist, medium stiff
Silty CLATY frace sond (CL)

ushe

15/9/13/11

078 (14,4-15.0 1) Greys
SAND, some siit, trace coarse sands (Ti

Dork oreys dam, meafum denses
some gravel. Iittle silt.

. grovelly

44.4
e to mediin]
.

#1ne 10 meaium SAND,
troce coorse sond,

i,

No. REFUSAL'

.0
Jpottom of Exploration af 19.0 feet below ground surfoce.

* Woter lavs! rendings have besn mda at tinsa ond undar conditiona stats
han 41ose present at 1% 11ms meosLranents wers M.

et Toa e 1T reareRant copr o maTe banr e bateedn 011 TopeR: franaTTians may be gradal

Page 1 oF 1

Grandwoter flustuot ons may coar as 1o sendrrians ofrer|

BB-MOS-401

Baring No.:

orp Is_Infarmation

Sorple Deptn

(o)
Biows /6

Depth (1.3

Visual Deseription and Remarks

Grophic Log

Laboratory

and
if1ed Closs]

asl
Temrks

No marer fal description ofven:

Su= ¢ 4087 oot

o
Grey. Clayey=SILT, sfone In fop of somler portion of
samale my be vidble.

38

%32 mm vane row toraue readingst
Viz ¢ 26 in-ibs

Su=1965/393 psf

Gray, Clayey-s
Toi

2 fmvahe rov foraus reodings:
V23 12.5/2.5 In-Ibs

5
JBottom of Exploration af 12.5 fect below around surface.

Vo' REFURAL

Top of fube sampies paskad with sandi top od &11t-olay marked on fubs.

# Woter Iavel reaings have besn md af Finss ond undar cond:ticns stotad.
100 those bresent ot e 1ims ML ementE wers Mo

ST Toa an | T renr SRt copr X TaTa bamdar [ 5F baTYRRR 071 Typest franaiTians ey be gromal. Foge 1 o 1

Grandter +lustustions nay cecur s 1o sendiians ofher|

Boring No.: BB-MJS-40:

2

Maine Oepartment of Transportation

Sot 1 /Regk Explocation Log
US CUSTOMARY UNITS.

Projact: Sacand Dt
Tounty Roa:
Locatron: ui I fora

er Bridge #2754 carries [BOriNg No. 3 BB-MOS-501

d over Gtter Stream
waine

WIN: 16667.00

Oriler WainenaT Elevar

on (F1.0 113.3

uger_(0/00: 5" Salid stem

Operator: Giles/Doggett/Giles Dotume

NAVDBE

S+andord Spl i+ Spoon

Logged By: B. Wilder Rig Type: CVE 450

1402/30"

Date Start/Finisn: 1/13/2013 Oriiiing Metn

Cased Wasn Boring : /A

Boring Location:  31+36:2, 10-6 ft L+ Casing

[ HY

Water Level*: None Observed

Harmer Efficiency Factor: 0,308 Hormar

Type!  automatic B Hydroutic O Rope & Catheod O

UneusatsTul Sy S Srole temst

= hin all Tube RC = Rotlar Core
reuccsstul Toin ol Tuse Sorp vteryr W04 = Beish of 14015
Iéuccessful 1610 vane sneor Test arierot

T - FeaR
Sutren = L

Harmer Ve £177
L ks

oRrGRT 181G Vo BT Sreor ST (511 Ty = POkt T S S o
) o -

b Vane Unarained snear Strenain (5:
et Gt Sirangn sl u
Frerd 1 Hoval e L
Shoncs mm il ‘rasirio Al catioratin v«ma - pmmw Index

ooy israrensy Footer/S0Mmat semarrastos

Somple Information

Apepthn cit.
sarple Depth
Blows /6 in.
or ROD (%)
N-uncorrectea

Eiovation
Gropnic Log

()

Visual Deseription ond Remarks

Laborafory
sting
Resul t5/
AASHTO

and
Ifred Class|

3741575

6/8/6/8

6717311

16/16/12/7

4" Pavement.

137 Concrete Approach S lab.

medium dense. Fine to coarse SAND. soms
o e e

rown, gomD. MeTum dense. Fine 1o coarse SAND: Iittie
S1It. ITttie graval. (FTI1).

B e Xt

madium danse. ine to ooarse Sandy GRAVEL.
Srace’siir (P10

Brown. waf. dense. fine fo coorse SAND. Same gravals
1ittie sTIt, (FT11)

156012 | 3997 | 3sase063.87)

12/8/5/4

Brown, wet, dense, fine to coarse SAND. some aravel.
trace silt. (Did 111 extension. |

Rol ler Coned ahead through Cobble from 16.3-17.2 ft
bgs.

Simi lar o above. medium dense.

B -
D) Grey. wet. medlum dense. fins fo coarse SAND.
ITH1e gravel. trace silt.

2s2r513

Dork brown, softs Organfc PEAT.

Bo/w | 24114 A Hydroulio Push

Hydroulic Push

Su=675/89 psf

7/89 psf

WOR/NDR/NDR /WCR
Su=223/45 D5t

SU=26B/ET psf

i

WOR/NDR/WOR/WOR
WOH/WOH

Greys wet: soft. Clayey SILT. trace fire sand, trace
aravels (Glooiomorine).
Failed Tube attempt

Cray. wef. soft. Clayey SILT. traca fina sand,
4" of sawple fell out of bottom of tube.

$110 m row toraue reatings:
v

rey. very soft +o soft. Silty CLAY. frace fine
Sl Vi bl erainimo (810cToma e
55X110 m raw toraue readings:

5.0/1.0 F+-Ibs

6.0/1.5 F-ibs

Grey. wer. vart soft 1o soft Clayey SILT- frace ine
sand, with black staining,
aTTe T ibe" o ibm e

WOR/3/6/12

30/25/10/16

@33 Dlows for 0.5 1.
Failed vane ottempt. would not pusn.

Grey, wets very titf, fine fo medtum Sandy SILT. some
clay.

Grey. wat. hord. SILT. some oraval. same fine +o coorsel
sand. Iittle clay. (Ti1D,

8/12/80/15

Greys wet+ very denses fine fo coarse SAND: soms
gravels some silt, trace clay, occasional cobbles.
T,

[Botrom of Exploration at 47.0 fest below ground su-face.
o REFOsaL

C#263881

s

04263883
~1-a, sw-si]
(=

cr263084

65263885
-1-b, Sw-sM
wo=i3.7%

#263886
Tgnitien

Loss
Loss 14,6%

G#263888
A6, CL

ow263880

0263891
-2-4, 505
we=s. 41

* Voter level roodinas hove besn mde a1 1ines and undsr conditions stated.
hen tnose present ot tne +ime massurenenta vers mose.

StratiiToat ion 1ines represent approximote bowdar Tes botaen ol fypess frans i fiors moy ba aradust

Foge 1 oF 1

Groundater Fluctuotlons may cccur dus fo candtTons ofher

Boring No.: BB-MOS-501

BRIDGE PLANS

2346600
023466.00

STATE OF MAINE
DEPARTMENT OF TRANSPORTATION

BRIDGE NO. 2754

P.E. NUMBER

MAR 2018

T.WHITE

S. BODGE]
L KRUSINSKI

PROJ. MANAGER
DESIGN-DETAILED
CHECKED-REVIEWED]
DESIGN2-DETAILED2
DESIGN3-DETAILED3
REVISIONS 1
REVISIONS 2
REVISIONS 3
REVISIONS 4

PENOBSCOT COUNTY

SECOND OTTER BRIDGE
OTTER STREAM
BORING LOGS

MILFORD

SHEET NUMBER




Appendix A

Boring Logs



UNIFIED SOIL CLASSIFICATION SYSTEM

MODIFIED BURMISTER SYSTEM

(liquid limit less than 50)

oL Organic silts and organic silty
clays of low plasticity.

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

ML Inorganic silts and very fine Very Soft WOP, <2 0-250 Fist easily penetrates
sands, rock flour, silty or clayey Soft 2-4 250 - 500 Thumb easily penetrates
fine sands, or clayey silts with Medium Stiff 5-8 500 - 1000 Thumb penetrates with

SILTS AND CLAYS slight plasticity. moderate effort
Stiff 9-15 1000 - 2000 Indented by thumb with
FINE- CL Inorganic clays of low to medium great effort
GRAINED plasticity, gravelly clays, sandy Very Stiff 16 - 30 2000 - 4000 Indented by thumbnail
SOILS clays, silty clays, lean clays. Hard >30 over 4000 Indented by thumbnail

with difficulty

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

MH Inorganic silts, micaceous or
diatomaceous fine sandy or

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

Correlation of RQD to Rock Mass Quality

o8
=R
o
Bs
“5§ SILTS AND CLAYS silty soils, elastic silts. Rock Mass Quality RQAD (%)
T Very Poor <25
< E CH Inorganic clays of high Poor 26 - 50
gg plasticity, fat clays. Fair 51- 75
g§ Good 76 - 90
EE (liquid limit greater than 50) OH Organic clays of medium to Excellent 91 -100
@ high plasticity, organic silts. |Desired Rock Observations (in this order, if applicable):
Color (Munsell color chart)
Texture (aphanitic, fine-grained, etc.)
HIGHLY ORGANIC Pt Peat and other highly organic Rock Type (granite, schist, sandstone, etc.)
SOILS soils. Hardness (very hard, hard, mod. hard, etc.)

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

Desired Soil Observations (in this order, if applicable):

Color (Munsell color chart)

Moisture (dry, damp, moist, wet)

Density/Consistency (from above right hand side)

Texture (fine, medium, coarse, etc.)

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

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

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

Cementation (weak, moderate, or strong)

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

Groundwater level

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

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

Sample Container Labeling Requirements:

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

Sample Number Personnel Initials

Sample Depth

May 2016




D = Split Spoon Sample

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

R = Rock Core Sample

V = Insitu Vane Shear Test

Sy, = Insitu Field Vane Shear Strength (psf)

Ty = Pocket Torvane Shear Strength (psf)

Op = Unconfined Compressive Strength (ksf)
Sy(lab) = Lab Vane Shear Strength (psf)

WOH = weight of 140lb. hammer

WOR = weight of rods WOC = weight of casing

WC = water content, percent
LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

C = Consolidation Test

Maine Department of Transportation Project: Second Otter Bridge #2754 carries County Boring No.: BB-MOS-101
f ; Road over Otter Stream
Soil/Rock Exploration Log . . :
Location: Milford, Maine .

US CUSTOMARY UNITS PIN: 16667.00
Driller: MaineDOT Elevation (ft.) 110.4 Auger ID/OD: 5" Solid Stem
Operator: Giguere Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: M. Foley Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 7/19/10-7/20/10 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 29+23.2, 4.1 ft Lt. Casing ID/OD: HW & NW Water Level™: 13.0' bgs
Definitions: Definitions: Definitions:

SSA = Solid Stem Auger
Sample Information
— — Labor_atory
s €1 F |« 3
_ ~ = S . e esults,
£ % g a e = E ® _5 ?'_) Visual Description and Remarks AASHTO
s| 2| & S 252 _9o | 2| E2|% | 5 and
g| & 3 E- 328G 1%z ¢ Unified Class.
[a} %] [od nE nnns 4 Om |WE| O
0 7" Pavement
SSA 1109.80 0.601
Brown, damp, dense, fine to coarse SAND, little gravel, little silt, (Fill). G#239836
1D 24/3 1.00 - 3.00 8/14/21/14 35 A-1-b, SM
WC=3.8%
106.90 -_ Y — — —— —— —— —— —3.50
[ S Brown, damp, stiff, SILT, some gravel, some fine to coarse sand, (Fill). G#239837
2D 24/6 5.00 - 7.00 6/3/4/5 7 A-4, SM
WC=9.2%
10 Brown, damp, very stiff, SILT, little gravel, little fine to coarse sand, trace G#239838
3D 24/6  |10.00 - 12.00 10/8/10/6 18 | PUSH organics, mottled, (Fill). A-4, ML
WC=19.7%
11 11.404
Based on survey, original ground is at approximately 11.4' bgs, at approximate
elevation 99.0".
61
110 Casing blows indicate a change at 13.0' bgs.
105
[ 15 Grey brown, wet, loose, GRAVEL, some silt.
4D 24/2  |15.00 - 17.00 2131213 5 33
47
5 Small chunks of PEAT noted in wash water coming up at 17.0' bgs.
18.001
65 Wash water changes from brown to grey at 18.0' bgs.
74
- 20 : f
WOH/WOH/WOH/ Failed vane attempt at 20.0' bgs, would not push. G#239839
MV/SD | 24/22 ]20.00 - 22.00 WOH 62 A-4, CL
Grey, wet, very soft, Silty CLAY, trace fine sand, slightly plastic, WC=28.9%
63 (Glaciomarine). LL=32
PL=22
74 PI=10
72
68
25
Remarks:
Rock Coring Down Pressure 500 Ibs.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 3
* \{r\ig:]e{t:g\slgl ;;?:géﬂ?Zthtﬁ\éeti?:%gsguer:r;g?tess\/\%‘ri ﬁ;ﬁgglconditions stated. Groundwater fluctuations may occur due to conditions other B o ri n g NO - BB_ M 08-101




Maine Department of Transportatlon Project: Second Otter Bridge #2754 carries County Boring No.: BB-MOS-101
Soil/Rock Exploration Log Location'R(l)\i(ijIg)Vrzr ('\D/ltétl?rl;eStream
US CUSTOMARY UNITS : ’ PIN: 16667.00
Driller: MaineDOT Elevation (ft.) 110.4 Auger ID/OD: 5" Solid Stem
Operator: Giguere Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: M. Foley Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 7/19/10-7/20/10 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 29+23.2, 4.1 ft Lt. Casing ID/OD: HW & NW Water Level™: 13.0' bgs
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy, = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt Ty = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample Op = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample Su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing C = Consolidation Test
Sample Information
— Laboratory
. £ 2 = — o Testing
o) = [ £ o o . - Results/
= 2 [a] ) -
£ < g 0 e = S ® _5 5 Visual Description and Remarks AASHTO
s| 2| & S 252 _9o | 2| E2|% | 5 and
g| & 3 E- 32 OFC 1%z ¢ Unified Class.
[a} %] [od nE nnns 4 Om |WE| O
25 i i i i i ine).
6D oa2a |25.00 - 27.00 push thru vane 58 Grey, wet, soft, Silty CLAY, trace fine sand, slightly plastic, (Glaciomarine) G;#Z:Qgio
\2A 2560 -2597 Su=402/67 psf =0,
V2B 26.60-26.97|  Su=402/45 b f 62 WC=38.8%
SR U= P 55x110 mm vane raw torque readings: LL=35
5 V2A: 9.0/1.5 ft-lbs PL=23
V2B: 9.0/1.0 ft-lbs PI=12
53
81.40 -_ Y — — —— —— —— — —29.00
54
[ 30 Failed tube attempt, tube would not push.
7D/MU | 24/12 |30.00 - 32.00 3/3/5/6 8 52 Grey, wet, stiff, SILT, some gravel, some fine to coarse sand, occasional
cobbles, (Glaciomarine).
72
71
67
92
[ 35 Grey, wet, very stiff, SILT, some gravel, some fine to coarse sand, occasional G#239841
8D 24/13 |35.00 - 37.00 4/5/717 12 62 cobbles, (Glaciomarine). A-4, ML
WC=12.0%
56
73.40 37.001
a7 a67 blows for 0.8".
Probable Cobble/Boulder at 37.8" bgs.
OPEN Roller Coned down to 38.5' bgs.
Cored from 38.5-42.0" bgs, cored through 0.5' cobble and 1.2 hard Till.
HQLE
- 40
18
49
63 Washed ahead to 45.0" bgs, then telescoped NW Casing down hole.
108
81
[ 45 Grey, wet, very dense, Gravelly fine to coarse SAND, trace silt, (Glacial Till).
9D 24/8  [45.00 - 47.00 47/47/32/21 79 27
78
80
158
64 Cored through 0.6' Quartzite Cobble at 49.1' bgs.
50
Remarks:
Rock Coring Down Pressure 500 Ibs.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 2 of 3
* mg:]e{t:g\slgl ;;?:géﬂ?Zthtﬁ\éetiﬁs%gsgtjer:r;g?tessm%‘ri ﬁ;ﬁgglconditions stated. Groundwater fluctuations may occur due to conditions other B o ri n g NO - BB_ M 08-101




Maine Department of Transportatlon Project: Second Otter Bridge #2754 carries County Boring No.: BB-MOS-101
Soil/Rock Exploration Log Location'R(l)\i(ijIg)Vrzr ('\D/ltétl?rl;eStream
US CUSTOMARY UNITS ' ! PIN: 16667.00
Driller: MaineDOT Elevation (ft.) 110.4 Auger ID/OD: 5" Solid Stem
Operator: Giguere Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: M. Foley Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 7/19/10-7/20/10 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 29+23.2, 4.1 ft Lt. Casing ID/OD: HW & NW Water Level™: 13.0' bgs
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy, = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt Ty = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample Op = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample Su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing C = Consolidation Test
Sample Information
— Laboratory
_ S ~ 2 = S S . e esults,
£ < g 0 e = S ® _5 5 Visual Description and Remarks AASHTO
s| 2| & S 252 _9o | 2| E2|% | 5 and
g| & 3 E- 32 OFC 1%z ¢ Unified Class.
a] n [ nE 0nnSo z |[Oom |WE]| O
50 0.
10D 18/10 (50.50 - 52.00 7/8/12 20 60
(50.8-52.0" bgs) Grey, wet, medium dense, Silty fine to coarse SAND, some
60 gravel, (Glacial Till).
58.40 52.001
R1 [50.4/50.452.00 - 56.20 RQD = 16% NQ-2 Spoon refusal at 52.0' bgs.
CQORE Top of Bedrock at Elev. 58.4'".
Bedrock: Grey, fine grained, SANDSTONE, hard, fresh to slightly weathered,
joints close to moderately close, generally tight, fractures from horizontal to neaf
vertical often along bedding planes, minor silt in-filling, quartzite seams 1/32" tof
[ o 5/32" thick are common. (Vassalboro Formation).
Rock Mass Quality = Very Poor to Poor.
R1:Core Times (min:sec)
_ 52.0-53.0" (8:00)
R2 60/60 |56.20 - 61.20 RQD =43% 53.0-54.0' (3:00)
54.0-55.0" (3:15)
55.0-56.0" (5:00)
56.0-56.2' (3:45) 100% Recovery
R2:Core Times (min:sec)
56.2-57.2' (4:00)
57.2-58.2' (6:15)
L 60 58.2-59.2" (6:30)
59.2-60.2' (6:30)
60.2-61.2' (6:45) 100% Recovery
49.20 61.20
Bottom of Exploration at 61.20 feet below ground surface.
- 65
- 70
75
Remarks:
Rock Coring Down Pressure 500 Ibs.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 3 of 3
* mg:]e{t:g\slgl ;;?:géﬂ?Zthtﬁ\éetiﬁs%gsgtjer:r;g?tessm%‘ri ﬁ;ﬁgglconditions stated. Groundwater fluctuations may occur due to conditions other B o ri n g NO - BB_ M 08-101




Maine Department of Transportation Project: Second Otter Bridge #2754 carries County | BOTiNg NO.: BB-MOS-102
Road over Otter Stream

soifeock Exploraton | og Location: Milford, Maine .
US CUSTOMARY UNITS : : PIN: 16667.00

Driller: MaineDOT Elevation (ft.) 86.9 Auger ID/OD: 5" Solid Stem
Operator: Giguere Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: M. Foley Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 7/21/10-7/22/10 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 30+59.3, 4.7 ft Lt. Casing ID/OD: HW & NW Water Level™: Water Boring
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy, = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt Ty = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample Op = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample Su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing C = Consolidation Test
Sample Information
— Laboratory
- £ o . e esults,
= z a % -
£ < g 0 e = S ® o _5 5 Visual Description and Remarks AASHTO
s| = £ S 252 _0O 22|88 | & and
g| & 3 E- 32 OFC 1%z ¢ Unified Class.
[a} %] [od nE nnns 4 Om |WE| O
ag" i "
0 ™ oa33 | 0.00-2.00 5/2/1-12" 3 iy 3" recovery 1st attempt, sent spoon down a 2nd time 24" recovery.
PUSH
Grey, wet, soft, Silty CLAY, trace fine sand and organics, some wood
fragments, (Glaciomarine).
5 Grey, wet, very soft, Silty CLAY, trace fine to medium sand. G#239842
2D 24/12 | 5.00-7.00 push thru vane A-4. CL
V1A 5.60-5097 Su=45/45 psf WC—’Sl 20
_ 55x110 mm raw torque readings: =oL.
V1B 6.60 - 6.97 Su=134/45 psf V1A: 1.0/1.0 ft-lbs LL=32
V1B: 3.0/1.0 ft-lbs PL=23
P1=9
- 10
bmMmu bpushed casing to 10.3' bgs on 21 July, had to push below bridge deck for
overnight, missed shelby tube at 10.3".
Telescoped NW Casing at 14.0' bgs.
3D 24/24 |14.00-16.00] WOR/WOR/8/11 8 Grey, wet, stiff, Silty CLAY, trace fine to coarse sand, trace gravel,
15 MV 14-00-14.00 71.90 177759 (Glaciomarine).
\Failed 55x110 mm vane attempt, would not push.
15.00
66 Grey, wet, medium dense, Silty fine to coarse SAND, little gravel, (Glacial Till).
34
68
31
- 20
4D 24/1 20.60 - 22. 13/21/17 4 7 . . . .
/10 |20.60 60 38113121/ 8 8 Grey, wet, dense, fine to coarse SAND, some silt, some gravel, (Glacial Till). G#239843
45 A-2-4, SM
WC=8.7%
56
43
SUNK
25
Remarks:
13.6' from Bridge Deck to top of water.
25.3' from Bridge Deck to Mudline. Mudline is 0 ft on this log.
7" thick Bridge Deck.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 2
* mg:]e{t:g\slgl ;;?:géﬂ?Zthtﬁ\éetiﬁs%gsgtjer:r;g?tessm%‘ri ﬁ;ﬁgglconditions stated. Groundwater fluctuations may occur due to conditions other B o ri n g NO - BB_ M 08-102




D = Split Spoon Sample

U = Thin Wall Tube Sample
R = Rock Core Sample
V = Insitu Vane Shear Test

MD = Unsuccessful Split Spoon Sample attempt

Sy, = Insitu Field Vane Shear Strength (psf)

Ty = Pocket Torvane Shear Strength (psf)

Op = Unconfined Compressive Strength (ksf)
Sy(lab) = Lab Vane Shear Strength (psf)

WOH = weight of 140lb. hammer

WOR = weight of rods WOC = weight of casing

Maine Department of Transportation Project: Second Otter Bridge #2754 carries County Boring No.: BB-MOS-102

Soil/Rock Exploration Log Location:R(l)\i(ijIg)Vrzr, ('\D/ltétl?rl;eStream PIN: 16667.00
US CUSTOMARY UNITS . :

Driller: MaineDOT Elevation (ft.) 86.9 Auger ID/OD: 5" Solid Stem

Operator: Giguere Datum: NAVD88 Sampler: Standard Split Spoon

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

Date Start/Finish: 7/21/10-7/22/10 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"

Boring Location: 30+59.3, 4.7 ft Lt. Casing ID/OD: HW & NW Water Level™: Water Boring

Definitions: Definitions: Definitions:

WC = water content, percent
LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

C = Consolidation Test

SSA = Solid Stem Auger
Sample Information
— Laboratory
= ﬁ —_ o Testing
e} = © £ < sl ] e Results/
—~ Z 5 [a <
£ < g 0 e = S ® o _5 ?'_) Visual Description and Remarks AASHTO
£l = g S 252 _0O 2| <ge|® £ and
o | s s &3 3LgGr | &8|az| @ Unified Class.
[a} %] [od nE nnns 4 Om |WE| O
25 BREE i i i ill).
5D 247 125.00 - 27.00 413/4/4 7 2% %E? | Grey, wet, loose, fine to coarse SAND, some gravel, some silt, (Glacial Till)
&%
24 o
22
R1 20.4/16 (28.40 - 30.10 RQD = 60% NQ-2 | 58.40F 28.501
Top of Bedrock at Elev. 58.4'".
Bedrock: Grey, fine grained, SANDSTONE, hard, fresh to slightly weathered,
L 30 joints close to moderately close, generally tight, fractures from horizontal to near
R2 60/62 130.10-35.10 RQD = 67% CORE vertical often along bedding planes, minor silt in-filling, quartzite seams 1/32" tof
5/32" thick are common. (Vassalboro Formation).
Rock Mass Quality = Fair.
R1:Core Times (min:sec)
28.4-29.4' (4:18)
29.4-30.1' (6:00) 78% Recovery
R2:Core Times (min:sec)
30.1-31.1' (3:00)
31.1-32.1' (3:00)
32.1-33.1' (5:30)
- 35 33.1-34.1' (4:45)
R3 48/48 |35.10 - 39.10 RQD =67% 34.1-35.1' (3:45) 103% Recovery
R3:Core Times (min:sec)
35.1-36.1" (5:00)
36.1-37.1' (4:30)
37.1-38.1' (3:45)
38.1-39.1' (3:18) 100% Recovery
47.80 39.101
Bottom of Exploration at 39.10 feet below ground surface.
- 40
- 45
50
Remarks:
13.6' from Bridge Deck to top of water.
25.3' from Bridge Deck to Mudline. Mudline is 0 ft on this log.
7" thick Bridge Deck.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 2 of 2
* mg:]e{t:g\slgl ;;?:géﬂ?Zthtﬁ\éetiﬁs%gsgtjer:r;g?tessm%‘ri ﬁ;ﬁgglconditions stated. Groundwater fluctuations may occur due to conditions other B o ri n g NO - BB_ M 08-102




Maine Department of Transportatlon Project: Second Otter Bridge #2754 carries County Boring No.: BB-MOS-103
f ; Road over Otter Stream
Soil/Rock Exploration Log . . :
Location: Milford, Maine .
US CUSTOMARY UNITS PIN: 16667.00
Driller: MaineDOT Elevation (ft.) 110.4 Auger ID/OD: 5" Solid Stem
Operator: Giguere Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: M. Foley Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 7/20/10-7/21/10 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 31+71.9, 7.1 ftRt. Casing ID/OD: HW & NW Water Level™: 11.2' bgs.
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy, = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt Ty = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample Op = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample Su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing C = Consolidation Test
Sample Information Laborat
— aboratory
= ﬁ —_ o Testing
e} = © £ < sl ] e Results/
= 2 5 [a] ) -
£ z g e e = S ® o _5 5 Visual Description and Remarks AASHTO
< = g = 252 _0O 2| <ge|® = and
g| & 3 E- 32 OFC 1%z ¢ Unified Class.
[a} %] [od nE nnns 4 Om |WE| O
0 astw 7" Pavement
109.80 aSSA to 10.0' bgs, then pushed HW Casing to 10.0' bgs.
. _ —0.60{ G#239844
1D 24/11 | 1.00 - 3.00 6/10/10/4 20 Brown, damp, medium dense, fine to coarse SAND, some gravel, some silt, A-2-4, SM
(Fill). WC=7.3%
107.90 XX _—— — — — — — — — 250
25358
258
253585
LK
8
28
2%
L 5 K . i i
XXX Brown, damp, stiff, Clayey SILT, trace fine to coarse sand, trace gravel, slightly |  G#239845
2D/AB | 24/19 5.00 - 7.00 2/4/5/12 9 .:.:.:. plastic, mottled, (Fill). A-6, CL
s WC=23.1%
103.90 ESREX -_V — —— —— —— —— —— —6.50] LL=33
2D/B (6.5-7.0') Brown, damp, medium dens, fine to coarse SAND, some PL=20
gravel, trace silt, (Fill). PI=13
10 3D/A (10.0-11.0") Brown, wet, very loose, Silty fine to coarse SAND, trace
3D/AB | 24/14 ]10.00 - 12.00 2111 2 65 gravel, 2 inch wood chunk, with iron stained layers, (Fill).
99.40 11.001
21 3D/B (11.0-12.0) Grey, wet, soft, SILT, little sand, occasional wood fragments,
non-plastic, (Glacial Till).
58 Based on survey, original ground is at approximately 12.4' bgs, at approximate
elevation 98.0".
219
,%0‘71 Probable Cobble/Boulder at 14.5'bgs.
[ 15 Roller Coned ahead to 15.0' bgs, then began Core run at 15.0' to 16.5'bgs.
NQ-2 0.8' Cobble stacked on 0.3' Cobble with Till in Core Barrel.
4D 24/13 16.50 - 18.50 6/8/8/8 16 bwA Grey, wet, very stiff, SILT, some fine to coarse sand, little gravel, occasional G#239846
cobbles, (Glacial Till). A-4,CL
WC=10.8%
bwashed ahead of Casing from 15.0-31.0' bgs.
[ 20 Similar to above.
5D 24/16 |20.00 - 22.00 4/11/6/9 17
25
Remarks:
Rock Coring Down Pressure 500 Ibs.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 3
* \{r\ig:]e{t:g\slgl ;;?:géﬂ?Zthtﬁ\éeti?:%gsguer:r;g?tess\/\%‘ri ﬁ;ﬁgglconditions stated. Groundwater fluctuations may occur due to conditions other B o ri n g NO - BB_ M 08-103




Rock Coring Down Pressure 500 Ibs.

Maine Department of Transportation Project: Second Otter Bridge #2754 carries County Boring No.: BB-MOS-103
f ; Road over Otter Stream
Soil/Rock Exploration Log . . :
Location: Milford, Maine .
US CUSTOMARY UNITS PIN: 16667.00
Driller: MaineDOT Elevation (ft.) 110.4 Auger ID/OD: 5" Solid Stem
Operator: Giguere Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: M. Foley Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 7/20/10-7/21/10 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 31+71.9, 7.1 ftRt. Casing ID/OD: HW & NW Water Level™: 11.2' bgs.
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy, = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt Ty = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample Op = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample Su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing C = Consolidation Test
Sample Information
— Laboratory
_ S ~ 2 = S . e esults,
£ < g 0 e = S ® _5 ?'_) Visual Description and Remarks AASHTO
s| 2| & S 252 _9o | 2| E2|% | 5 and
g| & 3 E- 32 OFC 1%z ¢ Unified Class.
[a} %] [od nE nnns 4 Om |WE| O
25 i i i i
6D 24110 |25.00 - 27.00 8/5/3/4 8 Grey,_wet,_ stiff, SILT, some fine to coarse sand, little gravel, occasional cobbles,
(Glacial Till).
- 30 Grey, wet, very stiff, SILT, some fine to coarse sand, little gravel, (Glacial Till).| G#239847
7D 24/13 |30.00 - 32.00 5/6/11/9 17 A-4,CL
20 Telescoped NW Casing at 31.0' bgs. WC=11.0%
78
89
101
[ 35 Similar to above, hard.
8D 24/10 |35.00 - 37.00 16/12/18/24 30 94
128
160
174
203
[ 40 Similar to above.
9D 24/13 |40.00 - 42.00 8/13/12/14 25 130
165
216
270
324
[ 45 Grey, wet, hard, SILT, some fine to coarse sand, little gravel, (Glacial Till). G#239848
10D | 24/19 |[45.00 - 47.00 11/11/13/14 24 245 A4 CL
WC=9.7%
256
337
348
486
50
Remarks:

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

than those present at the time measurements were made.

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other

Page 2 of 3
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Maine Department of Transportatlon Project: Second Otter Bridge #2754 carries County Boring No.: BB-MOS-103
Soil/Rock Exploration Log Location'R(l)\i(ijIg)Vrzr ('\D/ltétl?rl;eStream
US CUSTOMARY UNITS : ’ PIN: 16667.00
Driller: MaineDOT Elevation (ft.) 110.4 Auger ID/OD: 5" Solid Stem
Operator: Giguere Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: M. Foley Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 7/20/10-7/21/10 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 31+71.9, 7.1 ftRt. Casing ID/OD: HW & NW Water Level™: 11.2' bgs.
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy, = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt Ty = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample Op = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample Su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing C = Consolidation Test
Sample Information
— Laboratory
= ﬁ —_ o Testing
e} = © £ < sl ] e Results/
= 2 5 [a] )
£ < g 0 e = S ® _5 ?'_) Visual Description and Remarks AASHTO
s| 2| & S 252 _9o | 2| E2|% | 5 and
g| & 3 E- 32 OFC 1%z ¢ Unified Class.
[a} %] [od nE nnns 4 Om |WE| O
50 Grey, wet, hard, SILT, some fine to coarse sand, little gravel, occasional
_ b , v 1 , , 1
11D 24/10 |50.00 - 52.00 15/24/15/8 39 WA cobbles, (Glacial Till).
[ 55 Similat to above, with larger gravel pieces (Max Particle Size 1.75").
12D 24/14 |55.00 - 57.00 11/18/32/25 50
51.30 59.101
R1 28.8/28.8 |59.20 - 61.60 RQD = 45% NQ-2 Top of Bedrock at Elev. 51.3".
- 60 CORE Roller Coned ahead to 59.2' bgs.
Bedrock: Grey, fine grained SANDSTONE, hard, fresh to slightly weathered,
joints close to moderately close, generally tight, fractures from horizontal to nean
R2 40.8/38 |61.60 - 65.00 RQD = 35% vertical often along bedding planes, minor silt in-filling, quartzite seams 1/32" to|
5/32" thick are common. (Vassalboro Formation).
Rock Mass Quality = Poor.
R1:Core Times (min:sec)
59.2-60.2" (3:45)
60.2-61.2' (4:00)
61.2-61.6' (1:00) 100% Recovery
R2:Core Times (min:sec)
- 65 61.6-62.6" (3:45)
R3 48/48 165.00 - 69.00 RQD = 46% 62.6-63.6' (4:18)
63.6-64.6" (5:00)
64.6-65.0" (4:30) 93% Recovery
R3:Core Times (min:sec)
65.0-66.0" (5:30)
66.0-67.0" (3:18)
67.0-68.0" (3:00)
41.40 68.0-69.0" (3:30) 100% Recovery 59,001
Bottom of Exploration at 69.00 feet below ground surface.
- 70
75
Remarks:
Rock Coring Down Pressure 500 Ibs.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 3 of 3
* mg:]e{t:g\slgl ;;?:géﬂ?Zthtﬁ\éetiﬁs%gsgtjer:r;g?tessm%‘ri ﬁ;ﬁgglconditions stated. Groundwater fluctuations may occur due to conditions other B o ri n g NO - BB_ M 08-103




D = Split Spoon Sample
MD = Unsuccessful Split Spoon Sample attempt
U = Thin Wall Tube Sample

R = Rock Core Sample

V = Insitu Vane Shear Test

SSA = Solid Stem Auger

Sy, = Insitu Field Vane Shear Strength (psf)

Ty = Pocket Torvane Shear Strength (psf)

Op = Unconfined Compressive Strength (ksf)
Sy(lab) = Lab Vane Shear Strength (psf)

WOH = weight of 140lb. hammer

WOR = weight of rods WOC = weight of casing

WC = water content, percent
LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

C = Consolidation Test

Maine Department of Transportation Project: Second Otter Bridge #2754 carries County Boring No.: BB-MOS-201
f ; Road over Otter Stream
Soil/Rock Exploration Log . . :
Location: Milford, Maine .

US CUSTOMARY UNITS PIN: 16667.00
Driller: Maine Test Boring Elevation (ft.) 98.7 Auger ID/OD: 5" Solid Stem
Operator: Mike/Mike Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Krusinski Rig Type: Mobile B-53 Tracked Hammer Wt./Fall: 140#/30"
Date Start/Finish: 5/15/2014 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 29+30.4, 59.6 ft Lt. Casing ID/OD: NW Water Level*: 2.6 ft @ 07:30 AM
Definitions: Definitions: Definitions:

Sample Information Laborat
— aboratory
. £ 2 = — Testing
o ~ [ = o
g % 8 a e = % ® o _5 Visual Description and Remarks ARAESSS[%
s| = £ S 252 _0O 2| <ce2|® and
2| 5§ 3 E- 32 OFC $1%3|z2 Unified Class.
[a} %] [od nE nnns 4 Om |WE
0 SSA Brown, moist, fine to coarse SAND, some gravel, occasional cobbles, (Fill).
96.70 E{e s 2.001
E Organic SILT layer.
96.00 F ;JL 9 y 2701
ig Failed 55x110 mm vane attempt.
MV 3.00 - 3.02 Would Not Push appP j aHP = Hydraulic Push
[ S o Grey, wet, very stiff, Silty CLAY, trace fine sand.
1D/MV | 24/13 | 5.00-7.00 3/10/10/14 20 it Failed 16x32 mm vane attempt, would not push.
Similar to above.
2D/MV | 24/12 |8.00-10.00 9/9/12/12 21 Failed 16x32 mm vane attempt, would not push.
[ 10 Failed 16x32 mm vane attempt, would not push. G#262825
3D/MV | 24/14 |10.00 - 12.00 5/4/4/3 8 88.20 10501 A-4, ML
Dark grey, wet, medium stiff, CLAY, some silt, little gravel, trace sand. WC=36.0%
LL=33
4D (12.0-13.3 ft bgs) Similar to above. PL=24
4DIA 18/18 [12.00-13.50 WOH/WOH/50 . PI=9
\/1 12.63-13.00 Su=536/89 psf 55x110 mm vane raw torque readings:
85.40 Bt V1: 12/2 ft-lbs
MV Would Not Push N?'Z g Failed 55x110 mm vane attempt.
A 13.301
ﬁ& ( 4D/A (13.3-13.5 ft bgs) Grey, wet, clayey SILT, some fine sand, trace gravel.
L 15 Cored COBBLE from 13.6-14.0 ft bgs.
_ Cobble and Till from 13.6-14.6 ft bgs.
5D 24114 115,00 - 17.00 28/15/13/13 28 SPI.Eﬁ Grey, wet, medium dense, fine to coarse SAND, some silt, little gravel, (Till).
Roller Coned ahead to 20.0 ft bgs.
ﬁ 5
[ 20 No description given.
6D 20.00 - 22.00 10/14/15/21 29
76.70 22.001
Bottom of Exploration at 22.00 feet below ground surface.
NO REFUSAL
25
Remarks:
Emergency Boring for Slope Failure.
Hydraulic pressure 250 ft-Ibs to 5.0 ft bgs, 400-700 ft-Ibs from 5.0-10.0 ft bgs.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1
* \{r\ig:]e{t:g\slgl ;;?:géﬂ?Zthtﬁ\éeti?:%gsguer:r;g?tess\/\%‘ri ﬁ;ﬁgglconditions stated. Groundwater fluctuations may occur due to conditions other B o ri n g NO - BB_ M 08-201




Definitions:

D = Split Spoon Sample

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

R = Rock Core Sample

V = Insitu Vane Shear Test

Maine Department of Transportation Project: Second Otter Bridge #2754 carries County Boring No.: BB-MOS-202

Soil/Rock Exploration Log Location:R(l)\i(ijIg)Vrzr, ('\D/ltétl?rl;eStream PIN: 16667.00
US CUSTOMARY UNITS . :

Driller: Maine Test Boring Elevation (ft.) 90.2 Auger ID/OD: N/A

Operator: Mike/Mike Datum: NAVD88 Sampler: Standard Split Spoon

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

Date Start/Finish: 5/15/2014-5/16/2014 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"

Boring Location: Casing ID/OD: NW Water Level™: Water Boring

Definitions: Definitions:

Sy, = Insitu Field Vane Shear Strength (psf)

Ty = Pocket Torvane Shear Strength (psf)

Op = Unconfined Compressive Strength (ksf)
Sy(lab) = Lab Vane Shear Strength (psf)

WOH = weight of 140lb. hammer

WOR = weight of rods WOC = weight of casing

WC = water content, percent
LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

C = Consolidation Test

SSA = Solid Stem Auger
Sample Information Laborat
— aboratory
< £ -~ o Testing
o) = [ £ < 8
g % 8 a e = % ® 5 ?') Visual Description and Remarks ARAESSSI.%
< = 2 = 252 _ 0O 2|1 22|38 = and
g| & 3 E- 328G 1%z ¢ Unified Class.
[a} %] [od nE nnns 4 Om |WE| O
0 2 1. See Remarks.
3
2. See Remarks.
V1 2.63-3.00 Su=179/67 psf DROP .
RODS 55x110 mm van raw torque readings:
V1: 4.0/1.5 ft-lbs
V2 3.63-4.00 Su=179/67 psf
! P V2: 4.0/L5 ft-lbs
- 5
- 10
V3 12.63 - 13.00 Su=179/67 psf
u ps 55x110 mm van raw torque readings:
V3: 4.0/1.5 ft-lbs
A\ 13.63 - 14.00| Su=268/89 psf
P V4: 6.0/2.0 ft-los
75.80fr: 14.401
[ 15 Grey, wet, very dense, silty, fine to coarse SAND, some gravel, occasional
1D 24/4  |15.00 - 17.00 45/34/34/40 68 WoC cobbles, (Till).
3 Roller Coned ahead to 20.0 ft bgs.
27
46
69
[ 20 Similar to above.
2D 18/4 [20.00 - 21.50| 13/14/85-ROCK?
68.70 [l 21,501
Bottom of Exploration at 21.50 feet below ground surface.
25
Remarks:
Emergency Boring for Slope Failure.
1. First location unable to pentrate Riprap below 4.0 ft bgs, relocated boring.
2. Rods slipped and sank to 10.5 ft bgs, casing to 9.0 ft bgs, clean out to 12.5 ft bgs.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1
* mg:]e{t:g\slgl ;;?:géﬂ?Zthtﬁ\éetiﬁs%gsgtjer:r;g?tessm%‘ri ﬁ;ﬁgglconditions stated. Groundwater fluctuations may occur due to conditions other B o ri n g NO - BB_ M 08-202




Maine Department of Transportation Project: Second Otter Bridge #2754 carries County Boring No.: BB-MOS-202A
Road over Otter Stream

soifeock Exploraton | og Location: Milford, Maine .
US CUSTOMARY UNITS : : PIN: 16667.00

Driller: Maine Test Boring Elevation (ft.) 90.5 Auger ID/OD: N/A
Operator: Mike/Mike Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Krusinski Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 5/16/2014 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 29+79.6, 63.0 ft Lt. Casing ID/OD: NW Water Level™: Water Boring
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy, = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt Ty = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample Op = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample Su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing C = Consolidation Test
Sample Information
— Laboratory
= £ S . e esults,
= z a % -
£ < g 0 e = S ® o _5 5 Visual Description and Remarks AASHTO
s| = £ S 252 _0O 22|88 | & and
g| & 3 E- 32 OFC 1%z ¢ Unified Class.
[a} %] [od nE nnns 4 Om |WE| O
0
wocC
WOM
WOM
WOM
WOR/WOR/WOR/ awoM for 0.5 ft.
5 1D 24/24 | 4.50-6.50 WOR mok{' Grey, moist, very soft, CLAY, some silt, trace fine sand. G#262809
} _ 55x110 mm van raw torque readings: A-4, ML
V1 5.13-5.50 Su=223/45 psf HQLE V1. 5.0/1.0 f-lbs Wfis_a%j%
v2 6.13-650 |  Su=223/54 psf V2:5.0/1.2 ft-lbs PL=25
P1=9
Change on rods to dark grey, very soft Silty CLAY.
V3 8.63-9.00 Su=179/67 psf .
P 55x110 mm van raw torque readings:
V3: 4.0/1.5 ft-lbs
V4 9.63 - 10.00 Su=156/71 psf
L P V4 3.5/1.6 ft-Ibs
} _ 55x110 mm van raw torque readings:
V5 12.13-12.50 Su=246/54 psf V5: 5.5/1.2 ft-lbs
V6 13.13-1350]  Su=223/45 psf 30 V6: 5.0/1.0 ft-lbs 1370
- /15/15/ . ! . . o :
b 13.90-15.%0 HHSAsI22 Grey, wet, medium dense, fine to coarse SAND, little silt, (Glacial Till).
- 15
15.901
Bottom of Exploration at 15.90 feet below ground surface.
- 20
25
Remarks:
Emergency Boring for Slope Failure.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1
* mg:]e{t:g\slgl ;;?:géﬂ?Zthtﬁ\éetiﬁs%gsgtjer:r;g?tessm%‘ri ﬁ;ﬁgglconditions stated. Groundwater fluctuations may occur due to conditions other B o ri n g NO - BB_ M OS-ZOZA




Maine Department of Transportatlon Project: Second Otter Bridge #2754 carries County Boring No.: BB-MOS-203
f ; Road over Otter Stream
Soil/Rock Exploration Log . . :
Location: Milford, Maine .
US CUSTOMARY UNITS PIN: 16667.00
Driller: Maine Test Boring Elevation (ft.) 87.9 Auger ID/OD: N/A
Operator: Mike/Mike Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Krusinski/Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 5/16/2014; 11:45-13:30 Drilling Method: Cased Wash Boring Core Barrel: N/A
Boring Location: 30+08.5, 59.6 ft Lt. Casing ID/OD: NW Water Level™: River Boring
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy, = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt Ty = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample Op = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample Su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing C = Consolidation Test
Sample Information
— Laboratory
_ S ~ 2 = S . e esults,
£ < g 0 e = S ® _5 ?'_) Visual Description and Remarks AASHTO
s| 2| & S 252 _9o | 2| E2|% | 5 and
g| & 3 E- 32 OFC 1%z ¢ Unified Class.
[a} %] [od nE nnns 4 Om |WE| O
0 woc i
wocC i1l
B0 aHP = Hydraulic Puch
aHpP i
WOR/WOR/WOR/ ‘ Light grey, moist, very soft, Silty CLAY, trace fine sand, changing to dark grey,| G#262808
1D 24/24 | 3.00 - 5.00 WOR SP'IE"\:‘ 4 moist, very soft, Silty CLAY; sand and gravel in top of spoon. A-6, CL
[ WC=46.1%
s LL=37
- 5 ae PL=24
s PI=13
} _ 55x110 mm vane raw torque readings:
V1 6.13 - 6.50 Su=89/45 psf it V1: 2.0/1.0 f-lbs
i V2:2.5/1.2 ft-lbs.
V2 7.13-7. =112/54 psf ;
3-750 su /54 ps t Washed ahead to 9.0 ft bgs.
V3 9.63 - 10.00 Su=143/49 psf 8
L 10 P 1 55x110 mm vane raw torque readings:
a4 V3:3.2/1.1 ft-lbs
! 10.63 - 11.00 Su=134/31 psf a
! b 0 va: 3.000.7 ft-lbs
Something stiff at 13.0 ft bgs.
V5 13.13-13.50 Su=223/121 psf f 55x110 mm vane raw torque readings:
i V5: 5.0/2.7 ft-lbs
73. 70§
2D/MV | 24/15 |[14.20 - 16.20 11/19/27/31 46 ; - 14.201
L 15 \ |/ Failed vane attempt, could not push.
\/ Grey, damp, dense, fine to medium SAND, trace silt, trace of rounded gravel,
(Till).
71.70 16.207
Bottom of Exploration at 16.20 feet below ground surface.
- 20
25
Remarks:
Emergency Boring for Slope Failure.
11.4 ft from Raft Deck to Ground.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1
* \{r\ig:]e{t:g\slgl ;;?:géﬂ?Zthtﬁ\éeti?:%gsguer:r;g?tess\/\%‘ri ﬁ;ﬁgglconditions stated. Groundwater fluctuations may occur due to conditions other B o ri n g NO - BB_ M 08-203




Maine Department of Transportatlon Project: Second Otter Bridge #2754 carries County Boring No.: BB-MOS-204
Soil/Rock Exploration Log Location'R(l)\i(ijlf(Z)Vrzr ('\Dﬂtétl?rl;:tream
US CUSTOMARY UNITS : ’ PIN: 16667.00
Driller: Maine Test Boring Elevation (ft.) 86.0 Auger ID/OD: N/A
Operator: Mike Porter/Mike Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Krusinski Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 5/16/2014; 13:35-15:15 Drilling Method: Cased Wash Boring Core Barrel: N/A
Boring Location: 30+18, 68.0 ft Lt. Casing ID/OD: NW Water Level™: River Boring
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy, = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt Ty = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample Op = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample Su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing C = Consolidation Test
Sample Information
— Laboratory
_ S ~ 2 = S S . e esults,
£ < g 0 e = S ® _5 5 Visual Description and Remarks AASHTO
s| 2| & S 252 _9o | 2| E2|% | 5 and
g| & 3 E- 32 OFC 1%z ¢ Unified Class.
[a} %] [od nE nnns 4 Om |WE| O
0 . .
WOC Washed ahead to 1.0 ft bgs
V1 1.63-2.00 Su=62/22 psf OPEN .
P HAOLE 55x110 mm vane raw torque readings:
V1:1.4/0.5 ft-lbs
V2 2.63-3.00 Su=134/31 psf
‘ P V2: 3.0/0.7 ft-lbs.
Grey, moist, very soft, silty CLAY.
[ ° 55x110 mm vane raw torque readings:
V3 5.13-5.50 Su=156/67 psf V3: 13515 fi-lbs
V4 6.13-650 |  Su=134/27 psf V4: 3.0/0.6 ft-lbs
V5 8.63-9.00 Su=246/54 psf .
P 55x110 mm vane raw torque readings:
V5: 5.5/1.2 ft-lbs
V6 9.63 - 10.00 Su=179/67 psf
L P V/6: 4.0/1.5 ft-Ibs
Roller coned on Till.
1D | 172 |11.08-1250]  23/34/60(5") Rock Fragment.
73.50 12.501
Bottom of Exploration at 12.50 feet below ground surface.
- 15
- 20
25
Remarks:
Emergency Boring for Slope Failure.
13.7 ft from Raft Deck to Ground.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1
* mg:]e{t:g\slgl ;;?:'géﬂtg:\thtﬁ\éetiﬁs%gsgtjer:r;g?tessm%‘ri ﬁ;ﬁgglconditions stated. Groundwater fluctuations may occur due to conditions other B o ri n g NO - BB_ M 08-204




Maine Department of Transportation Project: Second Otter Bridge #2754 carries County Boring No.: BB-MOS-301

SuilfRock Exploration Log Location:Rcl)\j(ijlf(Z)\?Zr, ;)At;?;esneam WIN: 16667.00
US CUSTOMARY UNITS ' d

Driller: MaineDOT Elevation (ft.) 1129 Auger ID/OD: 5" Solid Stem

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

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

Date Start/Finish: 6/6/14-6/9/14 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"

Boring Location: 29+69, 7.5 ft Lt. Casing ID/OD: HW Water Level™: None Observed

Hammer Efficiency Factor: 0.867 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:

D = Split Spoon Sample
MD = Unsuccessful Split Spoon Sample attempt
U = Thin Wall Tube Sample

R = Rock Core Sample
SSA = Solid Stem Auger

HSA = Hollow Stem Auger
RC = Roller Cone

Sy, = Insitu Field Vane Shear Strength (psf)
Ty = Pocket Torvane Shear Strength (psf)
ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw field SPT N-value

Su(lab) = Lab Vane Shear Strength (psf)

WC = water content, percent
LL = Liquid Limit
PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index
V = Insitu Vane Shear Test, PP = Pocket Penetrometer WORI/C = weight of rods or casing Ngg = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis
MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
P . Laboratory
_ z .g = . B o Testing
o ~ [ = Q O o
= z g a © S 2 5 o Visual Description and Remarks Ai%s"::lﬁg
= TR - 58 8 | 8 2q|5 | % and
& g & E- 3LLGK 3 8| 28 |az| ¢ Unified Class.
[a) %) o nE DnnSo z z Om |WE]| O
0 I ]112.73 2" PAVEMENT.
SSA g 0.174
111.65 A% 13" CONCRETE (Approach Slab).
32 -2
] Brown, dry, medium dense, fine to coarse SAND, some gravel, trace silt,
1D 24/9 2.00 - 4.00 4/5/8/14 13 19 ::::::: occasional cobble, (Fill).
o
KKK
QS
KKK
QK
KX
R
[ 5 ::::::: Brown, damp, medium dense, fine to coarse SAND, some gravel, little G#245369
2D 24/18 5.00 - 7.00 8/8/8/9 16 23 47 ::::::: silt, (Fill). A-1-b, SM
65 S5 WC=4.4%
%
QS
93 KR
R
LS
78 3RS
R
QRS
72 SRR
L 10 3RS
RIS
38 358
LRSS — — — — — — — — — — — — — — — — — — 11.001
140 Change from new embankment fill to old fill extension at 11.0 ft bgs.
147
73
173 Wood in wash water, old Fill extension.
[ 15 19 Roller Coned through Cobbles/Rubble and Gravel from 15.0-16.8 ft bgs.
159
Wood from 16.8-17.3 ft bgs.
95.60 17.304
77
Grey-brown, moist, medium dense, GRAVEL, some sand (6"), overlying] G#245370
3D 24/9  (18.00 - 20.00 3/3/6/8 9 13 54 and mixed with at interface, grey, silty CLAY, some brown organics A-1-b, GM
(PEAT), trace wood fragments. WC=26.2%
52 Ignition (T267)
[ 20 Grey, moist, medium stiff, clayey SILT, trace fine sand, trace gravel. Loss 17.4%
4D 24/14 {20.00 - 22.00 2/2/414 6 9 43 H20 26.2%
G#245371
59 A-4, ML
WC=26.7%
73 LL=29
PL=23
1U | 241216 |2350-2550|  Piston Sample 63 PI=6
45
25
Remarks:
400# down pressure on Core Barrel.
Installed Inclinometer with inside base of inclinometer casing at 54.2' bgs.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 3
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than those presen?at the time measurements were made. Y B orin g NO . BB' M 05'301




Maine Department of Transportatlon Project: Second Otter Bridge #2754 carries County Boring No.: BB-MOS-301
f : Road over Otter Stream
Soil/Rock Exploration Log . . -
Location: Milford, Maine .

US CUSTOMARY UNITS WIN: 16667.00
Driller: MaineDOT Elevation (ft.) 112.9 Auger ID/OD: 5" Solid Stem
Operator: Giles/Daggett/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: B.Wilder/L. Krusinski Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 6/6/14-6/9/14 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 29+69, 7.5 ft Lt. Casing ID/OD: HW Water Level*: None Observed
Hammer Efficiency Factor: 0.867 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample attempt

V = Insitu Vane Shear Test, PP = Pocket Penetrometer

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = weight of 140lb. hammer
WOR/C = weight of rods or casing

Sy, = Insitu Field Vane Shear Strength (psf)
T, = Pocket Torvane Shear Strength (psf)
ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw field SPT N-value

Hammer Efficiency Factor = Annual Calibration Value
Ngo = SPT N-uncorrected corrected for hammer efficiency

Sy(lab) = Lab Vane Shear Strength (psf)
WC = water content, percent

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information Laborat
— aboratory
) z £ = . g Testing
o} ~ o = S S ) L Results/
= z a S o
£ < g 0 e ¢ = £ o 5 Visual Description and Remarks AASHTO
£ = c = 252 =9 2 £2(¢g and
gl & S E- 3e8GC 5| 8|83 (= Unified Class.
[a} n o nE nnhs z 4 Oom | W@
25
Mv 2550-25.50|  Would not Push 48 Failed 55x110 mm vane attempt.
68
74
MU 240 |28.50-30.50|  Piston Sample 64 Failed Tube attempt, let set 20 minutes.
63
- 30
2U 24124 130.50 - 32.50 Piston Sample 42 Grey, wet, soft, silty CLAY with wood fragments, trace fine sand.
(Wood fragments in top of tube).
53
Vi 3250-32.87|  Su=357/179 psf 58 55x110 mm vane raw torque readings:
V1: 8.0/4.0 ft-lbs
MV 33.50-3350|  Would not Push 59 Failed 55x110 mm vane attempt.
173 78.30 34.601
[ 35 Grey, moist, medium dense, silty, fine to coarse SAND, little gravel, G#245372
5D 24/11 [35.00 - 37.00 61/8/9/11 17 25 32 (Glacial Till). A-4, SM
Roller Coned ahead to 40.0 ft bgs. WC=10.1%
70
93
97
133
[ 40 Grey, moist, dense, sandy SILT, little gravel, (Glacial Till). G#245373
6D 24/10 [40.00 - 42.00 17/17/9/7 26 38 58 Roller Coned ahead to 45.0 ft bgs. A-4, SM
WC=10.0%
65
81
82
97
[ 45 Grey, moist, medium dense, silty SAND, some gravel, (Glacial Till). G#245374
7D 24/5 |45.00 - 47.00 41101619 16 23 61 Roller Coned ahead to 50.0 ft bgs. A-4, SM
WC=8.7%
58
58
91
125
50
Remarks:
400# down pressure on Core Barrel.
Installed Inclinometer with inside base of inclinometer casing at 54.2' bgs.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 2 of 3
* Water level readings have b de at ti d und diti tated. Groundwater fluctuati due t diti th .
than those present at the fime measurements were made. o eons may eeeurae foraonciions ofer Boring No.: BB-MO0S-301




Maine Department of Transportatlon Project: Second Otter Bridge #2754 carries County Boring No.: BB-MOS-301
f : Road over Otter Stream
Soil/Rock Exploration Log . . -
Location: Milford, Maine .

US CUSTOMARY UNITS WIN: 16667.00
Driller: MaineDOT Elevation (ft.) 112.9 Auger ID/OD: 5" Solid Stem
Operator: Giles/Daggett/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: B.Wilder/L. Krusinski Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 6/6/14-6/9/14 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 29+69, 7.5 ft Lt. Casing ID/OD: HW Water Level*: None Observed
Hammer Efficiency Factor: 0.867 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:

D = Split Spoon Sample
MD = Unsuccessful Split Spoon Sample attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample attempt
V = Insitu Vane Shear Test,

PP = Pocket Penetrometer

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = weight of 140lb. hammer
WOR/C = weight of rods or casing

Sy, = Insitu Field Vane Shear Strength (psf)
T, = Pocket Torvane Shear Strength (psf)

ap = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw field SPT N-value

Hammer Efficiency Factor = Annual Calibration Value
Ngo = SPT N-uncorrected corrected for hammer efficiency

Sy(lab) = Lab Vane Shear Strength (psf)
WC = water content, percent

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information Laborat
— aboratory
c £ ~ B Testing
=} = © £ < ©
g % g % e = 8;/ “g’ s Visual Description and Remarks Aliessgl;sé
£ = c = 252 _©O 2 2 2 E and
g 5 S E- 3e8GC 5| 8|83 |82 Unified Class.
a] ) o nE ounnSo z Z | Om |WE
50 i i i i
8D 24114 150,00 - 52.00 12/6/9/13 15 2 64 Grey,'m0|§t, medium dense, fine to coarse SAND, some silt, trace gravel
(Glacial Till).
58 Roller Coned ahead to 54.7 ft bgs.
72
57
2148 blows for 0.7 ft.
R1 60/60 (54.80 - 59.80 RQD =94% a148 58.20 54701
[ 95 NQ-2— £g10 Top of Bedrock at Elev. 58.2 ft.
Roller Coned ahead in Rock to 54.8 ft bgs.
54.80
R1: Bedrock: Grey, fine grained, METASANDSTONE, very hard, fresh,
massive, joint set widely spaced; near horizontal.
Rock Mass Quality: Excellent
R1:Core Times (min:sec)
54.8-55.8 ft (7:00)
55.8-56.8 ft (9:00)
_ 56.8-57.8 ft (9:00)
o R2 54/54 (59.80 - 64.30 RQD = 95% 57.8-58.8 ft (7:30)
58.8-59.8 ft (7:00) 100% Recovery
R2: Bedrock: Similar to R1. Rock Mass Quality: Excellent.
R2:Core Times (min:sec)
59.8-60.8 ft (4:00)
60.8-61.8 ft (6:30)
61.8-62.8 ft (4:15)
62.8-63.8 ft (5:30)
63.8-64.3 ft (6:45) 100% Recovery
48.60 64.301
| o5 Bottom of Exploration at 64.30 feet below ground surface.
- 70
75
Remarks:
400# down pressure on Core Barrel.
Installed Inclinometer with inside base of inclinometer casing at 54.2' bgs.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 3 of 3
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than tho\sle presén?at th\(e time measurem(lents were Lrlna\de. " Hnew et v oceur ey . Borin g No.: BB-MO0OS-301




Maine Department of Transportation  |project: Second Otter Bridge #2754 carries County | BOTiNG NO.. BB-MOS-401
; - Road over Otter Stream

Soil/Rock Exploration Log Location: Milford, Maine

US CUSTOMARY UNITS WIN: 16667.00
Driller: Maine Test Boring, Inc. Elevation (ft.) 98.58 Auger ID/OD: 5" Solid Stem
Operator: Enos/Dube Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Be Schonewald Rig Type: Mobile Drill B-53 Hammer Wt./Fall: 140#/30"
Date Start/Finish: 8/13/2014; 08:00-14:00 Drilling Method: Cased Wash Boring Core Barrel: N/A
Boring Location: 29+72.9, 47.6 ft Rt. Casing ID/OD: HW to 7.0 ft bgs. Water Level*: None Observed
Hammer Efficiency Factor: 0.60 Hammer Type:  Automatic(J HydraulicOJ Rope & Cathead X

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample Attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample Attempt

V = Field Vane Shear Test, PP = Pocket Penetrometer

RC = Roller Cone

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

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

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

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

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

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

LL = Liquid Limit

PL = Plastic Limit

PI = Plasticity Index

G = Grain Size Analysis

MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
Laboratory
-~ < Ee] N
. S I = Qo o Testing
S = @ £ < 3] s] ) - Results/
—~ z a S 9} |
£ = g > e = Y £ o 5 o Visual Description and Remarks AASHTO
| = g = 252 _0O g cel8 | £ and
gl & 5 &= s52egC 5| 8| %233z 8 Unified Class.
[a] [ o nE onnSs z z |On |WwE| O
0 ]
SSA
Wood at 1.0 ft bgs.
1D 24/10 | 1.50-3.50 WOH/1/2/6 3 3 o 2.54 Dark greyish brown, wet, soft, fine sandy SILT with wood, roots and
grass, (Recent Alluvium).
94.08f 4.501
[ S Failed 55x110 mm vane attempt, could not push.
2D/IMV| 24/13 | 5.00-7.00 2/3/4/5 7 7 AWH";:%L Dark grey, damp, medium stiff, SILT to Clayey SILT, with slight
plagticity (ML) .
Failed 55x110 mm vane attempt, could not push.
MD/MV|  24/0 |8.00-10.00 4/7/8/10 15 15 (Resample) Dark grey, stiff, Clayey SILT with 2 pieces rounded
gravel. Drilling behavior suggests gravel pieces are drop stonesin silt-
clay.
[ 10 Failed 55x110 mm vane attempt, could not push. GH2426T7
3D/MV | 24/19 (10.00- 12.00 2144415 8 8 Dark grey with black pockets, moist, medium stiff, Silty CLAY, trace A-4,CL
sand (CL). WC=24.9%
LL=31
PL=22
PI=9
Failed 55x110 mm vane attempt, could not push.
4D/MV | 24/19 113.00-15.00 2/8/13/13 21 21 4D (13.0-14.4 ft) Dark grey, damp, very stiff, Clayey SILT, trace fine
sand, (CL).; grading at 14.4 ft bgsto Till (4D/A below).
84.18 14.40]
- 15 4D/A (14.4-15.0 ft) Grey, damp, gravelly fine to medium SAND,
somesilt, trace coarse sand, (Till).
Dark grey, damp, medium dense, fine to medium SAND, some gravel,
5D 24/10 |17.00- 19.00 15/9/13/11 22 22 little silt, trace coarse sand, (Till).
79.58 19.001
Bottom of Exploration at 19.00 feet below ground surface.
| NO REFUSAL
20
25
Remarks:

than those present at the time measurements were made.

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

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other

Page 1 of 1

Boring No.: BB-M0S-401




Maine Department of Transportation |project: Second Otter Bridge #2754 carries County | BOTiNg No.: BB-MOS-402
Soil/Rock Exploration Log Location:Rclz/Iaﬂfcc))\:cejr, 3;?:]3@3"
US CUSTOMARY UNITS WIN: 16667.00
Driller: Maine Test Boring, Inc. Elevation (ft.) 98.51 Auger ID/OD: N/A
Operator: Enos/Dube Datum: NAVD88 Sampler: Thin Wall Tube
Logged By: Be Schonewald Rig Type: Mobile Drill B-53 Hammer Wt./Fall: Hydraulic Push
Date Start/Finish: 8/13/2014; 14:15-16:15 Drilling Method: Cased Wash Boring Core Barrel: N/A
Boring Location: 29+74.8, 51.8 ft Rt. Casing ID/OD: HW Water Level*: None Observed
Hammer Efficiency Factor: 0.60 Hammer Type:  Automatic(J HydraulicOJ Rope & Cathead X

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample Attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample Attempt

V = Field Vane Shear Test, PP = Pocket Penetrometer

RC = Roller Cone

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

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

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

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

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

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

LL = Liquid Limit

PL = Plastic Limit

PI = Plasticity Index

G = Grain Size Analysis

Top of tube samples packed with sand; top od silt-clay marked on tube.

MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
Laboratory
-~ < Ee] N
. S I = Qo o Testing
S = @ £ < 3] s] ) - Results/
=) z a S 9] |
£ = g > e < E £ o 5 o Visual Description and Remarks AASHTO
< =3 o ° 052 O o co | = d
a € c € E T =] olaz|z =3 an
© IS [ c = Scsot 3 ) co|lo3| & Unified Class.
[a] [%] o n E nnnes z 4 Om |[WE| O
0 HYD No material description given.
PUSH
F 5
WASH
AHEAD
90.51 8.001
1U 24/17 |8.00-10.00 Su= > 4087 psf Grey, Clayey-SILT, stonein top of sample; portion of sample may be
\/1 8.20-831 viable.
16x32 mm vane raw torque readings:
V1:>26in-lbs
10
2U 24/24 11050- 1250 Su=1965/393 psf
2 10.70-10.81 P Grey, Clayey-SILT. '
16x32 mm vane raw torque readings:
V2:12.5/25in-Ibs
86.01 12.501
Bottom of Exploration at 12.50 feet below ground surface.
NO REFUSAL
15
F 20
25
Remarks:

than those present at the time measurements were made.

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

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other

Page 1 of 1

Boring No.: BB-M0OS-402




Maine Department of Transportation
Soil/Rock Exploration Log
US CUSTOMARY UNITS

Project: Second Otter Bridge #2754 carries County Bori
Road over Otter Stream
Location: Milford, Maine

WIN:

ng No.: BB-MOS-501

16667.00

Driller: MaineDOT Elevation (ft.) 1133 Auge

r ID/OD: 5" Solid Stem

Operator: Giles/Daggett/Giles Datum:

NAVD88 Sampler: Standard Split Spoon

Logged By: B. Wilder Rig Type:

CME 45C Hammer Wt./Fall: 140#/30"

Date Start/Finish: 7/13/2015 Drilling Method: Cased Wash Boring Core

Barrel: N/A

Boring Location: 31+36.2, 10.6 ft Lt. Casing ID/OD: HW Wate!

r Level®: None Observed

Hammer Efficiency Factor: 0.908 Hammer Type:  AutomaticX HydraulicOJ Rope &

Cathead O

Definitions: R = Rock Core Sample

D = Split Spoon Sample SSA = Solid Stem Auger

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

U = Thin Wall Tube Sample RC = Roller Cone

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

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

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibrati
V = Field Vane Shear Test, PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngo = SPT N-uncorrected Corrected for Hammer Efficien
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected

Sample Information

WC = Water Content, percent
LL = Liquid Limit
PL = Plastic Limit
on Value PI = Plasticity Index
cy G = Grain Size Analysis
C = Consolidation Test

Sample Depth

(ft)

Blows (/6 in.)
N-uncorrected

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

or RQD (%)

(psf)

N6o

Visual Descriptio

Casing
Elevation
Graphic Log

Laboratory
Testing
Results/

AASHTO

and
Unified Class.

n and Remarks

o[ Depth (ft.)

4" Pavement

> |Blows
=
2
N
[{}
Q

I

0.33{

13" Concrete Approach Slab.

1.404

%N
X

%a%%"

RN
pesetesesesesd
0 0000

XXX
.0’0’0’

1D 24/14 | 3.00-5.00 3/4/5/5 9

14

2
%
&2
020

X%
%%

Brown, dry, medium dense, fine to
silt, (Fill).

Yo%
QD
ozo
R
0’0

R
X
K

o,
X0

V%% %%
CRRKS
???
XXX
0’0’0’0’ X

<
%
0
%%

F 5
2D 24/12 | 5.00-7.00 6/8/8/8 16

24

Yo%
QR
0:0
3R
0’0

32

R
9,
%

o,
.0

gravel, (Fill).

2%
35
o

R

RS
1800t
%%

X XX
9a0%%

.‘,‘,‘,......
028
XK

55

Yo%
Q2
020
R
0’0

.
X
K

o,
X0

oY% %
SRR
off
XX
0’0?0’ X

55

.‘,‘....
K
KX

9%
o,
882
XK
ba¥%

57

%%
o
8

XX
X

XX
099

F 10
3D 24/6 [10.00 - 12.00 6/7/9/11 16

24

Yo%
<
020
0o
.0’0

Brown, wet, medium dense, fine to

42 (Fill).

X
0:0:
2%

%
KKK

R

Yo%
3R
020:0
XX
0’0’0

143

<

X

0
%%

Yo%
QD
ozo
SR
0’0

4D 24/15 |12.00- 14.00 16/16/12/7 28

42

R
X
K

o,
X

82

2%
3
o

R

,.'.,.'...
R
ozofzo
CRRX
0?0?0?0

78

R
o,
22
o,
X

L

coarse SAND, some gravel, trace G#263881
A-1-b, SW-SM
WC=3.5%

Brown, damp, medium dense, fine to coarse SAND, little silt, little G#263882

A-1-b, SM
WC=8.2%

coarse Sandy GRAVEL, tracesilt, | G#263883
A-1-a, SW-SM
WC=8.9%

Brown, wet, dense, fine to coarse SAND, some gravel, little silt, (Fill).| G#263884

S
et

107

F 15
5D 15.6/12 (15.00 - 16.30 3/4/60(3.6") ---

55 fill extension.)

137

6D 24/4  [17.50 - 19.50 12/8/5/4 13

20

31 Similar to above, medium dense.

5007070 070 00 0:070:0:0:0:0"0:011

85 94.80;

F 20

87 tracesilt.

ot MR R R R R R R KR RIS IS ISR
B K R I I I I IR,
N PDIIITY Y A~ A A A A LA

7D 24/4 120.00 - 22.00 2/2/3/3 5

Roller Coned ahead through Cobble from 16.3-17.2 ft bgs.

14.001

Brown, wet, dense, fine to coarse SAND, some gravel, trace silt, (Old | G#263885

A-1-b, SW-SM
WC=13.7%

Dark brown, soft, Organic PEAT.

89

8D/MU| 24/14 [22.50-24.50  Hydraulic Push ---

20001 4263886
Ignition Loss
Loss 14.6%
H20 90.6%

91.30
95

(Glaciomarine).

i Failed Tube attempt.

iv} 24/18 [24.50-26.50  Hydraulic Push -

25

86

RN TINARAG
L A T U G T

22001 Guo63887

Grey, wet, soft, Clayey SILT, trace fine sand, trace gravel, A-4, ML

WC=30.8%
LL=27
PL=23

Grey, wet, soft, Clayey SILT, trace fine sand. PI=4

Remarks:

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

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made.

Page 1 of 2

Boring No.: BB-MOS-501




Maine Department of Transportation  |project: Second Otter Bridge #2754 carries County | BOTiNG NoO.. BB-MOS-501
; - Road over Otter Stream

Soil/Rock Exploration Log Location: Milford, Maine

US CUSTOMARY UNITS WIN: 16667.00
Driller: MaineDOT Elevation (ft.) 1133 Auger ID/OD: 5" Solid Stem
Operator: Giles/Daggett/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 7/13/2015 Drilling Method: Cased Wash Boring Core Barrel: N/A
Boring Location: 31+36.2, 10.6 ft Lt. Casing ID/OD: HW Water Level*: None Observed
Hammer Efficiency Factor: 0.908 Hammer Type:  AutomaticX HydraulicOJ Rope & Cathead

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample Attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample Attempt

V = Field Vane Shear Test, PP = Pocket Penetrometer

RC = Roller Cone

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

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

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

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

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

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

LL = Liquid Limit

PL = Plastic Limit

PI = Plasticity Index

G = Grain Size Analysis

MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
= — - Labor_atory
. £ I = o Testing
e} = © £ < 3} ) L Results/
-~ z [a) S 9}
£ 2 g ° e = E £ o é Visual Description and Remarks AASHTO
gl 2| &£ g 252 _0O o £2|¢ and
gl 8 9 &2 s25a% 2| 8| 88|&z Unified Class.
25 e 4" of sample fell out of bottom of tube. GTX#303508
74 i cL
!gg WC=35.5%
V1 26.50-26.87]  Su=679/89 psf 70 :53 55x110 mm raw torque readings: LL=30
e Vi 15220ftbs | PL=20
v2 27.50-27.87  Su=357/89 pst 92 =§§ V2 8.0/2.0 ft-Ibs PI=10
(G
76 EEE
4 Grey, Wet, very soft to soft, Silty CLAY, trace fine sand, with black G#263888
oD | 2424 [po00-3109 WORMORWORN 7 L aning, (Glecomaring, A6, CL
\/3 20.63.- 30 WOR [ g, . :
30 223745 pe ,gg 55%110 mm raw torque readings: WC=39.4%
V4 30.63-31.00  Su=268/67 psf 81 }55 V3: 5.0/1.0 ft-Ibs LL=37
:gg V4: 6.0/1.5 ft-lbs PL=23
89 :55, PI=14
I
i5d Grey, wet, vert soft to soft, Clayey SILT, tracefine sand, withblack | G#263889
10D | 24/24 [32.00- 34.00 WOR’\C’V%RR/WOR’ 91 :Eg m‘i{i ng. i A-4, ML
MU WOH/WOH " igg Failed Tube attempt. WC=37.1%
155 LL=29
i PL=23
83 i PI=6
- 35 78.30 {445 35.001
MV | 24/3 [3550-3587  WOR/3/6/12 9 14 | a3 i g?igéwazéoarn %}?1&' ould ot push
11D 35 50-37 OPEN Vi , Woul usn.
HALE Grey, wet, very stiff, fine to medium Sandy SILT, some clay.
[ 40 Grey, wet, hard, SILT, some gravel, some fine to coarse sand, little G#263890
12D 24/8 |40.00 - 42.00 30/25/10/16 35 53 clay, (Till). A-4, ML
WC=7.2%
42.00{
[ 45 Grey, wet, very dense, fine to coarse SAND, some gravel, somesilt, G#263891
13D 24/12 145.00 - 47.00 8/12/80/15 92 139 trace clay, occasional cobbles, (Till). A-2-4, SC-SM
WC=8.4%
-47.001
Bottom of Exploration at 47.00 feet below ground surface.
NO REFUSAL
0]
Remarks:

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

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made.
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Appendix B

Laboratory Test Results



State of Maine - Department of Transportation
Laboratory Testing Summary Sheet

Town(s): Milford Project Number: 16667.00
Boring & Sample Station Offset Depth Reference | G.S.D.C.] W.C.| L.L. | P.I. Classification

Identification Number (Feet) (Feet) (Feet) Number Sheet % Unified | AASHTO] Frost
BB-MOS-101, 1D 29+23.2 | 4.1 Lt. 1.0-3.0 239836 1 3.8 SM [ A-1-b Il
BB-MOS-101, 2D 29+23.2 | 4.1 Lt 5.0-7.0 239837 1 9.2 SM A-4 Il
BB-MOS-101, 3D 29+23.2 | 4.1 Lt. | 10.0-12.0 | 239838 1 19.7 ML A-4 \%
BB-MOS-101, 5D 29+23.2 | 4.1 Lt. | 20.0-22.0 | 239839 1 289 32 (10| CL A-4 \Y%
BB-MOS-101, 6D 29+23.2 | 4.1 Lt. | 25.0-27.0 | 239840 1 38.8] 35 [ 12| CL A-6 Il
BB-MOS-101, 8D 29+23.2 | 4.1 Lt. | 35.0-37.0 | 239841 1 12.0 ML A-4 \Y%
BB-MOS-102, 2D 30+59.3 | 4.7 Lt. 5.0-7.0 239842 2 5121 32 | 9 CL A-4 \%
BB-MOS-102, 4D 30+459.3 | 4.7 Lt. | 20.6-22.6 | 239843 2 8.7 SM | A-24 Il
BB-MOS-103, 1D 31+719 | 71 Rt. | 1.0-3.0 239844 3 7.3 SM | A-2-4 Il
BB-MOS-103, 2D/A | 31+719 [ 71Rt. | 5.0-6.5 239845 3 2311 33 [ 13| CL A-6 Il
BB-MOS-103, 4D 31+71.9 | 71 Rt. | 16.5-18.5 | 239846 3 10.8 CL A-4 \%
BB-MOS-103, 7D 314719 | 7.1 Rt. | 30.0-32.0 | 239847 3 11.0 CL A-4 \Y%
BB-MOS-103, 10D | 31+71.9 | 7.1 Rt. [ 45.0-47.0 | 239848 3 9.7 CL A-4 \%

Classification of these soil samples is in accordance with AASHTO Classification System M-145-40. This classification
is followed by the "Frost Susceptibility Rating" from zero (non-frost susceptible) to Class IV (highly frost susceptible).
The "Frost Susceptibility Rating” is based upon the MaineDOT and Corps of Engineers Classification Systems.

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

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

LL = Liquid limit as determined by AASHTO T 89-96 and/or ASTM D 4318-98
PI = Plasticity Index as determined by AASHTO 90-96 and/or ASTM D4318-98
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State of Maine - Department of Transportation
Laboratory Testing Summary Sheet

Town(s): Milford Work Number: 16667.00
Boring & Sample Station Offset Depth Reference | G.S.D.C.] W.C.J L.L. | P.I. Classification
Identification Number (Feet) (Feet) (Feet) Number Sheet % Unified JAASHTOJ Frost
BB-MOS-203/1D 30+08.5 |59.6 Lt.| 3.0-5.5 262808 4 46.1| 37 | 13 CL A-6 [l
BB-MOS-202A/1D | 29+79.6 |63.0 Lt.| 4.5-6.5 262809 4 333 34| 9 ML A-4 \Y
BB-MOS-201/3D 29+30.4 [59.6 Lt.[ 10.0-12.0 [ 262825 4 36.0] 33| 9 ML A-4 [\
BB-MOS-301, 2D 26+69 7.5 Lt 5.0-7.0 245369 5 4.4 SM A-1-b Il
BB-MOS-301, 3D 26+69 | 7.5Lt. | 18.0-20.0 | 245370 5 26.2 GM | A-1-b |
BB-MOS-301, 4D 26+69 7.5Lt. | 20.0-22.0 | 245371 5 2671 29| 6 ML A-4 \Y
BB-MOS-301, 5D 26+69 7.5Lt. | 35.0-37.0 | 245372 5 10.1 SM A-4 [l
BB-MOS-301, 6D 26+69 7.5 Lt. | 40.0-42.0 | 245373 5 10.0 SM A-4 Il
BB-MOS-301, 7D 26+69 7.5Lt. | 45.0-47.0 | 245374 5 8.7 SM A-4 [l
BB-MOS-401, 3D 29+72.9 [47.6 Rt.| 10.0-12.0 | 242677 6 249 31| 9 CL A-4 \Y
Loss on Ignition T267]
Loss% H20%
BB-MOS-301, 3D 26+69 | 7.5Lt. | 18.0-20.0 | 245370 5 26.2 17.4 26.2
GTX Testing
BB-MOS-301, 1U 26+69 7.5Lt. | 23.5-25.5 GTX - 29.2 | 30 |11 CL A-6
BB-MOS-301, 2U 26+29 7.5Lt.| 30.5-32.5 GTX 345 31 | 12| CL A-6

Classification of these soil samples is in accordance with AASHTO Classification System M-145-40. This classification
is followed by the "Frost Susceptibility Rating" from zero (non-frost susceptible) to Class IV (highly frost susceptible).
The "Frost Susceptibility Rating" is based upon the MaineDOT and Corps of Engineers Classification Systems.
GSDC = Grain Size Distribution Curve as determined by AASHTO T 88-93 (1996) and/or ASTM D 422-63 (Reapproved 1998)
WC = water content as determined by AASHTO T 265-93 and/or ASTM D 2216-98
LL = Liquid limit as determined by AASHTO T 89-96 and/or ASTM D 4318-98 NP = Non Plastic
PI = Plasticity Index as determined by AASHTO 90-96 and/or ASTM D4318-98
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State of Maine - Department of Transportation
Laboratory Testing Summary Sheet

Town(s): Milford Work Number: 16667.00
Boring & Sample Station Offset Depth Reference | G.S.D.C.] W.C.J L.L. | P.I. Classification
Identification Number (Feet) (Feet) (Feet) Number Sheet % Unified | AASHTO| Frost
BB-MOS-501, 1D 31+36.2 |10.6 Lt.| 3.0-5.0 263881 1 3.5 SW-SM| A-1-b 0
BB-MOS-501, 2D 31+36.2 [10.6 Lt.| 5.0-7.0 263882 1 8.2 SM A-1-b Il
BB-MOS-501, 3D 31+36.2 |10.6 Lt.| 10.0-12.0 | 263883 1 8.9 SW-SM[ A-1-a | O
BB-MOS-501, 4D 31+36.2 [10.6 Lt.| 12.0-14.0 | 263884 1 9.2 SW-SM| A-1-b 0
BB-MOS-501, 5D 31+36.2 |10.6 Lt.| 15.0-16.3 | 263885 1 13.7 SW-SM| A-1-b 0
BB-MOS-501, 8D 31+36.2 [10.6 Lt.| 22.5-24.5 | 263887 2 30.8| 27 | 4 ML A-4 \Y
BB-MOS-501, 9D 31+36.2 |10.6 Lt.| 29.0-31.0 | 263888 2 39.4|1 37|14 CL A-6 Il
BB-MOS-501, 10D | 31+36.2 |[10.6 Lt.| 32.0-34.0 | 263889 2 3711 29| 6 ML A-4 \Y
BB-MOS-501, 12D | 31+36.2 [10.6 Lt.| 40.0-42.0 [ 263890 2 7.2 ML A-4 \Y
BB-MOS-501, 13D | 31+36.2 [10.6 Lt.| 45.0-47.0 | 263891 2 8.4 SC-SM| A-2-4 | 1l
Loss on Ignition (T 267)
Loss, % H20, %
BB-MOS-501, 7D 31+36.2 |10.6 Lt.| 20.0-22.0 | 263886 14.6 90.6
[ | I I
GTX Testifig
BB-MOS-501, 1U 31+36.2 | 10.6 Lt.| 24.5-26.5 GTX 35.5] 30 | 10 CL A-4

Classification of these soil samples is in accordance with AASHTO Classification System M-145-40. This classification
is followed by the "Frost Susceptibility Rating" from zero (non-frost susceptible) to Class IV (highly frost susceptible).
The "Frost Susceptibility Rating" is based upon the MaineDOT and Corps of Engineers Classification Systems.

GSDC = Grain Size Distribution Curve as determined by AASHTO T 88-93 (1996) and/or ASTM D 422-63 (Reapproved 1998)
WC = water content as determined by AASHTO T 265-93 and/or ASTM D 2216-98
LL = Liquid limit as determined by AASHTO T 89-96 and/or ASTM D 4318-98

PI = Plasticity Index as determined by AASHTO 90-96 and/or ASTM D4318-98
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State of Maine Department of Transportation

GRAIN SIZE DISTRIBUTION CURVE

SIEVE ANALYSIS HYDROMETER ANALYSIS
US Standard Sieve Numbers Grain Diameter, mm
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100 il X & . 0
N | I W T N N | | | | | | | T = —
\\ \\ T \\ T \% T T T T T T T T —
\ IS\ ‘ 1 i o \ i \ \
90 A RN 1\ 10
| — R | | s | | | | N
30 \ 1 | \ S \ R \ \ \ \ N 20
| — — — 1IN ‘ | | | |
! ! ! ! ! ! N , . , E
=i | | ! N %}\.\ ! \ 30 80
=] | | | | | | | | \ | | | | ‘! N\ L
- p—( T 1 T T T T T T T \ T T T T T \\ g
v ‘ " " ‘ N\ ‘ ‘ \
g 60 \ 1 | | I ~ \\* N H \ \ [ N\ 20 >
> | — — — H— | N | | | \ =
= \ e
5 50 \ — - - T \ \ \ \ \ \ N 50 S
£ I | NN | | \ =
= N N\ 2
= o I T \ I [ T ! AN N (PN~
= AN N\ A ] -
» | | | | | | | | | | | | | | | AN
Q T 1 T T T T T T T T T T T T T :
= : — — : T : : ‘ )
g 30 \ 1 | | I \ R N \ \ 70 g
| — — — H— | s | e | A
. . . . . . . . . D .
20 \ 1 | | I \ R \ \ Sk \ 30
| | | | | | | | | | | | | | | N
T 1 T T T T T T T T T T T T T ﬁ*
10 \ 1 | | I \ R \ \ \ \ 90
| | | | | | | | | | | | | | | |
T 1 T T T T T T T T T T T T T T
0 ! T 1 0 11 \ 1 i i ! i 100
76.2 508  38.1 254  19.05 12.7 .53 635 475 2.36 2.00 1.18 0.85 0.426 0.25 0.15 0.075 0.05 0.03 0.005
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Grain Diameter, mm
le Sle Sle Sle 5|
’\ GRAVEL "\ SAND ,“ SILT "\ CLAY "
UNIFIED CLASSIFICATION
Boring/Sample No. Station Offset, ft Depth, ft Description W,%| LL PL | PI WIN
& BB-MOS-101/1D 29+23.2 41LT 1.0-3.0 SAND, little gravel, little silt. 3.8 016667.00
¢ BB-MOS-101/2D 20+23.2 41LT 5.0-7.0 SILT, some gravel, some sand. 9.2 Town
] BB-MOS-101/3D 29+23.2 41LT 10.0-12.0 | SILT, little gravel, little sand. 19.7 Milford
® BB-MOS-101/5D 29+23.2 41LT 20.0-22.0 | Silty CLAY, trace sand. 289 | 32 22 10
A BB-MOS-101/6D 29+23.2 41LT 25.0-27.0 | Silty CLAY, trace sand. 388 | 35 @ 23 12 Reported by/Date
X BB-MOS-101/8D 29+23.2 41LT 35.0-37.0 | SILT, some gravel, some sand. 12.0 WHITE, TERRY A 11/9/2010
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State of Maine Department of Transportation

GRAIN SIZE DISTRIBUTION CURVE

SIEVE ANALYSIS HYDROMETER ANALYSIS
US Standard Sieve Numbers Grain Diameter, mm
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Grain Diameter, mm
P Sle Sle Sle N
P GRAVEL T SAND T SILT T CLAY ﬂ
UNIFIED CLASSIFICATION
Boring/Sample No. Station Offset, ft Depth, ft Description W,%| LL PL | PI WIN
o BB-MOS-102/2D 30+59.3 47LT 5.0-7.0 Silty CLAY, trace sand. 51.2 32 23 9 016667.00
< BB-MOS-102/4D 30+59.3 47LT 20.6-22.6 SAND, some silt, some gravel. 8.7 Town
. Milford
: Reported by/Date
x WHITE, TERRY A 11/9/2010
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State of Maine Department of Transportation
GRAIN SIZE DISTRIBUTION CURVE

SIEVE ANALYSIS HYDROMETER ANALYSIS
US Standard Sieve Numbers Grain Diameter, mm
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Grain Diameter, mm
le Sle Sle Sle 5|
’\ GRAVEL ,‘\ SAND ,“ SILT ,‘\ CLAY "
UNIFIED CLASSIFICATION
Boring/Sample No. Station Offset, ft Depth, ft Description W,%| LL PL | PI WIN
+ BB-MOS-103/1D 31+71.9 71RT 1.0-3.0 SAND, some gravel, some silt. 7.3 016667.00
¢ BB-MOS-103/2DA 31+71.9 74RT 5.0-6.5 Clayey SILT, trace sand, trace gravel. 231 33 20 13 Town
] BB-MOS-103/4D 31+71.9 74RT 16.5-185 | SILT, some sand, qme gravel. 10.8 Milford
[ ) BB-MOS-103/7D 31+71.9 71ART 30.0-32.0 SILT, some sand, little gravel. 11.0
A BB-MOS-103/10D 31+71.9 7ART 450470 | SILT, some sand, little gravel. 97 Reported by/Date
X WHITE, TERRY A 11/9/2010
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State of Maine Department of Transportation

GRAIN SIZE DISTRIBUTION CURVE

SIEVE ANALYSIS HYDROMETER ANALYSIS
US Standard Sieve Numbers Grain Diameter, mm
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76.2 50.8 38.1 254 19.05 127 .53 6.35 4.75 2.36 2.00 1.18 0.85 0.426 0.25 0.15 0.075 0.05 0.03 0.005
100 10 1 0.1 0.01 0.001
Grain Diameter, mm
l¢ Sle Sle Sle 5|
P GRAVEL T SAND T SILT T CLAY ﬂ
UNIFIED CLASSIFICATION
Boring/Sample No. Station Offset, ft Depth, ft Description W,%| LL PL | PI WIN
o BB-MOS-203/1D 30+08.5 596 LT 3.0-5.5 Silty CLAY, trace sand. 46.1 37 24 13 016667.00
< BB-MOS-202A/1D 29+79.6 63.0LT 4.5-6.5 CLAY, some silt, trace sand. 33.3 34 25 9 Town
B BB-MOS-201/3D 29+30.4 596 LT 10.0-12.0 CLAY, some silt, little gravel, trace sand. 36.0 33 24 9 Milford
: Reported by/Date
x WHITE, TERRY A 5/29/2014
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State of Maine Department of Transportation
GRAIN SIZE DISTRIBUTION CURVE

SIEVE ANALYSIS HYDROMETER ANALYSIS
US Standard Sieve Numbers Grain Diameter, mm
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Grain Diameter, mm
le Sle Sle Sle 5|
’\ GRAVEL ,‘\ SAND ,‘\ SILT ,‘\ CLAY ,‘
UNIFIED CLASSIFICATION
Boring/Sample No. Station Offset, ft ‘ Depth, ft Description W,% LL | PL | PI WIN
o+ BB-MOS-301/2D 29+69 75LT 5.0-7.0 SAND, some gravel, little silt. 44 016667.00
Q BB-MOS-301/3D 29+69 75LT 18.0-20.0 GRAVEL, some sand, some silt. 26.2 Town
. BB-MOS-301/4D 29+69 75LT 20.0-22.0 Clayey SILT, trace gravel, trace sand. 26.7 29 23 6 Milford
® BB-MOS-301/5D 29+69 75LT 35.0-37.0 | Silty SAND, little gravel. 10.1
A BB-MOS-301/6D 29+69 75LT 40.0-42.0 | Sandy SILT, little gravel. 10.0 Reported by/Date
X BB-MOS-301/7D 29+69 75LT 45.0-47.0 | Silty SAND, some gravel. 8.7 WHITE, TERRY A 6/27/2014

SHEET 5



State of Maine Department of Transportation

GRAIN SIZE DISTRIBUTION CURVE

SIEVE ANALYSIS
US Standard Sieve Numbers

HYDROMETER ANALYSIS

Grain Diameter, mm

100 3 2" 1-1/2" 1" 3/4 1/2" 3/8" 174" #4 #8 #10 #16  #20 #40 #60 #100 #2.00 0.05 0.03 0.010 0.005 0.001 0
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76.2 50.8 38.1 254  19.05 12.7 .53 635 475 2.36 2.00 1.18 0.85 0.426 0.25 0.15 0.075 0.05 0.03 0.005
100 10 1 0.1 0.01 0.001
Grain Diameter, mm
P Sle Sle Sle N
’\ GRAVEL "\ SAND ,“ SILT "\ CLAY ,‘
UNIFIED CLASSIFICATION
Boring/Sample No. Station Offset, ft Depth, ft Description W,%| LL PL | PI WIN
o BB-MOS-401/3D 29+72.9 476 RT 10.0-12.0 Silty CLAY, trace sand. 24.9 31 22 9 016667.00
L 4 Town
. Milford
: Reported by/Date
% WHITE, TERRY A 8/20/2014

SHEET 6




State of Maine Department of Transportation

GRAIN SIZE DISTRIBUTION CURVE

SIEVE ANALYSIS HYDROMETER ANALYSIS
US Standard Sieve Numbers Grain Diameter, mm
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100 10 1 ) _ 01 0.01 0.001
Grain Diameter, mm
le Sle Sle Sle N
’\ GRAVEL ,‘\ SAND ,“ SILT ,‘\ CLAY ,‘
UNIFIED CLASSIFICATION
Boring/Sample No. Station Offset, ft Depth, ft Description W,% LL PL | PI WIN
+ BB-MOS-501/1D 31+36.2 106 LT 3.0-5.0 SAND, some gravel, trace silt. 35 016667.00
0 BB-MOS-501/2D 31+36.2 10.6 5.0-7.0 SAND, little silt, little gravel. 8.2 Town
. BB-MOS-501/3D 31+36.2 10.6 10.0-12.0 Sandy GRAVEL, trace silt. 8.9 Milford
PS BB-MOS-501/4D 31436.2 106 LT 12.0-140 | SAND, some gravel, little silt. 9.2
A BB-MOS-501/5D 31+36.2 106LT 15.0-16.3 | SAND, some gravel, trace silt. 137 Reported by/Date
x WHITE, TERRY A 8/10/2015

SHEET 7




State of Maine Department of Transportation
GRAIN SIZE DISTRIBUTION CURVE

SIEVE ANALYSIS HYDROMETER ANALYSIS
US Standard Sieve Numbers Grain Diameter, mm
3 2" 1-1/2" 1" 3/4 1/2" 3/8" 1/4"  #4 #8 #16 #20 #40 #60 #100 #200 0.05 0.03 0.010 0.005 0.001
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762 508 38.1 254 19.05 127 P53 635 475 2.36 2.00 118 0.85 0.426 0.25 0.15 0.075 0.05 0.03 0.005
100 10 1 . . 0.1 0.01 0.001
Grain Diameter, mm
le Sle Sle Sle N
P GRAVEL ,‘\ SAND ,“ SILT ,‘\ CLAY ﬂ
UNIFIED CLASSIFICATION
Boring/Sample No. Station Offset, ft Depth, ft Description W,% LL PL | PI WIN
+ BB-MOS-501/8D 31+36.2 106 LT 22.5-24.5 Clayey SILT, trace sand, trace gravel. 30.8 27 23 4 016667.00
L3 BB-MOS-501/9D 31+36.2 106 LT 29.0-31.0 | Silty CLAY, trace sand. 39.4 37 23 14 Town
| BB-MOS-501/10D 31+36.2 106 LT 32.0-34.0 |Clayey SILT, trace sand. 37.1 29 23 6 Milford
[ ) BB-MOS-501/12D 31+36.2 106 LT 40.0-42.0 SILT, some gravel, some sand, little clay. 7.2
A BB-MOS-501/13D 31+36.2 106LT 45.0-47.0 | SAND, some gravel, some silt, trace clay. 8.4 Reported by/Date
X WHITE, TERRY A 8/11/2015
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Test Reports
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Maine DOT, Materials Testing & Exploration, 219 Hogan Road, Bangor, Maine 04401

GEOTECHNICAL TEST REPORT
Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
239836  BB-MOS-101/1D  GEOTECHNICAL (DISTURBED) 711912010 9/17/2010
Sample Type: GEOTECHNICAL Location: OTHER Station: 29+23.2 Offset, ft: 4.1 LT Dbfg, ft: 1.0-3.0
WIN/Town 016667.00 - MILFORD Sampler: REITER, MATTHEW

TEST RESULTS

Sieve Analysis (T 27, Direct Shear (T 236) Miscellaneous Tests
T11) Shear Angle, ° Liquid Li'rrngi;tg@ 035 blows
Wash Method Initial Water Content, % (189). %
Procedure A Normal Stress, psi
SIEVE SIZE % Wet Density, Ibs/ft® Plastic Limit (T 90), %
.S. [SI Passi
: u-S. 18] =i Dry Density, Ibs/ft®
1in. [25.0 mm]
% in. [19.0 mm] 100.0 Consolidation (T 216) Specific Gravity, Corrected to
VoI, |12 i 97.9 ‘Trimmings, Water Content, % | | 20°C (T 100)
% in. [9.5 mm)] 91.9 :
vin. [6.3 mm] 85.0 Initial | Final e .
No. 4 [4.75 mm] 80.0 Ratio | Strain Loss on Ignition (T 267)
No. 10 [2.00 mm] 66.7  Water Content, % Pmin Loss. % H20. %
No.20[0.850 mm] = 49.0  Dry Density, Ibs/ft* Pp
No. 40 [0.425 mm] 324 Void Ratio Pmax Water Content (T 265), %
No. 60 [0.250 mm] 25.5 Saturation, % Cc/C'c 3.8
No. 100 [0.150 mm]| 20.6 .
No. 200 [0.075 mm]  15.0 Vane Shear Test on Shelby Tubes (Maine DOT)
Depth 3 In. 6 In. Water e .
takenin | U. Shear | Remold | U. Shear | Remold |Content, Descrlptlsgr?:lﬂa;zlgzl g:"t‘lf;ed Fullnz
tube, ft | tons/ftz | tons/ft? | tons/ftz | tons/ft % g
Comments:
AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 9/25/2010



Maine DOT, Materials Testing & Exploration, 219 Hogan Road, Bangor, Maine 04401

GEOTECHNICAL TEST REPORT
Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
239837 BB-MOS-101/2D | GEOTECHNICAL (DISTURBED) 71192010 9/17/2010
Sample Type: GEOTECHNICAL Location: OTHER Station: 29+23.2 Offset, ft: 4.1 LT Dbfg, ft: 5.0-7.0
WIN/Town 016667.00 - MILFORD Sampler: REITER, MATTHEW

TEST RESULTS
Sieve Analysis (T 27, Direct Shear (T 236) Miscellaneous Tests
T 11) Shear Angle o LIQUId Limit @ 25 blows
? o,
Wash Method Initial Water Content, % 189). %
Procedure A Normal Stress, psi
SIEVE SIZE % Wet Density, Ibs/ft® Plastic Limit (T 90), %
S.[SI Passi :
: u-S. 18] =i Dry Density, Ibs/ft®
1in. [25.0 mm]
3/ 1 . .
;1 in. [12.2 mm] 100.0 Consolidation (T 216) Specific Gravity. Corrected o

Al [I225 0.0 ‘Trimmings, Water Content, % | | 20°C (T 100)

% in. [9.5 mm)] 84.3
Y4 in. [6.3 mm] 73.3 iti i Void | % -
No. 4 [4.75 mm] 67.8 Initial | Final Ratio | Strain Loss on Ignition (T 267)
No. 10 [2.00 mm] 58.7  Water Content, % Pmin Loss. % H20. %
No.20[0.850 mm] @ 51.5  Dry Density, lbs/ft® Pp
No. 40 [0.425 mm] 459 Void Ratio Pmax Water Content (T 265), %
No. 60 [0.250 mm] 43.3 Saturation, % Cc/C'c 9.2
No. 100 [0.150 mm]| 41.0 .
No. 200 [0.075 mm]  37.1 Vane Shear Test on Shelby Tubes (Maine DOT)

Depth 3 In. 6 In. Water e .

takenin | U. Shear | Remold | U. Shear | Remold |Content, Descrlptlsgr?:lﬂa;zlgzl g:"t‘lf;ed Fullnz

tube, ft | tons/ftz | tons/ft? | tons/ftz | tons/ft % g
Comments:

AUTHORIZATION AND DISTRIBUTION
Reported by: FOGG, BRIAN Date Reported: 9/24/2010
Paper Copy: Lab File; Project File; Geotech File




Maine DOT, Materials Testing & Exploration, 219 Hogan Road, Bangor, Maine 04401

GEOTECHNICAL TEST REPORT
Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
239838 BB-MOS-101/3D GEOTECHNICAL (DISTURBED) 71192010 9/17/2010
Sample Type: GEOTECHNICAL Location: OTHER Station: 29+23.2  Offset, ft: 4.1 LT Dbfg, ft: 10.0-12.0
WIN/Town 016667.00 - MILFORD Sampler: REITER, MATTHEW

TEST RESULTS
Sieve Analysis (T 27, Direct Shear (T 236) Miscellaneous Tests
T 11) Shear Angle o LIQUId Limit @ 25 blows
? o,
Wash Method Initial Water Content, % 189). %
Procedure A Normal Stress, psi
SIEVE SIZE % Wet Density, Ibs/ft® Plastic Limit (T 90), %
S.[SI Passi :
: u-S. 18] =i Dry Density, Ibs/ft®
3in. [75.0 mm] 100.0  gpecimen Thickness, in Plasticity Index (T 90), %
1in. [25.0 mm] 87.2
3/ 1 . .
;‘ !n. [122 mm] Consolidation (T 216) Specific Gravity, Corrected to

1, (1229 ‘Trimmings, Water Content, % | 20°C (T 100
% in. [9.5 mm)] 85.1
Y4 in. [6.3 mm] 82.3 iti i Void | % -

No. 4 [4.75 mm] 81.0 Initial | Final Ratio | Strain Loss on Ignition (T 267)
No. 10 [2.00 mm] 78.8 | Water Content, % Pmin Loss. % H20. %
No.20[0.850 mm] = 75.4  Dry Density, Ibs/ft* Pp
No. 40 [0.425 mm] 72.9 Void Ratio Pmax Water Content (T 265), %
No. 60 [0.250 mm] 71.6 Saturation, % Cc/C'c 19.7
No. 100 [0.150 mm]| 70.2 .
No. 200 [0.075 mm] 67.5 Vane Shear Test on Shelby Tubes (Maine DOT)

Depth 3 In. 6 In. Water e .

takenin | U. Shear | Remold | U. Shear | Remold |Content, Descrlptlsgr?:lﬂa;zlgzl g:"t‘lf;ed Fullnz

tube, ft | tons/ftz | tons/ft? | tons/ftz | tons/ft % g
Comments:
canceled liquid limit. Insuficient material.

AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN Date Reported: 10/29/2010
Paper Copy: Lab File; Project File; Geotech File




Maine DOT, Materials Testing & Exploration, 219 Hogan Road, Bangor, Maine 04401

GEOTECHNICAL TEST REPORT
Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
239839  BB-MOS-101/5D GEOTECHNICAL (DISTURBED) 711912010 9/17/2010
Sample Type: GEOTECHNICAL Location: OTHER Station: 29+23.2  Offset, ft: 4.1 LT Dbfg, ft: 20.0-22.0
WIN/Town 016667.00 - MILFORD Sampler: REITER, MATTHEW

TEST RESULTS
Sieve Analysis (T 88) Direct Shear (T 236) Miscellaneous Tests
Shear Angle, ° Liquid Limit @ 25 blows
? 0
Wash Method Initial Water Content, % Ll
Normal Stress, psi 32
SIEVE SIZE % Wet Density, Ibs/ft® Plastic Limit (T 90), %
S.[SI Passi :
: u-S. 181 =S Dry Density, Ibs/ft? 22
1in. [25.0 mm] 10
3/ 1 . .
;‘ !n. [122 mm Consolidation (T 216) Specific Gravity, Corrected to

Al [I225 ‘Trimmings, Water Content, % | | 20°C (T 100)

% in. [9.5 mm] 272

Yain. [6.3 mm] Initial | Final e -

No. 4 [4.75 mm] Ratio | Strain Loss on Ignition (T 267)
No. 10 [2.00 mm)] 100.0 | Water Content, % Pmin Loss, % H20. %
No. 20 [0.850 mm] Dry Density, Ibs/ft* Pp

No. 40 [0.425 mm] 99.6 Void Ratio Pmax Water Content (T 265), %
No. 60 [0.250 mm] Saturation, % Cc/C'c 28.9

No. 100 [0.150 mm] :

No. 200 [0.075 mm]  96.8 Vane Shear Test on Shelby Tubes (Maine DOT)

0.0251 mm 4.4 Depth Sl Slln: Water - :

{0 0162 mm} 31 3 takenin | U. Shear | Remold | U. Shear | Remold |Content, Descrlptlsgr?:lﬂa;zlgzl g:"t‘lf;ed A
: . tube, ft | tons/ftz | tons/ft? | tons/ftz | tons/ft % 5

[0.0097 mm] 85.2

[0.0052 mm] 73.1

[0.0028 mm] 54.8

[0.0012 mm] 33.5

Comments:

AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN Date Reported: 11/9/2010
Paper Copy: Lab File; Project File; Geotech File




TOWN Milford Reference No. 239839
WIN 016667.00 Water Content, % 28.9
Sampled 7/19/2010 Liquid Limit @ 25 blows (T 89), % 32
Boring No./Sample No. BB-MOS-101/5D Plastic Limit (T 90), % 22
Station 29+23.2 Plasticity Index (T 90), % 10
Depth 20.0-22.0 Tested By BBURR
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Maine DOT, Materials Testing & Exploration, 219 Hogan Road, Bangor, Maine 04401

Reference No.

Boring No./Sample No.

GEOTECHNICAL TEST REPORT

Central Laboratory
SAMPLE INFORMATION

239840

BB-MOS-101/6D

Sample Description
GEOTECHNICAL (DISTURBED)

Sample Type: GEOTECHNICAL

Location: OTHER

WIN/Town 016667.00 - MILFORD

TEST RESULTS

Station: 29+23.2

Offset, ft:
Sampler: REITER, MATTHEW

4.1

Received
9/17/2010

Sampled
7/19/2010

LT Dbfg, ft: 25.0-27.0

Sieve Analysis (T 88)

Direct Shear (T 236)

Miscellaneous Tests

Shear Angle, °

Liquid Limit @ 25 blows

0,
Wash Method Initial Water Content, % L 8395 o
Normal Stress, psi
SIEVE SIZE %. Wet Density, Ibs/ft® Plastic Limit (T 90), %

_ U-S. ISl PassiNg| | Dry Density, Ibs/® 23
1in. [25.0 mm] 12
3/ 1 . .
f' L [12'0 mm] Consolldation (T 216) Specific Gravity, Corrected to
i !n. 11223 | \Trimmings, Water Content, % ‘ ‘ 20°C (T 100)
% in. [9.5 mm] 270

H 1 0, .
Yain. [6.3 mm] Initial | Final VOI_d A;_ .
No. 4 [4.75 mm] Ratio | Strain Loss on Ignition (T 267)
No. 10 [2.00 mm] 100.0 Water Content, % Pmin Loss, % H20, %
No. 20 [0.850 mm] Dry Density, Ibs/ft® Pp
No. 40 [0.425 mm] 99.6 Void Ratio Pmax Water Content (T 265), %
No. 60 [0.250 mm] Saturation, % Cc/C'c 38.8
No. 100 [0.150 mm] :
No. 200 [0.075 mm]| 98.6 Vane Shear Test on Shelby Tubes (Maine DOT)
0.0251 . Depth 31n. 6 In. Water o .
[0 0164 il 23 g takenin | U. Shear | Remold | U. Shear | Remold |Content, Descrlptlsgr?:lﬂa;zlgzl I:?:"t‘lf;ed A
[0 mmj : tube, ft | tons/ftz | tons/ft? | tons/ftz | tons/ft % P
[0.0098 mm] 83.6
[0.0072 mm] 77.6
[0.0052 mm] 7.7
[0.0028 mm] 53.8
[0.0012 mm] 38.8
Comments:

AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 10/26/2010



TOWN Milford Reference No. 239840
WIN 016667.00 Water Content, % 38.8
Sampled 7/19/2010 Liquid Limit @ 25 blows (T 89), % 35
Boring No./Sample No. BB-MOS-101/6D Plastic Limit (T 90), % 23
Station 29+23.2 Plasticity Index (T 90), % 12
Depth 25.0-27.0 Tested By BBURR
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Maine DOT, Materials Testing & Exploration, 219 Hogan Road, Bangor, Maine 04401

GEOTECHNICAL TEST REPORT
Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
239841 BB-MOS-101/8D | GEOTECHNICAL (DISTURBED) 71192010 9/17/2010
Sample Type: GEOTECHNICAL Location: OTHER Station: 29+23.2  Offset, ft: 4.1 LT Dbfg, ft: 35.0-37.0
WIN/Town 016667.00 - MILFORD Sampler: REITER, MATTHEW

TEST RESULTS
Sieve Analysis (T 27, Direct Shear (T 236) Miscellaneous Tests
T 11) Shear Angle o LIQUId Limit @ 25 blows
? o,
Wash Method Initial Water Content, % 189). %
Procedure A Normal Stress, psi
SIEVE SIZE % Wet Density, Ibs/ft® Plastic Limit (T 90), %
S.[SI Passi :
: u-S. 18] =i Dry Density, Ibs/ft®
1in. [25.0 mm] 100.0
3/ 1 . .
;1 in. [12.2 mm] 88.6 Consolidation (T 216) Specific Gravity, Corrected to

Al [I225 84.1 ‘Trimmings, Water Content, % | | 20°C (T 100)

% in. [9.5 mm)] 82.4
Y4 in. [6.3 mm] 79.6 iti i Void | % -
No. 4 [4.75 mm] 77.8 Initial | Final Ratio | Strain Loss on Ignition (T 267)
No. 10 [2.00 mm] 73.2 | Water Content, % Pmin Loss. % H20. %
No. 20 [0.850 mm] = 70.3  Dry Density, lbs/ft* Pp
No. 40 [0.425 mm] 67.8 Void Ratio Pmax Water Content (T 265), %
No. 60 [0.250 mm] 65.3 Saturation, % Cc/C'c 12.0
No. 100 [0.150 mm]| 62.2 .
No. 200 [0.075 mm] 56.7 Vane Shear Test on Shelby Tubes (Maine DOT)

Depth 3 In. 6 In. Water e .

takenin | U. Shear | Remold | U. Shear | Remold |Content, Descrlptlsgr?:lﬂa;zlgzl g:"t‘lf;ed Fullnz

tube, ft | tons/ftz | tons/ft? | tons/ftz | tons/ft % g
Comments:

AUTHORIZATION AND DISTRIBUTION
Reported by: FOGG, BRIAN Date Reported: 9/24/2010
Paper Copy: Lab File; Project File; Geotech File




Maine DOT, Materials Testing & Exploration, 219 Hogan Road, Bangor, Maine 04401

Reference No.

Boring No./Sample No.

GEOTECHNICAL TEST REPORT

Central Laboratory
SAMPLE INFORMATION

239842

BB-MOS-102/2D

Sample Description
GEOTECHNICAL (DISTURBED)

Sample Type: GEOTECHNICAL

Location: OTHER

WIN/Town 016667.00 - MILFORD

TEST RESULTS

Station: 30+59.3

Offset, ft:
Sampler: REITER, MATTHEW

Received
9/17/2010

Sampled
7/21/2010

4.7 LT Dbfg, ft: 5.0-7.0

Sieve Analysis (T 88)

Direct Shear (T 236)

Miscellaneous Tests

Shear Angle, °

Liquid Limit @ 25 blows

0,
Wash Method Initial Water Content, % L 8392 L
Normal Stress, psi
SIEVE SIZE %. Wet Density, Ibs/ft® Plastic Limit (T 90), %

_ U-S. ISl PassiNg| | Dry Density, Ibs/® 23
1in. [25.0 mm] 9
T . .
f' L [12'0 mm] Consolldation (T 216) Specific Gravity, Corrected to
i !n. [12.5 mm] \Trimmings, Water Content, % ‘ ‘ 20°C (T 100)
% in. [9.5 mm] 271
Yain. [6.3 mm e . Void % :
l\:o. 4[[4.75 man] Initial | Final Ratio | Strain Loss on Ignition (T 267)
No. 10 [2.00 mm] 100.0 Water Content, % Pmin Loss, % H20. %
No. 20 [0.850 mm] Dry Density, Ibs/ft® Pp
No. 40 [0.425mm] 99.5  Void Ratio Pmax Water Content (T 265), %
No. 60 [0.250 mm] Saturation, % Cc/C'c 51.2
No. 100 [0.150 mm] :
No. 200 [0.075 mm]| 98.9 Vane Shear Test on Shelby Tubes (Maine DOT)
0.0261 4.1 Depth 31n. 6 In. Water e .
[0 0169 il 31 1 takenin | U. Shear | Remold | U. Shear | Remold |Content, Descrlptlsgr?:lﬂa;zlgzl ngﬁled A
[0. mmj : tube, ft | tons/ftz | tons/ft? | tons/ftz | tons/ft % P
[0.0096 mm] 88.1
[0.0069 mm] 85.0
[0.0050 mm] 78.9
[0.0026 mm] 66.8
[0.0012 mm] 48.6
Comments:

AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 11/9/2010



TOWN Milford Reference No. 239842
WIN 016667.00 Water Content, % 51.2
Sampled 7/21/2010 Liquid Limit @ 25 blows (T 89), % 32
Boring No./Sample No. BB-MOS-102/2D Plastic Limit (T 90), % 23
Station 30+59.3 Plasticity Index (T 90), % 9
Depth 5.0-7.0 Tested By BBURR
FLOW CURVE 15
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Maine DOT, Materials Testing & Exploration, 219 Hogan Road, Bangor, Maine 04401

GEOTECHNICAL TEST REPORT
Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
\ 239843 \ BB-MOS-102/4D \ GEOTECHNICAL (DISTURBED) 7/22/2010  9/17/2010
Sample Type: GEOTECHNICAL Location: OTHER Station: 30+59.3 Offset, ft: 4.7 LT Dbfg, ft: 20.6-22.6
WIN/Town 016667.00 - MILFORD Sampler: REITER, MATTHEW

TEST RESULTS
Sieve Analysis (T 27, Direct Shear (T 236) Miscellaneous Tests
T 11) Shear Angle o LIQUId Limit @ 25 blows
? o,
Wash Method Initial Water Content, % 189). %
Procedure A Normal Stress, psi
SIEVE SIZE % Wet Density, Ibs/ft® Plastic Limit (T 90), %
S.[SI Passi :
: u-S. 18] =i Dry Density, Ibs/ft®
3in. [75.0 mm] 100.0  gpecimen Thickness, in Plasticity Index (T 90), %
1in. [25.0 mm] 93.8
3/ 1 . .
;1 in. [12.2 mm] 88.4 Consolidation (T 216) Specific Gravity, Corrected to

Al [I225 84.7 ‘Trimmings, Water Content, % | | 20°C (T 100)

% in. [9.5 mm)] 79.6
Y4 in. [6.3 mm] 76.0 iti i Void | % -
No. 4 [4.75 mm] 73.5 Initial | Final Ratio | Strain Loss on Ignition (T 267)
No. 10 [2.00 mm] 66.1  Water Content, % Pmin Loss. % H20. %
No.20[0.850 mm] = 58.6  Dry Density, Ibs/ft* Pp
No. 40 [0.425 mm] 51.8 Void Ratio Pmax Water Content (T 265), %
No. 60 [0.250 mm] 46.5 Saturation, % Cc/C'c 8.7
No. 100 [0.150 mm]  40.1 .
No. 200 [0.075 mm] 31.6 Vane Shear Test on Shelby Tubes (Maine DOT)

Depth 3 In. 6 In. Water e .

takenin | U. Shear | Remold | U. Shear | Remold |Content, Descrlptlsgr?:lﬂa;zlgzl g:"t‘lf;ed Fullnz

tube, ft tons/ft2 | tons/ftz | tons/ft? | tons/ft* % P
Comments:

AUTHORIZATION AND DISTRIBUTION
Reported by: FOGG, BRIAN Date Reported: 9/25/2010
Paper Copy: Lab File; Project File; Geotech File




Maine DOT, Materials Testing & Exploration, 219 Hogan Road, Bangor, Maine 04401

GEOTECHNICAL TEST REPORT
Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
\ 239848 \ BB-M0OS-103/10D \ GEOTECHNICAL (DISTURBED) 7/21/2010  9/17/2010
Sample Type: GEOTECHNICAL Location: OTHER Station: 31+71.9 Offset, ft: 7.1 RT Dbfg, ft: 45.0-47.0
WIN/Town 016667.00 - MILFORD Sampler: REITER, MATTHEW

TEST RESULTS

Sieve Analysis (T 27, Direct Shear (T 236) Miscellaneous Tests
T11) Shear Angle, ° Liquid Li'rrngi;tg@ 035 blows
Wash Method Initial Water Content, % (189). %
Procedure A Normal Stress, psi
SIEVE SIZE % Wet Density, Ibs/ft® Plastic Limit (T 90), %
.S. [SI Passi
: u-S. 18] =i Dry Density, Ibs/ft®
1in. [25.0 mm] 100.0
% in. [19.0 mm] 91.2 Consolidation (T 216) Specific Gravity, Corrected to
VoI, |12 i 0.2 ‘Trimmings, Water Content, % | | 20°C (T 100)
% in. [9.5 mm)] 87.1 :
vin. [6.3 mm] 85.0 Initial | Final e .
No. 4 [4.75 mm] 83.4 Ratio | Strain Loss on Ignition (T 267)
No. 10 [2.00 mm] 79.3 | Water Content, % Pmin Loss. % H20. %
No.20[0.850 mm] = 74.8  Dry Density, Ibs/ft* Pp
No. 40 [0.425 mm] 70.5 Void Ratio Pmax Water Content (T 265), %
No. 60 [0.250 mm] 66.4 Saturation, % Cc/C'c 9.7
No. 100 [0.150 mm]| 61.8 .
No. 200 [0.075 mm] 53.8 Vane Shear Test on Shelby Tubes (Maine DOT)
Depth 3 In. 6 In. Water e .
takenin | U. Shear | Remold | U. Shear | Remold |Content, Descrlptlsgr?:lﬂa;zlgzl g:"t‘lf;ed Fullnz
tube, ft | tons/ftz | tons/ft? | tons/ftz | tons/ft % g
Comments:
AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 9/24/2010



Maine DOT, Materials Testing & Exploration, 219 Hogan Road, Bangor, Maine 04401

GEOTECHNICAL TEST REPORT
Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
\ 239844 \ BB-MOS-103/1D \ GEOTECHNICAL (DISTURBED) 7/20/2010  9/17/2010
Sample Type: GEOTECHNICAL Location: OTHER Station: 31+71.9 Offset, ft: 7.1 RT Dbfg, ft: 1.0-3.0
WIN/Town 016667.00 - MILFORD Sampler: REITER, MATTHEW

TEST RESULTS

Sieve Analysis (T 27, Direct Shear (T 236) Miscellaneous Tests
T11) Shear Angle, ° Liquid Li'rrngi;tg@ 035 blows
Wash Method Initial Water Content, % (189). %
Procedure A Normal Stress, psi
SIEVE SIZE % Wet Density, Ibs/ft® Plastic Limit (T 90), %
.S. [SI Passi
: u-S. 18] =i Dry Density, Ibs/ft®
1in. [25.0 mm] 100.0
% in. [19.0 mm] 89.6 Consolidation (T 216) Specific Gravity, Corrected to
VoI, |12 i 7.2 ‘Trimmings, Water Content, % | | 20°C (T 100)
% in. [9.5 mm)] 74.2 :
Yain. [6.3 mm] 67.3 Initial | Final L .
No. 4 [4.75 mm] 64.4 Ratio | Strain Loss on Ignition (T 267)
No. 10 [2.00 mm] 54.9  Water Content, % Pmin Loss. % H20. %
No. 20 [0.850 mm] @ 45.4  Dry Density, Ibs/ft* Pp
No. 40 [0.425 mm] 39.0 Void Ratio Pmax Water Content (T 265), %
No. 60 [0.250 mm] 35.6 Saturation, % Cc/C'c 7.3
No. 100 [0.150 mm]| 33.0 .
No. 200 [0.075 mm] 28.4 Vane Shear Test on Shelby Tubes (Maine DOT)
Depth 3 In. 6 In. Water e .
takenin | U. Shear | Remold | U. Shear | Remold |Content, Descrlptlsgr?:lﬂa;zlgzl g:"t‘lf;ed Fullnz
tube, ft | tons/ftz | tons/ft? | tons/ftz | tons/ft % g
Comments:
AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 9/24/2010



Maine DOT, Materials Testing & Exploration, 219 Hogan Road, Bangor, Maine 04401

Reference No.

Boring No./Sample No.

GEOTECHNICAL TEST REPORT

Central Laboratory
SAMPLE INFORMATION

239845

BB-MOS-103/2DA

Sample Description
GEOTECHNICAL (DISTURBED)

Sample Type: GEOTECHNICAL

Location: OTHER

WIN/Town 016667.00 - MILFORD

TEST RESULTS

Station: 31+71.9

Offset, ft:
Sampler: REITER, MATTHEW

71

Received
9/17/2010

Sampled
7/20/2010

RT Dbfg, ft: 5.0-6.5

Sieve Analysis (T 88) Direct Shear (T 236) Miscellaneous Tests
Shear Angle, ® Liquid Limit @ 25 blows
Wash Method Initial Water Content, % {T89). %
Normal Stress, psi 33
SIEVE SIZE %. Wet Density, Ibs/ft® Plastic Limit (T 90), %
u-S. 181 Passing Dry Density, Ibs/ft? 20
3in. [75.0 mm] Specimen Thickness, in Plasticity Index (T 90), %
1in. [25.0 mm] . . 13
jﬁ in. [19.0 mm] Consolidation (T 216) Specific Gravity. Corrected to
72 e 12 | 100.0 ‘Trimmings, Water Content, % | | 20°C (T 100)
% in. [9.5 mm] 99.5 - 2.71
Y in. [6.3 mm] 99.0 Initial | Final eIl -
No. 4 [4.75 mm] 98.9 Ratio | Strain Loss on Ignition (T 267)
No. 10 [2.00 mm] 98.4 Water Content, % Pmin Loss, % H20. %
No. 20 [0.850 mm] Dry Density, Ibs/ft* Pp
No. 40 [0.425 mm] 97.3 Void Ratio Pmax Water Content (T 265), %
No. 60 [0.250 mm] Saturation, % Cc/C'c 23.1
No. 100 [0.150 mm] :
No. 200 [0.075 mm]| 93.8 Vane Shear Test on Shelby Tubes (Maine DOT)
3In. 6 In.
{gg?;; 2:} ;:f t:kirl)*l“i‘n U. Shear | Remold | U. Shear | Remold c:VI;t:;t’ Descriptis:r?:lﬂa;zlgzl g::t‘lf:;ed A
tube, ft | tons/ftz | tons/ft? | tons/ftz | tons/ft %
[0.0106 mm] 64.9
[0.0076 mm] 61.9
[0.0058 mm] 55.7
[0.0030 mm] 43.3
[0.0013 mm] 30.9
Comments:
AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 11/3/2010



TOWN Milford Reference No. 239845
WIN 016667.00 Water Content, % 23.1
Sampled 7/20/2010 Liquid Limit @ 25 blows (T 89), % 33
Boring No./Sample No. BB-MOS-103/2DA Plastic Limit (T 90), % 20
Station 31+71.9 Plasticity Index (T 90), % 13
Depth 5.0-6.5 Tested By BBURR
FLOW CURVE 17
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Maine DOT, Materials Testing & Exploration, 219 Hogan Road, Bangor, Maine 04401

GEOTECHNICAL TEST REPORT
Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
\ 239846 \ BB-MOS-103/4D \ GEOTECHNICAL (DISTURBED) 7/20/2010  9/17/2010
Sample Type: GEOTECHNICAL Location: OTHER Station: 31+71.9  Offset, ft: 7.1 RT Dbfg, ft: 16.5-18.5
WIN/Town 016667.00 - MILFORD Sampler: REITER, MATTHEW

TEST RESULTS
Sieve Analysis (T 27, Direct Shear (T 236) Miscellaneous Tests
T 11) Shear Angle o LIQUId Limit @ 25 blows
? o,
Wash Method Initial Water Content, % R
Procedure A Normal Stress, psi
SIEVE SIZE % Wet Density, Ibs/ft® Plastic Limit (T 90), %
S.[SI Passi :
: u-S. 18] =i Dry Density, Ibs/ft®
3in. [75.0 mm] 100.0  gpecimen Thickness, in Plasticity Index (T 90), %
1in. [25.0 mm] 934
3/ 1 . .
;1 in. [12.2 mm] 93.4 Consolidation (T 216) Specific Gravity. Corrected o

Al [I225 0.2 ‘Trimmings, Water Content, % | | 20°C (T 100)

% in. [9.5 mm)] 88.6
4 in. [6.3 mm] 85.4 iti i Void % -
No. 4 [4.75 mm] 84.0 Initial | Final Ratio | Strain Loss on Ignition (T 267)
No. 10 [2.00 mm] 80.0  Water Content, % Pmin Loss, % H20. %
No.20[0.850 mm] = 75.4  Dry Density, Ibs/ft* Pp
No. 40 [0.425 mm] 69.4 Void Ratio Pmax Water Content (T 265), %
No. 60 [0.250 mm] 65.2 Saturation, % Cc/C'c 10.8
No. 100 [0.150 mm]| 60.7 .
No. 200 [0.075 mm] 54.3 Vane Shear Test on Shelby Tubes (Maine DOT)

Depth 3in. 6 In. Water _ .

takenin | U. Shear | Remold | U. Shear | Remold |Content, Descrlptlsgr?:lﬂa;zlgzl g:"t‘lf;ed Fullnz

tube, ft tons/ft2 | tons/ftz | tons/ft? | tons/ft* % P
Comments:

AUTHORIZATION AND DISTRIBUTION
Reported by: FOGG, BRIAN Date Reported: 9/24/2010
Paper Copy: Lab File; Project File; Geotech File




Maine DOT, Materials Testing & Exploration, 219 Hogan Road, Bangor, Maine 04401

Reference No.

Boring No./Sample No.

GEOTECHNICAL TEST REPORT

Central Laboratory
SAMPLE INFORMATION

239847

BB-MOS-103/7D

Sample Description
GEOTECHNICAL (DISTURBED)

Sample Type: GEOTECHNICAL

Location: OTHER

WIN/Town 016667.00 - MILFORD

TEST RESULTS

Station: 31+71.9

Offset, ft:
Sampler: REITER, MATTHEW

71

Received
9/17/2010

Sampled
7/20/2010

RT Dbfg, ft: 30.0-32.0

Sieve Analysis (T 27,

T 11)

Direct Shear (T 236)

Miscellaneous Tests

Shear Angle, °

Wash Method

Initial Water Content, %

Procedure A

Normal Stress, psi

Liquid Limit @ 25 blows
(T 89), %

SIEVE SIZE % Wet Density, Ibs/ft® Plastic Limit (T 90), %
S.[SI Passi :
: u-S. 18] =i Dry Density, Ibs/ft®

1in. [25.0 mm] 100.0
% in. [19.0 mm] 95.8 Consolidation (T 216) Specific Gravity, Corrected to
VoI, |12 i 1.3 ‘Trimmings, Water Content, % | | 20°C (T 100)
% in. [9.5 mm)] 89.1 :
Yain. [6.3 mm] 86.6 Initial | Final e -
No. 4 [4.75 mm] 84.7 Ratio | Strain Loss on Ignition (T 267)
No. 10 [2.00 mm] 79.4  Water Content, % Pmin Loss, % H20. %
No.20[0.850 mm] = 74.1  Dry Density, Ibs/ft* Pp
No. 40 [0.425 mm] 69.1 Void Ratio Pmax Water Content (T 265), %
No. 60 [0.250 mm] 64.5 Saturation, % Cc/C'c 11.0
No. 100 [0.150 mm]| 59.3 .
No. 200 [0.075 mm]  51.2 Vane Shear Test on Shelby Tubes (Maine DOT)

Depth 3in. 6 In. Water _ .

takenin | U. Shear | Remold | U. Shear | Remold |Content, Descrlptlsgr?:lﬂa;zlgzl g:"t‘lf;ed Fullnz

tube, ft tons/ft2 | tons/ftz | tons/ft? | tons/ft* % P
Comments:

AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 9/24/2010



Central Laboratory
Test Reports
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12 Desert Rd, Freeport MaineDOT TESTING LABORATORIES 219 Hogan Rd, Bangor

Fan MaineDOT GEOTECHNICAL TEST REPORT
= Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
262825 BB-MOS-201/3D GEOTECHNICAL (DISTURBED) 511612014 5/2212014
Sample Type: GEOTECHNICAL Location: OTHER Station: 29+30.4  Offset, ft: 59.6 LT Dbfg, ft: 10.0-12.0
WIN/Town 016667.00 - MILFORD Sampler: WILDER, BRUCE H

TEST RESULTS
Sieve Analysis (T 88) Miscellaneous Tests
Liquid Limit @ 25 blows (T 89), % 33
Wash Method Plastic Limit (T 90), % 24
Plasticity Index (T 90), % 9
SIEVE SIZE % Specific Gravity, Corrected to 20°C (T 100) 2.78
u.S. [S1] Passing Loss on Ignition (T 267)
3in. [75.0 mm] Loss, %
1in. [25.0 mm] 100.0 H20, %
% in. [19.0 mm] 91.0 Water Content (T 265), % 36.0
Y in. [12.5 mm 86.6 . .
,%23 i {9 ST ] 86.6 Consolidation (T 216)
Y in. [6.3 mm] 86.6 ‘Trimmings, Water Content, % ‘ ‘
No. 4 [4.75 mm] 86.6 Initial | Final Void %
No. 10 [2.00 mm] 86.1 Ratio | Strain
No. 20 [0.850 mm] Water Content, % Pmin
No. 40 [0.425 mm] 85.5 Dry Density, Ibs/ft* Pp
No. 60 [0.250 mm] Void Ratio Pmax
No. 100 [0.150 mm] Saturation, % Cc/C'c
No. 200 [0.075 mm]| 85.1
[0.0239 mm] 84.6 Vane Shear Test on Shelby Tubes (Maine DOT)
[0.0154 mm] 82.1 Depth 3 In. 6 In. Water - .
[0.0092 mm] 77.0 takenin | U. Shear | Remold | U. Shear | Remold |Content, Descrlptlsgr?:lﬂa;zlgzl g:"t‘lf;ed Fullnz
tube, ft tons/ftz | tons/ft? | tons/ft2 | tons/ft: % P

[0.0068 mm] 71.8
[0.0049 mm] 66.7
[0.0026 mm] 56.5
[0.0012 mm] 411
Comments:

AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN Date Reported: 5/27/2014
Paper Copy: Lab File; Project File; Geotech File




TOWN Milford Reference No. 262825
WIN 016667.00 Water Content, % 36
Sampled 5/16/2014 Liquid Limit @ 25 blows (T 89), % 33
Boring No./Sample No. BB-MOS-201/3D Plastic Limit (T 90), % 24
Station 29+30.4 Plasticity Index (T 90), % 9

Depth 10.0-12.0 Tested By BBURR

Water Content, %

Plasticity Index, PI

FLOW CURVE
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12 Desert Rd, Freeport MaineDOT TESTING LABORATORIES 219 Hogan Rd, Bangor

Fan MaineDOT GEOTECHNICAL TEST REPORT
= Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
262809  BB-MOS-202A/1D GEOTECHNICAL (DISTURBED) 511612014 5/22/2014
Sample Type: GEOTECHNICAL Location: OTHER Station: 29+79.6  Offset, ft: 63.0 LT Dbfg, ft: 4.5-6.5
WIN/Town 016667.00 - MILFORD Sampler: WILDER, BRUCE H

TEST RESULTS
Sieve Analysis (T 88) Miscellaneous Tests
Liquid Limit @ 25 blows (T 89), % 34
Wash Method Plastic Limit (T 90), % 25
Plasticity Index (T 90), % 9
SIEVE SIZE % Specific Gravity, Corrected to 20°C (T 100) 2.72
u.S. [S1] Passing Loss on Ignition (T 267)
3in. [75.0 mm] Loss, %
1in. [25.0 mm)] H20, %
% in. [19.0 mm)] Water Content (T 265), % 33.3
Y2 in. [12.5 mm . .
,%23 i {9 ST ) Consolidation (T 216)
Y in. [6.3 mm] ‘Trimmings, Water Content, % ‘ ‘
No. 4 [4.75 mm] 100.0 initial | Final Void %
No. 10 [2.00 mm] 100.0 Ratio | Strain
No. 20 [0.850 mm] Water Content, % Pmin
No. 40 [0.425 mm] 99.7 Dry Density, Ibs/ft? Pp
No. 60 [0.250 mm] Void Ratio Pmax
No. 100 [0.150 mm] Saturation, % Cc/C'c
No. 200 [0.075 mm]| 99.4
[0.0242 mm] 98.9 Vane Shear Test on Shelby Tubes (Maine DOT)
[0.0155 mm] 96.0 Depth 3in. 6 In. Water L .
[0.0092 mm] 93.1 takenin | U. Shear | Remold | U. Shear | Remold |Content, Descrlptlsgr?:lﬂa;zlgzl g:"t‘lf;ed Fullnz
tube, ft | tons/ftz | tons/ft? | tons/ftz | tons/ft % g
[0.0066 mm] 90.1
[0.0047 mm] 87.2
[0.0025 mm] 75.6
[0.0012 mm] 58.2
Comments:

AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN Date Reported: 5/28/2014
Paper Copy: Lab File; Project File; Geotech File




TOWN Milford Reference No. 262809
WIN 016667.00 Water Content, % 33.3
Sampled 5/16/2014 Liquid Limit @ 25 blows (T 89), % 34
Boring No./Sample No. BB-MOS-202A/1D Plastic Limit (T 90), % 25
Station 29+79.6 Plasticity Index (T 90), % 9
Depth 4.5-6.5 Tested By BBURR
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12 Desert Rd, Freeport

24
1

Reference No.

1* MaineDOT

MaineDOT TESTING LABORATORIES

GEOTECHNICAL TEST REPORT

Central Laboratory

SAMPLE INFORMATION

Boring No./Sample No.

262808

Sample Description

BB-MOS-203/1D

Sample Type: GEOTECHNICAL

Location: OTHER

WIN/Town 016667.00 - MILFORD

TEST RESULTS

Sieve Analysis (T 88)

GEOTECHNICAL (DISTURBED)

Station: 30+08.5

Offset, ft:

Sampled
5/16/2014

Miscellaneous Tests

219 Hogan Rd, Bangor

Received
5/22/2014

59.6 LT Dbfg, ft: 3.0-5.5
Sampler: WILDER, BRUCE H

Liquid Limit @ 25 blows (T 89), % 37
Wash Method Plastic Limit (T 90), % 24
Plasticity Index (T 90), % 13
SIEVE SIZE % Specific Gravity, Corrected to 20°C (T 100) 2.75
u.S. [S1] Passing Loss on Ignition (T 267)
3in. [75.0 mm] Loss, %
1in. [25.0 mm)] H20, %
% in. [19.0 mm)] Water Content (T 265), % 46.1
Y2in. [12.5 mm . o
,%23 i {9 ST ) Consolidation (T 216)
Y in. [6.3 mm] 100.0 ‘Trimmings, Water Content, % ‘ ‘
No. 4 [4.75 mm] 100.0 Initial | Final Void %
No. 10 [2.00 mm] = 99.9 nitlal | Tina Ratio = Strain
No. 20 [0.850 mm] Water Content, % Pmin
No. 40 [0.425 mm] 99.2 Dry Density, Ibs/ft* Pp
No. 60 [0.250 mm] Void Ratio Pmax
No. 100 [0.150 mm] Saturation, % Cc/C'c
No. 200 [0.075 mm]| 97.2
[0.0247 mm] 96.3 Vane Shear Test on Shelby Tubes (Maine DOT)
[0.0162 mm] 90.3 Depth 3in. 6 In. Water L .
. Description of Material Sampled at the
takenin | U. Shear | Remold | U. Shear | Remold |Content, -
[0.0097 mm)] 84.2 fube, f et | tonsit | toreite | tons/fe % Various Tube Depths
[0.0070 mm)] 78.2
[0.0051 mm)] 72.2
[0.0027 mm)] 60.1
[0.0012 mm)] 45.2
Comments:
AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN
Paper Copy: Lab File; Project File; Geotech File

Date Reported: 5/27/2014




TOWN Milford Reference No. 262808
WIN 016667.00 Water Content, % 46.1
Sampled 5/16/2014 Liquid Limit @ 25 blows (T 89), % 37
Boring No./Sample No. BB-MOS-203/1D Plastic Limit (T 90), % 24
Station 30+08.5 Plasticity Index (T 90), % 13
Depth 3.0-5.5 Tested By BBURR
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Central Laboratory
Test Reports
300-series borings




12 Desert Rd, Freeport MaineDOT TESTING LABORATORIES 219 Hogan Rd, Bangor

R GEOTECHNICAL TEST REPORT
EQ"
£ MaineDOT Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
245369 BB-MOS-301/2D GEOTECHNICAL (DISTURBED) 6/6/2014  6/16/2014
Sample Type: GEOTECHNICAL Location: OTHER Station: 29+69 Offset, ft: 7.5 LT Dbfg, ft: 5.0-7.0
WIN/Town 016667.00 - MILFORD Sampler: WILDER, BRUCE H
TEST RESULTS
Sieve Analysis (T 27, T 11) Miscellaneous Tests
Liquid Limit @ 25 blows (T 89), %
Wash Method Plastic Limit (T 90), %
Procedure A Plasticity Index (T 90), %
SIEVE SIZE % Specific Gravity, Corrected to 20°C (T 100)
U.S. [S]] Passing Loss on Ignition (T 267)
3in. [75.0 mm] 100.0 Loss, %
1in. [25.0 mm] 90.4 H20, %
% in. [19.0 mm] 87.9 Water Content (T 265), % 4.4
Y2 in. [12.5 mm] 85.1 . .
% in. [9.5 mm] 82.9 Consolidation (T 216)
Y4 in. [6.3 mm] 77.8 Trimmings, Water Content, %
No. 4 [4.75 mm] 74.5 Initial Final Void %
No. 10 [2.00 mm] 64.0 Ratio  Strain
No. 20 [0.850 mm] 48.9 Water Content, % Pmin
No. 40 [0.425 mm] 36.9 Dry Density, lbs/ft* Pp
No. 60 [0.250 mm] 27.3 Void Ratio ‘ Pmax
No. 100 [0.150 mm] 18.7 Saturation, % Cc/C'c

No. 200 [0.075 mm] 12.2
Vane Shear Test on Shelby Tubes (Maine DOT)

Depth 31n. 6 In. Water . .
taken in U. Shear Remold U.Shear Remold Content, Rl lttol] (.)f igitenel Seusles e i
% Various Tube Depths
tube, ft  tons/ft2  tons/ftz  tons/ftz | tons/ft2 0

Comments:

Performed ASTM D1140 method "B" and soaked for 24 hours. The dry mass was determined directly. The percent
passing the No. 200 by washing was 11.6%.

AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN Date Reported: 6/20/2014
Paper Copy: Lab File; Project File; Geotech File




12 Desert Rd, Freeport MaineDOT TESTING LABORATORIES 219 Hogan Rd, Bangor

R GEOTECHNICAL TEST REPORT
EQ"
£ MaineDOT Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
245370 BB-MOS-301/3D GEOTECHNICAL (DISTURBED) 6/6/2014  6/16/2014
Sample Type: GEOTECHNICAL Location: OTHER Station: 29+69 Offset, ft: 7.5 LT Dbfg, ft: 18.0-20.0
WIN/Town 016667.00 - MILFORD Sampler: WILDER, BRUCE H
TEST RESULTS
Sieve Analysis (T 27, T 11) Miscellaneous Tests
Liquid Limit @ 25 blows (T 89), %
Wash Method Plastic Limit (T 90), %
Procedure A Plasticity Index (T 90), %
SIEVE SIZE % Specific Gravity, Corrected to 20°C (T 100)
u.s. [S1] Passing Loss on Ignition (T 267)
3in. [75.0 mm] Loss, % 174
1in. [25.0 mm] 100.0 H20, % 26.2
% in. [19.0 mm] 72.1 Water Content (T 265), % 26.2
Y2 in. [12.5 mm] 62.3 . .
% in. [9.5 mm] 541 Consolidation (T 216)
Y4 in. [6.3 mm] 48.0 Trimmings, Water Content, %
No. 4 [4.75 mm] 43.5 nitial Final Void %
No. 10 [2.00 mm] 35.8 Ratio  Strain
No. 20 [0.850 mm] 31.1 Water Content, % Pmin
No. 40 [0.425 mm] 27.7 Dry Density, lbs/ft* Pp
No. 60 [0.250 mm] 24.9 Void Ratio ‘ Pmax
No. 100 [0.150 mm] 22.7 Saturation, % Cc/C'c

No. 200 [0.075 mm] 21.0
Vane Shear Test on Shelby Tubes (Maine DOT)

Depth 31n. 6 In. Water . .
taken in U. Shear Remold U.Shear Remold Content, Rl lttol] (.)f igitenel Seusles e i
% Various Tube Depths
tube, ft  tons/ft2  tons/ftz  tons/ftz | tons/ft2 0

Comments:

Performed ASTM D1140 method "B" and soaked for 24 hours. The dry mass was determined directly. The percent
passing the No. 200 by washing was 20.8%.

AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN Date Reported: 6/20/2014
Paper Copy: Lab File; Project File; Geotech File




12 Desert Rd, Freeport MaineDOT TESTING LABORATORIES 219 Hogan Rd, Bangor

R GEOTECHNICAL TEST REPORT
EQ"
£ MaineDOT Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
245371 BB-MOS-301/4D GEOTECHNICAL (DISTURBED) 6/6/2014  6/16/2014
Sample Type: GEOTECHNICAL Location: OTHER Station: 29+69 Offset, ft: 7.5 LT Dbfg, ft: 20.0-22.0
WIN/Town 016667.00 - MILFORD Sampler: WILDER, BRUCE H
TEST RESULTS
Sieve Analysis (T 88) Miscellaneous Tests
Liquid Limit @ 25 blows (T 89), % 29
Wash Method Plastic Limit (T 90), % 23
Plasticity Index (T 90), % 6
SIEVE SIZE % Specific Gravity, Corrected to 20°C (T 100) 2.60
u.s. [S1] Passing Loss on Ignition (T 267)
3in. [75.0 mm] Loss, %
1in. [25.0 mm] H20, %
% in. [19.0 mm] Water Content (T 265), % 26.7
Y2 in. [12.5 mm . .
3/:in {9 5 mm]] Consolidation (T 216)
Y4 in. [6.3 mm] 100.0 Trimmings, Water Content, %
No. 4 [4.75 mm] 98.8 nitial | Final Void %
No. 10 [2.00 mm] 98.8 Ratio  Strain
No. 20 [0.850 mm] Water Content, % Pmin
No. 40 [0.425 mm] 98.6 Dry Density, lbs/ft® Pp
No. 60 [0.250 mm] Void Ratio ‘ Pmax
No. 100 [0.150 mm] Saturation, % Cc/C'c
No. 200 [0.075 mm] 98.2
[0.0234 mm] 96.7 Vane Shear Test on Shelby Tubes (Maine DOT)
[0.0151 mm] 94.1 Depth 31n. 6 In. Water _ .
[0.0089 mm] 91.5 taken in U.Shear Remold U.Shear Remold Content, Descrlptlslr;r(i);ul\ia_:_irtl)il Ssn:ﬁI:d A iz
[0.0065 mm] 86.3 tube, ft  tons/ft2  tons/ftz  tons/ftz | tons/ft2 % &
[0.0050 mm] 75.8
[0.0027 mm] 54.9
[0.0013 mm] 36.6
Comments:

AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN Date Reported: 6/20/2014
Paper Copy: Lab File; Project File; Geotech File
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12 Desert Rd, Freeport MaineDOT TESTING LABORATORIES 219 Hogan Rd, Bangor

R GEOTECHNICAL TEST REPORT
EQ"
£ MaineDOT Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
245372 BB-MOS-301/5D GEOTECHNICAL (DISTURBED) 6/9/2014  6/16/2014
Sample Type: GEOTECHNICAL Location: OTHER Station: 29+69 Offset, ft: 7.5 LT Dbfg, ft: 35.0-37.0
WIN/Town 016667.00 - MILFORD Sampler: WILDER, BRUCE H
TEST RESULTS
Sieve Analysis (T 27, T 11) Miscellaneous Tests
Liquid Limit @ 25 blows (T 89), %
Wash Method Plastic Limit (T 90), %
Procedure A Plasticity Index (T 90), %
SIEVE SIZE % Specific Gravity, Corrected to 20°C (T 100)
u.s. [S1] Passing Loss on Ignition (T 267)
3in. [75.0 mm] Loss, %
1in. [25.0 mm] 100.0 H20, %
% in. [19.0 mm] 96.7 Water Content (T 265), % 10.1
Y2 in. [12.5 mm] 89.9 . .
% in. [9.5 mm] 88.6 Consolidation (T 216)
Y in. [6.3 mm] 85.0 Trimmings, Water Content, %
No. 4 [4.75 mm] 82.6 nitial Final Void %
No. 10 [2.00 mm] 76.4 Ratio  Strain
No. 20 [0.850 mm] 69.7 Water Content, % Pmin
No. 40 [0.425 mm] 63.4 Dry Density, lbs/ft* Pp
No. 60 [0.250 mm] 57.7 Void Ratio ‘ Pmax
No. 100 [0.150 mm]| 50.8 Saturation, % Cc/C'c

No. 200 [0.075 mm]  40.4
Vane Shear Test on Shelby Tubes (Maine DOT)

Depth 31n. 6 In. Water . .
taken in U. Shear Remold U.Shear Remold Content, Rl lttol] (.)f igitenel Seusles e i
% Various Tube Depths
tube, ft  tons/ft2  tons/ftz  tons/ftz | tons/ft2 0

Comments:

AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN Date Reported: 6/20/2014
Paper Copy: Lab File; Project File; Geotech File




12 Desert Rd, Freeport

a

1*2 MaineDOT

MaineDOT TESTING LABORATORIES

GEOTECHNICAL TEST REPORT

219 Hogan Rd, Bangor

Central Laboratory

SAMPLE INFORMATION

Reference No.
245373
Sample Type: GEOTECHNICAL

WIN/Town 016667.00 - MILFORD

Boring No./Sample No.
BB-MOS-301/6D

Location:

Received
6/16/2014

Sample Description
GEOTECHNICAL (DISTURBED)
Station: 29+69 Offset, ft: 7.5 LT Dbfg, ft: 40.0-42.0
Sampler: WILDER, BRUCE H

Sampled
6/9/2014

TEST RESULTS

Sieve Analysis (T 27, T 11)

Wash Method
Procedure A

SIEVE SIZE %
U.S. [SI] Passing
3in. [75.0 mm]
1in. [25.0 mm]

% in. [19.0 mm]

Y2 in. [12.5 mm] 100.0
% in. [9.5 mm] 93.8
Yain. [6.3 mm] 89.7
No. 4 [4.75 mm] 87.1
No. 10 [2.00 mm] 79.7
No. 20 [0.850 mm] 71.8
No. 40 [0.425 mm] 65.1
No. 60 [0.250 mm] 59.2
No. 100 [0.150 mm]| 52.6
No. 200 [0.075 mm]| 44.4

Depth

taken in

tube, ft

Comments:

AUTHORIZATION
Reported by: FOGG, BRIAN

Miscellaneous Tests
Liquid Limit @ 25 blows (T 89), %
Plastic Limit (T 90), %
Plasticity Index (T 90), %
Specific Gravity, Corrected to 20°C (T 100)
Loss on Ignition (T 267)

Loss, %
H20, %
Water Content (T 265), % 10.0
Consolidation (T 216)
Trimmings, Water Content, %
- . Void %
Initial Final Ratio Strain
Water Content, % Pmin
Dry Density, Ibs/ft® Pp
Void Ratio Pmax
Saturation, % Cc/C'c

Vane Shear Test on Shelby Tubes (Maine DOT)
31n. 6 In.

Water L .

U. Shear Remold U.Shear Remold Content, DescrlptloanMaterlaI SElgleal & ik
% Various Tube Depths

tons/ft? tons/ft2 tons/ft2 tons/ft2 0

AND DISTRIBUTION

Date Reported: 6/20/2014

Paper Copy: Lab File; Project File; Geotech File



12 Desert Rd, Freeport MaineDOT TESTING LABORATORIES 219 Hogan Rd, Bangor

R GEOTECHNICAL TEST REPORT
EQ"
£ MaineDOT Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
245374 BB-MOS-301/7D GEOTECHNICAL (DISTURBED) 6/9/2014  6/16/2014
Sample Type: GEOTECHNICAL Location: OTHER Station: 29+69 Offset, ft: 7.5 LT Dbfg, ft: 45.0-47.0
WIN/Town 016667.00 - MILFORD Sampler: WILDER, BRUCE H
TEST RESULTS
Sieve Analysis (T 27, T 11) Miscellaneous Tests

Liquid Limit @ 25 blows (T 89), %
Plastic Limit (T 90), %
Plasticity Index (T 90), %

Wash Method
Procedure A

SIEVE SIZE % Specific Gravity, Corrected to 20°C (T 100)
U.S.[SI] Passing Loss on Ignition (T 267)

3in. [75.0 mm] 100.0 Loss, %
1in. [25.0 mm] 88.4 H20, %
% in. [19.0 mm] 88.4 Water Content (T 265), % 8.7
VL
;:2 {;.zésanT] o1 4 Consolidation (T 216)
viin. [6_3 mm] 77.6 Trimmings, Water Content, %
No. 4 [4.75 mm] 74.9 Initial  Final Void %
No. 10 [2.00 mm] 69.1 Ratio  Strain
No. 20 [0.850 mm] 62.4 Water Content, % Pmin
No. 40 [0.425 mm] 56.1 Dry Density, lbs/ft* Pp
No. 60 [0.250 mm] 50.5 Void Ratio ‘ Pmax
No. 100 [0.150 mm]| 44.4 Saturation, % Cc/C'c

No. 200 [0.075 mm]  36.9
Vane Shear Test on Shelby Tubes (Maine DOT)

Depth 31n. 6 In. Water . .
taken in U. Shear Remold U.Shear Remold Content, Rl lttol] (.)f igitenel Seusles e i
% Various Tube Depths
tube, ft  tons/ft2  tons/ftz  tons/ftz | tons/ft2 0

Comments:

AUTHORIZATION AND DISTRIBUTION
Reported by: FOGG, BRIAN Date Reported: 6/20/2014
Paper Copy: Lab File; Project File; Geotech File




GeoTesting Express
Test Reports
300-series borings




A
Geolesting

EXPRESS

Client:

HNTB Corporation

Project: Milford Slope Repair

Location: Milford, ME Project No: GTX-301966
Boring ID: --- Sample Type: --- Tested By: md

Sample ID: --- Test Date: 07/03/14 Checked By: jdt

Depth : - Test Id: 299513

Moisture Content of Soil and Rock - ASTM D2216

Boring ID Sample ID Depth Description Moisture
Content,%o
BB-MOS-301 1U 23.5-25.5 ft Moist, very dark gray clay 29.2
BB-MOS-301 2U 30.5-32.5 ft Moist, very dark gray clay 34.5

Notes: Temperature of Drying : 110° Celsius

printed 7/3/2014 1:20:07 PM




Client: HNTB Corporation

— — Project: Milford Slope Repair

GeOTesting Location: Milford, ME Project No: _ GTX-301966

Boring ID: --- Sample Type: --- Tested By: jek
EXPRESS Sample ID: --- Test Date: 07/03/14 Checked By: jdt
Depth : - Test Id: 299515

Moisture, Ash, and Organic Matter - ASTM D2974

Boring ID Sample ID Depth Description Moisture Ash Organic
Content,% | Content,%o Matter,%o
BB-MOS-301 1U 23.5-25.5 ft Moist, very dark gray clay 29 98.5 1.5
BB-MOS-301 2U 30.5-32.5 ft Moist, very dark gray clay 32 99.0 1.0

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

printed 7/3/2014 1:18:03 PM



Client: HNTB Corporation

- — Project: Milford Slope Repair

Project No:

GTX-301966

GeOTesting Location:  Milford, ME

Boring ID: --- Sample Type: ---
EXPRESS Sample ID: --- Test Date:
Depth : - Test Id:

Tested By: md

06/28/14 Checked By: jdt

299519

Laboratory Determination of Density (Unit Weight)
of Soil Specimens by ASTM D7263

Boring Sample Depth Visual Description Bulk Moisture Dry *
1D ID Density | Content | Density
pcf % pcf
BB-MOS 1U 23.5-25.5 Moist, very dark gray clay 117.4 30.38 90.05 |(1)
-301 ft
BB-MOS 2U 30.5-32.5 Moist, very dark gray clay 118.5 32.35 89.56 |(2)
-301 ft

* Sample Comments
(1): Method B-Cylinder, Intact
(2): Method B-Cylinder, Intact

Notes: Moisture Content determined by ASTM D2216.

printed 7/3/2014 1:22:27 PM




Client: HNTB Corporation

- — Project: Milford Slope Repair

GeoTesting Location:  Milford, ME Project No: GTX-301966
Boring ID: BB-MOS-301 Sample Type: tube Tested By: cam

EXPRESS Sample ID: 1U Test Date: 07/03/14 Checked By: jdt

Depth : 23.5-25.5 ft Test Id: 299508

Test Comment: -
Sample Description:  Moist, very dark gray clay
Sample Comment: -

Atterberg Limits - ASTM D4318

Plasticity Chart

"U" Line

s

v

N
o

Plasticity Index
w
S

207 A PP ......... ......... ......... ........

107 E : ’ . E ......... E ......... E ......... ________

n 1 | 1 n 1 n 1 n n 1 n 1 n 1 n 1
t t t t t t t t

0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content,%
‘ 1U B-MOS-3@3.5-25.5 29 30 19 11 0.9 Lean clay (CL)
ft

Sample Prepared using the WET method
0% Retained on #40 Sieve

Dry Strength: VERY HIGH

Dilatancy: RAPID

Toughness: LOW

printed 7/3/2014 1:19:16 PM



Client: HNTB Corporation
A Project: Milford Slope Repair
GeoTesting Location: Milford, ME Project No: GTX-301966
Boring ID: BB-MOS-301 Sample Type: tube Tested By: cam
EXPRESS Sample ID: 2U Test Date: 07/03/14 Checked By: jdt
Depth : 30.5-32.5 ft Test Id: 299509

Test Comment: -
Sample Description:  Moist, very dark gray clay
Sample Comment: -

Atterberg Limits - ASTM D4318

Plasticity Chart

s
’

N
o

Plasticity Index
w
i

207

107

"U" Line

n 1 | 1 n 1 n 1 n n 1
t t t t t

0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content,%
‘ 2U B-MOS-3@0.5-32.§ 34 31 19 12 1.3 Lean clay (CL)
ft

Sample Prepared using the WET method
0% Retained on #40 Sieve

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW

printed 7/3/2014 1:19:17 PM




i —
Geolesting

Client: HNTB Corporation
Project: Milford Slope Repair

Location: Milford, ME Project No:

GTX-301966

Boring ID: BB-MOS-301 Sample Type: tube Tested By: jbr

EXPRESS Sample ID: 1U Test Date: 07/03/14 Checked By: jdt
Depth : 23.5-25.5 ft Test Id: 299510
Test Comment: -—
Sample Description:  Moist, very dark gray clay
Sample Comment: -
Particle Size Analysis - ASTM D422
o o
«+ 9 § §$8¢8 ¢
100 F—F—F—5—-35-5—3
1 1 1 1 1 1 1
= 1 1 1 1 1 1 1
1 1 1 1 1 1 1
90—— 1 1 1 1 1 I I
1 1 1 1 1 1 1
L 1 1 1 1 1 1 1
sol FRUTS FOUT NN O SO SO
] | | A T T
1 1 1 1 1 1 1
707 | | A N
N 1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
o 60T 1 1 1 1 1 1
< | 1 1 1 1 1 1 1
Lo 1 1 1 1 1 1 1
T 507 : | R RS
8 L 1 1 1 1 1 1 1
[0) 1 1 1 1 1 1 1
o 1 1 1 1 1 1 1
40T 1 1 | | 1 | I
1 1 1 1 1 1 1
B 1 1 1 1 1 1 1
1 1 1 1 1 1 1
30T 1 1 1 1 1 T T
, | | S T T
1 1 1 1 1 1 1
20T 1 1 1 1 1 t t
1 1 1 1 1 1 1
I : : R R T T
107— 1 1 1 1 1 I I
I | | A T T T
1 1 1 1 1 1 1
0+ ettt : ottt | N PN [N I | ot : ettt
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 0.0 0.1 99.9
Sieve Name [Sieve Size, mm| Percent Finer [Spec. Percent Complies Coefficients
Dgs =N/A D3o=N/A
#a 4.75 100 Deo =N/A Die =N/A
#10 2.00 100 60 = 15=
#20 0.85 100 Dso=N/A Dio=N/A
#40 0.42 100 Cu =N/A Cc =N/A
#60 0.25 100
#100 0.15 100 Classification
#200 0.075 100 ASTM Lean clay (CL)
AASHTO Clayey Soils (A-6 (11))

printed 7/3/2014 1:19:46

Sample/Test Description

Sand/Gravel Particle Shape : ---
Sand/Gravel Hardness : ---

PM




Client: HNTB Corporation
— — Project: Milford Slope Repair
GeoTe Sti n Location:  Milford, ME Project No: GTX-301966
g Boring ID: BB-MOS-301 Sample Type: tube Tested By: jbr
EXPRESS Sample ID: 2U Test Date: 07/03/14 Checked By: jdt
Depth : 30.5-32.5 ft Test Id: 299511
Test Comment: -
Sample Description:  Moist, very dark gray clay
Sample Comment: -
Particle Size Analysis - ASTM D422
o o
+ 2 § 885 %
= 1 1 1 1 1 1 1
1 1 1 1 1 1 1
90—— 1 1 1 1 1 I I
1 1 1 1 1 1 1
L 1 1 1 1 1 1 1
col TR A R
I : : A T T
1 1 1 1 1 1 1
707 : \ VT
N 1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
5 60T 1 1 1 1 1 1
< | 1 1 1 1 1 1 1
L 1 1 1 1 1 1 1
£ 501 : | O TREE TR REERY
8 L 1 1 1 1 1 1 1
[0) 1 1 1 1 1 1 1
[N 1 1 1 1 1 1 1
40T 1 1 | | 1 | I
1 1 1 1 1 1 1
B 1 1 1 1 1 1 1
1 1 1 1 1 1 1
30T 1 1 1 1 1 T T
. \ \ A T
1 1 1 1 1 1 1
2077 1 1 1 1 1 t t
1 1 1 1 1 1 1
I \ \ A T
107— 1 1 1 1 1 I I
I \ \ A T
1 1 1 1 1 1 1
O Attt ettt : : bttt : | N PN [N I | bt : : ettt
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 0.0 10 99.0
Sieve Name [Sieve Size, mm| Percent Finer [Spec. Percent Complies Coefficients
Dgs =N/A D3o=N/A
#Ha 4.75 100 D _N/A D _N/A
#10 2.00 100 60= 15=
#20 0.85 100 Dso =N/A D1o0=N/A
#40 0.42 100 Cu =N/A Cc =N/A
#60 0.25 100
#100 0.15 99 Classification
7200 o075 5% ASTM Lean clay (CL)
AASHTO Clayey Soils (A-6 (12))

printed 7/3/2014 1:19:47

Sample/Test Description

Sand/Gravel Particle Shape : ---
Sand/Gravel Hardness : ---

PM




Client: HNTB Corporation

Project Name: Milford Slope Repair

o~ E = Project Location: Milford, ME
G o I e St l ng Project Number: GTX-301966
EXPRESS Tested By: md Checked By: jdt

AP R

Boring ID: BB-MOS-301

Preparation: intact

Description: Moist, very dark gray clay

Classification: Lean Clay

Group Symbol: CL

Liquid Limit: 31 Plastic Limit: 19

Plasticity Index: 12 Estimated Specific Gravity: 2.7

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

4000 IIl]IlIIIlIIIIIlIIIIllIIII 4000 | S I U U S S S N A A I
- Max. Obliquity - - -
i 9.14 psf - ‘D i i
- c'=9.14 ps - B -
3000 — - S 3000 -
- ¢'=322 - [72] B o
= - & _ L
“ - tan @' =0.63 - 4 - -
1%} . r - . -
Q. 2000 — — ) 2000 — -
O: T I x B =
_ - o _ L
_ - = . L
u - <_( u L
1000 — — > 1000 — —
< - [T _ L
4 = [m)] . L
2l | = o L
0 I I A B LI T 17T T 17T 0 T 17T UL T 17T L L
I I I I I I I
0 1000 2000 3000 4000 5000 6000 0 5 10 15 20 25
p', psf VERTICAL STRAIN, %
Symbol H O A
Sample ID 2U 2U 2U
Depth, ft 30.5-32.5ft 30.5-32.5 ft 30.5-32.5 ft
Test Number CU-1-1 CU-1-2 CU-1-3
Height, in 4.140 4.130 4.480
Diameter, in 2.020 2.020 2.020
T | Moisture Content (from Cuttings), % 31.9 33.8 323
€ | Dry Density, pef 90.6 88.2 89.6
Saturation (Wet Method), % 100.0 100.0 99.0
Void Ratio 0.861 0.912 0.882
Moisture Content, % 30.2 30.2 28.7
g Dry Density, pcf 92.8 92.8 95.0
& | Cross-sectional Area (Method A), in* 3.151 3.087 3.071
2 | saturation, % 100.0 100.0 100.0
& | Void Ratio 0.816 0.817 0.774
Back Pressure, psf 1.996e+004 2.169e+004 2.140e+004
Vertical Effective Consolidation Stress, psf 2079. 2594. 3243.
Horizontal Effective Consolidation Stress, psf 2087. 2608. 3258.
Vertical Strain after Consolidation, % 0.7402 1.264 1.306
Volumetric Strain after Consolidation, % 2.383 4.753 4757
Time to 50% Consolidation, min 36.00 49.00 64.00
Shear Strength, psf 849.1 9524 1165.
Strain at Failure, % 10.2 7.83 6.78
Strain Rate, %/min 0.01600 0.01600 0.01600
Deviator Stress at Failure, psf 1698. 1905. 2330.
Effective Minor Principal Stress at Failure, psf 712.3 844.6 993.9
Effective Major Principal Stress at Failure, psf 2411. 2749. 3323.
B-Value 0.95 0.95 0.95
Notes:
- Before Shear Saturation set to 100% for phase calculation. '
- Moisture Content determined by ASTM D2216.
- Atterberg Limits determined by ASTM D4318.
- Deviator Stress includes membrane correction.
- Values for ¢ and ¢ determined from best-fit straight line for the specific test conditions. Actual
strength parameters may vary and should be determined by an engineer for site conditions. l /
i
Remarks:

System S




CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

3000 1 1 1 1 1 3000 1 | 1 1 1 1
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E ¢ =9.14 psf :
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4 tan ¢'=0.63 L
2000 — —
4 ] i
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o 4 =
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1000 — —
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O L I N B B I T 1T T T 17T 17T 71T l T T 1T 17T 1T 17T 71T I LI U I R N I B N | I T T T 1T 17T 17 T1TT I T T T T 17T T 177
0 1000 2000 3000 4000 5000 6000
p', psf
Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File
2U CU-1-1 30.5-32.5 ft md 06/26/14 jdt 7MN4 301966-CU-1-1n.dat
2U CU-1-2 30.5-32.5 ft md 06/26/14 jdt TMN4 301966-CU-1-2n.dat
2U CU-1-3 30.5-32.5 ft md 06/26/14 jdt nmna 301966-CU-1-3n.dat
Project: Milford Slope Repair Location: Milford, ME Project No.: GTX-301966
A ey
GeﬂTEStlng Boring No.: BB-MOS-301 Sample Type: intact
EXPRESS

Description: Moist, very dark gray clay

Remarks: System S




Client: HNTB Corporation

Project Name: Milford Slope Repair

m

Project Location: Milford, ME

Project Number: GTX-301966

Tested By: md Checked By: jdt

Geolesting
EXPRESS

Boring ID: BB-MOS-301

Preparation: intact

Description: Moist, very dark gray clay

Classification: Lean Clay

Group Symbol: CL

Liquid Limit: 30 Plastic Limit: 19

Plasticity Index: 11 Estimated Specific Gravity: 2.7

CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767

20000 lIIIIIIIIlIIlIIIII|IIIIII 20000 | N I U NS O Y S N N N I A |
- User Spec. - - +
] ' = 0.000 psf i “‘7’ i i
- | ¢=0.000ps - 4 -
15000 —| - S 15000 | -
- | ¢=345 ’ + (7] E -
4 - & 4 -
— t: ' =0, [ = -
“ an @' = 0.69 4
[} T r — 7 r
O 10000 —| — ) 10000 — —
o . B e b r
4 - o 4 L
4 - = 4 -
- - <_( - L
5000 — — > 5000 — —
4 - ] 4 =
J - (m] 4 -
0 IIIlIllIIIIIIIIlIIIII|[I|IIII 0 IIII|IIII|IIII|IIII|IIII
0 5000 10000 15000 20000 25000 30000 0 5 10 15 20 25
p', psf VERTICAL STRAIN, %
Symbol O (] A
Sample ID U 1U 1U
Depth, ft 23.5-25.5 ft 23.5-25.5 ft 23.5-25.5ft
Test Number CU-2-1 CU-2-2 CU-2-3
Height, in 4.300 4.100 4.300
Diameter, in 2.020 2.020 2.020
© | Moisture Content (from Cuttings), % 21.7 28.1 304
£ | Dry Density, pcf 94.7 946 90.0
Saturation (Wet Method), % 95.9 97.0 94.1
Void Ratio 0.780 0.781 0.872
Moisture Content, % 255 271 26.8
g Dry Density, pcf 99.8 97.3 97.8
&% | Cross-sectional Area (Method A), in? 3.092 3.158 3.012
S | saturation, % 100.0 100.0 100.0
@ | Void Ratio 0.690 0.731 0.723
Back Pressure, psf 2.172e+004 2.024e+004 1.455e+004
Vertical Effective Consolidation Stress, psf 1864. 2329. 2913.
Horizontal Effective Consolidation Stress, psf 1878. 2344. 2932.
Vertical Strain after Consolidation, % 1.207 1.301 1.574
Volumetric Strain after Consolidation, % 3.903 2.611 6.558
Time to 50% Consolidation, min 100.0 100.0 174.0
Shear Strength, psf 1666. 2045. 2631.
Strain at Failure, % 6.80 5.98 6.65
Strain Rate, %/min 0.01600 0.01600 0.01600
Deviator Stress at Failure, psf 3333. 4091. 5262.
Effective Minor Principal Stress at Failure, psf 1356. 1576. 1860.
Effective Major Principal Stress at Failure, psf 4689. 5667. 7122.
B-Value 0.95 0.94 0.98
Notes:
- Before Shear Saturation set to 100% for phase calculation.
- Moisture Content determined by ASTM D2216.
- Atterberg Limits determined by ASTM D4318.
- Deviator Stress includes membrane correction.
- Values for ¢ and ¢ determined from best-fit straight line for the specific test conditions. Actual
strength parameters may vary and should be determined by an engineer for site conditions. L
4
Remarks:

System O




CONSOLIDATED UNDRAINED TRIAXIAL TEST by ASTM D4767
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p', psf
Sample No. Test No. Depth Tested By Test Date Checked By Check Date Test File
m | 1U CU-2-1 23.5-255ft md 06/28/14 jdt 712114 301966-CU-2-1n.dat
e | 1U CU-2-2 23.5-255ft md 06/28/14 jdt 712114 301966-CU-2-2n.dat
A | 1U CU-2-3 23.5-25.5 ft md 06/26/14 jdt 712114 301966-CU-2-3n.dat
Project: Milford Slope Repair Location: Milford, ME Project No.: GTX-301966
A
Geolesti 14 | Boring No.: BB-MOS-301 Sample Type: intact

EXPRESS

Description: Moist, very dark gray clay

Remarks: System O
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12 Desert Rd, Freeport MaineDOT TESTING LABORATORIES 219 Hogan Rd, Bangor

Fan MaineDOT GEOTECHNICAL TEST REPORT
= Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
242677 BB-MOS-401/3D GEOTECHNICAL (DISTURBED) 811312014 8/14/2014
Sample Type: GEOTECHNICAL Location: OTHER Station: 29+72.9  Offset, ft: 47.6 RT Dbfg, ft: 10.0-12.0
WIN/Town 016667.00 - MILFORD Sampler: CONTRACTOR

TEST RESULTS
Sieve Analysis (T 88) Miscellaneous Tests
Liquid Limit @ 25 blows (T 89), % 31
Wash Method Plastic Limit (T 90), % 22
Plasticity Index (T 90), % 9
SIEVE SIZE % Specific Gravity, Corrected to 20°C (T 100) 2.71
u.S. [S1] Passing Loss on Ignition (T 267)
3in. [75.0 mm] Loss, %
1in. [25.0 mm)] H20, %
% in. [19.0 mm)] Water Content (T 265), % 249
Y2 in. [12.5 mm . .
,%23 i {9 ST ) Consolidation (T 216)
Y in. [6.3 mm] ‘Trimmings, Water Content, % ‘ ‘
No. 4 [4.75 mm] Initial | Final Void %
No. 10 [2.00 mm] 100.0 Ratio | Strain
No. 20 [0.850 mm] Water Content, % Pmin
No. 40 [0.425 mm] 99.8 Dry Density, Ibs/ft? Pp
No. 60 [0.250 mm] Void Ratio Pmax
No. 100 [0.150 mm] Saturation, % Cc/C'c
No. 200 [0.075 mm]| 99.6
[0.0255 mm] 97.4 Vane Shear Test on Shelby Tubes (Maine DOT)
[0.0162 mm] 94.4 Depth 31n. 6 In. Water - .
[0.0098 mm] 88.5 takenin | U. Shear | Remold | U. Shear | Remold |Content, Descrlptlsgr?:lﬂa;zlgzl g:"t‘lf;ed Fullnz
[0.0072 mm] 82.6 tube, ft | tons/ftz | tons/ft? | tons/ftz | tons/ft % g
[0.0053 mm] 73.8
[0.0028 mm] 59.0
[0.0012 mm] 41.3
Comments:

AUTHORIZATION AND DISTRIBUTION

Reported by: BRIAN FOGG Date Reported: 8/20/2014
Paper Copy: Lab File; Project File; Geotech File




TOWN Milford Reference No. 242677
WIN 016667.00 Water Content, % 24.9
Sampled 8/13/2014 Liquid Limit @ 25 blows (T 89), % 31
Boring No./Sample No. BB-MOS-401/3D Plastic Limit (T 90), % 22
Station 29+72.9 Plasticity Index (T 90), % 9

Depth 10.0-12.0 Tested By BBURR
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12 Desert Rd, Freeport MaineDOT TESTING LABORATORIES 219 Hogan Rd, Bangor

Fan MaineDOT GEOTECHNICAL TEST REPORT
e Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
\ 263881 \ BB-MOS-501/1D \ GEOTECHNICAL (DISTURBED) 7/13/2015  7/29/2015
Sample Type: GEOTECHNICAL  Location: Station: 31+36.2  Offset, ft: 10.6 LT Dbfg, ft: 3.0-5.0
WIN/Town 016667.00 - MILFORD Sampler: BRUCE WILDER
TEST RESULTS
Sieve Analysis (T 27, T 11) Miscellaneous Tests
Liquid Limit @ 25 blows (T 89), %
Wash Method Plastic Limit (T 90), %
Procedure A Plasticity Index (T 90), %
SIEVE SIZE % Specific Gravity, Corrected to 20°C (T 100)
U.S. [S]] Passing Loss on Ignition (T 267)
3in. [75.0 mm] 100.0 Loss, %
1in. [25.0 mm] 94.0 H20, %
Y2 in. [19.0 mm] 86.3 Water Content (T 265), % 3.5
% in. [12.5 mm] 76.4 L
% in. [9.5 mm] 73.8 Consolidation (T 216)
Y4 in. [6.3 mm] 70.9 ‘Trimmings, Water Content, % ‘ ‘
No. 4 [4.75 mm] 68.6 Initial Final Void %
No. 10 [2.00 mm] 60.0 Ratio | Strain
No. 20 [0.850 mm] 43.4 Water Content, % Pmin
No. 40 [0.425 mm] 24.6 Dry Density, Ibs/ft? Pp
No. 60 [0.250 mm] 14.8 Void Ratio Pmax
No. 100 [0.150 mm]| 9.5 Saturation, % Cc/C'c

No. 200 [0.075 mm]| 5.7

Vane Shear Test on Shelby Tubes (Maine DOT)

Depth 31In. 6 In. Water - .
taken in U. Shear | Remold | U. Shear | Remold |Content, DB 1) O.f MIEEE] SETIEE 2 i
% Various Tube Depths
tube, ft tons/ft2 | tons/ftz | tonsfftt | tons/ft2 0

Comments:

AUTHORIZATION AND DISTRIBUTION

Reported by: GREGORY LIDSTONE Date Reported: 8/3/2015
Paper Copy: Lab File; Project File; Geotech File




12 Desert Rd, Freeport MaineDOT TESTING LABORATORIES 219 Hogan Rd, Bangor

Fan MaineDOT GEOTECHNICAL TEST REPORT
e Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
\ 263882 \ BB-MOS-501/2D \ GEOTECHNICAL (DISTURBED) 7/13/2015  7/29/2015
Sample Type: GEOTECHNICAL  Location: Station: 31+36.2  Offset, ft: 10.6 LT Dbfg, ft: 5.0-7.0
WIN/Town 016667.00 - MILFORD Sampler: BRUCE WILDER
TEST RESULTS
Sieve Analysis (T 27, T 11) Miscellaneous Tests
Liquid Limit @ 25 blows (T 89), %
Wash Method Plastic Limit (T 90), %
Procedure A Plasticity Index (T 90), %
SIEVE SIZE % Specific Gravity, Corrected to 20°C (T 100)
U.S. [S]] Passing Loss on Ignition (T 267)
3in. [75.0 mm] Loss, %
1in. [25.0 mm] 100.0 H20, %
Y2 in. [19.0 mm] 93.4 Water Content (T 265), % 8.2
% in. [12.5 mm] 934 L
% in. [9.5 mm] 91.0 Consolidation (T 216)
Y4 in. [6.3 mm] 88.4 ‘Trimmings, Water Content, % ‘ ‘
No. 4 [4.75 mm] 85.7 Initial Final Void %
No. 10 [2.00 mm] 77.0 Ratio | Strain
No. 20 [0.850 mm] 61.0 Water Content, % Pmin
No. 40 [0.425 mm] 41.8 Dry Density, Ibs/ft3 Pp
No. 60 [0.250 mm] 28.9 Void Ratio Pmax
No. 100 [0.150 mm]| 20.8 Saturation, % Cc/C'c

No. 200 [0.075 mm]| 14.4

Vane Shear Test on Shelby Tubes (Maine DOT)

Depth 31In. 6 In. Water - .
taken in U. Shear | Remold | U. Shear | Remold |Content, DB 1) O.f MIEEE] SETIEE 2 i
% Various Tube Depths
tube, ft tons/ft2 | tons/ftz | tonsfftt | tons/ft2 0

Comments:

AUTHORIZATION AND DISTRIBUTION

Reported by: GREGORY LIDSTONE Date Reported: 8/3/2015
Paper Copy: Lab File; Project File; Geotech File




12 Desert Rd, Freeport MaineDOT TESTING LABORATORIES 219 Hogan Rd, Bangor

Fan MaineDOT GEOTECHNICAL TEST REPORT
e Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
\ 263883 \ BB-MOS-501/3D \ GEOTECHNICAL (DISTURBED) 7/13/2015  7/29/2015
Sample Type: GEOTECHNICAL  Location: Station: 31+36.2  Offset, ft: 10.6 LT Dbfg, ft: 10.0-12.0
WIN/Town 016667.00 - MILFORD Sampler: BRUCE WILDER
TEST RESULTS
Sieve Analysis (T 27, T 11) Miscellaneous Tests
Liquid Limit @ 25 blows (T 89), %
Wash Method Plastic Limit (T 90), %
Procedure A Plasticity Index (T 90), %
SIEVE SIZE % Specific Gravity, Corrected to 20°C (T 100)
u.s. [SI] Passing Loss on Ignition (T 267)
3in. [75.0 mm] Loss, %
1in. [25.0 mm] 100.0 H20, %
Y2 in. [19.0 mm] 93.8 Water Content (T 265), % 8.9
% in. [12.5 mm] 74.7 L
% in. [9.5 mm] 64.2 Consolidation (T 216)
Y4 in. [6.3 mm] 58.2 ‘Trimmings, Water Content, % ‘ ‘
No. 4 [4.75 mm] 47.2 Initial Final Void %
No. 10 [2.00 mm] 375 Ratio | Strain
No. 20 [0.850 mm] 31.4 Water Content, % Pmin
No. 40 [0.425 mm] 21.4 Dry Density, Ibs/ft? Pp
No. 60 [0.250 mm] 154 Void Ratio Pmax
No. 100 [0.150 mm]| 11.3 Saturation, % Cc/C'c

No. 200 [0.075 mm]| 8.1

Vane Shear Test on Shelby Tubes (Maine DOT)

Depth 31In. 6 In. Water - .
taken in U. Shear | Remold | U. Shear | Remold |Content, DB 1) O.f MIEEE] SETIEE 2 i
% Various Tube Depths
tube, ft tons/ft2 | tons/ftz | tonsfftt | tons/ft2 0

Comments:

AUTHORIZATION AND DISTRIBUTION

Reported by: GREGORY LIDSTONE Date Reported: 8/4/2015
Paper Copy: Lab File; Project File; Geotech File




12 Desert Rd, Freeport MaineDOT TESTING LABORATORIES 219 Hogan Rd, Bangor

Fan MaineDOT GEOTECHNICAL TEST REPORT
e Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
\ 263884 \ BB-MOS-501/4D \ GEOTECHNICAL (DISTURBED) 7/13/2015  7/29/2015
Sample Type: GEOTECHNICAL  Location: Station: 31+36.2  Offset, ft: 10.6 LT Dbfg, ft: 12.0-14.0
WIN/Town 016667.00 - MILFORD Sampler: BRUCE WILDER
TEST RESULTS
Sieve Analysis (T 27, T 11) Miscellaneous Tests
Liquid Limit @ 25 blows (T 89), %
Wash Method Plastic Limit (T 90), %
Procedure A Plasticity Index (T 90), %
SIEVE SIZE % Specific Gravity, Corrected to 20°C (T 100)
U.S. [S]] Passing Loss on Ignition (T 267)
3in. [75.0 mm] Loss, %
1in. [25.0 mm] 100.0 H20, %
Y2 in. [19.0 mm] 89.4 Water Content (T 265), % 9.2
% in. [12.5 mm] 80.1 L
% in. [9.5 mm] 76.4 Consolidation (T 216)
Y4 in. [6.3 mm] 715 ‘Trimmings, Water Content, % ‘ ‘
No. 4 [4.75 mm] 68.2 Initial Final Void %
No. 10 [2.00 mm] 56.8 Ratio | Strain
No. 20 [0.850 mm] 41.7 Water Content, % Pmin
No. 40 [0.425 mm] 27.2 Dry Density, Ibs/ft? Pp
No. 60 [0.250 mm] 20.4 Void Ratio Pmax
No. 100 [0.150 mm]| 16.0 Saturation, % Cc/C'c

No. 200 [0.075 mm]| 11.7

Vane Shear Test on Shelby Tubes (Maine DOT)

Depth 31In. 6 In. Water - .
taken in U. Shear | Remold | U. Shear | Remold |Content, DB 1) O.f MIEEE] SETIEE 2 i
% Various Tube Depths
tube, ft tons/ft2 | tons/ftz | tonsfftt | tons/ft2 0

Comments:

AUTHORIZATION AND DISTRIBUTION

Reported by: GREGORY LIDSTONE Date Reported: 8/3/2015
Paper Copy: Lab File; Project File; Geotech File




12 Desert Rd, Freeport MaineDOT TESTING LABORATORIES 219 Hogan Rd, Bangor

Fan MaineDOT GEOTECHNICAL TEST REPORT
e Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
\ 263885 \ BB-MOS-501/5D \ GEOTECHNICAL (DISTURBED) 7/13/2015  7/29/2015
Sample Type: GEOTECHNICAL  Location: Station: 31+36.2  Offset, ft: 10.6 LT Dbfg, ft: 15.0-16.3
WIN/Town 016667.00 - MILFORD Sampler: BRUCE WILDER
TEST RESULTS
Sieve Analysis (T 27, T 11) Miscellaneous Tests
Liquid Limit @ 25 blows (T 89), %
Wash Method Plastic Limit (T 90), %
Procedure A Plasticity Index (T 90), %
SIEVE SIZE % Specific Gravity, Corrected to 20°C (T 100)
U.S. [S]] Passing Loss on Ignition (T 267)
3in. [75.0 mm] Loss, %
1in. [25.0 mm] 100.0 H20, %
Y2 in. [19.0 mm] 95.9 Water Content (T 265), % 13.7
% in. [12.5 mm] 90.4 L
% in. [9.5 mm] 86.5 Consolidation (T 216)
Y4 in. [6.3 mm] 79.3 ‘Trimmings, Water Content, % ‘ ‘
No. 4 [4.75 mm] 74.8 Initial Final Void %
No. 10 [2.00 mm] 63.1 Ratio | Strain
No. 20 [0.850 mm] 50.7 Water Content, % Pmin
No. 40 [0.425 mm] 34.8 Dry Density, Ibs/ft3 Pp
No. 60 [0.250 mm] 23.8 Void Ratio Pmax
No. 100 [0.150 mm]| 16.3 Saturation, % Cc/C'c

No. 200 [0.075 mm]| 10.5

Vane Shear Test on Shelby Tubes (Maine DOT)

Depth 31In. 6 In. Water - .
taken in U. Shear | Remold | U. Shear | Remold |Content, DB 1) O.f MIEEE] SETIEE 2 i
% Various Tube Depths
tube, ft tons/ft2 | tons/ftz | tonsfftt | tons/ft2 0

Comments:

AUTHORIZATION AND DISTRIBUTION

Reported by: GREGORY LIDSTONE Date Reported: 8/3/2015
Paper Copy: Lab File; Project File; Geotech File




12 Desert Rd, Freeport MaineDOT TESTING LABORATORIES 219 Hogan Rd, Bangor

Fan MaineDOT GEOTECHNICAL TEST REPORT
e Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
\ 263886 \ BB-MOS-501/7D \ GEOTECHNICAL (DISTURBED) 71182015 7/29/2015
Sample Type: GEOTECHNICAL  Location: Station: 31+36.2  Offset, ft: 10.6 LT Dbfg, ft: 20.0-22.0
WIN/Town 016667.00 - MILFORD Sampler: BRUCE WILDER
TEST RESULTS
Sieve Analysis (T 27) Miscellaneous Tests
Liquid Limit @ 25 blows (T 89), %
Wash Method Plastic Limit (T 90), %
Plasticity Index (T 90), %
SIEVE SIZE % Specific Gravity, Corrected to 20°C (T 100)
u.s. [SI] Passing Loss on Ignition (T 267)

3in. [75.0 mm] Loss, % 14.6
1in. [25.0 mm] H20, % 90.6
% in. [19.0 mm] Water Content (T 265), %
o
-“7/2 :: {;.ZSBanT] Consolidation (T 216)
Y4 in. [6.3 mm] ‘Trimmings, Water Content, % ‘ ‘
No. 4 [4.75 mm] Initial  Final e i
No. 10 [2.00 mm] Ratio | Strain
No. 20 [0.850 mm] Water Content, % Pmin
No. 40 [0.425 mm] Dry Density, Ibs/ft3 Pp
No. 60 [0.250 mm] Void Ratio Pmax
No. 100 [0.150 mm] Saturation, % Cc/C'c
No. 200 [0.075 mm]

Vane Shear Test on Shelby Tubes (Maine DOT)

Depth 31In. 6 In. Water - .
taken in U. Shear | Remold | U. Shear | Remold |Content, DB 1) O.f MIEEE] SETIEE 2 i
% Various Tube Depths
tube, ft tons/ft2 | tons/ftz | tonsfftt | tons/ft2 0

Comments:

AUTHORIZATION AND DISTRIBUTION

Reported by: GREGORY LIDSTONE Date Reported: 8/1/2015
Paper Copy: Lab File; Project File; Geotech File




12 Desert Rd, Freeport MaineDOT TESTING LABORATORIES 219 Hogan Rd, Bangor

Fan MaineDOT GEOTECHNICAL TEST REPORT
e Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
\ 263887 \ BB-MOS-501/8D \ GEOTECHNICAL (DISTURBED) 7/13/2015  7/29/2015
Sample Type: GEOTECHNICAL  Location: Station: 31+36.2  Offset, ft: 10.6 LT Dbfg, ft: 22.5-24.5
WIN/Town 016667.00 - MILFORD Sampler: BRUCE WILDER
TEST RESULTS
Sieve Analysis (T 88) Miscellaneous Tests
Liquid Limit @ 25 blows (T 89), % 27
Wash Method Plastic Limit (T 90), % 23
Plasticity Index (T 90), % 4
SIEVE SIZE % Specific Gravity, Corrected to 20°C (T 100) 2.74
U.S. [S]] Passing Loss on Ignition (T 267)
3in. [75.0 mm] Loss, %
1in. [25.0 mm] H20, %
Y2 in. [19.0 mm] Water Content (T 265), % 30.8
% in. [12.5 mm .
% in {9 5 mm] ] 1000 Consolidation (T 216)
Y4 in. [6.3 mm] 99.2 ‘Trimmings, Water Content, % ‘ ‘
No. 4 [4.75 mm] 98.7 Initial Final Void %
No. 10 [2.00 mm] 97.5 Ratio | Strain
No. 20 [0.850 mm] Water Content, % Pmin
No. 40 [0.425 mm] 97.3 Dry Density, Ibs/ft? Pp
No. 60 [0.250 mm] Void Ratio Pmax
No. 100 [0.150 mm] Saturation, % Cc/C'c
No. 200 [0.075 mm]| 96.9
[0.0219 mm] 95.0 Vane Shear Test on Shelby Tubes (Maine DOT)
[0.0141 mm] 92.3 Depth 31In. 6In. Water o .
[0.0085 mm] 87.3 taken in U. Shear | Remold | U. Shear | Remold |Content, Descrlptlo\r;a?ifol\lﬁl:t_(l-_:lrjlgtle%aemgid antne
[0.0064 mm] 770 tube, ft tons/ft2 | tons/ftz | tonsfftt | tons/ft2 % 2
[0.0047 mm] 71.9
[0.0026 mm] 51.3
[0.0012 mm] 35.9
Comments:

AUTHORIZATION AND DISTRIBUTION

Reported by: GREGORY LIDSTONE Date Reported: 8/6/2015
Paper Copy: Lab File; Project File; Geotech File




TOWN Milford Reference No. 263887
WIN 016667.00 Water Content, % 30.8
Sampled 7/13/2015 Liquid Limit @ 25 blows (T 89), % 27
Boring No./Sample No. BB-MOS-501/8D Plastic Limit (T 90), % 23
Station 31+36.2 Plasticity Index (T 90), % 4
Depth 22.5-24.5 Tested By BBURR
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12 Desert Rd, Freeport MaineDOT TESTING LABORATORIES 219 Hogan Rd, Bangor

Fan MaineDOT GEOTECHNICAL TEST REPORT
e Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
\ 263888 \ BB-MOS-501/9D \ GEOTECHNICAL (DISTURBED) 7/13/2015  7/29/2015
Sample Type: GEOTECHNICAL  Location: Station: 31+36.2  Offset, ft: 10.6 LT Dbfg, ft: 29.0-31.0
WIN/Town 016667.00 - MILFORD Sampler: BRUCE WILDER
TEST RESULTS
Sieve Analysis (T 88) Miscellaneous Tests
Liquid Limit @ 25 blows (T 89), % 37
Wash Method Plastic Limit (T 90), % 23
Plasticity Index (T 90), % 14
SIEVE SIZE % Specific Gravity, Corrected to 20°C (T 100) 2.68
u.s. [SI] Passing Loss on Ignition (T 267)
3in. [75.0 mm] Loss, %
1in. [25.0 mm] H20, %
Y2 in. [19.0 mm] Water Content (T 265), % 39.4
% in. [12.5 mm .
% in {9 5 mm]] Consolidation (T 216)
Y4 in. [6.3 mm] ‘Trimmings, Water Content, % ‘ ‘
No. 4 [4.75 mm] Initial | Final RIEl S0
No. 10 [2.00 mm] 100.0 Ratio | Strain
No. 20 [0.850 mm] Water Content, % Pmin
No. 40 [0.425 mm] 99.6 Dry Density, Ibs/ft3 Pp
No. 60 [0.250 mm] Void Ratio Pmax
No. 100 [0.150 mm] Saturation, % Cc/C'c
No. 200 [0.075 mm]| 98.3
[0.0226 mm] 96.8 Vane Shear Test on Shelby Tubes (Maine DOT)
[0.0146 mm] 94.1 Depth 31In. 6In. Water o .
[0.0089 mm] 86.0 taken in U. Shear | Remold | U. Shear | Remold |Content, Descrlptlo\r;a?ifol\lﬁl:t_(l-_:lrjlgtle%aemgid antne
[0.0066 mm] 80.7 tube, ft tons/ft2 | tons/ftz | tonsfftt | tons/ft2 % 2
[0.0049 mm] 75.3
[0.0026 mm] 59.1
[0.0011 mm] 43.0
Comments:

AUTHORIZATION AND DISTRIBUTION

Reported by: GREGORY LIDSTONE Date Reported: 8/7/2015
Paper Copy: Lab File; Project File; Geotech File




TOWN Milford Reference No. 263888
WIN 016667.00 Water Content, % 39.4
Sampled 7/13/2015 Liquid Limit @ 25 blows (T 89), % 37
Boring No./Sample No. BB-MOS-501/9D Plastic Limit (T 90), % 23
Station 31+36.2 Plasticity Index (T 90), % 14
Depth 29.0-31.0 Tested By BBURR
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12 Desert Rd, Freeport MaineDOT TESTING LABORATORIES 219 Hogan Rd, Bangor

Fan MaineDOT GEOTECHNICAL TEST REPORT
e Central Laboratory

SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
\ 263889 \ BB-MOS-501/10D \ GEOTECHNICAL (DISTURBED) 7113/2015  7/29/2015
Sample Type: GEOTECHNICAL  Location: Station: 31+36.2  Offset, ft: 10.6 LT Dbfg, ft: 32.0-34.0
WIN/Town 016667.00 - MILFORD Sampler: BRUCE WILDER
TEST RESULTS
Sieve Analysis (T 88) Miscellaneous Tests
Liquid Limit @ 25 blows (T 89), % 29
Wash Method Plastic Limit (T 90), % 23
Plasticity Index (T 90), % 6
SIEVE SIZE % Specific Gravity, Corrected to 20°C (T 100) 2.68
u.s. [SI] Passing Loss on Ignition (T 267)
3in. [75.0 mm] Loss, %
1in. [25.0 mm] H20, %
Y2 in. [19.0 mm] Water Content (T 265), % 37.1
% in. [12.5 mm L
% in {9 5 mm]] Consolidation (T 216)
Y, in. [6.3 mm] ‘Trimmings, Water Content, % ‘ ‘
NaRE KOl ] Initial | Final e e
No. 10 [2.00 mm] 100.0 Ratio | Strain
No. 20 [0.850 mm] Water Content, % Pmin
No. 40 [0.425 mm] 99.4 Dry Density, Ibs/ft3 Pp
No. 60 [0.250 mm] Void Ratio Pmax
No. 100 [0.150 mm] Saturation, % Cc/C'c
No. 200 [0.075 mm]| 97.7
[0.0239 mm] 95.3 Vane Shear Test on Shelby Tubes (Maine DOT)
[0.0155 mm] 89.7 Depth 31In. 6In. Water o .
[0.0094 mm] 81.3 taken in U. Shear | Remold | U. Shear | Remold |Content, Descrlptlo\r;a?ifol\lﬁl:t_(l-_:lrjlgtle%aemgid i
[0.0070 mm] 729 tube, ft tons/ft2 | tons/ftz | tonsfftt | tons/ft2 % 2
[0.0051 mm] 67.3
[0.0027 mm] 50.5
[0.0012 mm] 33.6
Comments:

AUTHORIZATION AND DISTRIBUTION

Reported by: GREGORY LIDSTONE Date Reported: 8/7/2015
Paper Copy: Lab File; Project File; Geotech File




TOWN Milford Reference No. 263889
WIN 016667.00 Water Content, % 37.1
Sampled 7/13/2015 Liquid Limit @ 25 blows (T 89), % 29
Boring No./Sample No. BB-MOS-501/10D Plastic Limit (T 90), % 23
Station 31+36.2 Plasticity Index (T 90), % 6
Depth 32.0-34.0 Tested By BBURR
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12 Desert Rd, Freeport

24
1

1* MaineDOT

Reference No. Boring No./Sample No.

Central Laboratory

SAMPLE INFORMATION

Sample Description

263800  BB-MOS-501/12D

MaineDOT TESTING LABORATORIES 219 Hogan Rd, Bangor

GEOTECHNICAL TEST REPORT

Sampled Received

| GEOTECHNICAL (DISTURBED) 7/13/2015  7/29/2015

Sample Type: GEOTECHNICAL  Location:
WIN/Town 016667.00 - MILFORD

TEST RESULTS

Sieve Analysis (T 88)

Wash Method

SIEVE SIZE %
U.S. [SI] Passing
3in. [75.0 mm] 100.0
1in. [25.0 mm] 93.8
Y2 in. [19.0 mm] 85.6
Y in. [12.5 mm] 78.8
% in. [9.5 mm] 78.0
Yain. [6.3 mm] 75.4
No. 4 [4.75 mm] 74.1

No. 10 [2.00 mm] 65.6

No. 20 [0.850 mm]

No. 40 [0.425 mm] = 58.4

No. 60 [0.250 mm]

No. 100 [0.150 mm]

No. 200 [0.075 mm]| 50.0

Station: 31+36.2

Offset, ft: 10.6 LT Dbfg, ft: 40.0-42.0
Sampler: BRUCE WILDER

Miscellaneous Tests

Liquid Limit @ 25 blows (T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), %

Specific Gravity, Corrected to 20°C (T 100) 2.72
Loss on Ignition (T 267)

Loss, %

H20, %
Water Content (T 265), % 7.2

Consolidation (T 216)
‘Trimmings, Water Content, % ‘ ‘
" . Void %
Initial Final Ratio | Strain

Water Content, % Pmin
Dry Density, Ibs/ft3 Pp
Void Ratio Pmax
Saturation, % Cc/C'c

[0.0274 mm] 42.4 Vane Shear Test on Shelby Tubes (Maine DOT)

[0.0176 mm] 40.7 Depth 31In. 6In. Water o .

[0.0104 mm] 375 taken in U. Shear | Remold | U. Shear | Remold |Content, Descrlptlo\r;a?ifol\lﬁl:t_(l-_:lrjlgtle%aemgid i
[0.0076 mm] 326 tube, ft tons/ftt | tons/fz | tons/fz | tons/ft2 % 3

[0.0055 mm] 29.3

[0.0028 mm] 22.8

[0.0013 mm] 16.3

Comments:

AUTHORIZATION

Reported by: GREGORY LIDSTONE
Paper Copy: Lab File; Project File; Geotech File

AND

DISTRIBUTION

Date Reported: 8/5/2015



12 Desert Rd, Freeport

24
1

1* MaineDOT

Reference No. Boring No./Sample No.

Central Laboratory

SAMPLE INFORMATION

Sample Description

263891  BB-MOS-501/13D

MaineDOT TESTING LABORATORIES 219 Hogan Rd, Bangor

GEOTECHNICAL TEST REPORT

Sampled Received

| GEOTECHNICAL (DISTURBED) 7/13/2015  7/29/2015

Sample Type: GEOTECHNICAL  Location:
WIN/Town 016667.00 - MILFORD

TEST RESULTS

Sieve Analysis (T 88)

Wash Method

SIEVE SIZE %
U.S. [SI] Passing

3in. [75.0 mm]

1in. [25.0 mm] 100.0
Y2 in. [19.0 mm] 91.9
Y in. [12.5 mm] 83.7
% in. [9.5 mm] 79.9
Yain. [6.3 mm] 76.0
No. 4 [4.75 mm] 72.4

No. 10 [2.00 mm] 62.4

No. 20 [0.850 mm]

No. 40 [0.425 mm] = 49.9

No. 60 [0.250 mm]

No. 100 [0.150 mm]

No. 200 [0.075 mm]| 33.5

Station: 31+36.2

Offset, ft: 10.6 LT Dbfg, ft: 45.0-47.0

Sampler: BRUCE WILDER

Miscellaneous Tests

Liquid Limit @ 25 blows (T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), %

Specific Gravity, Corrected to 20°C (T 100) 2.67
Loss on Ignition (T 267)

Loss, %

H20, %
Water Content (T 265), % 8.4

Consolidation (T 216)
‘Trimmings, Water Content, % ‘ ‘
- . Void %
Initial Final Ratio Strain

Water Content, % Pmin
Dry Density, Ibs/ft3 Pp
Void Ratio Pmax
Saturation, % Cc/C'c

[0.0305 mm] 26.8 Vane Shear Test on Shelby Tubes (Maine DOT)

[0.0200 mm] 22.3 Depth 31In. 6In. Water o .

[0.0118 mm] 20.8 taken in U. Shear | Remold | U. Shear | Remold |Content, Descrlptlo\r;a?ifol\lﬁl:t_(l-_:lrjlgtle%aemgid i
[0.0086 mm] 16.4 tube, ft tons/ftt | tons/fz | tons/fz | tons/ft2 % 3

[0.0062 mm] 14.9

[0.0031 mm] 8.9

[0.0013 mm] 7.4

Comments:

AUTHORIZATION

Reported by: GREGORY LIDSTONE
Paper Copy: Lab File; Project File; Geotech File

AND

DISTRIBUTION

Date Reported: 8/5/2015



GeoTesting Express
Test Reports
500-series borings




Client: Maine DOT

— — Project: Second Otter Bridge

GeoTesting Location: Milford, ME Project No: GTX-303508
Boring ID: BB-MOS-501 Sample Type: tube Tested By: jbr
EXPRESS Sample ID: 1U Test Date: 08/03/15 Checked By: jdt
Depth : 24.5-26.5 ft Test Id: 340130
Test Comment: -
Visual Description: Wet, very dark gray clay

Sample Comment: -

Moisture Content of Soil and Rock - ASTM D2216

Boring ID Sample ID Depth Description Moisture
Content,%o
BB-MOS-501 iU 24.5-26.5 ft Wet, very dark gray clay 35.5

Notes: Temperature of Drying : 110° Celsius

printed 8/5/2015 10:38:14 AM




Client: Maine DOT

— — Project: Second Otter Bridge

T B ' Location: Milford, ME Project No: GTX-303508
Geolesting

Boring ID: Sample Type: tube cam
EXPRESS Sample ID: 1U Test Date: 08/05/15 Checked By: jdt

Depth : 24.5-26.5 ft Test Id: 340123

Test Comment: -

Visual Description: Wet, very dark gray clay

Sample Comment: -

USCS Classification - ASTM D2487

Boring ID Sample ID Depth Group Name Group Gravel, % | Sand, % Fines, %
Symbol
BB-MOS-501 1U 24.5-26.5 ft Lean clay CL 0.0 0.1 99.9
Remarks: Grain Size analysis performed by ASTM D422 results enclosed

Atterberg Limits performed by ASTM D4318, results enclosed

printed 8/5/2015 10:36:47 AM



Client: Maine DOT

- — Project: Second Otter Bridge

GeOTesting Location: Milford, ME Project No: _ GTX-303508

Boring ID: BB-MOS-501 Sample Type: tube Tested By: jbr
EXPRESS Sample ID: 1U Test Date: 08/03/15 Checked By: jdt
Depth : 24.5-26.5 ft Test Id: 340124
Test Comment: -
Visual Description: Wet, very dark gray clay
Sample Comment: -
o o
:+ 9 % §8¢9 %
X i
100 O &,
i \ \
90 | I
f : :
1 1
80T 1 1
1 1
N 1 1
1 1
70T 1 1
1 1
= 1 1
1 1
g 607 | |
= L 1 1
‘LL_' 1 1
5 507 B
8 - 1 1
] 1 1
o 1 1
407 1 !
L 1 1
301 \ \
1 1
B 1 1
1 1
20T 1 1
1 1
™ 1 1
1 1
1077 1 I
I : |
1 1
1000 100 10 1 0.1 0.01 0.001
Grain Size (mm)
% Cobble % Gravel % Sand % Silt & Clay Size
- 0.0 0.1 99.9
Sieve Name [Sieve Size, mm| Percent Finer |Spec. Percent Complies Coefficients
Dgs =0.0123 mm D30=0.0013 mm
#4 4.75 100 _0 OO 0 _ /
#10 2.00 100 Deo =0.0040 mm D15 =N/A
#20 0.85 100 D50 =0.0030 mm Di1o=N/A
#40 0.42 100 Cu =N/A CC =N/A
#60 0.25 100
#100 0.15 100 Classification
#200 0.075 100 M Lean Clay (CL)
Particle Size (mm) Percent Finer Spec. Percent Complies
0.0270 * AASHTO  Silty Soils (A-4 (10
0.0171 89 - ! ty olls ( - ( ))
0.0105 83
o.0074 i Sample/Test Description
00055 69 Sand/Gravel Particle Shape : ---
0.0040 60
570055 o) Sand/Gravel Hardness : ---
0.0012 29 Dispersion Device : Apparatus A - Mech Mixer
Dispersion Period : 1 minute
Specific Gravity : 2.65
Separation of Sample: #200 Sieve

printed 8/5/2015 10:37:44 AM



Client: Maine DOT
A Project: Second Otter Bridge
GeoTesting Loc_ation: Milford, ME Project No: GTX-303508
Boring ID: BB-MOS-501 Sample Type: tube Tested By: cam

EXPRESS Sample ID: 1U Test Date: 08/05/15 Checked By: jdt
Depth : 24.5-26.5 ft Test Id: 340122
Test Comment: -
Visual Description: Wet, very dark gray clay
Sample Comment: -
Atterberg Limits - ASTM D4318
Plasticity Chart
60

501

Plasticity Index
w IN
© S

N
o

107

o

0 10 20 30 40 50 60 70 80 90 100
Liquid Limit
Symbol Sample ID Boring Depth Natural Liquid Plastic Plasticity | Liquidity Soil Classification
Moisture Limit Limit Index Index
Content, %0
‘ 1uU B-MOS-5(4.5-26.5 36 30 20 10 1.6 Lean clay (CL)
ft

Sample Prepared using the WET method
0% Retained on #40 Sieve

Dry Strength: VERY HIGH

Dilatancy: SLOW

Toughness: LOW

printed 8/5/2015 10:36:18 AM




One-Dimensional Consolidation by ASTM D2435 - Method B

SUMMARY REPORT
0 1 1 1 1 ) | 1 1 1 ) | l 1 111 1 1 1
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0.01 0.1 1 10 100
VERTICAL STRESS, tsf
Project: Second Otter Bridge Location: Milford, ME Project No.: GTX-303508
Boring No.: BB-MOS-501 Tested By: md Checked By: jdt
G /"T .~ | Sample No.: 1U Test Date: 7/28/15 Test No.: IP-1
eo eStI ng Depth: 24.5-26.5 ft Sample Type: intact Elevation: -

EXPRESS

Description: Wet, dark gray clay

Remarks: System S

Displacement at End of Increment




One-Dimensional Consolidation by ASTM D2435 - Method B

SUMMARY REPORT
0 1 1 1 1 ) | 1 1 1 1 ) | 1 1 1 111
5 — —
10 — =
ES i i
Z‘ A L
b A L
o A L
|_ - =
n 4 L
15 — -
20 | -
25 T T T T T 1T ‘ T T T T T 17T ‘ T 1T ‘ T T T 1T
0.01 0.1 1 10 100
VERTICAL STRESS, tsf
Before Test After Test
Current Vertical Effective Stress: --- Water Content, % 33.60 23.20
Preconsolidation Stress: --- Dry Unit Weight, pcf 88.687 104.34
Compression Ratio: --- Saturation, % 99.52 100.00
Diameter: 2.5 in Height: 1in Void Ratio 0.92 0.63
LL: 30 PL: 20 PI: 10 GS:2.73
Project: Second Otter Bridge Location: Milford, ME Project No.: GTX-303508
Boring No.: BB-MOS-501 Tested By: md Checked By: jdt
G /"T B Sample No.: 1U Test Date: 7/28/15 Test No.: IP-1
eo eStI ng Depth: 24.5-26.5 ft Sample Type: intact Elevation: -

EXPRESS

Description: Wet, dark gray clay

Remarks: System S

Displacement at End of Increment




Project: Second Otter Bridge
Boring No.: BB-MOS-501
Sample No.: 1U

Test No.: IP-1

Soil Description: Wet, dark gray clay
Remarks: System S

Estimated Specific Gravity: 2.73
Initial Void Ratio: 0.922
Final Void Ratio: 0.633

Container 1D

Wt. Container + Wet Soi
Wt. Container + Dry Soi
Wt. Container, gm

Wt. Dry Soil, gm

Water Content, %

Void Ratio

Degree of Saturation, %
Dry Unit Weight, pcf

One-Dimensional Consolidation by ASTM D2435 - Method B

Location: Milford, ME
Tested By: md

Test Date: 7/28/15
Sample Type: intact

Liquid Limit: 30
Plastic Limit: 20
Plasticity Index: 10

Before Consolidation

Trimmings Specimen+Ring
16912 RING
170.14 261.57
129.47 223.18
8.4300 108.90
121.04 114.28
33.60 33.60

- 0.922

-— 99.52

-— 88.687

Project No.: GTX-303508
Checked By: jdt

Depth: 24.5-26.5 ft
Elevation: ---

Specimen Diameter: 2.50 in
Initial Height: 1.00 in
Final Height: 0.85 in

After Consolidation

Specimen+Ring Trimmings
A703

249.69 149.39

223.18 122.83

108.90 8.3600

114.28 114.47

23.20 23.20

0.633 -—

100.00 -—

104.34 -

Note: Specific Gravity and Void Ratios are calculated assuming the degree of saturation equals 100% at the end
of the test. Therefore, values may not represent actual values for the specimen.



One-Dimensional Consolidation by ASTM

Location: Milford, ME
Tested By: md

Test Date: 7/28/15
Sample Type: intact

Project: Second Otter Bridge
Boring No.: BB-MOS-501
Sample No.: 1U

Test No.: IP-1

Soil Description: Wet, dark gray clay
Remarks: System S

Displacement at End of Increment

Applied Final Void Strain Sg-Rt

Stress Displacement Ratio at End T90

tst in % min

1 0.125 0.01928 0.885 1.93 42.845

2 0.250 0.02775 0.868 2.77 52.969

3 0.500 0.04126 0.842 4.13 17.908

4 1.00 0.05833 0.810 5.83 13.473

5 2.00 0.07891 0.770 7.89 8.282

6 4.00 0.1039 0.722 10.4 7.163

7 2.00 0.1016 0.726 10.2 0.000

8 1.00 0.09818 0.733 9.82 2.416

9 0.500 0.09467 0.740 9.47 8.862

10 1.00 0.09643 0.736 9.64 2.595
11 2.00 0.1003 0.729 10.0 2.196
12 4.00 0.1104 0.710 11.0 12.487
13 8.00 0.1331 0.666 13.3 4.853
14 16.0 0.1607 0.613 16.1 3.059
15 32.0 0.1926 0.552 19.3 2.428
16 8.00 0.1831 0.570 18.3 3.972
17 2.00 0.1698 0.595 17.0 3.115
18 0.500 0.1560 0.622 15.6 13.960
19 0.125 0.1430 0.647 14.3 47.142
Applied Final Void Strain Log

Stress Displacement Ratio at End T50

tst in % min

1 0.125 0.01928 0.885 1.93 12.728

2 0.250 0.02775 0.868 2.77 14.424

3 0.500 0.04126 0.842 4.13 4.209

4 1.00 0.05833 0.810 5.83 2.166

5 2.00 0.07891 0.770 7.89 2.214

6 4.00 0.1039 0.722 10.4 1.628

7 2.00 0.1016 0.726 10.2 0.000

8 1.00 0.09818 0.733 9.82 0.000

9 0.500 0.09467 0.740 9.47 0.000

10 1.00 0.09643 0.736 9.64 0.000
11 2.00 0.1003 0.729 10.0 0.000
12 4.00 0.1104 0.710 11.0 0.000
13 8.00 0.1331 0.666 13.3 1.086
14 16.0 0.1607 0.613 16.1 0.830
15 32.0 0.1926 0.552 19.3 0.372
16 8.00 0.1831 0.570 18.3 0.000
17 2.00 0.1698 0.595 17.0 1.012
18 0.500 0.1560 0.622 15.6 0.000
19 0.125 0.1430 0.647 14.3 13.722
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ft2/sec

.62e-007
.42e-007
.28e-006
.64e-006
-57e-006
.83e-006
.00e+000
.23e-006
.26e-006
.73e-006
.08e-006
.57e-006
-90e-006
.84e-006
.85e-006
.07e-006
-34e-006
.23e-006
.76e-007

Cv
ft2/sec

-39e-007
.77e-007
.26e-006
.38e-006
-23e-006
.89e-006
.00e+000
.00e+000
-00e+000
.00e+000
.00e+000
.00e+000
-05e-006
.00e-006
.04e-005
.00e+000
-82e-006
.00e+000
.00e-007

WONWFRWOUWWNWREPNWOOR

WONWFRWOUWWNWREPENWOOR

D2435 - Method B

Project No.: GTX-303508
Checked By: jdt
Depth: 24.5-26.5 ft

Elevation:

Mv
1/tsf

-54e-001
.78e-002
-40e-002
.42e-002
-06e-002
-25e-002
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.46e-003
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One-Dimensional Consolidation by ASTM D2435 - Method B

TIME CURVES
Constant Load Step 1 of 19
Stress: 0.125 tsf
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Geolesting

EXPRESS

Project: Second Otter Bridge

Location: Milford, ME

Project No.: GTX-303508

Boring No.: BB-MOS-501

Tested By: md

Checked By: jdt

Sample No.: 1U

Test Date: 7/28/15

Test No.: IP-1

Depth: 24.5-26.5 ft

Sample Type: intact

Elevation: ---

Description: Wet, dark gray clay

Remarks: System S
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One-Dimensional Consolidation by ASTM D2435 - Method B
TIME CURVES
Constant Load Step 2 of 19
Stress: 0.25 tsf
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EXPRESS

Project: Second Otter Bridge

Location: Milford, ME

Project No.: GTX-303508

Boring No.: BB-MOS-501

Tested By: md

Checked By: jdt

Sample No.: 1U

Test Date: 7/28/15

Test No.: IP-1

Depth: 24.5-26.5 ft

Sample Type: intact

Elevation: ---

Description: Wet, dark gray clay

Remarks: System S




One-Dimensional Consolidation by ASTM D2435 - Method B
TIME CURVES
Constant Load Step 3 of 19
Stress: 0.5 tsf
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Project: Second Otter Bridge Location: Milford, ME Project No.: GTX-303508
Boring No.: BB-MOS-501 Tested By: md Checked By: jdt
G /"T _"""--H_ Sample No.: 1U Test Date: 7/28/15 Test No.: IP-1
eo eStI ng Depth: 24.5-26.5 ft Sample Type: intact Elevation: -

EXPRESS

Description: Wet, dark gray clay

Remarks: System S




One-Dimensional Consolidation by ASTM D2435 - Method B

TIME CURVES

Constant Load Step 4 of 19

Stress: 1 tsf
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EXPRESS

Project: Second Otter Bridge

Location: Milford, ME

Project No.: GTX-303508

Boring No.: BB-MOS-501

Tested By: md

Checked By: jdt

Sample No.: 1U

Test Date: 7/28/15

Test No.: IP-1

Depth: 24.5-26.5 ft

Sample Type: intact

Elevation: ---

Description: Wet, dark gray clay

Remarks: System S




One-Dimensional Consolidation by ASTM D2435 - Method B

TIME CURVES

Constant Load Step 5 of 19

Stress: 2 tsf
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SQUARE ROOT of TIME, Ymin
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EXPRESS

Project: Second Otter Bridge

Location: Milford, ME

Project No.: GTX-303508

Boring No.: BB-MOS-501

Tested By: md

Checked By: jdt

Sample No.: 1U

Test Date: 7/28/15

Test No.: IP-1

Depth: 24.5-26.5 ft

Sample Type: intact

Elevation: ---

Description: Wet, dark gray clay

Remarks: System S




One-Dimensional Consolidation by ASTM D2435 - Method B

TIME CURVES

Constant Load Step 6 of 19

Stress: 4 tsf
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Project: Second Otter Bridge Location: Milford, ME Project No.: GTX-303508
Boring No.: BB-MOS-501 Tested By: md Checked By: jdt
G /"T _"""--H_ Sample No.: 1U Test Date: 7/28/15 Test No.: IP-1
eo eStI ng Depth: 24.5-26.5 ft Sample Type: intact Elevation: -

EXPRESS

Description: Wet, dark gray clay

Remarks: System S
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One-Dimensional Consolidation by ASTM D2435 - Method B

TIME CURVES

Constant Load Step 7 of 19

Stress: 2 tsf
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EXPRESS

Project: Second Otter Bridge

Location: Milford, ME

Project No.: GTX-303508

Boring No.: BB-MOS-501

Tested By: md

Checked By: jdt

Sample No.: 1U

Test Date: 7/28/15

Test No.: IP-1

Depth: 24.5-26.5 ft

Sample Type: intact

Elevation: ---

Description: Wet, dark gray clay

Remarks: System S
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One-Dimensional Consolidation by ASTM D2435 - Method B

TIME CURVES

Constant Load Step 8 of 19

Stress: 1 tsf
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Project: Second Otter Bridge

Location: Milford, ME

Project No.: GTX-303508

Boring No.: BB-MOS-501

Tested By: md

Checked By: jdt

Sample No.: 1U

Test Date: 7/28/15

Test No.: IP-1

Depth: 24.5-26.5 ft

Sample Type: intact

Elevation: ---

Description: Wet, dark gray clay

Remarks: System S
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One-Dimensional Consolidation by ASTM D2435 - Method B
TIME CURVES
Constant Load Step 9 of 19
Stress: 0.5 tsf
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EXPRESS

Project: Second Otter Bridge

Location: Milford, ME

Project No.: GTX-303508

Boring No.: BB-MOS-501

Tested By: md

Checked By: jdt

Sample No.: 1U

Test Date: 7/28/15

Test No.: IP-1

Depth: 24.5-26.5 ft

Sample Type: intact

Elevation: ---

Description: Wet, dark gray clay

Remarks: System S
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One-Dimensional Consolidation by ASTM D2435 - Method B

TIME CURVES

Constant Load Step 10 of 19

Stress: 1 tsf
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EXPRESS

Project: Second Otter Bridge

Location: Milford, ME

Project No.: GTX-303508

Boring No.: BB-MOS-501

Tested By: md

Checked By: jdt

Sample No.: 1U

Test Date: 7/28/15

Test No.: IP-1

Depth: 24.5-26.5 ft

Sample Type: intact

Elevation: ---

Description: Wet, dark gray clay

Remarks: System S
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One-Dimensional Consolidation by ASTM D2435 - Method B

TIME CURVES
Constant Load Step 11 of 19
Stress: 2 tsf
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Project: Second Otter Bridge

Location: Milford, ME

Project No.: GTX-303508

Boring No.: BB-MOS-501

Tested By: md

Checked By: jdt

Sample No.: 1U

Test Date: 7/28/15

Test No.: IP-1

Depth: 24.5-26.5 ft

Sample Type: intact

Elevation: ---

Description: Wet, dark gray clay

Remarks: System S
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One-Dimensional Consolidation by ASTM D2435 - Method B

TIME CURVES

Constant Load Step 12 of 19

Stress: 4 tsf
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Project: Second Otter Bridge

Location: Milford, ME

Project No.: GTX-303508

Boring No.: BB-MOS-501

Tested By: md

Checked By: jdt

Sample No.: 1U

Test Date: 7/28/15

Test No.: IP-1

Depth: 24.5-26.5 ft

Sample Type: intact

Elevation: ---

Description: Wet, dark gray clay

Remarks: System S




One-Dimensional Consolidation by ASTM D2435 - Method B

TIME CURVES

Constant Load Step 13 of 19

Stress: 8 tsf
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Project: Second Otter Bridge

Location: Milford, ME

Project No.: GTX-303508

Boring No.: BB-MOS-501

Tested By: md

Checked By: jdt

Sample No.: 1U

Test Date: 7/28/15

Test No.: IP-1

Depth: 24.5-26.5 ft

Sample Type: intact

Elevation: ---

Description: Wet, dark gray clay

Remarks: System S
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One-Dimensional Consolidation by ASTM D2435 - Method B

TIME CURVES

Constant Load Step 14 of 19

Stress: 16 tsf
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Project: Second Otter Bridge

Location: Milford, ME

Project No.: GTX-303508

Boring No.: BB-MOS-501

Tested By: md

Checked By: jdt

Sample No.: 1U

Test Date: 7/28/15

Test No.: IP-1

Depth: 24.5-26.5 ft

Sample Type: intact

Elevation: ---

Description: Wet, dark gray clay

Remarks: System S
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One-Dimensional Consolidation by ASTM D2435 - Method B

TIME CURVES

Constant Load Step 15 of 19

Stress: 32 tsf
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Project: Second Otter Bridge

Location: Milford, ME

Project No.: GTX-303508

Boring No.: BB-MOS-501

Tested By: md

Checked By: jdt

Sample No.: 1U

Test Date: 7/28/15

Test No.: IP-1

Depth: 24.5-26.5 ft

Sample Type: intact

Elevation: ---

Description: Wet, dark gray clay

Remarks: System S




One-Dimensional Consolidation by ASTM D2435 - Method B

TIME CURVES
Constant Load Step 16 of 19
Stress: 8 tsf
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Project: Second Otter Bridge Location: Milford, ME Project No.: GTX-303508

Boring No.: BB-MOS-501 Tested By: md Checked By: jdt

Sample No.: 1U Test Date: 7/28/15 Test No.: IP-1
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Geolesting

Depth: 24.5-26.5 ft Sample Type: intact Elevation: -

EXPRESS
Description: Wet, dark gray clay

Remarks: System S
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One-Dimensional Consolidation by ASTM D2435 - Method B

TIME CURVES

Constant Load Step 17 of 19

Stress: 2 tsf
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EXPRESS

Project: Second Otter Bridge

Location: Milford, ME

Project No.: GTX-303508

Boring No.: BB-MOS-501

Tested By: md

Checked By: jdt

Sample No.: 1U

Test Date: 7/28/15

Test No.: IP-1

Depth: 24.5-26.5 ft

Sample Type: intact

Elevation: ---

Description: Wet, dark gray clay

Remarks: System S
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One-Dimensional Consolidation by ASTM D2435 - Method B

TIME CURVES
Constant Load Step 18 of 19
Stress: 0.5 tsf
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Project: Second Otter Bridge

Location: Milford, ME

Project No.: GTX-303508

Boring No.: BB-MOS-501

Tested By: md

Checked By: jdt

Sample No.: 1U

Test Date: 7/28/15

Test No.: IP-1

Depth: 24.5-26.5 ft

Sample Type: intact

Elevation: ---

Description: Wet, dark gray clay

Remarks: System S




One-Dimensional Consolidation by ASTM D2435 - Method B

TIME CURVES
Constant Load Step 19 of 19
Stress: 0.125 tsf
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Project: Second Otter Bridge Location: Milford, ME Project No.: GTX-303508
Boring No.: BB-MOS-501 Tested By: md Checked By: jdt
G /"T _"""--H_ Sample No.: 1U Test Date: 7/28/15 Test No.: IP-1
eo eStI ng Depth: 24.5-26.5 ft Sample Type: intact Elevation: -

EXPRESS

Description: Wet, dark gray clay

Remarks: System S
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Geotechnical Evaluations
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WIN 23466.00 (Formerly WIN 16667)
Second Otter Bridge over Otter Stream
Second Otter Bridge #2754

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

Augusta, ME 04333-0016

Subject: Geotechnical Engineering Services — Rev 1
WIN 23466.00 (Formerly WIN 16667)
Second Otter Bridge over Otter Stream
Second Otter Bridge #2754
Milford, Maine

Dear Laura:

In accordance with our Proposal, dated January 15, 2018 and Assignment Letter #17,
Revision 1 dated February 15, 2018, we have made the requested geotechnical
engineering evaluations for the subject project. This Design Memorandum summarizes
our geotechnical evaluations and design recommendations in support of the Maine
Department of Transportation (MaineDOT) Preliminary Design Report (PDR). The
contents herein are subject to the limitations set forth in Appendix A.

INTRODUCTION

The purpose of our services is to review existing information and geotechnical analyses
completed to date and provide an independent geotechnical evaluation for the existing
Abutment No. 2 (East Abutment) approach.

Our scope of services included a review of the existing subsurface data (explorations
and laboratory testing), Project Plans for the existing bridge dated January 2013 and
geotechnical analyses (soil parameters, global stability, and settlement) completed to
date (by MaineDOT). Following our review, S. W. Cole Engineering, Inc. (S.W.COLE)
developed soil parameters and completed geotechnical evaluations (global stability and
settlement) for the existing east approach.

26 Coles Crossing Drive, Sidney, ME 04330 ¢ Tel: 207-626-0600 * Fax: 207-626-0700 ¢ infosidney@swcole.com

Geotechnical Engineering * Construction Materials Testing and Special Inspections * GeoEnvironmental Services
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BACKGROUND

The site is located on County Road at the crossing of Otter Stream in Milford, Maine.
Based on the provided information, the single-span bridge was constructed in 2013 and
the east abutment is supported on single row of steel, HP 14x117 H-piles.

Based on a review of the Historical Bridge Plans dated January 1931 and current Bridge
Plans dated February 2013, we understand the existing east abutment was constructed
about 25 feet in front of the previous abutment and the approach was filled from about
Station 31+25 to 31+50. We understand the new approach embankment is about 15
feet high and constructed with normal-weight fill and 1.75H:1V rip rap sideslopes. We
understand the east approach has settled up to about 6 inches since construction.

We understand the preferred settlement mitigation option under consideration consists
of removal of existing approach fill soils and replacement with lightweight material.
Lightweight materials under consideration include:

e Geofoam;
e Lightweight Foamed Concrete Fill (LFCF); and
e Expanded Shale Aggregate (ESA).

EVALUATION AND RECOMMENDATIONS

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

Geotechnical engineering calculations and reference documents used to support the
recommendations within this memorandum are provided in Appendix B.

Soil Profile and Design Parameters
Five soil units were generally encountered in the borings made for Abutment No. 2 below
the roadway embankment:

e Medium dense to dense, Sand some to little gravel, trace silt, (Sand Fill);

e Soft, Organic Peat;

e Very soft to soft, Clayey Silt and Silty Clay (Glaciomarine Deposit);

e Very stiff to hard, Sandy Silt and Silt, some gravel, some sand (Silt/Sand); and
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e Very dense, Glacial Till

The generalized soil descriptions, thicknesses and soil parameters for each of the soail
units based on the completed explorations are as follows:

Design Soil Parameters

Approx. Strata . . _— Undrained
Strata Sg\%g())(h FzIl?hickness Umt(F\)/gfe)lght ;:;Itleog Shear, S,
(ft) ’ (psf)
Sand Fill 98 5 125 32 -
Peat 93 2 65 27 -
Clayey Silt 91 5 115 - 650
Silty Clay 86 8 115 - 250
Silt/Sand 78 7 120 30 -
Glacial Till 71 - 135 36 -

The embankment fill, rip rap side slopes and lightweight materials were modeled with the
following parameters:

Design Soil and Material Parameters

Material Unit Weight (pcf) Friction Angle, ¢
Embankment Fill 125 32
Rip Rap 140 45
Geofoam? 2 30
Lightweight Foamed Concrete Fill (LFCF) 36 40
Expanded Shale Aggregate (ESA) 60 36

SHANSEP Clay Strength Increase

We evaluated strength increase from consolidation of the underlying silty clay layer since
construction of the approach embankment. The strength increase was evaluated using the
Stress History and Normalized Soil Engineering Properties (SHANSEP) Method with
further refinement using the Observational Method considering measured and estimated
settlements with the following assumptions:

e Embankment consisting of 15 feet of normal-weight fill with 1.75H:1V side slopes;
e Preconsolidation Pressure equal to the vertical effective stress plus the change in
stress from the embankment load;

! Geofoam, Geofoam Technical Bulletin No. 5009: Geofoam Friction, March 2011 (Revised April 2017).
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e Available consolidation and triaxial consolidated-undrained laboratory test data; and
e Average percent consolidation based on observed roadway settlement and

calculated estimated total settlement.

Based on our evaluation, we estimate the following strength increase of the silty clay:

Design Soil Parameters
s Approx. Appr_ox. e Unit Weight Friction UGl
trata Elevation Thickness (cf) Angle, & Shear, S,
(ft) ’ (psf)
Clayey Silt 91 5 115 - 650
Silty Clay 86 8 115 - 320

Global Stability

We performed initial global stability evaluations for the existing east embankment and
mitigation options using SLOPE/W computer software. We evaluated global stability
considering the soil parameters provided above, resistance factors outlined in AASHTO
LRFD Section 11.6.2.3 and guidance in Section C11.6.2.3 as follows:

Global Stability for Static Conditions
FS = 1.5 (¢ =0.65) for slopes or walls containing/supporting a structural element

Geotextile reinforcement was used to improve the overall safety factor for the mitigation
options. Geotextile reinforcement was modeled assuming Mirafi HP-series HP 570 with an
ultimate tensile strength of 4,800 lbs/ft.

Results of our global stability model runs are summarized in the following table and
included in Appendix B.
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Model

Safety Factor

Existing Conditions — 15 foot approach embankment 1.03
Existing Conditions — 15 foot approach embankment SHANSEP 1.08
Geofoam Option — Replace 8 feet of fill with Geofoam, unreinforced 1.32
Geofoam Option — Replace 8 feet of fill with Geofoam, 3 layers of geogrid 1.56
Geofoam Option — Replace 8 feet of fill with Geofoam, unreinforced, SHANSEP 1.39
Geofoam Option — Replace 8 feet of fill with Geofoam, 2 layers of geogrid, SHANSEP 1.54
LFCF Option — Replace 10 feet of fill with LFCF, unreinforced 1.35
LFCF Option — Replace 10 feet of fill with LFCF, 3 layers of geogrid 1.59
LFCF Option — Replace 10 feet of fill with LFCF, unreinforced, SHANSEP 1.42
LFCF Option — Replace 10 feet of fill with LFCF, 2 layers of geogrid, SHANSEP 1.51
ESA Option — Replace 10 feet of fill with ESA, unreinforced 1.25
ESA Option — Replace 10 feet of fill with ESA, 4 layers of geogrid 1.55
ESA Option — Replace 10 feet of fill with ESA, unreinforced, SHANSEP 1.31
ESA Option — Replace 10 feet of fill with ESA, 3 layers of geogrid, SHANSEP 1.53

Settlement

We developed initial and detailed settlement models for the existing conditions and
proposed geofoam, LFCF and ESA mitigation options to estimate the immediate,
consolidation and total settlement resulting from placement of the roadway embankment.
Settlement evaluations were completed using Settle3D software considering:

e Subsurface soil conditions from boring BB-MOS-501;

e Grading based on the Cross-Section at Station 31+25 and 31+50;
¢ Estimated immediate (elastic) soil parameters based on soil type;
e Estimated consolidation parameters for peat; and

e Consolidation test results from boring BB-MOS-501, sample 1U;

Based on the completed laboratory testing, we estimated the following compressibility and

stress history characteristics of the glaciomarine clayey silt and silty clay:

Stress History Compressibility
Existing .
Sample
; Sample 2 Vertical T
Boring No. Elevation . Previous Cv
No. f Effective OCR | Cc Cr )
(ft) Stress (ft2/day)
Stress (psf)
(psf)
BB-MOS-501 U 88.8 1,750 1,800 1.0 | 0.189 | 0.033 0.22
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Initial settlement evaluations were completed to estimate the magnitude of settlement for
the existing and mitigated embankment options. The evaluations for the mitigated options
were made assuming no preloading from construction of the initial embankment.

Estimates of the magnitude of total ground surface settlement for the existing conditions
and mitigation options at the centerline and edges of the embankment are summarized
below. The estimated settlement summarized below for the three lightweight fill options do
not take into consideration the settlement that has occurred due to the preloading from the
normal weight fill embankment construction in 2014. Model run output are provided in
Appendix B.

) Range of Estimated Settlement (inches)
Model Location - —
Immediate Consolidation Total
- . West Edge of Road 1% 10 3% 2Y410 4% 3Y21t0 7%
FEQ)((;;S\?Vg Cgr;?gt;%'?(;leatf oot Centerline of Road 1%t0 4 2% 10 5% 4109
Y East Edge of Road 1% 10 3% 2Y410 4% 3210 7%
Geofoam Option: Replace West Edge of Road Yato 134 1to 2% 13%t0 4
8 feet of Fi||F\)Nith ’GeoFf)oam Centerline of Road 1to2 1%1t0 3 24105
East Edge of Road Yato 134 1to 2% 13%t0 4
. West Edge of Road Yato 134 1Y410 2% 2t0 4%
ig?;et()oat'l‘:’iﬂ'vﬁtip&ﬁ Centerline of Road 1t0 2% 1% 10 3% 2%3 10 5%
East Edge of Road Yato 134 1Y410 2% 2t0 4%
Lo West Edge of Road 1% to 2% 1% 1o 3% 2% 10 5%
Eg %gtp(;iolgi’lli?tﬁl%cse A Centerline of Road 1Y410 2% 2t04 3Yato 6%
East Edge of Road 1% to 2% 1% 1o 3% 2% 10 5%

Detailed settlement evaluations were completed to model the embankment using
construction stages to simulate:

e Stage 1: Placement of the existing normal-weight fill embankment;
e Stage 2: Settlement of existing embankment after about 5 years; and
e Stage 3: Settlement of mitigated embankment option after additional 10 years.

Estimates of the magnitude of total ground surface settlement for the existing conditions
and mitigation options at each stage are summarized below. Model run output are
provided in Appendix B.
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Range of Estimated Total Settlement (inches) Net Change from

Model Stage 2 Stage 3 1
Stage 2 and 3
Siefs 4 (2018) (15 years) 5

Existing Conditions 15 foot

1 3 .
Roadway Embankment 310 4% 6 t0 6% N/A

Geofoam Option; Replace 8 feet

1 3 1
of Fill with Geofoam 5Y4t0 5% A
LFCF Option; Replace 10 feet of . \ .
Fill with LFCF 5Y4t0 5% VA
ESA Option; Replace 10 feet of 110 6 v

Fill with ESA
Note: 1. Refer to Appendix B for detailed Stage 2 and 3 evaluations.

Approximately 6 inches of settlement has occurred to date due to the “preload” of the
existing normal-weight fill embankment. The results of the long-term settlement analyses
(Stage 3) for the three lightweight fill options indicate immediate and long-term settlement
from the three lightweight fill options will be negligible. As indicated by the rightmost
column "Net Change from Stage 2 and 3", practical rebound is anticipated.

Mitigation Options

The proposed mitigation options will consist of over-excavations to remove the existing
normal-weight fills to about Elevation 102 to 100 feet (project datum), depending on
selected alternative, and replacement with lightweight materials and geotextile
reinforcement. Conceptual sketches (plan and cross-section views) of the proposed
mitigation options are included in Appendix C.

We recommend the mitigation be constructed from behind the existing abutment at about
Sta. 31+25 to the previous abutment at about Sta. 31+50.

Construction Considerations

Earth support systems, such as sheet piles or trench boxes, will be required if laying back
construction slopes are not feasible. Regardless of excavation methods, excavations and
earth support systems must be properly shored or sloped in accordance with OSHA
regulations to prevent sloughing and caving of slopes during construction. The design and
planning of excavations, excavation support systems, and dewatering is the responsibility
of the Contractor.
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The Contractor shall control groundwater and surface water infiltration using temporary
ditches, sumps, granular drainage blankets, stone ditch protection or hand-laid riprap with
geotextile underlayment to divert groundwater and surface water as necessary.

Geotextile reinforcement between layers of Geofoam shall be placed between layers of
703.19 Granular Borrow modified to contain material passing 3 inch sieve only. The
Granular Borrow shall be a minimum 3 inches thick totaling 6 inches.

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

Preliminary Unit Cost Information
Based on the design options summarized herein, unit costs for the lightweight materials
were obtained for comparison and summarized below.

Material Range of Unit Cost Average Unit Cost
Geofoam?? $110 to 130/cubic yard $120/cubic yard
Lightweight Foamed Concrete Fill (LFCF) $350 to 375/cubic yard $362.50/cubic yard
Expanded Shale Aggregate (ESA)® $136.05/ton $96/cubic yard

Notes:

1. Unit cost for Geofoam EPS29 or equivalent

2. Unit cost for Geofoam does not include freight fee.

3. Unit costs as delivered to site for Expanded Shale Aggregate from Norlite, LLC of Cohoes, New York.

The preliminary unit costs do not include any mark up for mobilization, freight, placement
or compaction unless noted above.
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CLOSURE
It has been a pleasure to be of assistance to you with this phase of your project. We look

forward to working with you during the construction phase of the project.

Sincerely,

S. W. Cole Engineering, Inc. \\\\\\““””W////
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APPENDIX A

Limitations



This report has been prepared for the exclusive use of Maine Department of
Transportation for specific application to the Second Otter Bridge #2754 over Otter
Stream (WIN 023466.00) on County Road in Milford, Maine. S. W. Cole Engineering,
Inc. (S.W.COLE) has endeavored to conduct our services in accordance with generally
accepted soil and foundation engineering practices. No warranty, expressed or implied,
is made.

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

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

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

S.W.COLE’s scope of services has not included the investigation, detection, or prevention
of any Biological Pollutants at the project site or in any existing or proposed structure at the
site. The term “Biological Pollutants” includes, but is not limited to, molds, fungi, spores,
bacteria, and viruses, and the byproducts of any such biological organisms.

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

Develop/correlate soil parameters for use in elastic and consolidation settlement evaluations
using Settle3D software.

References

Lambe, T.W. and Whitman, R.V., Soil Mechanics, 1969.

Bowles, J.E., Foundation Analysis and Design, 3rd Ed., 1996.

Das, B.M., Principles of Foundation Engineering, 8th Ed., 2014.

Rowe, R.K. and Soderman, K.L. Geotextile Reinforcement of Embankments of Peat,
Geotextiles and Geomembranes, 1985.

FHWA, Geotechnical Engineering Circular No. 6, Shallow Foundations, 2002.
6. Mesri, G. and Ajlouni, M., Engineering Properties of Fibrous Peats, Journal of

Geotechnical and Geoenvironmental Engineering, Vol 113, July 2007.

Hwn =

b

Assumptions

Generalized soil profile based on boring BB-MOS-501
medium dense to dense Sand Fill
soft Organic Peat
very soft to soft Clayey Silt and Silty Clay
very stiff to hard Silt/Sand
very dense Glacial Till

1. Estimate properties of Sand Fill p,:=14.7 psi

’}Isat_sand =125 b C_f

From Reference 1, Table 11.3 Dsana =32 deg

From Reference 2, Table 2-7 Hsand :=0.325

From Reference 3, Eqn 3.32 with Ngo sana =20
Asqna =10

Es_sand *=Pq Qsand N60_sand =423 ksf
use  E, .,q:=425 ksf

Calculated by:____MAS 02/01/2018 Page 1 of 3
Checked by: EJB
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2. Estimate properties of Organic Peat
From Reference 4, Table 1 Ysat_peat =65 pCf
Ppear =27 deg
Hpear=0.15

E; peat=5 ksf Assumes vertical effective
stress > 60kPa (£1.5 ksf)

From Reference 5, Table 5-11 We peqr=90.6 from lab testing

Cc_peat = wc_peat <0.0115=1.042

From Reference 6, pg 856 Cr is between 0.1 to 0.3 Cc, use 0.3

Ch peat=0.3+C, pey=0.313

From Reference 6, Fig 11 €0 peat*="T1-5
From Reference 6, page 856 secondary compression index is 0.06+£0.01, use
C,:=0.06

3. Estimate properties of Clayey Silt / Silty Clay

7sat_clay =115 pc.f

From Reference 2, Table 2-7 Heiay=0.45
From laboratory testing C. lay=0.189
C. ¢iay=0.033
€o_clay:=0.92
Co clay*=0-22 CJ;—Z/—
Calculated by:____MAS 02/01/2018 Page 2 of 3

Checked by: EJB
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4. Estimate properties of Silt/Sand

’}Isat_sand =120 b C_f

From Reference 1, Table 11.3 Dsana =30 deg

From Reference 2, Table 2-7 Psand :=0.325

From Reference 3, Eqn 3.32 with Ngo i1z =33
i1y =5

E gi1=Dq 51 Neo sitr =349 ksf
use Es_silt :=350 ka

5. Estimate properties of Glacial Till

7sat_sand =135 y4 C_f

From Reference 1, Table 11.3 Doand =36 deg

From Reference 2, Table 2-7 Koana:=0.4

From Reference 3, Eqn 3.32 with Ngo =139
Q=15

E; iu=Dq ayy Neo_in=4414 ksf
use Es_till :=4400 ksf

Calculated by:____MAS 02/01/2018 Page 3 of 3
Checked by: EJB
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102 Chapter 3: Natural Soil Deposits and Subsoil Exploration

2. Schmertmann (1975) provided the correlation between Ny, 0, and ¢'. Mathematically,
the correlation can be approximated as (Kulhawy and Mayne, 1990)

0.34
Neo

¢’ =tan"! (3.30)

o,
12.2 + 203 ()

Pa

where

Ng, = field standard penetration number

’

o, = effective overburden pressure

p. = atmospheric pressure in the same unit as o,
¢' = soil friction angle

3. Hatanaka and Uchida (1996) provided a simple correlation between ¢’ and ()
that can be expressed as

&' = V20(N)g, + 20 (3.31)

The following qualifications should be noted when standard penetration resistance
values are used in the preceding correlations to estimate soil parameters:

The equations are approximate.

. Because the soil is not homogeneous, the values of Ny, obtained from a given
borehole vary widely.

3. In soil deposits that contain large boulders and gravel, standard penetration numbers

may be erratic and unreliable.

DN

Although approximate, with correct interpretation the standard penetration test pro-
vides a good evaluation of soil properties. The primary sources of error in standard pen-
etration tests are inadequate cleaning of the borehole, careless measurement of the blow
count, eccentric hammer strikes on the drill rod, and inadequate maintenance of water
head in the borehole. Figure 3.17 shows approximate borderline values for D,, Ngy, (N})g0s

N
¢’ and ( Dlzm.

r

Correlation between Modulus of Elasticity and Standard
Penetration Number
The modulus of elasticity of granular soils (E£,) is an important parameter in estimating the

elastic settlement of foundations. A first-order estimation for E, was given by Kulhawy
and Mayne (1990) as

— = aNy, (3.32)

a

where

p. = atmospheric pressure (same unit as E,)

5 for sands with fines

R
I

10 for clean normally consolidated sand
15 for clean overconsolidated sand

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.
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Rowe and Soderman, 1985

Geotextile reinforcement of embankments on peat

TABLE 1
Peat Parameters

281

Parameters Value
Cohesion intercept, ¢’ 1-8kPa

[Angle of internal friction, ¢’ 27° |
Dilatancy angle, ¢’ 0

| Poisson’s ratio, v’ 0-15]
Coefficient of Earth pressure atrest, K ~ 0-176
Specific gravity, G 1-5
Initial void ratio, eq 9

[ Unit weight, y 10-:3 kN/m” |
Young’s modulus, E' (0=0\,=20kPa) 85kPa
E' (20<o\=40kPa 110 kPa
E' (40 <o' =60 kPa) 140 kPa
[E" (o,>60 kPa) 225 kPa |

above and a soil node below the geotextile. Thus slip could occur
independently either above or below the inclusion. As part of the large
deformation analysis, the co-ordinates of both the soil and the geotextile
were updated during the analysis, thereby allowing the development of
‘membrane forces’ due to deformation.

4. PREDICTION OF COLLAPSE HEIGHTS

Even though an embankment may be stable, there will often be
significant local shear failure within the weak underlying foundation
material. Provided that these zones where the shear strength has been
reached, referred to as ‘plastic zones’, are contained or surrounded by soil
which is not plastic, that is where the shear stress is less than the shear
strength, collapse will not occur. However, the deformation of the
embankment may be greatly affected by the development of these con-
tained plastic regions. Thus both deformation and shear strength
parameters are required for an elasto-plastic finite element deformation
analysis. The collapse height of the embankment is simply the height at
which uncontained plastic flow occurs and the shear strain becomes
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FHWA GEC No. 6

TABLE 5-11: CORRELATIONS FOR COMPRESSION INDEX, Cc

Correlation Soil Source

C,.=0.009 (LL-10) " Clay of medium to low Terzaghi & Peck (1967)
sensitivity (S,<4)

C.=0.0115w, Organic soils, peat ASCE (1994)

C.=0.04 t0 0.006 ¥ Uniform silts Hough (1959)

C.=0.015100.02® Uniform sand, loose Hough (1959)

C.=0.004 to 0.008 ¥ Uniform sand, dense Hough (1959)

' LL=liquid limit

2 S=sensitivity=Undisturbed undrained shear strength/Remolded undrained shear strength

* w, = natural water content

*C. = 1/C" where C' is the bearing capacity index (Figure 5-19). Note: These are for cohesionless
soils, but are included here for comparison purposes.

where: S; = primary consolidation due to the change in void ratio of the soil
C. = compression index of the normally consolidated portion of the e-log
o'y curve
e, = Initial void ratio
H, = thickness of layer n
o'y, = Iinitial effective vertical stress at the center of layer n
o',y = final effective vertical stress at the center of layer n

The final effective vertical stress is computed by adding the stress change due to the foundation
load to the initial vertical effective stress. The change in the vertical effective stress is computed
using the methods discussed in Section 5.3.2. The total settlement will be the sum of the
compression in each of the # layers of soil.

Normally, the slope, C,, of the virgin portion of the e-log ¢’,, curve is determined from the
corrected one-dimensional consolidation curve measured on specimens taken from each relevant
soil in the stratigraphic column.

Sometimes the consolidation data are presented in terms of vertical strain (g,) instead of void
ratio (Figure 5-15). In this case, the slope of the virgin portion of the &, versus log G, curve is
denoted as Cq, and the settlement is computed using Equation 5-21 for normally consolidated
soils.

n
Sc = ZI:HOCCS 10%10(G'vf /vao ) (5-21)

83


mike.st.pierre
Typewritten Text
FHWA GEC No. 6


o, G, kPa

10 = I
A
[ Peat (&0, (o) a
6 |~ JamesBay 4 A 2 _|
— Middleton u [=] —
| Surficial o] -]
3 L (N 1
1 2 4 6 10 20 30
Void Ratio

Fig. 11. Relationship between preconsolidation pressure and in situ
void ratio e, for peat deposits (Kogure and Ohira 1977) as well as o,
versus e relationship resulting from compression of Middleton and
James Bay peats

oped an empirical correlation between cr[', and in situ void ratio e,

for surficial peat deposits. A correlation between (r[', and e, for
peats based on compression data of Middleton peat and James
Bay peat, together with the Kogure and Ohira (1977) data, is
shown in Fig. 11. Note that (e,o,) data from the EOP compression
range have been used to extrapolate the (e, (71’,) data of Middleton
and James Bay peat.

Therefore, an appropriate equation for EOP settlement of fi-
brous peats is

C. C, o o,
§S=—L,| =" log —* +log —fv, (5)
l+e, C, O g,

The values of C,/C, for fibrous peats are in the range of 0.1 to
0.3. In the absence of undisturbed sampling and oedometer test-
ing, o, may be estimated from an empirical correlation such as
those in Fig. 11 or correlations with undrained shear strength
described subsequently.

The progress of primary consolidation and associated settle-
ment are determined using a theory of consolidation [e.g.,
Terzaghi (1923), Mesri et al. (1994a)]. Reliable observations of
1D consolidation in the laboratory and in the field suggest that the
time required for primary consolidation of peat is directly propor-
tional to the square of the maximum drainage distance (Hanrahan
1954; Lake 1960; Lea and Brawner 1959, 1963; MacFarlane
1969; Samson and La Rochelle 1972; Hanrahan and Rogers
1981). Computed values for the exponent lower than 2.0 (e.g., 1.5
and 1.6) have been attributed to the contribution of horizontal
drainage in the field (Lea and Brawner 1963; Samson and La
Rochelle 1972).

Primary consolidation can be speeded up by the use of vertical
drains (Mesri and Lo 1991). Because initial permeability of
surficial fibrous peat deposits is very high, vertical drains are
unnecessary for typical highway embankments and construction
schedules, provided that a pervious blanket provides adequate
surface drainage. For construction of high embankments in
stages, permeability and coefficient of consolidation of peat de-
crease sufficiently to make the use of vertical drains economical

JGGE
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Fig. 12. Secondary compression index, C,, versus compression
index, C,, for Middleton and James Bay peats

in speeding up excess pore-water pressure dissipation and com-
pression, especially when there is an underlying soft clay layer
that is also penetrated by the drains (Hansbo 1982). However, the
very large compression commonly associated with fibrous peat
layers may lead to crimping of prefabricated wick drains. The
reinforcing action of the sand drains may improve the stability of
the peat layer (Weber 1969). Because of the high initial horizontal
permeability, k,,, of fibrous peat deposits, the vertical drain type
must possess high discharge capacity to operate without well re-
sistance (Mesri and Lo 1991).

Secondary Compression

Secondary compression behavior of soils is completely explained
and predicted by the C,/C, law of compressibility (Mesri and
Godlewski 1977, 1979; Mesri and Castro 1987; Mesri 1987,
Mesri et al. 1994a, 1997). For any soil a unique interrelationship
exists between C,=Ae/Alogt and C.=Ae/Alog o, throughout
the secondary consolidation stage, and for all pressures in the
recompression and compression range.

The values of C,/C. for all geotechnical materials are in the
range of 0.01 to 0.07. An important aspect of C,/C, law of com-
pressibility is the very narrow range of values of C,/C, for all
geotechnical materials considered together. The magnitude of
C,/C, appears to depend on the compressibility and deformabil-
ity of the soil particles. Because peat particles, consisting of a
system of cells and baffle walls, are highly compressible, fibrous
peat deposits display the highest values of C,/C,., whereas the
granular materials display the lowest values. Examples of C, ver-
sus C, are shown in Fig. 12. A significant body of published data
indicates values of C,/C.=0.06+0.01 for peat deposits [e.g.,
Samson and La Rochelle (1972); Berry and Vickers (1975) Lefe-
bvre et al. (1984); Matsuo et al. (1986); Mesri (1986); Mesri et al.
(1997)]. Therefore, the fourth distinctive characteristic of fibrous
peats is that they display the highest values of C,/C, among
geotechnical materials.

For the following three reasons, secondary compression and
associated settlement are often more significant for peat deposits
than other geotechnical materials: (1) fibrous peat deposits dis-
play the highest values of C,; (2) fibrous peat deposits have the
highest values of C,/C,; and (3) primary consolidation of fibrous
peat layers in the field is completed commonly within a few
weeks or months. Examples of secondary compression of fibrous
peats are shown in Fig. 13. The Middleton peat specimen in Fig.
13(a) is loaded to a consolidation pressure near the preconsolida-
tion pressure 0]’,. The coefficient of consolidation in the recom-
pression range is large, and primary consolidation of the 20 mm
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Subject: Geofoam Friction

Date: March 2011 (Revised April 2017)

Foam-Control Geofoam is manufactured in conformance to
ASTM D6817, “Standard Specification for Rigid Cellular Poly-
styrene Geofoam.” This standard covers the material prop-
erties of Geofoam that are most often required for project
design. However, Foam-Control Geofoam is often used in
applications which require additional information of the fric-
tion resistance between layers of Geofoam blocks.

Various researchers have conducted tests following the
general procedures of ASTM D5321, “Standard Test Method
for Determining the Coefficient of Soil and Geosynthetic or
Geosynthetic and Geosynthetic Friction by the Direct Shear
Method” to determine the friction coefficient/friction angle
for Geofoam.

The range of friction coefficient values generally reported
for Geofoam to Geofoam range from 0.7 to 1.0".

The range of friction angle values generally reported for
Geofoam to Geofoam for peak and residual shear resistance
range from 32 to 48 degrees and from 27 to 35 degrees
respectivelly?.

There is a large variability in results since there is no industry
standard testing conditions for sample size, surface rough-
ness, displacement rate, and normal stress levels.

Based upon these results, researchers generally recommend
an Geofoam/Geofoam friction coefficient of approximately
0.6 or an equivalent friction angle of 31 degrees for prelimi-
nary design.
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Elevation (ft)

Materials
1+2. Riprap: Unit Wt = 140 pcf, Phi = 45 deg

WIN 23466.00 (Former PIN 16667.00)
Second Otter Bridge #2754

3. Fill: Unit Wt = 125 pcf, Phi = 32 deg Milford, Maine
4. Sand/Gravel: Unit Wt = 125 pcf, Phi = 34 deg
5. Peat: Unit Wt = 65 pcf, Phi = 27 deg +Sta. 31425
6. Clay 1: Unit Wt = 115 pcf, C = 650 psf Existing Conditions
7. Clay 2: Unit Wt = 115 pcf, C = 250 psf
8. Sandy Silt: Unit Wt = 120 pcf, Phi = 30 deg
9. Till: Unit Wt = 135 pcf, Phi = 36 deg
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Materials

1+2. Riprap: Unit Wt = 140 pcf, Phi = 45 deg

3+4. Fill: Unit Wt = 125 pcf, Phi = 32 deg

5. Sand/Gravel: Unit Wt = 125 pcf, Phi = 34 deg

6. Peat: Unit Wt = 65 pcf, Phi = 27 deg
7. Clay 1: Unit Wt = 115 pcf, C = 650 psf
8. Clay 2: Unit Wt = 115 pcf, C = 250 psf

9. Sandy Silt: Unit Wt = 120 pcf, Phi = 30 deg

10. Till: Unit Wt = 135 pcf, Phi = 36 deg
11. Geofoam: Unit Wt = 2 pcf, Phi = 30

- 250 psf

. A A\

/
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/
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WIN 23466.00 (Former PIN 16667.00)
Second Otter Bridge #2754
Milford, Maine

1+Sta. 31+25
Replace 18 ft of Fill with Geofoam
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Elevation (ft)

Materials WIN 23466.00 (Former PIN 16667.00)

1+2. Riprap: Unit Wt = 140 pcf, Phi = 45 deg Second Otter Bridge #2754

3+4. Fill: Unit Wt = 125 pcf, Phi = 32 deg Milford, Maine

5. Sand/Gravel: Unit Wt = 125 pcf, Phi = 34 deg

6. Peat: Unit Wt = 65 pcf, Phi = 27 deg +Sta. 31+25 o

7. Clay 1: Unit Wt = 115 pcf, C = 650 psf Replace %8 ft of Fill with Geofoam

8. Clay 2: Unit Wt = 115 pcf, C = 250 psf

9. Sandy Silt: Unit Wt = 120 pcf, Phi = 30 deg
10. Till: Unit Wt = 135 pcf, Phi = 36 deg

11. Geofoam: Unit Wt = 2 pcf, Phi = 30

130 —
120 — 250 psf 1.56 Geotextile Reinforcement
® Mirafi HP-Series HP 570
110 — - Ult Tensile Strength = 4,800 Ib/ft
7 N 3 @ 4 ft vertically
- 17N

100) N|
90 = 7 L] 4/!
80 | — ‘\&" 1 = =

9
70 =

10
60
50 |—
40 \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ |

-40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
Distance (ft)



Elevation (ft)

Materials WIN 23466.00 (Former PIN 16667.00)

1+2. Riprap: Unit Wt = 140 pcf, Phi = 45 deg Second Otter Bridge #2754

3+4. Fill: Unit Wt = 125 pcf, Phi = 32 deg Milford, Maine

5. Sand/Gravel: Unit Wt = 125 pcf, Phi = 34 deg

6. Peat: Unit Wt = 65 pcf, Phi = 27 deg +Sta. 31+25 o _ ,
7. Clay 1: Unit Wt = 115 pcf, C = 650 psf Replace £10 ft of Fill with Lightweight Foam Concrete Fill

8. Clay 2: Unit Wt = 115 pcf, C = 250 psf

9. Sandy Silt: Unit Wt = 120 pcf, Phi = 30 deg
10. Till: Unit Wt = 135 pcf, Phi = 36 deg

11. LFCF: Unit Wt = 36 pcf, Phi = 40
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Elevation (ft)
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Materials

1+2. Riprap: Unit Wt = 140 pcf, Phi = 45 deg
3+4. Fill: Unit Wt = 125 pcf, Phi = 32 deg

5. Sand/Gravel: Unit Wt = 125 pcf, Phi = 34 deg
6. Peat: Unit Wt = 65 pcf, Phi = 27 deg

7. Clay 1: Unit Wt = 115 pcf, C = 650 psf

8. Clay 2: Unit Wt = 115 pcf, C = 250 psf

9. Sandy Silt: Unit Wt = 120 pcf, Phi = 30 deg
10. Till: Unit Wt = 135 pcf, Phi = 36 deg

11. LFCF: Unit Wt = 36 pcf, Phi = 40

—_
[{e}

WIN 23466.00 (Former PIN 16667.00)
Second Otter Bridge #2754
Milford, Maine

+Sta. 31+25
Replace £10 ft of Fill with Lightweight Foam Concrete Fill

Geotextile Reinforcement

Mirafi HP-Series HP 570

Ult Tensile Strength = 4,800 Ib/ft
3 @ 5 ft vertically
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Elevation (ft)
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Materials

1+2. Riprap: Unit Wt = 140 pcf, Phi = 45 deg
3+4. Fill: Unit Wt = 125 pcf, Phi = 32 deg

5. Sand/Gravel: Unit Wt = 125 pcf, Phi = 34 deg
6. Peat: Unit Wt = 65 pcf, Phi = 27 deg

7. Clay 1: Unit Wt = 115 pcf, C = 650 psf

8. Clay 2: Unit Wt = 115 pcf, C = 250 psf

9. Sandy Silt: Unit Wt = 120 pcf, Phi = 30 deg
10. Till: Unit Wt = 135 pcf, Phi = 36 deg

11. ESA: Unit Wt = 60 pcf, Phi = 36 deg

250 psf

e
27 N\

WIN 23466.00 (Former PIN 16667.00)

Second Otter Bridge #2754
Milford, Maine

+Sta. 31+25

Replace £10 ft of Fill with Expanded Shale Aggregate
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Elevation (ft)

Materials

1+2. Riprap: Unit Wt = 140 pcf, Phi = 45 deg
3+4. Fill: Unit Wt = 125 pcf, Phi = 32 deg

5. Sand/Gravel: Unit Wt = 125 pcf, Phi = 34 deg
6. Peat: Unit Wt = 65 pcf, Phi = 27 deg

7. Clay 1: Unit Wt = 115 pcf, C = 650 psf

8. Clay 2: Unit Wt = 115 pcf, C = 250 psf

9. Sandy Silt: Unit Wt = 120 pcf, Phi = 30 deg
10. Till: Unit Wt = 135 pcf, Phi = 36 deg

11. ESA: Unit Wt = 60 pcf, Phi = 36 deg

WIN 23466.00 (Former PIN 16667.00)
Second Otter Bridge #2754
Milford, Maine

tSta. 31+25
Replace £10 ft of Fill with Expanded Shale Aggregate
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18-0043
SWCOLE Second Otter Bridge #2754

ENGINEERING, INC.
Milford, Maine
WIN 23466

$

N\

Determine SHANSEP Strength Gain of Clay

Evaluate based on Laboratory Testing

As a result of the embankment construction in 2013-2014 and limited test data, assume
the Over-Consolidation Ratio (OCR) was eliminated and preconsolidation pressure now
equal to the vertical effective stress plus the change in stress from the embankment.

=125 pe
EMBARKMENT i pef
Hiy:=15 ft
7112125 pef
v.l.
SAMD + GRAVEL v, =65 pcf
PEAT v5:=120 pcf
Cuay A
(1]
Sanoy ST

Determine Change in Vertical Stress from Embankment
Ao = 7f’ill . Hf’ill =1875 psf

Determine Influence of Vertical Stress under Embankment at Points A and B
(assume Points A and B under center of embankment)

a:=26.25 b:=34 24:=9.5 zg:=16

2 o763 Zozsre Lot1em D o125
zA zA %B %B

From NAVFAC DM 7.1, Figure 6 (page 7.1-170)

I,:=0.5

I5:=0.485

Determine Effective Vertical Stress at Points A and B
4= (7145 ft+75:2 ft+7;:2.5 ft—62.4 pcf-9.5 ft) + Ac2-1,=2337.2 psf
o'gi= <71-5 ft+v5:2 ft+7v3+9 ft —62.4 pcf-16 ft>+Aa-2-IB:2655.4 psf

Calculated by:____MAS 02/27/2018 Page 1 of 3
Checked by: T]B




'—‘E-! W OLE 18-0043
RN S, i e et Second Otter Bridge #2754
' Milford, Maine
WIN 23466
Determine Time Factor (T) since Embankment Construction from laboratory testing
2
from triaxial testing Cy triaz=33.3 It
BB-M0OS-301, 1U yr
test CU-2-1
assume earthwork completed in 2013 t:=5 yr
assume single drainage H,:=13 ft
2.
from consolidation testing Co consol = 1.64 107° f—t—
BB-M0OS-501, 1U PeS
for 1 tsf Load Increment ft?
Cy consol=91.753
: 3
Conservatively use c_v from triaxial testing
Cy_triax® t
T:=——=0.985
Hdr2
Determine Percent Consolidation (U)
From Holtz and Kovacs (1981) Equation 9-11 (page 390)
(14781—T)
- - 0933 ) _
U:=100-10 93 Use I7:=90
Calculate Strength Increase
Su = (0.22+0.04) o', (%U)
[0.18] [379]
0.19 400
0.20 421
0.21 442
Su4:=10.22 |0’y U%=|463 | psf Use su = 650 psf
0.23 484 based on insitu vane shear test data
0.24 505
0.25 526
[ 0.26 | | 547 |
[0.18] [430]
0.19 454
0.20 478
0.21 502
S,5i=10.22 |05 U%=|526 | psf Use s,5:=430 psf
0.23 550
0.24 574
0.25 597
0.26 | | 621 |
Calculated by:____MAS 02/27/2018 Page 2 of 3

Checked by: T]B




r—v S W OLE 18-0043
RN S, i e et Second Otter Bridge #2754
' Milford, Maine
WIN 23466
Determine Average Percent Consolidation (Uavg) using Observational Method
(using estimated and observed settlements)
Spyri=6 10 Observed roadway settlement
S.:=9 in Estimated settlement (From Settle3D)
S
Upyy'=—2L=0.667
SC
Calculate Strength Increase
Su = (0.22+0.04) ", (Uavg)
[0.18] [280]
0.19 296
0.20 312
0.21 327
8ya=|0.22 |- 0"y - Upyy=| 343 | psf Use su = 650 psf
0.23 358 based on insitu vane shear test data
0.24 374
0.25 390
[ 0.26 | | 405 |
[0.18] [319]
0.19 336
0.20 354
0.21 372
8,5=|0.22 |- 0'gU,,g=| 389 | psf Use s,5:=320 psf
0.23 407
0.24 425
0.25 443
0.26 | | 460 |
Use conservative strength increase from Observational Method
(using observed/estimated settlement)
Calculated by:____MAS 02/27/2018 Page 3 of 3

Checked by: T]B




Elevation (ft)

Materials WIN 23466.00 (Former PIN 16667.00)

1+2. Riprap: Unit Wt = 140 pcf, Phi = 45 deg Second Otter Bridge #2754
3. Fill: Unit Wt = 125 pcf, Phi = 32 deg Milford, Maine
4. Sand/Gravel: Unit Wt = 125 pcf, Phi = 34 deg
5. Peat: Unit Wt = 65 pcf, Phi = 27 deg +Sta. 31+25
6. Clay 1: Unit Wt = 115 pcf, C = 650 psf Existing Conditions
7. Clay 2: Unit Wt = 115 pcf, C = 250 psf
8. Sandy Silt: Unit Wt = 120 pcf, Phi = 30 deg SHANSEP Clay Strength Increase
9. Till: Unit Wt = 135 pcf, Phi = 36 deg
10. Clay 2 SHANSEP: Unit Wt = 115 pcf, C = 320 psf
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Elevation (ft)
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Materials

1+2. Riprap: Unit Wt = 140 pcf, Phi = 45 deg
3+4. Fill: Unit Wt = 125 pcf, Phi = 32 deg

5. Sand/Gravel: Unit Wt = 125 pcf, Phi = 34 deg
6. Peat: Unit Wt = 65 pcf, Phi = 27 deg

7. Clay 1: Unit Wt = 115 pcf, C = 650 psf

8. Clay 2: Unit Wt = 115 pcf, C = 250 psf

9. Sandy Silt: Unit Wt = 120 pcf, Phi = 30 deg
10. Till: Unit Wt = 135 pcf, Phi = 36 deg

11. Geofoam: Unit Wt = 2 pcf, Phi = 30

12. Clay 2 SHANSEP: Unit Wt = 115 pcf, C = 320 psf

WIN 23466.00 (Former PIN 16667.00)
Second Otter Bridge #2754
Milford, Maine

+Sta. 31+25
Replace 18 ft of Fill with Geofoam

SHANSEP Clay Strength Increase
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Elevation (ft)

Materials

1+2. Riprap: Unit Wt = 140 pcf, Phi = 45 deg
3+4. Fill: Unit Wt = 125 pcf, Phi = 32 deg

5. Sand/Gravel: Unit Wt = 125 pcf, Phi = 34 deg
6. Peat: Unit Wt = 65 pcf, Phi = 27 deg

7. Clay 1: Unit Wt = 115 pcf, C = 650 psf

8. Clay 2: Unit Wt = 115 pcf, C = 250 psf

9. Sandy Silt: Unit Wt = 120 pcf, Phi = 30 deg
10. Till: Unit Wt = 135 pcf, Phi = 36 deg

11. Geofoam: Unit Wt = 2 pcf, Phi = 30

12. Clay 2 SHANSEP: Unit Wt = 115 pcf, C = 320 psf

WIN 23466.00 (Former PIN 16667.00)
Second Otter Bridge #2754
Milford, Maine

+Sta. 31+25
Replace 18 ft of Fill with Geofoam

SHANSEP Clay Strength Increase

130 —
120 — 250 psf 154 Geotextile Reinforcement
® Mirafi HP-Series HP 570
110 — : Imal) Q Ult Tensile Strength = 4,800 Ib/ft
= N 2 @ 4 ft vertically
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Elevation (ft)

Materials WIN 23466.00 (Former PIN 16667.00)

3+4. Fill: Unit Wt = 125 pcf, Phi = 32 deg Milford, Maine

5. Sand/Gravel: Unit Wt = 125 pcf, Phi = 34 deg

6. Peat: Unit Wt = 65 pcf, Phi = 27 deg +Sta. 31+25

7. Clay 1: Unit Wt = 115 pcf, C = 650 psf Replace +10 ft of Fill with Lightweight Foam Concrete Fill
8. Clay 2: Unit Wt = 115 pcf, C = 250 psf

10. Till: Unit Wt = 135 pcf, Phi = 36 deg
11. LFCF: Unit Wt = 36 pcf, Phi = 40
12. Clay 2 SHANSEP: Unit Wt = 115 pcf, C = 320 psf
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Elevation (ft)
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Materials

1+2. Riprap: Unit Wt = 140 pcf, Phi = 45 deg
3+4. Fill: Unit Wt = 125 pcf, Phi = 32 deg

5. Sand/Gravel: Unit Wt = 125 pcf, Phi = 34 deg
6. Peat: Unit Wt = 65 pcf, Phi = 27 deg

7. Clay 1: Unit Wt = 115 pcf, C = 650 psf

8. Clay 2: Unit Wt = 115 pcf, C = 250 psf

9. Sandy Silt: Unit Wt = 120 pcf, Phi = 30 deg
10. Till: Unit Wt = 135 pcf, Phi = 36 deg

11. LFCF: Unit Wt = 36 pcf, Phi = 40

12. Clay 2 SHANSEP: Unit Wt = 115 pcf, C = 320 psf

WIN 23466.00 (Former PIN 16667.00)
Second Otter Bridge #2754
Milford, Maine

+Sta. 31+25
Replace £10 ft of Fill with Lightweight Foam Concrete Fill

SHANSEP Clay Strength Increase

Geotextile Reinforcement

Mirafi HP-Series HP 570

Ult Tensile Strength = 4,800 Ib/ft
3 @ 5 ft vertically
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Elevation (ft)

Materials WIN 23466.00 (Former PIN 16667.00)

3+4. Fill: Unit Wt = 125 pcf, Phi = 32 deg Milford, Maine

5. Sand/Gravel: Unit Wt = 125 pcf, Phi = 34 deg

6. Peat: Unit Wt = 65 pcf, Phi = 27 deg +Sta. 31425

7. Clay 1: Unit Wt = 115 pcf, C = 650 psf Replace 10 ft of Fill with Expanded Shale Aggregate
8. Clay 2: Unit Wt = 115 pcf, C = 250 psf

9. Sandy Silt: Unit Wt = 120 pcf, Phi = 30 deg SHANSEP Clay Strength Increase

10. Till: Unit Wt = 135 pcf, Phi = 36 deg
11. ESA: Unit Wt = 60 pcf, Phi = 36 deg
12. Clay 2 SHANSEP: Unit Wt = 115 pcf, C = 320 psf
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Elevation (ft)

Materials WIN 23466.00 (Former PIN 16667.00)

1+2. Riprap: Unit Wt = 140 pcf, Phi = 45 deg Second Otter Bridge #2754
3+4. Fill: Unit Wt = 125 pcf, Phi = 32 deg Milford, Maine

5. Sand/Gravel: Unit Wt = 125 pcf, Phi = 34 deg

6. Peat: Unit Wt = 65 pcf, Phi = 27 deg +Sta. 31+25

7. Clay 1: Unit Wt = 115 pcf, C = 650 psf
8. Clay 2: Unit Wt = 115 pcf, C = 250 psf
9. Sandy Silt: Unit Wt = 120 pcf, Phi = 30 deg SHANSEP Clay Strength Increase
10. Till: Unit Wt = 135 pcf, Phi = 36 deg

11. ESA: Unit Wt = 60 pcf, Phi = 36 deg

12. Clay 2 SHANSEP: Unit Wt = 115 pcf, C = 320 psf

Replace £10 ft of Fill with Expanded Shale Aggregate

130 —
1.53 Geotextile Reinforcement
® Mirafi HP-Series HP 570
Ult Tensile Strength = 4,800 Ib/ft
3 @ 5 ft vertically
™
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Settlement
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E Immediate Settlement (in)

1 -0.700

E 0.500

] — 1.100
R - 1.700

1 L 2.300

E - 2.900
o - 3.500
[so 3|

] — 4.100

E 4.700
oj - 5.300
NS max (stage): 4.082 in

E max (all): 4.082 in
o]
o

] . Sat. Unit .

B M;;‘:Lal Color | Weight (II(Essf) P(F);:tsi:n Cc Cr OCR | e0 (ftCZ‘/Id)
o (Kips/ft3)

1 Sand/Gravel | [ | | 04125 | 425 | 0325 - - N -
o]
AN

"] Peat [ ]| o.0es 5 045 | 1042 | 0312 | 1 |75]| 011
2 Clay [ ]| o115 - 045 [0.18930.0332| 1 [092| 0.22
E sitrsand | [ ] 012 | 350 | 0.325 - - - - -
o ]
<

i Till [ ]| o115 |4400| 035 - - - - -
o]
%
o]
CE
o]

-50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Project
Second Otter Bridge #2754 - Abutment No. 2
& l .)_ Analysis Description Elastic and Consolidation Settlement - Existing Conditions
hy l .} orawn By Michael St. Pierre, P.E. Compary S. W. Cole Engineering, Inc.
Date R . File Name P

- 1/25/2018, 11:02:16 AM Abutment 2 Existing.s3z
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= Total Consolidation
E Settlement (in)
8 -0.500
E 0.700
o - 1.300
1 - 1.900
E -~ 2.500
o] - 3.100
1 - 3.700
E - 4.300
2 |
N 5.500
E max (stage): 5.112 in
] max (all): 5.112 in
]
o
3 . Sat. Unit .
B M;:";:“ Color | Weight (II(Essf) Pg:tsi:n Cc Cr OCR | e0 (ftCZ‘IId)
o (kips/ft3)
1 Sand/Gravel | [ | | 04125 | 425 | 0325 - - N -
o]
AN
"] Peat [ ]| o.0es 5 045 | 1.042 | 0312 | 1 |75 011
2 Clay [ ]| o115 - 045 [0.18930.0332| 1 [092| 0.22
E sitrsand | [ ] 012 | 350 | 0.325 - - - - -
o ]
<
i Till [ ]| o115 |4400| 035 - - - - -
o =
% =
o]
CE
o]
-50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Project
Second Otter Bridge #2754 - Abutment No. 2
& l .)_ Analysis Description Elastic and Consolidation Settlement - Existing Conditions
hy l .} orawn By Michael St. Pierre, P.E. Compary S. W. Cole Engineering, Inc.
Date R . File Name P
- 1/25/2018, 11:02:16 AM Abutment 2 Existing.s3z
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E Total Settlement (in)

] -1.000
8 ‘ 0.100

E 1.200

1 - 2.300
R L 3.400

1 L 4.500

E - 5.600
gj - 6.700

No Data‘ - 7-800

. 8.900
oj - 10.000
NS max (stage): 9.022 in

E max (all): 9.022 in
o]
o

3 . Sat. Unit .

B M;;‘:Lal Color | Weight (II(Essf) P(F);:tsi:n Cc Cr OCR | e0 (ftCZ‘/Id)
o (kips/ft3)

1 Sand/Gravel | [ | | 04125 | 425 | 0325 - - N -
o]
AN

"] Peat [ ]| o.0es 5 045 | 1.042 | 0312 | 1 |75 011
2 Clay [ ]| o115 - 045 [0.18930.0332| 1 [092| 0.22
E sitrsand | [ ] 012 | 350 | 0.325 - - - - -
o
<

i Till [ ]| o115 |4400| 035 - - - - -
o]
%
o]
CE
o]

-50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Project
Second Otter Bridge #2754 - Abutment No. 2
& l .)_ Analysis Description Elastic and Consolidation Settlement - Existing Conditions
hy l .} orawn By Michael St. Pierre, P.E. Compary S. W. Cole Engineering, Inc.
Date R . File Name P

- 1/25/2018, 11:02:16 AM Abutment 2 Existing.s3z
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E Immediate Settlement (in)

1 P — == ~0.500

E 0.700

] . 1.300
o L 1.900

1 L 2.500

E - 3.100
o - 3.700
o

] - 4.300

E 4.900
oj - 5.500
NS max (stage): 1.977 in

E max (all): 1.977 in
o]
o

] . Sat. Unit .

B M;;‘:Lal Color | Weight (II(Essf) P(F);:tsi:n Cc Cr OCR | e0 (ftCZ‘/Id)
o1 (Kips/ft3)

1 Sand/Gravel | [ | | 04125 | 425 | 0325 - - N -
o]
C\IIT

] Peat [ ]| o.0es 5 045 | 1042 | 0312 | 1 | 75| 0.11
=& Clay [ ]| o115 - 045 |0.1893|0.0332| 1 [092| 022
E sitrsand | [ ] 012 | 350 | 0.325 - - - - -
o |
<

' Till [ ]| o115 |4400| 035 - - - - -
= Emban| 0.9 nt Load
o ] —— -————
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Second Otter Bridge #2754 - Abutment No. 2
. l .)_ Analysis Description Elastic and Consolidation Settlement - 8 feet of Geofoam
hy l .} orawn By Michael St. Pierre, P.E. Compary S. W. Cole Engineering, Inc.

s s 0nt pate 1/25/2018, 11:02:16 AM File Name Abutment 2 Geofoam.s3z
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E Total Consolidation

e Settlement (in)
o ~0.500

E 0.700
o - 1.300

] L 1.900

E - 2.500
o] L 3.100
1 - 3.700

= L 4.300

] 4.900
o] N
g8 5.500

E max (stage): 2.937 in

] max (all): 2.937 in
]
o

] . Sat. Unit .

B M;;‘:Lal Color | Weight (II(Essf) P(F);:tsi:n Cc Cr OCR | €0 (ftCZ‘/Id)
o1 (kips/ft3)

1 Sand/Gravel | [ | | 04125 | 425 | 0325 - - N -
o]
AN

"] Peat [ ]| o.0es 5 045 | 1042 | 0312 | 1 |75 0.11
2 Clay [ ]| o115 - 045 [0.18930.0332| 1 [092| 0.22

E sitrsand | [ ] 012 | 350 | 0.325 - - N -
o |
<

i Till [ ]| o115 |4400| 035 - - - - -
o]
%
o]
<
o]
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Project
Second Otter Bridge #2754 - Abutment No. 2
[ l .)_ Analysis Description Elastic and Consolidation Settlement - 8 feet of Geofoam
hy l .} orawn By Michael St. Pierre, P.E. Compary S. W. Cole Engineering, Inc.
Date R . File Name

- 1/25/2018, 11:02:16 AM Abutment 2 Geofoam.s3z
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E Total Settlement (in)

] ~0.500

E 0.700

1 - 1.300
R L 1.900

1 . 2.500

E L 3.100
o - 3.700
o

] - 4.300

E 4.900
oj - 5.500
NS max (stage): 4.905 in

E max (all): 4.905 in
o]
o

] . Sat. Unit .

B M;;‘:Lal Color | Weight (II(Essf) P(F);:tsi:n Cc Cr OCR | €0 (ftCZ‘/Id)
o1 (Kips/ft3)

1 Sand/Gravel | [ | | 04125 | 425 | 0325 - - N -
o]
AN

"] Peat [ ]| o.0es 5 045 | 1042 | 0312 | 1 |75 0.11
2 Clay [ ]| o115 - 045 [0.18930.0332| 1 [092| 0.22
E sitrsand | [ ] 012 | 350 | 0.325 - - N -
o |
<

i Till [ ]| o115 |4400| 035 - - - - -
o]
%
o]
CE
o]
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Project
Second Otter Bridge #2754 - Abutment No. 2
[ l .)_ Analysis Description Elastic and Consolidation Settlement - 8 feet of Geofoam
hy l .} orawn By Michael St. Pierre, P.E. Compary S. W. Cole Engineering, Inc.
Date R . File Name

- 1/25/2018, 11:02:16 AM Abutment 2 Geofoam.s3z
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E Immediate Settlement (in)
] -0.500
E 0.700
] - 1.300
= N -~ 1.900
] ‘ - 2.500
E o - 3.100
o] - 3.700
E WL T 4.900
. L FHIH -
o i T B s
e H“H\H‘ﬂ ‘J‘H‘HH‘ max (stage): 2.269 in
- HH“HM T max (all):  2.269 in
] IR I \’\
® i i
o “ | | |
: | il
E |
] . Sat. Unit .
E ‘\ | | Material | &\ | \yeight | ES |Poisson| oo | o |ocr| eo |, CV
o] ‘H H‘\ \\“ ‘ Name (Kips/ft3) (ksf) | Ratio (ft2/d)
—] “‘ | I |
'] I \
B | | 2.2 ]
= ‘MH\:‘M 22] \\\H\‘\H\ Sand/Gravel | [ | | 04125 | 425 | 0325 - - - - -
o] I RARHIN
& I T
E {/‘mu;‘” R Peat [ ]| ooes | 5 | 045 | 1042|0312 | 1 |75]| 0.11
= I R
E | I
3 / ;)(‘J}‘M,‘ i \\ Clay [ ]| oms5 | - | 045 [0.1893]|0.0332| 1 |0.92| 022
L N [
] M VI
E ,X,r‘\}mw MH\H\\ sitrsand | [ ] 012 | 350 | 0.325 . . - - -
o 1 ol -
i Tl 0.115 |4400| 0.35 - - - - -
5 EmbanK 1bnt Load— 0.8
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Second Otter Bridge #2754 - Abutment No. 2
o l >, Analysis bescription Elastic and Consolidation Settlement - 10 feet of LFCF
':i >, praum By Michael St. Pierre, P.E. Company S. W. Cole Engineering, Inc.
s s 0nt pae 1/25/2018, 11:02:16 AM File Name Abutment 2 LFCF.s3z
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E Total Consolidation

E Settlement (in)
o -0.200

E 1.000
e L 1.600

1 L 2.200

E - 2.800
ol - 3.400
1 - 4.000

1 - 4.600

1 5.200
o] N
- 5.800

E max (stage): 3.298 in

] max (all): 3.298 in
]
o

] . Sat. Unit .

B M;;‘:Lal Color | Weight (II(Essf) P(F);:tsi:n Cc Cr OCR | e0 (ftCZ‘/Id)
o1 (Kips/ft3)

1 Sand/Gravel | [ | | 04125 | 425 | 0325 - - N -
o]
AN

"] Peat [ ]| o.0es 5 045 | 1042 | 0312 | 1 |75 0.11
2 Clay [ ]| o115 - 045 [0.18930.0332| 1 [092| 0.22
E sitrsand | [ ] 012 | 350 | 0.325 - - N -
o |
<

i Till [ ]| o115 |4400| 035 - - - - -
o]
%
o]
#7
o]

-50 -40 -30 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Project
Second Otter Bridge #2754 - Abutment No. 2
[ l .)_ Analysis Description Elastic and Consolidation Settlement - 10 feet of LFCF
hy l .} orawn By Michael St. Pierre, P.E. Compary S. W. Cole Engineering, Inc.
Date R . File Name

s s 0nt 1/25/2018, 11:02:16 AM Abutment 2 LFCF.s3z
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E Total Settlement (in)

1 ~0.500

E 0.800

] - 1.450
o - 2.100

1 L 2.750

e - 3.400
o - 4.050
o

] — 4.700

= 5.350
oj - 6.000
N max (stage): 5.555 in

E max (all): 5.555 in
o]
o

] . Sat. Unit .

B M;;‘:Lal Color | Weight (II(Essf) P(F);:tsi:n Cc Cr OCR | e0 (ftCZ‘/Id)
o1 (Kips/ft3)

1 Sand/Gravel | [ | | 04125 | 425 | 0325 - - N -
o]
AN

"] Peat [ ]| o.0es 5 045 | 1042 | 0312 | 1 |75 0.11
2 Clay [ ]| o115 - 045 [0.18930.0332| 1 [092| 0.22
E sitrsand | [ ] 012 | 350 | 0.325 - - N -
o |
<

i Till [ ]| o115 |4400| 035 - - - - -
o]
'
o]
#7
o]

-50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Project
Second Otter Bridge #2754 - Abutment No. 2
[ l .)_ Analysis Description Elastic and Consolidation Settlement - 10 feet of LFCF
hy l .} orawn By Michael St. Pierre, P.E. Compary S. W. Cole Engineering, Inc.
Date R . File Name

s s 0nt 1/25/2018, 11:02:16 AM Abutment 2 LFCF.s3z




o]
O
] Immediate Settlement (in)
] ~0.500
1 0.700
3 . 1.300
o] L 1.900
¢ . 2.500
E - 3.100
o] - 3.700
S - 4.300
E e
1 5.500
& max (stage): 2.798 in
g max (all): 2.798 in
o]
| A at. uni -
B M;::::' Color | Weight (Essf) Pgastsi;gn Cc Cr OCR | e0 (ft%‘lld)
o1 (Kips/ft3)
" 2.6
= Sand/Gravel | [ | | 0125 | 425 | 0.325 - - |- -
o |
AN
"] Peat [ || ooes 5 045 | 1042 | 0312 | 1 |75 0.11
- Clay [ ]| o5 - 045 |0.1893 [0.0332| 1 [0.92| 0.22
E sitysand | [ ] 012 | 350 | 0.325 - - - - -
o |
<
' il | || o115 |4a400| 035 - - - - -
= Emban|1.3 nt Load
o ] ——
%
o]
#7
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Second Otter Bridge #2754 - Abutment No. 2
. [ Analysis Description Elastic and Consolidation Settlement - 10 feet of ESA
>
hy l .} orawn By Michael St. Pierre, P.E. Compary S. W. Cole Engineering, Inc.
Date R . File Name
s 400 1/25/2018, 11:02:16 AM Abutment 2 ESA.s3z
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; Total Consolidation
1 Settlement (in)
o] -0.500
= 0.700
1 . 1.300
X L 1.900
E - 2.500
1 - 3.100
& - 3.700
] - 4.300
1 4.900
8€ - 5.500
] max (stage): 3.911 in
- max (all): 3.911 in
o
] . Sat. Unit .
E ‘ ‘ H“ M;;z:::‘ Color | Weight (Essf) Pgastsi;g" Cc Cr |[OCR| e0 (ft%‘lld)
o | / HM (kips/ft3)
= I
] [l 3.8
= K “‘ “ “ i - Sand/Gravel | [ | | 0125 | 425 | 0.325 - - |- -
- | I
S | J‘\MJH:‘
s O
S Peat [ || ooes 5 045 | 1042 | 0312 | 1 |75 0.11
- Clay [ ]| o5 - 045 |0.1893 [0.0332| 1 [0.92| 0.22
E sitysand | [ ] 012 | 350 | 0.325 - - N -
o |
<
i Till | || o115 |4a400| 035 - - -l - -
o]
%
o]
#7
:\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\
-50 -40 -30 20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Project
Second Otter Bridge #2754 - Abutment No. 2
@ l .)_ Analysis Description Elastic and Consolidation Settlement - 10 feet of ESA
hy l .} orawn By Michael St. Pierre, P.E. Compary S. W. Cole Engineering, Inc.
Date File Name

[SETTLE3D 4.014

1/25/2018, 11:02:16 AM

Abutment 2 ESA.s3z




o]
O
] Total Settlement (in)
E ~0.500
1 1.000
= -0.3 -Oﬂ — 1.750
o] T . 2.500
SE r‘ | N L 3.250
; | I [ 400
o ‘H‘”‘M /] / 0 I
™ Hm\‘ i // — 5.500
E Il ‘ 6.250
4 I max (stage): 6.683 in
g max (all): 6.683 in
o]
o
] . Sat. Unit .
B M;::::' Color | Weight (Essf) Pg:;gn Cc Cr OCR | €0 (ftg\lld)
o1 (Kips/ft3)
= Sand/Gravel | [ | | 0125 | 425 | 0.325 - - |- -
o]
AN
"] Peat [ || ooes 5 045 | 1042 | 0312 | 1 |75 0.11
2 Clay [ ]| o5 - 045 |0.1893 |0.0332| 1 [092| 0.22
E sitysand | [ ] 012 | 350 | 0.325 - - - - -
o |
<
i Till | || o115 |4a400| 035 - - -l - -
o]
%
o]
<
:\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\
-50 -40 -30 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Project
Second Otter Bridge #2754 - Abutment No. 2
. l .)_ Analysis Description Elastic and Consolidation Settlement - 10 feet of ESA
hy l .') orawn By Michael St. Pierre, P.E. Compary S. W. Cole Engineering, Inc.
Date R . File Name
s 400 1/25/2018, 11:02:16 AM Abutment 2 ESA.s3z




r—u W LE 18-0043
— .
N ENGINEERING. INC. Second Otter Bridge #2754
Milford, Maine
WIN 23466
Find Volume of Embankment Fill per foot
Vi=(2+(0.5-21 ft-15 ft)+48 ft-15 ft)-1 ft=1035 ft’
Find Volume of Lightweight Materials per foot
V geofoam=(2 Ft+(36 ft+32 ft+28 ft+24 ft))-1 ft=240 ft’
Viper=(2 ft-40 ft+2-(0.5-8 ft-8 ft)+8 ft-24 ft)-1 ft=336 ft’
Visa=(2 ft-40 ft +2-(0.5-8 ft-8 ft)+8 ft-24 ft)-1 ft=336 ft°
Unit Weight of Embankment Embankment Materials
V=125 pcf Yrrer=36 pcf
7geofoam =2 pCf YESA = 60 pc.f
Find Total Weight of Embankment per foot
Wf’ill = Vf’ill . ’yf’ill =129.375 klp
Wfill_geofoam = <Vfill = Vgeofoam> *Yriu + Vgeofoam *Ygeofoam = 99.855 k'l'p
Wi tror=(Viu—Vircr) * Y+ Vircr: Yorer=99-471 kip
Wi psas= <Vfill = VESA) *Yfiut VesaYpsa=107.535 kip
Determine Unit Pressure of Embankment Options
Wfill
90 ft-1 ft
Wfill_geofoam
Qgeofoam ’:m =1.11 ksf Ageofoam = it — Ageofoam = 0-328 ksf
W e
fill_LFCF
=— " —1.105 ks AL pori= Qi — =0.332 ks
drrcr 90 ft-1 ft f LrcF*=4fiu—4dLFCF f
W e
fill_ESA
=— =2 —1.195 ks Apsa=Qpin— =0.243 ks
dEsa 90 ft-1 ft f ESA =41 —4dEsA f

Page 1 of 1



o Total Settlement (in)
© -1.400
B
0.240
B - 1.060
— 1.880
— 2.700
Q 7 — 3.520
: — 4.340
. o
K g
max (stagt_e): 4.853 !n
S max (all):
e

0

Lo bbb b b e B b v b B b B b b b B e Bewe s b b B e B 1 1
w
N

BB Color SV?I:;iglr:tit =5 | FElEEE Cc Cr Pc (ksf) | OCR | e0 oy
° Name (kips/ft3) (ksf) | Ratio (ft2/d)
Sand/Gravel| | | | 0425 | 425 | 0325 - - - - - -
o
& Peat [ ]| o085 5 045 |1.042 0312 - 1 | 75| o
o Clay [ ]| o115 - 045 |0.189|0033| 1.8 - |o092| 022
sitysand | || 012 | 350 | 0.325 - - - - - -
S Till | || o135 |4400| 0.35 - - - - - -
o
R
o
©@
-50 -40 -30 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
Project
Second Otter Bridge #2754 - Abutment No. 2
.l .)_ Analysis Description Settlement Evaluation - Stage | - Placement of Normal-Weight Fill Embankment
hy l .} orawn By Michael St. Pierre, P.E. Compary S. W. Cole Engineering, Inc.
Date . . File N P
L 4010 e 1/25/2018, 11:02:16 AM e fame Abutment 2 ExistingV2.s3z
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o ; Total Settlement (in)
8- -1.400
B i il hh o — 0.240
8 — e N\ - 1.060
E ) ~ 1.880
E \| — 2.700
o W ~
N ———————n—m— | 3.520
E {\‘ S \‘ ‘H - 4.340
] i ‘f"!/'? = 6.62 = | | | — 5.160
24 | - “ ““ H ﬁ 5.980
. o e ] 6.800
= I | — Te62] — = | ‘H max (stage): 6.714 in
o H | | - . - | | ‘\ \‘“ max (all): 6.714 in
E |\ - 6.62 | | | | |
== = / = - ‘
] ‘ o ‘
{ /// \ |
x| I L
E L Material Sat. Unit | po | poisson Cv
E | \ = ‘ Color | Weight X Cc Cr | Pc(ksf) | OCR| e0
o \ y \ ‘ Name (kips/ft3) (ksf) | Ratio (ft2/d)
— \ X / |
3 e e / \ ‘ ‘ ‘
3 - / \ | ‘ | \ Sand/Gravel| | | | 0425 | 425 | 0325 - - - - - -
o] H | \\\ // \‘ | ‘ H ‘
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- | = /,/ | |
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Note: Approximately 6" of settlement observed to date due to normal-weight fill "preloading".
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