MAINE DEPARTMENT OF TRANSPORTATION
BRIDGE PROGRAM
GEOTECHNICAL SECTION
AUGUSTA, MAINE

GEOTECHNICAL DESIGN REPORT
For the Replacement of:
EDDY FLATS BRIDGE

US RouTE 302 OVER THE SACO RIVER OVERFLOW
FRYEBURG, MAINE

Prepared by:

Andrew Van Buskirk
Assistant Geotechnical Engineer

Laura Krusinski, P.E.
Senior Geotechnical Engineer

Oxford County Soils Report 2018-31
WIN 17912.00 Bridge No. 2261

Fed. No. BR-1791(200)X
August 29, 2018



Table of Contents

1.0 INTRODUGCTION . ettt ettt e et e et e e e e e e e e e e s e e e eeaeeearanaeeeaeeees 1
2.0 GEOLOGIC SETTING .ottt ettt e e e ettt e e e e e s e ee e e e eenes 1
3.0 SUBSURFACE INVESTIGATION ...ttt e e 2
4.0 LABORATORY TESTING ..ottt ettt ss e e e s e s eaa s s s e e enesennnes 2
5.0 SUBSURFACE CONDITIONS ...ttt e e e e e neeaanaens 3
5.1 MISCELLANEOUS FILL ..eeiiiiiiiiiiiteeee ettt ee e e e e et teaaeeeee e e e et eaaansaneseeeeees 3
5.2 STREAM ALLUVIUM ...ttt et et e e e e eeee e e e teeee e e e eeae e e eeeaeeeeeaaeeeeeaaaeeenanns 3
5.3 GLACIOLACUSTRINE DEPOSIT ...cettttiiieeteeeeeitieeeeeeeeeeeeteeeeeeeeseeeeetasansaeesseeseresnnaanness 4
54 GLACIAL TILL ettt e e e e ere e e e e e e e e e e e e e eeaaeeeeeeaeeeeaaaaaaes 4
5.5 BEDROCK ...ttt ettt ettt ettt ettt e ettt e sttt e s ettt e e e saassesaaaneesanaseesananseesans 5
5.6 GROUNDWATER ...ttt ettt e e et e e e e et e e e e e eeeeeeeaaeeeeeaaeseeeaaeeesaeaeeeeaanaaaaes 5
6.0 FOUNDATION ALTERNATIVES . ... oottt e et eeaaneeanns 5
7.0 GEOTECHNICAL DESIGN CONSIDERATIONS AND
RECOMMEND AT IONS . ...ttt ettt ettt e ettt e s s et e e et e ee et seeeesseesrtarrreeeeeeees 6
7.1 INTEGRAL ABUTMENT HPILES. .. ittt e e e e e eeaan 6
7.1.1 STRENGTH LIMIT STATE DESIGN ...cotttttiieeieteeeieiieeeeeeeeeeeeeteeieeeeeeeeeeeeasaeaesseseeesssnnnns 6
7.1.2 SERVICE AND EXTREME LIMIT STATE DESIGN ....ctutetttiee e e e 8
7.1.3 LATERAL PILE RESISTANCE/BEHAVIOR .....cccotiiiiiiiiiiiiie 10
T.1.4  PILE DOWNDRAG LLOADS ...ttt e e e et e e e eeaaeeeeeans 11
7.1.5 DRIVEN PILE RESISTANCE AND PILE QUALITY CONTROL .......cceeeeiviieeeeiiieeeeeereennnn 11
7.2 INTEGRAL ABUTMENT DESIGN ....iiiiititeetiee ettt e e e eeeeeeeaeeeeeeeaeeeeeaaeaees 12
7.3 IN-LINE WINGWALLS eeeeeeeeeeeteee e e et e etteaaeeeeeeeeeeetaaaaaeeseseessaaannneesseseeresnnnaanees 14
7.4 SETTLEMENT ...ttt ettt e e et e e e e et e e e e et e e e e et e e e eeeaeeeeenaeeeeanaeeeeanaeeenenans 14
7.5 APPROACH EMBANKMENT STABILITY ..eeeeuueeetteneeeeeeeeeeeeeeeeeeeeeaeeeeenaeseenenaeeeennnaeeee 15
7.6 FROST PROTECTION ...evtteeee ettt e e e ettt e e e e e e e e eeeaaeeaeeseeeeeaaanenaeeseeeeeeeennnaaaeeas 16
7.7 SCOUR AND RIPRAP ..ot e e e e ee e e e e e e e e e e e e e e aaaeeenenns 16
7.8 SEISMIC DESIGN RECOMMENDATIONS ...uutetttttteeieeeeeeeeeeeeeneeeeeeeeseseeennnaesseeessnennnnns 17
T.8.1  SITE EVALUATIONS. .. ettt ettt e et e e e e et e e e e e eeee e e e e e eeeenaaeeeeeeaeeeenanaaeeennns 17
7.8.2 LIQUEFACTION EVALUATIONS ....cooiiiiiiiiiiiiii e 18
7.8.3 GLOBAL STABILITY WITH SEISMIC LOADING .....eetttee et eeeaeeeenenn 19
7.9 CONSTRUCTION CONSIDERATIONS ...eeeeeeeetteueneeeeeeeeeeeeeenaeeseeeesseanenneeeseseseeennnaaaeees 20
8.0 CLOSURE .. ettt ettt e e e e e e e e e et e e e e e e e e e aan 20



Tables

Table 1 — Summary of Approximate Bedrock Depths and Elevations

Table 2 — Estimated Pile Lengths for Integral Abutments No. 1 and No. 2

Table 3 — Factored Axial Compressive Resistances for H-Piles at Strength Limit States
Table 4 — Factored Axial Compressive Resistances for H-Piles at Service and Extreme Limit
States

Table 5 — Soil Parameters for Generation of Soil-Resistance (p-y) Curves

Table 6 — Zones Susceptible to Liquefaction and Downdrag Load per Pile

Table 7 — Equivalent Height of Soil for Estimating Live Load Surcharge on Abutments
Table 8 — Summary of Stability Analyses for Proposed Embankment Sideslopes

Table 9 — Summary of Stability Analyses Longitudinal to Bridge Abutments

Table 10 - Average Dso of Representative Samples for Scour

Table 11 — Seismic Design Parameters

Table 12 - Depths below the Ground Surface Susceptible to Liquefaction

Sheets

Sheet 1 — Location Map

Sheet 2 — Boring Location Plan

Sheet 3 — Interpretive Subsurface Profile

Sheet 3 — Interpretive Subsurface Profile — 11.0 Ft. Right
Sheet 4 — Boring Logs

Sheet 5 — Boring Logs

Appendices

Appendix A — Boring Logs

Appendix B — Laboratory Test Results

Appendix C — Calculations

Appendix D — Geotechnical Design Basis Memorandum — Eddy Flats Bridge Sheet Pile Wall




Eddy Flats Bridge
Fryeburg, Maine
WIN 17912.00

1.0 INTRODUCTION

The purpose of this Geotechnical Design Report is to present subsurface information and
provide geotechnical design recommendations for the replacement of Eddy Flats Bridge
which carries US Route 302 over the Saco River Overflow in Fryeburg, Maine. This report
presents the subsurface information obtained at the site during the subsurface investigations,
geotechnical recommendations, and geotechnical design parameters for the design of the new
substructures.

The existing Eddy Flats Bridge is a 33-foot long, single span bridge built in 1931. The
existing bridge is skewed 45 degrees. The superstructure consists of a concrete slab and the
substructures consist of mass concrete abutments and wingwalls supported on timber piles.
The 2017 Maine Department of Transportation (MaineDOT) Bridge Inspection Report rates
the superstructure and substructures as poor and fair condition, respectively. There is heavy
scaling beneath the flow line at the northwest wingwall, minor cracking and staining damage
at the breast walls of the abutments, and the Abutment No. 1 footing is exposed
approximately 35 percent of its length. There is also active scour damage evidence along the
abutment footings. The existing bridge has a Federal Highway Administration sufficiency
rating of 32.6 and is classified as structurally deficient.

The proposed replacement bridge will be a 58-foot single span integral bridge consisting of
precast concrete NEXT F double tee beams on pile-supported integral abutments. The
proposed vertical alignment will a require raise in the profile grade on the order of 5 feet.
The proposed bridge alignment will be shifted 5 feet upstream (to the north) resulting in
significant new fills on the left side of each bridge approach. The existing abutments will be
removed and approaches widened and reconstructed with 1H:2V (horizontal:vertical) riprap
slopes.

The bridge replacement will be completed by using staged construction. Traffic will first be
shifted to the south side of the existing bridge and the north side replaced. Then traffic will
be shifted to onto the newly constructed north side, and the south side demolished and
reconstructed.

2.0 GEOLOGIC SETTING

The existing structure carries US Route 302 over Saco River Overflow as shown on Sheet 1 —
Location Map.

The Maine Geological Survey (MGS) Surficial Geology Map of the Fryeburg Quadrangle,
Maine, Open-file No. 14-29 (2014), indicates the surficial soils in the vicinity of the bridge
project consist of stream alluvium deposits. This unit consists of sand, silt, gravel, and
organic material deposited on the flood plains of modern streams. The unit includes large
swampy areas on the Saco River floodplain near the project site. Glacial lacustrine deposits
associated with Lake Pigwacket are also mapped in the area. These deposits consist of silt,
clay, and sand which were deposited during late-glacial to postglacial time.
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The Bedrock Geology Map of Maine, MGS (1985), cites the bedrock as intrusive
Carboniferous muscovite-biotite granite.

3.0 SUBSURFACE INVESTIGATION

Seven test borings were drilled at the site. Borings BB-FSRO-101, BB-FSRO-101A and BB-
FSRO-101B were drilled behind the existing west abutment and BB-FSRO-102 was drilled
behind south abutment. Borings BB-FSRO-201, BB-FSRO-202 and BB-FSRO-203 were
drilled in the shoulder of the eastbound lane of Route 302 along the western bridge approach
to determine subsurface conditions for a possible retaining wall.

The MaineDOT Drill Crew drilled the 100-series test borings in March and April 2011.
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 on
Sheets 4 and 5 — Boring Logs.

The 200-series borings were drilled by GZA GeoEnvironmental, Inc., (GZA) in March 2018.
A summary of the subsurface conditions encountered in the 200-series borings is provided in
Appendix D.

Borings were performed by using a combination of solid stem auger, cased wash boring and
rock coring techniques. Soil samples were typically obtained in 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 dill rig is equipped with an automatic hammer to drive the split
spoon. The hammer was calibrated per ASTM D4633 “Standard Test Method for Energy
Measurement for Dynamic Penetrometers” prior to the test borings in March and April 2011.
All N-values discussed in this report are corrected values computed by applying an average
energy transfer of 0.840 for both borings. The hammer efficiency factor (0.840) and both the
raw field N-value and corrected N-value (Ngo) are shown on the boring logs.

Bedrock was cored using an NQ-2” core barrel and the Rock Quality Designation (RQD) of
the core calculated. A Northeast Transportation Technician Certification Program (NETTCP)
Certified Subsurface Inspector logged the subsurface conditions encountered. The
MaineDOT geotechnical engineer selected the boring location and drilling methods,
designated type and depth of sampling techniques, reviewed boring log and identified field
testing requirements. The borings were located in the field using taped measurements at the
completion of the drilling program.

4.0 LABORATORY TESTING

A laboratory testing program was conducted on selected soil samples recovered from the test
borings to assist in soil classification, evaluation of engineering properties of the soils, and
geologic assessment of the project site. Laboratory testing consisted of: nineteen (19)
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standard grain size analyses with natural water contents, and eleven (11) standard grain size
analyses with hydrometer and natural water contents. The results of soil tests are included as
Appendix B — Laboratory Test Results. Moisture content information and other soil test
results are also shown on the boring logs provided in Appendix A — Boring Logs.

5.0 SuBSURFACE CONDITIONS

Subsurface conditions encountered in the test borings generally consisted of miscellaneous
fill, underlain by stream alluvium, glaciolacustrine deposits, and glacial till, all underlain by
igneous bedrock. The boring logs are provided in Appendix A — Boring Logs and on Sheets
4 and 5 — Boring Logs. A generalized subsurface profile is shown on Sheet 3 — Interpretive
Subsurface Profile and Sheet 4 — Interpretive Subsurface Profile (11.0 feet Rt). The
following paragraphs discuss the general subsurface conditions encountered:

5.1 Miscellaneous Fill

A layer of fill was encountered in the borings. The thickness of the fill unit encountered
ranged from approximately 13 to 22 feet thick and generally consisted of:

e Dark brown-black, moist, fine gravelly medium sand, trace silt, trace pavement;

e Brown, moist to wet, fine to medium sand, trace to some gravel, trace to little silt;

e Brown/tan to dark brown/tan, dry to moist, sand, little to some gravel, trace silt, trace
asphalt;

e Grey, wet, sand, little silt;

e Cobbles and boulders;

e Timber cribbing.

Cobbles and boulders were encountered in BB-FSRO-101 from 7.5 to 10.0 feet below the
ground surface (bgs) and in BB-FSRO-101A from 7.2 to 10.1 feet bgs. These two borings
were terminated on boulders or the existing abutment and broken steel casing was abandoned
in each borehole. Frequent boulders and cobbles were also encountered in the fill layers in
borings BB-FSRO-101B, BB-FSRO-201 and BB-FSRO-202. Wood cribbing was
encountered in BB-FSRO-202 from 17.4 to 19.7 and 20.0 to 22.5 feet bgs.

SPT Neo-values in the fill unit ranged from 7 to 70 blows per foot (bpf), indicating the fill is
loose to very dense in consistency. Four grain size analyses of samples from the fill unit
resulted in soil classifications of A-1-a, A-1-b, under the AASHTO Soil Classification
System and SW, SW-SM and SP-SM under the Unified Soil Classification System (USCS).
The natural water content of the samples tested ranged from approximately 2 to 14 percent.

5.2  Stream Alluvium
Stream alluvium was encountered beneath the fill unit in the borings. The thickness of the

alluvium was approximately 23 to 42 feet thick in those borings that fully penetrated the
deposit. The alluvium encountered generally consisted of:
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e Olive-brown or grey, wet, silty fine sand, trace fine gravel;

e Brown, wet, sand, trace fine gravel, trace silt;

e Brown, orange/brown, or grey, wet, fine to medium sand, trace to some silt, trace
gravel;

e Grey, wet, sand, little to some silt, trace to little gravel;

e Grey, wet, clayey silt, little fine sand;

e Tan/grey, wet, sand, little silt, with organic odor.

SPT Neo-values in the alluvium deposit ranged from 4 to 17 bpf indicating that the stream
alluvium is very loose to medium dense in consistency. Nine grain size analyses conducted
on samples from the alluvium deposit resulted in classifications of A-1-b, A-3 and A-4 under
the AASHTO Soil Classification System and SW-SM, SP, SP-SM and SM under the USCS.
The natural moisture content of the samples tested ranged from approximately 21 to 34
percent.

5.3 Glaciolacustrine Deposit

Glacial lake bottom (glaciolacustrine) deposits were encountered beneath the stream alluvium
in two borings. The thickness of the deposit encountered ranged from approximately 14 to 29
feet. The deposit generally consisted of:

e Grey, wet, silt, trace to some clay, trace to some fine sand.

SPT Neo-values ranged from 1 to 17 bpf indicating that the silt is very soft to very stiff in
consistency. Six grain size analyses conducted resulted in the soils being classified as A-4
under the AASHTO Soil Classification System and CL, ML and CL-ML under the USCS.
The moisture contents of the samples tested ranged from approximately 34 to 48 percent.

5.4 Glacial Till

A deposit of glacial till was encountered beneath the alluvium in boring BB-FSRO-201 and
the glaciolacustrine deposit in borings BB-FSRO-101B and BB-FSRO-102. The thickness of
the deposit encountered ranged from approximately 9 to 39 feet. The deposit generally
consisted of:

Grey, wet, fine sandy gravel, trace silt;

Grey, wet, sand, trace to some gravel, trace to some silt;

Grey, wet, fine sandy silt, trace fine gravel, trace clay;

Grey, wet, silt, little to some clay, trace to some fine sand, trace gravel;
Grey, wet, silty clay, little coarse sand, trace gravel;

Cobbles and boulders.

SPT Neo-values in the coarse-grained and cohesive till subunits ranged from 4 to 119 bpf
indicating that the deposit is loose/soft to very dense/hard in consistency. Eleven grain size
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analyses were conducted and resulted in the soils being classified as A-1-a, A-1-b, A-2-4 and
A-4 under the AASHTO Classification System and GW-GM, SW-SM, SM and SC-SM, CL,
and CL-ML under the USCS. The moisture contents of the samples tested ranged from
approximately 9 to 25 percent.

5.5 Bedrock

Bedrock was encountered and cored in the borings. Table 1 summarizes approximate depth to
bedrock, corresponding approximate top of the bedrock elevation, and RQD.

Approximate App rO)flmate
Elevation of
Offset DG Bedrock RQD
Boring Station Bedrock R1, R2 (%)
(feet) (feet) Surface
(feet)
BB-FSRO-101B | 299 +23.2 | 34L 110.9 266.6 88, 95
BB-FSRO-102 | 299+61.2 | 12.7L 114.4 263.6 85,90

Table 1 — Summary of Approximate Bedrock Depths and Elevations

Bedrock descriptions of the bedrock core obtained were not recorded. The bedrock mapped at
the site is granite.

5.6  Groundwater

Groundwater was observed in the borings ranging from 7.8 to 13.0 feet bgs during the
subsurface investigations. Note that water was introduced into the borehole during drilling
operations. Groundwater levels will fluctuate with seasonal changes, precipitation, runoff,
river levels, and construction activities.

6.0 FOUNDATION ALTERNATIVES

The Preliminary Design Report (PDR) considered steel girders, prestressed concrete NEXT F
beams, voided slabs and a precast concrete arch for superstructure alternatives. The
superstructure alternatives were evaluated in conjunction with pile-supported integral
abutments or, in the case of the arch, a traditional pile-supported footing. Considering the
higher cost of the concrete arch and voided slab alternatives, the proximity of high water
relative to the steel option, and the ease of constructing NEXT F beams, precast concrete
NEXT F tee beams on H-pile supported integral abutments is the preferred bridge alternative.
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7.0 GEOTECHNICAL DESIGN CONSIDERATIONS AND RECOMMENDATIONS

The following sections provide geotechnical design considerations and recommendations for
H-pile supported integral bridge abutments, which are the proposed substructures for the
Eddy Flats Bridge replacement project.

7.1 Integral Abutment H-Piles

Abutments No. 1 and No. 2 will be integral abutments founded on a single row of driven H-
piles. The piles shall be end bearing on or within bedrock and driven to the required
resistances. Piles will be HP 14x89. H-piles shall be 50 ksi, Grade A572 steel. Piles shall be
driven with pile points conforming to MaineDOT Standard Specification 711.10 to protect
pile tips and improve penetration.

Pile lengths at the proposed abutments may be estimated based on Table 2.

Approximate Approximate Estimated
Bottom Elevation | Top of Bedrock | Pile Lengths with
Location of Proposed Elevation 2-ft embedment in
Abutment (feet) pile cap
(feet) (feet)
Abutment No. 1 372 266.6 108
Abutment No. 2 372 263.6 111

Table 2 — Estimated Pile Lengths for Integral Abutments No. 1 and No. 2

The estimated pile lengths in Table 2 do not take into account locations where bedrock may
be deeper or shallower than that encountered in the test borings, damaged pile, the additional
five feet of pile required for dynamic testing instrumentation (per ASTM D4945), or
additional pile length needed to accommodate leads and driving equipment.

7.1.1 Strength Limit State Design
The design of pile foundations bearing on bedrock at the strength limit state shall consider;

compressive axial geotechnical resistance of individual piles bearing on bedrock,
drivability resistance of individual piles driven to bedrock,

structural resistance of individual piles in axial compression, and

structural resistance of individual piles in combined axial loading and flexure.

The pile groups should be designed to resist all lateral earth loads, vehicular loads, dead and
live loads, and lateral forces transferred through the pile caps. The pile group resistance after
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scour due to the design flood shall provide adequate foundation resistance using the
resistance factors given in this section.

Per AASHTO LRFD Bridge Design Specifications 7" Edition with interim revisions through
2016 (LRFD) Article 6.5.4.2, at the strength limit state, the axial resistance factor ¢c = 0.50
(severe driving conditions) shall be applied to the structural compressive resistance of the
pile. Since the H-piles will be subjected to lateral loading, the piles shall also be checked for
resistance against combined axial compression and flexure as prescribed in LRFD Articles
6.9.2.2 and 6.15.2. This design axial load may govern the design. Per LRFD Article 6.5.4.2,
at the strength limit state, the axial resistance factor ¢c = 0.70 and the flexural resistance
factor ¢r= 1.0 shall be applied to the combined axial and flexural resistance of the pile in the
interaction equation (LRFD Eq. 6.9.2.2-1 or -2). H-piles shall also be analyzed for fixity
using LPile® v2016 (LPile) software, or similar.

Structural Resistance. The nominal axial compressive structural resistance (Pn) for piles
loaded in compression shall be as specified in LRFD Article 6.9.4.1. Preliminary estimates of
the structural axial resistance of a HP 14x89 HP was calculated. The resistance shown in
Table 3 is for the lower braced pile segment, using a resistance factor, ¢c = 0.50 for severe
driving conditions and an assumed effective length factor (K). Supporting calculations are
provided in Appendix C — Calculations.

Factored structural resistances should be calculated for upper and lower unbraced segments
based on LPile results using a resistance factor ¢ = 0.70, for combined axial loading and
bending. This is the responsibility of the structural engineer.

Geotechnical Resistance. The nominal axial geotechnical resistance in the strength limit
state was calculated using the guidance in LRFD Article 10.7.3.2.1 which states the nominal
bearing resistance of piles driven to point bearing on hard rock shall not exceed the structural
pile resistances obtained from LRFD Article 6.9.4.1 with a resistance factor ¢, of 0.50, for
severe driving conditions applied. The resulting limiting factored geotechnical compressive
resistance for piles driven to rock are provided in Table 3.

Drivability Analyses. Drivability analyses were performed to determine the pile resistance
that might be achieved considering available diesel hammers. The maximum driving stress in
the pile, assuming the use of 50 ksi steel, shall be less than 45 ksi. The drivability resistance
was calculated using the resistance factor, Qayn, of 0.65, for a single pile in axial compression
when a dynamic test is performed as specified in LRFD Table 10.5.5.2.3-1.

A summary of the calculated factored axial compressive structural, geotechnical, and
drivability resistances of a 14x89 H-pile section for the strength limit state are provided in
Table 3. Supporting calculations are provided in Appendix C — Calculations.
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Strength Limit State
Factored Axial Pile Resistance
' ' Structural Controlling Drivability Governing
Pile Section Resistance! Geotechnical Resistance® Axial Pile
$=0.50 Resistance’ @dyn= 0.65 Resistance
(kips) (kips) (kips) (kips)
HP 14 x 89 652 652 384 (559)* 384 (559)°

Table 3 — Factored Axial Compressive Resistances for H-Piles at Strength Limit States

LRFD Article 10.7.3.2.3 states that the nominal axial compressive resistance of piles driven
to hard rock is typically controlled by the structural resistance with a resistance factor for
severe driving conditions applied. However, for the site conditions, the estimated factored
axial pile resistances from the drivability analyses for the H-pile section evaluated are less
than the controlling factored axial structural resistance per LRFD Article 10.7.3.2.3. Local
experience also supports the estimated factored resistances from the drivability analyses.
Therefore, drivability controls and the recommended governing resistance for pile design is
the resistance provided in the rightmost column “Governing Axial Pile Resistance (kips)” in
Table 3. The maximum applied factored axial pile load should not exceed the governing
factored axial pile resistance shown in Table 3 above.

7.1.2 Service and Extreme Limit State Design

The design of H-piles at the service limit state shall consider tolerable transverse and
longitudinal movement of the piles and pile group movements/stability considering changes
in soil conditions due to scour due to the design flood (Qioo). For the service limit state,
resistance factors of ¢ = 1.0 should be used in accordance with LRFD Article 10.5.5.1. The
exception is the overall global stability of the foundation which should be investigated at the
Service I load combination and a resistance factor, ¢, of 0.65.

Extreme limit state design checks for the H-piles shall include pile axial compressive
resistance, overall global stability of the pile group, pile failure by uplift in tension, and

' Structural resistances were calculated for a braced pile segment in pure axial compression, using a resistance

factor, ¢., for severe driving conditions. Factored structural resistances should be calculated for upper and lower
unbraced pile segments based upon L-Pile results using a resistance factor of ¢. - 0.70 for combined axial
loading and bending. These resistances may be the controlling values.

2 Based on guidance in LRFD Article 10.7.3.2.3., Piles Driven to Hard Rock.
3 The drivability resistances were calculated using the resistance factor, Qayn, of 0.65, for a single pile in axial
compression when a dynamic test is performed as specified in LRFD Table 10.5.5.2.3-1.

4 Driving resistance is for Delmag 19-32 hammer and 2.7 kip helmet; driving resistance in parentheses is for
Delmag 36-32 with 3.20 kip helmet.
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structural failure. The extreme event load combinations are those related to seismic forces,
ice loads, debris loads, and certain hydraulic events. Extreme limit state design shall also
check that the nominal pile foundation resistance remaining after scour due to the check
flood (Qs00) can support the extreme limit state loads. Resistance factors for extreme limit
states, per LRFD Article 10.5.5.3, shall be taken as ¢ = 1.0 with the exception of uplift of
piles, for which the resistance factor, @up, shall be 0.80 or less per LRFD Article 10.5.5.3.2.

The nominal axial geotechnical pile resistance at the service and extreme limit state was
calculated using the guidance in LRFD Article 10.7.3.2.3. The calculated factored axial
structural, geotechnical, and drivability resistances of an HP 14x98 section for the extreme
and service limit states are provided in Table 4. Supporting documentation is provided in
Appendix C — Calculations.

Service and Extreme Limit State
Factored Axial Pile Resistance

" . Structural Controlling Drivability Governing
Pile Section Resistance® | Geotechnical Resistance Axial Pile
¢c=1.0 Resistance® ¢=1.0 Resistance

(kips) ¢=1.0 (kips) (kips)

(kips)

HP 14 x 89 1305 1305 590 (860)® 590 (860)’

Table 4 — Factored Axial Compressive Resistances for H-Piles at Service and Extreme Limit
States

LRFD Article 10.7.3.2.3 states that the nominal axial compressive resistance of piles driven
to hard rock is typically controlled by the structural resistance with a resistance factor for
severe driving conditions applied. However, the estimated factored axial pile resistance from
the drivability analyses for the H-pile section evaluated is less than the controlling factored
axial structural resistance per LRFD Article 10.7.3.2.3 and the nominal structural resistance.
Therefore, drivability controls, and the recommended governing resistance for pile design is
the resistance provided in the rightmost column “Governing Axial Pile Resistance (kips)” in
Table 4. The maximum applied factored axial pile load for the extreme and service limit
states should not exceed the governing factored pile resistance shown in Table 4 above.

5 Structural resistances were calculated for a braced pile segment in pure axial compression. Factored structural
resistances should be calculated for upper and lower unbraced pile segments upon L-Pile results. These
resistances may be the controlling values.

¢ Nominal pile axial compressive resistance calculated per guidance in LRFD Article 10.7.3.2.3. Piles Driven to
Hard Rock.

7 Driving resistance is for Delmag 19-32 hammer and 2.70 kip helmet; driving resistance in parentheses is for
Delmag 36-32 with 3.20 kip helmet.
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7.1.3 Lateral Pile Resistance/Behavior

In accordance with LRFD Article 6.15.1, the structural analysis of pile groups subjected to
lateral loads shall include explicit consideration of soil-structure interaction effects as
specified in LRFD Article 10.7.3.9. Assumptions regarding a fixed or pinned condition at the
pile tip should be also confirmed with soil-structure interaction analyses.

A series of lateral pile resistance analyses were performed to evaluate pile behavior at both
abutments using LPile with pile head deflections, moments, and axial loads supplied by the
structural engineer. The results of the LPile analyses for a 14x89 section (the pile section
selected for final design) were provided to the structural designer to evaluate the associated
pile stresses, bending moments, and fixity due to factored pile head loads and displacements.

The results of the LPile analyses for the Abutment No. 1 pile section selected for final design
are provided in Appendix C — Calculations.

Geotechnical parameters used for generation of soil-resistance (p-y) curves in lateral pile
analyses are provided in Table 5. In general, the models developed emulate the soil at the site
by using the soil layers (referenced in Table 5 by elevations) and using appropriate structural
parameters and pile-head boundary conditions for the pile section being analyzed.

Approx. Effective Horlzqntal
: Water : Soil g
: Elevation of Unit o°/ 10
Soil Layer . Table . Modulus, 9 €50
Soil Layer " Weight Su” (psf)
(feet) Condition (Ibs/ft) ks
(Ib/in’)
Medium dense,
SAND (Granular | 380.0 —371.0 Above 125 90 32°
Borrow)
Dense, SAND o
(Fill) 371.0 - 364.5 Above 125 90 32
Very loose, Silty o
fine SAND 364.5—-327.0 Below 64 20 29.5
Soft, SILT 327.0-313.0 Below 67 - 500 0.020
Glacial Till 313.0 -266.6 Below 88 125 40°

Table 5 — Soil Parameters for Generation of Soil-Resistance (p-y) Curves

8 Internal angle of friction.
9 Undrained shear strength.
10 Strain at 50 percent of the ultimate stress.
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7.1.4 Pile Downdrag Loads

Liquefaction analyses were conducted using the Simplified Procedure originally developed
by Seed and Idriss (1983). Liquefaction is a phenomenon whereby loose, saturated
cohesionless soil deposits lose shear strength in response to cyclic stresses associated with
earthquakes. The in-situ alluvial soils present beneath the west and east approach
embankments and adjacent to Abutments No. 1 and 2 were judged to be susceptible to
liquefaction (FS<1). The temporary loss of soil strength due to liquefaction can result in
settlement arising from volume changes, and can initiate downdrag loads on piles. Specific
details regarding the methodology and result of the liquefaction susceptibility evaluation are
detailed in Section 7.8.2 and Appendix C — Calculations.

Downdrag due to liquefaction was estimated in accordance with NAVFAC DM 7.2 with beta
(B) values reduced per Meyerhof (1976) for non-displacement piles and as verified by
Sandford (1998)!!. The computed downdrag load due to liquefaction is on the order of 119
kips at Abutment No. 1 and 116 kips at Abutment No. 2. Downdrag loads due to liquefaction
should be considered in the Extreme Event I Limit State. The depths below the ground
surface where liquefaction is likely to occur in the approach embankments, and resulting
downdrag loads, are summarized in Table 6.

Elevation of Elevation of
. Downdrag Load
Location Top of Bottom of o7 Pl ()
Liquefied Zone | Liquefied Zone P P
Abutment No. 1 Elev. 363 El 327 119
Abutment No. 2 Elev. 363 Elev. 318 116

Table 6 — Zones Susceptible to Liquefaction and Downdrag Load per Pile

7.1.5 Driven Pile Resistance and Pile Quality Control

The contract plans shall require the contractor to perform a wave equation analysis of the
proposed pile-hammer system and conduct dynamic pile load tests with signal matching at
each abutment. The first pile driven at each abutment should be dynamically tested to
confirm nominal pile resistance and verify the stopping criteria developed by the contractor
in the wave equation analysis. Restrikes or additional dynamic tests may be required as part
of the pile field quality control program should pile behavior vary radically between adjacent
piles, should pile behavior indicate a pile is refusing on a boulder or in a cobble layer above

' Downdrag computed per NAVFAC DM 7.2 with B-values reduced per Meyerhof (1976) for non-
displacement piles and confirmed with field testing by Dixon and Sandford, Effects of Bitumen Coating on the
Axial and Lateral Loadings of Abutment Piles Subject to Downdrag, (1998)
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bedrock, should the pile tip be not firmly embedded in bedrock, or if the pile “walk” out of
position.

With this level of quality control, the ultimate resistance that must be achieved in the wave
equation analysis and dynamic testing will be the factored axial pile load divided by a
resistance factor, ddyn, of 0.65. The maximum factored axial pile load should be shown on
the plans.

Piles should be driven to an acceptable penetration resistance as determined by the contractor
based on the results of a wave equation analysis and as approved by the Resident. Driving
stresses in the pile determined in the drivability analysis shall be less than 45 ksi, in
accordance with LRFD Article 10.7.8. A hammer should be selected which provides the
required pile resistance when the penetration resistance for the final 3 to 6 inches is 3 to 15
blows per inch (bpi). If an abrupt increase in driving resistance is encountered, the driving
may be terminated when the penetration is less than 0.5-inch in 10 consecutive blows.

7.2 Integral Abutment Design

Integral abutment sections shall be designed for all relevant strength, service, and extreme
limit states and load combinations specified in LRFD Articles 3.4.1 and 11.5.5. Stub
abutments shall be designed to resist all lateral earth loads, vehicular loads, dead and live
loads, and lateral forces transferred through the integral superstructure. The design of the
integral abutment at the strength limit state shall consider reinforced-concrete structural
design.

A resistance factor (¢) of 1.0 shall be used to assess abutment design at the service limit state,
including: settlement, excessive horizontal movement, and movement resulting after scour
due to the design (Qio00) flood. The overall stability of the foundation should be investigated
at the Service I Load Combination and a resistance factor, ¢, of 0.65.

Extreme limit state design of integral abutment supported on H-piles shall include pile
structural resistance, pile geotechnical resistance, pile resistance in combined axial and
flexure, and overall stability. Resistance factors for extreme limit state shall be taken as 1.0.
Extreme limit state design shall also check that the nominal foundation resistance remaining
after scour due to the check (Qso0) flood can support the extreme limit state loads with a
resistance factor of 1.0.

The designer may assume Soil Type 4 (MaineDOT Bridge Design Guide (BDG) Section
3.6.1) for abutment backfill material soil properties. The backfill properties are as follows:
angle of internal friction (¢) of 32 degrees, total unit weight (y) of 125 pcf, and a soil-
concrete interface friction angle (8) of 20 degrees.

Integral abutment sections shall be designed to withstand a lateral earth load equal to the

passive pressure state. Calculation of passive earth pressures should assume a Coulomb
passive earth pressure coefficient, Kp, of 6.73. Developing full passive pressure assumes that
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the ratio of lateral abutment movement to abutment height (y/H) exceeds 0.005. If the
calculated displacements are significantly less than that required to develop full passive
pressure the designer may consider using the Rankine passive earth pressure coefficient of
3.25. A load factor for passive earth pressure is not specified in LRFD. For purposes of the
integral abutment backwall reinforcing steel design, use a maximum load factor (yen) of 1.50
to calculate factored passive earth pressures.

Additional lateral earth pressure due to live load surcharge is required per Section 3.6.8 of
the MaineDOT BDG for abutments if an approach slab is not specified. When a structural
approach slab is specified, reduction, not elimination of the surcharge load, is permitted per
LRFD Article 3.11.6.5. The live load surcharge may be estimated as a uniform horizontal
earth pressure due to an equivalent height of soil (heq) taken from Table 7:

Abutment Height heq
(feet) (feet)

5 4.0

10 3.0

>20 2.0

Table 7 — Equivalent Height of Soil for Estimating Live Load Surcharge on Abutments

The abutment design shall include a drainage system behind the abutment to intercept any
groundwater. Drainage behind the structure shall be in accordance with MaineDOT BDG
Section 5.4.2.13.

Backfill within 10 feet of the abutments and side slope fill shall conform to MaineDOT
Specification 703.19 — Granular Borrow for Underwater Backfill. The gradation of this
material specifies 7 percent or less of the material passing the No. 200 sieve. Limiting the
amount of fines is intended to facilitate drainage and minimize frost action behind the
structure.

Slopes in front of the pile supported integral abutments should be constructed with riprap and

erosion control geotextile. The slopes should not exceed 1.75H:1V in accordance with
MaineDOT Standard Detail 610(03).
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7.3 In-line Wingwalls

In-line, cantilevered “butterfly” wingwalls may be used in conjunction with the integral
abutments. The wingwalls shall be designed for all relevant strength, service, and extreme
limit states and load combinations specified in LRFD Articles 3.4.1, 11.5.5 and 11.6. The
walls shall be designed to resist lateral earth pressures, vehicular loads, and collision loads,
as well as, creep, temperature, and shrinkage deformations. The design of “butterfly”
wingwalls shall account for the additional bending stresses resulting from the wingwall being
cantilevered off the abutment. These additional bending stresses may require wingwalls
longer than 10 feet to be independently supported.

The design of the “butterfly” wingwalls shall at a minimum consider a load case where the
wingwall is subjected to passive earth pressure to account for the bridge moving laterally and
pushing the wingwall into the fill. Calculation of passive earth pressures may assume a
Rankine passive earth pressure coefficient, Kp, of 3.25 assuming small wingwall movements.
See Appendix C — Calculations for supporting documentation. A load factor for passive earth
pressure is not specified in LRFD; use a maximum load factor (yen) of 1.50 to calculate
factored passive earth pressures.

The wingwalls shall be designed considering a live load surcharge equal to a uniform
horizontal earth pressure due to an equivalent height of soil (heq) per LRFD Article 3.11.6.4.
An at-rest earth pressure coefficient, Ko, of 0.47 should be used for live load surcharge loads
placed upon wingwalls cantilevered off of abutments with the top of the wall restrained from
movement. See Appendix C — Calculations for supporting documentation.

There are no bearing resistance considerations or special foundation supports needed for
wingwalls that are cantilevered off the abutment.

7.4  Settlement

The deep alluvium deposit is very loose to medium dense in consistency. These coarse-
grained materials undergo elastic, immediate, compression in response to an increase in
vertical overburden pressure. The glaciolacustrine deposits contain subunits of soft silt.
These soils are anticipated to undergo long-term consolidation settlement. An increase in
overburden pressure will result from the proposed grade raise and roadway widening on the
west and east bridge approaches. The proposed grade will be approximately 5 feet higher
than the existing grade. Total settlement resulting from this grade increase is anticipated to be
on the order of 3.5 inches. The consolidation settlement component is estimated to be on the
order 0.1-inch.

LRFD Article 3.11.8 states that piles can be subject to downdrag (negative skin friction)
when long-term, consolidation settlement is 0.4 inches or greater. Downdrag forces, when
anticipated, should be considered in the pile design as contributing to the maximum factored
axial pile load. Because long term consolidation settlement is less than 0.4 inches, downdrag
forces due to settlement are not considered in the pile loads.
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7.5 Approach Embankment Stability

Reconstruction of the approach roadways will require a grade raise on the order of 5 feet and
roadway widening up to 10 feet on the north side slopes. The widened approaches result in
new fill up to 10 feet high on north sideslopes of both approaches.

Slope stability evaluations of the proposed approach embankments were performed using the
compute program Slide v6.0 by Rocscience. AASHTO LRFD 11.6.2.3 requires a global
stability resistance factor, ¢, of 0.75 when embankments do not contain or support structural
elements. This resistance factor results in a minimum required factor of safety of 1.3.
Spencer’s method, which satisfies both force and moment equilibrium, was used.

Several slope geometries were evaluated. 1.5H:1V slopes with heavy riprap and 1.75H:1V
slopes with plain riprap did not meet minimum requirements for global stability. 2H:1V
slopes with 3 feet of plain riprap were determined to meet minimum requirements for
stability. Toe berms were added where needed to increase the minimum factor of safety. The
results of the embankment stability analyses for the final, proposed conditions, in the
transverse direction, are summarized in Table 8, below.

Location Station Sideslope Sl Wa‘t r FS
Geometry | condition
298+50 Right 2H:1V Qo 1.3
West Approach | 298+75 to 299+00 Right 2H:1V Qio 1.3
298+75 to 299+00 Left 2H:1V Qo 1.3
. 2H:1V with

300+00 Right 1.3

East Approach & toe berm Qo
300+00 Left 2H:1V Qo 1.4

Table 8 — Summary of Stability Analyses for Proposed Embankment Sideslopes.

The evaluations were repeated for a “rapid drawdown” scenario with the embankment
groundwater surface at the Qso elevation and the water level in the Saco River Overflow at
Qu.1. The factors of safety for a rapid drawdown scenario were considered acceptable.

Global stability at the bridge abutments was also evaluated in a direction longitudinal to the
bridge alignment. When stability analyses are performed and the slope contains a structural
element, such as an abutment, AASHTO LRFD Section 11.6.2.3. required a resistance factor,
¢, of 0.65. This resistance factor results in a minimum required factor of safety of 1.5.

Longitudinal global stability analyses were performed at Abutments No. 1 and No. 2 with

ground water levels corresponding to the Q1o flood elevation of 134 feet. A rapid drawdown
condition was also evaluated. With the inclusion of shear reinforcement in the longitudinal
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direction due to the abutment piles, the factors of safety of both abutments for both water
conditions satisfy the AASHTO required minimum factor of safety of 1.5.

Location Alotinesit Sl Wa.t o Factor of Safety
Geometry condition
1.75H:1V Q1o 2.0
Abutment No. 1 1.75H:1V Qsoto Qio 1.8
Abutment No. 2 1.75H:1V Qio 2.0
1.75H:1V Qs0to Q1o 1.8

Table 9 — Summary of Stability Analyses Longitudinal to Bridge Abutments
7.6 Frost Protection

Pile-supported integral abutments shall be embedded a minimum of 4.0 feet for frost
protection per MaineDOT BDG Figure 5-2.

Foundations placed on the native soils should be designed with an appropriate embedment
for frost protection. According to MaineDOT BDG Figure 5-1, Maine Design Freezing Index
Map, Fryeburg has a design freezing index (DFI) of approximately 1390 F-degree days. The
anticipated coarse-grained fill material was assigned a water content of 10%. These
components correlate to a frost depth of 6.6 feet. A similar analysis was performed using
Modberg software by the US Army Cold Regions Research and Engineering Laboratory
(CRREL). For the Modberg analysis, Lewiston, Maine has a DFI from the Modberg database
of approximately 1224 F-degree days. Lewiston was selected because it lies on the same
isoline as Fryeburg and Fryeburg is not available in the Modberg database. A water content
of 10% was used. These components correlate to a frost depth of approximately 5.3 feet.

Based on the MaineDOT BDG methodology it is recommended that foundations bearing on
coarse-grained soils be designed with an embedment of approximately 6.6 feet for frost
protection. See Appendix C — Calculations for supporting calculations.

Riprap is not to be considered as contributing to the overall thickness of soils required for
frost protection.

7.7 Scour and Riprap

Grain size analyses were performed on samples from the stream alluvium deposit to generate
grain size curves for determining parameters to be used in scour analyses. Samples BB-
FSRO-101B/1D, BB-FSRO-101B/3D, BB-FSRO-102/3D, and BB-FSRO-1024D were
judged to be similar in nature to the soils likely to be exposed to scour conditions. The
following streambed grain size parameter can be used in scour analyses:
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Sample Sample Depth bgs (ft) Dso (mm)
BB-FSRO-101B/1D 15-17 0.12
BB-FSRO-101B/3D 30-32 0.6

BB-FSRO-102/3D 20-22 0.65
BB-FSRO-102/4D 30-32 0.3
Average 0.42

Table 10 - Average Dso of Representative Samples for Scour
The grain size curves are included in Appendix B — Laboratory Test Results.

The consequences of changes in foundation conditions resulting from the design (Qio0) and
check (Qso0) floods for scour shall be considered at the strength and extreme limit states,
respectively. Design at the strength limit state should consider loss of lateral and vertical
support due to scour. Design at the extreme limit state should check that the nominal
foundation resistance due to the check flood (Qs00) event is no less than the extreme limit
state loads. At the service limit state, the design shall limit movements and ensure overall
stability considering scour at the design load.

For scour protection of the pile supported abutments, the PDR indicates the bridge approach
slopes and the abutment slopes will be armored with a 3-foot layer of plain riprap. Refer to
MaineDOT BDG Section 2.3.11.3 for information regarding scour design. Typically, the top
of the riprap is located at, or above, the Qso elevation.

Plain riprap shall conform to MaineDOT Standard Specification 703.26 — Plain and Hand
Laid Riprap. The toe of the riprap section shall be constructed at least 1 foot below the
streambed elevation. The riprap section shall be underlain by a 1 foot thick layer of bedding
material conforming to MaineDOT Standard Specification 703.19 and Class 1 nonwoven
erosion control geotextile per MaineDOT Standard Details 610(02) and 610(03).

7.8  Seismic Design Recommendations
7.8.1 Site Evaluations

The United States Geological Survey Seismic Design CD (Version 2.1) provided with the
LRFD Manual, and LRFD Articles 3.10.3.1 and 3.10.6 were used to develop parameters for
seismic design. Based on site coordinates, the software provided the recommended AASHTO
Response Spectra for a 7 percent probability of exceedance in 75 years. These results are
summarized in Table 11:
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Parameter Design Value
Peak Ground Acceleration (PGA) 0.10g
Acceleration Coefficient (As) 0.25¢g
Sps (Period = 0.2 sec) 0.49¢
Sp1 (Period = 1.0 sec) 0.17g
Site Class E
Seismic Zone 2

Table 11 — Seismic Design Parameters

In conformance with LRFD Article 4.7.4.2 seismic analysis is not required for single-span
bridges regardless of seismic zone. However, superstructure connections and minimum
support length requirements shall be designed per LRFD Articles 3.10.9.2 and 4.7.4.4,
respectively.

See Appendix C — Calculations for supporting documentation.
7.8.2 Liquefaction Evaluations

The liquefaction susceptibility of the in-situ soils present along the proposed roadway/bridge
alignment was evaluated based on the subsurface conditions encountered in the borings.
Liquefaction is a phenomenon whereby loose, saturated cohesionless soil deposits lose shear
strength in response to an applied cyclic stress, typically associated with earthquake shaking.
This temporary loss of soil strength can result in ground settlement, lateral ground movement
and downdrag on piles.

An initial screening was conducted to assess whether the potential for liquefaction exists for
the site. The most susceptible soils to liquefaction are fills, alluvial and marine sands and
deltaic sands. In general, deposits meeting the following criteria and are not considered
susceptible to liquefaction:

e Soils with fines content (percent passing the No. 200 sieve) more than 35 percent;
e Soils classified as Marine and Lacustrine silt and clay;

e Soil deposit with SPT-Neo values greater than 22 bpf;

e Unsaturated soils above the watertable.

Based on the above initial screening criteria, the potential for liquefaction of the lacustrine
deposits can be dismissed, however the liquefaction potential of the loose, saturated alluvial
deposits at the site cannot be dismissed. Therefore, a more thorough liquefaction evaluation
was conducted using the Simplified Procedure originally developed by Seed and Idriss
(1983) and detailed in FHWA Geotechnical Engineering Circular (GEC) No. 3. '?

2 FHWA GEC No. 3, “Design Guidance: Geotechnical Earthquake Engineering for Highways” (1997)

18



Eddy Flats Bridge
Fryeburg, Maine
WIN 17912.00

This evaluation generally included the following steps:

1.

Determination of the Site Class and design response spectra.

2. Based on the design response spectra, the Seismic Zone is 2.

3.

Using the earthquake deaggregation data from the USGS Unified Hazard Tool a
design earthquake magnitude of 6 was determined for a seismic event having a 7%
exceedance in 75 years.

The liquefaction susceptibility of the granular soils at the site was assessed by
comparing the uniform cyclic stress ratio (CSR) imposed by the design earthquake to
the cyclic resistance ratio (CRR) of each soil sample location. In the instances where
the CSR exceeds the CRR, the factor of safety (FS) against liquefaction is less than
1.0.

The results of the simplified liquefaction evaluation are summarized below:

In-situ alluvial soils present beneath the west approach embankment and adjacent to
Abutment No. 1 were judged to be susceptible to liquefaction (FS<I) from Elev. 363
to the depth corresponding to Elev. 327. Alluvial soils present beneath the east
approach embankment and adjacent to Abutment No. 2 were judged to be susceptible
to liquefaction from Elev. 363 to a depth corresponding to Elev. 318.

The various depths below the ground surface where liquefaction is likely to occur in
the approach embankments is summarized in Table 12.

Specific details regarding the methodology and results of the liquefaction susceptibility
evaluation are provided in Appendix C — Calculations.

Location Elevation of Top of Elevation of Bottom of
Liquefied Zone Liquefied Zone
West Approach/
Abutment No. 1 Area Elev. 363 Elev. 327
East Approach/
Abutment No. 2 Area Elev. 363 Elev. 318

Table 12 - Depths below the Ground Surface Susceptible to Liquefaction

7.8.3 Global Stability with Seismic Loading

Global slope stability of the proposed east and west approach embankments was evaluated
for the seismic loading condition by incorporating a horizontal seismic coefficient, kn, equal
to one-half of the calculated acceleration coefficient of 0.25g, in accordance with AASHTO
11.6.5.2.2. The calculated factor of safety is approximately 1.0 for the critical slip surface
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within the sideslope of the east approach. At the west bridge approach, the calculated factor
of safety is approximately 0.9 for the critical slip surface, assuming 2H:1V sideslopes with 3
feet of plain riprap; this does not meet the minimum requirement of 1.0 per MaineDOT BDG
Section 5.9.4. Longitudinal global stability analyses were performed at Abutments No. 1 and
No. 2 for the seismic loading condition. The calculated factors of safety against rotational
failure at both abutments were approximately 1.8 with the inclusion of shear reinforcement in
the longitudinal direction due to the abutment piles, and are considered acceptable.

7.9 Construction Considerations

Incidental information provided by an abutting landowner during the 2018 subsurface
investigation indicates that the causeway that forms the west bridge approach was
constructed as a series of rock-filled timber cribs. Evidence of these reported crib structures
was encountered in the form of horizontally oriented timber encountered in borings BB-
FSRO-201 and BB-FSRO-202. In the west approach, cobbles and boulders are anticipated to
be present to depths of at least 15 feet and evidence of the timber cribbing was present as feet
as 23 feet. These materials will obstruct the installation of piles or sheeting piling for
temporary earth support. The contractor may consider using an H-pile probe to evaluate the
limits of the timber cribbing. It may be necessary to excavate the timber, cobbles and
boulders for staging, temporary earth support systems and new foundation construction.

Construction of the proposed foundations will require pile driving. The contractor should
assume that the existing abutments and timber piles, if not removed entirely, will obstruct
pile driving operations. Furthermore, cobbles and boulders were encountered in the fills
comprising the existing bridge approaches in borings BB-FSRO-101, BB-FSRO-101A, BB-
FSRO-101B and BB-FSRO-102. The contractor shall be responsible for excavating cobbles
and boulders, and those portions of existing structures, that conflict with piles by
conventional excavation methods, pre-augering, predrilling, spudding, use of rock chisels, or
down-hole hammers. The contractor should assume difficult pile driving even after the
removal of obstructions. Care should be taken to drive H-piles within allowable tolerances
without damaging the H-piles.

Two 10-foot sections of 4.5-inch diameter steel casing broke during geotechnical
investigation and were abandoned in boreholes for borings BB-FSRO-101 and BB-FSRO-
101A. The contractor should anticipate encountering these drill casings.

Excavations for the proposed abutments will expose soils that may become saturated and
water seepage may occur during construction. There may be localized sloughing and
instability in some excavations and cut slopes. The contractor should control groundwater,
surface water infiltration and soil erosion. Water should be controlled by pumping from
sumps.

8.0 CLOSURE

This report has been prepared for use by the MaineDOT Bridge Program for the specific
application of the proposed replacement of Eddy Flats Bridge in Fryeburg, Maine in
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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 explorations 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 a geotechnical engineer be provided the opportunity for a review of
the design and specifications in order that the earthwork and foundation recommendations
and construction considerations presented in this report are properly interpreted and
implemented in the design and specifications.
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Date:8/30/2018

Username: Laura.Krusinski

GEOTECH

Division:

. \OO\GEOTECH\MSTA\OO7 _ISP1.dgn

Filename: .

Weathered Bedrock,
if applicable

7
Top,
Kk

Approximate
of Bedroc

298+00

395

390

Exlsting Ground

sor 29900 oo

s820-00

Begin Project 1912.00
Mafch Project I7260.00

Limits of Work

E Brg.. Abut. No. / & Brg., Abut. No. 2
Sto. £299-085.00 Srg. 299-66.00

Proposed
Supersrructure

102

BB-FSRO-101B

End Project 79200
Mafeh Project [7260.00

Limits of Work

8|_
30100 53
395 ! by
i
390 =

HIGH POINT = STA. 300-59.69
ELEV. = 552.6/

385

LEGEND

BoE= Bottom of Exploration

Proposed Grode \

Pavement Thickness, if applicable

old pavement, (Fill).
370 =4 < 370
Brown, moist, dense, medium SAND, W< Brown, moist, loose to medium dense.,
some fine gravel, trace silt, cobbles medium SAND, little fine gravel, frace
365 and boulders, (Fill). fo little silt, occasional cobbles, (Fill). 365
360 Olive-brown, weft, very loose, Silty fine 360
SAND, trace fine gravel.
355 355
350 350
Brown to grey, wef, loose to medium Brown 7"0 grey. wet, very loose to loose,
345 dense, medium to fine SAND, frace .medium fo fine SAND, frace coarse 345
fine gravel, trace silt. -gravel, trace silt.
340 340
335 335
330 Grey, weft, loose, Silty fine SAND. 330
325 325
320 Grey, wet, very soft to medium stiff, 320
SILT, trace to some clay, trace fine
sand, trace organics.
315 315
3/0 Grey, wet, dense, fine Sandy coarse 310
GRAVEL, frace silf, cobble from &5.0
fo 65.5 feet bgs. : 4o 0 A
Grey, wet, very soft to very stiff, SILT,
500 . .frace to some fine sand, frace to /ittle 305
Grey, wet, dense, medium SAND, some . - clay.
300 7ine gravel, little silf, cobbles and boulders Lt 300
from 75.0 to 77.8 feet bgs.
295 Grey. wet, hard, fine Sandy SILT, frace "’ 295
fine gravel. trace clay.
290 290
285 Grey, wet, very dense, medium to fine 'Gﬂrehy, wet, medium dense, fine SAND, 285
SAND, trace to little fine gravel. trace - some silf, trace fine gravel.
fo little silt. [
280 280
275 “Grey, wel, har d, Silty CLAY, liffle coarse 075
. sand, trace fine gravel.
Grey. wet, hard, SILT, little fo some 1]
270 clay, trace to some fine sand, trace 270
fine gravel.
e[
265 . Grey, wet, soft, SILT, some clay, little 265
. fine sand.
260 7 260
255 255
BOE
250 250
29800 299:00 30000 30/~00
PROFILE Note: This generalized interpretive soil profile is intended to convey
. trends in subsurface conditions. The boundaries between strara
Horiz. 25 ] 25 50 . . .
are approximare and idealized, and have been developed by
No Refusal E;E;E interpretfations of widely spaced explorations and samples.
NR Vert. 10 0 10 20 Actual soil and bedrock transitions may vary and are probably

2

% rop. ROCk Quality Designation
S~ ~ of Bedrock Core Sample
B4

Refusal
R

Scale of Feet

Vertical scale has been reduced />times its original .

more erratic. For more specific infaormation refer to the exploration
/ogs.

BRIDGE PLANS

STATE OF MAINE
DEPARTMENT OF TRANSPORTATION
BR-1791(200)X
PIN
17912.00

BRIDGE NO. 2261

SIGNATURE
P.E. NUMBER

DATE
—DATE

BY
M. LACHANCH APR 2017

M. PARLIN

R. NAOUS

1

DESIGN2-DETAILED2| N.SHERWQOD| T.WHITE

DESIGN3-DETAILED3

PROJ. MANAGER
DESIGN-DETAILED
CHECKED-REVIEWED|
REVISIONS
REVISIONS 2
REVISIONS 4

FIELD CHANGES

EDDY FLATS BRIDGE
OXFORD COUNTY

SACO RIVER OVERFLOW

FRYEBURG
INTERPRETIVE SUBSURFACE PROFILE[zwos:

SHEET NUMBER

3
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Date:8/30/2018

Username: Laura.Krusinski

GEOTECH

Division:

. \MSTA\OOB_ISP2 11 RT.dgn

Filename: .

Weathered Bedrock,

if applicable )Xw
S=EWE

7

Approximate Top
of Bedrock

RQD=

BoE= Bottom of Exploration

385

380

375

370

365

360

355

350

345

340

335

330

325

320

315

310

305

300

295

290

285

280

2r5

270

265

260

255

29700

29700

Rock Quality Designation
of Bedrock Core Sample

296+00 299+00

Brown to tan, dry to weft, very loose fo dense,
fine to|coarse SAND, some fo little Gravel, little
to-trace-Silt-with-apparent-cobbles-and—boulders.
Wood from apparent cribbing was encountered
in BB-FSRO-20/ and BB-FSR0O-202,
(Fill/Timber Crib Fill). <

a tan oA M A
. Grey, wet, medium dense to very
dense, fine to coarse SAND, /ittle
2fo some Gravel, little Silf,
(Glacial-Tilh-

NR TR o B

298+00 299+-00
PROFILE - 1.0 feet Rt. of & Construction

Horiz. 25 0 25 50

Vert. 10 @] 10 20

Scale of Feet

Vertical scale has been reduced /stimes its original .

" Grey, we

300-00

s N
O A 385
xS ;%@

380
375
370
365
360
355
350
345
340
335
330

325

, medium stiff, Clayey SILT, 320
Sand, (Clayey Silt).

315

310

305
300
295
290
285
280
2r5
2ro
265
260
255

30000

Note: This generalized interpretive soil profile is infended to convey
trends in subsurface conditions. The boundaries between strata
are approximate and idealized, and have been developed by
interpretations of widely spaced explorations and samples.

Actual soil and bedrock fransitions may vary and are probably
more erratic. For more specific information refer to the exploration
logs.
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¢ LauraKrusins

Username

GEOTECH
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BRIDGE PLANS
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S i
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= |z|¥|2]2|5|8|5|81|°
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SACO RIVER OVERFLOW
OXFORD COUNTY
BORING LOGS

EDDY FLATS BRIDGE

FRYEBURG

Maine Department of Transportation |eroject: oy Flo1s arfage #2261 Boring No.: BB-FSRO-201 Maine Department of Transportation |eroject: Eady Flafs pridge 2261 Boring No. FSRD-202 Maine Department of Transportation |eroject: Eday Flats b idge 2261 Boring No. BB-FSRO-203 Maine Department of Transportation [eroject: eddy Fiots Br,m (Now 226 Boring No.: FSRO-1014A
oute 302 over Soco River aute 302 Over Saco River & 302 Dver Saco River oot Rauko 395 over Sach River
Sol 1/Rotk Exploration Log Soi1/Reck Exploration Loa o o
Lm:mvnn. Fryehurg. Moine Locahon Frysburg, Maine Loccmm Frysburav Moine Soi I/Rock Exploration Ly Location: Fryeburg. Mavne
US CUSTOMARY UNITS WIN: 017912.00 US CUSTOMARY UNITS w1 017912.00 US CUSTOMARY UNITS WIN: 017912.00 US CUSTOMARY UNITS WIN: 17912.00
Driller: New England Boring Contractors | Elevation (£t.)  377.8 Auger 10/0L 4.25" 00 Drillers New England Boring Contractors | Elevation (ff.) 378.0 Auger 10/00: 4.25" 00 orillers New England Boring Cantractors | Elevation (Ft.) 378.4 Auger 10/00: 4.25" 00 Driller: MajineD0T Elevation (ft.) 3774 Auger 1D/0D: 5-inch Solid Steam
Operators Nike Porter Datun: NAVD 88 Sampler: Solit Spoon Gperators Wike Porfer Datum: avo 58 Sampor Split Spoon Operator: Nike Porter Datum: NAVD 88 Sampler s Sp 11 Spoon Gperatars Giguera/tiles Datum: NAVD 68 Samers /A
Logaed By: B Cardal Rig Type: Truck Hammer Wt /Fallt__ 140/30 Logged By: 5. Cardal | Ria Typer Truck Wommer Vi-/Falls __ 140/30 Logaed By: 8. cordall Rig Type: Truek Hammer Wi /Fall: __ 140/30 Logged 81 Wiiaer Rig Typer e asC Hammer Wt /Falls WA
Date Start/Finishi 03-13-18 / 03-20-18 01 111ng Method: _Drive & Wash Cors Barrel t Date Start/Finish: 032018 / 03-21-18 Dri11ing Nethod:_Drive & Washe 55k Core Barrel - bate Start/Finish: 03-21-16 / 03-21-18 O i11ing Nethod: _Drive & Wash. 554 Core Barrel: = Date Stort/Finish: 3/28/115 13:00-14:30 01 11ing Nethod: _Cased Wash Bor ing Cora Barrel: WA
Boring Locat iont Sta. 297+66.1, 10.1 1 RT Cosing 10/00: 4" /3" Water Level*: 121" Boring Location: Sta. 298+430.2. 11.D f+ RT Casing 1D/00: a” Water Level¥: 12.5" Boring Lacation: Sta. 298+485.9. 12.1 £+ AT Casing 1D/0D: 4" Water Level¥: 7.8" Boring Location: Sta 299+25.7. 4.0 ft L. Cosing [D/0D: HW (4/4.5 inches) Water Level*: Not Observed
Hommer Efficiency Factor: 0.869 Homner Type:  automotic B Hydrauiic O Rope & Catheod O Hammer Efficiency Foctar fomer Typet _avtonotic B___wyorouic O___fope 4 Cornses O Harmer EFficiency Factor: D-869 Hamner Type:  auromatic B Hydrauiic O Rope & Catheos O Hommer £+ Fictency Foctars Autontic O___oraulic O__fope & Catheod 0
T e S0 = PRSI 1016 Yo DTt e ST e Ty = Farer T S S o1 Torinriionst o Remorea 1214 Ve Unararnad Srear Srangm \ast1 Ty < Faat Torvara Snear SraroT (o) Detini s o S, = PeouReralaaa T 1e14 Vars Urararaq Shelr Strangm (per) T, = Packar Tarvans Trear Sranm (i) D inirrans: = Feak/Rema 4 o1 Vare TnaTred Shear Stranath 5517 o T S ST
] 554 - Solid Sten duger Sy L Yre g e Srengn VE  vater Contant, parcent 0= 5011+ Soo0n somo s <o Srom e su( 1o = e it smor e 1ase) G = ator Genvent. neroont 07 511+ Spoen sami S5r ~ o115 Srem aer Sbi1apy = Lab Yane Unaraived Shear Stranath (0sf ) = vore conen. perant 0= 5517+ Spoan Sorpl e Unerained Shear Stranath ¢ anvent.
Unsuocessfat 5111 Spoon Sarole ATTemT N [ Ciouia Limit cesatul 111 Soocn Sarpls Atterot ov Sten Auger . Caroresaive Strenath (kaf ) G Lin Unsiscrastul 5911 spomn Sample Atterat " e < = Uhoant eive Stre Crats i st 1 sy st ot Slncantined tamrassive Strangtn (kef)
o Piastic Limt hin wal 1 Tube Sarple ¢ - ol 1 Varoorractes - tox et ST ot oL = Plost Thin Vol I Tube Sam1 Nunsorrcted - Rov Fiela SPT h-valu P Flos b= e - tottr o Fox Fistd SPT -val
LT p— - Fia el ual Collraren Voo < lasticity s M = Unmoscessful hin Hall Tube Sarple At o Vet of 1ol Hamar  bamer E4i1ctercy For e il coturotion olBe = Plor ity msee icceasul Thin ol Tube Sl et . Homer o EFfictency Folo = Ao Spasi 16 st ot ot e Vo Shetieyon cesiol iy el T serais aamt ane of 14010, amer Rig Speci11c smunt Col bration vaiea
Flas vans near Taas. | PP - Patker Panetrene o it iianey i 5120 Aroiysis N 1ETa vone e Tebrs |5 Pockar anar ratenGR/c  watant of ok o e st \euncorreciad torractas tor omr E14icia o - croin size maiys/s V' FreTd vare Shear Teats. P - Potket Penetroneienmi/c - veiont Nep = SPT W-uncorracted Carracted for wamr 6 G = croin 51z Anolysis Vi e Shom Toyt B < pother pmmwm ot o o G ectad for Homer EFficiancy
Lo near e o e € = consol e To A = Unsuccesful Fisig Yone Sheer_Test Attarpt _ WDIP = weight of O Par e = (hmr E4¢0iency raori/0%m-unoorrecrea < Contol igorion 1o 0 = insiccamatul Flala Vs stesr Test Attemt = aiont of Dus Persen Nap = (hmmer ¢ 016ncy Facror /605 mi-ino = Consor Taoricn Teat 4 - unsuccas ot Feeia Vone Sneor Test Attempt — verant of tne Crmas e eranes Fosresiotimtncorretisn & Comparidotion Teat
- Somple Information - Sample Infornation - Somole_Information - Sompe Information
< - z Laverarary 3 - 3 Laboratary < " B Laborarary T Laboratary
- £ £ g E Testing - £ H 2 Testing - < £ ¢ £ B Testing - £ 2 Testing
i s . B ° 8 5 5 vl Description and Remarks Resuits/ N : ¢ ] 8 . sotion ond Remort Resulfs/ il e : B ¢ ] 8 g +su0! Daserition ond Remor Resul t/ s . g . 7 3 c Rasuits/
£ ¢ g H ¢ E 4 5 Visual Description and Remark Wi i ¢ s e E 4 5 Visual Description and Remarks o g ¢ s 8 e F 4 s |z Visual Description ond Remarks v if ¢ 3 g ¢ £ 8 5 Visual Description and Remarks hrehie
S| & . 5 5 5 o |5 o | & 5 g 5 H i o | & ° 5 g 5 o |5 | ¢ gl o | & o t s 3 o |5
£ N 2 45578 g g8 £ & M g55:8 H 3 o £ & M s g55:2 g B £l s | S s g55:8 £ e |t o
5l e 3 By S2r%, 5 g | 85|38 10 Cross 2| 8 ¢ 58%% S a (rs upified Class| 5| B & B 58%% 5 s |95 |ag| 8 Upified Class| F H g 33:h H g |88 |as Upified Class|
3 i & b 2558 z F 1 38alut 3 8 & Dhnlh = E iy 2 3 2 at 25555 z F |8z |xt| s 2 3 S 32 255Ch I 2 8a|at
v - ~ASPHALT- T —ASPHALT— T —ASPHALT— T 5-inch-thi 3
|23 | %90 9-10-10-63 20 | 23 | squ [377.4 PEBERUTILTT e ___5u sta (517, o R P EXE 4-5-inch-Thick Toyer of pavement ]
2.20 Dark brown/fan. mediun densa, ¥ina fo carsa SAND: i P TR T et
Iirvie Grovel. aroce Siin. ary. 0= Brown/tan. dense. fine 1o coorse SAND. 1ittle Gravel. X rown/tan. dense, fine o coarse SAND  Grovel«
lirhie cre o | | 3% | wmmen | m | w Srom/ o, dense B So-ze | 3 | 48 o Ty,
Probable coﬁb\e/bou\dsr from 3.1-3.8 ft. —FILL- (SW) FILL- (sW)
Cobble from 4.8-5.3 f1.
s S0 = Dark brown/tan. very dense. fine fo coarse SAND. some 5 S0 8rowytan. Fine 10 coore SaMD. Iit11e Cravel. 5 S0 Brown. loose. fine to medium SAND. trace Silt. moist. s
0 23/18 M 10-10-36-100/5" a8 70 | a9z Gravel. trace Silt. moist. with a piece of asphalts 20 24712 3 5-2-3-4 5 7 20 20 24718 M 5 7 24 ~FILL- (D)
.92 .00 7.00
petroleun odor . 15 Iopse. Fins to coarss SAND. some
o ZFILL- 15 = Grovel, trace 51t mist. 1
Probable Cobb 1e/boulder from 6.9-T.6 1. -
120 Ponen 15 sepol e/l e fram 8,551 6. 18 Cobbles and Boulders from 7.2 to 10.1 feet bgs.
2 1
3 1
0 10.00 — Brown, loose, fine to medium SAND. Iittle Grovel, 10 10,00 = No recovery. 0 To00 = Brown, Ic0ses Fine to Medium SAND. ITttie S1it, wet. 10
n 2477 12, 0 s 7 20 little Silt. wet. 30 24/6 ‘é 00 10-3-9-51 18 25 30 2472 1& 00 3-2-2-2 4 ] 2 -FILL- (SP)
= ~FILL- (SP-SMI - -
I 183 13
12 100 15
3 53 23
54 21
15 J o Tonen T T rad o S e 1B 15 Probable boulder from 15.0-16.4 4. 15 S en e imeT T St e d 15.0 15
o | o | 50 N P Orange/brown: loase. fine fo medium SAND: froce Silts 0 | e | 500 P Y o e Dok oroun/grey. Ioose. Fine 1o meaiun SA>. some 3111 s
e - o - F .0
" STREAN ALLUVILM= (SP) 25 STREAM ALLUVIUM= (SM) [Bottom of Exploration ot 16.0 feet below ground sur face.
Broke Gasing. I8¢ 10 fest of i casing n Barendler
TN g 5 Gray, tine to cooree SAND. little Silt. wet. moved to BB-FSAO-1018
23 4D 24720 1a 00 10-25-14-45 39 56 191 [360-6 SW) 36
35 Ric 5
ar Afap a3
2 20,00 = Orange/brown, medium dense, fine to medium SAND. trace 20 00~ 20 T . . Fine 1o medium SAND. 111118 ST14. wets 20
| 2 | 200 8 | 2| 2 Silte wet. 50| 2ans | 20000 4-18-41-50 59 | 85 | oPfn s |z | 25000 2234 5 7| 2 -STREAM ALLUVIUM- (S)
- —~STREAM ALLUVIUM- (SP) - -
3 wole 3
1 ar
51 55
61 58
2 25.00 = Tan/arey, laose, fine fo coorse SAND. little Silts wets 2 2500 = Brown/oranges 100ses fine o medium SAND. 111T1e STIT, 2 25.00 = Fine to medium SAND. ITttie Siit. wet. Hemarks:
6 | 242 200 3232 5 7| a2 with ogonic oa g0 | 2an8 | 2007 12-4-4 3 E) ot e | 2an3 | 0 5 9 TRt AoV S
SSTREAN ALLUVIUM- (5P STREAM ALLVILN- (5P -bgs = belaw existing graund surfoce (roadvoy)
B
0 o 1.4
- [Battom of Exploration ot 27.0 feet below ground surfoce. [Bottom of Exnloration ot 27.0 feet below graund surface.
Wo refusal- Wo retusal
. Stratification |ines represent opproximate boundor ies between sof | typesi transitions my be grodual. Page 1 of 1
“ * Narer level reaaings have boen Made at 1 and UnGer CondIFicns S1afed.  GraundveEr fIuBHutiens moy GGG QUe o Genditions omer
» R o ) looser fine 10 meAiUM SAND: froce Si1te 30 3 thun thoss orssent a the +ine mosurenants vers mads. Bor ing No.: BB-FSRO-101A
0 24/8 Eé 00 2-3-2-4 5 7 42 wet.
- -STREAM ALLLVIUM- (SP)
Ed
57
0
3
s Top 27 brey. fine san Siit vet 35 35
- 42,6 0p 25 Grey. Fins to soarse some ve
o | 207 | 500 s 7| so TR Tiavay masee
57,00 Bottom 157% Gray. madium sTiFf. Clayey SILT+ 17t11a
+ine San
s STREAN ALLUVIUM- Maine Department of Tramsportation |erojeet: oy rlats ridge (o, 22811 Boring No. BB-FSRO-101
rries Route 302 aver Saco River
0 1/Rock Exploration Log
57 Sofl/Rock Explorat Locatian: Frycouror Hoine
-8 B e LI S CUSTOMARY UNITS WIN: 17912.00
68
Vo nepoT Elevation (11 3173 Auger_10/00+ 5-inch Solid stem
7
Giouere/Giles Datum NAVD B8 Sorplort Standard Spli1 Spoon
L w000 = Recovery conslated of graval stuck In +ip of spoan. “ 40 <
o | 242 | 5% 5 | 22 | s Probable cobble from 43.9-44.4 Wiioer Ri0 Typer CUE 458 Hommer Wi/Falls 140 1bs/30 inches,
-~ 3/20/115 10:30-12:00 Dri117ng Wethod: _Cosed Wash Boring Core Barre /R
Horing Locafion: _ Sto 299217+ 4.0 feet L1, Casing 10/0D: AW (4/4.5 incn) Water Love ™ 12.5 feot bos
8 Hammer Efficiency Factor: 0.84 Hommer Type:  putomotic B hydraulic o Rope & Cathead O
are tnar e Snaar Strangtn (et Ty = Paaker Tarvaa Sraar Sranaih 17
53 Vi Unarainea Sher S1anath (541> < v ~ percent
lncont ined Cororsseiva Stranath kef) i
o0 571 M-va "
st - Rig Spacific Annual Calibrarion vaiBe = Flosticiry Index
5 25.00 — Grey. medium dense. fine +o coarse SAND. |ittle Gravel.| a5 a5 e carrected for Hamer EFficiency © = Grain Size Analysis
100 2475 ‘; 00 1% 23 16 little Silt. wet. nsuccessful Fleld Vane Shear Test &1tempt MO1P_= Weight of One Person memn:r Efficiency Foctor/60% #-uncorrected € _= Consol idation Test
: “LaCIAL TIL™ (5w - Samole_Information
e A ] Laboratory
- £ £ 2 Testing
s X 3 ° s 8 < s ot Rosulfs/
28 i) ¢ § 8 g ¢ B H 5 Visual Deseription and Remarks Rosulte
=] e € ° P 8 ge[% and
22 3 g H g 582%™ H o | =8 |ss Upified Class|
34 T 4.5-inch-thick loyer of pavement.
o N o sy [376-0 4
50,00 = srey. mstum dense. fine 1o coorse SAD. 1111l Grovel AT e
1o | 24010 5 | 12| 14 Vetie STt .50 -
52.00 0 4186 3/22/16/18 38 53 Dark brown-black., maist. very dense. fine Gravelly 245142
—CLACIAL TlLLf (SM) 1. 5and in wash fro F1 4" casing o 25.0 ft. 3:50 medium SAND. trace silt. old pavement. (Fi Aci-a. SW
1 2. Broke through hmh;r cmbbmg with roller bit at 22.5 +. N " P " wcq'wt
3. 4" casing to 17.4 f+. then open hole o 25.0 ft. N
. 3738 o 3.5
. STarTTIGETIon |11e8 FepreRant GhoroxiraTe BANGHr 96 baTwedn SaT| Tyoaes TranaTTiens my be oaual- Page 1 of 1 ST TIo0TIan |Thas Farssint Qobrox| Mare DALNGT 48 beTvesn Sl | T35 QNG T1ons ey Be Graaal - Paoe 1 of 1
* Nater Ieve! reodings have ben mate ot tines and under conditans stated. Groundvater lustuatfons may oesur dus o sondi ions ot * Nater level readings have bren made ot tings and under candiisns stated roundvoter 1ustuotions may oceur dus o sonditions other .
5o inan tnosa present ot tne +ume mecsurerents vers mads. i .3 BB-FSRO-: ian tnosa presen ot ine +ime measurenents vers nade. Boring No.: BB-FSRO-203 B Brown. moist. dense. medium SAND. same fine grovel: Gro45143
- Boring No. 88-FSRD-202 " 9 20 24718 S;DSD 9171713 34 48 trace silte (F1110 ~1-bs SW-SM|
55 5.0 = Grey. dense. fine to coarse SAND. Iittle Grovel. - Wot-0%
120 | 2u012 | %590 2ro2as |26 | o | a7 Vittie STit
= ~GLACIAL TILL= ¢SM)
23
Cobbles and Boulders from 7.5 +o 10 fest bos.
%
213
301 0 1000 = Similar to 20: except wet ond medium dense.
30 24/5 ‘é 5/5/6/7 n 15 m
&0 TR broy. vary cense: 11 10 corse SAND. som Grovel: -00
130 | 24710 | P00 7 | 77040852 | gro0 Vittie Silt 1o
- ~CLACIAL TlLLf En
8 o- a
[Bottom of Expioration at 62.0 fest below graund surface. 50 blows for 8.4 inches.
No Petsal” s
3636
[Borion of Explocation o 137 feot below ground sufiter
BOULDER OR EXTSTING FOOTING REFUSAL: broke cosing. 1aFt
10 feet of HW casing in borenole. mved fo BB-FSRO-
s 1014,
=
20
i
b2ad
Homork:
Ramra: ~bgs = below existing ground su-face (roadvoy)
1. From 5.0-25.0 1. waod fragments in wash.
2. 4" casing 1o 40.0 1. then 3° casing to 60 1.
Sirar Fiaation |ines represant copraximare boundar e barvem 3011 Iypesr Transiiians nay be grotual. Poge 1 of 1
i Ficatian |Tnas reprasent coprox mia banda e beween 11 Typesr rarsi ians may be grada- Poge 1 o 1
 Varar leva! roadings have been made af 4. and under cond: tiens statad.  Craundwater Iuctuat s noy cceur cie fa conditions athar
 atar leve! raadings have been mads at tires and unckr condiicns statad. roundvotar §lustuotians may cceur dus o canditions after Bor i : BB-FSRO-
. nen thoso oresant 0t ne +ine mecsurananrs wers nade. oring No.: BB-FSRO-101
han 1nosa present ot 1he +ime neasurenents vere mos Boring No.: BB-FSRO-201
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Maine Department of Tranmsportation [eroject: sy Flos oriage (vo, 220 Boring No. BB-FSRO-1018 Maine Department of Transportation [project: oy Flate aridon (o 2261) Bor ing No. BB-FSRO-1018 Maine Department of Transportation [eroject: tddy Fiots Bridge (No. 22611 Boring No. _BB-FSRD-102 Maine Department of Transportation |eroject: ey Fiats Bridge (No. 2261) Boring No.: BB-FSRO-102
o1 L/Ragk Exploretion L Ties Route 302 over £520 River ries Route 302 over Saco River ol 1 /Rock Exploretion L orr fes Route 302 over Saco River carties Route 302 over S0co River
o11/Rak Exploration Leg S0l 1/fiook Exploration Log oi1 Aok Exploration Lo Sol 1/Rock Exploration Log
Locations Frasvur, Nei Locattons Fryeoura, Woins Locatian: Fryeburg, Naine Location: Fryeburg. Maine
US CUSTOMARY UNITS WIN: 17912.00 US CUSTOMARY UNI(TS WIN: 17912.00 US CUSTOMARY UNITS WIN: 17912.00 US CUSTOMARY UNITS WIN: 17912.00
D ilers NaineoT Elovation (F1.) 3775 uger_10/0D: 5-inch 5ol 1d Stem o e NaineooT Elevation (7113175 uger 10/00% 5-ineh Salia sren O er: VaineD0T Elovation (1) 376.0 5-inch Sol 1d Stem D i lers NaineDoT Elevation (f1.)__378.0 huger_10/00+ 5-inch Sol i Stem
Operato Giguere/Giles Datu NAvDSS Samp Standard spl it Spoon Gperatart Giguere/oiles Datan NAvDEE Standord Sp1 1 Spoon Operators Giguere/siles Datum: NAVDSS Standard o1+ Spoan Gperatart Giguere/oilas Datum: NAvDEE Samp s Stondord Sl 1 Spoon
Logged 8yt Wiider Rig Typer OuE 45T Warmer Wr./Fal i 140 1bs//30 inches Logged By: Wiiaer Rig Typer e 450 140 1b8//30 irenes Loggad By: Witder Rig Typer CuE_ssC 130 1b5./30 incnes Logged B¢ Wiider Rig Typer NE a5t Hommer Wi /Fal 140 1bs./30 inches
Date Stort/Finisni 3/29.30/11-4/1.4:5.6/11 0r111ing Wethod: _Cased Wash Boring Core Barrel: N0z 12-incn-dianerar ) Date STort/FinIen: 3/29,30/11-4/1:4:5:6/11 Dri11ing Wetnod: _Cased Wasn Bor ing N0z c2-inen-arameter | Oare Start/Finisn: 4/7.8.11.12/11 0ri11ing Nethod: _Cased Wasn Baring Core Barrelt Vo2 (2-inch—aiameter | Date Stort/Finish: 4/78:11.12/11 Dr1111ng Nethod: _Cosed Wash Bor ing Core Barrel Vo2 (2~ Tneh-aiameter |
Bor ing Locat ion:__Sta 299+23.2. 3.4 feer Lt Casing 10/00: __ HW (47457 & W (3/3.571 Vater Leve *: 13 reet bus Bor ing Location: __Sta 299+23.2, 3.4 feet Lt. Casing 10/00: WV (4/4.5") & W (3/3.57) 13 foet bos Bor ing Location: _ Sto 298+62.5. 127 1 AT~ Casing 10/00: AN (4/457) & NN (3/3.5°) Water Leve *: 12 feet bus Boring Location: __Sta 299+62.5. 12.1 F RT. Casing (D/0D: W (4/4.5°) & NW (3/3.5") Vater Lovel™: 12 feet bas.
Wammer €¢f1ciency Factor: 0,84 Hommer Type:  auromtic @ Wydroulic O Rope & Catheod O Hommer ¢ ciency Factors 0.84 Homer Type:  automaric 8 Hyaraulic O Warmer €4ficiency Fastor: 0,84 o et avionetie @ __tyerauie O ope & Catheas O Wommer €+ficiency Foctar: 0.84 omer Type:_ mtomtic B __Wyarauiic O __fope & Cohens O
Derini 17 o T T e S o Domirions g RS 16 e TR e S (o) [y =Pt Tovos S S o) Oetini e TR P21 Vo T S S 50Ty =P T S S o Doy iies: Sowte SRR Tle Ve D e S o1 [y =Pt T S S o)
5 L5117 Spoon sorple S54 < Salid Stem duger Z darer Contant, s 0= Sl 1+ Sp00m o114 Stom ucer Sut1any = Lo Yane Uncraines Shea Sirena (5 o e o~ o Vo et aired Seor Srrang 1) Z vater contam parc 011+ Spoan serol Sol 14 Stem duror :M i = Ve i rmSiaran ost VE = e Contar
0 e 11 S sl v Wsa ~ Hallow Stem Augar iy necoasate) oo 1 Soen Sorie Afraret 110w Sram Auger s Cororesaive Stranath (kaf Uraa 10 = bnsuccasatul ;pm son sl st o ~incantined Comrasaive Sirangth kar) et o~ coacafor sl Socn St Atvamst ol 10w Srem Aumar cnfined Camrassive Stranath (et ] Uiaura i
U= min wor | Tove Soro o Neuncorrsctod = fov Fisld SPT Hovalu L < piastio Lintt Thin ol ot Sompls ler cone Neunccrrected = fav Field SPT Novalue PL = Plastic Linit ol T 7 = Rollar Cors W uncorrectad = Row F o1 SPT Nevolue Praatio Linr U T Wat Tuoe Some o ocrragten < row Floa T v L riosbic Lo
Unsuecessl Thin m s samie bt Vo0 Seignt of 10l onmer  hammer EFiTeteney Faste = Mg She 10 Aot ot o vt lasiery inex sl i ol T Sl 1ot aigns o 140 10, 7 Ertrcvancy Footar - Mg SpaEc Arnual Col brasicn VaiBs - piasticiiy Index w st i a1 1 T e st NG ol o amer mmmy Faers’ i S e cortrten vale =ity e W sl Thin e e St a1t aigne or 140 1. Narmr E151518n0y Forrer = A1 < dmunt cal shration valBe - Plosticity &
o1 Vans Shar Tox ekt P A i of e o Coins M= ST Vet e o b o Sizo tmalysts Frera vars Sear Test- et Pmmrmmwnk/c o of Rast o Cniv9 N = ST -arrered et foc o rtlcionsy G = Gran e dmatuta Vel Von St T @iont of Rovs or Corira  Ngq = SPT Nncor rocrad Carracten for Homer Effic o sizo ralzels V- Flala vane Shea Tos Testo P aTa1oRGY = Wran o ot o foe10 = 1 inrrores Coroutan ro votmer E1r 6
cntate ie1g vine Soa et atvammt st = sh.don o 1o e NS = e corietaney rovsesaotratmeaercres ¢ 2 conso emion Teat rsceanton £1015 von Shac Tosh ttaret ve.ant ot one o bstibiphotitbosne it sl icotion Tast W = Vnnucoanaul £lold Yore watont of Gno Pocsn Ko~ Cromer et aney et st t-mperromres ¢ 2 Comoriamrion Tiat M - insuncessrul £iaia vine Snecr Taat Atssmmt _9ne = vergmt ot e rerson Chomer E4¢1cteney o or 60t 1v-ungorree o
- Sompe_Information - Sompe_Information - - Somple_Informat ion
z T Lovoratory - B Laberatory = = Lavorarory T - = Labaratary
- £ _ £ e Testing - £ s 2 Testing - £ 2 Testing - £ £ 3 <ting
il e s 8 e . ® H s |8 Resul 1e/ il e s 3 PR 3 Resu11a/ s X 3 . s 3 < Resul ts/ i s R 3 PR} 3 < Results/
i ¢ $ H e F £ s |3 Visual Description ana Remarks preit £ ¢ 3 8 g = £ H Visual Deser iption and Remarks preshiey £ ¢ § & g E £ 3 Visual Descr iption and Remarks vty LR 3 g g ¢ £ 5 Visual Description ana Remarks et
2| € o v 2-8 I -z ond N 2 L 2-8 H 2y |35~ ond sl 2 € ° .28 H 2y [%- ond el € ° 2y 228 3 5~ and
5le| ¢ Br i 51 g ;| 8 vhified Class] £le| @ Bz i | o | a8|3z vhitiea ¢rass e | ¢ gr $995¢® 5| gls8|2; uhified Ciass e | 2 22 $5552 g o iz hi#10d Ciass
13| 8 3% sb58b I3 SELS S| 5| 8 s =5h8s L #8 |2F L 3% ahnéh P - gl 2| & 2% 558 I # o
T E— 4 5-inenThick loyer of paverent- Tobbles and Boulders from 75 1o 17.6 feet bgs. T T-inch-thick loyer of povement- i
sqa [ 150 sp [srre 5 162 i
b Fi1T s071s simior 1o BB-FSRO-101 o 15 feat bs. i
aSpun HW casing cnead 1o 20 feet bgs. 1
18 Copbl from 1.5 10 2.2 fest bas. 224 i
"
220 22 i
i
256 224 i
i
258 224 i
s 80 -5 S 67245154 s Brown, moist. mediun denser medium SAND. Iittle fine | G#24s160 a i
camb1es fram 5.5 1o 6.5 et bgs. o0 | 1o | 509 | sesoms | es | v | e brey. et hara. fine Saray I rrace fine gravel- | TG, S s N A TN ol ol 0 |20 | 5207 | o 2 | 1| e N ey vt very stist. sILT. titr1e cloy. craastse
WCR131% we=a 17, i I Aok CLNL
0 166 i ey
Cabbles from 7 to 8.5 fest bgs. i
132 167 i
B i
127 167 i
it
215 169 i
10 & P y dense. medium SAND. 1ittle Fine gravel.| Ge24siss 10 TENT Brown, moist. loose. medium SAND. Iittle fine aravel. | G#245161 o i
Boulder from 10.3 to 11.5 feet bgs. 130 |8.4/B.4 . 10/5012.4%) 178 \HHs erv (G\uc\n\ T A-1-bs SM 20 24710 5 2/2/3/6 s T ogp little silte (Fill). -1-b. SP-su| 170 i
85.70 12.00 A
We=12.8% WC=14.0% |€
186 167 i
i
a6 160 i
i
\ / 294 164 i
.0 — 0
297 16
15 . -5 01 245144 90 T - Grey, wet, very dense, fine SAND. |ittle fine gravel. G#245156 s . Similar to 20. %0 Grey. wet, medium dense, fine SAND. some silt. trace (7245169
| 2an3 | 13:09 a2nn 3 4 01 ivobrown: WaT. vary |30se: SiITy fine SAND. frace A4, S 1 | e | %000 50 213 trace silt. (Glacial Till) -1-b._sw-s| w o | 2en | 1500 5/5/1/8 12 | T 100 | 2414 | 7990 4/1/10/15 17| 24 | 166 fine oravel, (Clacial TilD. A-2-4, SM
11.00 Fine grovel. (Straom A1 lLvium. 90.50 17.00 92.00
we=31.9% we=is.2n e
& 9
% 105
\ / " 58,5 .5 B
.5 - --
93 nz
Gl o0 Brown. vet. loose. SAND. trace fine aravel. trace silt. 95 FARTR Similar 1a 140, » 000~ Brown. wet. loase. medium SAND. trace coarse aravel. | Ge2d51e2 95 R 40 100 Feet bas.
20 2414 22.00 2/2/3/4 5 7 2! (Stream Al luviuml. 150 9.6/9 95.80 14/5003.6") BT 30 24718 22.00 2/3/2/3 5 T 10 trace silt, (Stream Alluviuml. -1-b. 96
- - - WC=22.1%
2 o1 10 162
33 o 12 238
ol 0
3 313 2 386 i
i
3 =t 3 508 i
= e R S R D e mm— — H ey vt vy o, im0 s, 100 117 e | sz = o oo - oy or oo s s it o s e | o
wo | 2a0 | 2300 /6601 2 | ar | e 0.8/ | 190-00 . A3 $n orevels ioloeie TiI P 2z 1o [ e [ 198,007 21726019 s | 63| 20 | R panidty
2 i o=t
52 s (4 2 250 i
* i
3 242 s 9 732 i
.5 0 ﬁ
3 715 a 196 i
i
2 510 6 118 i
30 R Bron, ver, mgiun dense, mediun SAND. frocs fine Ge245147 105 o0 = Grey. wet. very hard. SILT. some clay. same fine sand. | Gr24s1s8 30 o0~ Groy, wet looso. Fine AL froce silt. (streon #245163 105 i
3| 2ae | 25000 2/3/5/5 8 nlos gravel. frace silt. (Stream Alluvium -1-5.Sw-suf 170 [1acanmz | RET | r0s60sa0i2.a7) 300 troce fine grovels (Glacial Tiiil. A4 oL o | 2a1e | 500 2/3/3/3 3 8| 6 al v 43, SP-sm 173 i
- We=32.4% ¥e=20.1% 2 1 ve-ze. i
15 167 1o 189 i
i
21 22 0 162 i
i
34 29 @ 218 i
i
e 102 6 216 i
3 Grey. vet. lose. fine SAND. trace siit. Gr2a5145 1o - Grey. wet, hards SILT, Iittie clays frace fine sand. | Ge24stsy 3 10 O =~ e T T ST T e 110:01 cazas1m
o |2 | RS 2ans R gt 10 [s.em6] 1900 | egsone o2 e B o | 2one | 158 | wenowae | 3 | 4 | e ] Grev: ver softs SILT. sors clays Tifte ine sona. | SNy
- we=23. 1% a|Te0757| 110580 | “rod’="gen 26.6 1097 weles.en 2 1 weses.
Tose Tep of Becroan ot Elev. 7665 ¢ !
3 bedrock ﬂascr!pﬂnn recorded. 18 187 1
sec 1
B 5) na 118 il
i (i) !
. N2S11E r (zias) - o f
13 6 (2:50)
01 98% Recovery YT ] b150 biovs for 0.4 st
b =8 1| 8060 | ia.an 0 - 857 oo |e Top of Bedrock of Elev. 263.6 T e
X It op of Bearock of Elev.
a0 1000 - Greys wets looses medium SAND. trace silt. fraas1de " 1590 = a0 w0.00 = rey, et very looser medium SWD: droce siit (Straon Ce4SIet 18 R3Beosks o bedrosk deacript fon recorded:
s | 2ar1s | 4999 137314 6 | 8| 19 Aib R | e0se0 | 11350 RoD = a5t s | 2u20 | 900 1nns 3| 4| v 5. o
- WC=21. é’/. - -6 Rzaq K: No bedrock o i "ded e - e 31
- ecrogi 1o pearck dsser prion racorae. = s i s
i)
81 0 e Dl 100% Recovery
0)
73 2 R
112.97120.8 1 (31251 100% Recovery
118:40 - - 258. ¢ [0 1a.a
%2 108 re 60760 124.40 Rob = 0% R2:Bedrock: No bedrock description recorded.
5 .5 PP -~ 45.0{ crasran 120 5 120 | :
45,00 - Grey, weT. looses Sva Fine SAND. RiCore Times (mi c)
@ | 2020 | *5;%9 1222 a | 8| ow . ad. s 12 113.4-120.4 1+ (4:001
¥e=33.9% - - 12008712104 F1 (31151
- Boron of Exploration of 120-9 feet balow arouts - R AR
. 12204712304 1+ (3:00)
1231412 4 1 (4:00) 100% Recovery
0 187
o 183
53 175 253.6 .4
o © [Bortom of Explaration af 124.4 feet belov oround sur ace
= s = Grey. wet. very loose. Silty fine SAND. G#2a5165
w | zaes | 5809 ansnse 2 3| 53 |aerof 5 cazasran 60 | 2418 | 90500 8/2/174 3 4 | 07 Y i Y ate sm
52.00 BIEH Grey. ver. sort. SILT. 117116 fine sand. trace cloys e = bel - o surtase (rooday) 52.00 fraiieel
. frace orgonics. (Claciolocustrine). 95 = below existing ground surface (rosdvoy " X 10w exTating ground surface (roadvay)
53 o
- StraTTHention s reocaent soorax e ST 123 between 511 Tyseat Trarai i o o ool Poge 2 of 2 . AT et o TToms e asant sooran e ST ez GaTvesn SeT1 TyseRs Trane 115 oy e oo Page 2 of 2
* Wator 1avel reuaings hove been st H1res . under condiHons stated.  Graundvatar Fluctuatfans ey SErr due 1o condH ens ot * Water 1eval recdings have basn s H1nss and undar condi ons sfated.  Graundwatar 1uctuations oy ooz dus 1o condiH1ons other
B han hose prasent ot the +ins mecauremsnta ver mate. Boring No.: BB-FSRO-1018 122 4ran tnase present ar e +ine masurenents vere mae. Boring No.: BB-FSRO-102
55 w00 Grey, wet. very soft, SILT, some clay, trace fine sand,| G#245150 55
a | 2424 | %200 | vorswor/won R 55 (61010 100ustT 1ne)- Aca. CLow 122
6 121
e 130
o 16
8 192
80 - Folled 55x110 mn vone ottempt. would ot p G#245151 50 . T 318.0 [y G#245166
woso | 2ze | SR wonazs | 4 | 6| om o e Togon Sr 45, STUT. sone oley. beave fine | e G o |z | G0 om0 | 1| 1 A crex. wet: vory sott, SILT. trace cloy, trace fine™ | ST
- sond. IClaciolocUstrine . 2 L VC=aT.6%
107 185 i
pr
e 135 i
i
120 s i
prd
136 |30 s 181 it
& S50 s Cabble From 65 to 5.5 feet bas. El i
w00 | 2402 | B0 /111819 2 | 3| e Grey. wet. dense. fine Sandy coarse GRAVEL. trace si1t.| Gr245152 1 it
(Glocial THID. -0, GV-CM e
108 Wesa. 1 196 Lo
st
it
152 186 i
el
121 178 fd
i
it
97 178 pi
1} i
o - -5 70,0 Ge2asiss 0 - W Grev. wer. very soft. SILT. some fine sand. trace cloy.| Gezasier
1o | 2anz | 4% 191011 29 | @ | s Crey. wet, dense: medium SAND: some fine gravel. Iittiel |-y "sy gy somv | zasza | 9500 WOR/NOR/ WOR/MOR 128 W Foileq 554110 mm vone otferot wauld mot push. A4y ML
12.00 silt. I6lacial Till) Weto.en 12:00 i we=43.37
RC from 71 to 110.3 fret bas. -en it -
250 130 i
i
200 163 Hi
i
i
158 185 i
i
it
162 178 i
i
1o existing ground surface Croaduay) elow existing grouna surface (roadway)
SAraTTTToation TTnes reasant oporax e Seundar Tes vatveen s271 TypeRt Transiioms ry e ool Poge 1 of 2 SFr e Froat o Tinen T epresart woroximate baundrTex batvesn w511 Typest IromtiTians oy be gratunT Page 1 of 2
% Water leval recdirgs have been e  H1ess d uder cond ens sfateds  Graundwatar 41uctuatfons ey Gocur dus 10 candH ons other * otar lovel raadings have besn mode t 1ines and undar condfHans sfatad.  Greundeatar luctuat sy Gcur e o condiHHans afhar
nan tnose bresent ar tne e meosuremnts vare pue. Boring No.: BB-FSRO-1018 nen those present ar o +ine necsurements were mae. Boring No.: BB-FSRO-102
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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




Maine Department of Transportation |project: Eddy FiasBridge #2261 Boring No.: BB-FSRO-201

SoillRock Exploration Log Locaﬁon:R%;;iggfg%Z Saco River Overflow
US CUSTOMARY UNITS WIN: 017912.00

Driller: New England Boring Contractors Elevation (ft.) 377.8 Auger ID/OD: 4.25" OD

Operator: Mike Porter Datum: NAVD 88 Sampler: Split Spoon

Logged By: B. Cardali Rig Type: Truck Hammer Wt./Fall: 140/30

Date Start/Finish: 03-19-18/ 03-20-18 Drilling Method: Drive & Wash Core Barrel: -

Boring Location: Sta. 297+66.1, 10.1 ft RT Casing ID/OD: 43" Water Level*: 12.7

Hammer Efficiency Factor: 0.869 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
Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

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

1. From 5.0-25.0 ft, wood fragments in wash.
2. 4" casing to 40.0 ft, then 3" casing to 60 ft.

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
> o Ro] .
. £ a = o] o Testing
—~ ] = @ = < Q °] ) - Results/
> z a > 0] 4
£ z g - © < E E > _5 o Visual Description and Remarks AASHTO
sl e | € 5 252_0 g el% | g and
| ® 3 3 82 o5k 3| 8| gs|loo| s Unified Class,
a] [%) o nE nmnn o P4 z Om |WE| O
0 - 2
1D | 24/13 | 0.40-2.40 9-10-10-63 20 | 29 | ssa | 3774 ASPHALT- 4l
Dark brown/tan, medium dense, fine to coarse SAND, little Gravel,
trace Silt, dry.
-FILL- (SW)
Probable cobble/boulder from 3.1-3.8 ft.
[ 5 . Dark brown/tan, very dense, fine to coarse SAND, some Gravel, trace
2D 23/16 | 5.00-6.92 10-10-38-100/5 48 70 492 Silt, moist, with a piece of asphalt, petroleum odor.
-FILL- (SW)
66 Probable cobble/boul der from 6.9-7.6 ft.
120
72
34
[ 10 Brown, loose, fine to medium SAND, little Gravel, little Silt, wet.
3D 24/7 (10.00 - 12.00 13-3-2-2 5 7 20 -FILL- (SP-SM)
19
12
34
54
F 15 8 ———m——(—(—( — ( — — — — — — — — — — — — 15.04
4D 24/7 [15.00 - 17.00 3-4-3-3 7 10 17 Orange/brown, loose, fine to medium SAND, trace Silt, wet.
-STREAM ALLUVIUM- (SP)
17
23
35
41
[ 20 Orange/brown, medium dense, fine to medium SAND, trace Silt, wet.
33
44
51
61
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 3

Boring No.: BB-FSRO-201




Maine Department of Transportation |project: Eddy FlasBridge #2261 Boring No.: BB-FSRO-201

SoillRock Exploration Log Locaﬁon:R‘;‘;;‘{chrzg%ea’i Saco River Overflow
US CUSTOMARY UNITS WIN: 017912.00

Driller: New England Boring Contractors Elevation (ft.) 377.8 Auger ID/OD: 4.25" OD

Operator: Mike Porter Datum: NAVD 88 Sampler: Split Spoon

Logged By: B. Cardali Rig Type: Truck Hammer Wt./Fall: 140/30

Date Start/Finish: 03-19-18/03-20-18 Drilling Method: Drive & Wash Core Barrel: -

Boring Location: Sta. 297+66.1, 10.1 ft RT Casing ID/OD: 4"/ 3" Water Level*: 12.7

Hammer Efficiency Factor: 0.869 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 140 Ib. Hammer
WOR/C = Weight of Rods or Casing

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

ap = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw Field SPT N-value

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

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

1. From 5.0-25.0 ft, wood fragments in wash.
2. 4" casing to 40.0 ft, then 3" casing to 60 ft.

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
> < o .
. £ ° = 8 o Testing
— S = @ = 9 Q o ) - Results/
> z a > o 4
£ z g p e < E E o _5 S Visual Description and Remarks AASHTO
sl e | € 5 252_0 g fel|% | g and
el s 3 3 8205k 3| 8| 8o|ez| g Unified Class,
o] [%) o nE mnnao z z Om |WE| O
= - - - - -
6D 242 125.00-27.00 3232 5 7 0 'Io'g(r)]:grey, loose, fine to coarse SAND, little Silt, wet, with organic
37 -STREAM ALLUVIUM- (SP)
47
41
44
[ 30 Orange/brown, loose, fine to medium SAND, trace Silt, wet.
7D 24/6  [30.00 - 32.00 2-3-2-4 5 7 42 -STREAM ALLUVIUM- (SP)
37
57
60
63
[ 35 Top 2": Grey, fine to coarse SAND, some Silt, wet.
8D 24/17 [35.00 - 37.00 2-2-3-2 5 7 50 - - _ _ 352
Bottom 15": Grey, medium stiff, Clayey SILT, little fine Sand, wet.
55 -STREAM ALLUVIUM-
57
8jrgp gy — — — — — — — — — 38.01
68
79
- 40 Recovery consisted of gravel stuck in tip of spoon.
oD 24/2140.00 - 42.00 16-8-7-14 15 22 45 Probable cobble from 43.9-44.4 ft.
54
56
53
57
[ 45 Grey, medium dense, fine to coarse SAND, little Gravel, little Silt,
10D | 24/5 [45.00 - 47.00 7-9-7-3 16 23 | 16 wet,
-GLACIAL TILL- (SM)
37
28
22
34
50
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 2 of 3

Boring No.: BB-FSRO-201




Maine Department of Transportation |project: Eddy FlasBridge #2261 Boring No.: BB-FSRO-201

SoillRock Exploration Log Locaﬁon:R‘;‘;;‘{chrzg%ea’i Saco River Overflow
US CUSTOMARY UNITS WIN: 017912.00

Driller: New England Boring Contractors Elevation (ft.) 377.8 Auger ID/OD: 4.25" OD

Operator: Mike Porter Datum: NAVD 88 Sampler: Split Spoon

Logged By: B. Cardali Rig Type: Truck Hammer Wt./Fall: 140/30

Date Start/Finish: 03-19-18/03-20-18 Drilling Method: Drive & Wash Core Barrel: -

Boring Location: Sta. 297+66.1, 10.1 ft RT Casing ID/OD: 4"/ 3" Water Level*: 12.7

Hammer Efficiency Factor: 0.869 Hammer Type:  AutomaticX HydraulicOJ Rope & Cathead

Definitions:

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

R = Rock Core Sample
SSA = Solid Stem Auger

HSA = Hollow Stem Auger

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

ap = Unconfined Compressive Strength (ksf)

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

U = Thin Wall Tube Sample
MU = Unsuccessful Thin Wall Tube Sample Attempt
V = Field Vane Shear Test, PP = Pocket Penetrometer

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

N-uncorrected = Raw Field SPT N-value

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

PL = Plastic Limit
Pl = Plasticity Index
G = Grain Size Analysis

1. From 5.0-25.0 ft, wood fragments in wash.
2. 4" casing to 40.0 ft, then 3" casing to 60 ft.

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
> < o .
. £ ° = 8 o Testing
— S = ] = 9 Q o ) . Results/
> z [a] > o 4
£ z g p e < E E o _5 S Visual Description and Remarks AASHTO
sl e | € 5 252_0 g fel|% | g and
el s 3 0 528%¢k 3| 8| 8o|ez| g Unified Class,
o] [%) o nE mnnao z z Om |WE| O
50 AEE n N - . "
11D 24110 [50.00 - 52.00 10-3-5-5 8 12 14 v(:;nr:y medium dense, fine to coarse SAND, little Gravel, little Silt,
-GLACIAL TILL- (SM)
14
26
63
58
[ 55 Grey, dense, fine to coarse SAND, little Gravel, little Silt, wet.
12D 24/12 |55.00 - 57.00 27-12-14-14 26 38 47 -GLACIAL TILL- (SM)
29
96
213
301
- 60 Grey, very dense, fine to coarse SAND, some Gravel, little Silt, wet.
13D 24/10 |60.00 - 62.00 77-104-98-92 >100 -GLACIAL TILL- (SM)
315.8 62.01
Bottom of Exploration at 62.0 feet below ground surface.
No refusal.
[ 65
F 70
75
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 30f 3

Boring No.: BB-FSRO-201




Maine Department of Transportation |project: Eddy FiasBridge #2261 Boring No.: BB-FSRO-202

SoillRock Exploration Log Locaﬁon:Rc;‘:;‘zggfg%Z Saco River Overflow
US CUSTOMARY UNITS WIN: 017912.00

Driller: New England Boring Contractors Elevation (ft.) 378.0 Auger ID/OD: 4.25" OD

Operator: Mike Porter Datum: NAVD 88 Sampler: Split Spoon

Logged By: B. Cardali Rig Type: Truck Hammer Wt./Fall: 140/30

Date Start/Finish: 03-20-18/03-21-18 Drilling Method: Drive & Wash, SSA Core Barrel: -

Boring Location: Sta. 298+30.2, 11.0 ft RT Casing ID/OD: 4" Water Level*: 12.5'

Hammer Efficiency Factor: 0.869 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
MV = Unsuccessful Field Vane Shear Test Attempt

RC = Roller Cone

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

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

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
Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

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

Sample Information

Sample Depth

(ft.)
N-uncorrected

Blows (/6 in.)

Pen./Rec. (in.)
Shear

Sample No.
Strength
(psf)

or RQD (%)

Ngo

Elevation

(ft.)

Casing

Graphic Log

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis
C = Consolidation Test

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

Visual Description and Remarks

Laboratory
Testing
Results/

AASHTO

and
Unified Class,|

o[ Depth (ft.)

> |Blows

I

3774

24/11 | 1.00-3.00 20-17-12-14

42

F 5

2D 24/12 | 5.00-7.00 5-2-3-4 5

F 10

3D 24/6 [10.00 - 12.00 10-9-9-51 18

26

F 15

4D 24/20 |17.00-19.00 10-25-14-45 39

56

358.3

F 20

5D 24/18 |20.00 - 22.00 4-18-41-50 59

85

358.0

25

355.5[*

-ASPHALT-

[3XX
[30K]

XX

..'
Q%
.

.Q.'.Q‘Q
0. 0.0,
SRS
0?0?0?0’0?0? Ve

X

R OO AR AR AR R AN NN PP
0000000000202 %0 %% %6 % %6 % %6 %0 %% 5% te e ete!
oo Lo t0%0 20202020020 % %t tete Lo tete %t teetedes
Pedototelotototetototetotetetetototetotototetotoetototetetotode
o0t e e %0%0 %0t 20 te e %ottt de te e te % %!

R
XX

et
X

&
..
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Dogasedese
dodededes

R
3
%
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X
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CFILL- (W)

-SAND-
J

0.6}
-FILL-

Brown/tan, dense, fine to coarse SAND, little Gravel, trace Silt, dry.
-FILL- (SW)

Cobble from 4.8-5.3 ft.

Top 3": Brown/tan, fine to coarse SAND, little Gravel, trace Silt, dry.
Bottom 9": Tan, loosg, fine to coarse SAND, some Gravel, trace Silt,
moist.

-FILL- (SW)

Probable cobble/boul der from 8.5-9.1 ft.

No recovery.

Probable boulder from 15.0-16.4 ft.

Top 5": Grey, fineto coarse SAND, little Silt, wet.

——————————————— —17.4
Bottom 15": Wood with horizontal grain. Probable timber cribbing.

——————————————— ——20.0
Wood with horizontal grain. Probable timber cribbing.

Remarks:

1. Sand in wash from 19.7-20.0 ft.
2. Broke through timber cribbing with roller bit at 22.5 ft.
3. 4" casing to 17.4 ft, then open hole to 25.0 ft.

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 2

Boring No.: BB-FSRO-202




Maine Department of Transportation |project: Eddy Flats Bridge #2261 Boring No.: BB-FSRO-202
Soil/Rock Exploration Log . Route 302 Over Saco River Overflow
Location: Fryeburg, Maine
US CUSTOMARY UNITS WIN: 017912.00
Driller: New England Boring Contractors Elevation (ft.) 378.0 Auger ID/OD: 4.25" OD
Operator: Mike Porter Datum: NAVD 88 Sampler: Split Spoon
Logged By: B. Cardali Rig Type: Truck Hammer Wt./Fall: 140/30
Date Start/Finish: 03-20-18/03-21-18 Drilling Method: Drive & Wash, SSA Core Barrel: -
Boring Location: Sta. 298+30.2, 11.0 ft RT Casing ID/OD: 4" Water Level*: 125
Hammer Efficiency Factor: 0.869 Hammer Type:  AutomaticX HydraulicOJ Rope & Cathead
Definitions: R = Rock Core Sample Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) Ty = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger ap = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 Ib. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value Pl = Plasticity Index
V = Field Vane Shear Test, PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngo = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
> < Eel N
. £ ° = 8 o Testing
- S = ] = e Q ] ' . Results/
> z [a] > 9] 4
£ z g p e < E E o _5 ° Visual Description and Remarks AASHTO
sl e | € 5 252_0 g fel|% | g and
el s 3 3 528%% 3| 8| R8alez| g Unified Class,
o (%] o nE Dnnes z 4 Oom |WE| O
25 Brown/orange, loose, fine to medium SAND, little Silt, wet.
6D 24/18 [25.00 - 27.00 1-2-4-4 6 9 _STREAM ALLUVIUM- (SP)
3510 27,01
Bottom of Exploration at 27.0 feet below ground surface.
No refusal.
[ 30
[ 35
[ 40
| 45
0]
Remarks:
1. Sand in wash from 19.7-20.0 ft.
2. Broke through timber cribbing with roller bit at 22.5 ft.
3. 4" casing to 17.4 ft, then open hole to 25.0 ft.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 2 of 2
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than those present at the time measurements were made. B orin g NO . BB'FSRO'202




Maine Department of Transportation |project: Eddy FiasBridge #2261 Boring No.: BB-FSRO-203

SoillRock Exploration Log Locaﬁon:R%;;iggfg%Z Saco River Overflow
US CUSTOMARY UNITS WIN: 017912.00

Driller: New England Boring Contractors Elevation (ft.) 3784 Auger ID/OD: 4.25" OD

Operator: Mike Porter Datum: NAVD 88 Sampler: Split Spoon

Logged By: B. Cardali Rig Type: Truck Hammer Wt./Fall: 140/30

Date Start/Finish: 03-21-18/03-21-18 Drilling Method: Drive & Wash, SSA Core Barrel: -

Boring Location: Sta. 298+95.9, 12.1 ft RT Casing ID/OD: 4" Water Level*: 78

Hammer Efficiency Factor: 0.869 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
Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

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

1. 4" casing to 25.0 ft.

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
> o Ro] .
. £ a = o] o Testing
—~ ] = @ = < Q °] ) - Results/
> z a > 0] 4
£ z g - © < E E > _5 o Visual Description and Remarks AASHTO
sl e | € 5 252_0 g el% | g and
| ® 3 3 82 o5k 3| 8| 8o z| g Unified Class,
a] [%) o nE mnno z z Om |WE| O
0 - 2
SSA ASPHALT.
377.6 0.8{
Brown/tan, dense, fine to coarse SAND, little Gravel, trace Silt, dry.
1D 24/12 | 1.00-3.00 39-21-12-14 33 48 -FILL- (SW)
[ 5 Brown, loose, fine to medium SAND, trace Silt, moist.
2D 24/18 | 5.00-7.00 5-3-2-3 5 7 24 -FILL- (SD)
18
18
16
18
[ 10 Brown, loose, fine to medium SAND, little Silt, wet.
3D 24/2  (10.00 - 12.00 3-2-2-2 4 6 12 -FILL- (SP)
13
16
23
21
F 15 o4 — — — — — — — — — — — — — — — — — — 15.04
4D 24/18 |15.00 - 17.00 2.2.2-2 4 6 19 Dark brown/grey, loose, fine to medium SAND, some Silt, wet.
-STREAM ALLUVIUM- (SM)
25
36
43
43
[ 20 Brown, loose, fine to medium SAND, little Silt, wet.
5D 24/4  [20.00 - 22.00 2-2-3-4 5 7 26 -STREAM ALLUVIUM- (SM)
31
41
55
58
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 2

Boring No.: BB-FSRO-203




Maine Department of Transportation |project: Eddy Flats Bridge #2261 Boring No.: BB-FSRO-203
Soil/Rock Exploration Log . Route 302 Over Saco River Overflow
Location: Fryeburg, Maine
US CUSTOMARY UNITS WIN: 017912.00
Driller: New England Boring Contractors Elevation (ft.) 3784 Auger ID/OD: 4.25" OD
Operator: Mike Porter Datum: NAVD 88 Sampler: Split Spoon
Logged By: B. Cardali Rig Type: Truck Hammer Wt./Fall: 140/30
Date Start/Finish: 03-21-18/03-21-18 Drilling Method: Drive & Wash, SSA Core Barrel: -
Boring Location: Sta. 298+95.9, 12.1 ft RT Casing ID/OD: 4" Water Level*: 78
Hammer Efficiency Factor: 0.869 Hammer Type:  AutomaticX HydraulicOJ Rope & Cathead
Definitions: R = Rock Core Sample Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) Ty = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger ap = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 Ib. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value Pl = Plasticity Index
V = Field Vane Shear Test, PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngo = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
> < Eel N
. £ ° = 8 o Testing
- S = ] = e Q ] ' . Results/
> z [a] > 9] 4
£ z g p e < E E o _5 ° Visual Description and Remarks AASHTO
sl e | € 5 252_0 g fel|% | g and
el s 3 3 528%% 3| 8| R8alez| g Unified Class,
o (%] o nE Dnnes z 4 Oom |WE| O
25 Brown, loose, fine to medium SAND, little Silt, wet.
6D | 24/13 [25.00-27.00 2-3-35 6 9 “STREAM ALLUVIUM- (SM)
351.4F 27,01
Bottom of Exploration at 27.0 feet below ground surface.
No refusal.
[ 30
[ 35
[ 40
| 45
0]
Remarks:
1. 4" casing to 25.0 ft.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 2 of 2
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than those present at the time measurements were made. B orin g NO . BB'FSRO'203




-bgs = below existing ground surface (roadway)

Maine Department of Transportation |project: Eddy Flats Bridge (No. 2261) carries Routg BOTiNG NO.. BB-FSRO-101
Soil/Rock Exploration Log . 302 over Saco River Overflow
Location: Fryeburg, Maine
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 3773 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD 88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs/30 inches
Date Start/Finish: 3/28/11; 10:30-12:00 Drilling Method: Cased Wash Boring Core Barrel: N/A
Boring Location: Sta299+27.7, 4.0 feet Lt. Casing ID/OD: HW (4/4.5 inch) Water Level*: 12.5 feet bgs
Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX HydraulicOJ Rope & Cathead
Definitions: R = Rock Core Sample Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) Ty = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger ap = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value Pl = Plasticity Index
V = Field Vane Shear Test, PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngo = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
> o Ro] .
. £ a = o] o Testing
— S = @ = < Q ] ) - Results/
> z a S o 4
£ z g - © < E E > _5 o Visual Description and Remarks AASHTO
sl e | € 5 252_0 g el% | g and
el s 3 3 528%¢kx 3| 8| 8o z| g Unified Class,
a] [%) o nE mnno z z Om |WE| O
0 sea | 3769 4.5-inch-thick layer of pavement. 0l
1D 24/16 | 1.50-3.50 9/22/16/18 38 53 Dark brown-black, moist, very dense, fine Gravelly medium SAND, G#245142
trace silt, old pavement, (Fill). A-1-a, SW
WC=2.1%
[ 5 Brown, moist, dense, medium SAND, some fine gravel, trace silt, G#245143
2D 24/18 | 5.00-7.00 9/17/17/13 34 48 (Fill). A-1-b, SW-SM|
WC=4.0%
Cobbles and Boulders from 7.5 to 10 feet bgs.
[ 10 Similar to 2D; except wet and medium dense.
3D 24/5 (10.00 - 12.00 5/5/6/7 11 15 111
119
47
a50 blows for 8.4 inches.
%0 | 3636 13.7
Bottom of Exploration at 13.7 feet below ground surface.
BOULDER OR EXISTING FOOTING REFUSAL, broke casing, left
15 10 feet of HW casing in borehole, moved to BB-FSRO-101A.
F 20
25
Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1
* 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. B orin g NO . BB'FSRO' 101




Maine Department of Transportation |project: Eddy Flats Bridge (No. 2261) carries Routg BOTiNG NO.. BB-FSRO-101A
Soil/Rock Exploration Log . 302 over Saco River Overflow
Location: Fryeburg, Maine
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 3774 Auger ID/OD: 5-inch Solid Steam
Operator: Giguere/Giles Datum: NAVD 88 Sampler: N/A
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A
Date Start/Finish: 3/28/11; 13:00-14:30 Drilling Method: Cased Wash Boring Core Barrel: N/A
Boring Location: Sta299+25.7, 4.0 ft Lt. Casing ID/OD: HW (4/4.5 inches) Water Level*: Not Observed
Hammer Efficiency Factor: Hammer Type:  Automatic(J HydraulicOJ Rope & Cathead
Definitions: R = Rock Core Sample Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) Ty = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger ap = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value Pl = Plasticity Index
V = Field Vane Shear Test, PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngo = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
> c Lo} .
. £ a = o] o Testing
— S = @ = e o ] ) . Results/
> z [a] S o 4
£ z g - © < ED, E > _5 o Visual Description and Remarks AASHTO
sl e | € 5 252_0 g el% | g and
el s 3 S 528%% 3| 8| R8alez| & Unified Class,
o (%] o nE Dnnes z Z Oom |WE| O
0 st | 3770 4.5-inch-thick layer of pavement. 0l
F 5
Cobbles and Boulders from 7.2 to 10.1 feet bgs.
[ 10
F 15
125
361.4 16.01
Bottom of Exploration at 16.0 feet below ground surface.
Broke casing, left 10 feet of HW casing in borehole, moved to BB-
FSRO-101B.
F 20
25
Remarks:
-bgs = below existing ground surface (roadway)
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1

* 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. B or | n g NO . BB'FSRO' 101A




Maine Department of Transportation |project: Eddy Flats Bridge (No. 2261) carries Routd BOTiNg No.: BB-FSRO-101B

" . 302 over Saco River Overflow
Soil/Rock Exploration Log Location: Fryeburg, Maine

US CUSTOMARY UNITS WIN: 17912.00

Driller: MaineDOT Elevation (ft.) 3775 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs//30 inches
Date Start/Finish: 3/29,30/11-4/1,4,5,6/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+23.2, 3.4 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 13 feet bgs

Hammer Efficiency Factor: 0.84 Hammer Type:  Automatic X Hydraulic Rope & Cathead (]
Definitions: R = Rock Core Sample Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) Ty = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger ap = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value Pl = Plasticity Index
V = Field Vane Shear Test, PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngo = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Sample Information

Laboratory
Testing

) - Results/
Visual Description and Remarks AASHTO

and
Unified Class.

Sample Depth

(ft.)
N-uncorrected

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

or RQD (%)
Neo
Elevation
(ft.)

Graphic Log

o[ Depth (ft.)

4.5-inch-thick layer of pavement.

w
=3
|
[N
<3
<}

%
K2
R

by |Casing
0> |Blows

<3
K
X4

Fill soils similar to BB-FSRO-101 to 15 feet bgs.
aSpun HW casing ahead to 20 feet bgs.

KKK
2%

R

v
o
o
SKKK,

R NN
325858582
QKK
poetelele

.
X
3%
35
..'.

0a%%"

2%
35
bode
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-

.'.,.'.....
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L&,
%ol

52585

R
9,
K
XXX

.'.,.'.,.
S8
2255
390
2358

.
9,
K
20000

3K
25
38
o
...0

Cobbles from 5.5 to 6.5 feet bgs.

RO
3%
%S
S

.

,.,.'....
RS
5K
QXXX

R
%%
5

2
..

R0
3%
%S
o

XX

Cobbles from 7 to 8.5 feet bgs.

RN
R8s
Deesede
Dededede

RO
3%
1o

X
XX
200900
.0...

S
RS
30X
KRR
...0.0..

F 10

R

KK

Dol
25

Boulder from 10.3 to 11.5 feet bgs.

¥a%
100
o
9a%a!

V9.9
0%
Deosede

K

R
3%
35
&
..

K
QS
XK
9a%a%%

X

RN
RS
500K
QRXHHK

OO

SRR

KK

Deesee
K

O
R

]

B

F 15 362.5
1D 24/13 |15.00-17.00 4/2/1/1 3 4

1501 Guoas144
A-4, SM
WC=31.9%

Olive-brown, wet, very loose, Silty fine SAND, trace fine gravel,
(Stream Alluvium).

[ 20 Brown, wet, loose, SAND, trace fine gravel, trace silt, (Stream

Alluvium).

2D 24/14 |20.00 - 22.00 2121314 5 7 25

31

35

25

Remarks:

-bgs = below existing ground surface (roadway)

Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 5

* 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. B or | n g NO . BB'FSRO' 1018




Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-101B
Soil/lRock Exploration Log Locaﬁon:%gr;gbe; éacntn)alfrlw\f Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 3775 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs//30 inches
Date Start/Finish: 3/29,30/11-4/1,4,5,6/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+23.2, 3.4 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 13 feet bgs
Hammer Efficiency Factor: 0.84 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

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

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

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

ap = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw Field SPT N-value

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

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

-bgs = below existing ground surface (roadway)

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
5 < = - 2 Testing
— = ) £ 3 ° ) - Results/
> z [a] S 9]
£ z g p e < E E o _5 Visual Description and Remarks AASHTO
£ E « E 252 _0 Qe £2(7T and
) @ o i 8o 3 8| g5 |2 Unified Class.
o] [%) o n E nnno z z Om | W
5= — -
MD | 2400 [25.00-27.00 5/6/6/7 2| 17| Similar to 2D in wash water.
32
37
38
27 i
[ 30 E Brown, wet, medium dense, medium SAND, trace fine gravel, trace G#245147
3D 24/16 |30.00 - 32.00 2/3/5/5 8 11 8 ,:;, silt, (Stream Alluvium). A-1-b, SW-SM|
]E WC=32.4%
15 a
2z IE
34 5
46 G
[ 35 Grey, wet, loose, fine SAND, trace silt. G#245145
4D 24/14 [35.00 - 37.00 2/3/4/5 7 10 12 B A-3, SP-SM
& WC=23.1%
13 g
I
37 6l
47
49 i
- 40 ] Grey, wet, loose, medium SAND, trace silt. G#245146
5D 24/16 ]40.00 - 42.00 1/3/3/4 6 8 19 I A-1-b, SP
WC=21.6%
39
61
73
92
F 45 3325 ***** '* * *********** 4! 5& G#245148
6D 24/20 45.00 - 47.00 12/212 4 6 41 Grey, wet, loose, Silty fine SAND. A4, SM
WC=33.9%
35
41
47
53
50
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 2 of 5

Boring No.: BB-FSRO-101B




-bgs = below existing ground surface (roadway)

Maine Department of Transportation |project: Eddy Flats Bridge (No. 2261) carries Routg BOTiNg NO.. BB-FSRO-101B
Soil/Rock Exploration Log . 302 over Saco River Overflow
Location: Fryeburg, Maine
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 3775 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs//30 inches
Date Start/Finish: 3/29,30/11-4/1,4,5,6/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+23.2, 3.4 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 13 feet bgs
Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX HydraulicOJ Rope & Cathead
Definitions: R = Rock Core Sample Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) Ty = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger ap = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 Ib. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value Pl = Plasticity Index
V = Field Vane Shear Test, PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngo = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
> < o .
. £ ° = 8 o Testing
— S = ] = 9 Q o ) - Results/
> z a > o 4
£ z g p e < E E o _5 S Visual Description and Remarks AASHTO
sl e | € 5 252_0 g fel|% | g and
| s 3 3 528%¢x 3 8| 8ol g Unified Class,
o] [%) o nE mnnao z z Om | W [©)
50
7D 24/23 150.00 - 52.00 4/1/1/2 2 3 59 32 50.51 Guo45149
Grey, wet, soft, SILT, little fine sand, trace clay, trace organics, A-4 ML
57 (Gleciolacustring). WC=36.9%
53
53
57
- 55 .
WOR/WOR/WOR/ Grey, wet, very soft, SILT, some clay, trace fine sand, G#245150
8D 24/24155.00 - 57.00 WOR 55 (Glaciolacustrine). A-4,CL-ML
WC=43.1%
69
69
68
82
- 60 Failed 55x110 mm vane attempt, would not push. G#245151
MV/9D| 24/24 160.00 - 62.00 WOH/2/2/5 4 6 91 Grey, wet, medium stiff, SILT, some clay, trace fine sand, A-4,CL
(Glaciolacustrine). WC=35.7%
107
116
120
136 | 3130 64.5{
[ 65 Cobble from 65 to 65.5 feet bgs.
10D 24/12 165.50 - 67.50 5/7/18/19 2 35 118 Grey, wet, dense, fine Sandy coarse GRAVEL, trace silt, (Glacia G#245152
Till). A-1-a, GW-
108 GM
WC=9.1%
152
127
97
[ 70 Grey, wet, dense, medium SAND, some fine gravel, little silt, (Glacial | G#245153
11D 24/12 |70.00 - 72.00 7/19/10/11 29 41 119 Till) . A-1-b, SW-SM
RC from 71 to 110.9 feet bgs. WC=10.6%
250
200
158
162
5
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 30of 5

Boring No.: BB-FSRO-101B




Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-101B
Soil/lRock Exploration Log Locaﬁon:%gr;gg éach‘ﬂ’a'fh"ee’ Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 3775 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs//30 inches
Date Start/Finish: 3/29,30/11-4/1,4,5,6/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+23.2, 3.4 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 13 feet bgs
Hammer Efficiency Factor: 0.84 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,

R = Rock Core Sample
SSA = Solid Stem Auger

PP = Pocket Penetrometer

HSA = Hollow Stem Auger
RC = Roller Cone

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

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

ap = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw Field SPT N-value

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

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— — Laboratory
. = % = E > Testing
— = = e Q o ) . Results/
> z [a] > o 4
£ z g p e < E E o _5 ° Visual Description and Remarks AASHTO
sl e | € 5 252_0 g fel|% | g and
el s 3 0 528%¢k 3| 8| R8alez| g Unified Class,
o (%] o nE Dnnes z 4 Om |WE| O
75 150 FL:f] Cobblesand Boulders from 75 to 77.8 feet bgs.
185
220
266
258
[ 80 297.5 - - 80.01 G#245154
12D | 18/16 [80.00- 81.50 32/50/35 85 | 119 | 183 Grey, wet, hard, fine Sandy SILT, trace fine gravel, trace clay, A-4, SC-SM
(Glacid Till). WC=13.1%
170
132
294.5 83.01
127
275
[ 85 Grey, wet, very dense, medium SAND, little fine gravel, little silt, G#245155
13D 8.4/8.4 |85.00 - 85.70 10/50(2.4") - 178 (Glacial Till). A-1-b, SM
WC=12.8%
186
486
494
297
- 90 Grey, wet, very dense, fine SAND, little fine gravel, trace silt, (Glacial| G#245156
14D 6/6  |90.00 - 90.50 50 -— 213 Till). A-1-b, SW-SM
WC=13.2%
62
96
7
93
F 95 Similar to 14D.
15D 9.6/9 [95.00 - 95.80 14/50(3.6") 87
87
110
313
238
100
Remarks:
-bgs = below existing ground surface (roadway)
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 4 of 5
* 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. B orin g NO . BB'FSRO' 1018




Soil/Rock Exploration Log

Maine Department of Transportation

Project: Eddy Flats Bridge (No. 2261) carries Routg Bori ng No.:

302 over Saco River Overflow
Location: Fryeburg, Maine

BB-FSRO-101B

US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 3775 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs//30 inches
Date Start/Finish: 3/29,30/11-4/1,4,5,6/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+23.2, 3.4 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 13 feet bgs
Hammer Efficiency Factor: 0.84 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,

R = Rock Core Sample

SSA = Solid Stem Auger

PP = Pocket Penetrometer

HSA = Hollow Stem Auger
RC = Roller Cone

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

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

ap = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw Field SPT N-value

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

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

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
> < o .
. c s n 5] o Testing
— S = @ = 9 Q o ) - Results/
z a > o 4
£ z g p e < E E o _5 S Visual Description and Remarks AASHTO
sl e | € 5 252_0 g fel|% | g and
el s 3 3 8205k 3| 8| 8o|ez| g Unified Class,
o] [%) o nE mnnao z z Om |WE| O
100 100.00 - . A®s:] Grey, wet, very dense, fine SAND, little silt, trace fine gravel, (Glacial| G#245157
16D |10.8/108| " 100gn 50/50(4.8") 195 . g: Till). A2-4, SM
1 WC=12.9%
235 &
242 :
2745 B 103.01
275 Y
370 1t
I 105 TERE( . .
105.00 - B it Grey, wet, very hard, SILT, some clay, some fine sand, trace fine G#245158
17D | 14.4/12 106.20 10/60/40(2.4") - 300 1 gravel, (Glacial Till). A-4, CL
L WC=20.1%
167 i
222 ihedd
294 frigi
402 it
F 110 EEEL ; ;
R 11 Grey, wet, hard, SILT, little clay, trace fine sand. G#245159
18D | 9696 | 11000 29/50(3.6") NQ-2 it Y ¥ Ad CL-ML
R1 50/55 110.80 ROD = 889 266.6 110.9{ ‘\e=03 6%
11090 - F 254 [ Top of Bedrock at Elev. 266.6 ft. =e36%
11590 77| R1:Bedrock: No bedrock description recorded.
b4 /| R1:Core Times (min:sec)
4537 110.9-111.9 ft (2:55)
5—“;\‘ | 111.9-112.9ft (2:45)
b 2| 112.9-11391t (2:45)
e S 113.9-114.9 ft (2:50)
L ~; ;, 114.9-115.9 ft (3:00) 98% Recovery
[ 115 o
R2 60/60 11150950 RQD = 95% -Eé-:_—‘"
) X, 7] R2:Bedrock: No bedrock description recorded.
< on]] R2:Core Times (min:sec)
-sa€ 41 115.9-116.9 ft (2:38)
4<'vq 116.9-117.9ft (3:20)
7;_* « %] 117.9-118.9ft (4:20)
‘5. 7q 118.9-119.9ft(3;25)
‘2] 119.9-120.9 ft (3:25) 100% Recovery
Az
120 oL
256.6f~—** 120.94
Bottom of Exploration at 120.9 feet below ground surface.
125
Remarks:
-bgs = below existing ground surface (roadway)
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 50f 5
* 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. B orin g NO . BB'FSRO' 1018




-bgs = below existing ground surface (roadway)

Maine Department of Transportation |project: Eddy Flats Bridge (No. 2261) carries Routg BOTiNG NO.. BB-FSRO-102
Soil/Rock Exploration Log . 302 over Saco River Overflow
Location: Fryeburg, Maine
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+62.5, 12.7 ft Rt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.
Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX HydraulicOJ Rope & Cathead
Definitions: R = Rock Core Sample Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) Ty = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger ap = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value Pl = Plasticity Index
V = Field Vane Shear Test, PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngo = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
> o Ro] .
. £ a = o] o Testing
— S = @ = e o ] ) . Results/
> z a S o 4
£ z g - © < E E > _5 o Visual Description and Remarks AASHTO
sl e | € 5 252_0 g el% | g and
el s 3 S 528%¢kx 3| 8| R8alez| & Unified Class,
o (%] o nE mnno z z Om |WE| O
0 7-inch-thick layer of pavement.
S$A 377.4F ik P 0.6{
Cobble from 1.5 to 2.2 feet bgs.
[ 5 Brown, moist, medium dense, medium SAND, little fine gravel, trace | G#245160
1D | 24/12 | 5.00-7.00 2/3/5/3 8 1 ] silt, occasional cobbles, (Fill). A-1-b, SP-SM
] WC=4.1%
Xl
5
0!
)
]
)
)
0!
s
X
[ 10 ] Brown, moit, loose, medium SAND, little fine gravel, little silt, (Fill).| G#245161
2D 24/14 110.00 - 12.00 2/2/3/6 5 7 agp A-1-b, SP-SM
WC=14.0%
[ 15 Similar to 2D.
MD 24/1 (15.00- 17.00 5/5/7/8 12 17
359.5¢§ 18.5]
[ 20 Brown, wet, loose, medium SAND, trace coarse gravel, trace silt, G#245162
3D 24/18 |20.00 - 22.00 2/3/2/3 5 7 10 (Stream Alluvium). A-1-b, SP
WC=22.1%
10
12
12
13
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
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Boring No.: BB-FSRO-102




Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-102
Soil/lRock Exploration Log Locaﬁon:%gr;gg éach‘ﬂ’a'fh"ee’ Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+62.5, 12.7 ft Rt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.
Hammer Efficiency Factor: 0.84 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

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

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

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

ap = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw Field SPT N-value

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

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

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

C = Consolidation Test

Sample Depth
(ft.)
Blows (/6 in.)

Pen./Rec. (in.)
Shear

Sample No.

N-uncorrected

Strength
(psf)

or RQD (%)
Neo
Casing
Blows

Elevation
Graphic Log

Visual Description and Remarks

Laboratory
Testing
Results/

AASHTO

and
Unified Class,|

B Depth (ft.)

N

8

oy
SiSneroo

Xe)
Z
:

28

&

5

X
nlaeny
Lol

39

o

waz;
g
sram,

62

F 30

4D 24/14 {30.00 - 32.00

2/3/3/3 16

e
ST TOIas Yyt
s

5

19

.__,__,.
e Or
o

=2

2%
o

F 35

79

116

119

155

158

5D 24/20 140.00 - 42.00

11723 73

Grey, wet, very loose, medium SAND, trace silt, (Stream Alluvium).

73

76

v

108

[ 45

127

165

167

169

20

175

Grey, wet, loose, fine SAND, trace silt, (Stream Alluvium).

G#245163
A-3, SP-SM
WC=28.0%

G#245164
A-1-b, SP
WC=21.3%

Remarks:

-bgs = below existing ground surface (roadway)

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

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
than those present at the time measurements were made.
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Boring No.: BB-FSRO-102




Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-102
Soil/lRock Exploration Log Locaﬁon:%gr;gbe; éacntn)alfrlw\f Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+62.5, 12.7 ft Rt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.

Hammer Efficiency Factor: 0.84

Hammer Type:

Automatic X

HydraulicOJ

Rope & Cathead CJ

Definitions:

D = Split Spoon Sample

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

V = Field Vane Shear Test,

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

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

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

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

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

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

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

-bgs = below existing ground surface (roadway)

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
> < o .
. £ ° = 8 o Testing
— S = @ = 9 Q o ) - Results/
> z a S 9] c 4
£ P E ° e . % = £ o s ° Visual Description and Remarks AASHTO
= g— = g— 25c 0O e = s and
el s 3 3 8205k 3| 8| 8o|ez| g Unified Class,
o] [%) o nE mnnao z z Om |WE| O
50 ity fi
6D | 24118 |50.00-52.00 8/2/1/4 3 4 | 107 Grey, wet, very l0ose, Silty fine SAND. (334%35
WC=32.6%
82
81
113
122
[ 55
122
127
138
176
192
[ 60 318.0 - 60.01 Guo45166
7D | 24/24 |60.00-62.00 L/WOR/L/WOR 1 1 | 159 Grey, wet, very soft, SILT, trace clay, trace fine sand, A-4. ML
(Glaciolacustrine). WC:;W 6%
165
135
175
181
[ 65
181
186
186
178
178
- 70 .
WOR/WOR/WOR/ Grey, wet, very soft, SILT, some fine sand, trace clay. G#245167
8D/MV | 24/24 |70.00 - 72.00 WOR 129 Failed 55x110 mm vane attempt, would not push. A-4, ML
WC=43.3%
130
165
165
178
75
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
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Boring No.: BB-FSRO-102




Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-102
Soil/lRock Exploration Log Locaﬁon:%gr;gbe; éacntn)alfrlw\f Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+62.5, 12.7 ft Rt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.
Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX HydraulicOJ Rope & Cathead

Definitions:

D = Split Spoon Sample

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

V = Field Vane Shear Test,

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

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

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

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

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

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

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— — Laboratory
. = % = E > Testing
- = = e Q ] ' . Results/
> z [a] > 9] 4
£ z g p e < E E o _5 S Visual Description and Remarks AASHTO
sl e | € 5 252_0 g fel|% | g and
el s 3 3 528%% 3| 8| R8alez| g Unified Class,
o (%] o nE Dnnes z 4 Oom |WE| O
75
162
224
224
224
224
[ 80
9D 24/20 180.50- 82.50 10/5/7/8 12 17 176 Grey, wet, very dtiff, SILT, little clay, (Glaciolacustrine). G#245168
A-4, CL-ML
166 WC=34.1%
167
167
169
[ 85
170
167
164
164
89.04
164
- 90 Grey, wet, medium dense, fine SAND, some silt, trace fine gravel, G#245169
10D 24/14 190.00 - 92.00 4/7/10/15 17 24 166 (Glacial Till). A-2-4, M
WC=18.7%
98
105
97
112
F 95 RC to 100 feet bgs.
96
162
238
98.01
386
508
100
Remarks:
-bgs = below existing ground surface (roadway)
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 4 of 5
* 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. B orin g NO . BB'FSRO' 102




Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-102
Soil/lRock Exploration Log Locaﬁon:%gr;gbe; éacntn)alfrlw\f Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+62.5, 12.7 ft Rt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.

Hammer Efficiency Factor: 0.84

Hammer Type:

Automatic X

HydraulicOJ Rope & Cathead CJ

Definitions:

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

U = Thin Wall Tube Sample

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

PP = Pocket Penetrometer

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = Weight of 140 Ib. Hammer

WOR/C = Weight of Rods or Casing

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

ap = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw Field SPT N-value

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

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

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

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
. £ 5 = B Testing
] = ) S [ © g Results/
= z 1%} [s] © B o c - Visual Description and Remarks
= IO S 252 3 | 8 2|5 |2 Ao
=] : fr c ‘B Q
s| & 5 - 528G 5| 8|%3|3z| & Unified Class.
o] [%) o nE mnnao z z Om |WE| O
100 - i i i
11D 18/18 100.00 21/26/19 5 63 290 Grey, wet, hard, Silty CLAY, little coarse sand, trace fine gravel. G#245170
101.50 A-4,CL
204 WC=17.4%
232
186
178
- 105
173
189
162
216
216
- 110 80— — — — — — — — — — — — — — — — — — 110.01
110.00 - WA I G#245171
12D 24/18 112,00 WOH/WOH/3/10 3 4 150 //l/ Grey, wet, soft, SILT, some clay, little fine sand. A-4, CL-ML
Ll WC=25.4%
187 ,;:/:',
)
178 gl
PV
M
220 e
LV
_ MAA D150 blowsfor 0.4 ft.
RL | 6060 | A0 RQD = 85% byso | 2636700 114.4)
115 - NQ-2 > | Top of Bedrock at Elev. 263.6 ft.
L":__, -] R1:Bedrock: No bedrock description recorded.
= /| RL:Core Times (min:sec)
L4 114.4-115.4 1t (5:25)
K| 115.4-116.4 ft (3:40)
ke 5 116.4-117.4 1t (3:50)
P, Y 117.4-118.4ft (2:05)
ba 17| 118.4-119.4ft (3:00) 100% Recovery
PR
119.40 - B -
R2 60/60 124.40 RQD = 90% &4 R2:Bedrock: No bedrock description recorded.
[ 120 - Zond R2:Core Times (min:sec)
3¥ /1 119.4-120.41t (4:00)
$7d 120.4-121.4ft (3:15)
hFaw]| 1214-12241(3:10)
*s' oy 122.4-123.41t(3:00)
3| 123.4-124.4 ft (4:00) 100% Recovery
Y
P
253,65 124.41
125 Bottom of Exploration at 124.4 feet below ground surface.
Remarks:

-bgs = below existing ground surface (roadway)

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): Fryeburg Project Number: 17912.00
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 JAASHTO] Frost
BB-FSRO-101, 1D | 299+27.7 | 4.0 Lt. 1.5-3.5 245142 1 21 SW | A1-a]| 0
BB-FSRO-101, 2D | 299+27.7 | 4.0 Lt. 5.0-7.0 245143 1 4.0 SW-SM| A-1-b| O
BB-FSRO-101B, 1D | 299+23.2 | 3.4 Lt. [ 15.0-17.0 | 245144 2 31.9 SM A-4 Il
BB-FSRO-101B, 3D | 299+23.2 | 3.4 Lt. | 30.0-32.0 | 245147 2 32.4 SW-SM| A-1-b| O
BB-FSRO-101B, 4D | 299+23.2 | 3.4 Lt. [ 35.0-37.0 | 245145 2 23.1 SP-SM| A-3 0
BB-FSRO-101B, 5D | 299+23.2 | 3.4 Lt. | 40.0-42.0 | 245146 2 21.6 SP |A1-b| O
BB-FSRO-101B, 6D | 299+23.2 | 3.4 Lt. [ 45.0-47.0 | 245148 2 33.9 SM A-4 Il
BB-FSRO-101B, 7D | 299+23.2 | 3.4 Lt. | 50.5-52.0 | 245149 2 36.9 ML A-4 \Y
BB-FSRO-101B, 8D | 299+23.2 [ 3.4 Lt. [ 55.0-57.0 | 245150 3 43.1 CL-ML| A4 [\
BB-FSRO-101B, 9D | 299+23.2 | 3.4 Lt. | 60.0-62.0 | 245151 3 35.7 CL A-4 \Y
BB-FSRO-101B, 10D| 299+23.2 | 3.4 Lt. | 65.5-67.5 | 245152 3 9.1 GW-GM[ A-1-a| O
BB-FSRO-101B, 11D| 299+23.2 | 3.4 Lt. [ 70.0-72.0 | 245153 3 10.6 SW-SM| A-1-b| O
BB-FSRO-101B, 12D| 299+23.2 | 3.4 Lt. | 80.0-81.5 | 245154 3 13.1 SC-SM| A-4 Il
BB-FSRO-101B, 13D| 299+23.2 | 3.4 Lt. | 85.0-85.7 | 245155 4 12.8 SM [ A-1-b| I
BB-FSRO-101B, 14D| 299+23.2 | 3.4 Lt. | 90.0-90.5 | 245156 4 13.2 SW-SM| A-1-b| O
BB-FSRO-101B, 16D| 299+23.2 | 3.4 Lt. [100.0-100.9] 245157 4 12.9 SM | A-2-4| I
BB-FSRO-101B, 17D| 299+23.2 | 3.4 Lt. [105.0-106.2| 245158 4 20.1 CL A-4 [\
BB-FSRO-101B, 18D| 299+23.2 | 3.4 Lt. [110.0-110.8] 245159 4 23.6 CL-ML| A4 \Y
BB-FSRO-102, 1D | 299+61.2|12.7 Lt.| 5.0-7.0 245160 5 4.1 SP-SM| A-1-b| 0
BB-FSRO-102, 2D | 299+61.2|12.7 Lt.| 10.0-12.0 | 245161 5 14.0 SP-SM| A-1-b| O
BB-FSRO-102, 3D | 299+61.2 |12.7 Lt.| 20.0-22.0 | 245162 5 221 SP | A1-b| O
BB-FSRO-102,4D | 299+61.2|12.7 Lt.| 30.0-32.0 | 245163 5 28.0 SP-SM| A-3 0
BB-FSRO-102, 5D | 299+61.2 |12.7 Lt.| 40.0-42.0 | 245164 5 21.3 SP | A1-b| O
BB-FSRO-102, 6D | 299+61.2|12.7 Lt.| 50.0-52.0 | 245165 5 32.6 SM A-4 Il
BB-FSRO-102, 7D | 299+61.2 |12.7 Lt.| 60.0-62.0 | 245166 6 47.6 ML A-4 [\
BB-FSRO-102, 8D | 299+61.2|12.7 Lt.| 70.0-72.0 | 245167 6 43.3 ML A-4 \Y
BB-FSRO-102, 9D | 299+61.2 |12.7 Lt.| 80.5-82.5 | 245168 6 341 CL-ML | A-4 Y
BB-FSRO-102, 10D | 299+61.2 | 12.7 Lt.| 90.0-92.0 | 245169 6 18.7 SM | A-2-4| I
BB-FSRO-102, 11D | 299+61.2 | 12.7 Lt.|100.0-101.5[ 245170 6 17.4 CL A-4 [\
BB-FSRO-102, 12D | 299+61.2 | 12.7 Lt.|110.0-112.0] 245171 6 25.4 CL-ML| A4 \Y

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
100 3 2" 1-1/2" A1 3/4 1/2" 3/8" 1/4"  #4 #8 #10 #16 #20 #40 #60 #100 #200 0.05 0.03 0.010 0.005 0.001 0
| | | I | | | | | | | | | | | |
T 1 T * T T T T T T T T T T T T
‘ N\ | ‘
90 \ Tt Nﬁ: 1 I \ [ \ \ \ \ 10
| i — Q\“ | H— | - | | | |
ek 1 \ i \ \ \ \
80 N 20
| | | | | | || | | | | | | | |
T 1 T T T T T T T T T T T -
‘ — N ‘
£ 70 \ Tt 1 TN T I [ \ \ \ \ 30 5
20 | i — — | \*» - | | | | D
§ e e R PN ! ! ! ! =
60 Y \ 40 =
< | i - - Kk | N+ | | | | =
2 ‘ N 0 P AN N ‘ ‘ 5t
5 50 \ Tt 1 1 I \ N \ \ \ \ 50 &
= | [ 0 0 0 AN | | | | | xR
m T 1 T T T T T T T \ T \ T T T T B
= o T e i 0 ! ! ! ! 60 M
= N\ -
3 | i — — H— CPONC N | | | | =
5 \ — \ N 3
\ 1 - - 1| \ N N\ \ \ \
A 30 70 5
| i — — H— | | *\ | | | =
20 \ 1 - - 1 \ TN - \ \ 30
| | | | | | | | | | | | N N | |
T 1 T T T T T T T T T T T T
10 \ 1 - - 1 \ i TNk S \ 90
| | | | | | | | | | | | | | ™
T 1 T T T T T T T T T T T T L] Iy
0 ! T 1 0 11 \ 1 i i ! i 100
76.2 50.8 38.1 254  19.05 127 .53 635 475 2.36 2.00 1.18 0.85 0426 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 5|
’\ GRAVEL "\ SAND ,“ SILT "\ CLAY ,‘
UNIFIED CLASSIFICATION
Boring/Sample No. Station Offset, ft Depth, ft Description W,%| LL PL | PI PIN
+ BB-FSRO-101/1D 299+27.7 40LT 1.5-3.5 Gravelly SAND, trace silt. 21 017912.00
< BB-FSRO-101/2D 299+27.7 40LT 5.0-7.0 SAND, some gravel, trace silt. 4.0 Town
- Fryeburg
: Reported by/Date
x WHITE, TERRY A 5/24/2011

SHEET 1




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 N
’\ GRAVEL "\ SAND ,“ SILT "\ CLAY "
UNIFIED CLASSIFICATION
Boring/Sample No. Station Offset, ft Depth, ft Description W,%| LL PL | PI PIN
& BB-FSRO-101B/1D 299+23.2 34LT 15.0-17.0 | Silty SAND, trace gravel. 31.9 017912.00
¢ BB-FSRO-101B/3D 299+23.2 34LT 30.0-32.0 | SAND, trace gravel, trace silt. 324 T
[ BB-FSRO-101B/4D 299+23.2 34LT 35.0-37.0 | SAND, trace silt, trace gravel. 23.1
p Fryeburg
[ ) BB-FSRO-101B/5D 299+23.2 3.4LT 40.0-42.0 SAND, trace silt, trace gravel. 21.6
A BB-FSRO-101B/6D 299+23.2 34LT 450470 | Silty SAND, trace gravel. 33.9 Reported by/Date
X BB-FSRO-101B/7D 209+23.2 34LT 50.0-52.0 | SILT, little sand, trace clay. 36.9 WHITE, TERRY A 6/7/2011

SHEET 2




State of Maine Department of Transportation

GRAIN SIZE DISTRIBUTION CURVE

SIEVE ANALYSIS
US Standard Sieve Numbers

HYDROMETER ANALYSIS

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 PIN
i BB-FSRO-101B/8D 299+23.2 34LT 55.0-57.0 | SILT, some clay, trace sand. 431 017912.00
¢ BB-FSRO-101B/9D 209+23.2 34LT 60.0-62.0 |Clayey SILT, frace sand. 357 = o
] BB-FSRO-101B/10D 299+23.2 34LT 655-67.5 |Sandy GRAVEL, trace silt. 9.1
- Fryeburg
[ ) BB-FSRO-101B/11D 299+23.2 3.4LT 70.0-72.0 SAND, some gravel, trace silt. 10.6
A BB-FSRO-101B/12D 299+23.2 34LT 80.0-81.5 | Silty SAND, trace gravel, trace clay. 13.1 Reported by/Date
v WHITE, TERRY A 6/7/2011
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State of Maine Department of Transportation

GRAIN SIZE DISTRIBUTION CURVE

SIEVE ANALYSIS
US Standard Sieve Numbers

HYDROMETER ANALYSIS

Grain Diameter, mm
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Grain Diameter, mm
le Sle Sle Sle N
’\ GRAVEL T SAND T SILT T CLAY ,‘
UNIFIED CLASSIFICATION
Boring/Sample No. Station Offset, ft Depth, ft Description W,%| LL PL | PI PIN
& BB-FSRO-101B/13D 299+23.2 34LT 85.0-85.7 | SAND, little gravel, little silt. 12.8 017912.00
¢ BB-FSRO-101B/14D 299+23.2 34LT 90.0-90.5 | SAND, little gravel, trace silt. 13.2 Town
] BB-FSRO-101B/16D 299+23.2 34LT 100.0-100.9 | SAND, little silt, trace gravel. 12.9
Fryeburg
[ ) BB-FSRO-101B/17D 299+23.2 34LT 105.0-106.2 | Clayey SILT, some sand, trace gravel. 20.1
A BB-FSRO-101B/18D 299+23.2 34LT 110.0-110.8 | SILT, little clay, little sand. 236 Reported by/Date
X WHITE, TERRY A 6/7/2011

SHEET 4




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 PIN
& BB-FRS0-102/1D 299+61.2 127LT 5.0-7.0 SAND, little gravel, little silt. 4.1 017912.00
¢ BB-FRS0-102/2D 299+61.2 127LT 10.0-12.0 | SAND, little gravel, little silt. 14.0 T
[ BB-FRS0-102/3D 299+61.2 127LT 20.0-22.0 | SAND, trace gravel, trace silt. 22.1
- Fryeburg
[ ) BB-FSRO-102/4D 299+61.2 127LT 30.0-32.0 SAND, trace silt, trace gravel. 28.0
A BB-FRSO-102/5D 299+61.2 127LT 40.0-42.0 | SAND, trace silt, trace gravel. 213 Reported by/Date
X BB-FRS0-102/6D 299+61.2 127LT 50.0-52.0 | Silty SAND. 326 WHITE, TERRY A 5/24/2011
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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 PIN
+ BB-FSRO-102/7D 299+61.2 127LT 60.0-62.0 SILT, trace clay, trace sand. 47.6 017912.00
¢ BB-FSRO-102/8D 299+61.2 127LT 70.0-72.0 | SILT, some sand, trace clay. 433 T
[ BB-FSRO-102/9D 299+61.2 127LT 80.5-82.5 | SILT, little clay, trace sand. 34.1
- Fryeburg
[ ) BB-FRS0-102/10D 299+61.2 127LT 90.0-92.0 SAND, some silt, trace gravel. 18.7
A BB-FSRO-102/11D 299+61.2 127LT 100.0-101.5 | CLAY, some silt, little sand, trace gravel. 17.4 Reported by/Date
X BB-FSRO-102/12D 299+61.2 127LT 110.0-112.0- 254 WHITE, TERRY A 6/7/2011
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Appendix C

Calculations



H-Pile Resistance



Fryeburg Eddy Flats Bridge #2261

Calculations by AVB

WIN 17912.00 Checked by K 6/2018
6/4/2018
Compressive Structural Strength of H-Pile (pure axial compression)
Constants Comments Input
E ksi 29,000
K - 0.65 LRFD C4.6.2.5-1 (a) Output
F, ksi 50
|_unbraced in. 1 nominal unbraced length
r(y-y) As
in. in.? Comments
14x89 3.53 26.1 ref: Skyline steel Data Sheet
Comments
LRFD 6.5.4.2: "For axial resistance of piles in compression and subject to
damage due to severe driving conditions where use of a pile tip is
0N 0.50 necessary."
@_service 1.0 . o .
LRFD 1.3.2.1 "For service and extreme limit states resistance factors
shall be taken as 1.0, except for. .. bolts .. . and concrete columns."
@®_extreme 1.0
Pe_braced
(kips)
2g
14x89 Pe = ﬁx Ag (LRFD Eq. 6.9.4.1.2-1)
Py
(kips) P, = QFyAg (LRFD Article 6.9.4.1.1)
[14x89
P
Pe braced / Po  >= .44 If 5= < .44,then Pn = .877Pe
[14x89 | (LRFD Eq. 6.9.4.1.1-2) .
P Po
If == = 44 then Pn = [658%] P,
(LRFD Eg. 6.9.4.1.1-1)
P,_braced
(kips)
14x89
I:)r = CD_strengtth I:)r = cD_servicePn I:)r = cD_extremePn
(kips) (kips) (kips)
14x89 652 1305 1305

1of2
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LK 6/2018


Fryeburg Eddy Flats No. 2261
WIN 17912.00
6/4/2018

Calculations by A. Van Buskirk

Checked by

Input
Output
Controlling Geotechnical Resistance
Controlling
Structural Geotechnical
Resistance ©®. Resistance
(kips) (kips)
[14x89 0.5 652

Note: Based on guidance in LRFD Article 10.7.3.2.3., Piles Driven to Hard
Rock. The nominal axial geotechnical resistance in the strength limit state
was calculated using the guidance in LRFD Article 10.7.3.2.3 which states
the nominal bearing resistance of piles driven to point bearing on hard
rock shall not exceed the structural resistance values obtained from LRFD

Article 6.9.4.1 with a resistance factor . of 0.50 for severe driving

conditions applied.

LK 6/2018
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Eddy Flats Bridge #2261
Fryeburg, Maine

Calculations by LK 1/23/2018

WIN 17912.00
Maine DOT 23-Jan-2018
Fryeburg14x89 D19-32 Fuel Set 1 GRLWEAP Version 2010
Maximum Maximum
Ultimate Compression Tension Blow

Capacity Stress Stress Count Stroke Energy
kips ksi ksi blows/in ft kips-ft
300.0 24.07 3.46 3.0 7.63 17.67
400.0 2497 1.74 52 8.01 18.71
500.0 2552 2.49 9.0 8.19 19.20
550.0 27.60 3.23 11.8 8.33 19.55
560.0 27.97 3.39 12.6 8.34 19.58
570.0 28.39 3.55 13.3 8.39 19.70
580.0 28.75 3.70 142 8.40 19.74
590.0 29.12 3.84 15.0 8.44 19.82
600.0 29.49 3.97 15.9 8.46 19.91

Limit bpi to 15. Service and Extreme Limit State

Rar_14x89 = 390kip
Strength Limit State
Lpdyn = .65

Rir 14x89 strength = Rdr 14x89'Pdyn
Rdr_14x89_strength = 384 kip

p:=1.0
Rdr_l4x89_servext = Rdr_l4x89'“P
Rdr_l4x89_servext = 590kip

Compressive Stress (ksi)

Ultimate Capacity (kips)

50

50

40 40
0 = a0
u— 8 ———&
20 20
10 10
ITH__. | g -mas-eEm
0 0
1000 10
(A= .-.l“l
800 ——m———a
L
600 /.l“il—l
400 /I/
|
200 2
0 0
0.00 333 667 10.00 1333 16,67 2000
Blow Count (blows/in)

———— Tension Stress (ksi)

———— Stroke (ft)

DELMAG D 1942

Ram Weight 4.00 kips
Efficiency 0.800
Pressure 1600 (100%) psi
Helmet Weight 270 kips
Hammer Cushion 109575 kipsfin
COR of H.C. 0.800
Skin Quake 0.100 in
Toe Quake 0.040 in
Skin Damping 0050 secht
Toe Damping 0.150 sec/it
Pile Length 111.00 fi
Pile Penetration 106.00 i
Pile Top Area 26.10 in2
Skin Friction

Pile Model Distribution

Res. Shaft=201.0 kips
(Constant Res. Shaft)

20f 2
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Eddy Flats Bridge #2261

Fryeburg, Maine

Calculations by LK 1/23/2018

WIN 17912.00
Maine DOT 01-May-2018
Fryeburg14x89 D36-32 Fuel Set 1 GRLWEAP Version 2010
Maximum Maximum

Ultimate Compression Tension Blow
Capacity Stress Stress Count Stroke Energy
kips ksi ksi blows/in ft kips-ft
300.0 27.90 1.71 1.1 6.59 41.83
500.0 3117 4.33 25 7.62 45.94
600.0 34 .41 6.32 3.7 8.04 48.35
700.0 38.96 6.98 5.7 8.42 50.36
810.0 4344 7.056 92 8.86 52.93
820.0 43.50 7.07 9.9 8.80 52.61
840.0 4415 7.1 11.0 8.85 52.86
860.0 44 .81 7.18 12.1 8.91 53.23
880.0 45.37 7.20 13.7 8.95 53.37
900.0 4598 7.28 15.3 9.00 53.76

Limit driving stresses to 45 ksi.
Rdr_14x89 = 860kip
Strength Limit State
Lpdyn = .65

Rir 14x89 strength = Rdr 14x89'Pdyn
Rdr_14x89_s‘trength =559 kip

Fryeburg14x89 D36-32 Fuel Set 1

Service and Extreme Limiit State

p:=1.0

Rar 14x89 servext = Rdr 14x89'®
Rir 14x89 servext = 860kip

01-May-2018
GRLWEAP Version 2010

/**"J"'

B

20

———— Tension Stress (ksi)

Maine DOT
50
%‘
4
P
@
g
[7]
2
]
F]
o
a
£ 20
Q
o
10
[/
1000
@ 800
=3
= Fa
P
>
£ o
& 00
T
[ &)
a2
©
£ a0
(b
200
0
0.00

333

6.67 10.00
Blow Count (blows/in)

1333

16 67

o
20.00

—-—-—— Stroke (ft)

DELMAG D 35-32

Ram Weight
Efficiency
Pressure

Helmet Weight
Hammer Cushion
CORofH.C

Skin Quake

Toe Quake

Skin Damping
Toe Damping
Pile Length

Pile Penetration
Pile Top Area

Pile Model

0.800
1500 (100%) psi

109975 Kipsfin

7.93 kips

3.20 kips

0.800
0.100 in
0.040 in
0.050 sec/ft
0.150 sec/it
111.00 ft
106.00 ft
26.10 in2

Skin Friction
Distribution

Res. Shaft= 198.0 kips
(Constant Res_Shaft)
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Lateral Pile Analysis
Abutment No. 1



Fryeburg Eddy Flats Bridge #2261

Calculated by AVB

WIN 17912.00 Checked by
2/9/2018 L.K. 2/9/2018
LPile Results

14x89 Run 5

Section Upper Limit [Lower Limit| Length K D O

() (t) (t) - - -
Unbraced Top Zone 0 2.62 2.62 2.1 0.7 1.0
Unbraced Middle Zone 2.62 14.21 11.59 1.0 0.7 1.0
Lower Zone 14.21 26.75 12.54 0.65 0.5 -
in-lbs k-in k-ft

Max moment -2.31E+06 | -2.31E+03 -192.4
Point of fixity (ft) 26.75
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Krusinski, Laura

From: Naous, Roger

Sent: Friday, February 09, 2018 10:52 AM
To: VanBuskirk, Andrew

Cc: Krusinski, Laura

Subject: RE: 17912 Fryeburg LPile Results
Andrew:

Plastic moment of 192 kip-ft provide for second LPile analysis.

The plastic moment at the top of the pile is 2309 kip-in.|The resulting Moment at the top of the pile from the first run is 2980

kip-in. a plastic hinge will form. the displacement and axial load remain the same.

Roger M Naous, P.E.

Civil Engineer IT

Bridge Program; Team South

Maine Department of Transportation
Tel: (207) 624-3361

Fax: (207) 624-3491
Roger.Naous@maine.gov

184 MaineDOT

Integrity Competence Service

From: VanBuskirk, Andrew

Sent: Wednesday, February 07, 2018 1:29 PM
To: Naous, Roger <Roger.Naous@maine.gov>
Subject: 17912 Fryeburg LPile Results

Hi Roger,

Please find attached the LPile results for Fryeburg. Thanks!
Andrew

Andrew Van Buskirk, El

Assistant Geotechnical Engineer

Desk phone: 207-624-3452

MaineDOT

16 Station House Street Augusta, ME 04333-0016

142 MaineDOT
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Computed Values of Pile Loading and Deflection
for Lateral Loading for Load Case Number 1

Pile-head conditions are Displacement and Moment (Loading Type 4)

Displacement of pile head = 0.341000 inches
Moment at pile head = -2309000.0 in-lbs
Axial load at pile head = 327000.0 Ibs
Depth Deflect. Bending Shear Slope Total Bending Soil Res. Soil Spr.
X y Moment Force S Stress Stiffness p Es*h
feet inches in-lbs Ibs radians psi* in-1b"2 Ib/inch Ib/inch
0 0.341 -2309000 97730 -0.00171 61400 9.45E+09 -1450 26387
0.3009 -1194914 78613 -0,00401 37820 9.45E+09 -1631 67248
1stinflection | 2.068 0.2414 -325562 57944 -0.00501 19419 9.45E+09 -1701 87417
2 62 feet 3.102 0.1766 283687 37071 -0.00504 18533 9.45E+09 -1664 116919
4.136 0.1164 635278 17393 -0.00444 25975 9.45E+09 -1508 160823
5.17 0.06649 751306 1725 -0.00353 28431 9.45E+09 -1017 189887
6.204 0.02885 706686 7527 -0.00257 27486 9.45E+09 -473.7726 203743
7.238 0.00273 585362 -10532 -0.00172 24918 9.45E+09 -10.6352 48355
8.272 -0.01386 459284 -10242 -0.00104 22250 9.45E+09 57.4627 51435
9.306 -0.02297 339606 -9259 -5.11E-04 19717 9.45E+09 100.9347 54514
10.34 -0.02656 233660 -7868 -1.35E-04 17474 9.45E+09 123.2587 57593
11.374 -0.02633 145446 -6305 1.13E-04 15607 9.45E+09 128.7539 60672
) : 12.408 -0.02374 76280 -4749 2.59E-04 14143 9.45E+09 121.9684 63751
2nd inflection 713 247 -0.0199 25487 -3327 3.26E-04 13068 9.45E+09 107.2055 66830
14.21 feet 14.476 -0.01565 -8938 2115 3.37E-04 12718 9.45E+09 88.2008 69910
15.51 -0.01155 -29735 -1146 3.11E-04 13158 9.45E+09 67.9431 72989
16.544 -0.00793 -39914 -423.3078 2.66E-04 13374 9.45E+09 48.617 76068
17.578 -0.00496 -42395 74.6092 2.12E-04 13426 9.45E+09 31.6404 79147
18.612 -0.00268 -39779 381.1197 1.58E-04 13371 9.45E+09 17.7649 82226
19.646 -0.00105 -34216 536.0743 1.09E-04 13253 9.45E+09 7.2117 85305
20.68 2.56E-05 -27360 579.6838 6.86E-05 13108 9.45E+09 -0.1824 88385
21.714 6.55E-04 -20387 548.6156 3.73E-05 12960 9.45E+09 -4.8254 91464
22.748 9.52E-04 -14049 473.6954 1.47E-05 12826 9.45E+09 -7.2507 94543
approx. 23.782 0.00102 -8752 378.9338 -2.46E-07 12714 9.45E+09 -8.0235 97622
. 24.816 9.45E-04 -4643 281.5496 -9.04E-06 12627 9.45E+09 -7.6735 100701
fixity 25.85 7.96E-04 -1691 192.6612 -1.32E-05 12565 9.45E+09 -6.6541 103781
26.75 feet [26.884 6.18E-04 244.9296 118.3545 -1.41E-05 12534 9.45E+09 -5.3231 106860
27.918 4.45E-04 1360 60.8902 -1.31E-05 12558 9.45E+09 -3.9394 109939
28.952 2.93E-04 1862 19.8777 -1.10E-05 12568 9.45E+09 -2.6713 113018
29.986 1.72E-04 1943 -6.6953 -8.48E-06 12570 9.45E+09 -1.6119 116097
31.02 8.29E-05 1765 -21.6356 -6.04E-06 12566 9.45E+09 -0.7963 119176
32.054 2.23E-05 1455 -27.9378 -3.93E-06 12560 9.45E+09 -0.2195 122256
33.088 -1.47E-05 1103 -28.3814 -2.25E-06 12552 9.45E+09 0.148 125335
34.122 -3.36E-05 768.8727 -25.3048 -1.02E-06 12545 9.45E+09 0.3479 128414
35.156 -4.01E-05 483.7792 -20.5127 -2.02E-07 12539 9.45E+09 0.4245 131493
36.19 -3.86E-05 261.4675 -15.2802 2.87E-07 12534 9.45E+09 0.4189 134572
37.224 -3.29E-05 102.2541 -10.4151 5.26E-07 12531 9.45E+09 0.3653 137651
38.258 -2.56E-05 -1.2628 -6.3496 5.92E-07 12529 9.45E+09 0.29 140731
39.292 -1.82E-05 -60.1248 -3.2396 5.52E-07 12530 9.45E+09 0.2113 143810
40.326 -1.19E-05 -86.1365 -1.0569 4.56E-07 12531 9.45E+09 0.1405 146889
41.36 -6.91E-06 -90.0541 0.3333 3.40E-07 12531 9.45E+09 0.08356 149968
42.394 -3.42E-06 -80.6268 1.1137 2.28E-07 12530 9.45E+09 0.04223 153047
43.428 -1.25E-06 -64.2688 1.473 1.33E-07 12530 9.45E+09 0.01568 156126
44.462 -1.15E-07 -45.1546 1.6851 6.15E-08 12530 9.45E+09 0.01852 1990069
45.496 2.80E-07 -22.9492 1.5161 1.68E-08 12529 9.45E+09 -0.04576 2028559
46.53 3.02E-07 -7.6674 0.9205 -3.29E-09 12529 9.45E+09 -0.05024 2067049
47.564 1.98E-07 -0.07941 0.4 -8.37E-09 12529 9.45E+09 -0.03366 2105538
48.598 9.38E-08 2.327 0.09059 -6.90E-09 12529 9.45E+09 -0.01621 2144028
49.632 2.72E-08 2.2247 -0.03971 -3.91E-09 12529 9.45E+09 -0.00479 2182518
50.666 -3.17E-09 1.3734 -0.06589 -1.55E-09 12529 9.45E+09 5.67E-04 2221007
51.7 -1.12E-08 0.6021 -0.04973 -2.51E-10 12529 9.45E+09 0.00204 2259497
52.734 -9.41E-09 0.1414 -0.02628 2.37E-10 12529 9.45E+09 0.00174 2297986
53.768 -5.32E-09 -0.05196 -0.00926 2.95E-10 12529 9.45E+09 0.001 2336476
54.802 -2.08E-09 -0.09073 -5.67E-04 2.02E-10 12529 9.45E+09 3.98E-04 2374966
55.836 -3.20E-10 -0.06767 0.00229 9.76E-11 12529 9.45E+09 6.22E-05 2413455
56.87 3.40E-10 -0.03469 0.00226 3.04E-11 12529 9.45E+09 -6.72E-05 2451945
57.904 4.35E-10 -0.01187 0.0013 0 12529 9.45E+09 -8.74E-05 2490434
58.938 3.37E-10 -0.00244 5.44E-04 -9.52E-12 12529 9.45E+09 -3.43E-05 1264462
59.972 1.99E-10 0.00171 2.03E-04 -1.00E-11 12529 9.45E+09 -2.06E-05 1283707
61.006 8.88E-11 0.00269 1.79E-05 -7.12E-12 12529 9.45E+09 -9.32E-06 1302952
62.04 2.23E-11 0.00221 -5.47E-05 -3.90E-12 12529 9.45E+09 -2.38E-06 1322196
63.074 -8.01E-12 0.00136 -6.41E-05 -1.55E-12 12529 9.45E+09 8.66E-07 1341441
64.108 -1.62E-11 6.37E-04 -4.77E-05 0 12529 9.45E+09 1.77E-06 1360686
65.142 -1.40E-11 1.81E-04 -2.71E-05 0 12529 9.45E+09 1.55E-06 1379931

66.176 -8.78E-12 -3.65E-05 -1.13E-05 0 12529 9.45E+09 9.90E-07 1399176
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LPile for Windows, Version 2016-09.008

Analysis of Individual Piles and Drilled Shafts

Subjected to Lateral Loading Using the p-y Method

© 1985-2016 by Ensoft, Inc.
All Rights Reserved

This copy of LPile is being used by:

MaineDOT
Augusta, Maine

Serial Number of Security Device: 156317040
This copy of LPile is licensed for exclusive use by:

Maine Dept. of Transportation, A

Use of this program by any entity other than Maine Dept. of Transportation, A

is a violation of the software license agreement.

Files Used for Analysis

Path to file locations:

\GeoTech\GeoTech_Public\$Common-Geotech\Andrew\Fryeburg 17912 Eddy Flats 2261\Lpile\LPile 14x89 run 5\

Name of input data file:
LPile 14x89 run 5.Ip9d

Name of output report file:
LPile 14x89 run 5.Ip90

Name of plot output file:
LPile 14x89 run 5.Ip9p

Name of runtime message file:
LPile 14x89 run 5.Ip9r

Date and Time of Analysis

Date: February 9, 2018 Time: 11:33:50

Problem Title

Project Name: Fryeburg Eddy Flats Bridge Bridge #2261
Job Number: 17912.00

Client:

Engineer: A. Van Buskirk

Description:

Program Options and Settings

Computational Options:

- Use unfactored loads in computations (conventional analysis)

Engineering Units Used for Data Input and Computations:
- US Customary System Units (pounds, feet, inches)

Analysis Control Options:
- Maximum number of iterations allowed =

- Deflection tolerance for convergence = 1.0000E-05 in
- Maximum allowable deflection = 100.0000 in

- Number of pile increments = 100

14x89 Run 5
2/9/2018
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Loading Type and Number of Cycles of Loading:
- Static loading specified

- Use of p-y madification factors for p-y curves not selected

- No distributed lateral loads are entered

- Loading by lateral soil movements acting on pile not selected

- Input of shear resistance at the pile tip not selected

- Computation of pile-head foundation stiffness matrix not selected
- Push-over analysis of pile not selected

- Buckling analysis of pile not selected

Output Options:

- Output files use decimal points to denote decimal symbols.

- Values of pile-head deflection, bending moment, shear force, and
soil reaction are printed for full length of pile.

- Printing Increment (nodal spacing of output points) = 1

- No p-y curves to be computed and reported for user-specified depths

- Print using wide report formats

Pile Structural Properties and Geometry

Number of pile sections defined = 1
Total length of pile = 103.400 ft
Depth of ground surface below top of pile = -9.0000 ft

Pile diameters used for p-y curve computations are defined using 2 points.

p-y curves are computed using pile diameter values interpolated with depth over
the length of the pile. A summary of values of pile diameter vs. depth follows.

Depth Below Pile
Point Pile Head Diameter
No. feet inches
1 0.000 13.8000
2 103.400 13.8000

Input Structural Properties for Pile Sections:

Pile Section No. 1:

Section 1 is an elastic pile

Cross-sectional Shape = Weak H-Pile
Length of section = 103.400000 ft
Flange Width = 14.700000 in
Section Depth = 13.800000 in
Flange Thickness = 0.615000 in
Web Thickness = 0.615000 in
Section Area = 26.100000 sq. in

326.000000 in™4
29000000. psi

Moment of Inertia
Elastic Modulus

Ground Slope and Pile Batter Angles

Ground Slope Angle = 0.000 degrees
0.000 radians

Pile Batter Angle = 0.000 degrees
= 0.000 radians

Soil and Rock Layering Information

The soil profile is modelled using 5 layers

14x89 Run 5
2/9/2018
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Layer 1 is sand, p-y criteria by Reese et al., 1974

Distance from top of pile to top of layer = -9.000000 ft
Distance from top of pile to bottom of layer = 0.010000 ft
Effective unit weight at top of layer = 125.000000 pcf
Effective unit weight at bottom of layer = 125.000000 pcf
Friction angle at top of layer = 32.000000 deg.
Friction angle at bottom of layer = 32.000000 deg.
Subgrade k at top of layer = 90.000000 pci
Subgrade k at bottom of layer = 90.000000 pci

Layer 2 is sand, p-y criteria by Reese et al., 1974

Distance from top of pile to top of layer = 0.010000 ft
Distance from top of pile to bottom of layer = 6.500000 ft
Effective unit weight at top of layer = 125.000000 pcf
Effective unit weight at bottom of layer = 125.000000 pcf
Friction angle at top of layer = 32.000000 deg.
Friction angle at bottom of layer = 32.000000 deg.
Subgrade k at top of layer = 90.000000 pci
Subgrade k at bottom of layer = 90.000000 pci

Layer 3 is sand, p-y criteria by Reese et al., 1974

Distance from top of pile to top of layer = 6.500000 ft
Distance from top of pile to bottom of layer = 44.000000 ft
Effective unit weight at top of layer = 69.200000 pcf
Effective unit weight at bottom of layer = 69.200000 pcf
Friction angle at top of layer = 29.500000 deg.
Friction angle at bottom of layer = 29.500000 deg.
Subgrade k at top of layer = 20.000000 pci
Subgrade k at bottom of layer = 20.000000 pci

Layer 4 is stiff clay with water-induced erosion

Distance from top of pile to top of layer = 44.000000 ft
Distance from top of pile to bottom of layer = 58.000000 ft
Effective unit weight at top of layer = 66.500000 pcf
Effective unit weight at bottom of layer = 66.500000 pcf
Undrained cohesion at top of layer = 500.000000 psf
Undrained cohesion at bottom of layer = 500.000000 psf
Epsilon-50 at top of layer = 0.020000

Epsilon-50 at bottom of layer = 0.020000
Subgrade k at top of layer = 0.0000 pci
Subgrade k at bottom of layer = 0.0000 pci

NOTE: Default values for subgrade k will be computed for this layer.

Layer 5 is sand, p-y criteria by Reese et al., 1974

Distance from top of pile to top of layer = 58.000000 ft
Distance from top of pile to bottom of layer = 104.400000 ft
Effective unit weight at top of layer = 87.700000 pcf
Effective unit weight at bottom of layer = 87.700000 pcf
Friction angle at top of layer = 40.000000 deg.
Friction angle at bottom of layer = 40.000000 deg.
Subgrade k at top of layer = 125.000000 pci
Subgrade k at bottom of layer = 125.000000 pci

(Depth of the lowest soil layer extends 1.000 ft below the pile tip)

Summary of Input Soil Properties

Layer Soil Type Layer  Effective Undrained Angle of

E50
Layer Name Depth Unit Wt. Cohesion  Friction or kpy
Num.  (p-y Curve Type) ft pcf psf deg. krm pci
1 Sand -9.0000 125.0000 - 32.0000 - 90.0000
(Reese, et al.) 0.01000 125.0000 - 32.0000 - 90.0000
2 Sand 0.01000 125.0000 - 32.0000 - 90.0000
(Reese, et al.) 6.5000 125.0000 - 32.0000 - 90.0000
3 Sand 6.5000  69.2000 - 29.5000 - 20.0000

14x89 Run 5
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(Reese, et al.) 44.0000  69.2000 - 29.5000 - 20.0000
4 Stiff Clay 44.0000 66.5000 500.0000 - 0.02000 default
with Free Water 58.0000 66.5000 500.0000 -- 0.02000 default
5 Sand 58.0000 87.7000 - 40.0000 - 125.0000
(Reese, et al.) 104.4000  87.7000 - 40.0000 - 125.0000

Static Loading Type

Static loading criteria were used when computing p-y curves for all analyses.

Pile-head Loading and Pile-head Fixity Conditions

Number of loads specified = 1

Load Load Condition Condition Axial Thrust ~ Compute Top y

No. Type 1 2 Force, Ibs  vs. Pile Length

""""" Provided by RN
1 4 y= 0.341000in M= -2309000. in-lbs 327000. N.A. Y

V = shear force applied normal to pile axis

M = bending moment applied to pile head

y = lateral deflection normal to pile axis

S = pile slope relative to original pile batter angle

R = rotational stiffness applied to pile head

Values of top y vs. pile lengths can be computed only for load types with
specified shear loading (Load Types 1, 2, and 3).

Thrust force is assumed to be acting axially for all pile batter angles.

Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness

Axial thrust force values were determined from pile-head loading conditions
Number of Pile Sections Analyzed = 1
Pile Section No. 1:

Moment-curvature properties were derived from elastic section properties

Layering Correction Equivalent Depths of Soil & Rock Layers

Top of Equivalent

Layer Top Depth Same Layer Layer is FO F1
Layer Below Below Type As Rockor Integral Integral
No. Pile Head Grnd Surf Layer isBelow for Layer for Layer

ft ft Above Rock Layer Ibs Ibs

1 -9.0000 0.00 N.A. No 0.00 237.0675

2 0.01000 9.0100 Yes No 237.0675  78499.
3 6.5000 15.5000 Yes No 78736. 2418669.
4 44.0000 4535. No No 2497406. 7764.
5 58.0000 67.0000 No No 2505170. N.A.

Notes: The FO integral of Layer n+1 equals the sum of the FO and F1 integrals
for Layer n. Layering correction equivalent depths are computed only
for soil types with both shallow-depth and deep-depth expressions for
peak lateral load transfer. These soil types are soft and stiff clays,
non-liquefied sands, and cemented c-phi soil.

Computed Values of Pile Loading and Deflection
for Lateral Loading for Load Case Number 1

14x89 Run 5
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Bridge #2261

Pile-head conditions are Displacement and Moment (Loading Type 4)

Displacement of pile
Moment at pile head

Depth Deflect.

feet inches in

head = 0.34

1000 inches

= -2309000.0 in-lbs
Axial load at pile head = 327000.0 Ibs

Bending Shear Slope Total Bending Soil Res. Soil Spr. Distrib.
X y Moment  Force S Stress

Stiffness  p Es*h Lat. Load

-lbs Ibs radians psi* in-Ib"2 Ib/inch Ib/inch Ib/inch

0.00 0.3410 -2309000. 97730. -0.00171 61400. 9.45E+09 -1450. 26387. 0.00

1.0340 0.3009
2.0680 0.2414
3.1020 0.1766
4.1360 0.1164
5.1700 0.06649
6.2040 0.02885
7.2380 0.00273
8.2720 -0.01386
9.3060 -0.02297
10.3400 -0.02656
11.3740 -0.02633
12.4080 -0.02374
13.4420 -0.01990
14.4760 -0.01565
15.5100 -0.01155
16.5440 -0.00793
17.5780 -0.00496
18.6120 -0.00268
19.6460 -0.00105
20.6800 2.56E-05
21.7140 6.55E-04
22.7480 9.52E-04
23.7820 0.00102
24.8160 9.45E-04
25.8500 7.96E-04
26.8840 6.18E-04
27.9180 4.45E-04
28.9520 2.93E-04
29.9860 1.72E-04
31.0200 8.29E-05
32.0540 2.23E-05
33.0880 -1.47E-05
34.1220 -3.36E-05
35.1560 -4.01E-05
36.1900 -3.86E-05
37.2240 -3.29E-05
38.2580 -2.56E-05
39.2920 -1.82E-05
40.3260 -1.19E-05
41.3600 -6.91E-06
42.3940 -3.42E-06
43.4280 -1.25E-06
44.4620 -1.15E-07
45.4960 2.80E-07
46.5300 3.02E-07
47.5640 1.98E-07
48.5980 9.38E-08
49.6320 2.72E-08
50.6660 -3.17E-09
51.7000 -1.12E-08
52.7340 -9.41E-09
53.7680 -5.32E-09
54.8020 -2.08E-09
55.8360 -3.20E-10
56.8700 3.40E-10
57.9040 4.35E-10
58.9380 3.37E-10
59.9720 1.99E-10
61.0060 8.88E-11
62.0400 2.23E-11
63.0740 -8.01E-12
64.1080 -1.62E-11
65.1420 -1.40E-11
66.1760 -8.78E-12
67.2100 -4.20E-12
68.2440 -1.28E-12

-1194914. 78613. -0.00401
-325562. 57944. -0.00501
283687. 37071. -0.00504
635278. 17393. -0.00444
751306. 1725. -0.00353
706686. -7527. -0.00257
585362. -10532. -0.00172
459284. -10242. -0.00104
339606. -9259. -5.11E-04
233660. -7868. -1.35E-04
145446. -6305. 1.13E-04
76280. -4749. 2.59E-04
25487. -3327. 3.26E-04
-8938. -2115. 3.37E-04
-29735.  -1146. 3.11E-04
-39914. -423.3078 2.66E-04
-42395. 74.6092 2.12E-04
-39779. 381.1197 1.58E-04
-34216. 536.0743 1.09E-04
-27360. 579.6838 6.86E-05
-20387. 548.6156 3.73E-05
-14049. 473.6954 1.47E-05
-8752. 378.9338 -2.46E-07
-4643. 281.5496 -9.04E-06
-1691. 192.6612 -1.32E-05

37820. 9.45E+09 -1631. 67248.
19419. 9.45E+09 -1701. 87417.
18533. 9.45E+09 -1664. 116919.
25975. 9.45E+09 -1508. 160823.
28431. 9.45E+09 -1017. 189887.
27486. 9.45E+09 -473.7726 203743.
24918. 9.45E+09 -10.6352 48355.

22250. 9.45E+09 57.4627 51435.
19717. 9.45E+09 100.9347 54514.

17474. 9.45E+09 123.2587 57593.

15607. 9.45E+09 128.7539 60672.
14143. 9.45E+09 121.9684 63751.
13068. 9.45E+09 107.2055 66830.
12718. 9.45E+09 88.2008 69910.
13158. 9.45E+09 67.9431 72989.

13374. 9.45E+09 48.6170 76068.
13426. 9.45E+09 31.6404 79147.
13371. 9.45E+09 17.7649 82226.
13253. 9.45E+09 7.2117 85305.
13108. 9.45E+09 -0.1824 88385.
12960. 9.45E+09 -4.8254 91464.
12826. 9.45E+09 -7.2507 94543.
12714. 9.45E+09 -8.0235 97622.
12627. 9.45E+09 -7.6735 100701.
12565. 9.45E+09 -6.6541 103781.

2449296 118.3545 -1.41E-05 12534. 9.45E+09 -5.3231 106860.

1360. 60.8902 -1.31E-05
1862. 19.8777 -1.10E-05
1943. -6.6953 -8.48E-06
1765. -21.6356 -6.04E-06
1455. -27.9378 -3.93E-06
1103. -28.3814 -2.25E-06
768.8727 -25.3048 -1.02E-06
483.7792 -20.5127 -2.02E-07
261.4675 -15.2802 2.87E-07
102.2541 -10.4151 5.26E-07
-1.2628 -6.3496 5.92E-07
-60.1248 -3.2396 5.52E-07
-86.1365 -1.0569 4.56E-07
-90.0541 0.3333 3.40E-07
-80.6268 1.1137 2.28E-07
-64.2688 1.4730 1.33E-07
-45.1546  1.6851 6.15E-08
-22.9492 1.5161 1.68E-08
-7.6674 0.9205 -3.29E-09
-0.07941  0.4000 -8.37E-09
2.3270 0.09059 -6.90E-09
2.2247 -0.03971 -3.91E-09
1.3734 -0.06589 -1.55E-09
0.6021 -0.04973 -2.51E-10
0.1414 -0.02628 2.37E-10
-0.05196 -0.00926 2.95E-10
-0.09073 -5.67E-04 2.02E-10
-0.06767 0.00229 9.76E-11
-0.03469 0.00226 3.04E-11

12558. 9.45E+09 -3.9394 109939.
12568. 9.45E+09 -2.6713 113018.
12570. 9.45E+09 -1.6119 116097.
12566. 9.45E+09 -0.7963 119176.
12560. 9.45E+09 -0.2195 122256.
12552. 9.45E+09 0.1480 125335.
12545. 9.45E+09 0.3479 128414.
12539. 9.45E+09 0.4245 131493.
12534. 9.45E+09 0.4189 134572.
12531. 9.45E+09 0.3653 137651.
12529. 9.45E+09 0.2900 140731.
12530. 9.45E+09 0.2113 143810.
12531. 9.45E+09 0.1405 146889.
12531. 9.45E+09 0.08356 149968.
12530. 9.45E+09 0.04223 153047.
12530. 9.45E+09 0.01568 156126.
12530. 9.45E+09 0.01852 1990069.
12529. 9.45E+09 -0.04576 2028559.
12529. 9.45E+09 -0.05024 2067049.
12529. 9.45E+09 -0.03366 2105538.
12529. 9.45E+09 -0.01621 2144028.
12529. 9.45E+09 -0.00479 2182518.
12529. 9.45E+09 5.67E-04 2221007.
12529. 9.45E+09 0.00204 2259497.
12529. 9.45E+09 0.00174 2297986.
12529. 9.45E+09 0.00100 2336476.

12529. 9.45E+09 3.98E-04 2374966.

12529. 9.45E+09 6.22E-05 2413455.
12529. 9.45E+09 -6.72E-05 2451945.

-0.01187 0.00130 0.00 12529. 9.45E+09 -8.74E-05 2490434.

-0.00244 5.44E-04 -9.52E-12
0.00171 2.03E-04 -1.00E-11
0.00269 1.79E-05 -7.12E-12
0.00221 -5.47E-05 -3.90E-12
0.00136 -6.41E-05 -1.55E-12
6.37E-04 -4.77E-05 0.00
1.81E-04 -2.71E-05 0.00
-3.65E-05 -1.13E-05 0.00
-1.02E-04 -2.16E-06 0.00
-9.24E-05 1.74E-06 0.00

12529. 9.45E+09 -3.43E-05 1264462.
12529. 9.45E+09 -2.06E-05 1283707.
12529. 9.45E+09 -9.32E-06 1302952.
12529. 9.45E+09 -2.38E-06 1322196.
12529. 9.45E+09 8.66E-07 1341441.

12529. 9.45E+09 1.77E-06 1360686.
12529. 9.45E+09 1.55E-06 1379931.
12529. 9.45E+09 9.90E-07 1399176.
12529. 9.45E+09 4.80E-07 1418421.
12529. 9.45E+09 1.48E-07 1437665.

69.2780 0.00 -5.98E-05 2.57E-06 0.00 12529. 9.45E+09 -1.61E-08 1456910.
70.3120 0.00 -2.94E-05 2.04E-06 0.00 12529. 9.45E+09 -6.90E-08 1476155.
71.3460 0.00 -9.40E-06 1.20E-06 0.00 12529. 9.45E+09 -6.56E-08 1495400.

0.00
0.00

0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
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72.3800 0.00

73.4140 0.00
74.4480 0.00
75.4820 0.00

76.5160 0.00
77.5500 0.00
78.5840 0.00
79.6180 0.00
80.6520 0.00
81.6860 0.00
82.7200 0.00
83.7540 0.00
84.7880 0.00
85.8220 0.00
86.8560 0.00
87.8900 0.00
88.9240 0.00
89.9580 0.00

90.9920 0.00
92.0260 0.00
93.0600 0.00
94.0940 0.00
95.1280 0.00

96.1620 0.00
97.1960 0.00
98.2300 0.00

5.32E-07 5.26E-07
3.78E-06 1.22E-07
3.66E-06 -5.68E-08
2.43E-06 -9.99E-08
1.21E-06 -8.20E-08
3.98E-07 -4.90E-08
-8.28E-09 -2.16E-08
-1.43E-07 -5.16E-09
-1.40E-07 2.11E-09
-9.23E-08 3.86E-09
-4.53E-08 3.15E-09
-1.44E-08 1.85E-09
7.61E-10 7.93E-10
5.50E-09 1.72E-10
5.18E-09 -9.18E-11
3.29E-09 -1.48E-10
1.54E-09 -1.15E-10
4.39E-10 -6.50E-11
-7.25E-11 -2.60E-11
-2.13E-10 -4.30E-12
-1.84E-10 4.25E-12
-1.10E-10 5.53E-12
-4.75E-11 4.01E-12
-1.07E-11 2.10E-12
4.80E-12 0.00

8.03E-12 0.00

0.00 12529.
0.00 12529.
0.00 12529.
0.00 12529.
0.00 12529.
0.00 12529.
0.00 12529.
0.00 12529.
0.00 12529.
0.00 12529.
0.00 12529.
0.00 12529.
0.00 12529.
0.00 12529.
0.00 12529.
0.00 12529.
0.00 12529.
0.00 12529.
0.00 12529.
0.00 12529.
0.00 12529.
0.00 12529.
0.00 12529.
0.00 12529
0.00

0.00

9.45E+09
9.45E+09
9.45E+09
9.45E+09
9.45E+09
9.45E+09
9.45E+09
9.45E+09
9.45E+09
9.45E+09
9.45E+09
9.45E+09
9.45E+09
9.45E+09
9.45E+09
9.45E+09
9.45E+09
9.45E+09
9.45E+09
9.45E+09
9.45E+09
9.45E+09
9.45E+09
9.45E+09

12529. 9.45E+09
12529, 9.45E+09

99.2640 0.00 6.18E-12 0.00 0.00 12529. 9.45E+09 0.00 2015010.
100.2980 0.00 3.37E-12 0.00 0.00 12529. 9.45E+09 0.00 2034254.
101.3320 0.00 1.29E-12 0.00 0.00 12529. 9.45E+09 0.00 2053499.

102.3660 0.00 0.00 0.00 0.00 12529. 9.45E+09 0.00 2072744. 0.00
103.4000 0.00 0.00 0.00 0.00 12529. 9.45E+09 0.00 1045994. 0.00

* The above values of total stress are combined axial and bending stresses.

Output Summary for Load Case No. 1:

Pile-head deflection = 0.34100000 inches

Computed slope at pile head = -0.00171426 radians

Maximum bending moment = -2309000. inch-lbs

Maximum shear force = 97730. Ibs

Depth of maximum bending moment = 0.000000 feet below pile head
Depth of maximum shear force = 0.000000 feet below pile head
Number of iterations = 6

Number of zero deflection points = 13

Summary of Pile-head Responses for Conventional Analyses

Definitions of Pile-head Loading Conditions:

Load Type 1: Load 1 = Shear, V, Ibs, and Load 2 = Moment, M, in-lbs
Load Type 2: Load 1 = Shear, V, Ibs, and Load 2 = Slope, S, radians

Load Type 3: Load 1 = Shear, V, Ibs, and Load 2 = Rot. Stiffness, R, in-lbs/rad.
Load Type 4: Load 1 = Top Deflection, y, inches, and Load 2 = Moment, M, in-lbs
Load Type 5: Load 1 = Top Deflection, y, inches, and Load 2 = Slope, S, radians

Load Load Load Axial Pile-head Pile-head Max Shear Max Moment

Case Type Pile-head Type Pile-head Loading Deflection Rotation

No. 1 Load1 2 Load 2 Ibs inches radians Ibs in-lbs

in Pile

1y,in 0.3410 M, in-lb -2309000. 327000. 0.3410 -0.00171 97730. -2309000.

Maximum pile-head deflection = 0.3410000000 inches
Maximum pile-head rotation =-0.0017142626 radians = -0.098220 deg.

The analysis ended normally.

-4.34E-08 1514645. 0.00
-2.17E-08 1533889. 0.00
-7.16E-09 1553134. 0.00
2.05E-10 1572379. 0.00
2.68E-09 1591624. 0.00
2.65E-09 1610869. 0.00
1.77E-09 1630113. 0.00
8.83E-10 1649358. 0.00
2.89E-10 1668603. 0.00
-8.24E-12 1687848. 0.00
-1.06E-10 1707093. 0.00
-1.03E-10 1726337. 0.00
-6.74E-11 1745582. 0.00
-3.26E-11 1764827. 0.00
-9.96E-12 1784072. 0.00
0.00 1803317. 0.00
4.25E-12 1822561. 0.00
3.87E-12 1841806. 0.00
2.41E-12 1861051. 0.00
1.09E-12 1880296. 0.00
0.00 1899541. 0.00
0.00 1918786. 0.00
0.00 1938030. 0.00
0.00 1957275. 0.00
0.00 1976520. 0.00
0.00 1995765. 0.00
0.00
0.00
0.00
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lLayer 2, 0.01 to 6.5 ft = Sand (Reesge)

Layer 3, 6.5 to 44 ft = Sand (Reese)

Layer 4, 44 to 58 ft = Stiff Clay with Free Water

Layer 5, 58 to 104.4 ft = Sand (Reese)

LPile 2016.9.08, © 2016 by Ensoft, Inc.
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Maine Department of Transportation
SoillRock Exploration Log

Project: Eddy Flats Bridge {No. 2261) carries Routd
302 over Saco River Overflow

Boring No.:

BB-FSRO-101B

US C ARY UN Location: Fryeburg, Maine WIN: 17912.00
Driller: MaineDOT Elevation {ft.} 3775 Auger |D/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVDES8 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 tbs//30 inches
Date Start/Finish: 3/2930/11-4/1,4,5,6/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta 299+23.2, 3.4 feet Lt Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level®: 13 feet bgs
Hammer Efficiency Factor: 0.84 Hammer Type: Automatic® Hydraulic[J Rope & Cathead O

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = Weight of 140ib. Hammer
WORJC = Weight of Reds or Casing

Definilions:

D = Split Speon Sample

MD = Unsuccessful Split Spoon Sample Atlempt

U = Thin Wall Tube Sample

MU = Unsuceessful Thin Wall Tube Sample Attempt

V = Field Vane Shear Test, PP = Pocket Penelrometer

Sy = Peak/Remoldad Field Vane Undrained §3‘near Strength (psf)
Sy(lab) = Lab Vane Undrained Shear Strength (psf)

4p = Uncenfinad Compressive Strength (ksf)
-uncorrected = Raw Field SPT N-value

Hammer Efficiency Factor = Rig Specific Annuaj Callbration Value

Ngp = SPT MN-uncorrected Comected for Ham

mer Efficiency

Ty = Pocket Torvane Shear Strenglh {psf)
WC = Waler Content, percent

LL = Liquid Limit

PL = Piaslic Limit

Pl = Plasicity Index

G = Grain Sfze Analysis

~bgs = below existing ground surface (roadway)

MV = Lins! ssful Field Vane Shear Test Attempt WO1P = Weight of OQne Person Ngn = (Hammer Efficiency Faclorf60%)*N-uncorected £ = Congolidatfon Test
Sample information Laboratory
= g - 2 | ge.. 3BzO L= Testing |
o =] > [7] = = o [] ) - Results/
e % é a < % o E o 5 ; Visual Descnphcnf;’hd Remarks AASHTO
& a = a 5c O ] £ 8 T 5 and
&, =] c E % ¢ g 5 [=] aZla—~f & F i
a1 & & s € BHH 85 2| 2| Sa|lugl s Unified Class.
[ SSl,A 177.13 4,5-inch-thick layer of pavement. 0.38)
a5P— Fill soils similar to BB-FSRO-101 to 15 feet bgs.
aSpun HW casing ahead to 20 feet bgs.
(riadolae
Borte w
5
Cobbles from 5.5 to 6.5 feet bgs.
Cobbles from 7 to 8.3 feet bgs. & 37/ & ,,_,?’ ] )
&~ Jeo7
10 .l “
Boulder from 10.3 to 11.5 feet bgs. &m! {0“%”\ ‘2“
Fid
3 V. BedS
g b
\/ i A
- 15 362,50 15.00H Gi245144
1D 24713 115.00 - 17.00 4411 3 4 Olive-brown, wet, very joose, Silty fine SAND, trace fine gravel. A-d, SM
j WC=319%
il
H =
-\ / : Seil Layer =2
2.5 —~ 317.00
\/ 358.50 e — — T - QLCLQ _ j* - —19.00
F 20 it Brown, wet, loose, SAND, trace fine gravet, trace silt.
2D 24/14 20,00 - 22,00 2/2/3/4 5 7 25 ¥ Dropped in NW casing 4t 20 feet bas.
22
33
31
35
25
emarks:

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

than those present at the ims measuremants were made.

* Water level readings have been made at times and under conditions stated. Groundwater fiuctuations may ccour due fo conditions other
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Boring No.:

BB-FSRO-101B




Maine Department of Transportation  |Project: Eddy Flats Bridge (No, 2261) caries Roud BOTiNg No.: BB-FSRO-101B
" : 302 over Saco River Overtlow

S0lfHock Exploraion L.og . :

Sol/Rack Lxploration L Location: Fryebuzg, Maine

US CUSTOMARY UNITS WIN: 17912.00

" Driller: MaineDOT Elevation {ft.) 3775 Auger ID/OD: 5-inch Solid Stem

Operator: Giguere/Giles Datum: NAVD3S Sampler: Standard Sptit Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 1bs#/30 inches
Date Start/Finish: 3/29,30/11-4/1,4,5,6/11 Drilling Method: Cased Wash Boring Core Barrel: MQ2 (2-inch-diameter)
Boring Location: Sta 299-+23.2, 3.4 feet Lt Casing IDJOD: HW (4/4.5") & NW {3/3.5") Water Level™: 13 feet bgs
Hammer Efficiency Factor: 0.84 Hammer Type:  Aufomatic® Hydrauic [ Rope & Cathead 1

Definitions:

D = Split Speon Sample

MD = Unsuceassful Split Spoen Samgple Attempt

1 = Thin Wail Tube Sample

MU = Unsuccesstul Thin Wall Tube Sample Attempt

V = Fleld Vane Shear Test, PP = Pocket Penetrometer

R = Rack Core Sample

GSA = Solid Stem Auger

HSA = Hellow Stem Auger

RC = Roller Cone

WOCH = Weight of 140lb. Hammer
WOR/C = Weight of Reds or Casing

8y, = Peak/Remoided Field Vane Undrained Shear Sirength (psf}
Su(lab) = Lab Vane Undrained Shear Strength (psf}

@ = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw Field SPT N-value

Hammer Efficiency Facter = Rig Specific Annual Calibration Value
Ngp = SPT N-uncarrected Comected for Hammer Efficiency

Ty = Pocket Torvane Shear Slrength (ps)
WC = Water Confent, percent

LL = Liguid Limit

PL = Plastic Limit

Pl = Plasiiclly Index

G = Grain Size Analysis

MV = Unsuccessful Eield Vane Shear Test Altempt WP = Weiaht of One Peson_ Nep = (Hammer Efficlency Faclor80%)*N-uncorrected C = Consclidation Test
Sample Information
Laboratory
by f - = 3
. £ a - 9 Testing
| s = & E ) 3 g . . Results/
; =4 J =] ) = @ c - Visual Description and Remarks
£ o & @ = £ a § o g L AASHTO
£ =3 = a L =) cwuill ES and
2| E = £ :bor g ol|l@az]z 2 .
- g 2L% 3 ojla| B !
31 8| & | 82 | 86385 | 2 | £ | SvjuLlo nified Class
25 T .
MD | 240 [25.00.27.00 51616/ 2] 7| ™ Similar to 2D in wash water.
32
37
38
27
[ 30 7 Brown, wet, medium dense, medinm SAND, trace fine gravel, trace Gii245147
D 24/16 30,00 - 32,0 2134515 8 11 8 silt. A-1-b, SW-SM
WC=324%
15
27 gl '
N =83
34 é:\.
o Sa. & bp
[ 35 Grey, wet, loose, fine SAND, frace silt. G#245145
4D | 24714 [35.00.37.00) 2431415 7 0w 12 A3, SP-SM
WC=23.1%
13
37
47
49
- 40 Grey, wet, loose, medium SAND, trace silt. G#245146
sD | 24716 |40.00 - 42.00) 1/3i3/4 5 8 | 19 A-l-b, SP
WC=21.6%
39
61
73
92
45 332.50 i S 45000 Gi045148
6D | 24/20 [43.00-47.00 1/2/2/2 4 é 41 Grey, wet, loose, Silty fine SAND. A4, SM
WC=33.9%
35
41
47
53 ) Yf
50 327.

lemarks:

-bgs = below existing ground surface (readway)

Stratification fines represent approximate boundaries between soil types; transitions may be gradual. Page 2 of §
* \Water leve! readings have been made at fimes and under conditions stated. Groundwater flucluations may occur due to conditiens olher
than those present at the fime measuremenls were made. Bori ng No.: BB-FSRO-101B




Maine Department of Transportation |Project: Eddy Flats Bridge (No. 2261) carries Routd Boring No.: BB-FSRO-101B
SoilfRock Exploration Eag Location 30}3 “:gl’;:saﬁ;};l‘:r Overflow
US CUSTOMARY UNITS P elE WIN: 17912.00
Driller: MaineDOT Elevation {ft.} 3715 Auger IDIOD: S-inch Solid Stem
Operator: Giguere/Giles Datum: NAVDSS Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 1bs//30 inches
Pate Start/Finish: 3/29.30/11-4/%,4,5,6/E L Drilling Method: Cased Wash Boring Core Barrel: W2 (2-inch-diameter)
Boring Location: Sta 299+23.2, 3.4 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level™: 13 feet bgs
Hammer Efficiency Factor: 0.84 Hammer Type:  Automatic [ Hydraulic[1 Rope & Cathead I
Definitions: R = Rock Core Sample Sy, = PealdRemolded Field Vane Undrained Shear Strength (psf} Ty = Pocket Tervane Shear Sirength (psf)
D = Spitt Spoon Sample S84 = Solid Stem Auger Sy(lab) = Lab Vane Undrained Shear Strength (psf} WG = Water Conlent, percent
MC = Unsuccassful Split Spoon Sample Attempt HSA = Hollow Stem Auger 0 = Unconfinad Compressive Sirength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value Pt = Piastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficlency Factor = Rig Specific Annual Calibration Value Pt = Plasticity Indax
V = Field Vane Shear Test, PP = Pocket Penetrometer WORJC = Weight of Rods or Casing Ngp = SPT N-uncorrected Gorrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Alempt WO1P = Weighl of One 0 Neo = (Hammer Efficiency Facter/60%}* N-uncorected C = Consolidation Test
Sample Information
- Laboratory
iy Q "
. £ B = Q - Testing
o = o £ o) G & : - Rasults/
oy j [l ]
) E 4 % © g = E .5 ; Visual Description and Remarks AASHTO
sl 2| & = 252 9 el .| E¢l8 |5 and
< - cepy 2 walas]| & Unified Class
gl &1 @ SE abats | 2] £ 8a|u€]l o S27.0
£ a8
7D 24/23  |50.00 - 52.00 4117172 2 3 56 |327.00 L 50500 Gu#245149
Grey, wet, soft, SILT, litile fine sand, frace clay, trace organics. Ad ML
57 WC=36.9%
53
53
57 :
F 55 ;
RS Grey, wet, very sofl, SILT, some clay, trace fine sand. G#245150
8D 24/24  |55.00 - 57.00 wo W%I];"’WOW - 55 Y 24 ey Y A-4, CL-ML
WC=43.1%
69 .
So. LAYEL ‘f
69
o
- Ve
- = 3#{1{3_}1 3.8 - sav 4
=
82
P 60 Failed 55x110 mm vane attemgt, would not push. G#245151
MV/eD| 24/24 (60.00 - 62.0 WOH/2/2/5 4 6 9t Grey, wet, medium stiff, SILT, some clay, trace fine sand. A, CL
WC=35.7%
107
116 i
|
120 \{!/
136 |313.00 - i 5/2 64.50]
65 Cobble from 65 to 65.5 fet bgs.
10m 24/12 16550 - 67.50 57111819 25 35 118 Grey, wet, dense, fine Sapdy coarse GRAVEL, trace silt. GH245152
A-1-a, GW-
108 GM
WC=9.1%
152
127 Sod i&}fv—&f g—
97
- 70 0750t —— — — — ~— 1t —— —— 70004 Gi#245153
11D 24712 [70.00 - 72.00 7719/10/11 29 41 115 ; Grey, wet, dense, mediug SAND, some fine geavel, little silt. A 1-b. SW-SMI
RC from 71 to 110.9 feetibgs, WC=10.6%
250
200
158
162
15
temarks:
-bgs = below existing ground surface (roadway)
Stratification linas rapresent approximate boundaries b 1 s0il types; itons may be gradual. Page 3 of 5
* Water level readings have been made at limes and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than those present at the lime measurements were mada. Bori ng No.: BB-FSRO-101B




Maine Department of Transportation Project: Eddy Flats Bridge (No. 2261) carries Rout] BOI‘II'Ig No.: BB-FSRO-101B
SailRock Exploration Log 302 over Saco River Overflow
Location: Fryeburg, Maine
US CUSTOMARY UNITS IO WIN: 17912.00
Drilier: MaineDOT Elevation (ft.) 3715 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVDSES Sampler: Standard Split Speen
Logged By: Wilder Rig Type: CME 45C Hammer WtiFall: £40 105430 inches
Date Start/Finish: 3/29,30/11-4/1,4,5,6/11 Drtlling Method: Cased Wash Boring Core Barrel: NQ2 {2-inch-diameter)
Boring Location: Sta 299+23.2, 5.4 feet Lt Casing ID/OD: HW (4/4.5™) & NW (3/3.5") Water Level™: 13 feet bgs
Hammer Efficiency Factor: 0.84 Hammer Type:  Automatic® HydrauticO Rope & Cathead D)
Definitions: R = Rock Core Sample 8, = Peak/Remofded Field Vane Undrained Shear Strength {psf) Ty = Pocket Torvane Shear Strengih (psf)
D = Split Spoon Sample S8A = Solld Stem Auger Sylap) = Lab Vane Undrained Shear Slrength (psh WG = Water Confent, pescent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Holfow Stem Auger qp, = Uncenfined Compressive Sirength (ksf) 1L = Liquid Limit
U = Thin Wall Tube Sample RC = Raller Cone -uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccassiui Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Facter = Rig Specific Annual Caflibration Value Pl = Piaslicity Index
V = Field Vane Shear Test, PP = Pocket Penetrometer WORIC = Weight of Rods ar Casing Ngg = SPT N-uncorrected Correcled for Hammer Efficiency G = Grain Size Analysis
= Unsuccessful Fleld Vane Shear Test Aflemol WO1P = Weichl of One Persen Ngg = {Hammer Efficiency Factor/§0%)N-uncorecied C = Censolidation Tesi
Sample Information
—_ - Laboratory
. = 4 = — E Testing
2 = & = = ) - Results/
- ] < 14
= E é 3 e g = g o 5 Visual Description and Remarks AASHTO
sle| 5| ¢ g52.9 | 8| | B¢l and
= 8 c 5w Y o] e Lnifi .
] & & B E nBKnSs Z z | Salue nified Class
75 150 Cobbles and Boulders from 75 to 77.8 feet bgs.
185
220
266
258 EbEf i)
80 297.50 B0.0(H GH#2d5154
12D 18/16 180.00-81.5 32/50/35 85 119 £83 Grey, wet, hard, fine Sandy SILT, frace fine gravet, trace clay. A4, SC-SM
WC=13.1%
£70
132
294.50 83,001
127
275
[ 83 Grey, wet, very dense, medivm SAND, little fing gravet, little silt. G#245155
130> | 8.4/8.4 [85.00 - 85.70, 10/50(2.47) e 178 A-1-b, SM
WC=12.8%
186
486 L&}Nf
494 5
{ cpatisve (/é ’)
297
- 90 Grey, wet, very dense, fine SAND, little fine graved, trace silt, G#245156
14D &6/6  150.00 - 505 50 - 213 A-1-b, SW-SM
WC=132%
a2 e
- N >5D
7!
23
95 Similar to 14D,
15D 0.6/2 9500 - 95 8 14/50(3.6") - 87
87
110
313
238
100
Remarks:
-bgs = below existing ground surface (roadway)
Stratification lines represent approximate boundaries between soil types; transitians may be gradual. Page 4 cf 5
* Waler level readings have been made at fimes and under conditions staled. Groundwater fluctuations may occur dug to condilions cther .
than those present at {he time measurements were made. Boring No.: BB-FSR0O-101B




Maine Department of Transportation
SoillReck Exploration Log

Project: Eddy Flats Bridge (No. 2261} carries Routd

302 over Saco River Overflow

Location: Frycbueg, Maine

Bering No.:

BB-FSRO-101B

US CUSTOMARY UNITS WIN: 17912.00
Drilier: MaineDOT Elevation (ft.) 3775 Auger ID/OD: 3-inch Solid Stem
Operator: Giguere/Giles Datum: NAVDES Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt.J/Fall: 140 1bs//30 inches
Date Start/Finish: 3/29,30/11-4/1,4,5,6/F 1 Drilting Method: Cased Wash Boring Core Barrel: NQ2 {2-inch-diameter)
Boring Location: Sta 2994232, 3.4 feet Lt. Casing ID/OD: HW (4/4.5"} & NW (3/3.5") Water Level™: 13 feet bgs
Hammer Efficiency Factor: 0.84 Hammer Type:  Aufomatic ® Hydraulic O Rope & Cathead O

Definilions:

[ = Sglit Spoan Sample

MD = Unsuccessful Split Spoen Sample Altempt

U = Thin Wall Tube Sample

M) = Unsuccessful Thin Wall Tube Sample Attempl

V = Field Vane Shear Test, PP = Packet Penetrometer

RC = Roller Cone

R = Rock Core Sample
58A = Solid Slem Auger
HSA = Hollow Stem Auger

WCH = Weight of 140lb. Hammer
WORIJC = VWeight of Rods or Casing

Sy = Peak/Remolded Field Vane Undrained Shear Strength (psf}
Su(jab) = Lab Vane Undrained Shear Strength (psf}

ap = Unconfineé Compressive Sirength {ksf}
-uncomrected = Raw Field SPT N-value

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

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

LL = Liquid Limit

Pl = Plastic Limit

Pl = Plasticity index

G = Grain Size Analysis

-bgs = below existing ground surface {roadway)

| MV = Unsuccessful Field Vane Shear Test Alempt W19 = Weight of One Person,_____Nan = (Hammer Efficiency Faclon/80%)*N-uncomected ... ... C=ConsolidationYest |
Sample Information
— P Saa Laboratory
) c % = . E o Testing
[+ = O £
= =z d [ © & o o = Visual Description and Remarks Results/
& o 0] @ = S o o © AASHTO
sle| €| = ¢g2 o | 8 Bols |5 and
o c _ 20 5 o m=lz | @ ified Cla
al & & 3E DG S 2| 2| 82juE| 5 Unified Class,
106G 100.00 - " | 8%.50|  Grey, wet, very dense, fine SAND, littte silt, trace fine gravel. GH#245157
16D |10.8/10.8 100.90 50/50(4.8") - 195 Wi é}; A-2-4,SM
P WwC=129%
235
242 [
274,50 £03.00
275
370
F 105 05.00 - Grey, wet, hard, STLT, some clay, some fine sand, trace fine gravel. G#245158
17D | 14.4/12 106 20 10/60/40(2.4"0 e 300 A-d, CL
3 WC=20.1%
167
222
294
402
- 110 i
110.00 - . Grey, wet, hard, S ;7 little clay, trace fine sand, G#245159
18D | 96196 | oo 29/50(3.6°) - NQ-2 T f L 1 IO A-4, CL-ML
Rl 50455, = RQD = 88" 266.60} s o 110,901 WO=23 6%
116.50 - F*%4 | Top of Bedrock at Etev, 266.6 f1, ae
115.90 %7{ Rl:Bedrock:
| R1:Core Times (min:sec)
7] 110.9-111.9 & (2:55)
| 111.8-112,9 ft (2:45)
Z112.9-113.9 L (2:45)
J 113.9-114.9 f (2:50)
-:__ 114.9-115.9 1 (3:00) 98% Recovery
115 IS
115.90 - = o0 >
R2Z 60/60 120.90 RQD =95%
R2:Bedrock:
R2;Core Times (min:sec)
115.9-116.9 £ (2:38)
116.9-117.9 ft (3:20)
117.9-118.9 fi (4:20)
118.9-119.9 £ (3;25)
119.9-120.9 ft (3:25) 100% Recovery
- 120 A
256.60 £20.901
Bottom of Exploration at 120.90 feet helow ground surface.
125
Remarks:

than those present at the time measurements were made,

Stralification lines represent approximate boundaries betwaen soil types; transitions may be gradual,

* Water level readings have been made & limes and under conditions staled. Groundwaler fluciuations may eccur due to condifions other

Page 5 of 5

Boring No.: BB-FSRO-101B




LPile Technical Manual, 2016

Table 3-2 Chapter 3 — Lateral Load-Transfer Curves for Soil and Rock

loading. The load was applied in two directions, with the load in the forward direction being
more than twice as large as the load in the backward direction. After a significant number of
cycles, the deflection at the top of the pile was either stable or creeping slowly, so an equilibrium
condition was assumed. The p-y curves for cyclic loading are intended to represent a lower-
bound condition. Thus, a designer might possibly be computing an overly conservative response
of a pile, if the cyclic p-y curves are used and if there are only a small number of applications of
the design load (the factored load).

3-3-7-2 Procedure for Computing p-y Curves in Soft Clay for Static Loading

The following procedure is for short-term static loading and is illustrated by Figure 3-
12(a). As noted earlier, the curves for static loading constitute the basis for indicating the
influence of cyclic loading and would be rarely used in design if cyclic loading is of concern.

1.  Obtain the best possible estimates of the variation of undrained shear strength ¢ and
effective unit weight with depth. Also, obtain the value of &, the strain corresponding to
one-half the maximum principal stress difference. If no stress-strain curves are available,
typical values of & are given in Table 3-2.

Table 3-2 Representative Values of & for Soft to Stiff Clays

Consistency of Clay 50
Soft 0.020
Medium 0.010
Stiff 0.005

2. Compute the ultimate soil resistance per unit length of pile, using the smaller of the values
given by the equations below.

D, = {3+ Farg x+ix} O oo (3-20)
Cc b

where

7avg = average effective unit weight from ground surface to p-y curve,’

x = depth from the ground surface to p-y curve,
¢ = shear strength at depth x, and
b = width of pile.

! Matlock did not specify in his original paper whether the unit weight was total unit weight or
effective unit weight. However, APl RP2A specifies that effective unit weight be used. Most
users have adopted the recommendation by API and this is the implementation chosen for LPile.

69
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Chapter 3 — Lateral Load-Transfer Curves for Soil and Rock |Technical Manual for LPile 2016 |

Table 3-6 Representative Values of k for Fine Sand Below the Water Table for Static and Cyclic

Loading
Relative Density
Recommended k Loose Medium Dense
MN/m” 5.4 16.3 34
(pci) (20.0) (60.0) (125.0)

Table 3-7 Representative Values of k for Fine Sand Above Water Table for Static and Cyclic

Loading
Relative Density
Recommended k Loose Medium Dense
NMIN/me 6.8 24 .4 61.0
(pci) (25.0) (90.0) (225.0)

If the sand profile is coarse or well-graded sand, the user may consider using a higher
value of k that those suggested in the tables above. While experimental data for k in well-
graded sands is poorly documented, use of values 10 to 50 percent higher may be
appropriate in dense and very dense well-graded sands that do not contain any
compressible minerals such as mica.

7. Fit the parabola between point k and point m as follows:
a. Compute the slope of the p-y curve between point m and point u using

s P e (3-63)
myp,
c. Compute the coefficient C using
C =Pt (3-64)
Ym

8. Compute the y value defining point k using

c \ri
yk = (Ej ........................................................ (3-65)

Compute the p value defining point k using

96
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3.4 Various Unit-Weight Relationships 59
Various Unit-Weight Relationships

In Sections 3.2 and 3.3, we derived the fundamental relationships for the moist unit weight,
dry unit weight, and saturated unit weight of soil. Several other forms of relationships that
can be obtained for vy, y,, and vy, are given in Table 3.1. Some typical values of void ratio,
moisture content in a saturated condition, and dry unit weight for soils in a natural state
are given in Table 3.2.

Table 3.1 Various Forms of Relationships for vy, y,, and vy,

Moist unit weight (y) Dry unit weight (y,) Saturated unit weight (y,)

Given Relationship Given Relationship Given Relationship
w. G (1 + w)GS‘YW Y (GS + e)’)’w
> 59 4 - s w N —_—
I1+e Y 1 +w G 1+e
S G.e (Gs + 56)7711 G. e Gs'}’w GS, n [(1 - I’l)G + n]y
1+e ’ lL+e o <1+wsat>
” wsa s
(1 + w)Gyy, Gy n Gyyu(l = n) oo 1+ wyG, /) 7"
w. Gy, § wG, Gyvw 1+ Wy
Gs’ w, S TN\ €, Weye Y
1 + <WGA'> Wqay 1+e
w,Gon Gyl = n)(1 + w) S o n(l + wm)y
S, Gy n Gyl = n) + nSy, e, w, S €S‘yw e Wiy b
T (1 +e)w p
Y Yas € Ya t (1 n e)vw
Vsat» € Vsat — 1+e
Yar 1 Ya + Yo
Ysar 1 Ysat — MY 1
‘YSab GS‘ (ysat _ qu)GS ’yd, S <1 - G.Y>yd + yw
(GS N 1) Ya» Weat yd(l + wsat)

Table 3.2 Void Ratio, Moisture Content, and Dry Unit Weight

for Some Typical Soils in a Natural State

Natural moisture

content in a Dry unit weight, y,

Void saturated
Type of soil ratio, e state (%) Ib /ft kN/m?

Loose uniform sand 0.8 30 92 14.5
Dense uniform sand 0.45 16 115 18
Loose angular-grained

silty sand 0.65 25 102 16
Dense angular-grained

silty sand 0.4 15 121 19
Stiff clay 0.6 21 108 17
Soft clay 0.9-14 30-50 73-93 11.5-14.5
Loess 0.9 25 86 13.5
Soft organic clay 2.5-3.2 90-120 38-51 6-8
Glacial till 0.3 10 134 21




CHAPTER 3 - LOADS

3.4 Construction Loads

The construction live load to be used for constructibility checks is 50 psf applied
over the entire deck area. Consideration should be given to slab placement
sequence for calculation of maximum force effects.

3.5 Railroad Loads

Railroad bridges should be designed according to the latest American Railroad

Engineering and Maintenance-of-Way Association specifications (AREMA,

2002), with the Cooper live loading as determined by the railroad company.

3.6 Earth Loads

3.6.1 General

Earth pressures considered for wall -and substructure design must use the
appropriate soil weight shown in Table 3-3.

Table 3-3 Material Classification

Interface
Internal | Soil Total gzz:&:f Friction,
Soil | Soil Description Angle of Unit tan 5 ’ Angle,
Type P Friction | Weight Co?:::re,te Concrete
of Soll, {pcf) to Soil to Soil
: 5
Very loose to loose silty sand and gravel
Very loose to loose sand 0x ' o
1 Very loose to medium density sandy silt 29 100 0.35 10
_ Stiff to very stiff clay or clayey silt
Medium density silty sand and gravel
2 | Medium density to dense sand 33° 120 0.40 22°
Dense to very dense sandy silt
Dense to very dense silty sand and
3 | gravel 36° 130 0.45 24°
Very dense sand
Granular underwater backfill o o
4 Granular borrow 32 125 0.45 _24
5 | Gravel Borrow 36° 135 0.50 27°

* The value given for the internal angle of friction (¢) for stiff to very stiff silty

clay or clayey silt should be used with caution due to the large possible
variation with different moisture contents.

August 2003
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l.ambe and Whitman, Soil Mechanics, 1969
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Fig. 11.14 Correlation between friction angle and penetra-
tion resistance (From Peck, Hanson. and Thornburn. 1953).
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Eddy Flats Bridge #2261 Calculation of Earth Pressure A. Van Buskirk

Fryeburg, Maine May 2018
WIN 17912.00 Checked by:___
LK 5/2018

Earth Pressure:

Backfill engineering strength parameters

Soil Type 4 Properties from MaineDOT Bridge Design Guide (BDG)

Unit weight 4 := 125-pcf
Internal friction angle ¢':= 32-deg
Cohesion cq = 0-psf

Integral Abutment - Passive Earth Pressure - Coulomb Theory

a = Angle of fill slope to the horizontal a:= 0-deg
&1 =Angle of internal friction ¢'=32-deg
3 = Angle of back face of wall to the horizontal B :=90-deg

Use Coulomb for cases where interface friction is considered; typically gravity shaped
structures, and integral abutments where the ratio of wall height to wall movement is .005 or
greater. Coulomb should also be used when the fill slope is greater than horizontal.

For precast IAB abutment against clean sand, silty sand-gravel mixture use 6 = 17 - 22, per
LRFD Table 3.11.5.3-1

d = friction angle between fill and wall taken as specified in LRFD Table 3.11.5.3-1

(degrees)

0':= 19.5-deg

K _ sin(B — (1)‘)2 Das, Principles of
p_coulomb -— Foundation Engineering

. ] ] . ] 2
sin(B)-sin(B + 6.)_(1 _/ SI_n(cb + 6)-s!n(d> - oc)j 7th Ed. p. 366 Eq. 7.71
sin(3 + &")-sin(B + )

Kp_coulomb =6.73 |

Integral Abutment and Wingwall - Passive Earth Pressure - Rankine Theory

Use Rankine only if the ratio of wall height to wall movement is significantly less than .005 and the
fill slope is horizontal to the top of the wall. Bowles does not recommend use of Rankine method
for Kp when a > 0.

a = Angle of fill slope to the horizontal a:= 0-deg

Das, Principles of
Foundation Engineering
)2 7th Ed. p. 363 Eq. 7.67

cos(a) + \/cos(oc)2 - cos(d>‘)2

Kp_rank := cos(a)-
cos(a) —\/cos(u)2 —cos(¢'

S it = 325 P, is oriented at an angle of a to the vertical plane

10f2
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Eddy Flats Bridge #2261 Calculation of Earth Pressure A. Van Buskirk
Fryeburg, Maine May 2018
WIN 17912.00 Checked by:__

Cantilevered Wingwall Live Load Surcharge
At-Rest Earth Pressure - Rankine Theory

Ko := 1 —sin(¢") Das, Principles of
Geotechnical Engineering

7th Ed. p 427 Eq. 13.5

20f2
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Chesterville Frost Penetration Analysis A. Van Buskirk
21688.00 February 2018
LK 3/26/18

Method 1 - MaineDOT Design Freezing Index (DFI) Map and Depth of Frost Penetration Table,
BDG Section 5.2.1.

From Design Freezing Index Map: Fryeburg, Maine
Case 1 - coarse grained granular fill soils W=10%

DFI, := 1300 dq:= 76.3-in
DFl, := 1400 d, := 79.2in
Approximate DFI at project = 1390 find frost depth by interpolation:
DFl; := 1390
DFl; — DFly)-(d, — d
dg = dy + (DF1y 1) (¢2 - ¢ ds = 78.9-in
(DFI, - DFLy)

Depth of Frost Penetration d3 = 6.6t

Method 2 - ModBerg Software

Examine foundations placed on coarse grained fill soils

-— ModBerg Results -—

Project Location: Lewiston, Maine

Ajr Design Freezing Index = 1224 F-days
N-Factor = 0.80

Surface Design Freezing Index = 979 F-days
Mean Annual Temperature = 46.4degF

Design Length of Freezing Season = 118 days

Layer
#:Type t wh d Cf Cu Kf Ku L

1-Coarse 63.510.0125.0 28 34 2.0 1.6 1,800

t = Layer thickness, in inches.

w2 = Moisture content, in percentage of dry density.

d = Dry density, in Ibs/cubic ft.

Cf = Heat Capacity of frozen phase, in BTU/(cubic ft degree F).

Cu = Heat Capacity of thawed phase, in BTU/{cubic ft degree F).
Kf = Thermal conductivity in frozen phase, in BTU/{ft hr degree).
Ku = Thermal conductivity in thawed phase, in BTU/(ft hr degree).
L = Latent heat of fusion, in BTU / cubic ft.

e o6 ope o o o ohe b o oo ohe s o e o ok sl R ke o s R b o o s b o ol o ok o o e ke ok o e e ok sl e ke e s B e e o o b e ol ol ohe ke e

Total Depth of Frost Penetration =5.29 ft=63.5in.
Recommendation: 6.6 feet for design of foundations constructed on coarse grained soils

lof1l
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Figure 5-1 Maine Design Freezing Index Map UI
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CHAPTER 5 - SUBSTRUCTURES

5.2 General

Interpolate _ - _ L

5.2.1 Frost

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

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

Table 5-1 Depth of Frost Penetration

Design Frost Penetration (in)
Freezing Coarse Grained Fine Grained
Index | w=10% | w=20% | w=30% | w=10% | w=20% | w=30%
1000 66.3 55.0 47.5 471 40.7 36.9
1100 69.8 57.8 49.8 49.6 42.7 38.7
1200 73.1 60.4 52.0 51.9 44.7 40.5
1300 76.3 63.0 54.3 54.2 46.6 42.2
_1400_ 792 65.5 56.4 56.3 48.5 43.9
1500 82.1 67.9 58.4 58.3 50.2 454

1600 84.8 70.2 60.3 60.2 51.9 46.9

1700 87.5 2.4 62.2 62.2 53.5 48.4

1800 90.1 74.5 64.0 64.0 55.1 49.8
1900 92.6 76.6 65.7 65.8 56.7 51.1
2000 951 78.7 67.5 67.6 58.2 52.5
2100 97.6 80.7 69.2 69.3 59.7 53.8
2200 100.0 82.6 70.8 71.0 61.1 55.1

2300 102.3 84.5 724 72.7 62.5 56.4

2400 104.6 86.4 74.0 74.3 63.9 57.6

2500 106.9 88.2 75.6 75.9 65.2 58.8

2600 109.1 89.9 77.1 77.5 66.5 60.0

March 2014 5-3
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Seismic Parameters



Eddy Flats Bridge #2261
Fryeburg
WIN 17912.00

Seismic Site Classification

BB-FSRO-101B
Depth | 101 Ng | di di/N
3 53 3 0.06
6 48 3 0.06
11 15 5 0.33
16 4 5 1.25
21 7 5 0.71
26 17 5 0.29
31 11 5 0.45
36 10 5 0.50
41 8 5 0.63
46 6 5 0.83
51 3 5 1.67
56 1 5 5.00
61 6 5 0.83
66.5 25 55 0.22
71 41 45 0.11
81 50 10 0.20
85 50 4 0.08
90 50 5 0.10
95 50 5 0.10
95 50 0 0.00
100 50 5 0.10
SUM 100 6.73
di/di/N _ 14.85

BB-FSRO-102
Depth | 102 Ng | di di/N
6 11 6 0.55
11 7 5 0.71
16 17 5 0.29
21 7 5 0.71
31 8 10 1.25
41 4 10 2.50
51 4 10 2.50
61 1 10 10.00
71 1 10 10.00
815 17 105 | 062
91 24 95 0.40
100 63 9 0.14
SUM 100 | 28.99
di/diIN __ 3.45

| sum | Nav. | 915 |

N,,. <15
Conclusion: Site Class E

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

A. Van Buskirk

May 2018
Check by: LK 5/2018
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Fryeburg Eddy Flats Bridge #2261
WIN 21688.00

Sesmic

5/4/2018

Conterminous 48 States
2007 AASHTO Bridge Design Guidelines
AASHTO Spectrum for 7% PE in 75 years

Latitude = 44.029542
Longitude =-070.904463
Site Class B

Data are based on a 0.05 deg grid spacing.
Period Sa

(sec) (8)

[0.0 0.100 PGA - Site Class B |
0.2 0.196 Ss -Site Class B
1.0 0.049 S1 -SiteClassB

Conterminous 48 States

2007 AASHTO Bridge Design Guidelines
Spectral Response Accelerations SDs and SD1
Latitude = 44.029542

Longitude =-070.904463

As = FpgaPGA, SDs = FaSs, and SD1 = FvS1

Site Class E - Fpga= 2.50, Fa= 2.50, Fv= 3.50

Data are based on a 0.05 deg grid spacing.
Period Sa
(sec) (8)
0.0 0.250 As -SiteClassE
0.2 0.489 SDs - Site Class E
1.0 0.172 SD1-Site Class E

LK 5/2018
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Fryeburg Eddy Flats Bridge #2261

WIN 21688.00
Sesmic
5/4/2018
LK 5/2018
All Sa vs. T Spectra
5% Damping
Conterminous 48 States
Latitude = 44.02954 deg Longitude =-70.904460 deg
Site Class E Fpga = 2.50 Fa=2.50 Fv =3.50
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Downdrag



Calc: LK 7/3/2018
Check: BS 7/9/2018
Re-analyzed for Liquefaction: LK 8/3/2018

Fryeburg
17912.00

DOWNDRAG DUE TO LIQUEFACTION - DOWNDRAG COMPUTATION PER NAVFAC and Sandford - Abutment No. 1 Piles

1. NAVFAC DM 7.2-211: DD Load per soil layer = Beta*Po (effective vertical stress midlayer)

2. Beta Values PER NAVFAC 7.2-211

3. Beta values per Sandford (1998) Pages 151 - 152; field measurements confirmed one-half reduction of NAVFAC Beta's recommended by Meyerhof (1976) for non-displacement piles.

= soil deposits subject to liquefaction

Effective Cummulative Effective Cummulative
Sample soil thickness Total Effective Vertical Overburden Vertical Overburden Vertical Overburden  Effective Stress
type feet Unit Weight Unit Weight Pressure at bottom Pressure Pressure at at each midpoint
of each layer at bottom of layers midpoint of each layer
New fill 11 125 125 1375 1375 688 688
Existing Fill 5 125 125 625 2000 313 1688
Loose fill 4.5 120 120 540 2540 270 2270
1D V. loose Alluvium 4 118 56 222 2762 111 2651
2D Loose alluvium 6 110 48 286 3048 143 2905
MD, 3-5D Loose alluvium 20 112 50 992 4040 496 3544
6D Silty Sand 10 136 74 736 4776 368 4408
7,8,9D Soft Silt 10 - - - - - -
10D Till 20 -- -- -- -- -- --
Downdrag
stratum no. soil thickness effective Beta per Beta per Pile Area Downdrag per Sandford Betas
type feet stress at NAVFAC Sandford (box perimeter xL)  per NAVFAC Beta rhof 1/2 reduction justified)
midlayer (psf) (kips) (kips)
new fill 11 688 abutment abutment abutment
existing fill 5 1688 0.35 0.175 23.75 14.03 7.01
loose fill 4.5 2270 0.35 0.175 21.38 16.98 8.49
1D v. loose alluvium 4 2651 0.35 0.175 19.00 17.63 8.82
2D loose alluvium 6 2905 0.35 0.175 28.50 28.98 14.49
MD, 3-5D loose alluvium 20 3544 0.35 0.175 95.00 117.84 58.92
6D Silty Sand 10 4408 0.35 0.175 47.50 73.28 36.64
7,8,9D Soft Silt 10 - - - - - -
10D Till 20 -- -- -- -- -- --
Downdrag load due 238 119
to liquefaction (kips)
Pile size Flange Width Depth Box Perimeter  Box Perimeter (ft)
14x89 14.70 13.80 57.00 4.75
14x117 14.90 14.20 58.20 4.85




Fryeburg

17912

.00

DOWNDRAG DUE TO LIQUEFACTION - DOWNDRAG COMPUTATION PER NAVFAC and Sandford

1. NAVFAC DM 7.2-211: DD Load per soil layer = Beta*Po (effective vertical stress midlayer)
2. Beta Values PER NAVFAC 7.2-211
3. Beta values per Sandford (1998) Pages 151 - 152; field measurements confirmed one-half reduction of NAVFAC Beta's recommended by Meyerhof (1976) for non-displacement piles.

= soil deposits subject to liquefaction

Calc: LK 7/3/2018
Check: BS 7/9/2018

Re-analyzed for Liquefaction: LK 8/3/2018

Effective Cummulative Effective Cummulative
stratum no soil thickness Total Effective Vertical Overburden Vertical Overburden Vertical Overburden Effective Stress
type feet Unit Weight Unit Weight Pressure at bottom Pressure Pressure at at each midpoint

of each layer at bottom of layers midpoint of each layer
1 sand 11 125 125 1375 1375 688 688
2 sand 4 125 125 500 1875 250 1625
3 sand 5 105 43 213 2088 107 1982
4 sand 3 118 56 167 2255 83 2171
5 sand 12 112 50 595 2850 298 2552
6 sand 10 118 56 556 3406 278 3128
7 sand 10 98 36 356 3762 178 3584
8 sand 10 135 73 726 4488 363 4125
9 clay 20 122 60 1192 5680 596 5084

Downdrag
stratum no soil thickness effective Beta per Beta per Pile Area Downdrag per Sandford Betas
type feet stress at NAVFAC Sandford (box perimeter x L) per NAVFAC Beta (Meyerhof 1/2 reduction justified)
midlayer (psf) (kips) (kips)
1 sand 11 688 abutment abutment abutment
2 sand 4 1625 0.35 0.175 19.00 10.81 5.40
3 sand 5 1982 0.35 0.175 23.75 16.47 8.24
4 sand 3 2171 0.35 0.175 14.25 10.83 5.41
5 sand 12 2552 0.35 0.175 57.00 50.92 25.46
6 sand 10 3128 0.35 0.175 47.50 52.00 26.00
7 sand 10 3584 0.35 0.175 47.50 59.58 29.79
8 sand 10 4125 0.35 0.175 47.50 68.58 34.29
9 clay 20 5084 0.20 0.160 95.00 96.60 77.28
Downdrag load due 231 116
to liquefaction (kips)
Pile size  Flange Width Depth Box Perimeter Box Perimeter (ft)
14x89 14.70 13.80 57.00 4.75
14x117 14.90 14.20 58.20 4.85



Soil profile for liquefaction and downdrag evaluations

Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-101B
Soil/Rock Exploration Log Locaﬁon:mé%ﬁ éacnﬁ;rlw\f Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 3775 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs//30 inches
Date Start/Finish: 3/29,30/11-4/1,4,5,6/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+23.2, 3.4 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 13 feet bgs
Hammer Efficiency Factor: 0.84 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

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

WOH = Weight of 140lb. Hammer

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

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

-bgs = below existing ground surface (roadway)

V = Field Vane Shear Test, PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngo = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis 383
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test _""OPosed RS
Sample Information
— Laboratory
> o Ro] .
. £ a = o] o Testing
— S = @ = < Q ] ) 1 Results/
> z [a] = 9] |
£ z g - © < ED, E > _5 ° Visual Description and Remarks AASHTO
sl e | € 5 252_0 g el% | g and
el s 3 &5 528%¢kx 3| 8| 8o z| g Unified Class,
a] [%) o nE mnno z z Om |WE| O
0 AN E 4.5-inch-thick layer of pavement. ol
2R Fill soilssimilar to BB—FSRO—lEthto 15 feet bgs.
aSpun HW casing ahead to 20 feet bgs.
11" at 125 pcf
15' 129 pcf
372 Bottom proposed fbutment
F 5
Cobbles from 5.5 to 6.5 feet bgs.
Cobbles from 7 to 8.5 feet bgs.
9.5 ft
at 125 pcf
[ 10
Boulder from 10.3 to 11.5 feet bgs.
watertable
\/
F 15 362.5[3 / 1501 Gyoa5144
1D 24/13 |15.00 - 17.00 4/2/1/1 3 | 4 ; Olive-brown, wet, very loose, Silty fine SAND, trace fine gravel, A4 SM
(Stream Alluvium). Dry Unit weight = 92 pcf .
Sat. Unit weight = 118 pcf WC=31.9%
\\ / 358.5 19.01
[ 20 Brown, wet, loose, SAND, trace fine gravel, trace silt, (Stream
2D 24/14 120.00 - 22.00 2/2/3/4 5 7 25 Alluvium).
Dropped in NW casing at 20 feet bgs.
22 1
%! Dry Unit weight = 92 pcf
33 § Sat. Unit weight = 110 pcf
31
35
25
Remarks:

* Water level readings have been made at times and under conditions stated. Groundwate
than those present at the time measurements were made.

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

r fluctuations may occur due to conditions other

Page 1 of 5

Boring No.: BB-FSRO-101B
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Maine Department of Transportation

Soil/Rock Exploration Log

Project: Eddy Flats Bridge (No. 2261) carries Routd

302 over Saco River Overflow

Location: Fryeburg, Maine

Boring No.:

BB-FSRO-101B

US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 3775 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs//30 inches
Date Start/Finish: 3/29,30/11-4/1,4,5,6/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+23.2, 3.4 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 13 feet bgs

Hammer Efficiency Factor: 0.84

Hammer Type:

Automatic X

HydraulicOJ

Rope & Cathead CJ

Definitions:
D = Split Spoon Sample

V = Field Vane Shear Test,

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

R = Rock Core Sample
SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

PP = Pocket Penetrometer

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

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

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

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

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

-bgs = below existing ground surface (roadway)

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
> < o .
. £ ° = 8 o Testing
— 2 = @ = 9 Q °] ) - Results/
- z 1%} [s] © s o c - Visual Description and Remarks
i3 o 3 o = % a 5 o S o AASHTO
= g— = g— 25c 0O e = s and
| ® 3 3 8205k 3| 8| gs|o g Unified Class,
o] [%) o nE nnno z z Om | W O
25 T SimiTar to 2D in wash water.
MD 24/0 [25.00 - 27.00 5/6/6/7 12 ——17_| A B
9 bpf
32 BB-FSRO-203
Dry Unit weight = 92 pcf
37 Sat. Unit weight = 112 pcf
38
27 i
[ 30 E Brown, wet, medium dense, medium SAND, trace fine gravel, trace G#245147
3D 24/16 {30.00 - 32.00 2/3/5/5 8 11 8 ,». slt. A-1-b, SW-SM|
]E WC=32.4%
15 a
2z IE
34 5
46 i
[ 35 Grey, wet, loose, fine SAND, trace silt. G#245145
4D 24/14 |35.00 - 37.00 2/3/4/5 7 10 12 b A-3, SP-SM
£ WC=23.1%
13 g
I
37 6l
47
19 i
- 40 ] Grey, wet, loose, medium SAND, trace silt. G#245146
5D 24/16 140.00 - 42.00 1/3/3/4 6 8 19 I A-1-b, SP
WC=21.6%
39
61
73
92
[ 45 45.01 Guoa5148
6D 24/20 145.00 - 47.00 1/2/2/2 4 E| 1 Grey, Wet, loose, Silty fine SAND, (Glaciolacustrine probably A-4 SM
WC=33.9%
35
41 Dry Unit weight = 102 pcf
Sat. Unit weight = 136 pcf
47
53
50
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 2 of 5

Boring No.: BB-FSRO-101B
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Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-101B
Soil/lRock Exploration Log Locaﬁon:%gr;gbe; éacntn)alfrlw\f Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 3775 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs//30 inches
Date Start/Finish: 3/29,30/11-4/1,4,5,6/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+23.2, 3.4 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 13 feet bgs
Hammer Efficiency Factor: 0.84 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

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

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

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

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

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

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

-bgs = below existing ground surface (roadway)

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
> < o .
. £ ° = 8 o Testing
— S = @ = 9 Q o ) - Results/
; z [a] I3 19} c a
£ P E ° e . % = £ o s ° Visual Description and Remarks AASHTO
= g— = g— 25c 0O e = s and
| = § g2 S2L%k 2| 8| g2|35] 8 Unified Class.
o] [%) o nE mnnao z z Om | W [©)
50
7D 24/23 |50.00 - 52.00 41172 2 3 59 32 505 Guo45149
Grey, wet, soft, SILT, little fine sand, trace clay, trace organics, A-4 ML
57 (Gleciolacustring). WC=36.9%
53 Sat. Unit weight = 92 pcf
53
57
- 55 .
WOR/WOR/WOR/ Grey, wet, very soft, SILT, some clay, trace fine sand. G#245150
8D 24/24 |55.00 - 57.00 WOR 55 A-4, CL-ML
WC=43.1%
69
69
68
82
- 60 Failed 55x110 mm vane attempt, would not push. G#245151
MV/9D| 24/24 160.00 - 62.00 WOH/2/2/5 4 6 91 Grey, wet, medium stiff, SILT, some clay, trace fine sand. A-4,CL
WC=35.7%
107
116
120
136 | 313.0 64.51
[ 65 Cobble from 65 to 65.5 feet bgs.
10D 24/12 165.50 - 67.50 5/7/18/19 2 35 118 Grey, wet, dense, fine Sandy coarse GRAVEL, trace silt, (Glacia G#245152
Till). A-1-a, GW-
108 GM
Sat. Unit weight = 147 pcf WC=9.1%
152
127
97
F 70 307.5 i ) . ) 700( G#o45153
11D | 24/12 [70.00- 72.00 7/19/10/11 29 | 41 | 119 Grey, wet, dense, medium SAND, some fine gravel, little silt. |A-1-b, SW-SM
RC from 71 to 110.9 feet bgs. WC=10.6%
250
200
158
162
75
Remarks:

than those present at the time measurements were made.

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

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
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Soil Profile for Downdrag Evaluations due to Liquefaction

Maine Department of Transportation  |project: Eddy Flats Bridge (No. 2261) carriesRoutd BOTiNg No.: - BB-FSRO-102
. . 302 over Saco River Overflow Saturated Unit Weights shown
Soil/Rock Exploration Log - ) i not otherwi ified
Location: Fryeburg, Maine It not otherwise specifie
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+61.2, 12.7 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.
Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX HydraulicOJ Rope & Cathead
Definitions: R = Rock Core Sample Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) Ty = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger ap = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value Pl = Plasticity Index
V = Field Vane Shear Test, PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngo = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information Roadway surface Elev. 383
— = Laboratory
. £ 5 n 2 . Testing
— S = @ = e o ] ) . Results/
> z [a] = 9] 3
£ z g - © < E E > _5 o Visual Description and Remarks AASHTO
sl e | € 5 252_0 g el% | g and
el s 3 sz 528%¢kx 3| 8| R8alez| & Unified Class,
o (%] o nE mnno z z Om |WE| O
0 7-inch-thick |ayer of pavement.
s | 3774 yeaae 0s)
Cobble from|1.5 to 2.2 feet bgs.
Granular Borrow
125 pcf
F 5 Brown, moist, medium dense, medium SAND, little fine gravel, trace | G#245160
1D | 24/12 | 5.00-7.00 2/3/5/3 8 1 silt, occasiorfal cobbles, (Fill). A-1-b, SP-SM
WC=4.1%
Bottom of Abutment 372
Granular Borrow 125 pcf
v 368
[ 10 ] Brown, mois, loose, medium SAND, little fine gravel, littlesilt, (Fill).| G#245161
2D 24/14 110.00 - 12.00 2/2/3/6 5 7 agpP aspun HW casing to 20 feet bgs. A-1-b, SP-SM
WC=14.0%
Layer 2 (Elev. 368.0 - 363.0)
Saturated unit weight = 105 fcf,
29 degrees
363
[ MD 24/1 (15.00- 17.00 5/5/7/8 12 17 Similarto2
01 Layer 3 (Elev. 363.0 - 359.5)
118 pcf, 32 degrees
Taon P2 1 | YT f. ' Zon
HoptHevatior-oitgueracton2end 360
S : 18.5]
1 Layer 4 (Elev. 359.5 - 348.0)
20 Brown, wet, loose, medium SAND, trace coarse gravel, trace silt, G#245162
3D 24/18 |20.00 - 22.00 2/3/2/3 5 7 10 (Stream Alluvium). A-1-b, SP
Dropped in NW casing at 20 feet bgs. WC=22.1%
10
12 112 pcf
29 degrees
12
13
25
Remarks:
-bgs = below existing ground surface (roadway)
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 5

* 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. B or | n g N 0.: B B' FSRO' 102
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Soil/Rock Exploration Log

Maine Department of Transportation

Project: Eddy Flats Bridge (No. 2261) carries Routd

302 over Saco River Overflow

Location: Fryeburg, Maine

Boring No.:

BB-FSRO-102

US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+61.2, 12.7 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.

Hammer Efficiency Factor: 0.84

Hammer Type:

Automatic X

HydraulicOJ Rope & Cathead CJ

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample Attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample Attempt

V = Field Vane Shear Test, PP = Pocket Penetrometer

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

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

Sample Information

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
Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

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

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

C = Consolidation Test

Sample Depth

(ft.)
Blows (/6 in.)

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

(psf)

or RQD (%)
N-uncorrected
Neo

Casing

Blows

Elevation
Graphic Log

Visual Description and Remarks

Laboratory
Testing
Results/

AASHTO

and
Unified Class,|

B Depth (ft.)

N

8

T
s
e
Senereomen

Xe)
Z
:

28

&

5
Sy e
nlaeny

L5V

39

o

waz;
g
sram,

62

348

F 30

4D 24/14 {30.00 - 32.00

2/3/3/3 6 8

16

e
ST TOIas Yyt
s

5

19

.__,__,.
e Or
o

=2

2%
o

F 35

79

116

119

155

158

Layer 5 (Elev. 348.0 - 338.0)

118 pcf
29 degrees

Grey, wet, loose, fine SAND, trace silt, (Stream Alluvium).

G#245163
A-3, SP-SM
WC=28.0%

338

5D 24/20 140.00 - 42.00

11723 3 4

73

Grey, wet, very loose, medium SAND, trace silt, (Stream Alluvium).

73

76

v

108

[ 45

127

165

167

169

20

175

Layer 6 (Elev. 338.0 - 328.0)

98 pcf
28 degrees

G#245164
A-1-b, SP
WC=21.3%

Remarks:

-bgs = below existing ground surface (roadway)

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 2 of 5

Boring No.:

BB-FSRO-102
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Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-102
Soil/lRock Exploration Log Locaﬁon:%gr;gbe{l éach‘ﬂ’a'fh"ee’ Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+61.2, 12.7 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.
Hammer Efficiency Factor: 0.84 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

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

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

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

ap = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw Field SPT N-value

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

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

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
> c Lo} .
. £ ° = 8 o Testing
— S = ] = e Q o ) . Results/
> z [a] > o 4
£ z g p e < E E o _5 S Visual Description and Remarks AASHTO
sl e | € 5 252_0 g fel|% | g and
Q c — 30 Q0% o E (=} » 3 > —~ I ifi I
8| & e & E BH5HSs z2 | 2|8z |uwgl 3g [Jnified Class,
50 EBEREE . -
6D | 24/18 [50.00-52.00 8/2/1/4 3 4 | 107 ! EE Grey, wet, very loose, Silty fine SAND. %14%35
vo.. :’ 0,
82 H Layer 7 (Elev. 328.0 - 318.0) We=326%
& 135 pef
8l ks 28 degrees
113 -E.
b
i
122 Rk
- 55 gl
122 GEE
127 o
138 ﬁ"
176
Bottom Elevatjon of Liquefaction Suscegptible Zone 192
I 60 S18.Uy - oU.U| 3&53#245166
7D | 24/24 |60.00-62.00 L/WOR/L/WOR 1 1 | 159 Grey, wet, very soft, SILT, trace clay, trace fine sand, A-4. ML
(Glaciolacustrjne). WC=47.6%
165
Layer 8 (Elev. 318.0 - 298.0)
135
175
122 pcf
181 Su = 250 psf
[ 65
181
186
186
178
178
- 70 .
WOR/WOR/WOR/ Grey, wet, very soft, SILT, some fine sand, trace clay. G#245167
8D/MV | 24/24 |70.00 - 72.00 WOR 129 Failed 55x110 mm vane attempt, would not push. A-4, ML
WC=43.3%
130
165
165
178
5
Remarks:
-bgs = below existing ground surface (roadway)
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 30of 5
* 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. B orin g NO . BB'FSRO' 102
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Maine Department of Transportation

Soil/Rock Exploration Log

Project: Eddy Flats Bridge (No. 2261) carries Routd

302 over Saco River Overflow

Location: Fryeburg, Maine

Boring No.:

BB-FSRO-102

US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+61.2, 12.7 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.
Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX HydraulicOJ Rope & Cathead

Definitions:

D = Split Spoon Sample

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

V = Field Vane Shear Test,

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

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

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

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

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

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

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— — Laboratory
. = % = E > Testing
— = = e Q ] ) . Results/
> z [a] > 9] 4
£ z g p e < E E o _5 S Visual Description and Remarks AASHTO
sl e | € 5 252_0 g fel|% | g and
el s 3 0 528%% 3| 8| R8alez| g Unified Class,
o (%] o nE Dnnes z 4 Oom |WE| O
75
162
224
224
224
224
[ 80 A\ V2 298
9D 24/20 |80.50 - 82.50 10/5/7/8 12 17 176 Grey, wet, very tiff, SILT, little clay. GH#245168
6 A-4, CL-ML
1 WC=34.1%
Layer 9 (Elev. 298.0 - 289.0)
167
167
Saturated Unit Weight = 145 pcf
169 Su = 2000 psf
[ 85
170
167
164
164
89.04
164
- 90 Grey, wet, medium dense, fine SAND, some silt, trace fine gravel, G#245169
10D 24/14 190.00 - 92.00 4/7/10/15 17 24 166 (Glacial Till). A-2-4, M
" Layer 10 (Elev. 289.0 - 280.0) | wc=18.7%
105
97
112
F 95 RC to 100 feet bgs.
96
162
238
98.01
386
Layer 11 (Elev. 280.0 - 268.0)
508
100
Remarks:
-bgs = below existing ground surface (roadway)
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 4 of 5
* 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. B orin g NO . BB'FSRO' 102
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Maine Department of Transportation |project: Eddy Flats Bridge (No. 2261) carries Routg BOTiNg NO.. BB-FSRO-102
Soil/lRock Exploration Log 302 over Saco River Overflow
Location: Fryeburg, Maine
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+61.2, 12.7 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.
Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX HydraulicOJ Rope & Cathead
Definitions: R = Rock Core Sample Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) Ty = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger ap = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 Ib. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value Pl = Plasticity Index
V = Field Vane Shear Test, PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngo = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— . Laboratory
> < o .

. £ ° = 8 o Testing
~1 8 = 2 < 9 3 - 9 Visual Descrintion and Remark Results/
£ < g ° e < E E 5 o isual Description and Remarks AASHTO
| g g I3 252 _0 ) 2 2|3 £ and
s| & 5 E- 3283¢ 5| 8|%3|3z| & Unified Class.
o] [%) o nE mnnao z z Om |WE| O

100 - i i i
11D 18/18 100.00 21/26/19 5 63 290 Grey, wet, hard, Silty CLAY, little coarse sand, trace fine gravel. G#245170
101.50 A-4,CL
204 WC=17.4%
232
186
178
- 105
173
189
162
216
216
110 2680ptrtd— — — — — — — — — — T T 110.01 G#oas171
120 | 2418 111](-)20(?0 WOH/WOH/3/10 3 4 150 /:/:‘ Grey, wet, soft, SILT, some clay, little fine sand. A4, CL-ML
Ll WC=25.4%
187 iy Layer 12 (Elev. 268.0 - 263.6)
7/
W
178 )
A
20 b
v
AN o150 blows for 0.4 1
- MiAlln ©150 blowsfor 0.4 ft.
RL | 60/60 11114542’0 RQD = 85% byso | 26365 114.4]
115 - NQ-2 > | Top of Bedrock at Elev. 263.6 ft.
L":__, -] R1:Bedrock: No bedrock description recorded.
= /| RL:Core Times (min:sec)
L4 114.4-115.4 1t (5:25)
K| 115.4-116.4 ft (3:40)
ke 5 116.4-117.4 1t (3:50)
P, Y 117.4-118.4ft (2:05)
ke ,li,— 118.4-119.4 ft (3:00) 100% Recovery
PR
119.40 - 50 -
R2 60/60 124.40 RQD = 90% &4 R2:Bedrock: No bedrock description recorded.
[ 120 - Zond R2:Core Times (min:sec)
Al 41 119.4-120.4 ft (4:00)
$7d 120.4-121.4ft (3:15)
7;_" o %] 121.4-122.4 1t (3:10)
\\,\'?_“ 122.4-123.4 ft (3:00)
s 123.4-124.4 ft (4:00) 100% Recovery
Y
P
253,65 124.41
125 Bottom of Exploration at 124.4 feet below ground surface.
Remarks:
-bgs = below existing ground surface (roadway)
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 50f 5

* 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. B or | n g NO . BB'FSRO' 102
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Sandford (1998)
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The effectiveness of bitumen coating in reducing downdrag is clearly
illustrated in the comparisons between coated and uncgated piles despite the
estimated 10% to 25% coating losses. Table 5.10 compares estimated
downdrag on the instrumented piles, from pile cap to neutral point, with
reductions from 59% to 75% seen for the coated piles. There is slightly greater
reduction evident for the coated vertical pile versus the coated batter piles. This
difference is probably due to the greater coating losses witnessed on the batter
piles during pile driving. There may also have been subsurface losses of coating
during driving but the downdrag comparisons between coated and uncoated
piles indicate that sufficient coating remained after driving to effect significant

downdrag reduction.

5.2.6 Beta and Alpha coefficients

Beta (B) coefficients may be back-calculated from the downdrag values for
each of the significant soil layers and these back-calculated coefficients are
shown in Table 5.11. The coefficients have been calculated assuming downdrag
was acting on the box-shaped, pile perimeter. The coefficients shown in Figure
2.5 for uncoated piles are lower than those.suggested by most authorities.
FHWA (Hannigan, et al. 1996) and Fellenius (1991) recommend a B of 0.50 for
clay having a friction angle of 34° (Figure 2.5), while NAVFAC (1982) as well as
Briaud and Tucker (1996) recommend ‘s ranging from 0.20 to 0.30 for soft to

medium clays. The recommended values for sands range from 0.30 to 0.60.
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The recommended B's are based on data obtained primarily from studies

involving displacement piles. No specific corrections are mentioned by FHWA

(Hannigan, et al. 1996), NAVFAC (1982), or Briaud and Tucker (1996) for non-
displacement piles such as H-piles.

Sandford (1989) found a B of 0.06 in clay having an undrained strength as
low as 12 kPa (250 psf), compared to a strength of 41 kPa (850) and higher for
the clay at the Brunswick site. Additionally, Sandford measured no downdrag
through the sand fill zone on an instrumented H-pile at a site in Biddeford,
Maine. The low downdrag seen in the fill zone in both Brunswick and Biddeford
(Sandford, 1989) is probably due to the effects of soil arching. Soil arching
occurs when pile oscillations during driving create voids around the pile. Infilling
of the voids from the surface results in a looser confining soil, having a smaller
friction angle, and consequently a lower B than the compacted fill.

The measured values in Table 5.1 1, as well as those found by Sandford

(1989), indicate that the one-half reduction recommended by Meyerhof (1976) for

non-displacement piles is justified. When a one-half reduction is applied, there is

good agreement with the ‘s recommended by NAVFAC (1982) and Briaud and
Tucker (1996) for clay, and the B's calculated for the uncoated piles (Table 5.11).
Even after the one-half reduction, the p of 0.50 recommended by FHWA
(Hannigan, et al. 1996) would overestimate downdrag in the clay layer by about

100%.
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Table 5.11 P coefficients.

Deposit Pile :

ViU V2C Bi1C B2U B3C B4U
Sand fill 0.10 | 0.03 0.03 |0.10| 0.04 |0.11
Marine sand & organic [ 0.06 | 0.02  0.02 0.09| 0.01 |0.10
Marine clay 016 005 0.05 013 006 0.13

The Alpha () coefficient may similarly be back-calculated for the clay
layer. Using an average value of undrained strength of 50 kPa (1040 psf),
determined from in situ vane shear tests and triaxial tests, for the marine clay,the
o coefficients shown in Table 5.12 were obtained. These a's were obtained
using the box perimeter area of the H-pile, but without the 1/2 reduction for the

H-pile used with the p method. Using Figure 2.3(a) (Tomlinson, 1980) , with D =

om of

20b, an a coefficient of 1.00 is obtained.

)
Table 5.12 o coefficients. —1
“Deposit Pile N
ViU V2C B1C B2U B3C B4U L
Marine clay 114 023 042 097 067 0.94 ]
1
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There are additional methods of downdrag reduction besides those listed
by Briaud. In NAVFAC (1982) the authors recommenq the simple expedient of
using slender non-displacement piles, such as H-piles, to reduce downdrag.
This recommendation is supported by Sandford (1989), who investigated
downdrag on an H-pile and back-calculated the p value for a soft clay layer to be

0.06 using the full perimeter of the pile section. This'is also supported by

Meyerhof (1976) who recommended a one-half reduction for downdrag

calculations on steel H-piles. Dawson (1970) also reported that driven

displacement piles have 50% higher B values than do driven non-displacement
or predrilled piles. Yet another option is offered by Tawfiq and Caliendo (1993)
who have investigated the use of polyethylene sheeting to reduce downdrag on
drilled piles and have reported reductions ranging from 78% to 95%, but this

method would be inappropriate for driven piles.

2.4.2 Bitumen coating

In most cases the use of bitumen coating will be the most cost effective
method of reducing downdrag. But there are a number of factors to be
considered when using bitumen coating for downdrag reduction. These factors
include: design of the bitumen coating such that it will survive both handling prior
to installation of the coated pile as well as the installation process itself;
appropriate design thickness and penetration resistance of the coating to ensure

adequate strength and durability of the bitumen coating; compatibility of the soil
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NAVFAC DM-7.2

Negative skin friction develops along that portion of the pile shaft
where settlement of the adjacent soil exceeds the downward displacement of the
shaft. The "neutral point" is that point of no relative movement between the
pile and adjacent soil. Below this point, skin friction acts to support pile
loads. The ratio of the depth of the neutral point to the length of the pile
in compressible strata may be roughly approximated as 0.75. The position of
the neutral point can be estimated by a trial and error procedure which com-—
pares the settlement of the soil to the displacement of adjacent sectioms of
the pile. (For further guidance see Reference 14, Pile Design and Construc-
tion Practice, by Tomlinson.)

Observations indicate that a relative downward movement of 0.6 inch
is expected to be sufficient to mobilize full negative skin friction (Refer-—
ence 6).

c. Magnitude of Negative Skin Friction on Single Pile. The peak nega-
tive skin friction in granular soils and cohesive soils is determined as for
positive skin friction.

The peak unit negative skin friction can also be estimated from
(after Reference 15, Prediction of Downdrag Load at the Cutler Circle Bridge,
by Garlanger): :

fn = BP,
where: f, = unit negative skin friction (to be multiplied by
area of shaft in zone of subsiding soil relative to pile)
P, = effective vertical stress
B = empirical factor from full scale tests
Soil B
Clay 0.20 = 0.25
Silt 0.25 - 0.35
Sand 0.35 = 0.50

d. Safety Factor for Negative Skin Friction. Since negative skin fric-
tion is usually estimated on the safe side, the factor of safety associated
with this load is usually unity. Thus: -

Qult
Qa11 = F T fn
where : Qa11 = allowable pile load
Quit = ultimate pile load
Fg = factor of safety

P, = ultimate negative skin friction load
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Project Settings

Document Name

Project Title

Author

Company

Date Created

Stress Computation Method

Settle3D Analysis Information
17912.00 Fryburg Eddy Flats

17912 settlement eastern approach-r3.s3z
17912.00 Fryburg Eddy Flats

A. Van Buskirk

MaineDOT

6/13/2018, 2:05:16 PM Check: LK 8/3/2018
Boussinesq

Use average properties to calculate layered stresses

Stage Settings

Stage # Name
1 Stage 1

Results

Time taken to compute: 0.0450299 seconds

Stage: Stage 1

Data Type Minimum Maximum
Total Settlement [in] 0 3.45348
Consolidation Settlement [in] 0 0.274471
Immediate Settlement [in] 0 3.179
Loading Stress [ksf] 0 0.6
Effective Stress [ksf] 0 7.59377
Total Stress [ksf] 0 13.8837
Total Strain 0 0.0049628
Pore Water Pressure [ksf] 0 6.28992
Degree of Consolidation [%] 0 100
Pre-consolidation Stress [ksf] 5 11.6955
Over-consolidation Ratio 1 1.99638
Void Ratio 0 1.3995
Hydroconsolidation Settlement [in] 0 0
Undrained Shear Strength 0 2.04424

Loads

1. Rectangular Load

Length 100 ft
Width 40 ft
Rotation angle 0 degrees
Load Type Flexible
Area of Load 4000 ft2
Load 0.6 ksf
Depth 0ft

Installation Stage Stage 1

Coordinates

X [ft] Y [ft]
50  -20
50 -20
50 20
-50 20
Soil Layers

17912 settlement eastern approach-r3.s3z

MaineDOT 6/13/2018, 2:05:16 PM
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17912.00 Fryburg Eddy Flats: Page 2 of 3

-]y
Layer # Type Thickness [ft] Depth [ft]
1 1- Granular Borrow 9.4 0
2 2 - Loose med. Sand 5 9.4
3 3 - Med. dense Sand 35 14.4
4 4 - Loose Sand 11.5 17.9
5 5 - Loose fine Sand 10 29.4
6 6- Very loose Sand 10 39.4
7 7- Very loose, Silty fine Sand 10 49.4
8 8 - Very soft Silt (Glaciolacustrine) 20 59.4
9 9 - Very stiff Silt 9 79.4
10 10 - Medium dense Sand, some silt 9 88.4
11 11 - Hard Silty Clay 12 97.4
12 12 - Very soft, Silt 4.4 109.4
—0ft
—a.4
—i7.9
—z9.4
—z9.4
e
E i 59.4
—79.4
—
| T
—— 1031
Soil Properties
7- Very 10 -
2- 3- 5- . 11 - 12 -
Propert Gra}\—ular Loose D Lo4o-se Loose 6|-0\é§rey I%(i)lfe’ oS V?er- N(Ijeednlztren uau very
ey B med. dense sand fine sand fi y (Glaciolacustrine) titf g'lt sand Silty soft,
orrow Sand Sand an Sand ai AL L] eliltl, Clay Silt
Sand some silt
coor [ [ [ O O O = 1 [ [
th?‘;fsyf‘t’f]'ght 0.125  0.092 01035 0.092  0.092  0.081 0.102 0.083  0.108 0.121 0108  0.093
Saturated
Unit Weight 0.131 0.1049 0.118 0.112 0.1178 0.098 0.135 0.123 0.145 0.127 0.127 0.117
[Kips/ft3]
gﬁiﬂgﬁt Enabled Enabled Enabled Enabled Enabled Enabled Enabled Enabled Enabled Enabled Enabled Enabled
Es [ksf] 450 220 160 110 115 95 95 42 138 195 414 60
Esur [ksf] 1800 880 640 440 460 380 380 168 552 780 1656 240
(Pzgwsaorﬁldation Disabled Disabled Disabled Disabled Disabled Disabled Disabled Enabled Enabled Disabled Enabled Enabled
. . Non- Non- Non-
Material Type Non-Linear Linear Linear Linear
Cc 0.287 0.345 0.497 0.287
Cr 0.032 0.0621 0.0768 0.032
e0 1.28 1.3 1.4 1.28
OCR 1 1 1 1 1 1 1 2 2 1 1 1
Undrained
Su A [kips/ 0 0 0 0 0 0 0 0 0 0 0 0
ft2]
gndrained 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
gﬂdnr]a'”ed 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Piezo Line ID 1 1 1 1 1 1 1 1 1 1 1 1
Groundwater

Groundwater method Piezometric Lines
Water Unit Weight ~ 0.0624 kips/ft3

Piezometric Line Entities

ID Depth (ft)
1 13 ft

17912 settlement eastern approach-r3.s3z

MaineDOT 6/13/2018, 2:05:16 PM
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Query Points

Point # (X,Y) Location Number of Divisions
1 2.13163e-014, 7.10543e-015 Auto: 91
2 2.13163e-014, 7.10543e-015 Auto: 91

Field Point Grid

Number of points 294
Expansion Factor 2

Grid Coordinates

X [ft] Y [ft]
100 70
100 -70

-100 -70
100 70

17912 settlement eastern approach-r3.s3z MaineDOT 6/13/2018, 2:05:16 PM
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Eddy Flats Bridge No. 2261 Calculations by A. Van Buskirk
Fryeburg, Maine Checked by LK 7-16-2018

WIN 17912.00 LK 8-3-2018

Development of embankment soil model for Settle 3D

OBJECTIVE
To estimate soil parameters for Settle 3D analysis at Abutment No. 2.

Given:
Boring Log BB-FSRO-102 and lab test data.

Assumptions:

1) Groundwater table was observed at Elev. 366.

2) MaineDOT Bridge Design Guide (BDG) Soil Type 4 is used to construct the proposed raise in
grade.

Calculations for approach embankment behind Abutment No. 2

Overburden

Maximum depth of new fill = 5 ft.
~_fill := 125pcf BDG Table 3-3, Soil Type 4, Granular Borrow

97 induced = Yill-Hgjyy
%7 induced = 0-6-ksf

Soil Layer 1 (Elev. 377.4 - 368.0): Granular Borrow, with drainage system |

Nq =30 Assumed
(Ng + 15)
50

Eur 1=4Eg Equation 5, Mayne and Cox, Constitutive Model Input Parameters, E, = E;,

Bowles Table 5-6, Equation for stress-strain modulus E
for Sand (normally consolidated)

Egq = 500

Eyr 1= 18x10° | ksf

Ndry 1:= 125pc11 BDG Table 3-3, Soil Type 4, Granular Borrow

Wsat_l =5% Assumed

Ysat 1= 'Ydry_l'(l + Wsat_l)

Nsat 1 = 131.3-pcf

20of7
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WIN 17912.00 LK 8-3-2018

Soil Layer 2 (Elev. 368.0 - 363.0): Loose, medium SAND |

N60_2 =17

(N60_2 + 15) Bowles Table 5-6, Equation for stress-strain modulus E

Egp == 500 i
50 for Sand (normally consolidated)

Ego = 220 | kst

Eur 2= 4Eg Equation 5, Mayne and Cox, Constitutive Model Input Parameters, E, = E;,
Eur_2 =880 | ksf

Ydry 2= 92pcf| Das, Principles of Geotechnical Engineering, Table 3.2: Dry Unit

Weights, Loose uniform sand

Wgat 2= 14.0% BB-FSRO-102 2D Natural water content

sat 2 = 'Ydry_Z'(l + Wsat_z)

Nsat 2 = 104.9-pcf

Soil Layer 3 (363.0 - 359.5) Medium dense, medium SAND |

N60_3 =17

£ [250'(’\‘60_3 + 15)] Bowles Table 5-6, Equation for stress-strain modulus E
3 50 Sand (saturated)

Eur 3= 4Eg3 Equation 5, Mayne and Cox, Constitutive Model Input Parameters, E, = E;,

Eur 3= 640 | ksf

(115pcf — 92pcf)

Das, Principles of Geotechnical Engineering, Table 3.2:
+ 92pcf Dry Unit Weights, Average of Loose and dense uniform
sand unit weight

Ydry 3=

Nary 3 = 103.5-pcf

Wgat 3= 14.0% BB-FSRO-102 2D, Natural water content

sat 3~ 'Ydry_3'(1 + Wsat_s)

Nsat_3 = 118.0-pcf

3of7



Calculations by A. Van Buskirk

Eddy Flats Bridge No. 2261
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Fryeburg, Maine

WIN 17912.00 LK 8-3-2018
Soil Layer 4 (359.5 - 348.0) Loose, medium SAND|
Neo 4= 7
E .. 50 (N60_4 + 15) Bowles Table 5-6, Equation for stress-strain modulus Eg,
4 Sand (saturated)
Eur_4 =4-Egy Equation 5, Mayne and Cox, Constitutive Model Input Parameters, Eg = Eg,

Eur 4= 440 | ksf

Das, Principles of Geotechnical Engineering, Table 3.2:

Ydry 4= 92pcf Dry Unit Weights, Loose sand unit weight

Ndry_4 = 92-pcf

Weat 4= 22.1% BB-FSRO-102 3D, Natural water content 22.1%

sat 4= 'Ydry_4'(l + Wsat_4)

Msat_4 = 112.3-pcf

Soil Layer 5 (348.0 - 338.0) Loose, fine SAND

NGO_S =8

E_._ 250 (N60_5 + 15) Bowles Table 5-6, Equation for stress-strain modulus E,,
5 Sand (saturated)

Egg =115 | ksf

Eur_5 = 4.Egg Equation 5, Mayne and Cox, Constitutive Model Input Parameters, Eg = Eg,

Eur_5 = 460 ksf
Das, Principles of Geotechnical Engineering, Table

|'7dry_5 = 92-°p°‘1 3.2: Dry Unit Weights, Loose uniform sand

Wsat 5= 280%  pp rSRO-102 5D, Natural water content 28.0%

Ysat 5= 'Ydry_5'(l + Wsat_5)

Nsat 5 = 117:8-pcf

40of 7
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ISoiI Layer 6 (Elev. 338.0 - 328.0): Very loose, medium SAND

Ngo 6:= 4

(N60_6 + 15) Bowles Table 5-6, Equation for stress-strain modulus E,

ES 6 = 250
— 50 Sand (saturated)

Eur 6=4Es 6 Equation 5, Mayne and Cox, Constitutive Model Input Parameters, E, = E;,

Eur 6= 380 | ksf

Ydry 6= 81pcfl Das, Principles of Geotechnical Engineering, Table 3.2: Dry Unit
= Weights, Very loose uniform sand

Wsat_6 = 21.3% BB-FSRO-102, 5D Natural moisture content

sat 6= 'Ydry_G'(l + Wsat_6)

Msat 6 = 98.3-pcf

ISoiI Layer 7 (Elev. 328.0 - 318.0): Very loose, Silty fine SAND

Neo_7 =4
E . [250(N60_7 + 15)] Bowles Table 5-6, Equations for stress-strain modulus Eg
s.7° 50 Sand (Saturated)

Eyr 7=4Es 7 Equation 5, Mayne and Cox, Constitutive Model Input Parameters, E_ = E;,

=380 | ksf

T Das, Principles of Geotechnical Engineering, Table 3.2:
|'Ydry_7 '_ pcfl Dry Unit Weights, Loose angular-grained silty sand

Weat 7= 32.6% BB-FSRO-102, 6D Natural moisture content

sat 7= 'Ydry_7'(l + Wsat_7)

Nsat 7= 1353 ~pcf|

50f7



Eddy Flats Bridge No. 2261 Calculations by A. Van Buskirk
Fryeburg, Maine Checked by LK 7-16-2018

WIN 17912.00 LK 8-3-2018

Soil Layer 8 (Elev. 318.0 - 298.0) Very soft, SILT |

Neo_g = 1
[300'('\'60 g+ 6)] Bowles Table 5-6, Equations for stress-strain modulus Eg
Es g= - Silt
Es_8 =42 | ksf
Eur_8 = 4'Es_8 Equation 5, Mayne and Cox, Constitutive Model Input Parameters, E, = E;,
Eur_8 =168 | ksf

Das, Principles of Geotechnical Engineering, Table 3.2:

Ydry 8= 83pc] Dry Unit Weights, Soft clay 73-93 pcf

Wsat_8 = 41.6% BB-FSRO-102, 7D Natural moisture content

Ysat 8 = 'Ydry_8'(1 + Wsat_8)

Msat_g = 122.5-pcf

Soil Layer 9 (Elev. 298.0 - 289.0) Very stiff, SILT |

N60_9 =17

E . [300'('\'60_9 + 6)] Bowles Table 5-6, Equations for stress-strain modulus E
s 97 ; '
— 50 Silt

Eg g 138 | ksf

Eur 9=4E5 g Equation 5, Mayne and Cox, Constitutive Model Input Parameters, E, = E;,

Eur 9= 552 | ksf

|'Ydry 9= 108pc11 Das, Principles of Geotechnical Engineering, Table 3.2:
= Dry Unit Weights, Stiff Clay 108 pcf

Wsat_9 = 34.1% BB-FSRO-102, 9D Natural moisture content

sat 9= 'Ydry_9'(1 + Wsat_9)

Msat o = 144.8-pcf

Soil Layer 10 (Elev. 289.0 - 280.0) Medium dense, fine SAND, some silt |

N60_10 =24
c B [250'('\'60_10 + 15)] q Bowles Table 5-6, Equations for stress-strain modulus Eg
s 10~ 50 Sand (Saturated)
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Es 10=195 | ksf
Eur_10=4Es_10 ksf Equation 5, Mayne and Cox, Constitutive Model Input

Parameters, Eg = Eg,
Eur_lo =780 ksf

Weat 10 = 18.7% BB-FSRO-102, 10D Natural moisture content

Das, Principles of Geotechnical Engineering, Table 3.2: Dry Unit Weights,

hdry 10:= 121pcf|
= Dense angular-grained silty sand

Ysat_10 = 'Ydry_lo'(l + Wsat_lo)

hsat_lo = 143.6-pci1

Soil Layer 11 (Elev. 280.0 - 268.0) Hard Silty CLAY

Neo_11 = 63

_ [300'('\‘60_11 + 6)] Bowles Table 5-6, Equations for stress-strain modulus

Es 11¢ 50 =414 E, Clayey Silt

Es_ll =414 | ksf
Equation 5, Mayne and Cox, Constitutive Model Input

Bur 11=%Es 11 parameters, E. = Egq

[Eur 11 = 1656.0 | ksf

|’7dry 11:= 108pcf| Das, Principles of Geotechnical Engineering, Table 3.2: Dry Unit Weights,
= Stiff Clay

Weqt 11 = 17.4% BB-FSRO-102, 11D Natural moisture content

Nsat_11 = 'Ydry_ll'(l + Wsat_ll)

Msat 11 = 126.8-pcf

Soil Layer 12 (Elev. 268.0 - 263.6) Very soft, SILT

Ngo 12 =4

7 of 7
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£ . [300'('\'60_12 + 6)] Bowles Table 5-6, Equations for stress-strain modulus E Silt
s_12 = '
— 50

Equation 5, Mayne and Cox, Constitutive Model Input
Parameters, Eg = Eg,

— 03 Das, Principles of Geotechnical Engineering, Table 3.2:
|'7dry_12 -~ pcf] Dry Unit Weights, Soft Clay 73-93 pcf

Wsat_12 = 254% BB-FSRO-102, 12D Natural moisture content

Vsat 12 = 'Ydry_12'(1 + Wsat_12)

Nsat 12 = 1166-pcf
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Bowles, Foundation Analysis and Design, 5th Ed.
316 FOUNDATION ANALYSIS AND DESIGN

TABLE 5-6
Equations for stress-strain modulus E; by several test methods

E, in kPa for SPT and units of ¢. for CPT; divide kPa by 50 to obtain ksf. The N values should be
estimated as Ns; and not Ny, Refer also to Tables 2-7 and 2-8.

Soil SPT CPT
Sand {normally E, = 500(N +15) E, = (2 to 4)gu
consolidated) = 7000 ‘/J_V_ = SOOOJq_;
= GODON -
. E, = 1.2G3D% + 2)g.
+E, = (15000 to 22000) - In N *B, = (1 + D2)q.
Sand (saturated} E, = 250(N + 15) E, = Fq.

Sands, all (norm. 9E, = (2600 to 2900)N

consol.)

Sand (overconsolidated) YE, = 40000+ 1050N E, = (6 to 30)g.
Eqocry = Eqme VOCR

Gravelly sand E, = 1200{N + 6)

— 600N +6) N=15
— BOO(N + 6) +2000 N> 15

Clayey sand E. = 320(N + 15) E, = (310 0)g.
Silts, sandy silt, or E, = 300N +6) E, = {1l w0 2)g
clayey silt

If g, < 2500 kPa use SE! = 2.5q.

2500 < g, < 5000 use E! = 4g. + 3000
where
. E{l — p) 1
E! = constrained modulus = e =
1+ p)1—2p3 M

Soft clay or clayey siit E, = (3 to 8)g.

4. It is not easy to determine if a cohesionless deposit is overconsolidated or what the OCR
might be. Cementation may be less difficult to discover, particularly if during drilling
or excavation sand “lumps” are present. Caretully done consolidation tests will aid in
obtaining the OCR of cohesive deposits as noted in Chap. 2.

In general, with an OCR > 1 you should carefully ascertain the site conditions that will
prevail at the time settlement becomes the design concern. This evaluation is, of course, true
for any site, but particularly so if OCR > 1.

5-9 SIZE EFFECTS ON SETTLEMENTS
AND BEARING CAPACITY

5.9.1 Effects on Settlements

A major problem in foundation design is to propottion the footings and/or contact pressure 80
that settlements between adjacent footings are nearly equal. Figure 5-9 illustrates the problem




3.4 Various Unit-Weight Relationships 59
Various Unit-Weight Relationships

In Sections 3.2 and 3.3, we derived the fundamental relationships for the moist unit weight,
dry unit weight, and saturated unit weight of soil. Several other forms of relationships that
can be obtained for vy, y,, and vy, are given in Table 3.1. Some typical values of void ratio,
moisture content in a saturated condition, and dry unit weight for soils in a natural state
are given in Table 3.2.

Table 3.1 Various Forms of Relationships for vy, y,, and vy,

Moist unit weight (y) Dry unit weight (y,) Saturated unit weight (y,)

Given Relationship Given Relationship Given Relationship
w. G (1 + w)GS‘YW Y (GS + e)’)’w
> 59 4 - s w N —_—
I1+e Y 1 +w G 1+e
S G.e (Gs + 56)7711 G. e Gs'}’w GS, n [(1 - I’l)G + n]y
1+e ’ lL+e o <1+wsat>
” wsa s
(1 + w)Gyy, Gy n Gyyu(l = n) oo 1+ wyG, /) 7"
w. Gy, § wG, Gyvw 1+ Wy
Gs’ w, S TN\ €, Weye Y
1 + <WGA'> Wqay 1+e
w,Gon Gyl = n)(1 + w) S o n(l + wm)y
S, Gy n Gyl = n) + nSy, e, w, S €S‘yw e Wiy b
T (1 +e)w p
Y Yas € Ya t (1 n e)vw
Vsat» € Vsat — 1+e
Yar 1 Ya + Yo
Ysar 1 Ysat — MY 1
‘YSab GS‘ (ysat _ qu)GS ’yd, S <1 - G.Y>yd + yw
(GS N 1) Ya» Weat yd(l + wsat)

Table 3.2 Void Ratio, Moisture Content, and Dry Unit Weight

for Some Typical Soils in a Natural State

Natural moisture

content in a Dry unit weight, y,

Void saturated
Type of soil ratio, e state (%) Ib /ft kN/m?

Loose uniform sand 0.8 30 92 14.5
Dense uniform sand 0.45 16 115 18
Loose angular-grained

silty sand 0.65 25 102 16
Dense angular-grained

silty sand 0.4 15 121 19
Stiff clay 0.6 21 108 17
Soft clay 0.9-14 30-50 73-93 11.5-14.5
Loess 0.9 25 86 13.5
Soft organic clay 2.5-3.2 90-120 38-51 6-8
Glacial till 0.3 10 134 21




For Settle3D Analysis

Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-102
Soil/Rock Exploration Log Locaﬁon:mé%ﬁ éacnﬁ;rlw\f Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+61.2, 12.7 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.
Hammer Efficiency Factor: 0.84 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

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, = 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
Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

-bgs = below existing ground surface (roadway)

MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
= = 5 Labor_atory
s £ % n . o o Testing
= B %)
g % 3 % g ¢ % % o _5 % Visual Description and Remarks Aiessﬁl.%
s| = | & = 252_0 g el% | g and
s| & § E- 3285¢ 5| 8|%3|3z| & Unified Class.
a] [%) o nE mnno z z Om |WE| O
0 7-inch-thick layer of pavement.
s | 3774 il 08
Layer 1 (Elev. 377.4 - 368.0)
Cobble from|1.5 to 2.2 feet bgs.
Y dry = 125 pcf
Ysat=131 pcf
[ 5 Brown, moig, medium dense, medium SAND, little fine gravel, trace | G#245160
1D | 24/12 | 5.00-7.00 2/3/5/3 8 1 silt, occasiordl cobbles, (Fill). A-1-b, SP-SM
WC=4.1%
[ 368
) Brown, moist, loose, medium SAND, little fine gravel, little silt, (Fill).| G#245161
2D | 24/14 |10.00-12.00 2/2/3/6 5 7| asp aspun HW casing to 20 feet bgs. A-1-b, SP-SM
WC=14.0%
Layer 2 (Elev. 368.0 - 363.0)
Y dry = 92 pef
y p
ysat =105 pcf
| 363
15 Similar to 2
MD 24/1 (15.00- 17.00 5/5/7/8 12 17 Layer 3 (Elev 363.0 - 359 5)
Ydry = 103.5 pcf
ysat =118
: 185| 399.5
1 Layer 4 (Elev. 359.5 - 348.0)
[ 20 Brown, wet, loose, medium SAND, trace coarse gravel, trace silt, G#245162
3D 24/18 |20.00 - 22.00 2/3/2/3 5 7 10 (Stream Alluvium). A-1-b, SP
Dropped in NW casing at 20 feet bgs. WC=22.1%
10
12 Y dry = 92 pcf
12 Ysat = 112 pef
13
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
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Soil/Rock Exploration Log

Maine Department of Transportation

Project: Eddy Flats Bridge (No. 2261) carries Routd

302 over Saco River Overflow

Location: Fryeburg, Maine

Boring No.:

BB-FSRO-102

US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+61.2, 12.7 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.

Hammer Efficiency Factor: 0.84

Hammer Type:

Automatic X

HydraulicOJ Rope & Cathead CJ

Definitions:

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

U = Thin Wall Tube Sample

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

PP = Pocket Penetrometer

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

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

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

ap = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw Field SPT N-value

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

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— — Laboratory
. = % = E > Testing
— = = e Q ] ) . Results/
> z [a] > o 4
£ z g p e < E E o _5 S Visual Description and Remarks AASHTO
sl e | € 5 252_0 g fel|% | g and
el s 3 0 528%¢k 3| 8| R8alez| g Unified Class,
o (%] o nE Dnnes z 4 Om |WE| O
25 :4!. E‘. 7
28 [Hkes Y dry =92 pcf
e
28 : E Ysat=112 pcf
9 il
Bl
43 I
62 l 348
[ 30 l Grey, wet, loose, fine SAND, trace silt, (Stream Alluvium). G#245163
4D 24/14 {30.00 - 32.00 2/3/3/3 6 8 16 E: g A-3, SP-SM
& WC=28.0%
19 IE Layer 5 (Elev. 348.0 - 338.0) C=28.0%
I
30 ’I"‘.'
41
64
- 35 Y dry = 92 pcf
79 Y
sat = 118
116
119
155
158 338
[ 40 Grey, wet, very loose, medium SAND, trace silt, (Stream Alluvium). G#245164
5D 24/20 140.00 - 42.00 11213 3 4 73 A-1-b, SP
WC=21.3%
73 Layer 6 (Elev. 338.0 - 328.0) °
76
7 y
dry = 81 pcf
108 y y P
| 45 _
197 sat = 98 pcf
165
167
169
175
0 328
Remarks:
-bgs = below existing ground surface (roadway)
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 2 of 5
* 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. B orin g NO . BB'FSRO' 102
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Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-102
Soil/lRock Exploration Log Locaﬁon:%gr;gbe{l éach‘ﬂ’a'fh"ee’ Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+61.2, 12.7 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.

Hammer Efficiency Factor: 0.84

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

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

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

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

ap = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw Field SPT N-value

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

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

-bgs = below existing ground surface (roadway)

MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— — Laboratory
. = % = E > Testing
— = = 3] °] ) - Results/
; =z o 0] |
£ - g ” 3 < E o _5 S Visual Description and Remarks AASHTO
sl e | € 5 252 _ g fel|% | g and
5 5 - 528% Fl S| 83 |o~| @ ifi lass.
8] & & 3L BoHnS 2| 2| Salugl s 30g |Inified Class
50 EBEREE - -
6D | 24118 |50.00-52.00 8/2/1/4 3 4 | 107 i EE Grey, wet, very loose, Sty fine SAND. %24458135
vo.. :’ 0,
82 H Layer 7 (Elev. 328.0 - 318.0) We=32.6%
81 i
113 E Y dry = 102 pcf
|
i
122 \ _
| o5 -;,4!. sat =135
122 GEE
127
138 0
176
192 318
L 60 318.0 : 60.0 Guoas166
7D | 24/24 [60.00-62.00 1/WOR/UWOR 1 1| 159 Grey, wet, very soft, SILT, trace clay, trace fine sand, A4 ML
(Glaciolacustrjne). WC:;W 6%
o5 gi 165
92% Silt Layer 8 (Elev. 318.0 - 298.0)
8% Clay
135
175
181
- 65 ydry =83 pcf
181
Ysat = 123 pef
186
186
178
178
- 70 .
WOR/WOR/WOR/ Grey, wet, very soft, SILT, some fine sand, trace clay. G#245167
8D/MV | 24/24 [70.00 - 72.00 WOR 129 Failed 55x110 mm vane attempt, would not push. A-4, ML
- WC=43.3%
36%|Silt 130
Q0L (Mlav,
She-Clay
165
165
75 18 295
Remarks:

than those present at the time measurements were made.

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

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
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Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-102
Soil/lRock Exploration Log Locaﬁon:%gr;gbe{l éach‘ﬂ’a'fh"ee’ Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+61.2, 12.7 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.
Hammer Efficiency Factor: 0.84 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

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

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

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

ap = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw Field SPT N-value

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

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

-bgs = below existing ground surface (roadway)

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
> < o .
. £ ° = 8 o Testing
— 2 = @ = 9 Q °] ) - Results/
> z [a] S 9]
£ z g p e < E E o _5 3 Visual Description and Remarks AASHTO
| g g I3 252 _0 ) £¢|% £ and
sl § 5 E- 522G 5| 8| 23| 8 Unified Class.
o] [%) o nE nnno z z Om |WE| O
75
162
Y
224 sat =108
224 ydry = 125 pcf
224
224
I 80
9D 24/20 |80.50 - 82.50 10/5/7/8 12 17 176 Grey, wet, very siff, SILT, little clay. GH245168
6 A-4, CL-ML
84% Silt 1 WC=34.1%
6% Clay Layer 9 (Elev. 298.0 - 289.0)
167
167
169
F 85
170
Y
167
164
164
39.0289
164
- 90 Grey, wet, megdium dense, fine SAND, some silt, trace fine gravel, G#245169
10D 24/14 190.00 - 92.00 4/7/10/15 17 24 166 (Glacid Till). A-2-4, SM
- Layer 10 (Elev. 289.0 - 280.0) | wc=187%
105
97
Ydry = 121 pcf
112 Y sat=144 pcf
F 95 RC to 100 feet bgs.
96
162
238
98.01 280
386
Layer 11 (Elev. 280.0 - 268.0)
508
100
Remarks:

than those present at the time measurements were made.

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

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

R = Rock Core Sample
SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

PP = Pocket Penetrometer

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

Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-102
Soil/lRock Exploration Log Locaﬁon:%gr;gg éach‘ﬂ’a'fh"ee’ Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+61.2, 12.7 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.
Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX HydraulicOJ Rope & Cathead
Definitions:

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
Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

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

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

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
. £ 5 = B Testing
o = ) = [ © 8 Results/
—~ = . a = S 3 c S . .
£ P E ° e . s 3 £ o s ° Visual Description and Remarks AASHTO
s| g =S o 252 _0 e £2(® 5 and
sl § 5 E- 3283¢ 5| 8|%3|3z| & Unified Class.
o] [%) o nE mnnao z z Om |WE| O
100 - i i i
11D 18/18 100.00 21/26/19 5 63 290 Grey, wet, hard, Silty CLAY, little coarse sand, trace fine gravel. G#245170
101.50 A-4,CL
35% St 204 WC=17.4%
A504 Cllay
232
186
178
L 105 ydry =108 pcf
173
Y =127 pcf
189
162
216
216 268
110 268.0 110.01
110.00 - gy I G#245171
12D | 24/18 115.00 WOH/WOH/3/10 3 4 | 150 ,;:/:', Grey, wet, soft, SILT, some clay, little fine sand. A4, CL-ML
92% S$ilt M WC=25.4%
8% Clay 187 ,.:/:', Layer 12 (Elev. 268.0 - 263.6)
M Y
178 Lt dry = 93 pcf
oy
L Y _
220 /4:// sat =117
iy
_ A bisobl r 0.4 ft.
RL | 6060 | A0 RQD = 85% byso | 2636700 d 114.4)
115 - NQ-2 > | Top of Bedrock at Elev. 263.6 ft.
L":__, -] R1:Bedrock: No bedrock description recorded.
= /| RL:Core Times (min:sec)
55.\« Y| 114.4-115.4 ft (5:25)
K| 115.4-116.4 ft (3:40)
ke 5 116.4-117.4 1t (3:50)
P, Y 117.4-118.4ft (2:05)
ba 17| 118.4-119.4ft (3:00) 100% Recovery
PR
119.40 - %5 -
R2 60/60 124.40 RQD = 90% &4 R2:Bedrock: No bedrock description recorded.
[ 120 - Zond R2:Core Times (min:sec)
3¥ /1 119.4-120.41t (4:00)
$7d 120.4-121.4ft (3:15)
hFaw]| 1214-12241(3:10)
s 2] 122412341t (3:00)
3| 123.4-124.4 ft (4:00) 100% Recovery
Y
P
= %3]
253,65 124.41
125 Bottom of Exploration at 124.4 feet below ground surface.
Remarks:

-bgs = below existing ground surface (roadway)

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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Reference: Glacial Lake silt and clay layer properties,
Agawam, MA, Route 57 Project, 1981-82.

3 pages
]
t
Sl
|
i HB-32F{U3)
' ’ Top of Clay
o 10% clay CR=.125 El. +120
- ' RR=.014
| e,=1.28
C,, =2.5 ft¥iday
: C.=.287
‘ C,.=.032
: 20% clay CR=.15
i RR=.027
. 8,=1.3
C,,=2.4 ft?/day
; C.=.345
: C,=.0621
i El. 105
30% clay CR=.175
RA =.030
e,~1.3
C, =2.2 ft*/day
_ C,=.4025
; C,=.069
: El. 95
40% clay CR=.207
RR=.032
e,=1.4
C,,=2.0 ft*/day
C.=.497
C.,=.0768
El. 85
STA 196+00C
Lab Bulk Sample : 40% CLAY
CR=.2021
RR =.034
e,~1.28
C, =2.3 #?/day
C,=.4650 -
C,.~.078
0O.C.R.=5

Liquid Limit 40%
Plastic Limit 27%

Shear Strengths:
C, {min) =900 psf
C, {max)=1700 psf
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Reference: Glacial Lake silt and clay layer properties,
Agawam, MA, Route 57 Project, 1981-82.
3 pages
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Global Stablity



o
o
Ln -

1 Spencer Method

i q Unit Weight Cohesion | Phi

’ Material Name Color (Ibs/ft3) Strength Type (osf) | (deg)
8; Proposed Fill D 135 Mohr-Coulomb 0 34
< i Existing Fill w/Cobbles D 125 Mohr-Coulomb 0 34

: Existing Boulder and Timber Fill D 125 Mohr-Coulomb 0 36

b Loose Alluvium N=7 D 102 Mohr-Coulomb 0 29

i Soft silt [] 93 Undrained 500

] Glacial Till [] 134 Mohr-Coulomb | 0 38

1 Riprap B 145 Mohr-Coulomb 0 45
o 250.00 Ibs/ft2 1.320
gi ”*7

7 Y Wil
o
B
m -
o
S
m -

L D e L | T T L e T
-150 -100 -50 0 100 150 200
Project
17912 Fryeburg Eddy Flats No. 2261
.1 .)A Analysis Description Station 298 + 50; Right slope 2 to 1; Q10
.:1 [ prawn By A, Van Buskirk/L. Krusinski [seale 1:466 company MaineDOT

SLIDEINTERPRET 6.029 4= Date 8/15/2018, 9:03:17 AM File Name 298+50 | to r slope 2 to 1.slim




o
o
< |
7 a a Sat. Unit 3 A .
; Material Name Color U'(‘I';:;':)M (\F;:;ﬂ’:;) Strength Type Co(l:, es:;on (::;) Co:ye:;on Water Surface
: Proposed Fill D 125 Mohr-Coulomb 0 34 Water Surface
7o) : Existing Fill D 125 Mohr-Coulomb 0 34 Water Surface
]
< Existing Loose Fill D 120 Mohr-Coulomb 0 30 Water Surface
B Very Loose Alluvium D 92 118 Mohr-Coulomb 0 28 Water Surface
— Loose Alluvium, N=7 D 92 110 Mohr-Coulomb 0 29 Water Surface
q Loose Alluvium, N=9 . 92 112 Mohr-Coulomb 0 30 Water Surface
o Loose Alluvium, N=6 . 102 136 Mohr-Coulomb 0 28 Water Surface
O 1500
< Soft Silt D 93 Undrained 500 Constant None
7 250.00 Ibs/ft2. 250.00 Ibs/ft2
8 Till O 134 Mohr-Coulomb | 0 | 38 Water Surface —
- Riprap . 145 Mohr-Coulomb 0 45 Water Surface > 7 1.750)
] w O\ w
L0
~— v v
™ _— N\ A ety
B Safety Factor
] 0.000
o] 0.250
& 0.500
] 0.750
1 1.000
B 1.250
. 1.500
o 1.750
o 2.000
] 2.250
] 2.500
B 2.750
] 3.000
o 3.250
& 3.500
] 3.750
] 4.000
B 4.250
] 4.500
SN i o S S S e
-125 -100 -75 -50 -25 0 25 50 75 100 125 150
Project
Fryeburg Eddy Flats No. 2261 WIN 17912.00
.l .). Analysis Description Station 298 + 75; 2:1 slope on right side; Q10
> prawn By | . Krusinski & A. Van Buskirk [seale 1:345 company MaineDOT
St e Date

SLIDEINTERPRET 6.029

7/19/2018, 10:18:06 AM

File Name gstation 298+75 | to r 2 to 1 Q10 r-4 extend rt.slim

11 Sheets
Check: LK 8/2018
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B I A I P I o B A LA

. . Sat. Unit . . .
Material Name |Color U?;;:/ertf)ht Weight | Strength Type Co(l; e;')on (::;) Co:::;on Water Surface
(Ibs/ft3)
Proposed Fill OJ 125 Mohr-Coulomb 0 34 Water Surface
Existing Fill O 125 Mohr-Coulomb 0 34 Water Surface
Existing Loose Fill | [ 120 Mohr-Coulomb 0 30 Water Surface
Very Loose Alluvium| [] 92 118 |Mohr-Coulomb 0 28 Water Surface
Loose Alluvium, N=7| [] 92 110 Mohr-Coulomb 0 29 Water Surface
Loose Alluvium, N=9| [l 92 112 Mohr-Coulomb 0 30 Water Surface
Loose Alluvium, N=6| [ 102 136 Mohr-Coulomb 0 28 Water Surface
Soft Silt O 93 Undrained 500 Constant None
Tilll O 134 Mohr-Coulomb 0 38 Water Surface /
Riprap ] 145 Mohr-Coulomb 0 45 Water Surface /

250.00 Ibs/ft2

Safety Factor
0.000
.250
.500
.750
.000
.250

.500
.750

.000
.250

C
-75

C
-50

-25 0

v N C
25 50 75

C
100

C
125

.500
. 750
.000
.250
.500
. 750
.000
.250
.500
. 750
.000
.250
.500
. 750
.000+

U UU DD WWWWNDNNNNREREREREREREOOO

—
175

JSLIDEINTERPRET 6.039

Project

Fryeburg Eddy Flats No. 2261 WIN 17912.00

Analysis Description

Station 298 + 75; 2:1 slope on right side; drawdown from Q50 (377') to 374"

Drawn By

L. Krusinski & A. Van Buskirk

@k 4:327 comparny MaineDOT

Date

7/19/2018, 10:18:06 AM

FlediEitfon 298+75_|_to_r_2_to_1_Q10 r-4_extend_rt_drawdown.slim




. . Sat. Unit . " .
| Material Name |Color Ur(\lllt’:l\lf:;g)ht Weight | Strength Type Co(l:) essfl)on (::;) Co]fllye:;on Water Surface
(Ibs/ft3)

o i Proposed Fill O 125 Mohr-Coulomb 0 34 Water Surface
Qi Existing Fill O 125 Mohr-Coulomb 0 34 Water Surface

| Existing Loose Fill | [ 120 Mohr-Coulomb 0 30 Water Surface

i Very Loose Alluvium | [] 92 118  [Mohr-Coulomb 0 28 Water Surface

i Loose Alluvium, N=7| [J 92 110 Mohr-Coulomb 0 29 Water Surface

| Loose Alluvium, N=9| [l 92 112 Mohr-Coulomb 0 30 Water Surface

il Loose Alluvium, N=6| [ 102 136 Mohr-Coulomb 0 28 Water Surface

4 Soft Silt O 93 Undrained 500 Constant None

B Tilll O 134 Mohr-Coulomb 0 38 Water Surface
o Safety Factor 1.302 Riprap ] 145 Mohr-Coulomb 0 45 Water Surface
SN 0.000 /

| 0.250 250.00 Ibs/ft2__250.00 Ibs/ft2

i 0.500

. 0.750 "

1 1.000 w w

s 1.250 A4 14

1 1.500

1 1.750 > <

1 2.000

. 2.250
ﬁg, 2.500

J 2.750

J 3.000

J 3.250

J 3.500

| 3.750

| 4.000

| 4.250

4.500

i 4.750
o | 5.000
3 5.250

i 5.500

T 5.750

1 6.000+

T T T L
-1‘50 -1‘25 -160 -7‘5 -5‘70 -2‘5 6 2‘5 5‘() 7‘5 160 léS léO
Project
Fryeburg Eddy Flats No. 2261 WIN 17912.00
. 1 .;,L Analysis Description Station 298 + 75; 2:1 slope on left side; Q10
5.1 .} | prawn By | Krusinski & A. Van Buskirk scale 1:396 company MaineDOT

L DEINTERPRET 6.0 pate 7/19/2018, 10:18:06 AM FleName. station 298+75_r_to_|_2_to_1_Q10 r-7_extend_rt.slim




B . . Sat. Unit . . .
i Material Name |Color U'(‘;;sv}lf:;g)ht Weight | Strength Type Co(l; (-;l)on (::;) Co:ye:;on Water Surface
(Ibs/ft3)

i Proposed Fill O 125 Mohr-Coulomb 0 34 Water Surface
] Existing Fill O 125 Mohr-Coulomb 0 34 Water Surface
~ i Existing Loose Fill | [] 120 Mohr-Coulomb 0 30 Water Surface

4 Very Loose Alluvium| [] 92 118 Mohr-Coulomb 0 28 Water Surface

il Loose Alluvium, N=7| [] 92 110 Mohr-Coulomb 0 29 Water Surface

i Loose Alluvium, N=9| [l 92 112 Mohr-Coulomb 0 30 Water Surface

— Loose Alluvium, N=6| [ 102 136 Mohr-Coulomb 0 28 Water Surface

B Soft Silt O 93 Undrained 500 Constant None

1 Tilll O 134 Mohr-Coulomb 0 38 Water Surface

7 Riprap ] 145 Mohr-Coulomb 0 45 Water Surface
g | Safety Factor 1.169
¥ ] 8228 250.00 Ibs/ft2__ 250.00 Ibs/ft2

1 0.500

. 0.750 !

1 1.000 w w

- 1.250 A A

1 1.500

1 1.750 > <

. 2.000

. 2.250
§4, 2.500

J 2.750

| 3.000

J 3.250

J 3.500

| 3.750
| 4.000
| 4.250

4.500

i 4.750
o | 5.000
&8 5.250

i 5.500

1 5.750

1 6.000+

. | , , , , , ,
-1‘50 -160 -éO 6 50 160 léO
Project
Fryeburg Eddy Flats No. 2261 WIN 17912.00
[ 1 .;,L Analysis Description Station 298 + 75; 2:1 slope on left side; Q50 (377") drawdown to Q10 (374")
5.1 .} | prawn By | Krusinski & A. Van Buskirk scale 1:396 company MaineDOT
L DEINTERPRET 6.0 pate 7/19/2018, 10:18:06 AM Fedfiitfon 298+75_r_to_|_2_to_1_Q50 r-7_extend_rt_drawdown.slim




Sat. Ut

n— q Unit Weight N Cohesi Phi | Cohesi
< Material Name Color (Ibs/ft3) (\Ilz:}i::) Strength Type (osf) | (deg) Type Water Surface | Hu Type | Hu | Ru
: Proposed Fill D 125 Mohr-Coulomb 0 34 Water Surface | Custom | 1
i Existing Fill D 92 105 Mohr-Coulomb 0 29 Water Surface | Custom | 1
b Loose Alluvium, N=7 D 92 112 Mohr-Coulomb 0 29 Water Surface | Custom | 1
o
(Q,.‘i Loose Alluvium N=8 D 92 118 Mohr-Coulomb 0 29 Water Surface | Custom | 1
: Very Loose Alluvium D 81 98 Mohr-Coulomb 0 28 Water Surface | Custom | 1
; V. Loose Alluv. (Silty SAND) D 92 122 Mohr-Coulomb 0 28 None 0
b Very soft SILT 1, WOR . 83 122 Mohr-Coulomb 250 0 Water Surface | Custom | 1
§; Very stiff SILT N=17 . 108 125 Undrained 2000 Constant None 0
: Med. dense Glacial Till D 121 144 Mohr-Coulomb 0 34 Water Surface | Custom | 1 250.00 Ibs/ft2 250.00 lbs/ft2 1.340
: Plain Riprap D 145 Mohr-Coulomb 0 45 Water Surface | Custom | 1 w
1 Safety Factor W W
10 0.000 v > v
° 0.250 = g ==
1 0.500 Ouctn,
B 0.750
| 1.000
] 1.250
3 1.500
2 1.750
| 2.000
1 2.250
| 2.500
] 2.750
1 3.000
0 1 3.250
™ 3.500
] 3.750
1 4_.000
] 4_250
1 4._.500
] 4.750
== 5.000
1 5.250
8 5.500
B 5.750
. 6.000+
7\““\““\““““\““““\““““\““““\““““\““““\““““\““““\““““\“““
-175 -150 -125 -100 -75 -50 -25 0 25 50 75
Project
Fryeburg Eddy Flats No. 2261 WIN 17912.00
.l .). Analysis Description Station 300 + 00; Right slope 2:1; Q10
,:i._ prawn By A. Van Buskirk [seate 1:314 Compary MaineDOT
SLIDEINTERPRET 6.020 4 - Date 7/23/2018, 8:36:17 AM File Kation 300 + 00 | to r 2 to 1 Q10 r-7-toe-berm.-spencer.slim




o
LO— a a Sat. Unit q A
< Material Name Color Ur(l;;:;;g)ht Weight Strength Type Co(h e:f')o" (::')

] (Ibs/ft3) B €

= Proposed Fill D 125 Mohr-Coulomb 0 34

- Existing Fill D 92 105 Mohr-Coulomb 0 29

- Loose Alluvium, N=7 D 92 112 Mohr-Coulomb 0 29
o
(;rlf Loose Alluvium N=8 D 92 118 Mohr-Coulomb 0 29

T Very Loose Alluvium D 81 98 Mohr-Coulomb 0 28

T V. Loose Alluv. (Silty SAND) D 92 122 Mohr-Coulomb 0 28

7 Very soft SILT 1, WOR . 83 122 Mohr-Coulomb 250 0

7 Very stiff SILT N=17 . 108 125 Undrained 2000 -
o
gi Med. dense Glacial Till D 121 144 Mohr-Coulomb 0 34

B 250.00 Ibs/ft2

Plain Riprap 145 Mohr-Coulomb 0 45 250.00 Ibs/ft2

] g 1.139

1 Spencer Method

] w ~ w
2] v > v i
N~— ~ N
™ =\/ iy == ¢
o
D
[So !
o
|
[So !
o
S
(ol
o
~—
N

L e e s e B o e s e B e ey e B ey s e e s B
-125 -100 -75 -50 -25 0 25 50 75 100 125 150
Project
Fryeburg Eddy Flats No. 2261 WIN 17912.00
. J .. [ Analysis Description

[SLIDEINTERPRET

">
~1e, )

6.029

Station 300 + 00; Right slope 2:1; Q50 to Q10

prawn By A, Van Buskirk / LK 8/30/2018

| Scale

1:350

Company MaineDOT

Date

7/23/2018, 8:36:17 AM

STAUUIT OUU T+ UU_T_U_T_Z_0_1_J1U

e R N aorn ~an o

File Name




1 Safety Factor P
4 . . at. Unit q q q
- 0'000 Material Name Color Ur(‘;;:}’;':)ht Weight Strength Type Co(h essfl)on (::|) Co.lljes;on Water Surface | Hu Type | Hu | Ru
o 0.250 (Ibs/#t3) " G|
]
<~ 0.500 Proposed Fill D 125 Mohr-Coulomb o] 34 Water Surface | Custom | 1
1 0.750
n 1.000 Existing Fill D 92 105 Mohr-Coulomb 0 29 Water Surface | Custom | 1
i 1.250 Loose Alluvium, N=7 D 92 112 Mohr-Coulomb 0 29 Water Surface | Custom | 1
] 1-500 Loose Alluvium N=8 ] 92 118 | Mohr-Coulomb | 0 29 Water Surface | Custom | 1
oose Alluvium N= ohr-Coulom| ater Surface ustom
. 1.750
&7 2.000 Very Loose Alluvium D 81 98 Mohr-Coulomb 0 28 Water Surface | Custom | 1
¥ 2.250
- - V. Loose Alluv. (Silty SAND) D 92 122 Mohr-Coulomb 0 28 Water Surface | Custom | 0
1 2.500 Spencer Method - FS < 1.5‘
— 2 750 Very soft SILT 1, WOR . 83 122 Mohr-Coulomb 250 0 Water Surface | Custom | 1
n 3 - 000 Very stiff SILT N=17 . 108 125 Undrained 2000 Constant None 0
] 3.250 o
Med. dense Glacial Till D 121 144 Mohr-Coulomb 0 34 Water Surface | Custom | 1
o 3.500
S 3.750 Plain Riprap ] 145 Mohr-Coulomb 0 45 Water Surface | Custom | 1
1 4.000 75000 TOSTTZ
i 4._.250
N 4.500 | }4
] 4.750 AN
] 5.000 W
Ln
N 5.250 v _
] 5.500 > = 2
1 5.750 E—
_ 6.000+
o
—
o |
o
]
o |
o
o
@ |
B e L e e e Bt B B e B s e e B L B e B 5 B s e s s sy B s
-125 -100 -75 -50 -25 0 25 50 75 100 125

Project

Fryeburg Eddy Flats No. 2261 WIN 17912.00

: o0 l >, anaysis Descrption Station 300 + 00; Left slope 2:1; Q10
~1e,

Drawn By A. Van Buskirk [seale 1:323 company MaineDOT

SLIDEINTERPRET 6.029 = Date 7/23/2018, 8:36:17 AM File Name station 300 + 00 r to | 2 to 1 Q10 r-7.slim




1 Safety Factor
B 0-000 . Unit Weight Sat..Unit Cohesion| Phi |Cohesion
| 0.250 Material Name Color (Ibs/#3) (\{::;ih;) Strength Type (osf) |(deg)| Type Water Surface
%7 0.500 Proposed Fill O 125 Mohr-Coulomb 0 34 Water Surface
B 0.750 Existing Fill O 92 105 |Mohr-Coulomb 0 29 Water Surface
B 1.000 Loose Alluvium, N=7 O 92 112 Mohr-Coulomb 0 29 Water Surface
| 1.250 Loose Alluvium N=8 O 92 118 | Mohr-Coulomb 0 29 Water Surface
1.500 Very Loose Alluvium O 81 98 Mohr-Coulomb 0 28 Water Surface
) 1.750 \ V. Loose Alluv. (Silty SAND)| [ 92 122 |Mohr-Coulomb 0 28 Water Surface
n 2.000 Very soft SILT1, WOR | 83 122 |Mohr-Coulomb| 250 | 0 Water Surface
7 2.250 Very stiff SILT N=17 = 108 125 Undrained 2000 Constant None
1 2.500 Med. dense Glacial Till O 121 144 | Mohr-Coulomb 0 34 Water Surface
B 2.750 Plain Riprap ] 145 Mohr-Coulomb 0 45 Water Surface
| 3.000
o 3.250 ‘
Sr* 3 i 500 1194 250.00 Ibs/ft2 250.00 lbs/ft2
i 3.750
i 4_.000 _
1 4.250
- 4.750 . A4 s . v
| 5.000 > —W b
| 5.250
| 5.500
| 5.750
o 6.000+
5
[32]
o i
o5
[$2]
T T T T O B T T S B T T S O O T S S SO T S B T S O S SO S T T S S R S R T S S S A R S T S R T S R T B A S B R R A R A R R N A R A B B AN A B RN R L
-125 -100 -75 -50 -25 0 25 50 75 100
Project
Fryeburg Eddy Flats No. 2261 WIN 17912.00
[ 1 .}L Analysis Description Station 300 + 00; Left slope 2:1; Q50 (377") drawdown to Q10 (374")
‘51 >, . prawn By A. Van Buskirk seale 1:371 Company MaineDOT
e oenreReReT 6000 pate 7/23/2018, 8:36:17 AM e Name station 300 + 00_r_to_|_2_to_1_Q50_drawdown r-7.slim




500

450

4?0

3?0

3?0

Material Name Color Ur('::::}l;i:)m s\?vtelﬁ::t Strength Type Cu(i; essfi)on (::;)
(Ibs/ft3)
Proposed Fill (east & west) D 125 Mohr-Coulomb 0 34
Existing Fill w/Cobbles (west) D 125 Mohr-Coulomb 0 34
Existing Boulder & Timber Fill (west) D 125 Mohr-Coulomb 0 36
Very Loose Alluvium (west) D 81 98 Mohr-Coulomb 0 28
Loose Aluvium, N=7 (west) D 92 110 Mohr-Coulomb 0 29
Loose Alluvium, N=9 (west) D 92 112 Mohr-Coulomb 0 30
Loose Alluvium, N=6 (west) . 102 136 Mohr-Coulomb 0 28
Soft Silt (west) 0 93 Undrained 500
Existing Fill (east) D 92 105 Mohr-Coulomb 0 29
Loose Alluvium, N=7 (east) D 92 112 Mohr-Coulomb 0 29
Loose Alluvium, N=8 (east) . 92 118 Mohr-Coulomb 0 29
Very Loose Alluvium (silty sand), east) . 83 122 Undrained 2000
Very Soft SILT 1, WOR (east) D 83 122 Undrained 250
Very stiff SILT N=17 (east) |:| 108 125 Undrained 2000
Med. dense Glacial Till (east) D 121 144 Mohr-Coulomb 0 34
Pile Supported Soil D 0.01 Infinite strength
Riprap D 145 Mohr-Coulomb 0 45
Glacial Till (west) 0 134 Mohr-Coulomb 0 38
Very Loose Alluvium (east) |:| 92 122 Mohr-Coulomb 0 28

Out-Of-Plane picshead
Support Name | Color | Type Force Application Strength Force Direction
Spacing (ft) (Ibs)
Support 1 . N:iT;o Passive (Method B) 8.8 100000 Perpendicular to pile

250.00 Ibs/ft2

Safety Factor
0.000
0.250
0.500
0.750
1.000
1.250
1.500

1.750

2.000
2.250

2.500
2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.250
5.500
5.750
6.000+
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30050

900 000
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.l .); Analysis Description Longitudinal Global Stability Analysis east approach
,:i > Drawn By A. Van Buskirk |scate 1:453 company MDOT
SLIDEINTERPRET 6.029 4c Date 8/14/2018, 8:04:13 AM File Name 17912 longitudinal profile east 2.slim




500

450

400

350

300

Sat. Unit
Material Name Colo UnigWeiste Weight Strength Type Cohasion) BRG]
(Ibs/ft3) (Ibs/ft3) (psf) | (deg)
Out-Of-Plane Pile Shear
Proposed Fill (east & west) M 125 Mohr-Coulomb 0 34 Support Name | Color | Type | Force Application 7 Strength Force Direction
spacing (1) | (L
Existing Fill w/Cobbles (west) ] 125 Mohr-Coulomb 0 34 Micro
support1 | [ B | Passive (Method B) 838 100000 | Perpendicular to pile
Existing Boulder & Timber Fill (west) ] 125 Mohr-Coulomb 0 36 e
Very Loose Alluvium (west) [ 81 98 Mohr-Coulomb 0 28
Loose Aluvium, N=7 (west) ] 92 110 Mohr-Coulomb 0 29
Loose Alluvium, N=9 (west) ] 92 112 Mohr-Coulomb 0 30
Loose Alluvium, N=6 (west) [ 102 136 Mohr-Coulomb 0 28
Soft Silt (west) = 93 Undrained 500
Existing Fill (east) ] 92 105 Mohr-Coulomb 0 29
Loose Alluvium, N=7 (east) ] 92 112 Mohr-Coulomb 0 29
Loose Alluvium, N=8 (east) = 92 118 Mohr-Coulomb 0 29
Very Loose Alluvium (silty sand), east) | [l 83 122 Undrained 2000
Very Soft SILT 1, WOR (east) [ 83 122 Undrained 250
Very stiff SILT N=17 (east) [ 108 125 Undrained 2000
Med. dense Glacial Till (east) ] 121 144 Mohr-Coulomb 0 34
Pile Supported Soil ] 0.01 Infinite strength
Riprap O 145 Mohr-Coulomb 0 45
Glacial Till (west) [ 134 Mohr-Coulomb 0 38
Very Loose Alluvium (east) [ 92 122 Mohr-Coulomb 0 28

(18]
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—
29850

—
29950

30000

29750
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. l ‘). Analysis Description Longitudinal Global Stability Analysis east approach Q100 (380") drawdown to Q50 (377')
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Date
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4 . . Sat. Unit q g
87 Material Name Color U'(l;;sv}lf:g)ht Weight Strength Type Co(h e;;on (::')
0 | (Ibs/ft3) P 8!
7 Proposed Fill (east & west) D 125 Mohr-Coulomb 0 34
i e Out-Of-Plane Pile Shear o Existing Fill w/Cobbles (west) D 125 Mohr-Coulomb 0 34
| Support Name | Color| Type Force Application Spacing (ft) Strength Force Direction
pacing (Ibs) Existing Boulder & Timber Fill (west) D 125 Mohr-Coulomb 0 36
7 Support 1 . N'I)licl:;o Passive (Method B) 8.8 100000 Perpendicular to pile Very Loose Alluvium (west) D 81 98 Mohr-Coulomb 0 28
i Loose Aluvium, N=7 (west) D 92 110 Mohr-Coulomb 0 29
o
87 Loose Alluvium, N=9 (west) D 92 112 Mohr-Coulomb 0 30
- Loose Alluvium, N=6 (west) . 102 136 Mohr-Coulomb 0 28
] Soft Silt (west) [ 93 Undrained 500
m Existing Fill (east) [] %2 105 | Mohr-Coulomb 0 29
- Loose Alluvium, N=7 (east) D 92 112 Mohr-Coulomb 0 29
: Loose Alluvium, N=8 (east) . 92 118 Mohr-Coulomb 0 29
Qi Very Loose Alluvium (silty sand), east) . 83 122 Undrained 2000
| Very Soft SILT 1, WOR (east) ] 83 122 Undrained 250
7 Very stiff SILT N=17 (east) ] 108 125 Undrained 2000
— Med. dense Glacial Till (east) D 121 144 Mohr-Coulomb 0 34
B Pile Supported Soil D 0.01 Infinite strength
B Riprap |:| 145 Mohr-Coulomb 0 45
) 250.00 Ibs/ft2
87 Glacial Till (west) . 134 Mohr-Coulomb 0 38
<
: Very Loose Alluvium (east) . 92 122 Mohr-Coulomb 0 28
>
o
00—
™ -
o
o
™ -
T L B e s L e e e e e e L B s s — T
29800 29850 29900 29950 30000 30050 30100 30150
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b Unit Weight i Cohesion| Phi
Material Name Color Weight Strength Type
S bsftia) | Ve /ii) BhTYPE | o) | (deg)
o
L0
| Proposed Fill (east & west) D 125 Mohr-Coulomb 0 34
= Existing Fill w/Cobbles (west) D 125 Mohr-Coulomb 0 34
T Existing Boulder & Timber Fill (west) D 125 Mohr-Coulomb 0 36
Pile Shear
4 N Out-Of-PI: fomrry
Support Name | Color | Type | Force Application s';acmg (:t")e Strength Force Direction Very Loose Alluvium (west) O 81 98 Mohr-Coulomb 0 28
| (lbs)
i Loose Aluvium, N=7 (west) ] %2 110 | Mohr-Coulomb o |2
il support1 | [l | M0 | passive (Method B) 88 100000 | Perpendicular to pile
Pile Loose Alluvium, N=9 (west) D 92 112 Mohr-Coulomb 0 30
Loose Alluvium, N=6 (west) . 102 136 Mohr-Coulomb 0 28
i Soft Silt (west) 0 93 Undrained 500
] Existing Fill (east) ] %2 105 | Mohr-Coulomb o |2
<
- Loose Alluvium, N=7 (east) D 92 112 Mohr-Coulomb 0 29
T Loose Alluvium, N=8 (east) . 92 118 Mohr-Coulomb 0 29
T Very Loose Alluvium (silty sand), east) . 83 122 Undrained 2000
h Very Soft SILT 1, WOR (east) O 83 122 Undrained 250
Very stiff SILT N=17 (east) O 108 125 Undrained 2000
Med. dense Glacial Till (east) D 121 144 Mohr-Coulomb 0 34
B Pile Supported Soil D 0.01 Infinite strength
i Riprap O 145 Mohr-Coulomb 0 45
o
S 250.00 Ibs/ft2 Glacial Till (west) O 134 Mohr-Coulomb o | 38
<
3 Very Loose Alluvium (east) . 92 122 Mohr-Coulomb 0 28
b W
o
o
™
o
o
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] Sat. Unit
B " Unit Weight N Cohesion| Phi | Cohesion
. Material Name Color (Ibs/#3) (\IAI::;ih;) Strength Type (sf) | (deg)| Type Water Surface | Hu Type | Hu | Ru
8 > 0.125
h Proposed Fill D 125 Mohr-Coulomb 0 34 Water Surface | Custom | 1
o A
gi Existing Fill D 125 Mohr-Coulomb 0 34 Water Surface | Custom | 1
] Existing Loose Fill D 120 Mohr-Coulomb 0 30 Water Surface | Custom | 1
n Very Loose Alluvium D 92 118 Mohr-Coulomb 0 28 Water Surface | Custom | 1
O: Loose Alluvium, N=7 D 92 110 Mohr-Coulomb 0 29 Water Surface | Custom | 1
~—
< 4 Loose Alluvium, N=9 . 92 112 Mohr-Coulomb 0 30 Water Surface | Custom | 1
] Loose Alluvium, N=6 . 102 136 Mohr-Coulomb 0 28 Water Surface | Custom | 1
B Soft Silt D 93 Undrained 500 Constant None 0
O: Tilll D 134 Mohr-Coulomb 0 38 Water Surface | Custom | 1
o
< - Riprap . 145 Mohr-Coulomb 0 45 Water Surface | Custom | 1
] 250.00 Ibs/ftz___ 250.00 Ibs/ft2
] 4
.
™ | \ w
] v
. >
o
™
o1
5
™
o
~
™
o1
o
™
e B e e s B e L e e e e e s e s e B S s e e e e s e e . s s s s e L R
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.l .‘,. Analysis Description Station 298 + 75; 2:1 slope on right side; Q1.1; Kh=Amax/2
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S
LO— q
< ) Unit Weight | 53t Unit Coh Phi | Coh
Material Name Color (Ibs/#3) Weight Strength Type (psf) | (deg) Type Water Surface | Hu Type | Hu | Ru

i (Ibs/ft3)

4 » 0.125

- Proposed Fill D 125 Mohr-Coulomb 0 34 Water Surface | Custom | 1

b Existing Fill D 92 105 Mohr-Coulomb 0 29 Water Surface | Custom | 1
&; Loose Alluvium, N=7 D 92 112 Mohr-Coulomb 0 29 Water Surface | Custom | 1
< |

i Loose Alluvium N=8 D 92 118 Mohr-Coulomb 0 29 Water Surface | Custom | 1

b Very Loose Alluvium D 81 98 Mohr-Coulomb 0 28 Water Surface | Custom | 1

1 | V.Loose Alluv. (sitty sanp) | [] 92 122 | Mohr-Coulomb | 0 28 None 0
o Verysoftsitt1, wor | [l 83 122 | Mohr-Coulomb | 250 | 0 Water Surface | Custom | 1
o5
< Very stiff SILT N=17 . 108 125 Undrained 2000 Constant None 0 250.00 Ibs/ft2 250.00 Ibs/ft2 0.986

] Med. dense Glacial Till D 121 144 Mohr-Coulomb 0 34 Water Surface | Custom | 1

i Plain Riprap D 145 Mohr-Coulomb 0 45 Water Surface | Custom | 1 w

W W

o
o v > v
™ . TOm00

7 i /
o
15—
@ |
o
a—
@ |
o
S5
o |
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4?0

490

250.00 Ibs/ft2

» 0.125

Out-Of-Plane Pile Shear
Support Name | Color | Type Force Application Strength Force Direction
Spacing (ft) (Ibs)
Support 1 . N:i‘I:;o Passive (Method B) 8.8 200000 Perpendicular to pile
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) Pile Shear
| Support Name | Color | Type Force Application QUG Strength Force Direction
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b Micro - : .
i Support 1 . Pile Passive (Method B) 8.8 200000 Perpendicular to pile
o
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Liquefaction Analyses



17912.00 Fryeburg Eddy Flats Bridge - Liquifaction Potential Analyses - west approach (soil model based on BB-FSRO-101B)

As=Amax:

Unit weight water (pcf)
Depth to Watertable (ft)

0.25 7% probability of Exceedence in 75 Years for determined site class and location caused by magnitude 5.95 earthquake (based on USGS Deaggregation).
62.4
13 Demand Capacity
Depth to Sat. Unit Total Effective
top of SPT Weight  Overburden Water Table Overburden
Boring Sample Test Soil Layer  (PCF)" Pressure Condition Pressure Neo c’ (Ny)eo rg' CSReq” | % Fines®  CSR,s K, K2 CSR,’ FS,
BB-FSRO-101B 1D 16 Alluvium 118 1993 Below 1806 4 1.05 4 0.927 0.166 38 0.12 1.31 1.20 0.189 1.13
BB-FSRO-101B 2D 21 Alluvium 110 2567 Below 2068 7 0.98 7 0.904 0.182 6 0.07 1.31 1.20 0.110 0.60
BB-FSRO-101B MD 26 Alluvium 112 3119 Below 2308 9 0.93 8 0.881 0.193 6 0.11 1.31 1.10 0.159 0.82
BB-FSRO-101B 3D 31 Alluvium 112 3679 Below 2556 11 0.88 10 0.858 0.201 6 0.12 1.31 1.00 0.157 0.78
BB-FSRO-101B 4d 36 Alluvium 112 4239 Below 2804 10 0.84 8 0.835 0.205 4 0.09 1.31 0.95 0.112 0.55
BB-FSRO-101B 5D 41 Alluvium 112 4799 Below 3052 8 0.81 6 0.812 0.208 2 0.07 1.31 0.90 0.083 0.40
BB-FSRO-101B 6D 46 Alluvium 136 5383 Below 3324 6 0.78 5 0.790 0.208 44 0.15 1.31 0.85 0.167 0.80
BB-FSRO-101B 7D 51 Silt 95 6090 Below 3719 3 0.73 2 0.767 0.204 94 -0 1.31 -0 - -
BB-FSRO-101B 8D 56 Silt 95 6565 Below 3882 1 0.72 1 0.744 0.204 96 10 1.31 10 - -
BB-FSRO-101B 9D 61 Silt 95 7040 Below 4045 6 0.70 4 0.721 0.204 98 -0 1.31 -0 - -
BB-FSRO-101B 10D 66.5 Till 147 7619 Below 4281 35 0.68 24 0.696 0.201 10 0.5 1.31 0.80 0.524 2.60
Checks for Sample 6D at depth 46'
Total Overburden: =[15*125]+[4*118]+[6*110]+[20*112]+[1*136] = 5383
Effective Overburden: =5383-(46-13)*62.4) = 3324
Co: 9.79%(1/(3324*.0479))7.5 = .768 = 0.78
rqg: 1-(0.015*46*0.305) = 0.79
CSRgq : 0.65*%0.25*.79*(5383/3324) = 0.208
CSR;5: Critical Stress Ratio for Magnitude 7.5 Earthwuake. Figure 58 in GEC No. 3, FHWA-SA-97-076 pg. 121

'See Boring logs for BB-FSRO-101B for layer delination and unit weight determination.

2Cn: 9.79*(1/0,'*.0479)A.5 Eq. 8-5 in GEC No. 3, FHWA-SA-97-076 pg. 120 and converting o,' from kPa to PSF.

3(N1)60=Cn*N60 Eg. 8-5in GEC No. 3, FHWA-SA-97-076 pg. 121
4rd:1-0.015z EQ 8-1 in GEC No. 3, FHWA-SA-97-076 pg. 116 with conversion of feet to Z in meters.

5CSREQ:0.65(ama,(/g)*rd*(o\,/o\,') EQ 8-3ain GEC No. 3, FHWA-SA-97-076 pg. 116. Amax is a percent of g. The g constant term cancels.

®percent passing the 200 sieve. See Grain Size Distribution curves.
6* . . .ps .
Estimated from visual classification
7Magnitude Correction Factor. Magnitude 7.5 to 5.95: K,,=1.31 (Fig. 59, GEC 3)
8Resisting stress correction to 96 kPa (Figure 60, GEC 3)

9CSRL:CSR7_5*Km*KG*Kq; K, is theinitial driving static shear stress correction

factor and conservatively assumed to be 1.0.

10 Liquefaction potential decreases with increasing fines content

and increasing plasticity index

950ils having greater than 35 percent finer than 0.005 mm or a LL>35%

ora WC<0.9xLL, generally do not liquefy.

10 Liquefaction is a term used in reference to the behavior

of cohesionless soils (gravels, sands, and very-low-plasticity silts).

The term 'cyclic softening' is used to describe the behavior of clays and plastic silts.



Step 7:

FHWA GEC #3 o
Geotechnical Earthquake Engineering

for Highways
Regardless of the manner in which C,, is estimated, the normalized standardized
blow count is calculated as:

(NDg = Cy * Ny (8-6)

Other factors, such as grain size distribution, may influence Cy (Marcuson and
Bieganousky, 1977). However, considering the uncertainties involved in the
SPT itself, the application of equipment and overburden pressure correction

factors should be sufficient for engineering purposes.

Evaluate the critical stress ratio CSR, s at which liquefaction is expected to
occur during an earthquake of magnitude M,, 7.5 as a function of (N)go- Use
the chart developed by Seed et al. (1985), shown in figure 58, to find CSR, .

0.6 T |
u O
Percentfines= 35 15 <5
.................................................... il i
0.5 \ X
1 ]
] ! I
1 1
4 X .
1 ! A
H I i !
0'4 ...' Al .......... o
: : ] t
; i
i U !
] ! d
[ ! !
w | ’ U
~ i , ‘
I
= [ S/ SO
E 0.3 freorrerereer oo goeeeebeonneni gt
3 5
Q H
Fines content 25%
Modified Chinese code proposal (clay content = 5%)
Marginal No N
Liquefaction Liquefaction Liguefaction
Pan-American data [} O
Japanese data o <& O
Chinese data A A
0 7 - '
0 10 20 30 40 50
(Ny)so

Relationship between stress ratio causing liquefaction
and (N,) values for sands for M, 7.5 earthquakes
(Seed et al., 1985, reprinted by permission of ASCE).

Figure 58.

121
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Unified Hazard Tool Page 1 of 5

Unified Hazard Tool

Please do not use this tool to obtain ground motion parameter values for the design
code reference documents covered by the U.S. Seismic Design Maps web tools (e.g.,
the International Building Code and the ASCE 7 or 41 Standard). The values returned

by the two applications are not identical.

~  Input
Edition Spectral Period
Dynamic: Conterminous U.S. 2008 Peak ground acceleration
Latitude Time Horizon
Decimal degrees Return period in years
44.029064 975
Longitude
Decimal degrees, negative values for western long...
-70.908265
Site Class

760 m/s (B/C boundary)

https://earthquake.usgs.gov/hazards/interactive/ 5/18/2018



Unified Hazard Tool Page 2 of 5

~ Deaggregation

Component

Total

10 15

% Corétribution to Hazard

https://earthquake.usgs.gov/hazards/interactive/ 5/18/2018



Unified Hazard Tool Page 3 of 5

Summary statistics for, Deaggregation: Total

Deaggregation targets

Return period: 975yrs
Exceedance rate: 0.001025641 yr™'
PGA ground motion: 0.077609305 g

Recovered targets
Return period: 973.95142 yrs
Exceedance rate: 0.0010267453 yr™'

Totals

Binned: 100 %
Residual: 0%
Trace: 1.14%

Mean (for all sources)

r: 63.2km
m: 5.94
€ -0.170

Mode (largest r-m bin)

r: 13.28 km

m: 5.1

€: -0.950
Contribution: 5.5%

Mode (largest & bin)

https://earthquake.usgs.gov/hazards/interactive/ 5/18/2018
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Soil profile for liquefaction and downdrag evaluations

Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-101B
Soil/Rock Exploration Log Locaﬁon:mé%ﬁ éacnﬁ;rlw\f Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 3775 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs//30 inches
Date Start/Finish: 3/29,30/11-4/1,4,5,6/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+23.2, 3.4 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 13 feet bgs
Hammer Efficiency Factor: 0.84 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

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

WOH = Weight of 140lb. Hammer

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

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

-bgs = below existing ground surface (roadway)

V = Field Vane Shear Test, PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngo = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis 383
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test _""OPosed RS
Sample Information
— Laboratory
> o Ro] .
. £ a = o] o Testing
— S = @ = < Q ] ) 1 Results/
> z [a] = 9] |
£ z g - © < ED, E > _5 ° Visual Description and Remarks AASHTO
sl e | € 5 252_0 g el% | g and
el s 3 &5 528%¢kx 3| 8| 8o z| g Unified Class,
a] [%) o nE mnno z z Om |WE| O
0 AN E 4.5-inch-thick layer of pavement. ol
2R Fill soilssimilar to BB—FSRO—lEthto 15 feet bgs.
aSpun HW casing ahead to 20 feet bgs.
11" at 125 pcf
15' 129 pcf
372 Bottom proposed fbutment
F 5
Cobbles from 5.5 to 6.5 feet bgs.
Cobbles from 7 to 8.5 feet bgs.
9.5 ft
at 125 pcf
[ 10
Boulder from 10.3 to 11.5 feet bgs.
watertable
\/
F 15 362.5[3 / 1501 Gyoa5144
1D 24/13 |15.00 - 17.00 4/2/1/1 3 | 4 ; Olive-brown, wet, very loose, Silty fine SAND, trace fine gravel, A4 SM
(Stream Alluvium). Dry Unit weight = 92 pcf .
Sat. Unit weight = 118 pcf WC=31.9%
\\ / 358.5 19.01
[ 20 Brown, wet, loose, SAND, trace fine gravel, trace silt, (Stream
2D 24/14 120.00 - 22.00 2/2/3/4 5 7 25 Alluvium).
Dropped in NW casing at 20 feet bgs.
22 1
%! Dry Unit weight = 92 pcf
33 § Sat. Unit weight = 110 pcf
31
35
25
Remarks:

* Water level readings have been made at times and under conditions stated. Groundwate
than those present at the time measurements were made.

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

r fluctuations may occur due to conditions other
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Maine Department of Transportation

Soil/Rock Exploration Log

Project: Eddy Flats Bridge (No. 2261) carries Routd

302 over Saco River Overflow

Location: Fryeburg, Maine

Boring No.:

BB-FSRO-101B

US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 3775 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs//30 inches
Date Start/Finish: 3/29,30/11-4/1,4,5,6/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+23.2, 3.4 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 13 feet bgs

Hammer Efficiency Factor: 0.84

Hammer Type:

Automatic X

HydraulicOJ

Rope & Cathead CJ

Definitions:
D = Split Spoon Sample

V = Field Vane Shear Test,

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

R = Rock Core Sample
SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

PP = Pocket Penetrometer

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

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

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

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

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

-bgs = below existing ground surface (roadway)

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
> < o .
. £ ° = 8 o Testing
— 2 = @ = 9 Q °] ) - Results/
- z 1%} [s] © s o c - Visual Description and Remarks
i3 o 3 o = % a 5 o S o AASHTO
= g— = g— 25c 0O e = s and
| ® 3 3 8205k 3| 8| gs|o g Unified Class,
o] [%) o nE nnno z z Om | W O
25 T SimiTar to 2D in wash water.
MD 24/0 [25.00 - 27.00 5/6/6/7 12 ——17_| A B
9 bpf
32 BB-FSRO-203
Dry Unit weight = 92 pcf
37 Sat. Unit weight = 112 pcf
38
27 i
[ 30 E Brown, wet, medium dense, medium SAND, trace fine gravel, trace G#245147
3D 24/16 {30.00 - 32.00 2/3/5/5 8 11 8 ,». slt. A-1-b, SW-SM|
]E WC=32.4%
15 a
2z IE
34 5
46 i
[ 35 Grey, wet, loose, fine SAND, trace silt. G#245145
4D 24/14 |35.00 - 37.00 2/3/4/5 7 10 12 b A-3, SP-SM
£ WC=23.1%
13 g
I
37 6l
47
19 i
- 40 ] Grey, wet, loose, medium SAND, trace silt. G#245146
5D 24/16 140.00 - 42.00 1/3/3/4 6 8 19 I A-1-b, SP
WC=21.6%
39
61
73
92
[ 45 45.01 Guoa5148
6D 24/20 145.00 - 47.00 1/2/2/2 4 E| 1 Grey, Wet, loose, Silty fine SAND, (Glaciolacustrine probably A-4 SM
WC=33.9%
35
41 Dry Unit weight = 102 pcf
Sat. Unit weight = 136 pcf
47
53
50
Remarks:

than those present at the time measurements were made.

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

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
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Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-101B
Soil/lRock Exploration Log Locaﬁon:%gr;gbe; éacntn)alfrlw\f Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 3775 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs//30 inches
Date Start/Finish: 3/29,30/11-4/1,4,5,6/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+23.2, 3.4 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 13 feet bgs
Hammer Efficiency Factor: 0.84 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

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

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

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

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

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

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

-bgs = below existing ground surface (roadway)

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
> < o .
. £ ° = 8 o Testing
— S = @ = 9 Q o ) - Results/
; z [a] I3 19} c a
£ P E ° e . % = £ o s ° Visual Description and Remarks AASHTO
= g— = g— 25c 0O e = s and
| = § g2 S2L%k 2| 8| g2|35] 8 Unified Class.
o] [%) o nE mnnao z z Om | W [©)
50
7D 24/23 |50.00 - 52.00 41172 2 3 59 32 505 Guo45149
Grey, wet, soft, SILT, little fine sand, trace clay, trace organics, A-4 ML
57 (Gleciolacustring). WC=36.9%
53 Sat. Unit weight = 92 pcf
53
57
- 55 .
WOR/WOR/WOR/ Grey, wet, very soft, SILT, some clay, trace fine sand. G#245150
8D 24/24 |55.00 - 57.00 WOR 55 A-4, CL-ML
WC=43.1%
69
69
68
82
- 60 Failed 55x110 mm vane attempt, would not push. G#245151
MV/9D| 24/24 160.00 - 62.00 WOH/2/2/5 4 6 91 Grey, wet, medium stiff, SILT, some clay, trace fine sand. A-4,CL
WC=35.7%
107
116
120
136 | 313.0 64.51
[ 65 Cobble from 65 to 65.5 feet bgs.
10D 24/12 165.50 - 67.50 5/7/18/19 2 35 118 Grey, wet, dense, fine Sandy coarse GRAVEL, trace silt, (Glacia G#245152
Till). A-1-a, GW-
108 GM
Sat. Unit weight = 147 pcf WC=9.1%
152
127
97
F 70 307.5 i ) . ) 700( G#o45153
11D | 24/12 [70.00- 72.00 7/19/10/11 29 | 41 | 119 Grey, wet, dense, medium SAND, some fine gravel, little silt. |A-1-b, SW-SM
RC from 71 to 110.9 feet bgs. WC=10.6%
250
200
158
162
75
Remarks:

than those present at the time measurements were made.

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

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
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-bgs = below existing ground surface (roadway)

Maine Department of Transportation |project: Eddy Flats Bridge (No. 2261) carries Routg BOTiNg NO.. BB-FSRO-101B
Soil/Rock Exploration Log . 302 over Saco River Overflow
Location: Fryeburg, Maine
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 3775 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs//30 inches
Date Start/Finish: 3/29,30/11-4/1,4,5,6/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+23.2, 3.4 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 13 feet bgs
Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX HydraulicOJ Rope & Cathead
Definitions: R = Rock Core Sample Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) Ty = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger ap = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 Ib. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value Pl = Plasticity Index
V = Field Vane Shear Test, PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngo = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
> c Lo} .
. £ ° = 8 o Testing
— S = ] = e Q o ) . Results/
> z [a] > o 4
£ z g p e < E E o _5 S Visual Description and Remarks AASHTO
sl e | € 5 252_0 g fel|% | g and
el s 3 0 528%¢k 3| 8| R8alez| g Unified Class,
o (%] o nE Dnnes z z Om |WE| O
75 150 ‘Ff] Cobblesand Boulders from 75 to 77.8 feet bgs.
185
220
266
258
[ 80 297.5 - - 80.01 G#o45154
12D | 18/16 [80.00- 81.50 32/50/35 85 | 119 | 183 Grey, wet, hard, fine Sandy SILT, trace fine gravel, trace clay, A-4. SC-SM
(Glacid Till). WC=13.1%
170
132
294.5 83.01
127
275
[ 85 ) o Grey, wet, very dense, medium SAND, little fine gravel, little silt, G#245155
13D 8.4/8.4 |85.00 - 85.70 10/50(2.4") - 178 i85l (Glacial Till). A-1-b, SM
et WC=12.8%
186
486
494
297
- 90 Grey, wet, very dense, fine SAND, little fine gravel, trace silt. G#245156
14D 6/6  |90.00 - 90.50 50 -— 213 A-1-b, SW-SM
WC=13.2%
62
96
7
93
F 95 Similar to 14D.
15D 9.6/9 [95.00 - 95.80 14/50(3.6") - 87
87
110
313
238
100
Remarks:

than those present at the time measurements were made.

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

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

Maine Department of Transportation

Project: Eddy Flats Bridge (No. 2261) carries Routg Bori ng No.:

302 over Saco River Overflow
Location: Fryeburg, Maine

BB-FSRO-101B

US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 3775 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs//30 inches
Date Start/Finish: 3/29,30/11-4/1,4,5,6/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+23.2, 3.4 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 13 feet bgs
Hammer Efficiency Factor: 0.84 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,

R = Rock Core Sample

SSA = Solid Stem Auger

PP = Pocket Penetrometer

HSA = Hollow Stem Auger
RC = Roller Cone

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

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

ap = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw Field SPT N-value

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

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

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
> < o .
. c s n 5] o Testing
— S = @ = 9 Q o ) - Results/
z a > o 4
£ z g p e < E E o _5 S Visual Description and Remarks AASHTO
sl e | € 5 252_0 g fel|% | g and
el s 3 3 8205k 3| 8| 8o|ez| g Unified Class,
o] [%) o nE mnnao z z Om |WE| O
100 100.00 - . A®s:] Grey, wet, very dense, fine SAND, little silt, trace fine gravel. G#245157
16D |10.8/108| " 100gn 50/50(4.8") 195 > g: A2-4, SM
1 WC=12.9%
235 &
242 :
2745 B 103.01
275 Y
370 1t
- 105 THi [ [
105.00 - B it Grey, wet, very hard, SILT, some clay, some fine sand, trace fine G#245158
17D | 14.4/12 106.20 10/60/40(2.4") - 300 1 gravel, (Glacial Till). A-4, CL
L WC=20.1%
167 i
222 ihedd
204 frigi
402 it
F 110 EEEL ; ;
R 11 Grey, wet, hard, SILT, little clay, trace fine sand. G#245159
18D | 9696 | 11000 29/50(3.6") NQ-2 it Y ¥ Ad CL-ML
R1 50/55. 110.80 ROD = 889 266.6 110.9{ ‘\e=03 6%
11090 - F 254 [ Top of Bedrock at Elev. 266.6 ft. =e36%
11590 77| R1:Bedrock: No bedrock description recorded.
b4 /| R1:Core Times (min:sec)
4537 110.9-111.9 ft (2:55)
5—“;\‘ | 111.9-112.9ft (2:45)
b 2| 112.9-11391t (2:45)
e S 113.9-114.9 ft (2:50)
L ~; ;, 114.9-115.9 ft (3:00) 98% Recovery
115 >
R2 60/60 11150950 RQD = 95% _é:"é‘
) X, 7] R2:Bedrock: No bedrock description recorded.
< on]] R2:Core Times (min:sec)
82 Al 1159-116.9 ft (2:38)
4<'vq 116.9-117.9ft (3:20)
7;_* « %] 117.9-118.9ft (4:20)
‘5. 7q 118.9-119.9ft(3;25)
‘2] 119.9-120.9 ft (3:25) 100% Recovery
Az
120 el
256.6f~—** 120.94
Bottom of Exploration at 120.9 feet below ground surface.
125
Remarks:
-bgs = below existing ground surface (roadway)
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 50f 5
* 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. B orin g NO . BB'FSRO' 1018




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" " f#4 #8 #10 #16  #20 #40 #60 #100 #200 0.05 0.03 0.010 0.005 0.001
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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 0.475 0.05 0.03 0.005
100 10 1 0.1 0.01 0.001
Grain Diameter, mm
le Sle Sle N
’\ GRAVEL ,‘\ SAND SILT ,‘\ CLAY "
UNIFIED CLASSIFICATION
% fines
Boring/Sample No. Station Offset, ft Depth, ft Description W,%| LL PL | PI PIN
& BB-FSRO-101B/1D 299+23.2 34LT 15.0-17.0 | Silty SAND, trace gravel. 38% 31.9 017912.00
¢ BB-FSRO-101B/3D 299+23.2 34LT 30.0-32.0 | SAND, trace gravel, trace silt. 6 324 T
[ BB-FSRO-101B/4D 299+23.2 34LT 35.0-37.0 | SAND, trace silt, trace gravel. 4 23.1
p Fryeburg
[ ) BB-FSRO-101B/5D 299+23.2 3.4LT 40.0-42.0 SAND, trace silt, trace gravel. 2 21.6
A BB-FSRO-101B/6D 299+23.2 34LT 450470 | Silty SAND, trace gravel. 44 33.9 Reported by/Date
X BB-FSRO-101B/7D 209+23.2 34LT 50.0-52.0 | SILT, little sand, trace clay. 94 36.9 WHITE, TERRY A 6/7/2011

SHEET 2
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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
" 2" 1-1/2" 1" 3/4" 1/2" 3/8" 1/4" #8 #10 #16  #20 #40 #60 #100 #200 0.05 0.03 0.010 0.005 0.001
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Grain Diameter, mm
le Sle Sle N
’\ GRAVEL ,‘\ SAND SILT ,‘\ CLAY ,‘
UNIFIED CLASSIFICATION
% Fines
Boring/Sample No. Station Offset, ft Depth, ft Description W,%| LL PL | PI PIN
L 3 BB-FSRO-T0TB/8D 299+23.2 34LT 55.0-57.0 SILT, some cl;ay, trace sand. 96 43.1 017912.00
¢ BB-FSRO-101B/9D 299+23.2 34LT 60.0-62.0 | Clayey SILT, trace sand. 98 35.7 Town
N BB-FSRO-101B/10D 299+23.2 34LT 65.5-67.5 | Sandy GRAVEL, trace silt. 8 9.1
- Fryeburg
[ ) BB-FSRO-101B/11D 299+23.2 3.4LT 70.0-72.0 SAND, some gravel, trace silt. 10.6
A BB-FSRO-101B/12D 299+23.2 34LT 80.0-81.5 | Silty SAND, trace gravel, trace clay. 13.1 Reported by/Date
X WHITE, TERRY A 6/7/2011
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17912 Fryeburg Eddy Flats Liquifaction Potential Analyses - East Approach (BB-FSRO-102)

As=Amax: 0.25

Unit Weight Water (pcf) 62.4

Depth to Watertable (ft) 12
Boring Sample

BB-FSRO-102 1D
BB-FSRO-102 2D

BB-FSRO-102 MD
BB-FSRO-102 3D
BB-FSRO-102 4D
BB-FSRO-102 5D
BB-FSRO-102 6D

BB-FSRO-102 7D
BB-FSRO-102 8D

BB-FSRO-102 9D
BB-FSRO-102 10D

BB-FSRO-102 11D
BB-FSRO-102 12D

Depth
Interval
5-7
10-12
15-17
20-22
30-32
40-42
50-52
60-62
70-72
80.5-82.5
90-92

110-112

Checks for Sample 6D at depth 51"

Total Overburden: [(378-368)*131]+[(368-363)*105]+[(363-359.5)*118]+[(359.5-348)*112]+[(348-338)*118]+[(338-328)*98]+[(328-327)*135] = 5831
Effective Overburden: 5831-((51-12)*62.4)= 3397

Ca: 9.79%(1/(3397*.0479))A.5 = .767

—

Soil Layer

1

No o b w N

8 - Silt

8 - Silt

9 -Silt
10

100-101.5 11 - Clay
12 - Silt

Unit
Weight
(PcF)
131
105

118
112
118
98

135

123
123

145
144

127
117

4 1-(0.015*51*0.305)= 0.767

Total
Overburden
Pressure
786
1415
1953
2528
3654
4814
5831
7169
8399
9834
11209
12598
13858

CSRgq : 0.65*0.25*.767%(5831/3397)=0.214

CSR;5: Critical Stress Ratio for Magnitude 7.5 Earthwuake. Figure 58 in GEC No. 3, FHWA-SA-97-076 pg. 121

'See Development of Emankment Soil Model for Settle 3D calcs (BB-FSRO-102) for layer delination and unit weight determination.
2Cn= 9.79*%(1/0,'*.0479)".5 Eq. 8-5 in GEC No. 3, FHWA-SA-97-076 pg. 120 and converting ¢,' from kPa to PSF.

3(N1)6=Co*Ngo Eq. 8-5 in GEC No. 3, FHWA-SA-97-076 pg. 121

Water Table Overburden

Condition
Above
Above

Below
Below
Below
Below
Below

Below
Below

Below
Below

Below

Below

Effective

Pressure
786
1415

1703
1966
2468
3004
3397

4111
4717

5497
6279

7076
7680

4rd=1-0.0152 EQ 8-1in GEC No. 3, FHWA-SA-97-076 pg. 116 with conversion of feet to Z in meters.
5CSREQ:O.65(ama,,(/g)*rd*(c\,/o\,') EQ 8-3ain GEC No. 3, FHWA-SA-97-076 pg. 116. Amax is a percent of g. The g constant term cancels.

c’

1.60
1.19

1.08
1.01
0.90
0.82
0.77

0.70
0.65

0.60
0.56

0.53
0.51

(Nl)so3
18

=W Ww NN

10
14

34

4
Iy

0.973
0.950
0.927
0.904
0.858
0.812
0.767
0.721
0.675
0.627
0.584
0.538
0.492

Demand

CSReq

0.158
0.154

0.173
0.189
0.206
0.212
0.214

0.204
0.195

0.182
0.169

0.156
0.144

®percent passing the 200 sieve. See Grain Size Distribution curves.
%"Estimated from visual classification

7% probability of Exceedence in 75 Years for determined site class and location caused by magnitude 5.95 earthquake (based on USGS Deaggregation).

. 6
% Fines

10
11
15°"
3
8
1
37

99
77

99
28

79
85

(psf)

0.24
0.12

0.24
0.08
0.09
0.03

0.1
10

10

10

0.21

K,

131
131
131
131
131
131
131

131

By: B. Slaven 7/2018
Check by: LK 7/2018
Spreadsheet check: LK

1.20
1.20
1.20
1.20
1.00
0.95
0.92

0.76

Capacity

CSR,’
0.377
0.189

0.377
0.126
0.118
0.037

0.121
10

10

10

0.209

7Magnitude Correction Factor. Magnitude 7.5 to 5.95: K,,=1.31 (Fig. 59 GEC 3)
8Resisting stress correction to 96 kPa (Fig. 60 GEC 3)

9CSRL:CSR7_5*Km*K0*Ka; K, is theinitial driving static shear stress correction

factor and conservatively assumed to be 1.0.

10 Liquefaction potential decreases with increasing fines content
and increasing plasticity index

950ils having greater than 35 percent finer than 0.005 mm or a LL>35%

ora WC<0.9xLL, generally do not liquefy.

10 Liquefaction is a term used in reference to the behavior
of cohesionless soils (gravels, sands, and very-low-plasticity silts).

The term 'cyclic softening' is used to describe the behavior of clays and plastic silts.



Step 7:

FHWA GEC #3 o
Geotechnical Earthquake Engineering

for Highways
Regardless of the manner in which C,, is estimated, the normalized standardized
blow count is calculated as:

(NDg = Cy * Ny (8-6)

Other factors, such as grain size distribution, may influence Cy (Marcuson and
Bieganousky, 1977). However, considering the uncertainties involved in the
SPT itself, the application of equipment and overburden pressure correction

factors should be sufficient for engineering purposes.

Evaluate the critical stress ratio CSR, s at which liquefaction is expected to
occur during an earthquake of magnitude M,, 7.5 as a function of (N)go- Use
the chart developed by Seed et al. (1985), shown in figure 58, to find CSR, .

0.6 T |
u O
Percentfines= 35 15 <5
.................................................... il i
0.5 \ X
1 ]
] ! I
1 1
4 X .
1 ! A
H I i !
0'4 ...' Al .......... o
: : ] t
; i
i U !
] ! d
[ ! !
w | ’ U
~ i , ‘
I
= [ S/ SO
E 0.3 freorrerereer oo goeeeebeonneni gt
3 5
Q H
Fines content 25%
Modified Chinese code proposal (clay content = 5%)
Marginal No N
Liquefaction Liquefaction Liguefaction
Pan-American data [} O
Japanese data o <& O
Chinese data A A
0 7 - '
0 10 20 30 40 50
(Ny)so

Relationship between stress ratio causing liquefaction
and (N,) values for sands for M, 7.5 earthquakes
(Seed et al., 1985, reprinted by permission of ASCE).

Figure 58.

121
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Figure 59. Curve for estimation of magnitude correction
factor, ky, (after Seed et al., 1983).

12 A

10 |~ Iy °

Estimated average curve for sand

Al
0.8 - AR

8

a . .
Folsom folndation gravel
(0,= 40%)

o

0.6 Legend N

B Fairmont Gam

@ Lake Arrowhead Dam &
@ Upper San Leandro Dam

W Lower San FernandoDam Shell N T Smeo
4 Upper San Fernande Dam Sheil -
04— ¥ LosAngslesDamShett =~ N o e e
A Perris Dam Shell, RC = 90,95, 100%
O Sardis Dam Shell

< Sardls Dam Foundation Folsom embankment gravel
O Tharmalite Afterbay Dam Foundation (D= 64%) v
@ Thermalilc Farebay Dam Foundation

9.2 - B Antelope Dam Impervicus Maleria!

© Aswan Dam Dune Sand

O Sacramenta River Sand, Dr = 38, 60, 78, 100%

@ Monterey ¢ Sand, Or = 40, 60%

U Aeid Bedlord Sand, Or = 40, 60% i
O New Jersey Backfill, FP{ RC = 95%

00 i I i E 1 ! I
o 100 | 200 300 400 500 600 700 800

3134 Effective gverburden pressyire {kPa

Figure 60.  Curves for egtimatior] of corfection factor k| (Hardet, 1988 and Hynes, 1988, !
as cited in Marcuson et al., 1990, rgprinted |by permission of EERI).
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For Liguefaction Analysis

Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-102
Soil/Rock Exploration Log Locaﬁon:mé%ﬁ éacnﬁ;rlw\f Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+61.2, 12.7 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.
Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX HydraulicOJ Rope & Cathead

Definitions:
D = Split Spoon Sample

U = Thin Wall Tube Sample

V = Field Vane Shear Test,

MD = Unsuccessful Split Spoon Sample Attempt

MU = Unsuccessful Thin Wall Tube Sample Attempt

PP = Pocket Penetrometer

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

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

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

Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

-bgs = below existing ground surface (roadway)

MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
= = 5 Labor_atory
s £ % n . o o Testing
= 5 8] o
g % 3 % g ¢ % % o _5 3 Visual Description and Remarks Aiessﬁl.%
sl e | € 5 252_0 g el% | g and
o c —~ 3 oo 5 S| 23 |a~| © ifi
8] & & FE BH5os 2| 2| Sa|luEl s 37g [Jnified Class.
0 7-inch-thick layer of pavement.
s | 3774 il 08
Layer 1 (Elev. 378 - 368.0)
Cobble from|1.5 to 2.2 feet bgs.
Ysat=131 pcf
[ 5 Brown, moig, medium dense, medium SAND, little fine gravel, trace | G#245160
1D | 24/12 | 5.00-7.00 2/3/5/3 8 1 silt, occasiordl cobbles, (Fill). A-1-b, SP-SM
WC=4.1%
[ 368
) Brown, moist, loose, medium SAND, little fine gravel, little silt, (Fill).| G#245161
2D 24/14 |10.00 - 12.00 2/2/3/6 5 7 agp aSpun HW casing to 20 feet bgs. A-1-b, SP-SM
WC=14.0%
Layer 2 (Elev. 368.0 - 363.0)
ysat =105 pcf
| 363
15 Similar to 2
MD 24/1 [15.00 - 17.00 5/5/7/8 12 17 Layer 3 (Elev 363.0 - 359 5)
ysat =118
: 185| 399.5
1 Layer 4 (Elev. 359.5 - 348.0)
[ 20 Brown, wet, loose, medium SAND, trace coarse gravel, trace silt, G#245162
3D 24/18 |20.00 - 22.00 2/3/2/3 5 7 10 (Stream Alluvium). A-1-b, SP
Dropped in NW casing at 20 feet bgs. WC=22.1%
10
12
12 Ysat = 112 pef
13
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

Boring

Page 1 of 5

No.: BB-FSRO-102
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Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-102
Soil/lRock Exploration Log Locaﬁon:%gr;gbe{l éach‘ﬂ’a'fh"ee’ Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+61.2, 12.7 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.
Hammer Efficiency Factor: 0.84 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

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

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

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

ap = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw Field SPT N-value

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

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

-bgs = below existing ground surface (roadway)

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
. £ 5 = B Testing
o = ) = [ © 8 Results/
= z ; a © X 9] a ) -
£ z g p e < E E o _5 S Visual Description and Remarks AASHTO
| g g I3 252 _0 ) £¢|% £ and
s| & 5 E- 3283¢ 5| 8|%3|3z| & Unified Class.
o] [%) o nE mnnao z z Om |WE| O
25 E T
28 L
) ’g::;‘g‘
3 i E Ysat =112 pef
39 e
el
43 I
62 l 348
[ 30 l Grey, wet, loose, fine SAND, trace silt, (Stream Alluvium). G#245163
4D 24/14 {30.00 - 32.00 2/3/3/3 6 8 16 FaHE A-3, SP-SM
i WC=28.0%
19 IE Layer 5 (Elev. 348.0 - 338.0) C=28.0%
I
41
64
F 35
79
Y sat=118
116
119
155
158 338
[ 40 Grey, wet, very loose, medium SAND, trace silt, (Stream Alluvium). G#245164
5D 24/20 140.00 - 42.00 11213 3 4 73 A-1-b, SP
WC=21.3%
73 Layer 6 (Elev. 338.0 - 328.0) °
76
7
108 Y
45 _
197 sat = 98 pcf
165
167
169
175
0 328
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 2 of 5

Boring No.: BB-FSRO-102
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Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-102
Soil/lRock Exploration Log Locaﬁon:%gr;gbe{l éach‘ﬂ’a'fh"ee’ Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+61.2, 12.7 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.
Hammer Efficiency Factor: 0.84 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

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

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

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

ap = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw Field SPT N-value

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

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

-bgs = below existing ground surface (roadway)

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
> < o "
. £ ° = 8 o Testing
— e} = @ = < 3] °] ) - Results/
> z a > o 4
£ - g ” 3 < E E o _5 S Visual Description and Remarks AASHTO
£ g g g 252 _0 ) £¢|% £ and
Q c — 30 Q0% 14 E o » 3 > —~ I ifi I
8] & & 3L BHnos 2| 2| Salugl s 30g |Inified Class.
50 EBEREE - -
6D | 24118 |50.00-52.00 8/2/1/4 3 4 | 107 i EE Grey, wet, very loose, Sty fine SAND. %24458135
vo.. :’ 0,
82 H Layer 7 (Elev. 328.0 - 318.0) We=32.6%
81 i
113 E
!
122 hi Yy
| o5 -;,4!. sat =135
122 GEE
127
138 :
176
192 318
L 60 318.0 : 60.0 Guoas166
7D | 24/24 [60.00-62.00 1/WOR/UWOR 1 1| 159 Grey, wet, very soft, SILT, trace clay, trace fine sand, A4 ML
(Glaciolacustrjne). WC=47.6%
165
Layer 8 (Elev. 318.0 - 298.0)
135
175
181
[ 65
181
Ysat = 123 pef
186
186
178
178
- 70 .
WOR/WOR/WOR/ Grey, wet, very soft, SILT, some fine sand, trace clay. G#245167
8D/MV | 24/24 [70.00 - 72.00 WOR 129 Failed 55x110 mm vane attempt, would not push. A-4, ML
WC=43.3%
130
165
165
75 18 295
Remarks:

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

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
than those present at the time measurements were made.
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Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-102
Soil/lRock Exploration Log Locaﬁon:%gr;gbe{l éach‘ﬂ’a'fh"ee’ Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+61.2, 12.7 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.

Hammer Efficiency Factor: 0.84

Hammer Type:

Automatic X

HydraulicOJ

Rope & Cathead CJ

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample Attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample Attempt

V = Field Vane Shear Test, PP = Pocket Penetrometer

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

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

Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf)
Sy(lab) = Lab Vane Undrained Shear Strength (psf)
ap = Unconfined Compressive Strength (ksf)
N-uncorrected = Raw Field SPT N-value
Hammer Efficiency Factor = Rig Specific Annual Calibration Value
Ngo = SPT N-uncorrected Corrected for Hammer Efficiency
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected
Sample Information

Sample Depth

(ft.)
Blows (/6 in.)

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

(psf)

or RQD (%)
N-uncorrected
Neo

Casing

Blows

Elevation
Graphic Log

(it.)

Visual Description and Remarks

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

C = Consolidation Test

Laboratory
Testing
Results/

AASHTO

and
Unified Class,|

51| Depth (ft.)

=

62

224

224

224

224

F 80

9D 24/20 [80.50 - 82.50

10/5/7/8

12 17 176

166

167

167

169

F 85

170

167

164

164

Grey, wet, very stiff, SILT, little clay.

Layer 9 (Elev. 298.0 - 289.0)

Y sat = 145

G#245168
A-4, CL-ML
WC=34.1%

80.0f89

164

90

10D 24/14 190.00 - 92.00

4/7/10/15

17 24 166

(Glacial Till).

98

105

97

112

F 95

96

162

238

386

Grey, wet, megdium dense, fine SAND, some silt, trace fine gravel,

Layer 10 (Elev. 289.0 - 280.0)

Y sat=144 pcf

RC to 100 fedt bgs.

G#245169
A-2-4, SM
WC=18.7%

280

100

508

Layer 11 (Elev. 280.0 - 268.0)

Remarks:

-bgs = below existing ground surface (roadway)

than those present at the time measurements were made.

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

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
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Maine Department of Transportation |project: Eddy Flats Bridge (No. 2261) carries Routg BOTiNg NO.. BB-FSRO-102
Soil/lRock Exploration Log 302 over Saco River Overflow
Location: Fryeburg, Maine
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+61.2, 12.7 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.
Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX HydraulicOJ Rope & Cathead
Definitions: R = Rock Core Sample Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) Ty = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger ap = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140 Ib. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value Pl = Plasticity Index
V = Field Vane Shear Test, PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngo = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— . Laboratory
> < o .

. £ ° = 8 o Testing
~| 2 5 8 = g 8 c | S Visual Description and Remark Results/
£ z g p g E E 5 S isual Description and Remarks AASHTO
| g g I3 252 _0 ) 2 2|3 £ and
s| & 5 E- 5285 5| 8|%3|3z| & Unified Class.
o] [%) o nE mnnao z z Om |WE| O

100 R ] i i
11D 18/18 100.00 21/26/19 5 63 290 Grey, wet, hard, Silty CLAY, little coarse sand, trace fine gravel. G#245170
101.50 A-4,CL
201 WC=17.4%
232
186
178
[ 105
173
Y =127 pcf
189
162
216
216 268
F 110 268.0[ ity - - 11001 Guoss5171
120 | 2418 111](-)20(?0 WOH/WOH/3/10 3 4 150 /:/:‘ Grey, wet, soft, SILT, some clay, little fine sand. A4, CL-ML
Ll WC=25.4%
187 iy Layer 12 (Elev. 268.0 - 263.6)
A
W
178 )
A Y
20 st sat=117
v
_ WiAlA P150 bl r 0.4 ft.
RL | 6060 | A0 RQD = 85% byso | 2636700 d 114.4)
115 - NG-2 [ >2¢5,| Top of Bedrock at Elev. 263.6 ft.
L":__, -] R1:Bedrock: No bedrock description recorded.
= /| RL:Core Times (min:sec)
L4 114.4-115.4 1t (5:25)
K| 115.4-116.4 ft (3:40)
ke 5 116.4-117.4 1t (3:50)
P, Y 117.4-118.4ft (2:05)
ke ,li,— 118.4-119.4 ft (3:00) 100% Recovery
PR
119.40 - 50 -
R2 60/60 124.40 RQD = 90% &4 R2:Bedrock: No bedrock description recorded.
[ 120 - Zond R2:Core Times (min:sec)
A 41 119.4-120.4 ft (4:00)
$7d 120.4-121.4ft (3:15)
j;_" o %] 121.4-122.4 1t (3:10)
\\,\'\;;_“ 122.4-123.4 ft (3:00)
s 123.4-124.4 ft (4:00) 100% Recovery
Y
P
253,65 124.41
125 Bottom of Exploration at 124.4 feet below ground surface.
Remarks:
-bgs = below existing ground surface (roadway)
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 50f 5

* 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. B or | n g NO . BB'FSRO' 102
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MEMORANDUM
Proactive by Design

TO: Ms. Laura Krusinski, Maine Department of Transportation
Wiy
\\\\\"t“ ff//
FROM: Blaine Cardali, Andrew Blaisdell, P.E. Q\\ <€ OF Mq "/{/
\Q‘\- '\P‘l.ﬂ“" il A /Iv /
Christopher Snow, P.E. S GJ 6‘ Z

= J X

= 4 HRISTOPHER oy : =
DATE: May 18, 2018 = =

vl FILENO.:  09.0025968.00

SUBJECT:  Geotechnical Design Basis Memorandum
Eddy Flats Bridge No. 2261, Sheet Pile Wall
Maine Department of Transportation WIN 017912.00
Fryeburg, Maine

GZA GeoEnvironmental, Inc. (GZA) has prepared this geotechnical design basis
memorandum for the sheet pile wall proposed as part of the Maine Department of
‘*TC“’”W"“"‘S”"“ Transportation (MaineDOT) Eddy Flats Bridge No. 2261 which carries Route 302 over the
il Saco River Overflow in Fryeburg, Maine. Our services were provided in accordance with
Assignment Letter No. 15 (dated March 9, 2018) associated with the Bridge Program
Multi-PIN Project Contract Number 20150608000000000793 between MaineDOT and
GZA dated July 22, 2015, which incorporates GZA’s Proposal No. 09.P000107.18, dated
March 7, 2018. This memorandum is subject to the Limitations included in Appendix A.

Portland, ME og4101

wWww.gza.com

BACKGROUND

The overall project consists of replacing the Eddy Flats bridge carrying Route 302 over the
Saco River Overflow in Fryeburg. Subsurface explorations and geotechnical evaluations
and recommendations have been completed for the bridge replacement. However, an
anchored sheet pile wall concept was added to the project after the geotechnical
evaluation was completed for the bridge. This memorandum presents the results of a
supplemental subsurface exploration program and design basis recommendations for the
sheet pile wall. The wall is proposed along the southwest bridge approach and is
envisioned as a steel sheet pile wall with deadman anchors.

SUBSURFACE EXPLORATIONS

GZA completed a subsurface exploration program consisting of three (3) test borings
(BB-FSRO-201 through BB-FSRO-203). The borings were drilled in the right shoulder of the
west approach between 15 and 150 feet west to the existing abutment. The as-drilled
boring locations were surveyed by MaineDOT and are shown on Figure 1.

The borings were drilled to depths of approximately 27 to 62 feet below ground surface.
New England Boring Contractors of Hermon, Maine provided drilling services and

An Equal Opportunity Employer M/F/V/H
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coordinated utility clearance. The drilling was completed between March 19 and March 21, 2018 using a
truck-mounted drill rig. GZA personnel monitored the drilling work and prepared logs of each boring.

The borings were drilled using 3- and 4-inch driven casing and drive-and-wash drilling techniques. Standard
penetration testing (SPT) and split-spoon sampling were performed at 5-foot typical intervals in the
overburden using a 24-inch-long, 1-3/8-inch inside-diameter sampler, driven with a calibrated automatic
hammer (NEBC No. 3, energy transfer ratio = .869). Upon completion, the borings were backfilled with
cuttings and asphalt cold patch and marked for MaineDOT Survey. Survey locations were then supplied to
GZA.

SUBSURFACE CONDITIONS

SURFICIAL AND BEDROCK GEOLOGY

Based on available surficial geologic mapping?, the site is located within a Stream Alluvium deposit associated
with the Saco River, which is roughly 700 feet north of the site. This unit consists of silt, sand, gravel and
organic material deposited by modern streams. An area of Till is mapped beneath the Stream Alluvium west
of the bridge. Large boulders are indicated in the mapped Till unit between the Saco River and Route 302.
Lake Pigwacket lacustrine deposits are also mapped in the site vicinity, which contain sand, silt, clay and gravel
deposited in successive stages during late-glacial to postglacial time.

Mapping indicates that the site is underlain by granite of the Sebago Pluton (Osberg et al., 1985; online GIS
version).

SITE DEVELOPMENT HISTORY

Incidental information provided by an abutting landowner indicates that the causeway that forms the bridge
approach in the area of the proposed sheet pile wall was constructed as a series of rock-filled timber cribs.
Evidence of these reported timber crib structures was encountered in the form of horizontally-oriented timber
encountered in some of the split spoon samples taken in the borings, as described below.

SUBSURFACE PROFILE

Four soil units were encountered in the test borings beneath approximately 5 to 10 inches of asphalt
pavement: Timber Crib Fill, Stream Alluvium, Clayey Silt and Glacial Till. The units are listed in descending
order from the ground surface along with thicknesses and generalized descriptions in the table below and are
presented in Figure 2, Interpretive Subsurface Profile.

! Thompson, Woodrow B., 1999, Surficial geology of the Fryeburg 7.6-minute quadrangle, Oxford County, Maine: Maine
Geological Survey, Open-File Report 99-8.

An Equal Opportunity Employer M/F/V/H
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GENERALIZED SUBSURFACE CONDITIONS

Approximate
Soil Unit Encountered Generalized Description
Thickness (ft)
Fill/Timber Crib Brown to tan, dry to wet, very loose to dense, fine to coarse SAND, some to little
Fil 15to 23 Gravel, little to trace Silt with apparent cobbles and boulders. (USCS: SW, SM, SP-
SM). Wood from apparent cribbing was encountered in BB-FSRO- 201 and -202.
Stream Alluvium 5 t0 20 Brown to grey, wet, very loose to loose, fine to medium SAND, some to trace Silt.
(SP, SP-SM)
Clayey Silt 3 Grey, wet, medium stiff, Clayey SILT, little fine Sand (USCS: ML)
N Grey, wet, medium dense to very dense, fine to coarse SAND, little to some
I | Till 24
Glacial i Gravel, little Silt. (USCS: SM).
GROUNDWATER

Groundwater was measured in each boring at depths of approximately 8 to 13 feet below pavement levels.
Groundwater levels in the borings were taken during or immediately after drilling and may have been affected
by drilling procedures, which included introduction of water for drilling purposes.

The groundwater observations were made at the times and under the conditions stated in the borings logs.
Fluctuations in groundwater levels will occur due to variations season, precipitation, river level, and
construction activity in the area. Consequently, water levels during and after construction are likely to vary
from those encountered at the time the observations were made.

ENGINEERING EVALUATIONS AND RECOMMENDATIONS
GENERAL

GZA has conducted geotechnical engineering evaluations in accordance with 2017 AASHTO LRFD Bridge
Design Specifications, 8™ Edition, (herein known as AASHTO) and the MaineDOT Bridge Design Guide, 2014
Edition (MaineDOT BDG). The sections that follow describe the evaluations and the geotechnical basis for
each element. Supporting calculations developed by GZA for the project are attached in Appendix C of this
report.

Wall Type

We anticipate that the wall will be constructed as an anchored sheet pile wall. The anchors may be reacted
by discreet deadman or by a continuous deadman. The discreet deadman could consist of precast concrete
slabs or driven sheet piles. A continuous deadman could be constructed as a cast-in-place concrete wall, or a
driven sheet pile wall. The location of the deadman should be far enough behind the wall such that the passive
pressure zone in front of the deadman will not interact with the active pressure zone behind the sheet pile
wall. If the deadman needs to be closer to the wall, the passive resistance on the deadman should be reduced
accordingly.

An Equal Opportunity Employer M/F/V/H
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Soil Properties for Design

GZA developed soil properties for use in the sheet pile wall design, to be completed by others, based on the
test boring results. We used correlations? with SPT N-values to develop the soil internal friction angles.

We recommend that the sheet pile retaining wall be designed in accordance with MaineDOT Bridge Design
Guide Section 3.6, AASHTO 3.11, and the following material properties:

Material Type Friction Angle Unit Weight (pcf)
New Fill "Common Borrow" 32 125
Existing Fill 30 120
Stream Alluvium 29 115
Glacial Till 32 125

Both Coulomb and Rankine earth pressures are referenced in AASHTO Section 3.11 and should be selected by
the designer of the sheet pile wall.

CONSTRUCTION CONSIDERATIONS
Obstructions

As previously described, the causeway that forms the bridge approach in the area of the proposed sheet pile
wall was constructed as a series of rock-filled timber cribs. Cobbles and boulders are anticipated to be present
to depths of at least 15 feet and evidence of the timber cribbing was present as deep as approximately 23
feet. These materials will present obstructions to installation of sheet piling. It may be necessary to
pre-excavate a trench along the wall line to remove obstructions. If excavated, the trench should be backfilled
with crushed stone in order to expedite installation of the sheet piling. The limits of the timber were not
established by the test borings. The contractor could consider using an H-pile probe at the outset of
construction to evaluate the possible presence of obstructions along the wall line and plan accordingly.

Wall Drainage

Groundwater was encountered from 8 to 13 feet below grade which corresponds to approximately El. 370
feet to El. 365 feet. Weep holes are recommended to be installed in the sheets below the groundwater level
to provide adequate drainage and reduce differential head on the sheet pile wall.

2 The recommended internal friction angles to be used for design are based on the correlations presented by Peck, Hanson and
Thornburn (PHT, 1974) as mentioned in Kulhawy and Mayne (1990) and recommended in NCHRP Report 651.

An Equal Opportunity Employer M/F/V/H
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CLOSURE

We trust that this information meets current project needs. Please feel free to call Christopher Snow at
(207) 358-5118 for additional information.

BMC/CLS/ARB:erc

P:\09 Jobs\0025900s\09.0025968.00 - Eddy Flats Sheet Pile Wall\Report\FINAL 25968 00 Eddy Flats Design Memo 051818.docx

Attachments:  Figure 1 — Boring Location Plan
Figure 2 — Interpretive Subsurface Profile, 11.0 feet Rt.
Appendix A — Limitations
Appendix B — Boring Logs
Appendix C — Calculations

An Equal Opportunity Employer M/F/V/H
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LIMITATIONS

Use of Report

1.

GZA GeoEnvironmental, Inc. (GZA) prepared this report on behalf of, and for the exclusive use of our Client for the stated
purpose(s) and location(s) identified in the Proposal for Services and/or Report. Use of this report, in whole or in part, at
other locations, or for other purposes, may lead to inappropriate conclusions; and we do not accept any responsibility
for the consequences of such use(s). Further, reliance by any party not expressly identified in the agreement, for any
use, without our prior written permission, shall be at that party’s sole risk, and without any liability to GZA.

Standard of Care

2.

GZA'’s findings and conclusions are based on the work conducted as part of the Scope of Services set forth in Proposal
for Services and/or Report, and reflect our professional judgment. These findings and conclusions must be considered
not as scientific or engineering certainties, but rather as our professional opinions concerning the limited data gathered
during the course of our work. If conditions other than those described in this report are found at the subject location(s),
or the design has been altered in any way, GZA shall be so notified and afforded the opportunity to revise the report, as
appropriate, to reflect the unanticipated changed conditions .

GZA'’s services were performed using the degree of skill and care ordinarily exercised by qualified professionals
performing the same type of services, at the same time, under similar conditions, at the same or a similar property. No
warranty, expressed or implied, is made.

Subsurface Conditions

4.

The generalized soil profile(s) provided in our Report are based on widely-spaced subsurface explorations and are
intended only to convey trends in subsurface conditions. The boundaries between strata are approximate and
idealized, and were based on our assessment of subsurface conditions. The composition of strata, and the transitions
between strata, may be more variable and more complex than indicated. For more specific information on soil
conditions at a specific location refer to the exploration logs.

In preparing this report, GZA relied on certain information provided by the Client, state and local officials, and other
parties referenced therein which were made available to GZA at the time of our evaluation. GZA did not attempt to
independently verify the accuracy or completeness of all information reviewed or received during the course of this
evaluation.

Water level readings have been made in test holes (as described in the Report) and monitoring wells at the specified
times and under the stated conditions. These data have been reviewed and interpretations have been made in this
Report. Fluctuations in the level of the groundwater however occur due to temporal or spatial variations in areal
recharge rates, soil heterogeneities, the presence of subsurface utilities, and/or natural or artificially induced
perturbations. The water table encountered in the course of the work may differ from that indicated in the Report.

GZA’s services did not include an assessment of the presence of oil or hazardous materials at the property.
Consequently, we did not consider the potential impacts (if any) that contaminants in soil or groundwater may have
on construction activities, or the use of structures on the property.

Compliance with Codes and Regulations

8.

We used reasonable care in identifying and interpreting applicable codes and regulations. These codes and regulations
are subject to various, and possibly contradictory, interpretations. Compliance with codes and regulations by other
parties is beyond our control.
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APPENDIX B — BORING LOGS



Maine Department of Transportation |Project: Eddy Flats Bridge #2261 Boring No.BB-FSRO-201
Soil/Rock Exploration Log Route 302 Over Saco River Overflow
US CUSTOMARY UNITS Location: Fryeburg, Maine PIN: 017912.00
Driller: New England Boring Contractors Elevation (ft.) 377.8 Auger ID/OD: 4.25" OD
Operator: Mike Porter Datum: NAVD 88 Sampler: Split Spoon
Logged By: B. Cardali Rig Type: Truck Hammer Wt./Fall: 140/30
Date Start/Finish: 03-19-18 /03-20-18 Drilling Method: Drive & Wash Core Barrel: --
Boring Location: Sta. 297+66.1, 10.1 ft RT Casing ID/OD: 4" /3" Water Level™: 12.7
Hammer Efficiency Factor: 0.869 Hammer Type:  Automatic X Hydraulic (J Rope & Cathead J
Definitions: R = Rock Core Sample Sy, = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Ty = Pocket Torvane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger gp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index
V = Insitu Vane Shear Test WOR = weight of rods Ngo = 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
— Laboratory
c £ ~ B ° Testing
o = [0) £ ) ° o
= z 1) [a] © & Q c - Visual Description and Remarks Results/
= o Q ) S £ A 5 . o ) AASHTO
sl e | £ | ¢ 252 9 | ¢ 2218 | 5 and
o c — 0 0% 5 o 7] ~| © o
ocs a0 T o | o= i Unified Class.
a A g BE BHHSs z z | So|wE| &
0 ! - -
ID | 2413 | 04-24 9-10-10-63 20 | 29 | ssa | 3774 ASPHALT- 0.4]
Dark brown/tan, medium dense, fine to coarse SAND,
little Gravel, trace Silt, dry.
-FILL- (SW)
Probable cobble/boulder from 3.1-3.8 ft.
[ 5 , Dark brown/tan, very dense, fine to coarse SAND, some
2D 23/16 5.0-69 10-10-38-100/5 48 70 492 Gravel, trace Silt, moist, with a piece of asphalt,
petroleum odor.
66 -FILL- (SW)
Probable cobble/boulder from 6.9-7.6 ft.
120
72
34
[ 10 Brown, loose, fine to medium SAND, little Gravel, little
3D 24/7 10.0 - 12.0 13-3-2-2 5 7 20 Silt. wet.
-FILL- (SP-SM)
19
12
34
54
St %28 — — — — — — — — 15.01
4D 24/7 15.0-17.0 3.4-3-3 7 10 17 Orange/brown, loose, fine to medium SAND, trace Silt,
wet.
17 -STREAM ALLUVIUM- (SP)
23
35
41
20 Orange/brown, loose, fine to medium SAND, trace Silt,
5D 24/1 20.0-22.0 3-3-5-5 8 12 22 wet.
-STREAM ALLUVIUM- (SP)
33
44
51
61
25
Remarks:
1. From 5.0-25.0 ft, wood fragments in wash.
2. 4" casing to 40.0 ft, then 3" casing to 60 ft.
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

present at the time measurements were made. Boring No.: BB-FSRO-201




Maine Department of Transportation |Project: Eddy Flats Bridge #2261 Boring No.BB-FSRO-201
Soil/Rock Exploration Log Route 302 Over Saco River Overflow
US CUSTOMARY UNITS Location: Fryeburg, Maine PIN: 017912.00
Driller: New England Boring Contractors Elevation (ft.) 377.8 Auger ID/OD: 4.25" OD
Operator: Mike Porter Datum: NAVD 88 Sampler: Split Spoon
Logged By: B. Cardali Rig Type: Truck Hammer Wt./Fall: 140/30
Date Start/Finish: 03-19-18 /03-20-18 Drilling Method: Drive & Wash Core Barrel: --
Boring Location: Sta. 297+66.1, 10.1 ft RT Casing ID/OD: 4" /3" Water Level™: 12.7'
Hammer Efficiency Factor: 0.869 Hammer Type:  Automatic X Hydraulic (] Rope & Cathead [J
Definitions: R = Rock Core Sample Sy = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Ty = Pocket Torvane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger gp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index
V = Insitu Vane Shear Test WOR = weight of rods Ngo = 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
— Laboratory
c % - B o Testing
e} = [ £ < © <)
= 2 9] o © s 2 c = Visual Description and Remarks Results/
=l @ 4 o) SOl - 5 o S o AASHTO
gl 2| & o 252 _9 g 22|35 | 5 and
| & 3 sz 5229k 3| 8| 838|ag| g Unified Class.
=} %] e nE nnn o z zZ om|WE| O
25 s i i
6D 24/ 250-270 3930 5 4 0 Te}n/grey, lpose, fine to coarse SAND, little Silt, wet,
with organic odor.
37 -STREAM ALLUVIUM- (SP)
47
41
44
30 Orange/brown, loose, fine to medium SAND, trace Silt,
7D 24/6 30.0 - 32.0 2-3-2-4 5 7 42 wet.
-STREAM ALLUVIUM- (SP)
37
57
60
63
35 342.6 Top 2": Grey, fine to coarse SAND, some Silt, wet.
8D 24/17 | 35.0-37.0 2-2-3-2 5 7 so  uieer - ---- - - - 3521
Bottom 15": Grey, medium stiff, Clayey SILT, little fine
55 Sand, wet.
-STREAM ALLUVIUM-
57
339.8 4k - - - - - - 38.07
68 W,
79
[ 40 ) Recovery consisted of gravel stuck in tip of spoon.
oD | 242 |40.0-420 16-8-7-14 15 | 22| 45 M| Probable cobble from 43.9-44.4 ft.
54
56
53
57
45 [ Grey, medium dense, fine to coarse SAND, little Gravel,
10D 24/5 45.0-47.0 7-9-7-3 16 23 16 (] little Silt, wet.
-GLACIAL TILL- (SM)
37 \
28
22
34
S50
Remarks:
1. From 5.0-25.0 ft, wood fragments in wash.
2. 4" casing to 40.0 ft, then 3" casing to 60 ft.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 20f3

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

present at the time measurements were made. Boring No.: BB-FSRO-201




Maine Department of Transportation

Project: Eddy Flats Bridge #2261 Boring No.BB-FSRO-201
Route 302 Over Saco River Overflow

present at the time measurements were made.

Soil/Rock Exploration Log
US CUSTOMARY UNITS Location: Fryeburg, Maine PIN: 017912.00
Driller: New England Boring Contractors Elevation (ft.) 377.8 Auger ID/OD: 4.25" OD
Operator: Mike Porter Datum: NAVD 88 Sampler: Split Spoon
Logged By: B. Cardali Rig Type: Truck Hammer Wt./Fall: 140/30
Date Start/Finish: 03-19-18 /03-20-18 Drilling Method: Drive & Wash Core Barrel: --
Boring Location: Sta. 297+66.1, 10.1 ft RT Casing ID/OD: 4" /3" Water Level™: 12.7'
Hammer Efficiency Factor: 0.869 Hammer Type:  Automatic X Hydraulic (] Rope & Cathead [J
Definitions: R = Rock Core Sample Sy = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Ty = Pocket Torvane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger gp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index
V = Insitu Vane Shear Test WOR = weight of rods Ngo = 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
— Laboratory
c % - B o Testing
o) = o} £ Q) © o
= 2 9] o © s 2 c = Visual Description and Remarks Results/
=l @ 4 o) SOl - 5 o S o AASHTO
gl 2| & o 252 _9 g 22|35 | 5 and
| & 3 sz 5229k 3| 8| 838|ag| g Unified Class.
=} %] e nE nnn o z zZ om|WE| O
50 [T} - : .
11D 24710 | 500 -52.0 10-3-5-5 3 12 14 S/zy, loose, fine to coarse SAND, little Gravel, little Silt,
14 -GLACIAL TILL- (SM)
26
63
58
[ 55 Grey, medium dense, fine to coarse SAND, little Gravel,
12D 24/12 55.0-57.0 27-12-14-14 26 38 47 little Silt, wet.
-GLACIAL TILL- (SM)
29
96
213
301
- 60 Grey, very dense, fine to coarse SAND, some Gravel,
13D 24/10 | 60.0 - 62.0 77-104-98-92 >100 little Silt, wet.
-GLACIAL TILL- (SM)
315.8 62.07
Bottom of Exploration at 62.00 feet below ground
surface.
No refusal.
F 65
70
75
Remarks:
1. From 5.0-25.0 ft, wood fragments in wash.
2. 4" casing to 40.0 ft, then 3" casing to 60 ft.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 30of3

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

Boring No.: BB-FSRO-201




Maine Department of Transportation |Project: Eddy Flats Bridge #2261 Boring No.BB-FSRO-202
Soil/Rock Exploration Log Route 302 Over Saco River Overflow
US CUSTOMARY UNITS Location: Fryeburg, Maine PIN: 017912.00
Driller: New England Boring Contractors Elevation (ft.) 378.0 Auger ID/OD: 4.25" OD
Operator: Mike Porter Datum: NAVD 88 Sampler: Split Spoon
Logged By: B. Cardali Rig Type: Truck Hammer Wt./Fall: 140/30
Date Start/Finish: 03-20-18 /03-21-18 Drilling Method: Drive & Wash, SSA Core Barrel: -
Boring Location: Sta. 298+30.2, 11.0 ft RT Casing ID/OD: 4" Water Level™: 12.5'
Hammer Efficiency Factor: 0.869 Hammer Type:  Automatic X Hydraulic (J Rope & Cathead J
Definitions: R = Rock Core Sample Sy, = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Ty = Pocket Torvane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger dp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N‘-)uncorrected = Raw field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index
V = Insitu Vane Shear Test WOR = weight of rods Ngo = 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
. = % = N é > Testing
o = o) £ o )
= z 1) [a] © & Q c - Visual Description and Remarks Results/
=l @ 4 o SO - 5 o S o AASHTO
el g ¢ | 8 258-9 | £ 2els | § and
o c —_ 0 0% 5 o 7] ~| © e
; ocs a0 T o | o= i Unified Class.
a A g BE BHHSs z z | So|wE| &
0 ! -ASPHALT-
SSA | 3774 0.6]
-FILL-
1D 24/11 1.0-3.0 20-17-12-14 29 42 Brown/tan, medium dense, fine to coarse SAND, little
Gravel, trace Silt, dry.
-FILL- (SW)
Cobble from 4.8-5.3 ft.
[ 5 Top 3": Brown/tan, fine to coarse SAND, little Gravel,
2D 24/12 5.0-7.0 5-2-3-4 5 7 20 trace Silt, dry.
Bottom 9": Tan, loose, fine to coarse SAND, some
35 Gravel, trace Silt, moist.
-FILL- (SW)
138 Probable cobble/boulder from 8.5-9.1 ft.
I
R/C
1 55
Sode%es N
200000 o recovery.
3D 24/6 10.0 - 12.0 10-9-9-51 18 26 53 :.:’
R
183 ootk
Jedede%
0030
Sedesese!
Sdesesey
100 Segesered
KRS
KRR
KKK
53 50%%%0!
KKK
KRS
KRS
66 KRS
L 15 KRS
I LY Probable boulder from 15.0-16.4 ft.
ooedee%
Re e
! KRS
AHEAD] 0036528
‘ KRS
360.6 RRLY  Top 5": Grey, fine to coarse SAND, little Silt, wet.
4D 24/20 17.0-19.0 10-25-14-45 39 56 181 g -FILL- (SW)
T -_—— - — — — — — — —17.44
R/C Bottom 15": Wood with horizontal grain. Probable timbe]
} cribbing.
AHEAD 55q fibllBR 19.7,
[20 \ 358.0 -SAND-
5D 24/18 | 20.0-22.0 4-18-41-50 59 8 | OPEN[ WG} ————————1—————— — — — — —20.04
} Wood with horizontal grain. Probable timber cribbing.
HOLE
sssSspEESRY Y — — — — — — — — — ] 22.57
25
Remarks:
1. Sand in wash from 19.7-20.0 ft.
2. Broke through timber cribbing with roller bit at 22.5 ft.
3. 4" casing to 17.4 ft, then open hole to 25.0 ft.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 2

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

present at the time measurements were made. Boring No.: BB-FSRO-202




Maine Department of Transportation Project: Eddy Flats Bridge #2261 Boring No.BB-FSRO-202
Soil/Rock Exploration Log Route 302 Over Saco River Overflow
US CUSTOMARY UNITS Location: Fryeburg, Maine PIN: 017912.00
Driller: New England Boring Contractors Elevation (ft.) 378.0 Auger ID/OD: 4.25" OD
Operator: Mike Porter Datum: NAVD 88 Sampler: Split Spoon
Logged By: B. Cardali Rig Type: Truck Hammer Wt./Fall: 140/30
Date Start/Finish: 03-20-18 /03-21-18 Drilling Method: Drive & Wash, SSA Core Barrel: --
Boring Location: Sta. 298+30.2, 11.0 ft RT Casing ID/OD: 4" Water Level™: 12.5'
Hammer Efficiency Factor: 0.869 Hammer Type:  Automatic X Hydraulic (] Rope & Cathead [J
Definitions: R = Rock Core Sample Sy = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Ty = Pocket Torvane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger gp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index
V = Insitu Vane Shear Test WOR = weight of rods Ngo = 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
— Laboratory
c % - B o Testing
o) = o} £ Q © o
= 2 9] o © e 2 c = Visual Description and Remarks Results/
=l @ 4 o) SOl - 5 o S o AASHTO
gl 2| & o 252 _9 g 22|35 | 5 and
| & 3 sz 528%% 3| 8| 838|ag| g Unified Class.
=} %] e nE nnn o z zZ om|WE| O
75 T - - "
6D 2418 | 25.0-27.0 12-4-4 6 9 ‘l?/:;wn/orange, loose, fine to medium SAND, little Silt,
-STREAM ALLUVIUM- (SP)
27.01
Bottom of Exploration at 27.00 feet below ground
surface.
No refusal.
30
- 35
F 40
F 45
S50
Remarks:
1. Sand in wash from 19.7-20.0 ft.
2. Broke through timber cribbing with roller bit at 22.5 ft.
3. 4" casing to 17.4 ft, then open hole to 25.0 ft.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 2 of 2

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

present at the time measurements were made. Boring No.: BB-FSRO-202




Maine Department of Transportation |Project: Eddy Flats Bridge #2261 Boring No.BB-FSRO-203
Soil/Rock Exploration Log Route 302 Over Saco River Overflow
US CUSTOMARY UNITS Location: Fryeburg, Maine PIN: 017912.00
Driller: New England Boring Contractors Elevation (ft.) 378.4 Auger ID/OD: 4.25" OD
Operator: Mike Porter Datum: NAVD 88 Sampler: Split Spoon
Logged By: B. Cardali Rig Type: Truck Hammer Wt./Fall: 140/30
Date Start/Finish: 03-21-18/03-21-18 Drilling Method: Drive & Wash, SSA Core Barrel: -
Boring Location: Sta. 298+95.9, 12.1 ft RT Casing ID/OD: 4" Water Level™: 7.8'
Hammer Efficiency Factor: 0.869 Hammer Type:  Automatic X Hydraulic (J Rope & Cathead J
Definitions: R = Rock Core Sample Sy, = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Ty = Pocket Torvane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger gp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index
V = Insitu Vane Shear Test WOR = weight of rods Ngo = 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
— Laboratory
c £ ~ B ° Testing
o = [0) £ ) ° o
= z 1) [a] © & Q c - Visual Description and Remarks Results/
£ p i ° 2 £ 7 5 o o ) AASHTO
sl e | £ | ¢ 252 9 | ¢ 2218 | 5 and
Q c — 0 0% ] o 7] — © o
; ocs a0 T o | o= i Unified Class.
a A g BE BHHSs z z | So|wE| &
0 ! B -
SSA ASPHALT
377.6 0.8
Brown/tan, dense, fine to coarse SAND, little Gravel,
1D 24/12 1.0-3.0 39-21-12-14 33 48 trace Silt, dry.
-FILL- (SW)
[ 5 Brown, loose, fine to medium SAND, trace Silt, moist.
2D 24/18 5.0-7.0 5-3-2-3 5 7 24 -FILL- (SD)
18
18
16
18
[ 10 Brown, loose, fine to medium SAND, little Silt, wet.
3D 24/2 10.0 - 12.0 3-2-2-2 4 6 12 -FILL- (SP)
13
16
23
21
1S — T 1334 — — — 15.01
4D 24/18 | 15.0-17.0 2222 4 6 19 Dark brown/grey, loose, fine to medium SAND, some
Silt, wet.
25 -STREAM ALLUVIUM- (SM)
36
43
43
[ 20 Brown, loose, fine to medium SAND, little Silt, wet.
5D 24/4 20.0-22.0 2-2-3-4 5 7 26 -STREAM ALLUVIUM- (SM)
31
41
55
58
25
Remarks:
1. 4" casing to 25.0 ft.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 2

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

present at the time measurements were made. Boring No.: BB-FSRO-203




Maine Department of Transportation Project: Eddy Flats Bridge #2261 Boring No.BB-FSRO-203
Soil/Rock Exploration Log Route 302 Over Saco River Overflow
US CUSTOMARY UNITS Location: Fryeburg, Maine PIN: 017912.00
Driller: New England Boring Contractors Elevation (ft.) 378.4 Auger ID/OD: 4.25" OD
Operator: Mike Porter Datum: NAVD 88 Sampler: Split Spoon
Logged By: B. Cardali Rig Type: Truck Hammer Wt./Fall: 140/30
Date Start/Finish: 03-21-18/03-21-18 Drilling Method: Drive & Wash, SSA Core Barrel: --
Boring Location: Sta. 298+95.9, 12.1 ft RT Casing ID/OD: 4" Water Level™: 7.8'
Hammer Efficiency Factor: 0.869 Hammer Type:  Automatic X Hydraulic (] Rope & Cathead [J
Definitions: R = Rock Core Sample Sy = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Ty = Pocket Torvane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger gp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index
V = Insitu Vane Shear Test WOR = weight of rods Ngo = 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
— Laboratory
c % - B o Testing
o) = o} £ Q © o
= 2 9] o © e 2 c = Visual Description and Remarks Results/
=l @ 4 o) SOl - 5 o S o AASHTO
gl 2| & o 252 _9 g 22|35 | 5 and
& = 3 e 528%% | 8| &3|az| g Unified Class.
a) %] e nE nnn o z zZ om|WE| O
25 ‘| Brown, loose, fine to medium SAND, little Silt, wet.
6D 24/13 25.0-27.0 2-3-3-5 6 9 -STREAM ALLUVIUM- (SM)
27.01
Bottom of Exploration at 27.00 feet below ground
surface.
No refusal.
30
- 35
F 40
F 45
S50
Remarks:
1. 4" casing to 25.0 ft.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 2 of 2

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

present at the time measurements were made. Boring No.: BB—FSRO—203




-bgs = below existing ground surface (roadway)

Maine Department of Transportation |project: Eddy Flats Bridge (No. 2261) carries Routg BOTiNG NO.. BB-FSRO-101
Soil/Rock Exploration Log . 302 over Saco River Overflow
Location: Fryeburg, Maine
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 3773 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD 88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs/30 inches
Date Start/Finish: 3/28/11; 10:30-12:00 Drilling Method: Cased Wash Boring Core Barrel: N/A
Boring Location: Sta299+27.7, 4.0 feet Lt. Casing ID/OD: HW (4/4.5 inch) Water Level*: 12.5 feet bgs
Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX HydraulicOJ Rope & Cathead
Definitions: R = Rock Core Sample Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) Ty = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger ap = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value Pl = Plasticity Index
V = Field Vane Shear Test, PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngo = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
> o Ro] .
. £ a = o] o Testing
— S = @ = < Q ] ) - Results/
> z a S o 4
£ z g - © < E E > _5 o Visual Description and Remarks AASHTO
sl e | € 5 252_0 g el% | g and
el s 3 3 528%¢kx 3| 8| 8o z| g Unified Class,
a] [%) o nE mnno z z Om |WE| O
0 sea |376.93 4.5-inch-thick layer of pavement. o8]
1D 24/16 | 1.50-3.50 9/22/16/18 38 53 Dark brown-black, moist, very dense, fine Gravelly medium SAND, G#245142
trace silt, old pavement, (Fill). A-1-a, SW
WC=2.1%
[ 5 Brown, moist, dense, medium SAND, some fine gravel, trace silt, G#245143
2D 24/18 | 5.00-7.00 9/17/17/13 34 48 (Fill). A-1-b, SW-SM|
WC=4.0%
Cobbles and Boulders from 7.5 to 10 feet bgs.
[ 10 Similar to 2D; except wet and medium dense.
3D 24/5 (10.00 - 12.00 5/5/6/7 11 15 111
119
47
a50 blows for 8.4 inches.
%0 136360 13,701
Bottom of Exploration at 13.70 feet below ground surface.
BOULDER OR EXISTING FOOTING REFUSAL, broke casing, left
15 10 feet of HW casing in borehole, moved to BB-FSRO-101A.
F 20
25
Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1
* 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. B orin g NO . BB'FSRO' 101




Maine Department of Transportation |project: Eddy Flats Bridge (No. 2261) carries Routg BOTiNG NO.. BB-FSRO-101A
Soil/Rock Exploration Log . 302 over Saco River Overflow
Location: Fryeburg, Maine
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 3774 Auger ID/OD: 5-inch Solid Steam
Operator: Giguere/Giles Datum: NAVD 88 Sampler: N/A
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A
Date Start/Finish: 3/28/11; 13:00-14:30 Drilling Method: Cased Wash Boring Core Barrel: N/A
Boring Location: Sta299+25.7, 4.0 ft Lt. Casing ID/OD: HW (4/4.5 inches) Water Level*: Not Observed
Hammer Efficiency Factor: Hammer Type:  Automatic(J HydraulicOJ Rope & Cathead
Definitions: R = Rock Core Sample Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) Ty = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger ap = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value Pl = Plasticity Index
V = Field Vane Shear Test, PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngo = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
> c Lo} .
. £ a = o] o Testing
— S = @ = e o ] ) . Results/
> z [a] S o 4
£ z g - © < ED, E > _5 o Visual Description and Remarks AASHTO
sl e | € 5 252_0 g el% | g and
el s 3 S 528%% 3| 8| R8alez| & Unified Class,
o (%] o nE Dnnes z Z Oom |WE| O
0 sea |377.03 4.5-inch-thick layer of pavement. o8]
F 5
Cobbles and Boulders from 7.2 to 10.1 feet bgs.
[ 10
F 15
125
361.40 16.001
Bottom of Exploration at 16.00 feet below ground surface.
Broke casing, left 10 feet of HW casing in borehole, moved to BB-
FSRO-101B.
F 20
25
Remarks:
-bgs = below existing ground surface (roadway)
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1

* 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. B or | n g NO . BB'FSRO' 101A




Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-101B
Soil/Rock Exploration Log Locaﬁon:%é%be; éacnﬁ;rlw\f Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 3775 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs//30 inches
Date Start/Finish: 3/29,30/11-4/1,4,5,6/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+23.2, 3.4 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 13 feet bgs
Hammer Efficiency Factor: 0.84 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
MV = Unsuccessful Field Vane Shear Test Attempt

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

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

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

ap = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw Field SPT N-value

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

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis
C = Consolidation Test

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

Sample Information

Sample Depth

(ft.)
N-uncorrected

Blows (/6 in.)
or RQD (%)

Pen./Rec. (in.)
Shear

Sample No.
Strength
(psf)

Neo

Visual Description and Remarks

Elevation
Graphic Log

(ft.)

Laboratory
Testing
Results/

AASHTO

and
Unified Class,|

o[ Depth (ft.)

by |Casing
0> |Blows

4.5-inch-thick layer of pavement.

w
J
~
N
%)

]

<}

XX
120! X

’.’
SR
S

RN
3
XS
KRS
'S’

Fill soils similar to BB-FSRO-101 to 15 feet bgs.
aSpun HW casing ahead to 20 feet bgs.

R
X
5%
KKK

R
%
R

RN
K
ool
000

.
X
3%
35

2%
35
bode
b0

-

.'.,.'.....
3258

L&,
%ol

52585

R
9,
K
XXX

.'.,.'.,.
S8
2255
50K
2358

e
X

0RKS
QK
200050,
3005
..?0.0'

Cobbles from 5.5 to 6.5 feet bgs.

RO
3%
%S
S

.

,.,.'....
RS
5K
QXXX

R
%%
5

2
..

R0
3%
%S
o

XX

Cobbles from 7 to 8.5 feet bgs.

RN
R8s
Deesede
Dededede

RN
3%
1o

X
XX
200900
.0...

S
RS
30X
KRR
...0.0..

F 10

R

KK

Dol
25

Boulder from 10.3 to 11.5 feet bgs.

¥a%
100
o
9a%a!

V9.9
0%
Deosede

K

R
3%
35
&
..

K
QS
XK
9a%a%%

X

RN
RS
500K
QRXHHK

OO

SRR

KK

Deesee
K

O
R

]

F 15

1D 24/13 |15.00-17.00 4/2/1/1

B

362.50 15.001

Olive-brown, wet, very loose, Silty fine SAND, trace fine gravel.

F 20

2D 24/14 |20.00 - 22.00 2121314

Brown, wet, loose, SAND, trace fine gravel, trace silt.
Dropped in NW casing at 20 feet bgs.

31

35

25

G#245144
A-4, SM
WC=31.9%

Remarks:

-bgs = below existing ground surface (roadway)

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 1 of 5

Boring No.: BB-FSRO-101B




Maine Department of Transportation

Soil/Rock Exploration Log

Project: Eddy Flats Bridge (No. 2261) carries Routd

302 over Saco River Overflow
Location: Fryeburg, Maine

Boring No.:

BB-FSRO-101B

US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 3775 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs//30 inches
Date Start/Finish: 3/29,30/11-4/1,4,5,6/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+23.2, 3.4 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 13 feet bgs
Hammer Efficiency Factor: 0.84 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

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, = 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
Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

-bgs = below existing ground surface (roadway)

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
5 < = - 2 Testing
— = ) £ 3 ° ) - Results/
> z [a] S 9]
£ z g p e < E E o _5 Visual Description and Remarks AASHTO
£ E « E 252 _0 Qe £2(7T and
) @ o i 8o 3 8| 8|2 Unified Class.
o] [%) o n E nnno z z Om |WE
5= — -
MD | 2400 [25.00-27.00 5/6/6/7 2| 17| Similar to 2D in wash water.
32
37
38
27 i
[ 30 E Brown, wet, medium dense, medium SAND, trace fine gravel, trace G#245147
3D 24/16 {30.00 - 32.00 2/3/5/5 8 11 8 ,». st A-1-b, SW-SM
]E WC=32.4%
15 a
2z ]E
34 5
46 G
[ 35 Grey, wet, loose, fine SAND, trace silt. G#245145
4D 24/14 [35.00 - 37.00 2/3/4/5 7 10 12 B A-3, SP-SM
& WC=23.1%
13 g
I
37 6l
47
49 i
- 40 ] Grey, wet, loose, medium SAND, trace silt. G#245146
5D 24/16 ]40.00 - 42.00 1/3/3/4 6 8 19 I A-1-b, SP
WC=21.6%
39
61
73
92
F 45 33250 - — — * *_ *********** 4! 50& G#245148
6D 24/20 45.00 - 47.00 12/212 4 6 41 Grey, wet, loose, Silty fine SAND. A4, SM
WC=33.9%
35
41
47
53
50
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 2 of 5

Boring No.: BB-FSRO-101B




Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-101B
Soil/lRock Exploration Log Locaﬁon:%gr%be; éacntn)alfrlw\f Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 3775 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs//30 inches
Date Start/Finish: 3/29,30/11-4/1,4,5,6/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+23.2, 3.4 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 13 feet bgs
Hammer Efficiency Factor: 0.84 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

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, = 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
Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

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
> < o .
. £ ° = 8 o Testing
— S = ] = e Q o ) . Results/
> z [a] > o 4
£ z g p e < E E o _5 S Visual Description and Remarks AASHTO
sl e | € 5 252_0 g fel|% | g and
ol § 3 i 528%¢x 3| 8| 85|28 g Unified Class,
o (%] o nE mnnao z z Om | W [©)
50
7D 24/23 150.00 - 52.00 4/1/1/2 2 3 59 |327.00 50.501 G#245149
Grey, wet, soft, SILT, little fine sand, trace clay, trace organics. A-4 ML
57 WC=36.9%
53
53
57
- 55 .
WOR/WOR/WOR/ Grey, wet, very soft, SILT, some clay, trace fine sand. G#245150
8D 24/24 155.00 - 57.00 WOR - 55 A-4, CL-ML
WC=43.1%
69
69
68
82
- 60 Failed 55x110 mm vane attempt, would not push. G#245151
MV/9D| 24/24 160.00 - 62.00 WOH/2/2/5 4 6 91 Grey, wet, medium stiff, SILT, some clay, trace fine sand. A-4,CL
WC=35.7%
107
116
120
136 |313.00 64.501
[ 65 Cobble from 65 to 65.5 feet bgs.
10D 24/12 165.50 - 67.50 5/7/18/19 2 35 118 Grey, wet, dense, fine Sandy coarse GRAVEL, trace silt. G#245152
A-1-a, GW-
108 GM
WC=9.1%
152
127
97
F 70 307.50 - — — — — — — — — — — —70.00] G#245153
11D | 24/12 [70.00- 72.00 7/19/10/11 29 | 41 | 119 Grey, wet, dense, medium SAND, some fine gravel, little silt. |A-1-b, SW-SM
RC from 71 to 110.9 feet bgs. WC=10.6%
250
200
158
162
5
Remarks:
-bgs = below existing ground surface (roadway)
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 30of 5
* 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. B orin g NO . BB'FSRO' 1018




Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-101B
Soil/lRock Exploration Log Locaﬁon:%gr;gg éach‘ﬂ’a'fh"ee’ Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 3775 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs//30 inches
Date Start/Finish: 3/29,30/11-4/1,4,5,6/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+23.2, 3.4 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 13 feet bgs
Hammer Efficiency Factor: 0.84 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,

R = Rock Core Sample
SSA = Solid Stem Auger

PP = Pocket Penetrometer

HSA = Hollow Stem Auger
RC = Roller Cone

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
Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

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
. £ 3 n 3 - Testing
— S = ] = e Q o ) . Results/
> z [a] > o 4
£ z g p e < E E o _5 S Visual Description and Remarks AASHTO
sl e | € 5 252_0 g fel|% | g and
el s 3 0 528%¢k 3| 8| R8alez| g Unified Class,
o (%] o nE Dnnes z 4 Om |WE| O
75 150 ‘Ff] Cobblesand Boulders from 75 to 77.8 feet bgs.
185
220
266
258
[ 80 297.50 - - 80.00{ G#245154
12D | 18/16 [80.00- 81.50 32/50/35 85 | 119 | 183 Grey, wet, hard, fine Sandy SILT, trace fine gravel, trace clay. A-4. SC-SM
WC=13.1%
170
132
294.50 83.00{
127
275
[ 85 Grey, Wet, very dense, medium SAND, little fine gravel, little silt. G#245155
13D 8.4/8.4 |85.00 - 85.70 10/50(2.4") - 178 A-1-b, SM
WC=12.8%
186
486
494
297
- 90 Grey, wet, very dense, fine SAND, little fine gravel, trace silt. G#245156
14D 6/6  |90.00 - 90.50 50 -— 213 A-1-b, SW-SM
WC=13.2%
62
96
7
93
F 95 Similar to 14D.
15D 9.6/9 [95.00 - 95.80 14/50(3.6") 87
87
110
313
238
100
Remarks:
-bgs = below existing ground surface (roadway)
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 4 of 5
* 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. B orin g NO . BB'FSRO' 1018




Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-101B
Soil/lRock Exploration Log Locaﬁon:%gr;gbe; éacntn)alfrlw\f Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 3775 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs//30 inches
Date Start/Finish: 3/29,30/11-4/1,4,5,6/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+23.2, 3.4 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 13 feet bgs

Hammer Efficiency Factor: 0.84

Hammer Type:

Automatic X

HydraulicOJ

Rope & Cathead CJ

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,

R = Rock Core Sample
SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

PP = Pocket Penetrometer

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
Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

-bgs = below existing ground surface (roadway)

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
> < o .
. £ ° = 8 o Testing
— S = ] = e Q o ) . Results/
> z [a] > o 4
£ z g p e < E E o _5 S Visual Description and Remarks AASHTO
sl e | € 5 252_0 g fel|% | g and
el s 3 0 528%¢k 3| 8| R8alez| g Unified Class,
o (%] o nE mnnao z z Om |WE| O
100 100.00 - . A®s:] Grey, wet, very dense, fine SAND, little silt, trace fine gravel. G#245157
16D |10.8/108| " 100gn 50/50(4.8") 195 . g: A2-4, SM
1 WC=12.9%
235 a
242 :
27450 ] 103.001
275 Y
370 1t
105 105.00 - . il Grey, wet, hard, SILT, some clay, some fine sand, trace fine gravel. G#245158
17D | 14412 | S 10/60/40(2.4"0 300 L A-4, CL
L WC=20.1%
167 ik
222 ihedd
204 frigi
402 it
110 FE ; -
R 11 Grey, wet, hard, SILT, little clay, trace fine sand. G#245159
18D | 9696 | 11000 29/50(3.6") NQ-2 it Y ¥ Ad CL-ML
R1 50/55. 110.80 ROD = 889 266.60 110.90] "\ c=93 60
11090 - F 254 [ Top of Bedrock at Elev. 266.6 ft. =e36%
115.90 705 R1:Bedrock:
b4 /| R1:Core Times (min:sec)
£%77Y  110.9-111.9ft (2:55)
- A 7| 111911291t (2:45)
b 2| 112.9-11391t (2:45)
i Y] 113.9-114.9 ft (2:50)
L ~; ;, 114.9-115.9 ft (3:00) 98% Recovery
- 115 PANES
115.90 - om0 B
R2 60/60 120.90 RQD =95% 5%
X, 7] R2:Bedrock:
< on]] R2:Core Times (min:sec)
¥ 1 1150-116.9 ft (2:38)
$~%q 116.9-117.9t (3:20)
ReR] 117.9-11891t (4:20)
o 7] 118.9-119.91t (3;25)
‘2] 119.9-120.9 ft (3:25) 100% Recovery
% 7]
120 el
256.60 f>—* 120.901
Bottom of Exploration at 120.90 feet below ground surface.
125
Remarks:

than those present at the time measurements were made.

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

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
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Boring No.: BB-FSRO-101B




-bgs = below existing ground surface (roadway)

Maine Department of Transportation |project: Eddy Flats Bridge (No. 2261) carries Routg BOTiNG NO.. BB-FSRO-102
Soil/Rock Exploration Log . 302 over Saco River Overflow
Location: Fryeburg, Maine
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+61.2, 12.7 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.
Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX HydraulicOJ Rope & Cathead
Definitions: R = Rock Core Sample Sy, = Peak/Remolded Field Vane Undrained Shear Strength (psf) Ty = Pocket Torvane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent
MD = Unsuccessful Split Spoon Sample Attempt HSA = Hollow Stem Auger ap = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw Field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value Pl = Plasticity Index
V = Field Vane Shear Test, PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing Ngo = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
> o Ro] .
. £ a = o] o Testing
— S = @ = e o ] ) . Results/
> z a S o 4
£ z g - © < E E > _5 o Visual Description and Remarks AASHTO
sl e | € 5 252_0 g el% | g and
el s 3 S 528%¢kx 3| 8| R8alez| & Unified Class,
o (%] o nE mnno z z Om |WE| O
0 7-inch-thick layer of pavement.
s |a77.42 e 058|
Cobble from 1.5 to 2.2 feet bgs.
[ 5 Brown, moist, medium dense, medium SAND, little fine gravel, trace | G#245160
1D | 24/12 | 5.00-7.00 2/3/5/3 8 1 ] silt, occasional cobbles, (Fill). A-1-b, SP-SM
] WC=4.1%
Xl
5
0!
)
]
)
)
0!
s
X
[ 10 ] ] Brown, moit, loose, medium SAND, little fine gravel, little silt, (Fill).| G#245161
2D 24/14 110.00 - 12.00 2/2/3/6 5 7 agp aSpun HW casing to 20 feet bgs. A-1-b, SP-SM
WC=14.0%
[ 15 Similar to 2D.
MD 24/1 (15.00- 17.00 5/5/7/8 12 17
359.50§ 18.501
[ 20 Brown, wet, loose, medium SAND, trace coarse gravel, trace silt. G#245162
3D 24/18 |20.00 - 22.00 2/3/2/3 5 7 10 Dropped in NW casing at 20 feet bgs. A-1-b, SP
WC=22.1%
10
12
12
13
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
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Boring No.: BB-FSRO-102




Soil/Rock Exploration Log

Maine Department of Transportation

Project: Eddy Flats Bridge (No. 2261) carries Routd

Location: Fryeburg, Maine

Boring No.:
302 over Saco River Overflow

BB-FSRO-102

US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+61.2, 12.7 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.

Hammer Efficiency Factor: 0.84

Hammer Type:

Automatic X HydraulicOJ Rope & Cathead CJ

Definitions:

D = Split Spoon Sample

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

MU = Unsuccessful Thin Wall Tube Sample Attempt

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

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

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

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

ap = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw Field SPT N-value

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

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

Sample Information

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

C = Consolidation Test

Sample Depth

(ft.)
Blows (/6 in.)

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

(psf)

or RQD (%)
N-uncorrected
Neo

Casing

Blows

Elevation

Visual Description and Remarks

Laboratory
Testing
Results/

AASHTO

and
Unified Class,|

B Depth (ft.)

N

8

28

39

62

F 30

4D 24/14 {30.00 - 32.00

2/3/3/3 6

16

19

F 35

79

116

119

155

158

5D 24/20 140.00 - 42.00

V23 3

73

73

76

v

108

[ 45

127

165

167

169

20

175

T

—
jenes

=

23,

Grey, wet, loose, fine SAND, trace silt.

i

5

VS Ko TIEL LT s
Sm'aerroes!

,._.
L
%

Do
et
P rrert

332.00(;

Grey, wet, very loose, medium SAND, trace silt.

G#245163
A-3, SP-SM
WC=28.0%

G#245164
A-1-b, SP
WC=21.3%

Remarks:

-bgs = below existing ground surface (roadway)

than those present at the time measurements were made.

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

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
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Boring No.: BB-FSRO-102




Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-102
Soil/lRock Exploration Log Locaﬁon:%gr;gbe; éacntn)alfrlw\f Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+61.2, 12.7 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.

Hammer Efficiency Factor: 0.84

Hammer Type:

Automatic X

HydraulicOJ

Rope & Cathead CJ

Definitions:

D = Split Spoon Sample

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

V = Field Vane Shear Test,

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

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

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

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
Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

-bgs = below existing ground surface (roadway)

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
. £ 3 n 3 - Testing
- S = 2 = e Q ] ' - Results/
; z s} X
£ z g p e < E % o _5 ; Visual Description and Remarks AASHTO
sl e | € 5 252_0 g fel|% | g and
& & 3 3 528%% 3| 8| 8s|ag| g Unified Class,
o (%] o nE Dnnes z 4 Oom |WE| O
50 ] ilty fi
6D | 24118 |50.00-52.00 8/2/1/4 3 4 | 107 Grey, wet, very l0ose, Silty fine SAND. (334%35
WC=32.6%
82
81
113
122
[ 55
122
127
138
176
192 ]
[ 60 318.00 - 60.001 Gu245166
7D 24/24 160.00-62.00 1/WOR/1/WOR 1 1 159 Grey, wet, very soft, SILT, trace clay, trace fine sand. A-4 ML
WC=47.6%
165
135
175
181
[ 65
181
186
186
178
178
- 70 .
WOR/WOR/WOR/ Grey, wet, very soft, SILT, some fine sand, trace clay. G#245167
8D/MV | 24/24 |70.00 - 72.00 WOR 129 Failed 55x110 mm vane attempt, would not push. A-4, ML
WC=43.3%
130
165
165
178
75
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
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Boring No.: BB-FSRO-102




Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-102
Soil/lRock Exploration Log Locaﬁon:%gr;gbe; éacntn)alfrlw\f Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+61.2, 12.7 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.
Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX HydraulicOJ Rope & Cathead

Definitions:

D = Split Spoon Sample

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

V = Field Vane Shear Test,

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

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

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

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
Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— — Laboratory
. = % = E > Testing
- = = e Q ] ' . Results/
> z [a] > 9] 4
£ z g p e < E E o _5 S Visual Description and Remarks AASHTO
sl e | € 5 252_0 g fel|% | g and
el s 3 3 528%% 3| 8| R8alez| g Unified Class,
o (%] o nE Dnnes z 4 Oom |WE| O
75
162
224
224
224
224
[ 80
9D 24/20 |80.50 - 82.50 10/5/7/8 12 17 176 Grey, wet, very tiff, SILT, little clay. GH#245168
A-4, CL-ML
166 WC=34.1%
167
167
169
[ 85
170
167
164
164
289.00 -89.00{
164
- 90 Grey, wet, medium dense, fine SAND, some silt, trace fine gravel. G#245169
10D 24/14 190.00 - 92.00 4/7/10/15 17 24 166 A-2-4, M
WC=18.7%
98
105
97
112
F 95 RC to 100 feet bgs.
96
162
238
98.00{
386
508
100
Remarks:
-bgs = below existing ground surface (roadway)
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 4 of 5
* 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. B orin g NO . BB'FSRO' 102




Maine Department of Transportation |project: Eddy Fiats Bridge (No. 2261) carries Routd BOTing NO.. BB-FSRO-102
Soil/lRock Exploration Log Locaﬁon:%gr;gbe; éacntn)alfrlw\f Overflow
US CUSTOMARY UNITS WIN: 17912.00
Driller: MaineDOT Elevation (ft.) 378.0 Auger ID/OD: 5-inch Solid Stem
Operator: Giguere/Giles Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: Wilder Rig Type: CME 45C Hammer Wt./Fall: 140 Ibs./30 inches
Date Start/Finish: 4/7,8,11,12/11 Drilling Method: Cased Wash Boring Core Barrel: NQ2 (2-inch-diameter)
Boring Location: Sta299+61.2, 12.7 feet Lt. Casing ID/OD: HW (4/4.5") & NW (3/3.5") Water Level*: 12 feet bgs.
Hammer Efficiency Factor: 0.84 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

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, = 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
Ngo = SPT N-uncorrected Corrected for Hammer Efficiency

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

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

-bgs = below existing ground surface (roadway)

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
. £ 5 = B Testing
] = ) S 3 © g Results/
= z 1%} [s] © B o c - Visual Description and Remarks
= IO S 252 3 | 8 2|5 |2 Ao
=] : fr c ‘B Q
g| & 5 - 528G 5| 8| 83|ss| ¢ Unified Class.
o (%] o nE mnnao z z Om |WE| O
100 - i i i
11D 18/18 100.00 21/26/19 5 63 290 Grey, wet, hard, Silty CLAY, little coarse sand, trace fine gravel. G#245170
101.50 A-4,CL
204 WC=17.4%
232
186
178
- 105
173
189
162
216
216
- 110 w800t — — — — — — — — — — — — — — — — — 110.001
110.00 - gy I G#245171
12D 24/18 112,00 WOH/WOH/3/10 3 4 150 //l/ Grey, wet, soft, SILT, some clay, little fine sand. A-4, CL-ML
Ll WC=25.4%
187 ,;:/:',
)
178 gl
v
M
220 kst
LV
_ MAA D150 blowsfor 0.4 ft.
RL | 60/60 11114542’0 RQD = 85% o e 114.40)
115 - NQ-2 > | Top of Bedrock at Elev. 263.6 ft.
L":__, -] R1:Bedrock:
= /| RL:Core Times (min:sec)
L4 114.4-115.4 1t (5:25)
K| 115.4-116.4 ft (3:40)
ke 5 116.4-117.4 1t (3:50)
P, Y 117.4-118.4ft (2:05)
ba 17| 118.4-119.4ft (3:00) 100% Recovery
PR
Rz | eo0 | D40 RQD = 90% X3 Re:Bedrook:
[ 120 - Zond R2:Core Times (min:sec)
3¥ /1 119.4-120.41t (4:00)
$7d 120.4-121.4ft (3:15)
hFaw]| 1214-12241(3:10)
*a 7] 122.4-123.41t (3:00)
3| 123.4-124.4 ft (4:00) 100% Recovery
Y
P
253,60 124.401
125 Bottom of Exploration at 124.40 feet below around surface.
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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KEY TO SYMBOLS

Synbol Description Synbol Description
Strata synbol s M sc. Synbols
. Pavi ng l Description not given for:
" DOANAROW
Fill

Poorly graded silty
fine sand

Vari abl e sand
and silt mx

Silty sand

Descri ption not given for
n Z: Jll

Description not given for
n 03"

Descri ption not given for

n ZSII
SR Description not given for:
TaE o wgyn
< Ganite

Descri ption not given for
n ZOI

Pq Silty low plasticity

M cl ay

Not es:

1. Exploratory borings were drilled on 4/7,8,11,12/11 using a
4-inch dianeter continuous flight power auger.

2. No free water was encountered at the tine of drilling or
when re-checked the follow ng day.

3. Boring locations were taped fromexisting features and
el evations extrapolated fromthe final design schematic plan.

4. These logs are subject to the Iimtations, conclusions, and
recomrendations in this report.

5. Results of tests conducted on sanples recovered are reported

on the | ogs.




APPENDIX C — CALCULATIONS



Correlation of SPT N-Values to Internal Friction Angle (¢) Using LRFD

Project: Eddy Flats Sheet Pile Wall
Location: Fryeburg, Maine

GI\

Calculated By: BMC Date:  5/1/2018
Checked By: CLS Date:  5/1/2018
Objective: To estimate the internal friction angle (¢') of subsurface strata for the Eddy Flats Sheet Pile Wall based on Standard Penetration

Test (SPT) measurements and empirical correlations using Nyigg, Neorr @nd (N4)go for use in LRFD analyses.

Method: Correlations between SPT N-values and the soil internal friction angle are based on two (2) equations presented in NCHRP Report
651 and in Table 10.4.6.2.4-1 of the AASHTO, 8th Edition (2017). The correlated friction angle using these two (2) correlations
are presented in this document. The recommended internal friction angle to be used for design is based on the correlation
presented by Peck, Hanson and Thornburn (PHT, 1974) as mentioned in Kulhawy and Mayne (1990) and recommended in
NCHRP Report 651 (below).

¢ ~ 54 — 27.6034 * ¢~ 0-014Meo

Given
Information: SPT measurements and subsurface conditions in borings BB-FSRO-201, BB-FSRO-202, and BB-FSRO-203 performed
by New England Boring Contractors, Inc. between March 19, 2018 and March 21, 2018 and observed by GZA.

Assumptions: Split spoon samples and SPTs were performed using an automatic hammer. For this calculation, the hammer efficiency was

86.9%.
Analysis
Resuits: Laver Range of SPT Recomm. ¢!
4 (N1)go - Values (degrees)
Fill 6 to 89 30
Stream Alluvium 6 to 11 29
Glacial Till 8t0 98 32
Notes:

1) ¢ is based on the Peck, Hanson, & Thornburn (1974) empirical correlation, as mentioned by Kulhawy & Mayne (1990).

Attachments: 1) Figures
2) Calculations
3) Boring Logs BB-FSRO-201 through BB-FSRO-203

References: 1) AASHTO LRFD Bridge Design Specifications, 8th Edition, 2017.
2) Boring Logs BB-FSRO-201 through BB-FSRO-203

2) NCHRP Report 651, "LRFD Design and Construction of Shallow Foundations for Highway Bridge
Structures," 2010.

3) FHWA NHI-06-088, "Soils and Foundations," Volume 1, December 2006.

4) Youd, T.L., et. al., "Liquefaction Resistance of Soils: Summary Report From the 1996 NCEER and
1998 NCEER/NSF Workshops on Evaluation of Liquefaction Resistance of Soils," Journal of Geotechnical
and GeoEnvironmental Engineering, October 2001.

5) Peck, Hanson, and Thornburn; "Foundation Engineering" 2nd ed., Wiley, New York, 1974

6) Kulhawy, F. and Mayne, P (1990). Manual on Estimation of Soil Properties for Foundation Design,
Report EPRI-EL-6800. Electric Power Research Institute, Palo Alto, CA.
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Elevation (feet, NAVD88 Datum)

440

390

340 -

290 -

240 A

190 A

140

90 -

40

SPT N Values

O Stream Alluvium

¢ Glacial Till

20 40 60 80 100
A AA
& A
éjo A A
®
°
¢ ®
P
AFill

Elevation (feet, NAVD88 Datum)

20

SPT (N,)4 Values

40 60 80

100

120

440

390

340

290 -

240 -

190 A

140 1

90 -

40

AFill

O Stream Alluvium

< Glacial Till

Notes:

1. Project datum = North American Vertical Datum
(NAVD 88).

2. Standard Penetration Test (SPT) field values
shown for borings BB-FSRO-201, -202 and -203
completed in the shoulder west of Eddy Flats bridge.

3. N values greater than 100 have been plotted as
100 for clarity.

4. Refer to the attached boring logs for additional
information.

5. Corrected, (N4)g, , N values plotted on the figure
are based on the following:

N, =N _C,C.C.CsC,

1(60)

where:
Ny, = measured SPT 'N' Value
Cy = normalization factor for overburden stress
Cy = (Palc', )05 < 1.7
P, = 2088 psf (100 kPa)
o', = effective overburden stress
Cg = hammer energy ratio correction factor
Cg = borehole diameter correction factor
Cg = rod length correction factor
Cg = sampler liner correction factor

Reference: Coduto, D.P. Foundation Design:
Principles and Practices, 2nd Ed. (2001)

PROJ MGR: BMC
DESIGNED BY: BMC
REVIEWED BY:CLS

Eddy Flats Sheet Pile Wall
Fryeburg, Maine

DRAWN BY: BMC
DATE: 5/1/2018

UNCORRECTED AND CORRECTED N-VALUES VERSUS ELEVATION

BY STRATUM

FIGURE 1




Internal Friction Angle, ®' degrees

25 30 35 40 45 50
400 i
|
|
390 - |
|
|
|
380 - [ Approximate Roadway Elevation
| A A A
A
370 - A 2
A : A
A !
g 360 - i A
% | d'=30° A
g |
>
z |
Z 350 A
2 |
")
’
= |
2
= |
2 3401 I
=
|
|
330 - |
|
| — = Internal Friction Angle
| Used for Design
320 - |
A @' based on (N1)60
! (Peck, Hanson and
| Thornburn, 1974)
310 | |
|
Notes:
1) Method references Peck, Hanson, and Thornburn; "Foundation Engineering" 2nd ed., Wiley, New York, 1974.
300 I
DESIGNED BY: BMC DATE: 51112015 Eddy Flats Sheet Pile Wall
REVIEWED BY: CLS Fryeburg, Maine
FIGURE 2

GIZ\

INTERNAL FRICTION ANGLES BASED ON STANDARD
PENETRATION TEST (SPT) N-VALUES FOR FILL




Internal Friction Angle, ®' degrees

25 30 35 40 45 50
400 —
|
|
390 - |
|
| d'=29°
|
380 - [ Approximate Roadway Elevation
|
|
370 A |
: I o
g 360 - |
® | O
®
2 |
> ¢
Z 350 A
~—
D
] S
= |
2
g o
2 3401 I
=
|
|
330 A |
! = = Internal Friction Angle Used for
| Design
|
320 1 I O @' based on (N1)60 (Peck,
I Hanson and Thornburn, 1974)
|
310 | |
|
Notes:
1) Method references Peck, Hanson, and Thornburn; "Foundation Engineering" 2nd ed., Wiley, New York, 1974.
300 i
PROJ MGR: BMC DRAWN BY: BMC
DESIGNED BY: BMC DATE: 5/1/2018 Eddy Flats Sheet Pile Wall
REVIEWED BY: CLS Fryeburg, Maine
FIGURE 3

G\

INTERNAL FRICTION ANGLES BASED ON STANDARD
PENETRATION TEST (SPT) N-VALUES FOR STREAM
ALLUVIUM




Internal Friction Angle, ®' degrees
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1) Method references Peck, Hanson, and Thornburn; "Foundation Engineering" 2nd ed., Wiley, New York, 1974.
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Corrected SPT N-Value and Internal Friction Angle Calculations

Project: Eddy Flats Sheet Pile Wall
Location: Fryeburg, Maine

0N D WN =

Evaluated By: BMC Date:  5/1/2018
Checked By: CLS Date: 5/1/2018
Obijective: To estimate the internal friction angle (¢") of subsurface strata for Eddy Flats Sheel Pile Wall based on Standard Penetration Test (SPT) measurements and empirical
correlations using Nygq, Neor @nd (N4)go for use in LRFD analyses.
References:  Boring BB-FSRO-201 performed between 3/19/2018 and 3/20/2018 and observed by GZA.
- Methods 1 and 2 estimate internal friction angle based on SPT N-values. Method 1 references M.Carter and S.P.Bentley (1991), Correlations of soil
properties, Pentech Press Publishers, London, UK. Method 2 references Peck, Hanson, and Thornburn; "Foundation Engineering" 2nd ed., Wiley, New York,
1974. See figures labeled Method 1 and Method 2.
Method 2
Method 1 e
Carter and Bentley. 1991 (Peck, Hanson, and Thornburn, 1974)
= Very loose
Very d
. 80 — . s Loose |r Sy denss
2 | | Relative denstty | T . ¥
. (B —t—_— Medium [ Densa
2™ 1 | | o e
] | ESESESSaEa: :
&L 60 | Very dense ! 10 : S=22S } =8
. | 1 1 +—+ | {
3w ‘ | £ HHBREN
g ' 55 20 i
3 4 | Dense SEVE ESES:
ao 1
E 2E 0+ |
¢ H [ 54 5 + I
20 | Medium dense ] -
e 5 .
0 B
4 | il Loose 70 =t
o LHIEE i i Very loose EEE!
26 %0 32 34 36 3B 40 42 44 46 B 32 36 a0
Angle of shearing e, 0 Carter and Bentley (1991 ¢ (degrees)
Equation:
N1(60) - NmCNCECRCsCB Depth Below Ground
Soil Type Unit Weight (pcf) Surface (feet)
where: To| Bottom
Ny = measured SPT'N' Value - P
Cy = normalization factor for overburden stress Fill 120 0.0 15.0
SN =$g/80'v)2215001k7p ) Stream Alluvium 120 15.0 38.0
a = psi a n "
o', = effective overburden stress Glacial Till 125 38.0 62.0
Ce = hammer energy ratio correction factor
Cg = borehole diameter correction factor
Cg = rod length correction factor
Cg = sampler liner correction factor (= 1 for no liner) Ncorr = Nm x Cn
Calculation: Boring: BB-FSRO-201 Groundwater Depth:  12.7
Ground Surface Elevation: 377.8 Groundwater Elevation: | 365.1
Hammer Efficiency:  0.87
Depth Below . . Total Sti Effecti
Elevation (mid- otal ress, ective
Ground Surface | ~gpp inlerva:;" Depth o, Stress, o', . c c c c N N
(mid-SPT interval) N (field) R N s B corr (N1)eo Method 1 Method 2
@' basedon N [ @' based on
ft ft m psf psf (field) (N1)so
1.2 376.6 0.4 144 144 20 0.75 1.70 1.00 1.00 34 37 33 38
6.0 371.8 1.8 720 720 48 0.75 1.70 1.00 1.00 82 89 40 46
11.0 366.8 34 1320 1320 5 0.85 1.26 1.00 1.00 6 8 29 29
16.0 361.8 4.9 1920 1714 7 0.85 1.10 1.00 1.00 8 10 29 30
21.0 356.8 6.4 2520 2002 8 0.95 1.02 1.00 1.00 8 11 30 30
26.0 351.8 79 3120 2290 5 0.95 0.95 1.00 1.00 5 7 29 29
31.0 346.8 9.4 3720 2578 5 1.00 0.90 1.00 1.00 4 7 29 29
36.0 341.8 11.0 4320 2866 5 1.00 0.85 1.00 1.00 4 6 29 29
41.0 336.8 12.5 4945 3179 15 1.00 0.81 1.00 1.00 12 18 32 32
46.0 331.8 14.0 5570 3492 16 1.00 0.77 1.00 1.00 12 18 32 33
51.0 326.8 15.5 6195 3805 8 1.00 0.74 1.00 1.00 6 9 30 30
56.0 321.8 17.1 6820 4118 26 1.00 0.71 1.00 1.00 19 27 35 35
61.0 316.8 18.6 7445 4431 100 1.00 0.69 1.00 1.00 69 99 45 47
Notes:

1) Assume average stick up of rods of 3 feet.
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Corrected SPT N-Value and Internal Friction Angle Calculations

Project: Eddy Flats Sheet Pile Wall
Location: Fryeburg, Maine
Evaluated By: BMC Date:  5/1/2018
Checked By: CLS Date: 5/1/2018

To estimate the internal friction angle (f') of subsurface strata for Eddy Flats Sheel Pile Wall based on Standard Penetration Test (SPT) measurements and empirical
correlations using Nfield, Ncorr and (N1)60 for use in LRFD analyses.

References:  Boring BB-2 performed between 3/20/2018 and 3/21/2018 and observed by GZA.

D gD WN =

- Methods 1 and 2 estimate internal friction angle based on SPT N-values. Method 1 references M.Carter and S.P.Bentley (1991), Correlations of soil
properties, Pentech Press Publishers, London, UK. Method 2 references Peck, Hanson, and Thornburn; "Foundation Engineering" 2nd ed., Wiley, New

York, 1974. See figures labeled Method 1 and Method 2.
Method 2

Method 1
pra—— Peck, Hanson, and Thornburn, 1974
(Carter and Bentley, 1991) ( )
o Very loose Very dense
. | Loose |r
- {4 X
i Rm: [ [ Medium | Dense |
‘3‘ = | o T T T |
o v | ! SS =S == s | SSEE |
Z ery dense 10 S F=
. 1
] 8 20
2 - e
g ! £e
> | Dense cg 30|
= o8
& , ES 40
%] R 2L
| ] a2 50
| Medium dense 0
60
| 70
0 |E5ESESE i i Very loose | |
2830 32 34 36 3B 40 &2 44 4 e 2 % M
Angle of shearing resistance, ¢.' Carter and Benliey (1991 @ (degrees)
Equation:
N1(60) - NmCNCECRCsCB Depth Below Ground
here Soil Type Unit Weight (pcf) Surface (feet)
where:
Ny = measured SPT'N' Value - Top Bottom
Cy = normalization factor for overburden stress Fill 120 0.0 22.5
Cy = (Pald',)0%s 1.7 Stream Alluvium 120 22.5 27.0
P, = 2088 psf (100 kPa)
o', = effective overburden stress
Cg = hammer energy ratio correction factor
Cg = borehole diameter correction factor _
Cg = rod length correction factor Ncorr = Nm x Cn
Cg = sampler liner correction factor (= 1 for no liner)
Calculation: Boring: BB-FSRO-202 Groundwater depth: 12.5
Ground Surface Elevation: 378 Groundwater Elevation: | 365.5
Hammer Efficiency:  0.87
Depth Below a T i
Elevation (mid. otal Stress,| Effective
Ground Surface | “gpriq ) Depth o Stress, o'y i
(mid-SPT interval) N (field) Cr Cy Ce Cs Neorr (N1)eo Method 1 Method 2
@' basedon N [ @' based on
ft fit m psf psf (field) (N1)so
2.0 376.0 0.6 240 240 29 0.75 1.70 1.00 1.00 49 54 36 41
6.0 372.0 1.8 720 720 5 0.75 1.70 1.00 1.00 9 9 29 30
11.0 367.0 3.4 1320 1320 18 0.85 1.26 1.00 1.00 23 28 33 35
18.0 360.0 55 2160 1817 39 0.95 1.07 1.00 1.00 42 58 B 42
21.0 357.0 6.4 2520 1990 59 0.95 1.02 1.00 1.00 60 83 42 45
26.0 352.0 79 3120 2278 6 0.95 0.96 1.00 1.00 6 8 29 29
Notes:

1) Assume average stick up of rods of 3 feet.
2) Assume GWT at Mudline for calculation purpose.
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Corrected SPT N-Value and Internal Friction Angle Calculations

Project: Eddy Flats Sheet Pile Wall
Location: Fryeburg, Maine

GI\

Evaluated By: BMC Date:  5/1/2018
Checked By: CLS Date: 5/1/2018
Objective: To estimate the internal friction angle (f') of subsurface strata for Eddy Flats Sheel Pile Wall based on Standard Penetration Test (SPT) measurements and empirical

correlations using Nfield, Ncorr and (N1)60 for use in LRFD analyses.

References:  Boring BB-FSRO-203 performed on 3/21/2018 and observed by GZA.
- Methods 1 and 2 estimate internal friction angle based on SPT N-values. Method 1 references M.Carter and S.P.Bentley (1991), Correlations of soil
properties, Pentech Press Publishers, London, UK. Method 2 references Peck, Hanson, and Thornburn; "Foundation Engineering" 2nd ed., Wiley, New
York, 1974. See figures labeled Method 1 and Method 2.

Method 1
(Carter and Bentley, 1991)

Method 2
(Peck, Hanson, and Thornburn, 1974)

— Very loose
Very den
. 80 EzzzEzEzEac=: = . Loose |r o =
T - ’ 4
2 - E:: Relative density | T | Mediom [ r— l ——-I
! g e === T T
Fl | E2 | 58
g e e=| Very dense 10 = } i
{ 1 4 | 4
€ = =
8 50 g » HE
g € —
3w LR E B
= -] S5 ES,
& 0 ES 40 |
w0 —_— 23 5 t
&
20 ~ | Medium dense ]
i 60
10
417 [ 70
0 |ESEE8SES i i Very loose |
26 30 32 04 36 38 40 42 44 46 e 2 % FRET
Angle of shearing resistance, ¢' Carter and Bentley (1991 ¢ (degrees)
Equation:
N1(60) - NmCNCECRCSCB Depth Below Ground
here Soil Type Unit Weight (pcf) Surface (feet)
where:
Ny = measured SPT'N' Value - Top Bottom
Cy = normalization factor for overburden stress Fill 120 0.0 15.0
Cy = (Palg',)05< 1.7 Stream Alluvium 120 15.0 27.0
P, = 2088 psf (100 kPa)
o', = effective overburden stress
Cg = hammer energy ratio correction factor
Cg = borehole diameter correction factor _
Cg = rod length correction factor Ncorr = Nm x Cn
Cg = sampler liner correction factor (= 1 for no liner)
Groundwater depth (ft): 15
Calculation: Boring: BB-FSRO-203 Groundwater Elevation:|_363.4
Ground Surface Elevation:  378.4 Hammer Efficiency: _ 0.87
Depth Below . N
Elevation (mid- Total Stress, Effective
Ground Surface |~ qporiiorvay DeEth o, Stress, ¢', )
(mid-SPT interval) N (field) Cr Cy C, Cs Neorr (N1)so Method 1 Method 2
@'basedon N [ @' based on
" " i et et (feld) (N
2.0 376.4 0.6 240 240 33 0.75 1.70 1.00 1.00 56 61 37 42
4.0 374.4 1.2 480 480 5 0.75 1.70 1.00 1.00 9 9 29 30
8.0 370.4 24 960 960 4 0.80 1.47 1.00 1.00 6 7 25 29
10.0 368.4 3.0 1200 1200 4 0.80 1.32 1.00 1.00 5 6 25 29
12.0 366.4 37 1440 1440 5 0.85 1.20 1.00 1.00 6 7 29 29
14.0 364.4 4.3 1680 1680 6 0.85 1.11 1.00 1.00 7 8 29 29
Notes:

1) Assume average stick up of rods of 3 feet.
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