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GEOTECHNICAL DESIGN SUMMARY

The purpose of this report is to present subsurface information and make geotechnical
recommendations for the replacement of the Lower Sandy Steam Bridge over Sandy Stream
in Lexington Township, Maine. The replacement structure will consist of a single-span, steel
superstructure founded on H-pile supported integral abutments constructed behind the
location of the existing abutments. The existing abutments will be removed down to the
Q1.1 elevation and sheet piling will be driven behind the portion of the abutment to remain
for scour protection. The following design recommendations are discussed in detail in the
attached report:

Integral Abutment H-Piles — The use of stub abutments founded on a single row of driven
integral H-piles is a viable foundation system for use at the site. The piles should be end
bearing, driven to the required resistance on or within the bedrock. The H-piles shall be
design for all relevant strength, service and extreme limit state load groups. The structural
resistance check should include checking axial, lateral, and flexural resistance. An L-Pile®
analysis is recommended to evaluate the combined axial compression and flexure with
factored axial loads, moments and pile head displacements applied. As the proposed integral
H-piles will be modeled as fully fixed at the pile head, the resistance of the piles should be
evaluated for structural compliance with the interaction equation.

The Contractor is required to perform a wave equation analysis of the proposed pile-hammer
system and a dynamic pile test at each abutment. The first pile driven at each abutment
should be dynamically tested to confirm capacity and verify the stopping criteria developed
by the Contractor in the wave equation analysis. The ultimate pile 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, @gyn, of 0.65. The maximum factored axial pile load
should be shown on the plans.

Integral Stub Abutments — Integral stub abutments shall be designed for all relevant
strength, service and extreme limit states and load combinations. Calculation of passive
earth pressures should assume a Rankine passive earth pressure coefficient, K, of 3.25
anticipating that integral abutments will experience some movements. Should the ratio of
lateral abutment movement to abutment height (y/H) exceed 0.005, then the calculation of
lateral earth pressure should assume a Coulomb passive earth pressure coefficient, K, of
6.89. All abutment designs shall include a drainage system to intercept any water. The
approach slab should be positively connected to the integral abutment. Additional lateral
earth pressure due to construction surcharge or live load surcharge is required if an approach
slab is not specified. When a structural approach slab is specified, reduction, not elimination,
of the surcharge load is permitted.

Sheet Pile Walls - The existing abutments will be removed down to the Q1.1 elevation and a
permanent sheet pile wall will be installed behind the portion of the abutments to remain for
scour protection. A riprap slope will be constructed between the proposed abutments and the
sheet pile walls behind the existing abutments remaining. The sheet pile walls will be
designed to support the bridge and roadway embankment in the event that material in front of
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the existing abutment remaining is scoured away. It is estimated that the sheet pile walls will
have a length of approximately 37 feet. The sheet pile walls shall be designed to withstand
lateral earth pressures. Uncoated sheet piles are permitted. The selected sheet pile section
should consider a sacrificial steel loss. The use of hot-rolled sheets is recommended.

Prefabricated Concrete Modular Block Gravity Wall — The use of a Precast Concrete
Modular Gravity (PCMG) wall is proposed on the downstream south corner of Abutment No.
1 to retain the roadway section and minimize impacts. Precast Concrete Modular Gravity
(PCMG) walls shall be designed by a Professional Engineer subcontracted by the Contractor
as a design-build item. The walls shall be embedded for frost protection and designed in
accordance with LRFD and Special Provision 635.

Scour and Riprap — The consequences of changes in foundation conditions resulting from
the design flood for scour shall be considered at the strength and service limit states. For
scour protection and protection of pile groups and PCMG walls, the bridge approach slopes
and slopes at abutments should be armored with 3 feet of plain riprap. For scour protection
of the bridge approaches, permanent sheet pile walls will be installed in front of the new
abutments as detailed above. The riprap shall be underlain by a Class 1 nonwoven erosion
control geotextile and a 1 foot thick layer of bedding material.

Settlement - The roadway profile will be raised approximately 1.2 feet at the abutments.
Potential settlement due the placement of the proposed fill is estimated to be approximately 1
inch. Due to the granular nature of the subsurface soils present at the site all settlement
associated with this fill will occur during construction having negligible effect on the
finished bridge structure. Any settlement of the bridge abutments will be due to the elastic
compression of the piling and will be negligible.

Frost Protection - Integral abutments shall be embedded a minimum of 4.0 feet for frost
protection. Foundations for PCMG walls placed on granular soils should be founded a
minimum of 6.0 feet below finished exterior grade for frost protection.

Seismic Design Considerations — A seismic analysis is not required for single-span bridges
regardless of seismic zone. The Lower Sandy Stream Bridge is not on the National Highway
System (NHS). The bridge is not classified as a major structure since the construction costs
will not exceed $10 million. This criteria eliminates the MaineDOT BDG requirement to
design the foundations for seismic earth loads. However, superstructure connections and
minimum support length requirements shall be designed per LRFD Articles 3.10.9 and
4.7.4.4, respectively.

Construction Considerations — Construction of the abutments will require soil excavation
and partial or full removal of the existing structure. Construction activities may require
cofferdams and/or earth support systems. In some locations the native soils may be saturated
and significant water seepage may be encountered during construction. There may be
localized sloughing and surface instability in some soil slopes. Using the excavated native
soils as structural backfill should not be permitted. Materials excavated from the existing
subbase and subgrade fill soils in approaches should not be used to re-base the new bridge
approaches.
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A layer of wood was encountered in the area of proposed Abutment No. 1 and wood
fragments were sampled in the fills at proposed Abutment No. 2.. It is likely that the
presence of wood at either abutment will impact pile driving and installation operations.
These impacts include, but are not limited to, driving H-piles for abutment foundations,
installation of sheet piles for cofferdams and installation of permanent sheet piles for scour
protection. Obstructions may be cleared by conventional excavation methods, pre-augering,
predrilling or down-hole hammers. Care should be taken to drive piles within allowable
tolerances. Alternative methods to clear obstructions may be used as approved by the
Resident. The potential for obstructions to slow construction activities should be considered
by the Contractor.
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1.0 INTRODUCTION

The purpose of this Geotechnical Design Report is to present geotechnical recommendations
for the replacement of the Lower Sandy Stream Bridge over Sandy Stream in Lexington
Township, Maine. A subsurface investigation at the site has been completed. The purpose of
the investigation was to explore subsurface conditions at the site in order to develop
geotechnical recommendations for the bridge replacement. This report presents the soils
information obtained at the site, geotechnical design recommendations, and foundation
recommendations.

The existing Lower Sandy Stream Bridge carries Long Falls Dam Road over Sandy Stream
and was constructed in 1929. The bridge consists of an approximately 75 foot long, single
span through-girder structure with painted steel girders and floor beams. The bridge
substructure consists of full height, unreinforced mass concrete abutments and wingwalls
supported on timber piles. The pile cap has one layer of reinforcing above the piles. The
2011 Maine Department of Transportation (MaineDOT) maintenance inspection reports
indicate that the bridge deck and substructure are in poor condition (rating of 4) and the
superstructure is in serious condition (rating of 3). The Bridge Sufficiency Rating is 29.9.
The structure has a scour critical rating of “7 — Countermeasures” meaning that
countermeasures have been installed to mitigate an existing problem with scour and to reduce
the risk of bridge failure during a flood event. Inspection records note that the structure is in
poor/serious condition with extensive rusting of floor beams at the east ends. There is
evidence of abutment scaling and spalling. Scour has also been a serious at the bridge site.

The replacement structure will consist of a single-span, steel superstructure founded on H-
pile supported integral abutments constructed behind the location of the existing abutments.
The existing abutments will be removed down to the Q1.1 elevation and sheet piling will be
driven behind the portion of the abutments to remain for scour protection. The span of the
proposed replacement structure will be approximately 108 feet. The proposed horizontal
alignment will approximately match the existing alignment. The roadway profile will be
raised approximately 1.2 feet at proposed abutments. The proposed bridge will be
constructed using a temporary bridge located west of the existing structure.

2.0 GEOLOGIC SETTING

Lower Sandy Steam Bridge in Lexington Township carries Long Falls Dam Road over
Sandy Stream 4.2 miles north of State Route 16 as shown on Sheet 1 - Location Map found
at the end of this report.

According to the Surficial Geologic map entitled New Portland Quadrangle, Maine Open
File No. 09-47 (2009) published by the Maine Geological Survey the surficial soils in the
vicinity of the site consist of stream alluvium with local contacts to regressive marine delta
deposits. Stream alluvium is comprised of sand, gravel, silt and organic sediment deposited
on flood plains of modern streams. Regressive marine deltas were deposited during
regression of the sea due to isostatic emergence of the land and are characterized by very low
angle sands and silt bedding.
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According to the Bedrock Geologic Map of Maine (1985) published by the Maine Geologic
Survey, the bedrock in the vicinity of the site consists of Devonian muscovite granite known
as the Lexington pluton.

3.0 SUBSURFACE INVESTIGATION

Subsurface conditions at the site were explored by drilling two (2) test borings. Test boring
BB-LSS-101 was conducted approximately 20 feet behind Abutment No. 1 (south) and test
boring BB-LSS-102 was conducted approximately 20 feet behind Abutment No. 2 (north).
The exploration locations are shown on Sheet 2 - Boring Location Plan found at the end of
this report. An interpretive subsurface profile depicting the soil stratigraphy across the site is
shown on Sheet 3 — Interpretive Subsurface Profile found at the end of this report. The
borings were drilled between May 2 and 21, 2012 by the MaineDOT drill crew. 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 found end of this report.

The borings were drilled using solid stem auger and driven cased wash boring drilling
techniques. Soil samples were obtained where possible at 5-foot intervals using Standard
Penetration Test (SPT) methods. During SPT sampling, the sampler is driven 24 inches and
the hammer blows for each 6 inch interval of penetration are recorded. The standard
penetration resistance, N-value, is the sum of the blows for the second and third intervals.
MaineDOT drill rig is equipped with an automatic hammer to drive the split spoon. The
hammer was calibrated in March of 2010 and was found to deliver approximately 40 percent
more energy during driving than the standard rope and cathead system. All N-values
discussed in this report are corrected values computed by applying an average energy transfer
factor of 0.84 to the raw field N-values. This hammer efficiency factor (0.84) and both the
raw field N-value and the corrected N-value are shown on the boring logs. Undisturbed tube
samples were obtained in the soft soil deposits in boring BB-LSS-102 where possible. In-
situ vane shear tests were made where possible in soft soil deposits to measure the shear
strength of the strata. The bedrock was cored in the borings using an NQ-2 inch core barrel
and the Rock Quality Designation (RQD) of the core was calculated.

Two soil samples were obtained from the streambed in order to develop scour parameters.
These samples were obtained by wading into the stream and sampling the streambed using a
spade. The samples were placed in jars and transported with the test boring samples to the
MaineDOT laboratory for grain size testing.

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

Laboratory testing for samples obtained in the borings consisted of seven (7) standard grain
size analyses with water content, thirteen (13) grain size analyses with hydrometer and water
content and five (5) Atterberg Limits tests. The results of these laboratory tests are provided
in Appendix B - Laboratory Data at the end of this report. Moisture content information and
other soil test results are included on the Boring Logs in Appendix A and on Sheets 4 and 5 —
Boring Logs found at the end of this report.

5.0 SUBSURFACE CONDITIONS

Subsurface conditions encountered at the borings generally consisted of deep deposits of
regressive marine delta sands and glaciomarine clays, silts and sands underlain by bedrock.
The exploration locations are shown on Sheet 2 - Boring Location Plan and an interpretive
subsurface profile depicting the generalized site stratigraphy is shown on Sheet 3 —
Interpretive Subsurface Profile both found at the end of this report. The following
paragraphs discuss the subsurface conditions encountered in the borings in detail:

51 Fill

A layer of fill was encountered beneath the pavement in both of the borings. The fill
consisted of:

Brown, damp to wet, fine to coarse sand, little to some gravel, trace to some silt;
Brown, damp, gravelly, fine to coarse sand, trace silt;

Grey, wet, fine sand, trace medium sand, little silt;

Olive-grey, wet, very soft, silt, some fine sand, trace gravel; and

Grey, wet, fine to coarse sand, trace silt.

The thickness of the fill was approximately 14.0 feet in boring BB-LSS-101 and
approximately 19.0 feet in boring BB-LSS-102. Corrected SPT N-values in the fill ranged
from weight of hammer (WOH) to 14 blows per foot (bpf) indicating that the fill is very
loose to medium dense in consistency. Water contents obtained from fill samples ranged
from approximately 31% to 40%. Grain size analyses conducted on samples of the fill
indicate that the soil is classified as an A-2-4 or A-4 by the AASHTO Classification System
and an SM or ML by the Unified Soil Classification System.

5.2  Stream Alluvium

A layer of reworked stream alluvium was encountered beneath the fill in both of the borings.
The stream alluvium consisted of:

e (Grey, wet, fine to coarse sand, trace gravel, trace wood and
e (Grey, wet, fine to coarse sand, some gravel, trace silt, trace wood fragments.
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A 0.7 foot thick layer of wood was encountered at the bottom of the reworked stream
alluvium layer in boring BB-LSS-101 and wood fragments were observed within the layer in
boring BB-LSS-102. The thickness of the stream alluvium layer was approximately 6.7 feet
in boring BB-LSS-101 and approximately 10.0 feet in boring BB-LSS-102. Corrected SPT
N-values in the stream alluvium ranged from 7 to 11 bpf indicating that the reworked stream
alluvium is loose to medium dense in consistency.

5.3 Marine Delta Deposits

A layer of marine delta deposits was encountered beneath the stream alluvium in both of the
borings. The layer generally consisted of sand, silty sand and silt and is comprised of:

e Grey, wet, gravelly, fine to coarse sand, trace silt;

e Grey, wet, fine sand, trace medium to coarse sand, trace to little silt, trace clay, trace
gravel;

e Grey, wet, fine to medium sand, trace coarse sand, trace to some silt, trace gravel,
trace clay;

e Grey, wet, silty fine sand; and

e Grey, wet, silt, little to some fine sand, trace clay, trace medium sand, trace wood
fragments.

The thickness of the layer was approximately 55.3 feet in boring BB-LSS-101 and
approximately 49.0 feet in boring BB-LSS-102. Corrected SPT N-values in the granular
soils encountered in the layer ranged from 4 to 18 indicating that the granular soils are very
loose to medium dense in consistency. Corrected SPT N-values in the cohesive soils
encountered in the layer ranged from 7 to 13 indicating that the cohesive soils are stiff in
consistency.  Water contents from samples obtained within the layer range from
approximately 20% to 23%. Grain size analyses conducted on samples from the layer
indicate that the soil is classified as an A-2-4, A-3 or A-4 by the AASHTO Classification
System and an SP-SC, SP-SM, SM, SC-SM, SP, or ML by the Unified Soil Classification
System.

5.4 Glaciomarine Deposit

Glaciomarine deposits were encountered beneath the marine delta deposits in both of the
borings. The glaciomarine deposits consisted of:

e Grey, wet, clayey silt, trace to little fine sand in layers and
e Grey, wet, silt, some clay, trace fine sand.

The thickness of the glaciomarine deposits was approximately 48.0 feet in boring BB-LSS-
101 and approximately 33.0 feet in boring BB-LSS-102. Vane shear testing conducted
within the glaciomarine deposits showed undrained shear strengths ranging from
approximately 402 psf to 1652 pst while the remolded shear strengths ranged from
approximately 112 psf to 402 psf. These shear strength values indicate that the undisturbed
glaciomarine deposits are soft to stiff in consistency. Based on the ratio of peak to remolded



Lower Sandy Stream Bridge
Lexington Township, Maine
WIN 19291.00

shear strengths from the vane shear tests, the glaciomarine deposits were determined to have
sensitivities ranging from approximately 2.6 to 12.4 and is classified as medium sensitive to
slightly quick. Water contents from samples obtained within the layer range from
approximately 27% to 28%. Grain size analyses conducted on the samples indicate that the
soil is classified as an A-4 or A-6 by the AASHTO Classification System and a CL-ML, CL
or ML by the Unified Soil Classification System.

Table 5-1 below summarizes the results of the Atterberg Limits tests from samples of the
glaciomarine deposits:

Sample No. Water Liquid | Plastic | Plasticity | Liquidity
Content (%) | Limit | Limit Index Index
BB-LSS-101 17D 28.0 26 19 7 1.29
BB-LSS-101 21D 27.7 29 15 14 0.91
BB-LSS-101 22D 26.5 27 21 6 0.92
BB-LSS-102 17D 27.9 25 23 2 245
BB-LSS-102 18D 27.1 28 21 7 0.87

Table 5-1 — Summary of Atterberg Limits Testing Results for Silt Samples

Interpretation of these results indicates that the soils with liquidity indices of 1 or less are
normally consolidated while those with liquidity indices in excess of 1 are on the verge of
being a viscous liquid as the natural water content exceeds the liquid limit. Soils with
liquidity indices in excess of 1 have a high liquefaction potential. It can be inferred that
overburden pressure and interparticle cementation are providing stability for these soils.
Under these conditions the slightest disturbance causing remolding has the potential to
convert this type of deposit into a viscous liquid. Liquidity index values greater than or equal
to 1 are indicative of soils that are unconsolidated and have a high liquefaction potentially
commonly referred to as “quick”.

5.5 Outwash Sands

A layer of outwash sand was encountered beneath the glaciomarine deposits. The layer
generally consisted of:

e (Grey, wet, fine to coarse sand, little to some silt, trace gravel,;
e (Grey, wet, fine sand, trace silt; and
e (rey, wet, silty fine to medium sand.

The thickness of the layer was approximately 7.4 feet in boring BB-LSS-101 and
approximately 16.0 feet in boring BB-LSS-102. Corrected SPT N-values in the outwash
sand ranged from weight of hammer to 28 bpf indicating that the outwash sands are very
loose to medium dense in consistency. Water contents from samples obtained within the
layer ranged from approximately 12% to 15%. Grain size analyses conducted on samples
from the layer indicate that the soil is classified as an A-2-4 by the AASHTO Classification
System and as an SM by the Unified Soil Classification System.
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5.6 Glacial Till

A lower layer of glacial till was encountered beneath the outwash sands in boring BB-LSS-
102. The glacial till consisted of:

e Grey, wet, gravelly, fine to coarse sand, little silt, with cobbles.
The thickness of the layer was approximately 11.4 feet. Corrected SPT N-values in the

glacial till ranged from greater than 50 to 106 bpf indicating that the glacial till is very dense
in consistency. Glacial till was not encountered in boring BB-LSS-101.

5.7 Bedrock

Bedrock was encountered and cored in both of the borings. The Table 5-1 summarizes the
depths to bedrock corresponding elevations of the top of bedrock and RQD:

Approximate Approximate
Boring Number Depth to Bedrock RQD
Bedrock Elevation
BB-LSS-101 131.4 feet 253.0 feet 100%
BB-LSS-102 138.4 feet 245.6 feet 93%

Table 5-2 - Summary of Bedrock Depths, Elevations and RQD

The bedrock is identified as white to light grey colored, medium grained, muscovite granite,
hard, massive, and fresh. The rock quality designation (RQD) of the bedrock was
determined to be 93 to 100 percent indicating a rock mass quality of excellent.

5.8 Groundwater

Groundwater was observed at a depth of approximately 14.0 to 15.0 feet below the existing
ground surface in the borings. The water levels measured upon completion of drilling are
indicated on the boring logs found in Appendix A. Note that water was introduced into the
boreholes during the drilling operations. It is likely that the water levels indicated on the
boring logs do not represent stabilized groundwater conditions. Additionally, groundwater
levels are expected to fluctuate seasonally depending upon the local precipitation
magnitudes.

6.0 FOUNDATION ALTERNATIVES
The following foundation alternatives were considered for the bridge replacement:
e Reuse of existing abutments,

e Integral driven H-pile supported foundation at existing abutment locations, and
e Integral driven H-pile supported foundations located behind the existing abutments.
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The reuse of the existing abutments was ruled out due to age and scour issues. Building the
new abutments at the existing abutments locations was ruled out due to hydraulic, cost and
construction issues. The use of H-pile supported integral abutments located behind the
existing abutments was selected. This report addresses only this foundation type. The
existing abutments will be removed to the QIl.1 elevation and riprap slopes will be
constructed behind the remaining concrete and sheet piling will be driven behind the portion
of the abutment to remain for scour protection.

7.0 GEOTECHNICAL DESIGN RECOMMENDATIONS

The following sections will discuss geotechnical design recommendations for H-pile
supported integral abutments driven to bedrock located behind the existing abutments. The
existing abutments will be removed down to the Q1.1 elevation and sheet piling will be
driven behind the portion of the abutment to remain for scour protection.

7.1 Integral Abutment H-Piles

The use of stub abutments founded on a single row of driven integral H-piles is a viable
foundation system for use at the site. The piles should be end bearing, driven to the required
resistance on or within the bedrock. Piles may be HP 12x53, HP 12x74, HP 14x73, HP
14x89, or HP 14x117 depending on the factored design axial loads. Piles should be 50 ksi,
Grade A572 steel H-piles. The piles should be oriented for weak axis bending. Piles should
be fitted with pile tips to protect the tips and improve penetration.

Pile lengths at the proposed abutments may be estimated based on Table 7-1 below:

Approximate
Estimated Depth to Approximate | Estimated
Location Pile Cap Bottom Bedrock Top of Rock Pile
Elevation From Ground Elevation Length
Surface
Abutment #1
BB-LSS-101 375.5 feet 131.4 feet 253.0 feet 125 feet
Abutment #2
BB-LSS-102 375.5 feet 138.4 feet 245.6 feet 130 feet

Table 7-1 — Estimated Pile Lengths for Plumb H-Piles

These pile lengths do not take into account the length of pile embedded in the pile cap, the
additional two (2) feet of pile required for dynamic testing instrumentation or any additional
pile length needed to accommodate damaged pile lengths, bedrock deeper than that
encountered in the borings and the Contractor’s leads and driving equipment.

10
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7.1.1 Strength Limit State Design

The design of pile foundations bearing on or within the bedrock at the strength limit state
shall consider:

e Structural resistance of individual piles in axial compression
e Structural resistance of individual piles in combined axial loading and flexure
e Compressive axial geotechnical resistance of individual piles bearing on rock

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
scour due to the design flood shall provide adequate foundation resistance using the
resistance factors given in this section.

Since the H-piles will be subjected to lateral loading, the piles should be analyzed for
combined axial compression and flexure resistance as prescribed in AASHTO LRFD Bridge
Design Specifications 6™ Edition (LRFD) Articles 6.9.2.2 and 6.15.2. The analysis shall
assign a fixed condition at the pile tip. The H-piles shall also be checked for fixity and
combined axial and flexure using LPile” software.

Structural Resistance. The nominal axial structural compressive resistance (P,) in the
strength limit state for piles loaded in compression shall be as specified in LRFD Article
6.9.4.1. Preliminary estimates of the factored axial structural compressive resistances of the
five (5) proposed H-pile sections were calculated using a resistance factor, ¢, of 0.6 (good
driving conditions) and an unbraced length (¢) of 1 foot and an effective length factor (K) of
1.2. This factored axial structural compressive resistance is presented in Table 7-2 below. It
is the responsibility of the structural engineer to recalculate the nominal axial structural
compressive resistance (P,) based on “actual unbraced pile length (¢) and effective length
factor (K)” or “on the actual elastic critical buckling resistance, P.”.

Geotechnical Resistance. The nominal axial geotechnical compressive resistance in the
strength limit state was calculated using the guidance in LRFD Article 10.7.3.2.3 which
states that “The nominal bearing resistance of piles driven to point bearing on hard rock
where pile penetration into the rock formation is minimal is controlled by the structural limit
state. The nominal bearing resistance shall not exceed the values obtained from Article
6.9.4.1 with the resistance factors specified in Article 6.5.4.2 and Article 6.15 for severe
driving (¢.=0.50).” These factored axial geotechnical compressive resistances are presented
in Table 7-2 below.

Drivability Resistance. The drivability of the five (5) proposed H-pile sections was
considered. The maximum driving stresses in the pile, assuming the use of 50 ksi steel, shall
be less than 45 ksi. As the piles will be driven to refusal on bedrock a drivability analysis to
determine the resistance that must be achieved was conducted. The resistance factor for a
single pile in axial compression when a dynamic test is done, given in LRFD Table
10.5.5.2.3-1, 1s @gyn= 0.65. This factored drivability resistance is presented in Table 7-2
below.
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A summary of the calculated factored axial compressive structural, geotechnical and
drivability resistances of the five (5) proposed H-pile sections for the strength limit state is
presented in Table 7-2 below. Supporting calculations are included in Appendix C-
Calculations found at the end of this report.

Strength Limit State
Factored Axial Pile Resistance (kips)
. . Controllin, e
1115 Beshion Structural Geotechnicil Drlyablhty Governing
. 1 . 2 Resistance :
Resistance Resistance ~0.65 Resistance
0:=0.60 0.=0.50 Payn™"-
HP 12x53 464 387 343 343
HP 12x74 653 544 432 432
HP 14x73 641 534 406 406
HP 14x89 782 652 468 468
HP 14x117 1031 859 632 632

1 Based on preliminary assumption of =1 foot and K=1.2
2 Calculated using LRFD Article 10.7.3.2.3

Table 7-2 - Factored Axial Resistances for Abutment Piles at the Strength Limit State

Local experience supports the estimated factored resistances from the drivability analyses. It
is recommended that the maximum factored axial pile load used in design for the strength
limit state should not exceed the governing resistance shown in the last column of Table 7-2
above.

The piles shall also be checked for resistance against combined axial compression and
flexure accordance with the applicable sections of 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, for H-piles in compression and bending, the axial resistance factor ¢.=0.7 and the
flexural resistance factor ¢f =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).

7.1.2  Service and Extreme Limit State Design

The design of the H-piles at the service limit state shall consider tolerable transverse and
longitudinal movement of the piles, overall stability of the pile group and pile group
movements/stability considering changes in foundation conditions due to scour at the design
flood event.

Extreme limit state design checks for the H-piles shall include pile axial bearing resistance,
failure of the pile group by overturning (eccentricity), pile failure by uplift in tension and
structural failure. The extreme event load combinations are those related to ice loads, debris
loads, the check flood for scour and certain hydraulic events. Extreme limit state design shall
check that the nominal pile resistance remaining after scour due to the check flood can
support the extreme limit state loads with a resistance factor of 1.0. The design and check
floods for scour are defined in LRFD Articles 2.6.4.4.2 and 3.7.5.
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For the service and extreme limit states resistance factors, ¢, of 1.0 are recommended for
structural, geotechnical and drivability axial pile resistances in accordance with LRFD
Article 10.5.5.1 and 10.5.5.3. It is the responsibility of the structural engineer to recalculate
P, based on refined elastic critical buckling resistance (P.) evaluations. The nominal axial
geotechnical resistance in the service and extreme limit states was calculated using Canadian
Foundation Engineering Manual and the guidance in LRFD Article 10.7.3.2.3.

For the service and extreme limit states, the calculated factored axial compressive structural,
geotechnical and drivability resistances of the five (5) proposed H-pile sections are
summarized in Table 7-3 below. Supporting calculations are included in Appendix C-
Calculations found at the end of this report.

Service and Extreme Limit States
Factored Axial Pile Resistance (kips)
Pile Section Structural Lot Drivability .
. | Geotechnical . Governing
Resistance . 2 Resistance .
10 Resistance b=1.0 Resistance
¢=L. &=1.0 :
HP 12x53 774 744 528 528
HP 12x74 1088 1088 665 665
HP 14x73 1069 1069 624 624
HP 14x89 1303 937 720 720
HP 14x117 1718 1226 972 972

1 Based on preliminary assumption of =1 foot and K=1.2
2 Calculated using LRFD Article 10.7.3.2.3

Table 7-3 - Factored Axial Resistances for Abutment Piles
at the Service and Extreme Limit States

Local experience supports the estimated factored resistances from the drivability analyses. It
is recommended that the maximum factored axial pile load used in design for the strength
limit state should not exceed the governing resistance shown in the last column of Table 7-3
above.

7.1.3 Driven Pile Resistance and Pile Quality Control

The Contractor is required to perform a wave equation analysis of the proposed pile-hammer
system and a dynamic pile test with signal matching at each integral 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 will not be required as a part of the field quality control program unless pile
behavior indicates the pile is not seated firmly on bedrock or if piles “walk™ out of position.
The ultimate pile 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 of 0.65. The
maximum factored axial pile load should be shown on the plans.
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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
and verified by dynamic pile test measurements. 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 resistance when the penetration
resistance for the final 3 to 6 inches is 3 to 15 blows per inch. If an abrupt increase in driving
resistance is encountered, the driving could 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 loads, vehicular loads, dead and live loads and
lateral forces transferred through the integral structure. The design of pile supported
abutments at the strength limit state shall consider pile group failure and structural reinforced
concrete failure. Strength limit state design shall also consider changes in foundation
conditions and pile group resistance after scour due to the design flood.

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 from scour at
the design flood. The overall global stability of the foundation should be investigated at the
Service I Load Combination and a resistance factor, ¢, of 0.65.

Extreme limit state design checks for abutments supported on piles shall include pile
structural resistance, pile geotechnical resistance, pile resistance in combined axial and
flexure, and overall stability. Resistance factors, ¢, for the extreme limit state shall be taken
as 1.0. Extreme limit state design shall also check that the nominal resistance remaining after

scour due to the check 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 backfill material soil properties. The backfill properties are as follows: ¢ = 32
degrees, Y = 125 pcf and a soil-concrete friction angle of 20 degrees. Integral abutment
sections shall be designed to withstand a lateral earth load equal to the passive earth pressure
state. Calculation of passive earth pressures should assume a Rankine passive earth pressure
coefficient, K, of 3.25 anticipating that integral abutments will experience some movements.
Should the ratio of lateral abutment movement to abutment height (y/H) exceed 0.005, then
the calculation of lateral earth pressure should assume a Coulomb passive earth pressure
coefficient, K, of 6.89. For designing the integral abutment backwall reinforcing steel, use a
maximum load factor (vygn) of 1.50 to calculate factored passive earth pressures.

Additional lateral earth pressure due to construction surcharge or 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 on abutments
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may be estimated as a uniform horizontal earth pressure due to an equivalent height (heg)
taken from Table 7-4 below:

Abutment Height lil
5 feet 4.0 feet
10 feet 3.0 feet
>20 feet 2.0 feet

Table 7-4 - Equivalent Height of Soil for Vehicular Loading
on Abutments Perpendicular to Traffic

All abutment designs shall include a drainage system behind the abutments to intercept any
groundwater. Weep holes should be constructed approximately 6 inches above the Q1.1
elevation (normal high water). The approach slab should be positively connected to the
integral abutment. Drainage behind the structure shall be in accordance with MaineDOT
BDG Section 5.4.1.4.

Backfill within 10 feet of the abutments and wingwalls and side slope fill shall conform to
Granular Borrow for Underwater Backfill - MaineDOT Specification 709.19. This gradation
specifies 10 percent or less of the material passing the No. 200 sieve. This material is
specified in order to reduce the amount of fines and to minimize frost action behind the
structure.

Slopes in front of the pile supported integral abutments should be set back from the riverbank
and should be constructed with riprap and erosion control geotextile. The slopes should not
exceed 1.75H:1V unless project specific slope stability analyses are performed.

7.3 Sheet Pile Wall

The existing abutments will be removed down to the Q1.1 elevation and a permanent sheet
pile wall will be installed behind the portion of the abutments to remain for scour protection.
A riprap slope will be constructed between the proposed abutments and the sheet pile walls
behind the existing abutments remaining. The sheet pile walls will be designed to support
the bridge and roadway embankment in the event that material in front of the existing
abutment remaining is scoured away. It is estimated that the sheet pile walls will have a
length of approximately 37 feet. Based on the subsurface conditions encountered at the site
the following recommendations are made:

Unanchored cantilever sheet pile walls shall be designed to meet the requirements of
AASHTO LRFD Bridge Design Specifications 6" Edition (LRFD) Article 11.8 and to
withstand lateral earth pressures. The design of the sheet pile wall shall be consistent with
the apparent earth pressure diagrams provided in LRFD Article 3.11.5.6. Earth loads shall be
calculated using an active earth pressure coefficient, K,, calculated using Rankine Theory.
Where passive earth pressure in front of the wall can be considered, a passive earth pressure
coefficient, K, calculated using Rankine Theory may be used. Table 7-5 presents the
recommended earth pressure coefficients:
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Internal Friction Angle ¢ K, Rankine K, Rankine
32 degrees 0.307 3.25
34 degrees 0.283 3.54

Table 7-5 — Recommended Earth Pressure Coefficients

Anchored sheet pile walls shall be designed to meet the requirements of LRFD Article 11.9
using the apparent earth pressure diagrams provided in LRFD Article 3.11.5.7.

Uncoated sheet piles are permitted. The selected sheet pile section should consider a
sacrificial steel loss per the MaineDOT BDG. Water moving through in the retained slope is
likely to induce corrosion of the steel.

The use of hot-rolled sheets is recommended. Cold rolled sheet piles are not recommended
for permanent applications. Cold rolled piles are typically thinner for the same section
modulus. Section loss from corrosion could have a greater effect on cold rolled steel. The
use of a ball and socket interlock system is recommended over the hook-type interlock
system as the ball and socket system is less likely to unhook and separate underground due to
driving pressure or obstructions. The use of American Society for Testing and Materials
(ASTM) A 572 Grade 50 steel is recommended.

7.4  Precast Concrete Modular Block Retaining Wall

The use of a Precast Concrete Modular Gravity (PCMG) wall is proposed on the downstream
south corner of Abutment No. 1 to retain the roadway section and minimize impacts. The
wall shall be designed by a Professional Engineer subcontracted by the Contractor as a
design-build item. The wall shall be designed in accordance with LRFD and Special
Provision 635 which is included in Appendix D found at the end of this report.

The PCMG wall design shall consider a live load surcharge estimated as a uniform horizontal
earth pressure due to an equivalent height of soil (hey) taken from Table 7-6 below:

Wall Height heq (feet)
(feet) Distance from wall backface | Distance from wall backface
to edge of traffic = 0 feet to edge of traffic > 1 foot
5 5.0 2.0
10 3.5 2.0
>20 2.0 2.0

Table 7-6 — Equivalent Height of Soil for Vehicular Loading on Retaining Walls

The factored bearing resistance at the strength limit state for a PCMG wall founded on
compacted sand fill vs. foundation width is shown by the dashed line in Figure 7-1 below.
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Figure 7-1 — Factored Bearing Resistance of PCMG Wall
Bearing on Compacted Sand vs. Foundation Width

Once the dimensions of the PCMG wall are determined, a factored bearing resistance can be
determined from the figure. This factored bearing resistance must be greater than the applied
factored vertical bearing pressure determined by the structural designer. The factored
bearing resistance at the service limit state is shown by the solid line in Figure 7-1. A
factored bearing resistance of 6 ksf may be used to control settlement when analyzing the
service limit state and for preliminary footing sizing as allowed in LRFD C10.6.2.1. See
Appendix C - Calculations for supporting calculations.

The bearing resistance for PCMG bottom unit of the PCMG wall shall be checked for the
extreme limit state with a resistance factor of 1.0. The PCMG units shall be designed so that
the nominal bearing resistance after the design scour event provides adequate resistance to
support the unfactored strength limit state loads with a resistance factor of 1.0. The overall
stability of the wall system should be investigated at the Service I Load Combination with a
resistance factor ¢, of 0.65.

The designer shall apply a sliding resistance factor ¢ of 0.90 to the nominal sliding
resistance of precast concrete wall segments founded on sand. The eccentricity of loading at
the strength limit state, based on factored loads, shall not exceed 0.45 of the footing
dimensions in either direction (LRFD Article 10.6.3.3). Sliding computations for resistance
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to lateral loads shall assume a maximum frictional coefficient of tan 30° at the foundation soil
to soil infill interface and a maximum frictional coefficient of 0.8x(tan 30°) at the foundation
soil to concrete module interface. Recommended values of sliding frictional coefficients are
based on LRFD Article 11.11.4.2, Table 10.5.5.2.2-1 and Table 3.11.5.3-1.

The high water elevation shall be indicated on the retaining wall plans per the design
requirements for hydrostatic conditions in Special Provision 635.

7.5 Scour and Riprap

Grain size analyses were performed on soil samples taken from the streambed to generate
grain size curves for determining parameters to be used in scour analyses. The samples were
similar in nature to the soils likely to be exposed to scour conditions. The following
streambed grain size parameters can be used in scour analyses:

e Average diameter of particle at 50 percent passing, Dsp = 0.13 mm
e Average diameter of particle at 95 percent passing, Dgs = 0.37 mm
e Soil Classification AASHTO Soil Type A-2-4

The grain size curves are included in Appendix B- Laboratory Data found at the end of this
report.

The consequences of changes in foundation conditions resulting from the design and check
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 scour at the check flood event is no less than the unfactored extreme limit state loads.
At the service limit state, the design shall limit movements and overall stability considering
scour at the design load.

For scour protection and protection of pile groups and PCMG walls, the bridge approach
slopes, slopes at abutments and PCMG walls should be armored with 3 feet of plain riprap.
Refer to MaineDOT BDG Section 2.3.11 for information regarding scour design. The
existing abutments will be removed down to the Q1.1 elevation and a permanent sheet pile
wall will be installed behind the portion of the abutments to remain as a scour
countermeasure.

Bridge approach slopes, slopes at wingwalls and at PCMG walls shall be armored with 3 feet
of plain riprap conforming to MaineDOT Supplemental Specification Section 703.26 Plain
and Heavy Riprap and shall be placed at a maximum slope of 1.75H:1V. The toe of the
riprap section shall be constructed 1 foot below the streambed elevation. The riprap section
shall be underlain by a 1 foot thick layer of bedding material conforming to item number
703.19 of the Standard Specification and Class 1 Erosion Control Geotextile per Standard
Details 610(02) through 610(04).
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7.6 Settlement

The roadway profile will be raised approximately 1.2 feet at the abutments. Potential
settlement due the placement of the proposed fill is estimated to be approximately 1 inch.
Due to the granular nature of the subsurface soils present at the site all settlement associated
with this fill will occur during construction having negligible effect on the finished bridge
structure. Any settlement of the bridge abutments will be due to the elastic compression of
the piling and will be negligible.

7.7 Frost Protection

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

PCMG walls placed on granular subgrade soils should be designed with an appropriate
embedment for frost protection. According to the MaineDOT frost depth maps for the State
of Maine (MaineDOT BDG Figure 5-1) the site has design-freezing index of approximately
2000 F-degree days. In a granular soil with a water content of approximately 30%, this
correlates to a frost depth of approximately 6.0 feet. Therefore, any foundations placed on
granular soils should be founded a minimum of 6.0 feet below finished exterior grade for
frost protection. See Appendix C - Calculations at the end of this report for supporting
documentation.

7.8  Seismic Design Considerations

The following parameters were determined for the site from the USGS Seismic Parameters
CD provided with the LRFD Manual and LRFD Articles 3.10.3.1 and 3.10.6:

e Peak ground acceleration coefficient (PGA) = 0.073g

o Site Class E (soil profile with average N-value for the upper 100 feet of soil profile
less than 15 blows per foot)

Acceleration coefficient (As) = 0.182g

Design spectral acceleration coefficient at 0.2-second period, Sps = 0.399¢g

Design spectral acceleration coefficient at 1.0-second period, Sp; =0.171g

Seismic Zone 2, based on: 0.15g < Sp; < 0.30g (LRFD Table 3.10.6-1)

In conformance with LRFD Table 4.7.4.2 seismic analysis is not required for single-span
bridges regardless of seismic zone. According to Figure 2-2 of the MaineDOT BDG, the
Lower Sandy Stream Bridge is not on the National Highway System (NHS). The bridge is
not classified as a major structure since the construction costs will not exceed $10 million.
This criterion eliminates the MaineDOT BDG requirement to design the foundations for
seismic earth loads. However, superstructure connections and minimum support length
requirements shall be designed per LRFD Articles 3.10.9 and 4.7.4.4, respectively.

See Appendix C- Calculations at the end of this report for supporting documentation.

19



Lower Sandy Stream Bridge
Lexington Township, Maine
WIN 19291.00

7.9 Construction Considerations

Construction of the abutments will require soil excavation and partial or full removal of the
existing structure. Construction activities may require cofferdams and/or earth support
systems. The removal of the existing structure may require the replacement of excavated
soils with compacted granular fill prior to pile driving.

A layer of wood was encountered in the area of proposed Abutment No. 1 and wood
fragments were encountered in the lower fill soils at proposed Abutment No. 2. It is likely
that the presence of wood at either abutment will impact pile driving and installation
operations. These impacts include, but are not limited to, driving H-piles for abutment
foundations, installation of sheet piles for cofferdams and installation of permanent sheet pile
for scour countermeasures. Obstructions may be cleared by conventional excavation
methods, pre-augering, predrilling or down-hole hammers. Care should be taken to drive
piles within allowable tolerances. Alternative methods to clear obstructions may be used as
approved by the Resident. The potential for obstructions to slow construction activities
should be considered by the Contractor.

In some locations the native soils may be saturated and significant water seepage may be
encountered during construction. There may be localized sloughing and surface instability in
some soil slopes. The Contractor should control groundwater, surface water infiltration and
soil erosion during construction.

Using the excavated native soils as structural backfill should not be permitted. The native
soils may only be used as common borrow in accordance with MaineDOT Standard
Specifications 203 and 703.

The Contractor will have to excavate the existing subbase and subgrade fill soils in the bridge
approaches. These materials should not be used to re-base the new bridge approaches.
Excavated subbase sand and gravel may be used as fill below subgrade level in fill areas
provided all other requirements of MaineDOT Standard Specifications 203 and 703 are met.

8.0 CLOSURE

This report has been prepared for the use of the MaineDOT Bridge Program for specific
application to the proposed replacement of Lower Sandy Stream Bridge in Lexington
Township in accordance with generally accepted geotechnical and foundation engineering
practices. No other intended use or warranty is expressed or implied. In the event that any
changes in the nature, design, or location of the proposed project are planned, this report
should be reviewed by a geotechnical engineer to assess the appropriateness of the
conclusions and recommendations and to modify the recommendations as appropriate to
reflect the changes in design. Further, the analyses and recommendations are based in part
upon limited soil explorations at discrete 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.
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It is also recommend that the geotechnical engineer be provided the opportunity for a general
review of the final design plans and specifications in order to verify that the earthwork and
foundation recommendations have been properly interpreted and implemented in the design.
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; /A\ND. some silt, (Fill).

Olive-grey, wet, very soft, SILT, some

fine sand. trace gravel. (Fill).

Existing Grownd

STA 61000
ELEV, - 3.5

Grey, wet, loose, fine to coarse SAND,
race silt, (Fill).

il

Grey. wet, loose to medium dense, fine
to coarse SAND, some gravel, trace
silt, trace wood fragments, (Alluvium).

Grey, wel, loose, fine to medium SAND,
“trace fto little silt. trace gravel. trace
.-coarse_sand, {Regressive Marine Delta

Deposits.

Grey, wet, stiff to medium stiff, SILT,
".some fine sand, Irace medium_sand.
trace clay, trace wood fragemnts,
" (Marine Delta Deposits).

'G‘r:ey. wet, ver;/ loose to medium dense,
fine to medium SAND and fine SAND,
- some_Silt. trace clay.

Grey. wet, very Soft to stiff, Clayey SILT,
(Glaciomarine Deposits).

rey, wet, med ulh stiff, SILT, some clay.

Grey. wet, very loose to medium dense.
fine SAND, silty fine to medium SAND
and fine to coarse SAND, trace fto little
silt, trace gravel, (Lower Marine Sands).

Outwash). ;
7.4 ft Rt. @/_E ?

RI, R2: BEDROCK: White to light grey,
medium-grained, muscovite, GRANITE,
hard, fresh, massive.

Rock Mass Quality = E xcellent.

@
(=]
m

NN

RQD=937%

Interpolated Beérock Eley. 249.0 1 @ ROD=93%

Station

4-18.2,

PROFILE

HORIZ 25 o 25

VERT 10

2 o
- Grey. wef very dense, gravelly, fine to
Ocoarse SAND, little_silt, with cobbles,

6,2 ftiLt.

RI, R2: BEDROCK: Light grey.
medium-grained, muscovite, GRANITE.
hard, fresh, massive.

Rock Mass Quality = E xcellent.

Note: This generalized interpretive soil profile is intended 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 transitions may vary and are probably more erratic.
For more specific information refer to the exploration logs.

AC-BR-1929(100)X
WIN
19291.00

STATE OF MAINE
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BRIDGE NO. 5128
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REVISIONS 2
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SOMERSET COUNTY
INTERPRETIVE SUBSURFACE PROFILE

LOWER SANDY STREAM BRIDGE
SANDY STREAM

LEXINGTON TWP

SHEET NUMBER

3




12/20/2012

Dote

Username: terry.white

: GEOTECH

ivision:

D

Filenome: ..,\msta\008_BORING LOGS1.dgn

Ma

ine Department of Transportation

US CUSTOMARY UNITS

Projects Lover Sanay stream ariage asizs  [BOring No. —BB-Lss-101
carries Lang Fol Is Dom Rd. over
Location: Lexingfon Townships Mains WIN: 19291.00

Oriller MaineDOT Elovation (Ft.) _ 384.4 ‘Auger_10/00: 5" Solid Stam

Maine Department of Transportation

US CUSTOMARY LNITS

Projects Lower sanay stream ariage as1zs [BOring No.
carries Long Fal Is Dam Rd. over
Location: Lexington Towships Maine WIN:

BB-1S5-101

19291.00

Operator: Giguere/Ciles/Daggett Datu

NaVDSS Sarp ler Standard Split Spoon

Ori 1 lers

WaineD0T

Elevation (Ft.) _ 384.4 Auger_1D/00:

5" Solid Stem

Logged By: B. Wilder Rig Tyoes CHE_45¢ Hammer Wt /Fall: __ 140%/30"

Operator:

©iguer e/Gi les/Daggett

Datum:

NAYDS8 Sorp e

Standard Spl it Spoon

Oats Start/Finiah 5/2.3.7.8/2012 Ori11ing Method: _Cased Wash Bor ing Core Borrel: No—2”

Logged By:

B Nilder

Rig Type: ONE 450 Hommer Wr./Fall___ 140/30"

Boring Locatfont  3+56.2, 7.4 F1 R Casing 10/00 [T Water Love ¥t 15.0 1 bgs-

Date Start/Finian:

5/2.3.7,8/2012

Ori11ing Method: _Cased Nash Bor ing Core Borrel:

No-2"

Hormer Efficiency Foctors 0.84 Hammer Type:  automatic B Hydroutic O Rope & Cathead O

Boring Loootiont

3456.2, 7.4 11 RT.

Cosing 10/00¢ 0 & N Water Lovel®:

15.0 1 bos-

ot = Lo Ve s Srangm (per)
" "

rewal CalTbration V
convactad for hamar sffictancy €

sty Fostor 60t im o racte: Conso gation

Harmer Type:  automatic @ Hydroulic O Rope & cathead

o

Sawple_Informatio

Sample No-
Pen. /Rec, <in])
Biows (/6 in.
N-uncorrected

Laboratary
Testing
Visual Description and Remarks Resulrs/

and
THled Clas:

Etevation
(Fro)

ey = Lo Ve S Sraa T
w oty orcent

pentn (1t

T FoversnT

a

s/5/5/8

Brown, damp, medium dense, fine to coarse SAND, soms
gravel. trace silt, (FTI1)

—— - o

2s3r32

Browns moiste 100s6: Fine to coarse SAND Iittle
gravels soms sflt, (FTII).

[

12172

Grey. wet. very I00se. Tine SAND trace meaium sand. | Gezs1888
Tittia siit, (F111) a4 Su
Tt

341304

Grey. wet. loose. fine to coarse SAND. trace gravel.
e wood Frogmentse (piless oribbing?)s (Reworked
Aluvian,

1122

.00
WD loyer from 20.0-20.7 ¥4 bas.

Grey, wet, very looser aravellys fine o corse i
trace si1

2721272

Groy. wet, looses fine SAND. frace medium to coarse | Ge261383
sand, drogs st tracs olay, drace aravels

24, sP-scf
(Ragressive Marine Dsito Deposi we=13,9%

2s21202

Greys wet, lcoses fing fo medium SAND: trace coarse | G#26133D

sond. troce silt, trace gravel. A3, SP-SM
we=1a. ax

2s213/3

Grey. wet. lcose. fine to medium SAND. trace coarse | Ge251891

sonds Iittle silt, trage gravel. A-2-4, SM
it

asar4s4

Similar +o aboves except medium dense.
Switched to NW casing ot 40.0 T+ bgs.

12/3/3

Similar o aboves except lcose

2" rumning seng

2s3576

Grey. wet. medium dense. Fine to medium SAND. i+t | 261892

silt, froce coorse sand, irace gravel. trace slay.  h-2-4, SC-9
we=23.2%

3/41475

Similar to cbove-

5/6/5/6

as414/5

Greys wets medium danse. STity Fine SAND.

7050 -

5% as2/6/6

o0
Greys wets . SILT. ITt1le fine sand. trace clay. | Ge261893

A4, ML
we=21.31

Sample Informati

Deptn (1.
Sampie No-

Blows (/6 1n.

Elsvation

Visuol Deseription and Remarks

Laboratory
Testing
Results/

and
T4led Clas:

100-150% down pressurs on cors barrel.
Running sond kept ahead of water on bering.

SHratiiaation 111 robrseem GpproXITTe boUnOI 55 barween 5ol fypess fransiiians may bo gradual Page 1 of 2

® Jarer 1eve! resaings rove boen o 0t 1ims 3 ner ot ons arared-
hon Fhoss prosmt ot e 11 maosur et

Brounawatar flustuatfens may coour aus 1o conaTtTens einer|

Boring No.: BB-LSS-101

3/2/W0R/WOR

(61aciomar ine Deposit

YOR/vgR on v
892/134 pet

384/112 b5t

55110 mm vona row forque readings:
Vii 37.0/3.0 F-1bs

V2 31.0/2.5 F-ibs

Wasned nead to 86.0 1 bas.

WOR/WOR/6/4
SU=915/273 per

55x110 mm vone row toraus readings:

Weuld not push

V3: 20.5/5.0 F1-1bs

o aggry

oMo 885 10 mm vare atterpt.

VIR /M08 /woR/ ¥OR
SUL755/268 per

in layers.

Su=625/223 pst

5X110 T vane row toraus readings:
Va: 17.0/6.0 F+-ibs
14.0/5,0 F1-Ibs.

WGR/WOR/NOR/WOR
SUZTI4/178 psr

similar to above.
55x110 mn vane raw toraue readings:

Would not push

V6: 16.0/4.0 FH-ibs
Failed 55x110 mm vane atterpt.

100.00 -

WOR/WOR/NDR/WIR
SUuZ937/246 pst

Greys wet, medium stiff fo stiff. C
fine sond in layers.

192.00
6

101,00
101.63 -

Su=1161/268 psf

55X110 i vane Faw Forque readings:
VI: 21.0/5.5 F-Ibs
VBi 26,0/6,0 F-ibs

T07.00

0500 -
107.00

WOR/WOR/WOR/WOR
Weulg

Failed 55x110 mm vane atterpt.

110.00 -
112,00

WOR/WOR /DR /WOR
Su=1116/312 pst

m vane row forque readings:

11,00
111,63 -

Su=382/245 pst

V9: 25.0/7.0 F4-Ibs
: 22.0/5.5 F-lbs

700

115,00 -
117.00

WOR/WOR /NOR /WOR
1917432 pst

Similar to aboves stiff.

55110 mm vane row forque readings

118-00

Would fot push

Vi1: 26.0-9-0 FH-Ibs
Falled 55x110 mm vane atfemt.

120.00 -
122,00

YOR/YOR OB/ VOB
/238 pi

similar to above.
55110 mn vane raw toraue readings:

121,00

Vi2: 30.0/5.5 F-ibs

Sroy- wet. soft. Cloyey SILT. 14418 ina sand,

Greys wets stiffs Claysy SILTs frace fine sand. 6261894

Groys wats medium stiff, Clayey SILT, with 1°-2.5" fi

Grey. wet. medium atiff, Clayay SILT. trace fine sand

Greys wets very soffe SILT. sams clays 1roce fine 54261895

Grey. wet. medium stiff to stiff. Clayey SILT. trace

76.00

A-40 CLNL
we=28-0%
Li=26
pL
3

layey SILT, trace | cw261895

A6, CL
we=27.7%
LU=29
PL

at

125,00 -
127.00

6/10/10/11

silt, froce oravel, (Submarine oufwa:

9110 blows for 0.4 F1.

Grey. wet. medium dense. fine fo coarse SAND. some 0261897
ish)

A-2-4, SM
we=14.7%

Top of Bedrock at Elov, 263.0 1.

Roller Coned aheod to 132.1

421 1 11:55) 100% Recovery

R sBarock:” e 1o ligh Seve medmnrqmmea,
s

31,40

10
Botrom of Exploration af 142,10 feet belaw ground
surface-

AC-BR-1929(100)X
19291.00

STATE OF MAINE
DEPARTMENT OF TRANSPORTATION

BRIDGE NO. 5128

P.E. NUMBER

DEC 2012
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T

100-150% down pressure on cors barral.

Running sond kept o

‘ead of water on boring.

SITTTIoH Ion 1118 rebreaant approx ITate bounar 155 botesn 5011 1ypes: frans 1 fens may be §raaual- Fage 2 of

* parer vl reoaings mavs teen rose ot +ime o under cenatiens arared-

ome

brasant ot he i mcauramants

Grounater fluctustians my oo aua 1o oana tins e .
Boring

B

No. : BB-LSS-101

SOMERSET COUNTY
BORING LOGS

LOWER SANDY STREAM BRIDGE
SANDY STREAM

LEXINGTON TWP

SHEET NUMBER




12/20/2012

Dote

Username: terry.white

Department of Transportation ferojeor: Lover sanay stream griage #5128 [Boring Now s _BB-LSS-102 Maine Department of Transpor tation |eroject: Lover sandy srreom ridge #5122 |BOring No- __BB-LSS-102 Maine Department of Transportation |eroject: Lower sondy streom ridge #5128 |BOring No- __BB-1SS-102
carries Long Fol 15 Qom Rd. over Garrias Long Falls bam R, over

Corien Long ol 14 Do Ra. over
: Lexington Townships Maine Soll/Rock Exploration Log oeotion: Lexngton Town: « Mofre Soll/Rock Explorotion Leg ocatfon: Lex!ngton Township. Malre
+ Loxington Tomship: s WIN 19291.00 e Toanr e Locaton: Laxtngton Township: Nat WIN: 19291.00 U5 cusTowRY TS [occtfons Lexington Tomship: Mot WIN: 19291:00

US_CuSTOMARY UNITS

Orille Mainel0T Elevation (Ff.) _ 384,0 Auger_10/00: 5" Solid Stem Driller: MaineD0T Elevation (F) 3840 Auger 10/ 5" Solid Stem Drillers MaineDOT Elevation (Ff) 3840 Auger_10/0D: 5" Solld Stem
Operator: Giguere/Ciles/Daggett Datum: NAVDEE Samp er: Standard Split Spoon Dperators

Glquers/Cl15/099asTT Datum: NAVDSS Som e Stondard Spl i1 Spoon Gpergtor: Giquera/Ci1ss/Daggstt Datum: NAVDSS Sam | & Stondard Sp! i+ Spoon
Logged B B. Wilder Rig Type: CME_45¢ Hommer Wr./Falls __ 140%/30" Logged By: 6. Wilder Rig Type: CNE asC Harmer Wr./Fallt  1407/30 Logged By: B Wilder Rig Typet CME asC Harmer Wt /Fal 1407/30

Date Stort/Finish: 5/14.16.17,21/2012 Dri11ing Nethod: _Cosed Wash Hor ing Core Barrel: No-2" Date Stort/Finish: 6/14.16.17:21/2012 Dri11ing Method: Cased Wash Boring Core Borre Na-2" Dote Start/Finish: 5/14.16.17:21/2012 Drilling Method: Cosed Wosh Boring Core Borrel: No-2"

Boring Lopariont 44654, 6.2 f1 L. Cosing 10/00: [T Watsr Leve ¥t 14.0 1 bos. Boring Location:  4+65.4, 6.2 # Lt. Casing (/0D Hi 8 NN Water Level*: 14.0 £t bgs. Boring Location:  4+65.4+ 6.2 4t L. Casing 10/00: Hi 8 N0 Water Level*: 14.0 +1 bas.

Wormer EFFiciency Factar: 0.84 Hamner Type: _ autamat o B Hydrouiic O Rope & Cathead O

Hommer Efficiancy Factor: 0.4 Automatic B Hydrouiio O Rope 8 Cothead O Jsonmer &£t ioiancy Factort 0:04 comer et svionotic @ Hydrauiio O ope & Catniead O
e Seor st (e DT ST TSI PTG VA S Se o P e Ty = Te Yo e S e
et 5011+ So0en sl Pasket Torvans Shecr Stranath (st ) W = water centent. percent ol 1t role Pockst Tarvans Shear Siranath (ot W = vater contert
Unsuocassful o111 Soaon Saro s artarot @
Thin vl | Tube Samla ar Con ooted = Row Field SPT Ni-valus P N 7 - Rt o o
ccassrul Tnin wall Tups Sarpi o sormar Harmar E4Fiaiamcy Fastar = Anmual Caifbration Vol P1 1 oo setu) min vel) T semie st = waiant of 12015 e
‘orrscted correctad for homse s inarra vane S 16at. PP < Pocker nmrmmm weignt T wnerractod owrietag e v oicioney § V= ne ¥ Tast, PP < Pooket p.mmm.mmlc wTont of ross or mvw
" P = woiant of I rer €450} oy Topter /G0 M-unaerraste . © isuscenstul ineiy Vone Sheor Test otre e - votont of ere person - (Homer E6Ficianey Foctor /60 W-uncorr se € 2 fonsaridatton Tash evgcezeiul natty Vons Sheor Test ot D1p - woiant ot e

- dnrual Calforatian value

reo1s0 corrautes for pamr offotency € = rain Sizs Ayt
e CFiclency Faotor (16 ncorrocted o1 1ot Ton Taat

Samp 1 _Informat - Sunv\e Tnformatt Sanp\e e
Laboratory n Laboratary
Testing

. Resuits/
Visual Deser iption and Remarks i

Laboratary
Testing
Results/

AASHTO.

Visual Descripdion and Ramar Visual Description ana Remarks

19291.00

and an
Tf1ed Class] 100 Clasd ified Class|

Samp1e Dsptn
()

&1ows (/6 1.
N-uncorrected
Depth Cft.)
Sarpie Deptn
N-uncorr ects
Elevation
(4.0

a2 Depth
N-uncorrected
(4.0

Aoeptn 511
Sampe Mo
E1evation
Grophic Log

Yoeptn crrd
sam o No-

T Povement

Brown: GOTo, Gravel lys TiNe 10 COa'Se SAND: frace
il (FRIL)

STl Tar o cbover excend very loove.

WOR/WOF

P
Bottom of Exploration af 150.20 fest below ground
surface,

STATE OF MAINE
DEPARTMENT OF TRANSPORTATION
AC-BR-1929(100)X

Srouns dam. 1osses Fine 10 caaroe SAND. come oi 1 s
17273/ FHi. 5 WOR/WOR/WOR/ NOH.
K

Greys wets very soffs Clayey SILTs frace fine sond,
(Blaciomar ine Deposit).

BRIDGE NO. 5128

2

01ive-Orey. Wet. very soft. SILT. some fine sand. Gez61898 =
troce cloy. (Fill: Reworked native soils). Py : WOR/WDR
Wo=40.4% X

2

Greys wef. very soff. Clayey SILT with fine sond

WOH/WOH/MOH/MOH layers. (GlacTomaring Daposi+]-

2
S

Xz

Set In HN Coaing at 10.0 £t bgs.

03
85

53

25

3

Su=1116/179 psf

53

55x110 mn vane row torqus readings:
Vit 25,0740 Ft-1bs

V21 11.0/3.0 F4-1bs

2
255

Su=491/134 psf

14-00,

Drey. wet. loose. Fine to coarse SAND. trace ailt.
CFilis Reworked native sofis). ' AOR/YOR 0B/ WO
v3 SuC1045/156 pe

SRR

ye wets i, Claysy SILT: 4race sand. 6267504
(61actomar ine Depos! ). [
55x110 mn vare row torque readings:
V3t 23,5/3,5 F-Ib

V4: 31.0/5.0 F-Ibs

337372

%

o

Su=1384/223 psf

22
2

SR

=

Trey. wet, medium dense. fine to coarse SAND, o
2/3/5/5 Gravel~ Arace 51 1. frase waod frognente. (A1 lovrums . Su=1451/178 psf
rewarked? ).

55x110 mn vane row torque readings:
V53 32.5/4,0 F1-1bs
Ve: 31.5/7.0 F4-Ibs

Su=1406/312 pst

Stmilar to above
WOR/WOR

P.E. NUMBER

e Similar to aboves except |0ose. " — T
102,00 | TRRT T T 55110 mn vane row torque readings:
U7z 22.0/5.0 £1-1bs 65267503
ety meaium stiff. SILT. same olays troce Fine |a e, cL-w
Wo=27.1%

100-200# down pressure on cors barrsl.
10100 | su-580/223 ps
49100 | su-ss0/223 psr

T07-00

cone:
VB:13.0./5,0 Ft-1bs

DEC 2012

SOTIFIO0TIon 11nea rebrsasr GPOTOXIMOTS DO 155 Dafween 8011 Tybae TTanNsTions Moy be B 0dol - Foge 3 of 3

= Water 12ve) radings nave been mde at TMes a0 Under condT{fens Stated. | Greundater fILCHUTTTONS My oSGl dus 10 condrions ofner
Fhon 1nocs orssent ot The Tia MRasurenents e maie.

Boring No.: BB-LSS-102

loose: fine SAND: ITtfle siit. trace 261899

similar to above
32373 Grave1 " hetrocive Warine bel1a Devest 1)

10500 -
10700

B. NICHOLS
T.WHITE

WOR/NOR

55x110 mn vane row torque readings:
V82 23.0/3.0 F4-Ibs
VIO! 26.0/7.0 Ft-ibs

107-00 -
101.31
0800 -
108.37

Su=402/134 psf

S.BODGE]

R. MYERS

Su=1161/312 psf

Greys wet. loose. fine fo medium SAND. frace silf. FTEwR
172132 1rage orovel, race coorse sand, (Rearessive Marine 2 1000 - | _ vorgiogszre
Delto Deposits) s SuETT61/515 Bat

Sef in NW Casing ot 110.0 ¥t bgs,

55110 mm vare rav forqus radingst

8 VT 26.0/1.0 £4-Ibs

111.00 Would not push e
Groy: vet- very Ioose. fine SAND: frace silt. (Lover

o fne ‘Sonas).

#7153 38X770"m vane ot temot.

DESIGN2-DETAILED2| K.MAGUIRE
DESIGN3-DETAILED3

CHECKED-REVIEWED]
REVISIONS 1

PROJ. MANAGER
DESIGN-DETAILED
REVISIONS 2
REVISIONS 3
REVISIONS 4

y+ wets looses Fine to medium SAND, trace silt 62261900 500 = Grey, vet, very looss. i1ty fine fo mdiun SWO.
337373 trace orovel, frace course sand. - 'WGR/WOH /WOH/WOH (Lower Marine Sands:

: GEOTECH

ivision:

D

Filenome: ..,\msta\009_BORING L0OGS2.dgn

1727272

2222

Similar to above

wet. lo05. fine o medium SAND. trace silt.
T Toores cena race dovel:

5/5/4/4

3/a/5/5

22/3/4

70.50 -
72,50

3/5/8/8

w=a
E

Grey, wet, stiff, SILT, some fins sand, trace clay
Irace mecium send. frace eod fregmenta. (Mar ine Da14d
Deposits).

Brey. wet. stiFf. SILT. same fine sond. troce medium
sands frace cloy.

Simflor o obover except medium STIF.

250
Grey. wef. loose. fine fo medium SAND. some sif.
trace clay-

Grey. wets madium dense. £ine SAND. some siifs froce
nedum sand:  frace o1y

Roller coned ohead To 75.0 1 bgs.

6267501

A, ML
We=21.2%

6267502
A-4, SC-SH
Wo=22.3%

100-200% down pressure on core

barrel.

= Warter I6ve1 readings nave been me at +1Mss and Lnder conartions stoted.
han thoss present o1 Tna 111 measur SnenTS wers made:

SITGTITTGnTon 1n6s repreoent Goprox Mi1s bOUToAr 60 betaenn o011 T3pos: franaitions may oo gramal-

Greundvater f1UstuaFIons iy Oocur due 0 CeNdT s ofer

Pags 1 of 3

Boring No.: BB-LS5-102

ol
‘Remarks

11700

120.00 -

R 1/3/4s6

125.00 -

5% 1/5/11/15

frace qravels (Lower Mar ine Sands)

Similar o above. except medium dense.

Grey. wet. loose. fine {o coarse SAND. Ii4tie sil+, | Ge267505

130-00 -

310,007 | 15/14r4002.4m

135.50 -

S 50/36/40/58

140-20 -

19 ROD = 937

145,20 -
150-20

Rol ler Coned ahead from 127.5-130.0 F+ bgs.

Gray. wet. very dense, Gravelly. fins +o coorse SAND.
1ittie siit, with cobbles, (Glacial Tilll,

Rol ler Coned ahend from 133.0-135.5 #+ bgs.

Rol ler Coned ahead to 140.2 + bas.

9134 blows for 0.4 FH

Top of Bedrock of Elev. 245,6 F1,

GRANITE: hord, fresn, massiv
Rook Mass Quality = Excel lent.
Ri:Cora Times (min:sec

144.2-145.2 41 (2:10) 97% Recovery

R2:Bedrock: Same os RI

149.2-150:2 +1 {2:10) 88% Recovery

RisBedrocks Lignt orey. medium grained. miscovite

100-200# down pressure on cors barrel.

Rrari F1oation 1inea reRr SRt appra TOra boundar f2n beTvean 511 TyReRt anaT1ion may e oAl Poge 2 of 3

4 Watar lavel raadings hova basn mids at +inas and under conditiena statad. Graudvater §luchictions Ty occur dus to cendiions othar

o o st a1 o 7 e e e ot

Boring No.

BB-LS55-102

SOMERSET COUNTY
BORING LOGS

LOWER SANDY STREAM BRIDGE
SANDY STREAM

LEXINGTON TWP

SHEET NUMBER




Appendix A

Boring Logs



UNIFIED SOIL CLASSIFICATION SYSTEM

TERMS DESCRIBING
DENSITY/CONSISTENCY

GROUP
MAJOR DIVISIONS SYMBOLS TYPICAL NAMES
Coarse-grained soils (more than half of material is larger than No. 200
COARSE- CLEAN GW Well-graded gravels, gravel- sieve): Includes (1) clean gravels; (2) silty or clayey gravels; and (3) silty
GRAINED | GRAVELS | GRAVELS sand mixtures, little or no fines clayey or gravelly sands. Consistency is rated according to standard
SOILS < penetration resistance
3o (little or no GP Poorly-graded gravels, gravel Modified Burmister System
c 2 . N . . P .
3 < fines) sand mixtures, little or no fines Descriptive Term Portion of Total
5 £ ’?3‘ trace 0% - 10%
E g Z little 11% - 20%
s 3 3 GRAVEL GM Silty gravels, gravel-sand-silt some 21% - 35%
£ 2% WITH mixtures. adjective (e.g. sandy, clayey) 36% - 50%
2g g5 FINES
) g £ g (Appreciable GC Clayey gravels, gravel-sand-clay Density of Standard Penetration Resistance
£3 - amount of mixtures. Cohesionless Soils N-Value (blows per foot)
EZ fines) Very loose 0-4
SR Loose 5-10
8 g CLEAN sSw Well-graded sands, gravelly Medium Dense 11-30
§ g SANDS SANDS sands, little or no fines Dense 31-50
§ S < Very Dense > 50
g GEJ’ @S (little or no SP Poorly-graded sands, gravelly
=8 gz fines) sand, little or no fines.
o _f;j — Fine-grained soils (more than half of material is smaller than No. 20(
% 3 .q_ﬁ sieve): Includes (1) inorganic and organic silts and clays; (2) gravelly, sandy
i ‘_g e SANDS SM Silty sands, sand-silt mixtures or silty clays; and (3) clayey silts. Consistency is rated according to sheai
g e 2 WITH strength as indicated
o c FINES Approximate
g % (Appreciable SC Clayey sands, sand-clay Undrained
=8 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 witt Medium Stiff 5-8 500 - 1000 Thumb penetrates witr

SILTS AND CLAYS slight plasticity moderate effort
Stiff 9-15 1000 - 2000 Indented by thumb witt
FINE- CL Inorganic clays of low to mediun great effort
GRAINED plasticity, gravelly clays, sandy Very Stiff 16 - 30 2000 - 4000 Indented by thumbnai
SOILS clays, silty clays, lean clays. Hard >30 over 4000 Indented by thumbnail
(liquid limit less than 50) with difficulty
oL Organic silts and organic silty Rock Quality Designation (RQD):
clays of low plasticity RQD = sum of the lengths of intact pieces of core* > 100 mm
P E length of core advance
B z *Minimum NQ rock core (1.88 in. OD of core)
3 3 MH Inorganic silts, micaceous or
g g diatomaceous fine sandy or Correlation of RQD to Rock Mass Quality
SRS SILTS AND CLAYS silty soils, elastic silts Rock Mass Quality ROD
E 2 Very Poor <25%
Ss CH Inorganic clays of high Poor 26% - 50%
£ £ plasticity, fat clays. Fair 51% - 75%
ts Good 76% - 90%
Eg (liquid limit greater than 50) OH Organic clays of medium to Excellent 91% - 100%
@ high plasticity, organic silts |Desired Rock Observations: (in this order)
Color (Munsell color chart)
Texture (aphanitic, fine-grained, etc.)
HIGHLY ORGANIC Pt Peat and other highly organic Lithology (igneous, sedimentary, metamorphic, etc.)
SOILS soils. Hardness (very hard, hard, mod. hard, etc.)
Weathering (fresh, very slight, slight, moderate, mod. severe,
Desired Soil Observations: (in this order) severe, etc.)

Color (Munsell color chart)

Moisture (dry, damp, moist, wet, saturated)

Density/Consistency (from above right hand side)

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., if applicable)

Cementation (weak, moderate, or strong, if applicable, ASTM D 2488)
Geologic Origin (till, marine clay, alluvium, etc.)

Unified Soil Classification Designation

Geologic discontinuities/jointing:
-dip (horiz - 0-5, low angle - 5-35, mod. dipping -
35-55, steep - 55-85, vertical - 85-90)
-spacing (very close - <5 cm, close - 5-30 cm, mod.
close 30-100 cm, wide - 1-3 m, very wide >3 m)
-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: AASHTO Standard Specification for Highway Bridges
17th Ed. Table 4.4.8.1.2A

Groundwater level Recovery
. . Sample Container Labeling Requirements:
Maine Department of Transportation PIN Blow Counts

Geotechnical Section

Key to Soil and Rock Descriptions and Terms

Field Identification Information

Bridge Name / Town
Boring Number
Sample Number
Sample Depth

Sample Recovery
Date
Personnel Initials

January 2008




Maine Department of Transportation Project: Lower Sandy Stream Bridge #5128 carries Boring No.: BB-LSS-101

SuilfRock Exploration Log Loca\tion:Lol_negx::nag:f)rllD ??w?ghiop\{el\rlli?r?g Y stream WIN: 19291.00
US CUSTOMARY UNITS ' d

Driller: MaineDOT Elevation (ft.) 384.4 Auger ID/OD: 5" Solid Stem

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

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

Date Start/Finish: 5/2,3,7,8/2012 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"

Boring Location: 3+56.2, 7.4 ft Rt. Casing ID/OD: HW & NW Water Level™: 15.0 ft bgs.

Hammer Efficiency Factor: 0.84 Hammer Type:  Automatic X Hydraulic( Rope & Cathead [

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample attempt

V = Insitu Vane Shear Test, PP = Pocket Penetrometer

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

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

Sy, = Insitu Field Vane Shear Strength (psf)

Ty = Pocket Torvane Shear Strength (psf)

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

Hammer Efficiency Factor = Annual Calibration Value

Ngg = SPT N-uncorrected corrected for hammer efficiency

WC = water content, percent
LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

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

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information Laborat
aboratory
_ z .g = . B o Testing
e} = © £ S 3] <} ) - Results/
= z [a} S o 3
£ = g o e = = £ .5 2 Visual Description and Remarks AASHTO
£ 2 £ g 252 _O g g 2| = and
& g & E- LR 3 8| g2 |az| = Unified Class.
[a} [%] o n E nnhs z z Om |WE|] O
0 "
ssA |383.98 5" Pavement 0.42]
Brown, damp, medium dense, fine to coarse SAND, some gravel, trace
1D 24/12 | 1.00 - 3.00 5/5/5/6 10 14 silt, (Fill).
OO — — — — — T T 4.001
5 Brown, moist, loose, fine to coarse SAND, little gravel, some silt, (Fill).
2D 24/14 | 5.00 - 7.00 2/3/3/2 6 8 18
11
11
8
375.40 oo I —9.001
H 2
[ 10 SR8 Grey, wet, very loose, fine SAND, trace medium sand, little silt, (Fill) G#261888
3D 24/14 [10.00 - 12.00 1/2/1/2 3 4 13 358 A-2-4, SM
KK WC=31.1%
QS
12 3RS
R
LS
16 LEK
LKL
QS
LK
19 3RS
370.40 %542 14.001
25
[ 15 Grey, wet, loose, fine to coarse SAND, trace gravel, trace wood
4D 24/13 15.00 - 17.00 3/41314 7 10 15 fragments, (piles, cribbing?), (Reworked Alluvial).
26
26
25
36
- 20 364.40 20.001
5D 24/4 2070 - 22.70 111212 3 4 23 WOOD layer from 20.0-20.7 ft bgs.
363.70 20.704
28 Grey, wet, very loose, gravelly, fine to coarse SAND, trace silt.
33
35
53
25
Remarks:
100-150# down pressure on core barrel.
Running sand kept ahead of water on boring.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 6
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than those presen?at the time measurements were made. Y B orin g NO . BB' LSS'].O].




Maine Department of Transportation Project: Lower Sandy Stream Bridge #5128 carries Boring No.: BB-LSS-101

SollfRock Exploration Log Location:Lofgx;ag;:gr?%qwaghiop\{el{lli?r?gy stream WIN: 19291.00
US CUSTOMARY UNITS : :

Driller: MaineDOT Elevation (ft.) 384.4 Auger ID/OD: 5" Solid Stem

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

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

Date Start/Finish: 5/2,3,7,8/2012 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"

Boring Location: 3+56.2, 7.4 ft Rt. Casing ID/OD: HW & NW Water Level™: 15.0 ft bgs.

Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:

D = Split Spoon Sample

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

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

V = Insitu Vane Shear Test,

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

WOH = weight of 140lb. hammer

WOR/C = weight of rods or casing

Sy, = Insitu Field Vane Shear Strength (psf)

T, = Pocket Torvane Shear Strength (psf)

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

Hammer Efficiency Factor = Annual Calibration Value

Ngo = SPT N-uncorrected corrected for hammer efficiency

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

WC = water content, percent
LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— — - Laborfe\tory
) z =1 = . % . Testng/
o = [ £ < o ) - Results,
= P4 [a} S (] B
£ < g 0 e ¢ = £ o 5 2 Visual Description and Remarks AASHTO
£ g c g 252 =9 2 £2(¢g = and
g = & 3z 32epl 3 8| R3|azs| ¢ Unified Class.
[a} [%] o n E nnhs z 4 Om |WE|] O
25 szl Grey, wet, loose, fine SAND, trace medium to coarse sand, trace silt, G#261889
6D 24/14 125.00 - 27.00 2121212 4 6 4 trace clay, trace gravel, (Regressive Marine Delta Deposits) A-2-4, SP-SC
WC=19.9%
54
73
79
84
30 Grey, wet, loose, fine to medium SAND, trace coarse sand, trace silt, G#261890
7D 24/18 (30.00 - 32.00 2121212 4 6 46 trace gravel. A-3, SP-SM
WC=18.4%
63
92
126
131
[ 35 Grey, wet, loose, fine to medium SAND, trace coarse sand, little silt, G#261891
8D 24/17 (35.00 - 37.00 2121313 5 7 78 trace gravel. A-2-4, SM
WC=20.2%
83
99
114
156
[ 40 Similar to above, except medium dense.
9D 24/20 [40.00 - 42.00 4/4/4/4 8 11 8 Switched to NW casing at 40.0 ft bgs.
11
32
52
56
[ 45 Similar to above, except loose.
10D 24/18 [45.00 - 47.00 1/2/3/3 5 7 21
72
2" running sand
193
219
224
50
Remarks:
100-150# down pressure on core barrel.
Running sand kept ahead of water on boring.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 2 of 6
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than tho\sle presén?at th\(e time measurem(lents were Lrlna\de. " Hnew et v oceur ey . Borin g No.: BB-LSS-101




Maine Department of Transportation Project: Lower Sandy Stream Bridge #5128 carries Boring No.: BB-LSS-101

SollfRock Exploration Log Location:Lofgx;agllgr?%qwaghio;;{el{lli?ggy stream WIN: 19291.00
US CUSTOMARY UNITS : :

Driller: MaineDOT Elevation (ft.) 384.4 Auger ID/OD: 5" Solid Stem

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

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

Date Start/Finish: 5/2,3,7,8/2012 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"

Boring Location: 3+56.2, 7.4 ft Rt. Casing ID/OD: HW & NW Water Level™: 15.0 ft bgs.

Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:

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

U = Thin Wall Tube Sample

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

PP = Pocket Penetrometer

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

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

Sy, = Insitu Field Vane Shear Strength (psf)

T, = Pocket Torvane Shear Strength (psf)

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

Hammer Efficiency Factor = Annual Calibration Value

Ngo = SPT N-uncorrected corrected for hammer efficiency

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
. = g = _ g o Testir|1g/
o = [ £ < o ) - Results,
= z [a] 5> o —
£ < g 0 e ¢ = £ o 5 2 Visual Description and Remarks AASHTO
£ g c g 252 =9 2 £2(¢g = and
| s & ST 3LLGk 3 8| kelag| & Unified Class.
[a} (%] o nE nnns 4 4 Oom |WE|] O
50 szl Grey, wet, medium dense, fine to medium SAND, little silt, trace coarse | G#261892
11b 24/21 150.00 - 52.00 213516 8 1 %0 sand, trace gravel, trace clay. A-2-4, SC-SM
WC=23.2%
76
176
221
230
[ 55 Similar to above.
12D 24/18 (55.00 - 57.00 3/4/4/5 8 11 122
162
232
/40T -  — — — — — — — — — — — — — 58.001
272
281
[ 60 Grey, wet, medium dense, Silty fine SAND.
13D 24/20 [60.00 - 62.00 5/6/5/6 11 15 135
129
165
230
281
[ 65 Grey, wet, medium dense, Silty fine SAND.
14D 24/15 [65.00 - 67.00 4/4/4/5 8 11 165
162
165
170
216
- 70 314.40 70.001
15D 24/19 170.50 - 72.50 4/12/6/6 8 1 195 Grey, wet, stiff, SILT, little fine sand, trace clay. G#261893
A-4, ML
99 WC=21.3%
101
93
99
75
Remarks:
100-150# down pressure on core barrel.
Running sand kept ahead of water on boring.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 3 of 6
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than tho\sle presén?at th\(e time measurem(lents were Lrlna\de. " Hnew et v oceur ey . Bori ng No.: BB-LSS-101




Maine Department of Transportation Project: Lower Sandy Stream Bridge #5128 carries Boring No.: BB-LSS-101

SollfRock Exploration Log Location:Lol_negx::nagllgr?%qwighio;;{el{lli?r:gy stream WIN: 19291.00
US CUSTOMARY UNITS : :

Driller: MaineDOT Elevation (ft.) 384.4 Auger ID/OD: 5" Solid Stem

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

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

Date Start/Finish: 5/2,3,7,8/2012 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"

Boring Location: 3+56.2, 7.4 ft Rt. Casing ID/OD: HW & NW Water Level™: 15.0 ft bgs.

Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample attempt

V = Insitu Vane Shear Test, PP = Pocket Penetrometer

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

WOH = weight of 140lb. hammer

WOR/C = weight of rods or

casing

Sy, = Insitu Field Vane Shear Strength (psf)

T, = Pocket Torvane Shear Strength (psf)

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

Hammer Efficiency Factor = Annual Calibration Value

Ngo = SPT N-uncorrected corrected for hammer efficiency

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
= £ -~ B > Testing
=) = o = < © 5] ) - Results/
= z 5 a S o |
£ < g 0 e ¢ = £ o 5 2 Visual Description and Remarks AASHTO
£ g c g 252 =9 2 £2(¢g = and
| ® & e 32epl 3 8| R3|azs| ¢ Unified Class.
[a} n o nE nnhs z 4 Om |WE|] O
75
16D 24/20 [75.00 - 77.00|  3/2/WOR/WOR 2 3 132
s s — — — — — — — — — — — — — — — — — 76.001
107 Grey, wet, soft, Clayey SILT, little fine sand, (Glaciomarine Deposit)
103
103
106
- 80 . ]
Grey, wet, stiff, Clayey SILT, trace fine sand. G#261894
17D | 2422 [80.00-82.00 WORWORMWOR/ | 139 Y vey . At CLML
1 80.63-81.00 WOR 55x110 mm vane raw torque readings: v
V2 81638200 Suc1984/112 bt 127 VL 37.0/3.0 ft-Ibs WC=28.0%
.63 - 82. Su=1384/112 psf V2: 31.0/2.5 ft-lbs LL=26
PL=19
125 P1=7
126
116
[ 85 Washed ahead to 86.0 ft bgs.
135
18D 24/20 (86.00 - 88.00f WOR/WOR/6/4 6 8 120 .
/3 86.63-87.00 Su=915/223 psf 55x110 mm vane raw torque readings:
iy V3: 20.5/5.0 ft-lbs
MV Would not push " Grey, wet, medium stiff, Clayey SILT, with 1"-24" fine sand layers.
Failed 55x110 mm vane attempt.
81
76
L 90 . . . -
Grey, wet, medium stiff, Clayey SILT, trace fine sand in layers.
19D 24/24 {90.00 - 92.00 WOR/WOR/WOR/ 78 Y vey . Y
4 90.63-92.001 7\%(/)2%8 ot 55x110 mm vane raw torque readings:
u= V4:17.0/6.0 ft-lbs
V5 91.63 - 92.00 = 79
Su=625/223 psf V5: 14.0/5.0 ft-Ibs
78
62
63
- 95 o
Similar to above.
20D 24/20 [95.00 - 97.00 WOR/WOR/WOR/ 90 .
\/6 95.63- 96.00 WOR 55x110 mm vane raw torque readings:
MV \S/\l/J:7|]d4/179 psg 76 V6: 16.0/4.0 ft-lbs
ould not pus Failed 55x110 mm vane attempt.
67
65
70
100
Remarks:
100-150# down pressure on core barrel.
Running sand kept ahead of water on boring.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 4 of 6
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than tho\sle presén?at th\(e time measurem(lents were Lrlna\de. " Hnew et v oceur ey . Borin g No.: BB-LSS-101




Maine Department of Transportation Project: Lower Sandy Stream Bridge #5128 carries Boring No.: BB-LSS-101

SollfRock Exploration Log Location:Lol_negx::nagllgr?%qwighio;;{el{lli?r:gy stream WIN: 19291.00
US CUSTOMARY UNITS : :

Driller: MaineDOT Elevation (ft.) 384.4 Auger ID/OD: 5" Solid Stem

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

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

Date Start/Finish: 5/2,3,7,8/2012 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"

Boring Location: 3+56.2, 7.4 ft Rt. Casing ID/OD: HW & NW Water Level™: 15.0 ft bgs.

Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample attempt

V = Insitu Vane Shear Test, PP = Pocket Penetrometer

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

WOH = weight of 140lb. hammer

WOR/C = weight of rods or

casing

Sy, = Insitu Field Vane Shear Strength (psf)

T, = Pocket Torvane Shear Strength (psf)

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

Hammer Efficiency Factor = Annual Calibration Value

Ngo = SPT N-uncorrected corrected for hammer efficiency

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

WC = water content, percent
LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— p - Laborfe\tory
) = =3 = . 2 > Test|r|1g/
o ~ ) £ ° o . . Results,
= z [a} < o —
Z z g 0 e = = £ o 5 5 Visual Description and Remarks AASHTO
el 8| 5| B 258-9 | 2 2elc | 5 and
g = & 3z 3LLGk 3 8| kelag| & Unified Class.
[a} n o nE nnhs z 4 Om |WE|] O
001 o [ sapa | 10000~ [ WORMORMWOR/ | o1 Grey, wet, medium stiff to stiff, Clayey SILT, trace fine sand in layers. | G#261895
/7 110%2é030 . 9\;}\4(/)236 " 55x110 mm vane raw torque readings: A-6,CL
63- U= ps V7: 21.0/5.5 ft-lbs WC=27.7%
V8 = 73 -
101.00 | Su=1161/268 psf V8: 26.0/6.0 ft-lbs LL=29
16163~ PL=15
102.00 70 PI=14
76
78
105 105.00 - | WOR/WOR/WOR/ Grey, wet, very soft, SILT, some clay, trace fine sand. G#261896
22D 24/20 --- 113 . A-4. CL-ML
M\ 107.00 WOR Failed 55x110 mm vane attempt. !
Would not push WC=26.5%
111 LL=27
PL=21
81 PI=6
83
83
[ 110 a0 | 24ps | 11000~ | WORMWORMOR/ | __ 16 Grey, wet, medium stiff to stiff, Clayey SILT, trace fine sand.
\/Q 1111026030 s 1}/}/60/512 - 55x110 mm vane raw torque readings:
.03 - u= ps V9: 25.0/7.0 ft-lbs
V10 = 85
111.00 Su=982/246 psf V10: 22.0/5.5 ft-Ibs
11105~
112.00 79
79
108
- 115 D s 115.00 - WOR/WOR/WOR/ 116 Similar to above, stiff.
/11 1111576%0 s 11/(\5/3502 - 55x110 mm vane raw torque readings:
.05 - u= ps V11: 26.0-9.0 ft-lbs
MV 117
116.00 Would not push Failed 55x110 mm vane attempt.
111
115
119
[ 120 0 | a7 | 12000- [ WORMORMOR/ [ 130 Similar to above.
\/19 122.00 WOR 55x110 mm vane raw torque readings:
120.63 - Su=1339/246 psf V12: 30.0/5.5 ft-1bs
121.00 126
111
110
260.40 [£; 124.001
127
125
Remarks:
100-150# down pressure on core barrel.
Running sand kept ahead of water on boring.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 5 of 6
* Water level readings have by de at ti d und ditions stated. Groundwater fluctuati due to conditions oth .
than those present at the fime measurements were made. o T eons May accur due foreondifions ot Boring No.: BB-LSS-101




Maine Department of Transportation Project: Lower Sandy Stream Bridge #5128 carries Boring No.: BB-LSS-101

SollfRock Exploration Log Location:Lofgx;agllgr?%qwaghio;;{el{lli?ggy stream WIN: 19291.00
US CUSTOMARY UNITS : :

Driller: MaineDOT Elevation (ft.) 384.4 Auger ID/OD: 5" Solid Stem

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

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

Date Start/Finish: 5/2,3,7,8/2012 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"

Boring Location: 3+56.2, 7.4 ft Rt. Casing ID/OD: HW & NW Water Level™: 15.0 ft bgs.

Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample attempt

V = Insitu Vane Shear Test, PP = Pocket Penetrometer

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, = Insitu Field Vane Shear Strength (psf)

T, = Pocket Torvane Shear Strength (psf)

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

Hammer Efficiency Factor = Annual Calibration Value

Ngo = SPT N-uncorrected corrected for hammer efficiency

WC = water content, percent
LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

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

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 = < © 5] ) - Results/
= b 5 (a] < o —
£ < g 0 e ¢ = £ o 5 2 Visual Description and Remarks AASHTO
£ g c g 252 =9 2 £2(¢g = and
| ® & 3z 32epl 3 8| R3|azs| ¢ Unified Class.
[a} [%] o nE nnhs z 4 Om |WE|] O
125 125.00 - Grey, wet, medium dense, fine to coarse SAND, some silt, trace gravel, | G#261897
26D | 24718 | 15749 6/10/10/11 20 | 28] 135 (Submarine outwash). A-2-4, SM
WC=14.7%
116
111
84
111
130
94
i 2110 blows for 0.4 ft.
a110 |253.00 131.401
‘ Top of Bedrock at Elev. 253.0 ft.
R1 60/60 13210 - RQD = 100% NQ-2 Roller Coned ahead to 132.1 ft bgs.
137.10 R1:Bedrock: White to light grey, medium-grained, muscovite
GRANITE, hard, fresh, massive.
Rock Mass Quality = Excellent.
R1:Core Times (min:sec)
135 132.1-133.1 ft (2:00)
133.1-134.1 ft (2:15)
134.1-135.1 ft (2:00)
135.1-136.1 ft (2:00)
136.1-137.1 ft (2:15) 100% Recovery
137.10 - — 1000 R2:Bedrock: Similar to R1.
R2 60/60 142.10 RQD = 100% Rock Mass Quality = Excellent.
R2:Core Times (min:sec)
137.1-138.1 ft (2:00)
138.1-139.1 ft (1:50)
139.1-140.1 ft (1:40)
[ 140 140.1-141.1 ft (1:40)
141.1-142.1 ft (1:55) 100% Recovery
242.30 142.101
Bottom of Exploration at 142.10 feet below ground surface.
- 145
150
Remarks:
100-150# down pressure on core barrel.
Running sand kept ahead of water on boring.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 6 of 6
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than tho\sle presén?at th\(e time measurem(lents were Lrlna\de. " Hnew et v oceur ey . Borin g No.: BB-LSS-101




100-200# down pressure on core barrel.

Maine Department of Transportatlon Project: Lower Sandy Stream Bridge #5128 carries Boring No.: BB-LSS-102
Soil/Rock Exploration Log L . .LoLng Fal{s D$m Rdhpve'\rASgndy Stream
US CUSTOMARY UNITS ocation: Lexington Township, Maine WIN: 19291.00
Driller: MaineDOT Elevation (ft.) 384.0 Auger ID/OD: 5" Solid Stem
Operator: Giguere/Giles/Daggett Datum: NAVD88 Sampler: Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 5/14,16,17,21/2012 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 4+65.4, 6.2 ft Lt. Casing ID/OD: HW & NW Water Level™: 14.0 ft bgs.
Hammer Efficiency Factor: 0.84 Hammer Type:  Automatic X Hydraulic( Rope & Cathead [
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 q; = 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, PP = Pocket Penetrometer WORI/C = weight of rods or casing Ngg = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis
MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
P Laboratory
_ z .g = . B o Testing
o ~ [ = Q O o
g % é % e = 8;/ % o 5 —o' Visual Description and Remarks Ai%s"::lﬁg
Q@ 2 ) = =
gl E| ¢ g £85<% | 5| o| %558 _and
© < 5} TS = S cs5s a9 - 3 ) s || 8 Unified Class.
[a} [%] o n E nnhs z z Om |WE|] O
0 ! 5" Pavement
SSA |383.58 0.4
Brown, damp, gravelly, fine to coarse SAND, trace silt, (Fill.)
[ 5 s 24113 500-7.00 Lola 5 ; Brown, damp, loose, fine to coarse SAND, some silt, (Fill).
30— — — — — — — — — — — — — — — — — 8.501
S
0. 0.0,
XKL
| dogesedes . . .
10 - o424 110,00 12.00| WOHMOHWOHT , :2:2:2: Olive-grey, wet, very soft, SILT, some fine sand, trace clay, (Fill; G#261898
VT e WOH - KL Reworked native soils). A-4, ML
::::::: WC=40.4%
8 K Setin HW Casing at 10.0 ft bgs.
3RS
8 R
LK
QS
11 SRS
XHXKS
37000 &RY— — — — — — — — — — — — — — — — — — — 14.001
28 SRS
L 15 3RS i . . .
XXX Grey, wet, loose, fine to coarse SAND, trace silt, (Fill; Reworked native
3D 24/16 [15.00 - 17.00 3/3/3/2 6 8 33 :2:2:2: soils).
27 3538
RIS
KKKK
LS
32 R
LS
KKKK
LS
3 R
00,9
365.00 [R5 19.00
54
[ 20 Grey, wet, medium dense, fine to coarse SAND, some gravel, trace silt,
4D 24/13 20.00 - 22.00 2/3/5/5 8 1 62 trace wood fragments, (Alluvium; reworked?).
62
60
58
59
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
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No.: BB-LSS-102




Maine Department of Transportation Project: Lower Sandy Stream Bridge #5128 carries Boring No.: BB-LSS-102

SollfRock Exploration Log Location:Lofgx;ag;:gr?%qwaghiop\{el{lli?r?gy stream WIN: 19291.00
US CUSTOMARY UNITS : :

Driller: MaineDOT Elevation (ft.) 384.0 Auger ID/OD: 5" Solid Stem

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

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

Date Start/Finish: 5/14,16,17,21/2012 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"

Boring Location: 4+65.4, 6.2 ft Lt. Casing ID/OD: HW & NW Water Level™: 14.0 ft bgs.

Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:

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

U = Thin Wall Tube Sample

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

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, = Insitu Field Vane Shear Strength (psf)
T, = Pocket Torvane Shear Strength (psf)
ap = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw field SPT N-value

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

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index
G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information Laborat
— aboratory
. = g = N :“Uj o Testing
<} = © £ 9 3] s} ) s Results/
= z a] = o —
£ < g 0 e ¢ = £ o 5 2 Visual Description and Remarks AASHTO
£ g c g 252 =9 2 £2(¢g = and
| ® & 3z 32epl 3 8| R3|azs| ¢ Unified Class.
[a} [%] o n E nnhs z 4 Om |WE|] O
25 T e
5D | 2412 [25.00-27.00 2131212 5 7 | st Similar to above, except loose.
60
59
67
bt ———— - — — — — — — — — 29.001
60
30 Grey, wet, loose, fine SAND, little silt, trace gravel, (Regressive Marine | G#261899
6D 24/15 (30.00 - 32.00 3/2/3/3 5 7 62 Delta Deposits) A-2-4, SM
WC=22.6%
72
78
73
75
[ 35 Grey, wet, loose, fine to medium SAND, trace silt, trace gravel, trace
7D 24/17 |35.00 - 37.00 1721312 5 7 101 coarse sand, (Regressive Marine Delta Deposits).
79
79
104
122
[ 40 Grey, wet, loose, fine to medium SAND, trace silt, trace gravel, trace G#261900
8D 24/18 [40.00 - 42.00 3/3/3/3 6 8 110 coarse sand. A-3, SP
WC=18.8%
111
111
111
112
[ 45 Similar to above.
9D 24/16 [45.00 - 47.00 1721212 4 6 116
131
169
222
243
50
Remarks:
100-200# down pressure on core barrel.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 2 of 7
* Water level readings have b de at ti d und: diti tated. Groundwater fluctuati due t diti th .
than those present at the fime measurements were made. o eons may eeeurae foraonciions ofer Boring No.: BB-LSS-102




Maine Department of Transportation Project: Lower Sandy Stream Bridge #5128 carries Boring No.: BB-LSS-102

SollfRock Exploration Log Location:Lofgx;agllgr?%qwaghio;;{el{lli?ggy stream WIN: 19291.00
US CUSTOMARY UNITS : :

Driller: MaineDOT Elevation (ft.) 384.0 Auger ID/OD: 5" Solid Stem

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

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

Date Start/Finish: 5/14,16,17,21/2012 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"

Boring Location: 4+65.4, 6.2 ft Lt. Casing ID/OD: HW & NW Water Level™: 14.0 ft bgs.

Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample attempt

V = Insitu Vane Shear Test, PP = Pocket Penetrometer

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, = Insitu Field Vane Shear Strength (psf)

T, = Pocket Torvane Shear Strength (psf)

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

Hammer Efficiency Factor = Annual Calibration Value

Ngo = SPT N-uncorrected corrected for hammer efficiency

WC = water content, percent
LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

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

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
. = g = N :“Uj o Testing
<} = © £ 9 3] s} ) s Results/
- z [a} & Q 3
£ < g 0 e ¢ = £ o 5 2 Visual Description and Remarks AASHTO
£ g c g 252 =9 2 £2(¢g = and
| ® & e 32epl 3 8| R3|azs| ¢ Unified Class.
[a} [%] o nE nnhs z 4 Om |WE|] O
50 — - - -
10D 24119 150,00 - 52.00 2120212 4 6 126 Grey, wet, loose, fine to medium SAND, trace silt, trace coarse sand,
trace gravel.
162
221 B
331.00 |7 53.001
283
354
[ 55 Grey, wet, stiff, SILT, some fine sand, trace clay, trace medium sand,
11D 24/17 |55.00 - 57.00 5/5/414 9 13 180 trace wood fragments, (Marine Delta Deposits).
163
229
336
396
[ 60 Grey, wet, stiff, SILT, some fine sand, trace medium sand, trace clay. G#267501
12D 24/20 [60.00 - 62.00 3/4/5/5 9 13 231 A-4, ML
WC=21.2%
229
287
384
393
[ 65 Similar to above, except medium stiff.
13D 24/19 [65.00 - 67.00 2121314 5 7 273
242 |317.50} 66.501
Grey, wet, loose, fine to medium SAND, some silt, trace clay.
233
298
338
- 70
14D 24/18 170.50 - 72.50 3/5/8/8 13 18 277 Grey, wet, medium dense, fine SAND, some silt, trace medium sand, G#267502
trace clay. A-4,SC-SM
119 WC=22.3%
Roller coned ahead to 75.0 ft bgs.
119
122
132
75
Remarks:
100-200# down pressure on core barrel.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 3 of 7
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than tho\sle presén?at th\(e time measurem(lents were Lrlna\de. " Hnew et v oceur ey . Bori ng No.: BB-LSS-102




Maine Department of Transportation Project: Lower Sandy Stream Bridge #5128 carries Boring No.: BB-LSS-102

SollfRock Exploration Log Location:Lol_negx::nagllgr?%qwighio;;{el{lli?r:gy stream WIN: 19291.00
US CUSTOMARY UNITS : :

Driller: MaineDOT Elevation (ft.) 384.0 Auger ID/OD: 5" Solid Stem

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

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

Date Start/Finish: 5/14,16,17,21/2012 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"

Boring Location: 4+65.4, 6.2 ft Lt. Casing ID/OD: HW & NW Water Level™: 14.0 ft bgs.

Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:

D = Split Spoon Sample

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

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

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

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

LL = Liquid Limit

PL = Plastic Limit

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

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

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

Pl = Plasticity Index

G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information Laborat
— aboratory
= £ -~ B > Testing
=) = o = < © 5] ) - Results/
- ; S Qo
£ % g % e ¢ = £ 5 :_') Visual Description and Remarks AASHTO
£ = c = 252 _©O 2 2 218 = and
gl & S E- 3e8GC 5| 8| %3|2az| ¢ Unified Class.
[a} n o nE nnhs z 4 Om |WE|] O
75 — T
15D | 24/17 [75.00-77.00] WOR/MWOR/3/4 3 4 | 176 Similar to above, except very loose.
218
193
306.00 35 78.001
216
224
[ 80 I Grey, wet, very soft, Clayey SILT, trace fine sand, (Glaciomarine
16D 24/24 (80.00 - 82.00 WOR/WOR/WOR/ OPEN De )ésit) y ey (
WOH posit).
HOLE]
[ 85 Grey, wet, very soft, Clayey SILT with fine sand layers, (Glaciomarine
1V 24/24 (85.00 - 87.00 WOR/WOR Deposit).
V1 87.63-88.00] Su=1116/179 psf .
5 P 55x110 mm vane raw torque readings:
V1: 25.0/4.0 ft-Ibs
V2 88.63 - 89.00 Su=491/134 psf
" P V2: 11.0/3.0 ft-Ibs
Grey, wet, stiff, Clayey SILT, trace sand, (Glaciomarine Deposit). G#267504
17D 24/24 {90.00 - 92.00 WOR/WOR/WOR/ Y vey . ¢ posit) A-4. ML
3 90.63-91.00 WOR 55x110 mm vane raw torque readings: ,
V4 9163-92.00] Su-1384/235 hot V3: 235/35 ft-Ibs we=27.9%
: : u= ps V4: 31.0/5.0 ft-lbs 'F-,tjgg
P1=2
95 55x110 mm vane raw torque readings:
V5 95.00 - 95.37|  Su=1451/179 psf V5: 32.5/4.0 ft-lbs
V6: 31.5/7.0 ft-lbs
V6 96.00 - 96.37| Su=1406/312 psf
Similar to above.
2U 24/24 [97.00 - 99.00 WOR/WOR
100
Remarks:
100-200# down pressure on core barrel.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 4 of 7
* Water level readings have b de at ti d und diti tated. Groundwater fluctuati due t diti th .
than those present at the fime measurements were made. o eons may eeeurae foraonciions ofer Boring No.: BB-LSS-102




Maine Department of Transportation Project: Lower Sandy Stream Bridge #5128 carries Boring No.: BB-LSS-102

SollfRock Exploration Log Location:Lofgx;agllgr?%qwaghio;;{el{lli?ggy stream WIN: 19291.00
US CUSTOMARY UNITS : :

Driller: MaineDOT Elevation (ft.) 384.0 Auger ID/OD: 5" Solid Stem

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

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

Date Start/Finish: 5/14,16,17,21/2012 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"

Boring Location: 4+65.4, 6.2 ft Lt. Casing ID/OD: HW & NW Water Level™: 14.0 ft bgs.

Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:

R = Rock Core Sample

Sy, = Insitu Field Vane Shear Strength (psf)

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

D = Split Spoon Sample SSA = Solid Stem Auger T, = Pocket Torvane 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 = Annual Calibration Value Pl = Plasticity Index
V = Insitu 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 Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
. = g = N :“Uj o Testing
<} = © £ 9 3] s} ) s Results/
= z [a] 5> o -
£ < g 0 e ¢ = £ o 5 2 Visual Description and Remarks AASHTO
£ g c g 252 =9 2 £2(¢g = and
| s & ST 3LLGk 3 8| B3 |az| ¢ Unified Class.
[a} (%] o nE nnns 4 4 Oom |WE|] O
100 - Fedal;
18D 2424 100.00 WOR/WOR/WOR/ . i )
/7 102.00 WOR 55x110 mm vane raw torque readings:
100.63 - Su=982/223 pst \V7: 22.0/5.0 ft-Ibs G#267503
V8 101.00 Su=580/223 psf Grey, wet, medium stiff, SILT, some clay, trace fine sand. A-4, CL-ML
10163~ V8:13.0./5.0 ft-lbs WC=27.1%
102.00 LL=28
PL=21
PI=7
- 105 .
105.00 - Similar to above.
3uU 24/24 107.00 WOR/WOR -
107.00 - _ 55x110 mm vane raw torque readings:
v 10737 | SuzA0234pst \ / V: 29.0/3.0 ft-lbs
108.00 - ~ V10: 26.0/7.0 ft-lbs
V10 108.37 Su=1161/312 psf \ /
[ 110 110.00 - Set in NW Casing at 110.0 ft bgs.
19D 24/20 ) WOR/WOR/2/2 2 3 15 .
/11 112.00 Su=1161/312 psf 273.00f 55x110 mm vane raw torque readings:
110.63- " . \v11: 26.0/7.0 ft-lbs
MV 111.00 Would not push 16 111.00]
Grey, wet, very loose, fine SAND, trace silt, (Lower Marine Sands).
14 Failed 55x110 mm vane attempt.
16
16
[ 115 0D 2422 115.00 - WOR/WOH/WOH/ »3 Grey, wet, very loose, Silty fine to medium SAND, (Lower Marine
117.00 WOH Sands).
32
35
30
21
120 120.00 - Grey, wet, loose, fine to coarse SAND, little silt, trace gravel, (Lower G#267505
21D 24/21 122.00 1/3/4/6 7 10 59 Marine Sands). A-2-4, SM
WC=12.0%
55
62
48
37
125
Remarks:
100-200# down pressure on core barrel.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 5 of 7
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than tho\sle presén?at th\(e time measurem(lents were Lrlna\de. " Hnew et v oceur ey . Borin g No.: BB-LSS-102




Maine Department of Transportation Project: Lower Sandy Stream Bridge #5128 carries Boring No.: BB-LSS-102

SollfRock Exploration Log Location:Lofgx;agllgr?%qwaghio;;{el{lli?ggy stream WIN: 19291.00
US CUSTOMARY UNITS : :

Driller: MaineDOT Elevation (ft.) 384.0 Auger ID/OD: 5" Solid Stem

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

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

Date Start/Finish: 5/14,16,17,21/2012 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"

Boring Location: 4+65.4, 6.2 ft Lt. Casing ID/OD: HW & NW Water Level™: 14.0 ft bgs.

Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample attempt

V = Insitu Vane Shear Test, PP = Pocket Penetrometer

R = Rock Core Sample

SSA = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

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

Sy, = Insitu Field Vane Shear Strength (psf)

T, = Pocket Torvane Shear Strength (psf)

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

Hammer Efficiency Factor = Annual Calibration Value

Ngo = SPT N-uncorrected corrected for hammer efficiency

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information Laborat
— aboratory
= £ -~ B > Testing
=) = o = < © 5] ) - Results/
- ; S Qo
£ % g % e ¢ = £ 5 :_') Visual Description and Remarks AASHTO
£ = c = 252 _©O 2 2 218 = and
gl & S E- 3e8GC 5| 8| %3|2az| ¢ Unified Class.
[a} [%] o nE nnhs z 4 Om |WE|] O
125 _ . N - - .
29D 24/22 125.00 151115 16 2 57 Similar to above, except medium dense.
127.00
121
127.001
236 Roller Coned ahead from 127.5-130.0 ft bgs.
279
299
[ 130 130.00 - R Grey, wet, very dense, Gravelly, fine to coarse SAND, little silt, with
23D 14.4/7 131.20 15/14/40(2.4") --- 283 cobbles. (Glacial Till).
150
191
195 Roller Coned ahead from 133.0-135.5 ft bgs.
186
135
MD 24/0 13550 - 50/36/40/58 76 106 182
137.50 Roller Coned ahead to 140.2 ft bgs.
184
271
! 2134 blows for 0.4 ft.
a134 |245.60f : 138.40
:jf = Top of Bedrock at Elev. 245.6 ft.
AN
AN
- 140 FA T ) . . .
R1 60/58 140.20 - RQD = 93% Nd—Z @f\ &'IF‘ Rl:Bedrock: Light grey, medium grained, muscovite GRANITE, hard,
145.20 e 7;_ fresh, massive.
%551 Rock Mass Quality = Excellent.
o R1:Core Times (min:sec)
L 140.2-141.2 ft (2:00)
< 141.2-142.2 ft (2:00)
‘ 142.2-143.2 ft (2:00)
% 143.2-144.2 ft (1:55)
5 144.2-145.2 ft (2:10) 97% Recovery
[ 145 145.20 - 5 . .
R2 60/59 B RQD =93% . R2:Bedrock: Same as R1.
150.20 A Rock Mass Quality = Excellent.
5 R2:Core Times (min:sec)
145.2-146.2 ft (2:00)
146.2-147.2 ft (2:00)
147.2-148.2 ft (2:00)
148.2-149.2 ft (1:55)
149.2-150.2 ft (2:10) 98% Recovery
150
Remarks:
100-200# down pressure on core barrel.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 6 of 7
* Water level readings have b de at ti d und diti tated. Groundwater fluctuati due t diti th .
than those present at the fime measurements were made. o eons may eeeurae foraonciions ofer Boring No.: BB-LSS-102




Maine Department of Transportation Project: Lower Sandy Stream Bridge #5128 carries Boring No.: BB-LSS-102

SollfRock Exploration Log Location:Lofgx;ag;:gr?%qwaghiop\{el{lli?r?gy stream WIN: 19291.00
US CUSTOMARY UNITS : :

Driller: MaineDOT Elevation (ft.) 384.0 Auger ID/OD: 5" Solid Stem

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

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

Date Start/Finish: 5/14,16,17,21/2012 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"

Boring Location: 4+65.4, 6.2 ft Lt. Casing ID/OD: HW & NW Water Level™: 14.0 ft bgs.

Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample attempt

V = Insitu Vane Shear Test, PP = Pocket Penetrometer

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

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

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

ap = Unconfined Compressive Strength (ksf)

N-uncorrected = Raw field SPT N-value

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

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index
G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test
Sample Information
— Laboratory
> < o N
) = =] — . 2 > Testing
R e} = © £ g 3] <1 . - Results/
= z %] a} © o < o c - Visual Description and Remarks
= @ e o S 5] o S o AASHTO
= 2 2 S 252 0o g gels | § and
g & 5 Eo 582 8RC 5| 8| 28|zg| 8 Unified Class
a %) o nE DVHHSS z z Om |WE]| O '
150 v 233.80 = 150.201
Bottom of Exploration at 150.20 feet below ground surface.
- 155
- 160
- 165
170
175
Remarks:
100-200# down pressure on core barrel.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 7 of 7
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other . .
than those present at the time measurements were made. Borin g No.: BB-LSS-102




Appendix B

Laboratory Data



State of Maine - Department of Transportation
Laboratory Testing Summary Sheet

Town(s): Lexington Work Number: 19291.00
Boring & Sample Station Offset Depth Reference | G.S.D.C.] W.C. | L.L.| P.I. Classification
Identification Number (Feet) (Feet) (Feet) Number Sheet % Unified | AASHTO] Frost
BB-LSS-101, 3D 3+56.2 | 7.4 Rt. | 10.0-12.0 | 261888 1 31.1 SM A-2-4 Il
BB-LSS-101, 6D 3+56.2 | 7.4 Rt. | 25.0-27.0 | 261889 1 19.9 SP-SC| A-2-4 Il
BB-LSS-101, 7D 3+56.2 | 7.4 Rt. | 30.0-32.0 | 261890 1 18.4 SP-SM| A-3 0
BB-LSS-101, 8D 3+56.2 | 7.4 Rt. | 35.0-37.0 | 261891 1 20.2 SM A-2-4 Il
BB-LSS-101, 11D 3+56.2 | 7.4 Rt. | 50.0-52.0 | 261892 1 23.2 SC-SM| A-2-4 Il
BB-LSS-101, 15D 3+56.2 | 74 Rt. | 70.5-72.5 | 261893 2 21.3 ML A-4 \Y%
BB-LSS-101, 17D 3+56.2 | 7.4 Rt. | 80.0-82.0 | 261894 2 28.01 26| 7 |CL-ML| A-4 \%
BB-LSS-101, 21D 3+56.2 | 7.4 Rt. [100.0-102.0 261895 2 277 29| 14 CL A-6 Il
BB-LSS-101, 22D 3+56.2 | 7.4 Rt. [105.0-107.0 261896 2 265| 27| 6 |CL-ML| A-4 \%
BB-LSS-101, 26D 3+56.2 | 7.4 Rt. [125.0-127.0 261897 2 14.7 SM A-2-4 Il
BB-LSS-102, 2D 4+65.4 | 6.2 Lt. | 10.0-12.0 | 261898 3 40.4 ML A-4 \%
BB-LSS-102, 6D 4+654 | 6.2 Lt. | 30.0-32.0 | 261899 3 22.6 SM A-2-4 Il
BB-LSS-102, 8D 4+65.4 | 6.2 Lt. | 40.0-42.0 | 261900 3 18.8 SP A-3 0
BB-LSS-102, 12D 4+654 | 6.2 Lt. | 60.0-62.0 | 267501 3 21.2 ML A-4 \Y%
BB-LSS-102, 14D 4+65.4 | 6.2 Lt. | 70.5-72.5 | 267502 4 22.3 SC-SM| A-4 \%
BB-LSS-102, 17D 4+654 | 6.2 Lt. | 90.0-92.0 | 267504 4 279 25| 2 ML A-4 \Y%
BB-LSS-102, 18D 4+65.4 | 6.2 Lt. |101.0-102.00 267503 4 271128 | 7 |CL-ML| A-4 \%
BB-LSS-102, 21D 4+654 | 6.2 Lt. |120.0-122.00 267505 4 12.0 SM A-2-4 Il
Grab Sample #1 3+59.1 [429Lt.| 0.0-04 261886 5 35.7 SC-SM| A-2-4 Il
Grab Sample #2 3+59.1 [42.9Lt.| 0.4-0.8 261887 5 36.2 SC-SM| A-2-4 Il

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

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

LL = Liquid limit as determined by AASHTO T 89-96 and/or ASTM D 4318-98 NP = Non Plastic

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

10of1




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 12" " 1/4" #8 #10 #16  #20 #40 #60 #100 #200 0.05 0.03 0.010 0.005 0.001
100 B 0
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= | — —" —" H— | - | AWV, VY | s
= YA\ "\ ‘ bt
‘ P ‘ ‘ VAN ‘
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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 0.075 0.05 0.03 0.005
100 10 1 0.1 0.01 0.001
Grain Diameter, mm
le Sle Sle Sle N
P GRAVEL ,‘\ SAND ,“ SILT ,‘\ CLAY ﬂ
UNIFIED CLASSIFICATION
Boring/Sample No. Station Offset, ft Depth, ft Description W,%| LL PL | PI WIN
& BB-LSS-101/3D 3+56.2 74RT 10.0-120 | SAND, little silt. 31.1 019291.00
¢ BB-LSS-101/6D 3+56.2 74RT 25.0-27.0 | SAND, trace silt, trace clay, trace gravel. 19.9 Town
] BB-LSS-101/7D 3+56.2 74RT 30.0-32.0 | SAND, trace silt, trace gravel. 18.4 .
- - Lexington Twp
[ ) BB-LSS-101/8D 3+56.2 7.4 RT 35.0-37.0 SAND, little silt, trace gravel. 20.2
A BB-LSS-101/11D 3+56.2 7.4RT 50.0-52.0 | SAND, little silt, trace gravel, trace clay. 232 Reported by/Date
X WHITE, TERRY A 6/8/2012

SHEET 1




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" 114" #4 #8 ﬁo #16  #20 #40 #60 #100 #200 0.05 0.03 0.010 0.005 0.001
100 T 0
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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 N
’\ GRAVEL ,‘\ SAND ,“ SILT ,‘\ CLAY ,‘
UNIFIED CLASSIFICATION
Boring/Sample No. Station Offset, ft Depth, ft Description W,%| LL PL | PI WIN
& BB-LSS-101/15D 3+56.2 74RT 70.5-725 | SILT, little sand, trace clay. 21.3 019291.00
¢ BB-LSS-101/17D 3+56.2 74RT 80.0-82.0 | Clayey SILT, trace sand. 28.0 26 19 7 T
[ BB-LSS-101/21D 3+56.2 74RT 100.0-102.0 | Clayey SILT, trace sand. 277 29 15 14 .
Lexington Twp
[ ) BB-LSS-101/22D 3+56.2 7.4 RT 105.0-107.0 | SILT, some clay, trace sand. 26.5 27 21 6
A BB-LSS-101/26D 3+56.2 7.4RT 125.0-127.0 | SAND, some sil, trace gravel. 14.7 Reported by/Date
X WHITE, TERRY A 6/8/2012

SHEET 2




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" 1 3/4 1/2" " 1/4" #8 #10 #16  #20 #40 #60 #100 #200 0.05 0.03 0.010 0.005 0.001 0
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0 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
100 10 1 0.1 0.01 0.001
Grain Diameter, mm
le Sl Sle Sl Sl
P GRAVEL T SAND T SILT T CLAY ﬂ
UNIFIED CLASSIFICATION
Boring/Sample No. Station Offset, ft Depth, ft Description W,%| LL PL | PI WIN
+ BB-LSS-102/2D 4+65.4 6.2LT 10.0-12.0 SILT, some sand, trace clay. 40.4 019291.00
0 BB-LSS-102/6D 4+65.4 6.2LT 30.0-32.0 SAND, little silt, trace gravel. 22.6 Town
. BB-LSS-102/8D 4+65.4 6.2LT 40.0-42.0 SAND, trace silt, trace gravel. 18.8 Lexington Twp
[ ) BB-LSS-102/12D 4+65.4 6.2LT 60.0-62.0 SILT, some sand, trace clay. 21.2 S
A Reported by/Date
X WHITE, TERRY A 6/8/2012
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State of Maine Department of Transportation
GRAIN SIZE DISTRIBUTION CURVE

SIEVE ANALYSIS HYDROMETER ANALYSIS
US Standard Sieve Numbers Grain Diameter, mm
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76.2 50.8 38.1 254  19.05 127 .53 635 475 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 N
P GRAVEL T SAND T SILT T CLAY ﬂ
UNIFIED CLASSIFICATION
Boring/Sample No. Station Offset, ft Depth, ft Description W,%| LL PL | PI WIN
+ BB-LSS-102/14D 4+65.4 6.2LT 70.5-72.5 SAND, some silt, trace clay. 22.3 019291.00
¢ BB-LSS-102/17D 4+65.4 6.2LT 90.0-92.0 | Clayey SILT, trace sand. 279 25 23 2 Town
] BB-LSS-102/18D 4+65.4 6.2LT 101.0-102.0 | SILT, some clay, trace sand. 27.1 28 21 7 .
- - Lexington Twp
[ ) BB-LSS-102/21D 4+65.4 6.2LT 120.0-122.0 | SAND, little silt, trace gravel. 12.0
A Reported by/Date
X WHITE, TERRY A 6/8/2012
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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
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P GRAVEL T SAND T SILT T CLAY ﬂ
UNIFIED CLASSIFICATION
Boring/Sample No. Station Offset, ft Depth, ft Description W,%| LL PL | PI WIN
+ GRAB #1 3+59.1 429LT 0.0-0.4 SAND, little silt, trace clay. 35.7 019291.00
< GRAB #2 3+59.1 429 LT 0.4-0.8 SAND, some silt, trace clay. 36.2 Town
- Lexington Twp
: Reported by/Date
x WHITE, TERRY A 6/7/2012

SHEET 5




Appendix C

Calculations



Lower Sandy Stream Bridge
Lexington Township, Maine

WIN 19291.00

By: Kate Maguire
August 2012
Checked by:_ LK 11/2012

LIQUIDITY INDEX (LI):

Liquidity Index =

wc is close to LL
wc is close to PL
wc is intermediate

natural water content - Plastic Limit

Liquid Limit -Plastic Limit

wc is greater than LL

Soil is normally consolidated

Soil is some-to-heavily over consolidated

Soil is over consolidated

Soil is on the verge of being a viscous liquid when remolded

Sample WC LL PL Pl Plasticity LI
BB-LSS-101/17D 28.0 26 19 7 low plasticity 1.29 [viscous liquid when remolded
BB-LSS-101/21D 27.7 29 15 14 medium plasticity 0.91 normally consolidated
BB-LSS-101/22D 26.5 27 21 6 low plasticity 0.92 |normally consolidated
BB-LSS-102/17D 27.9 25 23 2 slightly plastic 2.45 |viscous liquid when remolded
BB-LSS-102/18D 27.1 28 21 7 low plasticity 0.87 |normally consolidated




Lower Sandy Stream Bridge
Lexington Township, Maine
WIN 19291.00

By: Kate Maguire
August 2012

Checked by:

LK 11/2012

Abutment Foundations: Integral Driven H-piles

Axial Structural Resistance of H-piles

Look at the following piles:

Ref: AASHTO LRFD Bridge Design
Specifications 6th Edition 2012

HP 12 x 53
HP 12 x 74
HP 14 ; 73 Note: All matrices set up in this order
HP 14 x 89
HP 14 x 117 155
21.8 i
- ' yield strength:
H-pile Steel area: A= | 214 |- in2
26.1
344

Determine equivalent yield resistance Py = QFyAg
Q:=10 LRFD Article 6.9.4.2 Fy = 50 ksi
Po:=Q-Fy-As 775

1090

1070

1305

1720

PO = . klp

Determine elastic critical buckling resistance: Pe = 1'r2EAS/(KI/rS)2

E := 29000 - ksi
Keff = 1.2

E = steel modulus

K = effective length factor

Fy := 50- ksi

LRFD Article 6.9.4.1.1

LRFD eq. 6.9.4.1.2-1

LRFD Table C4.6.2.5-1 Design value: ideal conditions,
rotation fixed, translation free at head;

rotation fixed, translation fixed at tip

| = unbraced length lunbraced == 12 - in

2.86
2.92 HP 12 x 53
. . ) HP 12 x 74
rs = radius of gyration =349 i 4P 14x73
3.53 HP 14 x 89
359 HP 14 x 117
LRFD eq. 6.9.4.1.2-1
174999
7r2- E
Pe = > As 256564
Kef—f . Iunbraced Pe = 359780 . k|p
s 448914
611956

Assume 1 foot unbraced - scour (unlikely)

LRFD Article C6.9.4.1.2 states that

the critical flexural buckling resistances
be calculated about the x- and y-axes
with the smaller value taken as Pe.

Use y-axis as this results in the smaller
value.

HP 12 x 53
HP 12 x 74
HP 14 x 73
HP 14 x 89
HP 14 x 117




Lower Sandy Stream Bridge By: Kate Maguire
Lexington Township, Maine August 2012
WIN 19291.00 Checked by:_ LK 11/2012

LRFD Article 6.9.4.1.1 LRFD Equation 6.9.4.1.1-1

226
235 If Pe/Po> or = 0.44 then: —_—
Pe Po
— =336 Pe
Po . e
344 Py :={[0.658 -Po
356
774
1088 HP 12 x 53
) HP 12 x 74
Pn = | 1069 |- kip HP 14 x 73
1303 HP 14 x 89
1718 HP 14 x 117

STRENGTH LIMIT STATE:

Factored Resistance:
Driving conditions are assumed "good" based on borings.

Strength Limit State Axial Resistance factor for piles in compression under good driving conditions:
From Article 6.5.4.2 d¢ :=0.6

Factored Compressive Resistance: eq. 6.9.2.1-1

464
. 653 HP 12 x 53
Pr:= ¢c- Pn _ HP 12 x 74 .
Pr=| 641 |-Kip HP 14 x 73 Strength Limit State
782 HP 14 x 89
HP 14 x 117
1031

SERVICE/EXTREME LIMIT STATES:

Service and Extreme Limit States Axial Resistance
Resistance Factors for Service and Extreme Limit States ¢ = 1.0 LRFD 10.5.5.1 and 10.5.5.3
$:=10

Factored Compressive Resistance for Service and Extreme Limit States:

eq. 6.9.2.1-1 4 HP 12 x 53
1088 HP 12 x 74 Service/Extreme Limit
Pri=d-Pp P, = | 1069 |- kip HP 14 x 73 States
HP 14 x 89
1303 HP 14 x 117
1718
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Geotechnical Resistance - by Canadian Geotechnical Method

Assume abutment piles will be end bearing on bedrock driven through overlying sand and silt.

Bedrock Type:
Granite RQD 90%

Use RQD =90% and ¢ = 27 to 34 deg (Tomlinson 4th Ed. pg 139)

Axial Geotechnical Resistance of H-piles

Look at these piles:

HP 12 x 53

HP 12 x 74 Note: All matrices set up in this order
HP 14 x 73

HP 14 x 89
HP 14 x 117
155 11.78
Steel area: 18 Pile depth: 1213
Ag=|214 |- in2 d:=|13.61
26.1 13.83
34.4 14.21

Ref: AASHTO LRFD Bridge Design

Specifications 6th Edition 2012

12.045
12.215
b:=1|14.585 |-in
14.695
14.885

Pile width:

End bearing resistance of piles in bedrock - LRFD code specifies Canadian Geotech Method 1985
(LRFD Table 10.5.5.2.3-1) Canadian Foundation Manual 4th Edition (2006) Section 18.6.3.3.

Average compressive strength of rock core

from AASHTO Standard Spec for Highway Bridges 17 Ed.

Table 4.4.8.1.2B pg 64

qy for granite compressive strength ranges from 2100 to 49000 psi

use o := 20000 - psi

Determine Kgp: From Canadian Foundation Manual 4th Edition (2006) Section 9.2
Spacing of discontinuities: c:=48-in Assumed based on rock core
Aperture of discontinuities: 6= 6_14 -in joints are tight
. _ 12.045
Footing width, b: 12215 HP 12 x 53
. HP 12 x 74
b=|14.585 |-in HP 14 x 73
14.695 HP 14 x 89
14.885 HP 14 x 117
0.6667
3+ %
0.6614
Kep = 05
10- (1 +300- ﬁj Ksp = 0.6005 Ksp includes a factor of safety of 3
c 0.5981
0.5941




Lower Sandy Stream Bridge

By: Kate Maguire

Lexington Township, Maine August 2012
WIN 19291.00 Checked by:_ LK 11/2012
Length of rock socket, Lg: Lg:=0-in Pile is end bearing on rock
Diameter of socket, Bg: Bg:=1-ft
Ls
depth factor, ds: df :=1+04 ™ df =1 should be <or=3 OK
S
1920
1905
Ga = 0 Ksp- Of Ga = | 1729 |- ksf
1723
1711
Nominal Geotechnical Tip Resistance, Ry:
Multiply by 3 to take out FS=3 on Kgp 620
865 HP 12 x 53
2 i HP 12 x 74
Rp = (30a- As) Rp=| 771 |-kip HP 14 x 73
937 HP 14 x 89
1296 HP 14 x 117

STRENGTH LIMIT STATE:

Factored Geotechnical Resistance at Strength Limit State:

Resistance factor, end bearing in rock (Canadian Geotech. Society, 1985 method):

Nominal resistance of Single Pile in Axial Compression -

Static Analysis Methods, ¢gtat

279
Rf = dstat - Rp 389
Rf = | 347

421

552

- kip

HP 12 x 53
HP 12 x 74
HP 14 x 73
HP 14 x 89

HP 14 x 117

SERVICE/EXTREME LIMIT STATES:

Ostat := 0.45

Strength Limit State

Factored Geotechnical Resistance at the Service/Extreme Limit States:

Resistance Factors for Service and Extreme Limit States ¢ = 1.0

$:=10 620

865

Rie= &Ry  Rpe=| 771
937

1226

- kip

HP 12 x 53
HP 12 x 74
HP 14 x 73
HP 14 x 89

HP 14 x 117

Service/Extreme
Limit States

LRFD Table 10.5.5.2.3-1

LRFD 10.5.5.1 and 10.5.5.3
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Axial Geotechnical Resistance Piles Driven to Hard Rock per LRFD Article 10.7.3.2.3

LRFD Article 10.7.3.2.3 states: "The nominal resistance of piles driven to point bearing on hard rock where pile penetratic
into the rock formation is minimal is controlled by the structural limit state. The nominal bearing resistance shall not exce:
the values obtained from Article 6.9.4.1 with the resistance factors specified in Article 6.5.4.2 and Article 6.15 for severe

driving conditions.”

774
Nominal Structural Resistance: 1088
previously calculated Pn = | 1069 |- kip

1303

1718

HP 12 x 53
HP 12 x 74
HP 14 x 73
HP 14 x 89
HP 14 x 117

Determine Factored Axial Geotechnical Resistance at the Strength Limit State

Apply resistance factor for severe driving from LRFD Atrticle 6.5.

Oesevere == 0.5

Factored Axial Geotechnical Resistance
Strength Limit State
387

544
I:’strength =| 534
652
859

Pstrength := ®csevere * Pn

Determine Factored Axial Geotechnical Resistance at the Service and Extreme Limit States:

4.2

- kip

HP 12 x 53
HP 12 x 74
HP 14 x 73
HP 14 x 89
HP 14 x 117

Resistance Factors for Service and Extreme Limit States ¢ = 1.0

¢ =10

Factored Axial Geotechnical Resistance -

Service and Extreme Limit States 774
1088

I:’serv_ext =¢-Pp

Pserv_ext = | 1069 |- Kip

1303
1718

HP 12 x 53
HP 12 x 74
HP 14 x 73
HP 14 x 89
HP 14 x 117

LRFD 10.5.5.1 and 10.5.5.3




Lower Sandy Stream Bridge
Lexington Township, Maine
WIN 19291.00

By: Kate Maguire

Checked by:

August 2012

LK 11/2012

DRIVABILITY ANALYSIS Ref: LRFD Article 10.7.8

For steel piles in compression or tension
odr = 0.9 X ¢ga X fy (€q. 10.7.8-1)

fy :==50-ksi  vyield strength of steel

—10 resistance factor from LRFD Table 10.5.5.2.3-1 Pile Drivability Analysis, Steel piles
bga = 1. and 6.5.4.2 resistance during pile driving

ogdr == 0.9+ dga - fy odr = 45 - ksi driving stresses in pile can not exceed 45 ksi
Compute Resistance that can be achieved in a drivability analysis:

The resistance that must be achieved in a drivability analysis will be the maximum applied pile axial load
(must be less than the the factored geotechnical resistance from above as this governs)

divided by the appropriate resistance factor for wave equation analysis and dynamic test which will be
required for construction.

Table 10.5.5.2.3-1 pg 10-45 gives resistance factor for dynamic test, dgyn:
bdyn = 0.65




Lower Sandy Stream Bridge

By: Kate Maguire

Lexington Township, Maine August 2012
WIN 19291.00 Checked by:_ LK 11/2012
Pile Size =12 x 53 Assume Contractor will use a Delmag 36-32 hammer
on lowest fuel setting
State of Maine Dept. Of Transportation 19-Dec-2012
19291 Lexington 12x53 Drivability GCRLWEAP [Th) Version 2003
baximum baximum
Ultimate  Compression Tension Blow
Capacity Stress Stress Count Stroke Energy
kips ksi ksi blowissin feet kips-ft
5250 44 85 748 M7 646 35449
260 44 92 7.448 1.7 5.47 38.57
27 10 A4 9F 749 118 AT 2859
(5280 44.98 749 12.0 647 3861 )
5290 45101 740 121 B45 3867
5300 4505 7.50 12.2 5.48 358.684
5310 45.07 7.50 12.4 5.449 38.65
5320 45 11 7.5 125 5449 g 87
5330 4516 7.5 126 5449 356849
5340 4517 7.51 12.8 5.50 3871
Limit driving stress to ~45 ksi - blow count limited to 12 bpi as >12 bpi exceeds 45 ksi
Rdr_12x53 := 528 - kip DELMAG D 36-32
Strength Limit State: Efficiency 0.800
Rdr_12x53_strength = Rdr_12x53 : d)dyn .
] Helmet 3.20 kips
Rdr_12x53_strength = 343 - Kip Hammer Cushion 109975 kipsfin
Service and Extreme Limit States: ¢ := 1.0 Skin Quake 0.100 in
Toe Quake 0.040 in
Rdr_12x53_servext := Rdr_12x53 - ¢ Skin Damping 0.050 sec/ft
Rdr_12x53_servext = 528- ip Toe Damping 0.150 sec/tt
Pile Length 130.00 f
Pile Penetration 128.00 f
Pile Top Area 15.50 in2
Skin Friction
Pile Model Distribution

Res. Shaft =10 %

(Proportional)




Lower Sandy Stream Bridge

By: Kate Maguire

Lexington Township, Maine August 2012
WIN 19291.00 Checked by:_ LK 11/2012
Pile Size = 12 x 74 Assume Contractor_ will use a Delmag 36-32 hammer
on second fuel setting
State of Maine Dept. Of Transportation 19-Dec-2012
19291 Lexington 12x74 Drivability GCRLWEAP [Th) Version 2003
baximum baximum
Ultimate  Compression Tension Blow
Capacity Stress Stress Count Stroke Energy
kips ksi ksi blowissin feet kips-ft
B62.0 44 58 725 1.7 705 40 98
B64.0 44 65 725 11.9 706 40 98
(665.0 44.70 7.25 12.0 7.06 41.01 )
fs{s ] 447 ! T2 F.1J5 417949
B65.0 44 80 724 123 708 41.05
570.0 44 &4 7.26 12.3 T.08 41.13
B572.0 44 .90 7.26 12.5 7.09 41.14
65740 44 97 726 127 709 4115
B76.0 45 01 726 129 710 4115
B78.0 45.05 7.26 13.1 710 41.17
Limit driving stress to ~45 ksi - blow count limited to 12 bpi as >12 bpi exceeds 45 ksi
Rdr_12x74 = 665 - Kip DELMAG D 36-32
Strength Limit State: Efficiency 0.800
R =R .
dr_12x74_strength dr_12-x74 d)dyn Helmet 3.20 Kips
Rdr_12x74_strength = 432 - Kip Hammer Cushion 109975 kipsfin
Service and Extreme Limit States: ¢ := 1.0 Skin Quake 0.100 in
Toe Quake 0.040 in
Rdr 12x74 servext := Rdr_12x74* & Skin Damping 0.050 sec/ft
Rar_12x74 servext = 665 - kip Toe Damping 0.150 sec/ft
Pile Length 130.00 #
Pile Penetration 128.00 f
Pile Top Area 21.80 in2
Skin Friction
Pile Model Distribution

Res. Shaft = 10 %

(Proportional)
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Lexington Township, Maine
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Assume Contractor will use a APE D36-32 hammer

Pile Size =14 x 73

on lowest fuel setting

State of Maine Dept. Of Transportation 19-Dec-2012
19291 Lexington 14x73 Drivability GRUWEAP (TM) Version 2003
Ml mum Ml mum
Ultimate  Compression Tension Blowi
Capacity Stress Stress Count Stroke Energy
kips ksi ksi blowsdin feet kips-ft
520.0 4324 6.26 14.6 5.64 34 99
522.0 43 32 6.27 14 .8 565 3505
(624.0 43 39 6.28 15.0 5 66 3508
B26.0 4343 6.20 15.3 5.66 3509
528.0 43.51 6.30 15.5 5.67 3511
6530.0 43 54 6.32 158 567 3513
532.0 43 60 6.32 161 5 68 3514
534.0 43 67 6.33 16.4 5.68 3516
B36.0 4376 6.35 16.6 5.69 3524
B38.0 43 80 6.36 16.9 5.69 35726
Limit blow count to 15 bpi with driving stress < 45 ksi APE D 36-32
Rdr_14x73 = 624 - Kip
Strength Limit State: Efficiency 0.800
— Helmet 2.56 kips
R =R .
dr_14x73 strength := Rar_14x73 - Gayn Hammer Cushion 52088 kips/in
Rdr_14x73 strength = 406 - Kip
Skin Quake 0.100 in
Service and Extreme Limit States: ¢ := 1.0 Toe Quake 0.040 in
Skin Damping 0.050 sec/ft
Rdr_14x73_servext := Rdr_14x73- ¢ Toe Damping 0.150 sec/ft
Rdr_14x73 servext = 624 - Kip Pile Length 130.00 1t
Pile Penetration 128.00
Pile Top Area 21.40 in2
Skin Friction
Pile Model Distribution

10

Res. Shaft =10 %
{Proportional)
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By: Kate Maguire
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Pile Size = 14 x 89 Assume Contractcv_r will use a Delmag 46-32 hammer
on lowest fuel setting
State of Maine Dept. Of Transportation 19-Dec-2012
19291 Lexington 14x89 Drivability GRUWEAP (TMW) Version 2003
tAadmum tAadmum
Ultimate  Compression Tension Blow
Capacity Stress Stress Zount Stroke Energy
kips lsi lsi blowsdin feet kips-ft
710.0 44 62 532 T8 6.97 46 27
715.0 44 76 537 N 6.95 46.35
(720.0 44 92 542 7.8 6.99 4647 )
721.0 44 65 543 g1 6.93 46 .01
7220 44 66 543 g1 6.93 4598
7230 44 72 545 8.1 6.93 46.05
7250 44 76 A7 8.2 6.94 46.07
7300 44 490 550 84 6.95 4609
7350 4503 554 56 6.98 4619
740.0 4516 5.58 5.8 6.97 46.21

Limit driving stress to 45 ksi - blow count limited to 8 bpi as >8 bpi exceeds 45 ksi

Rdr_14xg9 = 720 kip DELMAG D 46-32
Strength Limit State: Efficiency 0800
Rdr_14><89_strength = Rdr_14x89 : d)dyn Helmet 3.20 kips
Rdr_14x89_strength = 468 - kip Hammer Cushion 109975 kips/in
Service and Extreme Limit States: ¢ =10 _?I;;né:)uu:kk: g'ggg :2
R =R . Skin Damping 0.050 sec/ft
dr_14x89_servext dr_14x89 o} Toe Damping 0.150 sec/ft
Rdr 14x89_servext = 720 - Kip ]
Pile Length 130.00 ft
Pile Penetration 128.00 ft
Pile Top Area 26.10 in2
Skin Friction
Pile Model Distribution

Res. Shaft =10 %
(Proportional)

11
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By: Kate Maguire

Lexington Township, Maine August 2012
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Pile Size = 14 x 117 Assume Contractqr will use a Delmag 46-32 hammer
on lowest fuel setting
State of Maine Dept. Of Transportation 16-AuUg-2012
19291 Lexington 14x117 Drivability GCRLWEAP [Th) Version 2003
baximum baximum
Ultimate  Compression Tension Blow
Capacity Stress Stress Count Stroke Energy
kips ksi ksi blowissin feet kips-ft
8700 4339 450 149 702 42 81
871.0 43.41 4.50 15.1 702 4276
(972.0 43 45 452 15.0 7.02 4285 )
9730 4345 4 51 15.2 702 42 80
9740 4346 452 15.2 702 42 82
9750 43.48 4.53 15.2 702 4285
9760 43.50 4.54 15.3 702 4287
9770 4351 453 154 702 42 81
9780 4353 4 54 154 702 42 82
9748.0 43.54 4.54 15.5 7.02 42 86
Limit blow count to 15 bpi with driving stress < 45 ksi DELMAG D 46-32
Rar_14x117 := 972 - kip Stroke 7.02 feet
Efficiency 0.800
Strength Limit State:
Rdr 14x117_strength = Rdr_14x117 * $dyn Helmet . 3.20 kips
- - - Hammer Cushion 109975 kips/in
Rdr_14x117 strength = 632 - kip
Skin Quake 0.100 in
Service and Extreme Limit States: ¢ := 1.0 Toe Quake 0.040 in
Skin Damping 0.050 sec/ft
Rdr_14x117_servext ‘= Rdr_14x117° ¢ Toe Damping 0.150 sec/ft
Rdr 14x117_servext = 972 kip Pile Length 130.00
Pile Penetration 128.00 f
Pile Top Area 34.40 in2
Skin Friction
Pile Model Distribution

Res. Shaft =10 %

(Proportional)

12
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Abutment and Wingwall Passive and Active Earth Pressure:

For cases where interface friction is considered (for gravity structures) use Coulomb Theory

Coulomb Theory - Passive Earth Pressure from Maine DOT Bridge Design Guide
Section 3.6.6 pg 3-8

Angle of back face of wall to the horizontal:  « := 90 deg
Angle of internal soil friction: d :=32-deg

Friction angle between fill and wall:

From LRFD Table 3.11.5.3-1 range from 17 to 22 8 :=20-deg

Angle of backfill to the horizontal B :=0-deg
sin(a— )°

- - 2
5|n(01.)2 5in(01.+ 5) . (1 _/SIn(¢ + 6) . Sln((l) + B)J

sin(o+ 9) - sin(a+ B)

Kp =

Kp = 6.89

Rankine Theory - Passive Earth Pressure from Bowles 5th Edition Section 11-5 pg 602

Angle of backfill to the horizontal B :=0-deg

Angle of internal soil friction: d :=32-deg

cos(B) +1 cos(B)?  cos()>
Kp_rank = 5 5
cos(8) —y cos(B)? - cos(e)

Kp_rank =3.25

Bowles does not recommend the use of the Rankine Method for K, when >0.

13
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Bearing Resistance - PCMG Wall:
Part 1 - Service Limit State

Nominal and factored Bearing Resistance - spread footing on sand fill
Presumptive Bearing Resistance for Service Limit State ONLY

Reference: AASHTO LRFD Bridge Design Specifications 6th Edition
Table C10.6.2.6.1-1 Presumptive Bearing Resistances for Spread Footings at the
Service Limit State Modified after US Department of Navy (1982)

Type of Bearing Material: Sand fill

Consistency In Place: medium dense

Bearing Resistance: Ordinary Range (ksf) 4 to 8

Recommended Value of Use: 6 ksf

ton
tsf =g-| —
Recommended Value:| 6. ksf = 3. tsf (ftzj
Therefore: Onom := 3 - tsf

Resistance factor at the service limit state = 1.0 (LRFD Article 10.5.5.1)

Ofactored_bc := 3 - tsf or Ofactored_bc = 6 - ksf

Note: This bearing resistance is settlement limited (1 inch) and applies only at the service limit state.

Part 2 - Strength Limit State

Nominal and factored Bearing Resistance - PCMG Wall on sand fill

Reference: Foundation Engineering and Design by JE Bowles Fifth Edition

Assumptions: 1. PCMG Wall will be on sand fill Df =6-ft
2. Assumed parameters for foundation soils: (Ref: Bowles 5th Ed Table 3-4)
Saturated unit weight: ~s := 125 pcf
Dry unit weight: ~Ng = 120 - pcf
Internal friction angle: dns ;= 32- deg

Undrained shear strength:  cpg := 0 psf
3. Use Terzaghi strip equations as L>B

4. Effective stress analysis footing on ¢-c soil (Bowles 5th Ed. Example 4-1 pg 231)

(o]

Look at several stem lengths

14




Lower Sandy Stream Bridge
Lexington Township, Maine
WIN 19291.00

By: Kate Maguire

Checked by:

August 2012

LK 11/2012

Terzaghi Shape factors from Table 4-1

For a strip footing: sc .= 1.0 sy:=10
Meyerhof Bearing Capacity Factors - Bowles 5th Ed. table 4-4 pg 223

For $=32deg N :=35.47 Ng = 23.2 N~ = 22.0

Nominal Bearing Resistance per Terzaghi equation (Bowles 5th Ed. Table 4-1 pg 220)

q = Ds - (s) q = 0.375- tsf 28
Gnominal = Cns - Ne - Sc + - N+ 0.5(vs)B - Ny - 4 14.2

At Strength Limit State: Onominal = | 15.6 | - tsf
Resistance Factor: ¢y, := 0.45 17
AASHTO LRFD Table 10.5.5.2.2-1 18.3

Gfactored = Gnominal - Pb Based on these footing widths

58 115 6
6.4 12.8 8
Ofactored = 7 - tsf Ofactored = 14 . ksf B=|10|-ft
76 15.3 12
8.2 16.5 14
—&— Strength Limit State
—l— Service Limit State
20 T | T P
R = -~
—_ I I I I I P I
G L - -
x 17 4 | | | | 16 - ~ |
8 16 o | ) < |
S 15 — | e |
g 14 - I I I 144 I I I
g L - . :
o 13 | | | 12} ¥ | | |
RPN B o :
- | | 115,/ | | |
© 11 I I P I I I I
b | | | | | |
m 10 - 1 | I | |
° S 1 L 1
o 9 */ -~ | | | | |
2 g L 1 L 1
8 8 | | | | | |
w7 1 1 — 1
6 - PP — =6 f
5 1 } } 1 } 1 1 1 1 1 } } 1 1 1 1 } 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Foundation Width - B (ft)

15
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Settlement Analysis:

Reference: FHWA Soils and Foundations Reference Manual - Volume 1

FHWA NHI-06-088) Hough pg 7-16 and
AASHTO LRFD Bridge Design Specifications 5th Edition 2010

The roadway grade at centerline may be raised by as much as 1.2 feet.
Look at a simplified soil profile based on BB-LSS-101

Finished Grade

Proposed Fill - Look at 1.2 feet of fill
N = 25 bpf (medium dense)

y =125 pcf Existing Grade
Existing Fill - fine to coarse sand Hafin :== 14.0- ft  ~¢j) == 125 pcf Nsijj =8
Groundwater at 14.0 ft bgs
. , ~w = 62.4pcf

Sand Alluvium - fine to coarse sand  Hyggng := 6 - ft ~sand := 125 pcf Nosand =9
Marine Delta Deposits - sand, silt, silty sand Hj3 :=56.0- ft
Total Layer height: H = 56.0 ft - divide into 6 layers

Hamdd1 == 8.0t Ymdd := 115-pef  Namgd1 := 5

Hamgdz == 8.0 ft N3mdd2 = 6

Hamgas == 10.0- ft N3mdd3 = 9

H3mdga == 10.0 - ft N3mdga == 10

H3mdgs = 10.0 - ft N3mdgs == 14

H3mdge := 10.0 - ft N3mdds == 11
Glaciomarine Deposits - clayey silt and silt H, = 480 ft
Total Layer height: H = 48.0 ft - divide into 5 layers 4= 70

H4gmd1 =8.0-ft '\{gmd = 125- pCf Cc_gmd]_ =04 Cr_gmdl :=0.03 eogmdl = 0.77

H4gmd2 =10.0- ft Cc_gmdz =04 Cr_gmdz :=0.03 eogmd2 = 0.77

H4gmd3 =10.0- ft Cc_gmd3 =04 Cr_gmd3 :=0.03 eogmd3 = 0.77

H4gmd4 =10.0-ft Cc_gmd4 =04 Cr_gmd4 :=0.03 eogmd4 :=0.73

H4gmd5 =10.0-ft Cc_gmd5 =04 Cr_gmd5 :=0.03 eogmd5 :=0.73

Assumed Values based on Lab Data and "A Summary of Geotechnical
Engineering Information on the Presumpscot Formation Silty Clay" 1986 by
David W. Andrews:

Sand - Till (?)

Total Layer height: H = 7.4 ft

Hssand == 7.4 ft Ysand = 115. pCf

Nssand := 28

Hs =741t

Bedrock - granite
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WIN 19291.00
LOADING ON AN INFINITE STRIP
VERTICAL EMBANKMENT LOADING
Project Name: Lower Sandy Stream Client:
Project Number: 19291.00 Project Manager:
Date: 08/23/12 Computed by:
Embank. slope a = 10.00(ft)
Embank. width b = 30.00(ft)
p load/unit area = 150.00(psf)
INCREMENT OF STRESSES FOR Z-DIRECTION
X'=20.00(ft)
z Vert. Az
(ft) (psf)
0.00 150.00
1.00 149.96
5.00 145.70
7.00 140.28
8.00 136.96
9.00 133.36
16.00 107.03
17.00 103.59
19.00 97.13
23.00 85.81
24.00 83.29
25.00 80.90
31.00 68.66
32.00 66.94
33.00 65.28
40.00 55.51
41.00 54.33
42.00 53.20
50.00 45.52
51.00 44.70
52.00 43.92
60.00 38.47
61.00 37.88
62.00 37.30
70.00 33.26
71.00 32.81
72.00 32.38
79.00 29.63
80.00 29.27
81.00 28.92
88.00 26.70
89.00 26.41
90.00 26.12
98.00 24.05
99.00 23.81
100.00 23.58
108.00 21.87
109.00 21.67
110.00 21.48
118.00 20.05
119.00 19.88
120.00 19.72
126.00 18.80
127.00 18.65
128.00 18.51
130.00 18.23

Lexington
SBodge
km

17

at 7.0 ft

at17.0 ft

at 24.0ft

at 32.0 ft

at41.0 ft

at 51.0 ft

at 61.0 ft

at 71.0 ft

at 80.0 ft

at 89.0 ft

at 99.0 ft

at 109.0 ft

at 119.0 ft

at 127.7 ft

Aoyl = 140.28 - psf

A0 25and := 103.59 - psf
AG73mddr = 83.29 - psf
AG73mdd2 = 66.94 - psf
AG73mdd3 = 54.33 - psf
ACz3mdd4 = 44.7 - psf

AT 73mdds = 37.88 - psf
AT 73mdds = 32.81 - psf
A0 z4gmd1 = 29.27 - psf
A0 z4gmd2 = 26.41 - psf
A0 74gmd3 = 23.81 - psf

ACZSSand = 18.55- pSf




Lower Sandy Stream Bridge
Lexington Township, Maine

By: Kate Maguire
August 2012
by:_ LK 11/2012

WIN 19291.00 Checked
Existing Fill
Determine corrected N-value normalized for overburden N15(:
Calculate vertical stress at mid point:  ojj o := @ il o1fill o = 0.875- ksf
Corrected SPT Ngg-value (bpf) Nyl = 8
Cn_1ill = 077 |og£40' kaj Cn_1ill = 1.2782 LRFD Article 10.4.6.2.4
O1fill_o
Corrected N-value normalized for overburden N1go: N1gg := Cn_sfill - Nsill Nlgg = 10

From LRFD Eq 10.4.6.2.4-1

From Hough Figure 7-7 pg 7-17 using the "clean well graded fine to coarse sand" curve

Bearing Capacity Index: Cisin := 47

Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)

Ao i = 140.28 - psf

Sand Determine corrected N-value normalized for overburden N1gg:
Calculate vertical stress at mid point:

Hasand
2

O2sand_o = [ - (~sand = “fw):| + Hafin - (i) O2sand_o = 1.9078 - ksf

Corrected SPT Ngg-value (bpf)  Nosang = 9
40 - ksf

O2sand_o

CN_2sand := 0.77- '09( j Cn 2sand = 10176 LRFD Article 10.4.6.2.4

Corrected N-value normalized for overburden N1go:  N1gg := Cn_2sand - N2sand Nlgg =9

From LRFD Eq. 10.4.6.2.4-1

From Hough Figure 7-7 pg 7-17 using the "clean well graded fine to coarse sand" curve

Bearing Capacity Index: Cosand == 45

Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)

Ao-zzsand = 103.59 - pSf
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Lower Sandy Stream Bridge By: Kate Maguire
Lexington Township, Maine August 2012
WIN 19291.00 Checked by:_ LK 11/2012

Marine Delta Deposits - 6 layers
Layer 1: Determine corrected N-value normalized for overburden N1gg:
Calculate vertical stress at mid point:

H3amdd1
2

O3mdd1_o = { (~Ymad — “{w)} +Hasand - (Ysand — ~w) + Hasiir - (~vfin) 03mdd1_o = 2.276 - ksf

Corrected SPT Ngg-value (bpf)  N3zmgqr = 5

40 - ksf

CN_3mdd1 =0.77- Iog( ) CN_3mdd1 = 0.9586 LRFD Article 10.4.6.2.4

O3mddl_o
Corrected N-value normalized for overburden N1go:  N1gg := CN_3mdd1 - Namdd1 Nlgg =5
From LRFD Eq. 10.4.6.2.4-1

From Hough Figure 7-7 pg 7-17 using the "Well graded fine to medium silty sand" curve
Bearing Capacity Index: Camdg1 == 42

Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)

Layer 2: Determine corrected N-value normalized for overburden N1gg:
Calculate vertical stress at mid point:

H3amddz
2

O3mdd2_o = { - (~Ymdd — “{w)} + Hamddz - (Ymdd — Yw) + Hasand - (Ysand = Yw) + Hafin - (i)

Corrected SPT Ngg-value (bpf)  N3zmgg2 = 6

40 - ksf

CN_3mdd2 =0.77- Iog( ) CN_3mdd2 = 0.9018 LRFD Article 10.4.6.2.4

O3mdd2_o

Corrected N-value normalized for overburden N1go:  N1gg := CN_3mdd2 - Namdd2 Nlgo =5
From LRFD Eq. 10.4.6.2.4-1

From Hough Figure 7-7 pg 7-17 using the "Well graded fine to medium silty sand" curve

Bearing Capacity Index: Camdg2 = 42

Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)
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Lower Sandy Stream Bridge By: Kate Maguire

Lexington Township, Maine August 2012
WIN 19291.00 Checked by:__ LK 11/2012
Layer 3: Determine corrected N-value normalized for overburden N1g:

Calculate vertical stress at mid point:

H3amdd3
2

O3mdd3_o = [ - (~Ymad — 'Yw):| + (Hamdd1 + Hamddz) - (Ymda = Yw) + Hasand - (Ysand = Yw) + Hasinr - (~vrin)

Corrected SPT Ngg-value (bpf)  N3mgdz = 9

40 - ksf

CN_3mdd3 := 0.77 Iog( j CN_3mdds = 0.8477 LRFD Article 10.4.6.2.4

O3mdd3 o

Corrected N-value normalized for overburden N1go:  N1gg := CN_3mdd3 - N3mdd3 Nlgg = 8
From LRFD Eq. 10.4.6.2.4-1

From Hough Figure 7-7 pg 7-17 using the "Well graded fine to medium silty sand" curve
Bearing Capacity Index: C3mdds == 38
Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)

A0 z3mdd3 = 54.33 - psf

Layer 4: Determine corrected N-value normalized for overburden N1g:
Calculate vertical stress at mid point:

H3amdd4
2

O3mdd4_o = [ - (~Ymad — 'Yw):| + (Hamdd1 + Hamddz2 + Hamdds) - (Ymdd = ~w) + Hasand - (~Ysand = ~w) + Hasin - (~vfin)

Corrected SPT Ngg-value (bpf)  Ngmggsa = 10

40 - ksf

CN_3mdda4 == 0.77 - Iog( j CN_3mdda = 0.7964 LRFD Article 10.4.6.2.4

O3mdd4 o

Corrected N-value normalized for overburden N1go:  N1gg := CN_3mdd4 - N3mdds Nlgg = 8
From LRFD Eq. 10.4.6.2.4-1

From Hough Figure 7-7 pg 7-17 using the "Well graded fine to medium silty sand" curve
Bearing Capacity Index: C3mdda == 38
Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)

Aocz3mdds = 44.7 - psf
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Lower Sandy Stream Bridge
Lexington Township, Maine
WIN 19291.00 Checked

By: Kate Maguire
August 2012
by:_ LK 11/2012

Layer 5: Determine corrected N-value normalized for overburden N1gg:
Calculate vertical stress at mid point:

H3mdds
2

03mdds_o = { - (~Ymdd — “{w)} + (36 ft) - (Ymdd — "w) + Hasand - (Ysand — ~w) + Hasinr - (~vfin)

Corrected SPT Ngg-value (bpf)  N3zmqqs = 14

40 - ksf

CN_3mdd5 =0.77- Iog( ) CN_3mdd5 = 0.7519 LRFD Article 10.4.6.2.4

O3mdd5_o

Corrected N-value normalized for overburden N1go:  N1gg := CN_3mdds - Namdds ~ Nlgo = 11
From LRFD Eq. 10.4.6.2.4-1

From Hough Figure 7-7 pg 7-17 using the "Well graded fine to medium silty sand" curve
Bearing Capacity Index: C3mdas = 43
Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)

Layer 6: Determine corrected N-value normalized for overburden N1gg:
Calculate vertical stress at mid point:

H3mdds
2

03mdde_o = { (~Ymad — “{w)} + (46 - ft) - (Ymdd — "w) + Hasand - (Ysand — ~w) + Hasinr - (~vfin)

Corrected SPT Ngg-value (bpf)  N3zmggs = 11
40 - ksf

CN_3mdd6 =0.77- Iog( ) CN_3mdd6 = 0.7127 LRFD Article 10.4.6.2.4
O3mdd6_o

Corrected N-value normalized for overburden N1go:  N1gg := CN_3mdds - N3mdde Nlgo = 8
From LRFD Eq. 10.4.6.2.4-1

From Hough Figure 7-7 pg 7-17 using the "Well graded fine to medium silty sand" curve
Bearing Capacity Index: C3mdds = 38
Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)

Calculate vertical stress at bottom of Marine Delta Deposits layer (76.0 ft bgs):

76t == Ha- (Ymdd — Yw) + Hasand - (Ysand — ~w) + Hasilr - ~fin

o76ft = 2.51 - tsf
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Lower Sandy Stream Bridge By: Kate Maguire
Lexington Township, Maine August 2012
WIN 19291.00 Checked by:_ LK 11/2012

Glaciomarine Deposits - 5 layers Assumed Values based on Lab Data and "A Summary of Geotechnical
Engineering Information on the Presumpscot Formation Silty Clay" 1986 by
David W. Andrews:

Layer 1: Assumed Values: ogmd1 = 0.77 Cr_gmd1 = 0.03
Calculate vertical stress at mid point:

Hagmd1
O4gmdl_o = |: 5 : ('ngd - 'Yw) + O76ft O4gmdl_o = 5.2616 - ksf

Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)
Ao z4gmd1 = 29.27 - psf

Layer 2: Assumed Values: ogmd2 = 0.77 Cr_gmd2 = 0.03

Calculate vertical stress at mid point:

H49md2
O4gmd2_o = [ 5 (’ngd - ’Yw) + Hagmg1 - (‘fgmd - "fw) + O76ft O4gmd2_o = 5.825 - ksf

Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)

Layer 3: Assumed Values: ogmd3 = 0.77 Cr_gmd3 = 0.03

Calculate vertical stress at mid point:

H49md3
O4gmd3_o = |: 5 : ('ngd - 'Yw) + (H4gmd1 + H4gmd2) : ('ngd - 'Yw) + O76ft O4gmd3 o = 6.451 - ksf

Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)

Layer 4: Assumed Values: ogmd4 = 0.73 Cr_gmds = 0.03
Calculate vertical stress at mid point:

Hagmda
O4gmd4_o = |: 5 : ('ngd - 'Yw) + (H4gmd1 + Hagmd2 + H4gmd3) : ("fgmd - "{w) + O76ft C4gmd4 o = 7.077- ksf

Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)
Layer 5: Assumed Values: €ogmds = 0.73 Cr_gmas = 0.03
Calculate vertical stress at mid point:

Hagmaa
O4gmd5_o = |: 5 ('ngd - 'Yw) + (H4gmd1 + Hagmd2 + Hagmds + H4gmd4) : ('ngd - 'Yw) + O76ft O4gmds_o = 7.703 - ksf

Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)
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Lower Sandy Stream Bridge By: Kate Maguire

Lexington Township, Maine August 2012
WIN 19291.00 Checked by:_ LK 11/2012
Sand/Till

Determine corrected N-value normalized for overburden N1gg:

Calculate vertical stress at mid point:
Hs
O5sand_o = > (”{sand - 'Yw) +Hy- (”{gmd - ”{W) + O76ft O5sand_o = 8.2106 - ksf

Corrected SPT Ngg-value (bpf)  Nsggang = 28

40 - ksf

O5sand_o

CN_ssand = 0.77- Iog( j Cn_ssand = 05295 LRFD Article 10.4.6.2.4

Corrected N-value normalized for overburden N1go:  N1gg := CN_5sand - Nssand Nlgg = 15
From LRFD Eq. 10.4.6.2.4-1

From Hough Figure 7-7 pg 7-17 using the "Well graded silty sand and gravel" curve
Bearing Capacity Index: Cssand := 65

Use STRESS to determine the change in stress at the mid point of the layer under consideration (above)
Ao'zssand = 1855 . pSf

Calculate Settlement:

1 O1fill_o + Aozl
Existing Fill: AHysin = Hain - -lo = .
g 1fill 1fill C]_fi” g[ O']_fi||_o ] AHlfI” — 02308 in
1 G2sand_o + AT z2sand
Native Sand: AH =H . -lo = .
zoand zoand Cosand 9[ G2sand_o J AHasand = 0.0367 - n
1 03mdd1_o + AT z3mdd1
Marine Delta Layer 1: AH =H . -lo = .
y 3mdd1l 3mdd1l Cgmddl g O'3mdd1_0 AHSmddl — 00357 .in
. 1 O3mdd2_o + ATz3mdd2 .
Marine Delta Layer 2: AH3mgg2 = Hamdd2 - -log meeeo il AH3zmgg2 = 0.0243 - in
C3amdd2 03mdd2_o
. 1 O3mdd3_o + ATz3mdd3 .
Marine Delta Layer 3: AH3mggs == Hamdds - -log meee-o il AH3zmggz = 0.0233 - in
C3mdd3 03mdd3_o
. 1 03mdd4_o + ATz3mdda .
Marine Delta Layer 4: AH3amdda == Hamdda - -log AH3zmgga = 0.0165 - in
Camdd4 O3mdd4_o
. 1 03mdds_o + ATz3mdd5 .
Marine Delta Layer 5: AH3mggs == Hamdds - -log AH3zmggs = 0.0108 - in
C3mdds 03mdd5_o
. 1 O3mdd6_o + ATz3mdds .
Marine Delta Layer 6: AH3mdds == Hamdds - -log mee-o il AH3zmdge = 0.0094 - in
C3mdds 03mdd6_o
AH3zmdd = AH3mdd1 + AH3amdd2 + AH3mdds + AH3mdas + AH3mdds + AH3mdds AHgmgg = 0.1201 - in
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Lower Sandy Stream Bridge
Lexington Township, Maine
WIN 19291.00

By: Kate Maguire
August 2012

Checked by:__ LK 11/2012

Glaciomarine Layer 1:

Glaciomarine Layer 2:

Glaciomarine Layer 3:

Glaciomarine Layer 4:

Glaciomarine Layer 5:

AHggmd = AH4gmd1 + AHagmd2 + AHagmas + AH4gmas + AHagmds

Sand/Till:

TOTAL SETTLEMENT:

AHT := AHafi)l + AH2sand + AH3mdd + AHagmd + AHssand

AHggmd1 = Hagmd1 -

AH 4gmd2 ‘= H4gmd2 :

AH 4gmd3 ‘= H4gmd3 :

AHggmda := Hagmds -

AHggmds := Hagmds -

Cr_gmdl

1 + eogmd1

Cr_gmd2

1 + eogmd2

Cr_gmd3

1+ eogmd3

Cr_gmd4

1+ eogma4

Cr_gmd5

1+ eogmds

O4gmd1_o + AGz4gmd1

O4gmd1 o

O4gmd2_o + ATz4gmd2

O4gmd2_o

O4gmd3_o + ATz4gmds3

O4gmd3_o

O4gmd4_o + ATz4gmda4

O4gmd4 o

O4gmds_o + ATz4gmds

G4gmd5_o

1
AHsgang := Hs- : |Og[
5sand

O5sand_o + AT standj

O5sand_o

AHgmgz = 0.0039 - in

AHgmdz = 0.004 - in

AHgmgg = 0.0033 - in

AHgmaa = 0.0028 - in

AHgmgs = 0.0023 - in

AHgmg = 0.0163 - in

AHsgang = 0.0013 - in

AH7t = 0.4053 - in

Say approximately 1 inch of settlement will occur during construction

LK Check with FOSSA Software
Indicates ~ 1 inch of settlement
immediate (elastic) and consolidation p.
LM 12/03/2012
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Lower Sandy Stream Bridge
Lexington Township, Maine
WIN 19291.00

By: Kate Maguire
August 2012

Checked by:__ LK 11/2012

Frost Protection:

Method 1 - MaineDOT Design Freezing Index (DFI) Map and Depth of Frost Penetration Table

are in BDG Section 5.2.1.
From the Design Freezing Index Map:
Lexington TWP Maine
DFI = 2000 degree-days

From the lab testing: soils are coarse grained assume a water content = ~30%

From Table 5-1 MaineDOT BDG for Design Freezing Index of 2000 frost penetration = 67.5 inches

Frost_depth := 67.5in Frost_depth = 5.625 - ft

Note: The final depth of footing embedment may be controlled by the scour susceptibility of the foundation

material and may, in fact, be deeper than the depth required for frost protection.
Method 2 - Check Frost Depth using Modberg Software

Closest Station is Farmington

ModBerg Results
Project Location: Farmington, Maine

Air Design Freezing Index = 2023 F-days

N-Factor = 0.80

Surface Design Freezing Index = 1618 F-days

Mean Annual Temperature = 41.2deg F

Design Length of Freezing Season = 145 days

Layer

#Type t w% d Cf Cu Kf Ku L

1-Coarse 90.0 30.0 120.0 38 56 4.7 1.9 5,184

t = Layer thickness, in inches.

w% = 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.

Total Depth of Frost Penetration = 7.50 ft = 90.0 in.

Frost_depthmodberg := 67.5 - in Frost_depthmodherg = 5.625ft

Use Frost Depth = 6.0 feet for design
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Lower Sandy Stream Bridge

By: Kate Maguire

Lexington Township, Maine August 2012
WIN 19291.00 Checked by:_ LK 11/2012
Seismic Site Classification
Ref: LRFD Table C3.10.3.1-1
Method B: Average N for the top 100 feet of soil
BB-LSS-101 BB-LSS-102
Depth | SPT N di di/N Depth | SPTN di di/N
2 14 3 0.214286 6 7 7 1
6 8 5 0.625 11 1 5 5
11 4 5 1.25 16 8 5 0.625
16 10 5 0.5 21 11 5 0.454545
21 4 5 1.25 26 7 5 0.714286
26 6 5 0.833333 31 7 5 0.714286
31 6 5 0.833333 36 7 5 0.714286
36 7 5 0.714286 41 8 5 0.625
41 11 5 0.454545 46 6 5 0.833333
46 7 5 0.714286 51 6 5 0.833333
51 11 5 0.454545 56 13 5 0.384615
56 11 5 0.454545 61 13 5 0.384615
61 15 5 0.333333 66 7 5 0.714286
66 11 5 0.454545 71 18 5 0.277778
71 11 5 0.454545 76 4 5 1.25
76 3 5 1.666667 81 1 WOR 12 12
81 1 WOR 5 5 91 1 WOR 11 11
86 1 WOR 5 5
91 1 WOR 5 5
96 1 WOR 7 7
SUM 100 33.20725 100 [37.52536
di/di/N 3.01139 di/di/N 2.664864

[Ssum

[Nav.

| 2.838127]

Nav <15 bpf; Site Class E

Note: Weight of rod (WOR) and weight of hammer (WOH) values are taken as N=1.
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Lower Sandy Stream Bridge
Lexington Township, Maine
WIN 19291.00

By: Kate Maguire

Checked by:

August 2012

LK 11/2012

19291.00 Lexington Township Lower Sandy Stream Bridge

Conterminous 48 States

2007 AASHTO Bridge Design Guidelines
AASHTO Spectrum for 7% PE in 75 years
State - Maine

Zip Code - 04961

Zip Code Latitude = 45.012500
Zip Code Longitude =-070.084500
Site Class B
Data are based on a 0.05 deg grid spacing.
Period Sa
(sec) (9)
0.0 0.073 PGA - Site Class B
0.2 0.160 Ss - Site Class B
1.0 0.049 S1 -SiteClassB

Conterminous 48 States

2007 AASHTO Bridge Design Guidelines

Spectral Response Accelerations SDs and SD1

State - Maine

Zip Code - 04961

Zip Code Latitude = 45.012500

Zip Code Longitude =-070.084500

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) (9)
0.0 0.182 As - Site Class E
0.2 0.399 SDs - Site Class E
1.0 0.171 SD1 -Site Class E
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Appendix D

Special Provisions



Lexington Township

Lower Sandy Stream Bridge
WIN 19291.00

August 2012

SPECIAL PROVISION
SECTION 635
PREFABRICATED CONCRETE MODULAR GRAVITY WALL

The following replaces Section 635 in the Standard Specifications in its entirety:
635.01 Description. This work shall consist of the construction of a prefabricated modular

reinforced concrete gravity wall in accordance with these specifications and in reasonably close
conformance with the lines and grades shown on the plans, or established by the Resident.

Included in the scope of the Prefabricated Concrete Modular Gravity Wall construction
are: all grading necessary for wall construction, excavation, compaction of the wall foundation,
backfill, construction of leveling pads, placement of geotextile, segmental unit erection, and all
incidentals necessity to complete the work.

The Prefabricated Concrete Modular Gravity Wall design shall follow the general
dimensions of the wall envelope shown in the contract plans. The top of the leveling pad shall
be located at or below the theoretical leveling pad elevation. The minimum wall embedment
shall be at or below the elevation shown on the plans. The top of the face panels shall be at or
above the top of the panel elevation shown on the plans.

The Contractor shall require the design-supplier to supply an on-site, qualified
experienced technical representative to advise the Contractor concerning proper installation
procedures. The technical representative shall be on-site during initial stages of installation and
thereafter shall remain available for consultation as necessary for the Contractor or as required
by the Resident. The work done by this representative is incidental.

635.02 Materials. Materials shall meet the requirements of the following subsections of Division
700 - Materials:

Gravel Borrow 703.20
Preformed Expansion Joint Material 705.01
Reinforcing Steel 709.01
Structural Pre-cast Concrete Units 712.061
Drainage Geotextile 722.02

The Contractor is cautioned that all of the materials listed are not required for every Prefabricated
Concrete Modular Gravity Wall. The Contractor shall furnish the Resident a Certificate of
Compliance certifying that the applicable materials comply with this section of the specifications.
Materials shall meet the following additional requirements:

Concrete Units:

Tolerances. In addition to meeting the requirements of 712.061, all prefabricated units
shall be manufactured with the following tolerances. All units not meeting the listed tolerances
will be rejected.
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Lexington Township

Lower Sandy Stream Bridge
WIN 19291.00

August 2012

All dimensions shall be within (edge to edge of concrete) +3/16 inch.
Squareness. The length differences between the two diagonals shall not
exceed 5/16 inch.

3. Surface Tolerances. For steel formed surfaces, and other formed surface, any
surface defects in excess of 0.08 inch in 4 feet will be rejected. For textured
surfaces, any surface defects in excess of 5/16 inch in 5 feet shall be rejected.

N —

Joint Filler. (where applicable) Joints shall be filled with material approved by the
Resident and supplied by the approved Prefabricated Concrete Modular Gravity Wall supplier. 4
inches wide, by 0.5 inch preformed expansion joint filler shall be placed in all horizontal joints
between facing units. In all vertical joints, a space of 0.25 inch shall be provided. All
Preformed Expansion Joint Material shall meet the requirements of subsection 502.03.

Woven Drainage Geotextile. Woven drainage geotextile 12 inches wide shall be bonded
with an approved adhesive compound to the back face, covering all joints between units,
including joints abutting concrete structures. Geotextile seam laps shall be 6 inches, minimum.
The fabric shall be secured to the concrete with an adhesive satisfactory to the Resident.
Dimensions may be modified per the wall supplier’s recommendations, with written approval of
the Resident.

Concrete Shear Keys. (where applicable) Shear keys shall have a thickness at least
equal to the pre-cast concrete stem.

Concrete Leveling Pad. Cast-in-place concrete shall be Fill Concrete conforming to the
requirements of Section 502 Structural Concrete. The horizontal tolerance on the surface of the
pad shall be 0.25 inch in 10 feet. Dimensions may be modified per the wall supplier’s
recommendations, with written approval of the Resident.

Backfill and Bedding Material. Bedding and backfill material placed behind and within
the reinforced concrete modules shall be gravel borrow conforming to the requirements of
Subsection 703.20. The backfill materials shall conform to the following additional
requirements: backfill and bedding material shall only contain particles that will pass the 3-inch
square mesh sieve and the plasticity index (PI) as determined by AASHTO T90 shall not exceed
6. Compliance with the gradation and plasticity requirements shall be the responsibility of the
Contractor, who shall furnish a copy of the backfill test results prior to construction.

The backfilling of the interior of the wall units and behind the wall shall progress
simultaneously. The material shall be placed in layers not over 8 inches in depth, loose measure,
and thoroughly compacted by mechanical or vibratory compactors. Puddling for compaction
will not be allowed.

Materials Certificate Letter. The Contractor, or the supplier as his agent, shall furnish the
Resident a Materials Certificate Letter for the above materials, including the backfill material, in
accordance with Section 700 of the Standard Specifications. A copy of all test results performed
by the Contractor or his supplier necessary to assure contract compliance shall also be furnished
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Lexington Township

Lower Sandy Stream Bridge
WIN 19291.00

August 2012

to the Resident. Acceptance will be based upon the materials Certificate Letter, accompanying
test reports, and visual inspection by the Resident.

635.03 Design Requirements. The Prefabricated Concrete Modular Gravity Wall shall be
designed and sealed by a licensed Professional Engineer registered in accordance with the laws
of the State of Maine. The design to be performed by the wall system supplier shall be in
accordance with AASHTO LRFD Bridge Design Specifications, current edition, except as
required herein. Design shall consider Strength, Service and Extreme Limit States. Thirty days
prior to beginning construction of the wall, the design computations shall be submitted to the
Resident for review by the Department. Design calculations that consist of computer generated
output shall be supplemented with at least one hand calculation and graphic demonstrating the
design methodology used. Design calculations shall provide thorough documentation of the
sources of equations used and material properties. The design by the wall system supplier shall
consider the stability of the wall as outlined below:

A. Stability Analysis:
1. Overturning: Location of the resultant of the reaction forces shall be within the
middle one-half of the base width.
2. Sliding: Rg 2 Ypmax)(EH+ES)
Where: Ry = Factored Sliding Resistance
Yp(max) = Maximum Load Factor
EH = Horizontal Earth Pressure
ES = Earth Surcharge (as applicable)
3. Bearing Pressure: qr > Factored Bearing Pressure
Where: qr = Factored Bearing Resistance, as shown on the plans
Factored Bearing Pressure = Determined considering the applicable loads
and load factors which result in the maximum calculated bearing pressure.
4. Pullout Resistance: Pullout resistance shall be determined using nominal resistances
and forces. The ratio of the sum of the nominal resistances to the sum of the nominal
forces shall be greater than or equal to 1.5.

Live load surcharge on Prefabricated Concrete Modular Gravity walls shall be
estimated as a uniform horizontal earth pressure due to an equivalent height of soil
(heg) taken from LRFD Table 3.11.6.4-2 with consideration for the distance from the
wall pressure surface to the edge of traffic. Traffic impact loads transmitted to the
wall through guardrail posts shall be calculated and applied in compliance with LRFD
Section 11, where Article 11.10.10.2 is modified such that the upper 3.5 feet of
concrete modular units shall be designed for an additional horizontal load of yPy;,
where YPy;=300 lbs per linear foot of wall.

B. Backfill and Wall Unit Soil Parameters. For overturning and sliding stability
calculations, earth pressure shall be assumed acting on a vertical plane rising from the
back of the lowest wall stem. For overturning, the unit weight of the backfill within
the wall units shall be limited to 96 pcf. For sliding analyses, the unit weight of the
backfill within the wall units can be assumed to be 120 pcf. Both analyses may
assume a friction angle of 34 degrees for backfill within the wall units.
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These unit weights and friction angles are based on a wall unit backfill meeting the
requirements for select backfill in this specification. Backfill behind the wall units
shall be assumed to have a unit weight of 120 pcf and a friction angle of 30 degrees.
The friction angle of the foundation soils shall be assumed to be 30 degrees unless
otherwise noted on the plans.

. Internal Stability. Internal stability of the wall shall be demonstrated using accepted
methods, such as Elias’ Method, 1991. Shear keys shall not contribute to pullout
resistance. Soil-to-soil frictional component along stem shall not contribute to pullout
resistance. The failure plane used to determine pullout resistance shall be found by
the Rankine theory only for vertical walls with level backfills. When walls are
battered or with backslopes > 0 degrees are considered, the angle of the failure plane
shall be per Jumikus Method. For computation of pullout force, the width of the
backface of each unit shall be no greater than 4.5 feet. A unit weight of the soil inside
the units shall be assumed no greater than 120 pctf when computing pullout. Coulomb
theory may be used.

. Safety Against Structural Failure. Prefabricated units shall be designed for all
strength and reinforcement requirements in accordance with LRFD Section 5
and LRFD Article 11.11.5.

. External loads which affect the internal stability such as those applied through piling,
bridge footings, traffic, slope surcharge, hydrostatic and seismic loads shall be
accounted for in the design.

. The maximum calculated factored bearing pressure under the Prefabricated Concrete
Modular Gravity block wall shall be clearly indicated on the design drawings.

. Stability During Construction. Stability during construction shall be considered
during design, and shall meet the requirements of the AASHTO LRFD Bridge Design
Specifications, Extreme Limit State.

. Hydrostatic forces. Unless specified otherwise, when a design high water surface is
shown on the plans at the face of the wall, the design stresses calculated from that
elevation to the bottom of wall must include a 3 feet minimum differential head of
saturated backfill. In addition, the buoyant weight of saturated soil shall be used in
the calculation of pullout resistance.

Design Life. Design life shall be in accordance with AASHTO requirements or 75
years; the more stringent requirements apply.

Not more than two vertically consecutive units shall have the same stem length, or the

same unit depth. Walls with units with extended height curbs shall be designed for
the added earth pressure. A separate computation for pullout of each unit with
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extended height curbs, or extended height coping, shall be prepared and submitted in
the design package described above.

635.04 Submittals. The Contractor shall supply wall design computations, wall details,
dimensions, quantities, and cross sections necessary to construct the wall. Thirty (30) days prior
to beginning construction of the wall, the design computations and wall details shall be submitted
to the Resident for review. The fully detailed plans shall be prepared in conformance with
Subsection 105.7 of the Standard Specifications and shall include, but not be limited to the
following items:

A. A plan and elevation sheet or sheets for each wall, containing the following:
elevations at the top of leveling pads, the distance along the face of the wall to all
steps in the leveling pads, the designation as to the type of prefabricated module, the
distance along the face of the wall to where changes in length of the units occur, the
location of the original and final ground line.

B. All details, including reinforcing bar bending details, shall be provided. Bar bending
details shall be in accordance with Department standards.

C. All details for foundations and leveling pads, including details for steps in the
leveling pads, as well as allowable and actual maximum bearing pressures shall be
provided.

D. All prefabricated modules shall be detailed. The details shall show all dimensions
necessary to construct the element, and all reinforcing steel in the element.

E. The wall plans shall be prepared and stamped by a Professional Engineer. Four sets
of design drawings and detail design computations shall be submitted to the Resident.

F. Four weeks prior to the beginning of construction, the contractor shall supply the
Resident with two copies of the design-supplier’s Installation Manual. In addition,

the Contractor shall have two copies of the Installation Manual on the project site.

635.05 Construction Requirements

Excavation. The excavation and use as fill or disposal of all excavated material shall
meet the requirements of Section 203 -- Excavation and Embankment, except as modified
herein.

Foundation. The area upon which the modular gravity wall structure is to rest, and
within the limits shown on the submitted plans, shall be graded for a width equal to, or
exceeding, the length of the module. Prior to wall and leveling pad construction, this foundation
material shall be compacted to at least 95 percent of maximum laboratory dry density,
determined using AASHTO T180, Method C or D. Frozen soils and soils unsuitable or
incapable of sustaining the required compaction, shall be removed and replaced.
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A concrete leveling pad shall be constructed as indicated on the plans. The leveling pad
shall be cast to the design elevations as shown on the plans, or as required by the wall supplier
upon written approval of the Resident. Allowable elevation tolerances are +0.01 feet and -0.02
feet from the design elevations. Leveling pads which do not meet this requirement shall be
repaired or replaced as directed by the Resident at no additional cost to the Department.
Placement of wall units may begin after 24 hours curing time of the concrete leveling pad.

Method and Equipment. Prior to erection of the Prefabricated Concrete Modular Gravity
Wall, the Contractor shall furnish the Resident with detailed information concerning the
proposed construction method and equipment to be used. The erection procedure shall be in
accordance with the manufacturer’s instructions. Any pre-cast units that are damaged due to
handling will be replaced at the Contractor’s expense.

Installation of Wall Units. A field representative from the wall system being used shall
be available, as needed, during the erection of the wall. The services of the representative shall
be at no additional cost to the Department. Vertical and horizontal joint fillers shall be installed
as shown on the plans.

The maximum offset in any unit joint shall be 3/4 inch. The overall vertical tolerance of
the wall, plumb from top to bottom, shall not exceed 1/2 inch per 10 feet of wall height. The
prefabricated wall units shall be installed to a tolerance of plus or minus 3/4 inch in 10 feet in
vertical alignment and horizontal alignment.

Select Backfill Placement. Backfill placement shall closely follow the erection of each
row of prefabricated wall units. The Contractor shall decrease the lift thickness if necessary to
obtain the specified density. The maximum lift thickness shall be 8 inches (loose). Gravel
borrow backfill shall be compacted in accordance with Subsection 203.12 except that the
minimum required compaction shall be 92 percent of maximum density as determined by
AASHTO T180 Method C or D. Backfill compaction shall be accomplished without disturbance
or displacement of the wall units. Sheepsfoot rollers will not be allowed. Whenever a
compaction test fails, no additional backfill shall be placed over the area until the lift is
recompacted and a passing test achieved.

The moisture content of the backfill material prior to and during compaction shall be
uniform throughout each layer. Backfill material shall have a placement moisture content less
than or equal to the optimum moisture content. Backfill material with a placement moisture
content in excess of the optimum moisture content shall be removed and reworked until the
moisture content is uniform and acceptable throughout the entire lift. The optimum moisture
content shall be determined in accordance with AASHTO T180, Method C or D. At the end of
the day’s operations, the Contractor shall shape the last level of backfill so as to direct runoff of
rain water away from the wall face.

635.06 Method of Measurement. Prefabricated Concrete Modular Gravity Wall will be
measured by the square foot of front surface not to exceed the dimensions shown on the contract
plans or authorized by the Resident. Vertical and horizontal dimensions will be from the edges
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of the facing units. No field measurements for computations will be made unless the Resident
specifies, in writing, a change in the limits indicated on the plans.

635.07 Basis of Payment. The accepted quantity of Prefabricated Concrete Modular Gravity
Retaining Wall will be paid for at the contract unit price per square foot complete in place.
Payment shall be full compensation for furnishing all labor, equipment and materials including
excavation, foundation material, backfill material, pre-cast concrete units hardware, joint fillers,
woven drainage geotextile, cast-in-place coping or traffic barrier and technical field
representative. Cost of cast-in-place concrete for leveling pad will not be paid for separately, but
will be considered incidental to the Prefabricated Concrete Modular Gravity Wall.

There will be no allowance for excavating and backfilling for the Prefabricated Concrete
Modular Gravity Wall beyond the limits shown on the approved submitted plans, except for
excavation required to remove unsuitable subsoil in preparation for the foundation, as approved
by the Resident. Payment for excavating unsuitable material shall be full compensation for all
costs of pumping, drainage, sheeting, bracing and incidentals for proper execution of the work.

Payment will be made under:

Pay Item Pay Unit
635.14 Prefabricated Concrete Modular Gravity Wall Square Foot
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