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Stockton Springs Underpass
Stockton Springs, Maine
WIN 15108.00

GEOTECHNICAL DESIGN SUMMARY

This report provides geotechnical recommendations for the replacement of the Stockton
Springs Underpass Bridge over Route 1 in Stockton Springs, Maine. The proposed
replacement bridge will be a single-span, approximately 83 foot long, steel girder
superstructure. The replacement bridge will incorporate semi-integral stub abutments on
spread footings constructed behind Mechanically Stabilized Earth (MSE) walls. The new
bridge will be constructed on the existing alignment. The replacement bridge design will
conform to the requirements of the Bridge Design Guide (BDG) and the AASHTO LRFD
Bridge Design Specifications, Fifth Edition, 2010, with 2010 Interims (herein referred to as
LRFD). The design and construction recommendations below are discussed in greater detail
in Section 7.0, Geotechnical Design Recommendations.

Mechanically Stabilized Earth (MSE) Wall Wrapped Abutments — Each stub abutment
will be supported on an MSE wall and reinforced earth structure. Design and construction of
the walls shall be in accordance with Maine Department of Transportation (MaineDOT)
Special Provision 636, Mechanically Stabilized Earth Retaining Wall (See Appendix D,
Special Provisions). These walls shall be a design-build item designed by a Professional
Engineer licensed in Maine and retained by the contractor. The internal and external stability
of the MSE walls shall be designed for all additional vertical and horizontal loads imposed by
the abutment footing and the bridge superstructure. These loads shall include lateral earth
pressure on the abutment and superstructure end diaphragm. It is important that these
additional vertical and horizontal loads be noted on the plans for use by the MSE wall
designer.

The factored bearing resistance for an MSE reinforced soil mass founded on compacted fill or
natural glacial till soil subgrade should be evaluated at the strength limit state using factored
loads and a bearing resistance of 14.1 ksf. A factored bearing resistance of 6 ksf should be
used to limit settlement to 1-inch when analyzing the service limit state, and for preliminary
reinforcement length sizing. The MSE mass shall be assessed at the service limit state using a
resistance factor of ¢ = 1.0 for settlement and horizontal movement, and the overall stability
shall be assessed at the Service I Load Combination with a resistance factor, ¢, of 0.65. We
recommend that the designer use a Coulomb active earth pressure coefficient, K,, of 0.31 to
evaluate the external stability of the wall. The wall designer shall estimate the traffic
surcharge as a uniform horizontal earth pressure due to 2.0 feet of soil.

A sliding resistance factor, ¢, of 1.0 shall be applied to the nominal sliding resistance of soil-
on-soil beneath the MSE mass. Sliding computations for resistance to lateral loads shall
assume a maximum frictional coefficient of 0.58 (tan 30 degrees) at the foundation soil to soil
in-fill interfaces. For the lowest MSE level, the eccentricity of factored loads at the strength
limit state shall not exceed one-quarter (1/4) of the base dimensions, in either direction for
footings or MSE reinforced soil bases on soil. The MSE wall designer may assume Soil Type
4 backfill soil material for the MSE wall volume backfill with the following properties: ¢ =
32 degrees, y = 125 pcf.
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MSE walls constructed within 30 feet of the edge of the roadway shall be protected by crash
worthy barriers or designed for Extreme Event Il loading using a resistance factor ¢ = 1.0.
Parapets or traffic barriers constructed over or in line with the U-shaped return wingwalls
have additional design requirements (See Section 7.1.2, Vehicle Collision, Parapet and Traffic
Barrier Design). Guardrail constructed on top of the return wingwalls shall be placed a
minimum of 3.0 feet from the wall face and driven to 5.0 feet below grade.

During construction, any unsuitable or organic soil encountered below the planned MSE soil
mass subgrade level or any leveling pad subgrade shall be removed and replaced with
compacted gravel borrow meeting the requirements of MaineDOT Standard Specification
703.20. A concrete leveling pad with a width no less than 2.0 feet shall be provided to
support the MSE wall face elements. The leveling pad for the wall panels shall be founded a
minimum of 5.5 feet below finished exterior grade for frost protection.

In accordance with LRFD, estimated minimum reinforcement lengths of 22 and 24 feet are
required for Abutments 1 and 2, respectively, and shall be uniform throughout the entire
height of the wall. Backfill within the reinforced mass must meet the requirements of
MaineDOT Standard Specification 703.20, Gravel Borrow, except the maximum particle size
shall be limited to 4 inches. To minimize water infiltration into the reinforced soil and
resulting corrosion of the metal reinforcing strips, the MSE reinforced soil mass construction
shall include an asphalt or concrete cap material in front of the abutment and an impermeable,
minimum 30 mil thick, HDPE geomembrane that is textured on two sides installed over the
top of the MSE reinforced soil mass.

Abutment Subgrade Preparation — We recommend that the bottom of the abutment spread
footings be embedded within the MSE reinforced soil zone 3 feet and be constructed over a
bed of compacted ¥s-inch crushed stone that is 3.0 feet thick. The crushed stone should be
placed in 8-inch maximum lifts and compacted with at least 4 passes of a walk-behind
vibratory plate or roller compactor with a minimum static weight of 200 1b.

Semi-Integral Stub Abutment Design — The design of abutments founded on spread
footings at the strength limit state shall consider factored bearing resistance, eccentricity,
lateral sliding and structural failure. At the service limit state, spread footing design shall be
assessed for horizontal movement and overall stability. Also at the service limit state, a
bearing resistance of 4 ksf shall be used to limit settlement to ’2-inch as discussed below.

Bearing resistance for abutment spread footings founded on an MSE reinforced soil mass
shall be investigated at the strength limit state using factored loads and a factored bearing
resistance of 7 ksf. A factored bearing resistance of 4 ksf and a resistance factor of 1.0 shall
be used when analyzing the service limit state and for preliminary footing sizing. No footing
shall be less than 2.0 feet wide regardless of the applied bearing pressure or bearing material.

A sliding resistance factor ¢, of 0.80 shall be applied to the nominal sliding resistance of cast-
in-place concrete footings on sand. Sliding computations for resistance to lateral loads shall
assume a maximum frictional coefficient of 0.45 (tan 24 degrees) at the footing-soil interface.
For spread footings on soil, the eccentricity of factored loads at the strength limit state shall
not exceed one-quarter (1/4) of the footing dimensions, in either direction.
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The stub abutments should be designed for active earth pressure over the rigid abutment
height and a uniform pressure distribution due to the height of soil behind the
superstructure/end diaphragm. The superstructure backwall (end diaphragm) should be
designed for full passive pressure with a load factor of y, = 1.5. When designing for active
and passive earth pressures, a Rankine active earth pressure coefficient, K, = 0.31 and a
Coulomb passive earth pressure coefficient, K, = 6.89 shall be used.

Because a structural approach slab is not specified for this project, full live load surcharge on
the abutments is required. The design live load surcharge is dependent on abutment height
(see Section 7.3.1, Stub Abutment Design). The designer may assume Soil Type 4 backfill
soil material with the following properties: ¢ = 32 degrees, y = 125 pcf.

The planned spread footing bottom elevations are approximately 169.4 ft and 172.7 for
Abutments 1 and 2, respectively. The minimum distance from the abutment centerline of
bearing to the outer edge of the MSE wall facing shall be 3.5 feet. The minimum distance
between the back face of the wall panel and the front face of the footing shall be at least 6
inches. A minimum distance of 2 feet should be provided between the back of the MSE
panels and the abutment breastwall. The designer should also include a minimum clearance
of 4.0 feet between the bottom of the superstructure and the top of the MSE fill in front of the
abutment. Stub abutment footings constructed over a 3.0-foot thick bed of %-inch crushed
stone may be constructed 3.0 feet below adjacent finish grade. Backfill within 10 feet of the
stub abutment shall meet the requirements of MaineDOT Standard Specification 703.19,
Granular Borrow for Underwater Backfill.

Abutment and wingwall designs shall include a drainage system to intercept any groundwater.
Drainage behind the structure shall be in accordance with the MaineDOT Bridge Design
Guide.

Settlement — We anticipate that engineered fills up to approximately 18 feet high will be
required to construct the MSE wall supported stub abutments and bridge approaches. We
estimate settlement on the order of %-inch or less will occur beneath the MSE mass as the
result of wall fill and bridge loads. Most of this settlement will occur during construction and
post-construction settlement will be negligible.

Frost Protection — We recommend that the MSE wall leveling pad footings and any spread
footing foundation be constructed a minimum of 5.5 feet below finish exterior grade for frost
protection. This minimum embedment depth applies to foundations placed on soil, including
MSE wall leveling pads. To minimize interference with MSE soil mass reinforcement and to
provide frost protection, the stub abutment spread footing foundation may be constructed on a
3.0-foot thick bed of crushed stone at a depth of 3.0 feet within the MSE soil mass. We also
recommend that the existing abutment and pier foundations be removed in their entirety to
minimize frost heave of the completed pavement surface.

Seismic Design Considerations — Seismic analysis is not required for single-span bridges
regardless of seismic zone. Nevertheless, superstructure connections and bridge seat
dimensions shall be designed in accordance with LRFD requirements. The Stockton Springs
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Underpass Bridge seismic design parameters are presented in Section 7.6, Seismic Design
Considerations.

Construction Considerations —

Excavation
- The contractor shall remove the existing abutments and pier foundations in their entirety
and replace with granular backfill to minimize pavement heaving. Also, construction of
the new MSE walls will require significant soil excavation. Earth support systems, shoring
or braced excavations may be needed.
- If encountered, unsuitable soils should also be excavated from the subgrade to a depth of
one foot and replaced with compacted gravel borrow.

Subgrade Preparation
- After excavating to the subgrade level in the MSE reinforced soil zone, the contractor
should proof-roll the surface to identify any weak soil areas.
- The high fines and water contents of the native glacial till make this soil susceptible to
water-softening, disturbance and rutting as a result of exposure to water or construction
traffic. If disturbance and/or rutting occur, the contractor shall remove and replace the
disturbed soil materials and replace it with compacted granular borrow.
- If any of the MSE wall leveling pad footings are designed to bear on existing fill soils,
over-excavate the footing location 2.0 feet and replace the excavated soil with granular
borrow. Prior to placing the granular borrow, subject the fill subgrade soil to Proctor
testing and then compact the fill subgrade to 95% of the maximum dry density as
determined by AASHTO T-180. The contractor should subsequently place granular
borrow up to the proposed new subgrade level and compact it to 95% of the AASHTO T-
180 maximum dry density prior to constructing the leveling pad footings.

Dewatering
- Control groundwater and surface water infiltration to permit construction in-the-dry.
- Cofferdams, temporary ditches, pumping from sumps, granular drainage blankets, stone
ditch protection, or hand-laid riprap with geotextile underlayment may be needed to divert
groundwater if significant seepage is encountered during excavation.

Reuse of Excavated Soil
- Do not use excavated existing subbase aggregate for pavement structure construction or
to re-base shoulders or for the MSE soil volume. Excavated subbase sand and gravel may
be used as fill below subgrade elevation in fill embankment areas.
- Do not use excavated glacial till soils for fill anywhere beneath the pavement structure or
dressing slopes except that these soils may be used to dress slopes below the bottom
elevation of the shoulder subbase gravel.
- Silty native soils or existing fill soils may be used as common borrow in accordance with
MaineDOT Standard Specification Sections 203 and 703. It may be necessary to spread
out and dry portions of these soils that are excessively moist.

Embankment Fill Areas
- Bench existing slope soils in accordance with MaineDOT Standard Specification 203.09,
Preparation of Embankment Area, where new fill slope extensions are constructed over
existing slopes.

Erosion Control
- Use MaineDOT Best Management Practices, February 2008, to minimize erosion of fine-
grained soils found on the project site.
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1.0 INTRODUCTION

MaineDOT plans to replace the Stockton Springs Underpass Bridge over Route 1 in the Town
of Stockton Springs, Waldo County, Maine. We show the project location on Sheet 1,
Location Map, appended to this report. We conducted subsurface investigations at the bridge
site to develop geotechnical recommendations for the bridge replacement. This report
summarizes our findings, discusses our evaluation of the subsurface conditions and presents
our geotechnical recommendations for design and construction of the bridge foundations.

The existing three-span bridge was built in 1957. Spans 1 through 3 are approximately 35
feet, 55 feet, and 42 feet in length, respectively. The bridge superstructure is made of
reinforced concrete T-beams founded on reinforced concrete pier columns constructed over
reinforced concrete spread footings and stub abutments. The stub abutments have widened
bases as opposed to being constructed on spread footings. The bridge had a sufficiency rating
of 48.7 in 2010.

MaineDOT is proposing a single-span steel girder superstructure replacement bridge
approximately 83 feet long founded on MSE-supported stub abutments with spread footings.
The new bridge will be on the same alignment as the existing bridge with a minor grade rise
near the center of the bridge. The new bridge will have an approximate out-to-out width of 36
feet. The bridge will be closed to traffic during construction to allow faster construction.

2.0 GEOLOGIC SETTING

The existing Stockton Springs Underpass Bridge foundations and approaches are constructed
onto the backslopes and base of a large open cut in the native glacial till. The highway cut
was excavated for the construction of a section of Route 1 by-passing the Town of Stockton
Springs. Drainage from the bridge site generally follows the Route 1 ditch lines in the
southwesterly direction.

The Maine Geologic Survey (MGS) “Surficial Geology of Castine Quadrangle, Maine,”
Open-file No. 86-9 (1986) indicates that surficial soils in the vicinity of the Stockton Springs
Underpass Bridge consists of glacial till. The glacial till is typically a heterogeneous mixture
of sand, silt, clay, and stones. There is also a nearby glaciomarine soil unit contact, but we
did not encounter any glaciomarine sediments in our explorations.

According to the “Bedrock Geologic Map of Maine,” MGS, (1985), the bedrock at the
Stockton Springs Underpass Bridge site consists of Ordovician sulfidic or carbonaceous pelite

of the Penobscot Formation. Locally the bedrock has been identified as metasedimentary
phyllite and is part of the Penobscot Formation.

3.0 SUBSURFACE INVESTIGATION

We investigated subsurface conditions at the site by drilling four test borings, BB-SSU-101
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through BB-SSU-104, conducted by the MaineDOT drill crew. The borings were conducted
in April and June 2009. The MaineDOT geotechnical team member selected the boring
locations and drilling methods, designated the type and depth of sampling techniques, and
identified field and Ilaboratory testing requirements. A MaineDOT New England
Transportation Technician Certification Program (NETTCP) Certified Subsurface Inspector
logged the subsurface conditions in the borings. The boring locations are shown on Sheet 2,
Boring Location Plan, provided at the end of this report. We present a profile depicting the
generalized soil stratigraphy at the bridge site on Sheet 3, Interpretive Subsurface Profile.
Details and sampling methods used, field data obtained, and soil and groundwater conditions
encountered are presented on Sheets 4 and 5, Boring Logs, and in Appendix A, Boring Logs,
provided at the end of this report.

We used solid stem auger and cased wash boring techniques to conduct the borings. Soil
samples were obtained, where possible, at 5-foot intervals using Standard Penetration Test
(SPT) methods. The standard penetration resistances, or N-values, discussed in this report are
corrected for average hammer energy transfer. We compute the corrected or, Ngo-values, by
applying an average hammer energy transfer factor of 0.84 to the raw field N-values obtained
with the MaineDOT drill rig. All of the borings were terminated with bedrock cores.
Bedrock was cored using an NQ-2 core barrel producing a 2.0-inch diameter rock core. The
MaineDOT survey crew determined the boring location coordinates in the field when they
collected the project survey data. The survey coordinates are based on the NAVD 88 datum.

4.0 LABORATORY TESTING

We conducted a laboratory soil testing program on selected samples recovered from the test
borings to evaluate soil classification, material reuse, and subgrade soil properties.
Laboratory testing consisted of twenty-five (25) standard grain size analyses with natural
water contents.  We present results of laboratory testing in Appendix B, Laboratory Test
Data. The AASHTO and Unified Soil Classification System (USCS) soil classification and
water content data are also presented on the boring logs in Appendix A.

5.0 SuBSURFACE CONDITIONS

Regional surficial geology maps show that the bridge site is situated in an area of bedrock
outcrops and glacial till deposits. There is also a nearby glaciomarine soil unit contact, but we
did not encounter any glaciomarine sediments in our explorations. We typically found glacial
till soils over bedrock. However, the bridge itself is situated over a highway cut section.
Consequently, the soil behind the existing abutments and at the pier locations is
predominantly granular fill overlying glacial till. All of the boring locations are underlain by
metasedimentary phyllite bedrock. A summary description of the subsurface conditions
follows:

Granular Fill - We encountered granular fill to a depth of approximately 10.0, 5.0, 4.0, and
5.0 feet below ground surface (bgs) in BB-SSU-101, BB-SSU-102, BB-SSU-103, and BB-
SSU-104, respectively. Based on the boring logs, the fill layer is generally comprised of fine
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to coarse sand with some gravel, trace to little silt and occasional cobbles. The SPT Ngo-
values in the granular fill ranged from 13 to 36 blows per foot (bpf) indicating that the unit is
medium dense to dense in consistency.

The granular fill samples tested had water contents ranging between 3 and 10 percent. Grain
size analyses conducted on selected samples of the fill soils indicate that the soils are
classified as A-1-b by the AASHTO Classification System and SM and SW-SM under the
Unified Soil Classification System.

Glacial Till - The glacial till found in the borings comprised of sandy silt or silt with some
sand and trace to some gravel with occasional cobbles. The thickness of this soil unit ranged
between approximately 69 and 65 feet in borings BB-SSU-101 and BB-SSU-104,
respectively, at the existing abutment locations. Beneath the underpass bridge along Route 1,
the glacial till thickness ranged between approximately 53 and 52 feet in borings BB-SSU-
102 and BB-SSU-103, respectively. SPT Ngo-values ranged from 69 to 140 bpf, indicating
these deposits are very dense in consistency. We generally observed the glacial till unit over
bedrock in each of the borings except that a cobbly/rock fragment layer approximately 5.0
feet thick was observed above bedrock at BB-SSU-103, and an apparent 2.3 foot thick layer
of sand, gravel, silt and rock fragments occurred above bedrock at BB-SSU-104.

The glacial till samples had water contents ranging between 7 and 13 percent. Grain size
analyses conducted on selected samples of the till soils indicate that the soils are classified as
A-1-b, A-2-4, and A-4 by the AASHTO Classification System and SM and ML under the
Unified Soil Classification System.

Bedrock - We encountered bedrock at approximate depths of 78.7, 57.8, 55.7 and 70.3 feet
bgs at BB-SSU-101, BB-SSU-102, BB-SSU-103 and BB-SSU-104, respectively. Locally,
the bedrock is mapped as the Penobscot Formation which is made up of sulfidic or
carbonaceous pelite. Visual identification of rock cores indicates that the bedrock is a grey
and black, fine-grained, phyllite, soft to moderately hard, slightly to moderately weathered,
and moderately to highly fractured. We determined that the rock quality designation (RQD)
of the bedrock ranged from 0 to 46 percent which correlates to a very poor to poor rock mass
quality. The table below summarizes the top of bedrock elevations at the boring locations:

Approx. Depth | Approx. Elevation of
Existing To Bedrock Bedrock Surface

Substructure Boring Station (feet bgs) (feet)
Abutment No. 1 BB-SSU-101 | 6+65.7, 13.5LT 78.7 99.3
Shoulder in Front

of Pier No. 1 BB-SSU-102 | 7+39.3,21.7 RT 57.8 104.5
Shoulder in Front

of Pier No. 2 BB-SSU-103 | 7+48.8,31.8 LT 55.7 105.5
Abutment No. 2 BB-SSU-104 | 8+32.1, 8.6 RT 70.3 114.7

Table 5-1. Approximate Bedrock Depth and Elevation at the Boring Locations
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Groundwater - We interpreted groundwater levels at the boring locations based on field
observations. Groundwater occurred at approximate depths of 17.0, 9.0, 2.1 and 18.0 feet bgs
at BB-SSU-101, BB-SSU-102, BB-SSU-103 and BB-SSU-104 respectively. However, the
groundwater level will fluctuate with seasonal changes, runoff, and adjacent construction
activities.

For a more detailed description of the subsurface conditions, please refer to Appendix A,
Boring Logs attached to this report.

6.0 FOUNDATION ALTERNATIVES

The project team considered several bridge alternatives including concrete and steel girder
superstructures supported on stub abutments over spread footings, full height abutments on
spread footings, and pile-supported integral stub abutments. The preliminary design process
identified steel beams supported by semi-integral stub abutments on spread footings founded
on a MSE reinforced soil mass as the most viable and practicable replacement for the existing
bridge at this site. Consequently, the following section presents geotechnical design
recommendations for semi-integral stub abutments wrapped in a MSE reinforced soil mass.

7.0 GEOTECHNICAL DESIGN RECOMMENDATIONS

The design team has identified a steel girder superstructure supported by semi-integral stub
abutments on spread footings wrapped in a MSE reinforced soil mass to replace the bridge at
the Stockton Springs site. The proposed replacement bridge will be approximately 83 feet
long. The new bridge will be on the same alignment as the existing bridge with a minor grade
rise at the center bridge location. The new bridge will have an out-to-out width of
approximately 36 feet. The design methodology used in the following evaluation is
referenced from the AASHTO LRFD Bridge Design Specifications, Fifth Edition, 2010, with
2010 Interims.

7.1 MSE Wall Wrapped Abutment Design

Mechanically stabilized earth walls will be used to support the stub abutment foundations for
the replacement bridge. In final build-out, each wall will have an approximately 12 to 15-foot
high exposed face with U-shape return wingwalls. Each wall will be approximately 45 feet
long beneath the bridges with the return wingwalls extending approximately 30 to 50 feet
back to the existing highway cut backslope.

7.1.1 MSE Wall Design

The walls shall be designed by a Professional Engineer retained by the contractor in
accordance with MaineDOT Special Provision 636 and LRFD Article 11.10. Design of the
MSE wall elements should consider the permanent and transient loads as specified in LRFD
Articles 3.4.1 and 11.10.5.2. The MSE wall special provision will also include requirements
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for facing elements, reinforcing strips, backfill material and compaction, impervious
membrane, drainage, etc. Special Provision 636 is presented in Appendix D, Special
Provisions, at the end of this report.

For the Stockton Springs project, the internal and external stability of the MSE walls shall be
designed for all additional vertical and horizontal loads imposed by the abutment footing and
the bridge superstructure. These loads shall include lateral earth pressure on the abutment and
superstructure end diaphragm. It is important that these loads be included on the plans for use
by the MSE wall designer. The MSE wall design shall also consider the minimum abutment
foundation setback distances described in Section 7.3.1, Stub Abutment Design.

The bearing resistance factor, ¢, for MSE walls on soil is 0.65 per LRFD Table 11.5.6.1. The
factored bearing resistance for an MSE reinforced soil mass founded on compacted fill or
natural glacial till soil subgrade should be evaluated at the strength limit state using factored
loads and a bearing resistance of 14.1 ksf. Based on presumptive bearing resistance values, a
factored bearing resistance of 6 ksf should be used to limit settlement to 1-inch when
analyzing the service limit state, and for preliminary MSE reinforcing length sizing. The
MSE mass shall be assessed at the service limit state using a resistance factor of ¢ = 1.0 for
settlement and horizontal movement, and the overall stability shall be assessed at the Service I
Load Combination with a resistance factor, ¢, of 0.65 (satisfy bearing resistance).

The wall designer must also evaluate failure by sliding. A sliding resistance factor, ¢, of 1.0
shall be applied to the nominal sliding resistance of soil-on-soil beneath the MSE mass.
Sliding computations for resistance to lateral loads shall assume a maximum frictional
coefficient of 0.58 (tan 30 degrees) at the foundation soil to soil interface. For the lowest
MSE level, the eccentricity of factored loads at the strength limit state shall not exceed one-
quarter (1/4) of the MSE wall base dimensions, in either direction for MSE wall bases on soil.
The MSE wall designer may assume Soil Type 4 (BDG Section 3.6.1) for MSE wall volume
backfill material soil properties. The backfill properties are as follows: ¢ = 32 degrees, y =
125 pcf.

We recommend that the designer use a Coulomb active earth pressure coefficient, K,, of 0.31
to evaluate the external stability of the wall. Additional lateral earth pressure due to
construction surcharge or live load (traffic) surcharge is required per Section 3.6.8 of the
BDG. The wall designer may estimate the traffic surcharge as a uniform horizontal earth
pressure due to an equivalent height of soil (heq) of 2.0 feet, per LRFD Table 3.11.6.4-2.

7.1.2  Vehicle Collision, Parapet and Traffic Barrier Design

MSE walls constructed within 30 feet of the edge of the roadway must be protected from
vehicular collision with barriers as specified in LRFD Article 3.6.5.1. If barriers are not used,
the walls and structural facing panels shall be designed for an equivalent static force of 400
kips assumed to act in any direction in a horizontal plane at a distance of 4.0 feet above the
ground surface. The Extreme Event II limit state design check related to collision by vehicles
includes bearing resistance, eccentricity, sliding and structural failure. A resistance factor ¢ =
1.0 is used for the Extreme Event II limit state as specified in LRFD Article 11.5.7. The
extreme event factored bearing resistance is 21.7 ksf.
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Parapets or traffic barriers constructed over or in line with the front face of the U-shaped
return wingwalls shall be designed to resist overturning moments by their own mass.
Additional design requirements for barriers on MSE walls are in LRFD 11.10.10.2. The
upper layers of soil reinforcement shall have sufficient tensile capacity to resist a concentrated
horizontal load yPy where Py is 10 kips distributed over the barrier length of 5.0 feet.
Parapets and traffic barriers shall satisfy crash testing requirements as specified in LRFD
Section 13, Railings. Guardrail constructed on top of the return wingwalls shall be placed a
minimum of 3.0 feet from the wall face and driven to 5.0 feet below grade. The upper two
rows of reinforcement shall be designed for the additional loads specified in LRFD
11.10.10.2.

7.1.3 MSE Wall Construction Considerations

During construction, any unsuitable or organic soil encountered below the planned MSE soil
mass subgrade level or leveling pad subgrade shall be removed and replaced with compacted
gravel borrow meeting the requirements of MaineDOT Standard Specification 703.20. A
concrete leveling pad with a width no less than 2.0 feet shall be provided to support the MSE
wall face elements. The front face of the wall and the wall leveling pad shall be founded a
minimum of 5.5 feet below finished exterior grade for frost protection.

The minimum length of reinforcement for MSE walls supporting bridge abutments shall be
the greater of 22 feet or 0.6(H+d) + 6.5 feet, where H is the wall height as measured from the
leveling pad and d is the height of soil above the wall behind the abutment. The
reinforcement length shall be uniform throughout the entire height of the wall unless
supporting design calculations are presented that show satisfactory performance of variable
length reinforcement. For the Stockton Springs project, the minimum reinforcement lengths
are estimated to be 22 and 24 feet for Abutments 1 and 2, respectively. Backfill within the
reinforced mass must meet the requirements of MaineDOT Standard Specification 703.20,
Gravel Borrow, except the maximum particle size shall be limited to 4 inches. The backfill
within the reinforced mass shall also meet the electrochemical requirements specified in
Special Provision 636.

A concrete or asphalt fill will be placed between the top of the MSE wall and the abutment
breastwall to provide surface drainage away from the MSE fill at this location. The MSE fill
must also be covered with an impermeable membrane to prevent water infiltration and
corrosion of the reinforcing strips. The membrane shall consist of low permeability 30 mil
HDPE that is textured on both sides. The membrane shall be installed near the top of the
reinforced soil zone and shall be bonded to the back of the MSE wall and front of the
abutment footing, and another segment attached to the back of the footing extending over the
remaining length of the reinforcing strips. The surface of the membrane should be sloped to
shed water infiltrating from the road surface above.

7.2 Abutment Spread Footing Subgrade Preparation

We recommend that abutment spread footings be constructed on a bed of compacted ¥-inch
crushed stone 3.0 feet thick placed within the MSE reinforced soil mass. See Appendix D,
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Special Provisions, at the end of this report for specific gradation requirements for the %-inch
crushed stone. The crushed stone should be placed in 8-inch thick maximum lifts and
compacted with at least 4 passes of a walk-behind vibratory plate or roller compactor with a
minimum static weight of 200 Ib.

7.3 Semi-Integral Stub Abutment Design
7.3.1 Stub Abutment Design

The stub abutment spread footings will be founded on a bed of crushed stone placed over
compacted gravel borrow within the MSE reinforced soil mass. Footings constructed on
MSE-supported reinforced earth shall be designed for all applicable load combinations
specified in LRFD Articles 3.4.1 and 11.5.5, and 11.6.2 through 11.6.6. The design of
abutments on MSE walls shall also be in accordance with LRFD Article 11.10.11 and FHWA
Geotechnical Engineering Circular 011, Vols. 1 and 2 (2009), (FHWA-NHI-10-024 and
FHWA-NHI-10-025). The design of abutments founded on spread footings at the strength
limit state shall consider factored bearing resistance, eccentricity, lateral sliding and structural
failure. At the service limit state, spread footing design shall be assessed for horizontal
movement and overall stability. Also at the service limit state, a bearing resistance of 4 ksf
shall be used to limit settlement to '2-inch as discussed below.

Abutment footings shall be proportioned to provide stability against bearing capacity failure.
Bearing resistance for abutment spread footings founded on an MSE reinforced soil mass
shall be investigated at the strength limit state using factored loads and a factored bearing
resistance of 7 ksf. A factored bearing resistance of 4 ksf and a resistance factor of 1.0 shall
be used when analyzing the service limit state and for preliminary footing sizing. In no
instance shall the factored bearing stress exceed the nominal resistance of the footing
concrete, which is 0.3 f’c. No footing shall be less than 2.0 feet wide regardless of the
applied bearing pressure or bearing material.

In accordance with LRFD Table 10.5.5.2.2-1, a sliding resistance factor ¢, of 0.80 shall be
applied to the nominal sliding resistance of cast-in-place concrete footings on sand. Sliding
computations for resistance to lateral loads shall assume a maximum frictional coefficient of
0.45 (tan 24 degrees) at the footing-soil interface. For spread footings on soil, the eccentricity
of factored loads at the strength limit state shall not exceed one-quarter (1/4) of the footing
dimensions, in either direction.

The stub abutments should be designed for active earth pressure over the rigid abutment
height and a uniform pressure distribution due to the height of soil behind the
superstructure/end diaphragm. The superstructure backwall (end diaphragm) should be
designed for full passive pressure with a load factor y, = 1.5. When designing for active and
passive earth pressures, we recommend using a Rankine active earth pressure coefficient, K,
=0.31 and a Coulomb passive earth pressure coefficient, K, = 6.89.

Additional lateral earth pressure due to construction surcharge or live load surcharge is
required per Section 3.6.8 of the BDG for the stub abutments.  Full live load surcharge is
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required for the Stockton Springs Underpass Bridge because no approach slab will be used.
The live load surcharge on the stub abutments may be estimated as a uniform earth pressure
due to an equivalent height of soil (he,) taken from the table below:

Abutment Height [l
(feet) (feet)

5.0 4.0

10.0 3.0

>20.0 2.0

Table 7-1. Equivalent Height of Soil for Estimating Live Load Surcharge

The designer may assume Soil Type 4 (BDG Section 3.6.1) for backfill material soil
properties. The backfill properties are as follows: ¢ =32 degrees, y = 125 pcf.

7.3.2 Abutment Construction Considerations

Currently, the stub abutment spread footing bottom elevations are approximately 169.4 ft and
172.7 ft for Abutments 1 and 2, respectively, within the MSE reinforced soil mass. MSE
supported bridge abutment spread footings must also conform to the following additional
criteria:

e A minimum distance of 3.5 feet should be provided between the outer edge of the
MSE wall facing and the centerline of bearing on the abutment.

e The minimum distance between the back face of the MSE wall panels and the front
face of the abutment footing shall be 6 inches.

e A minimum distance of 2 feet should be provided between the back of the top MSE
panel and the abutment breastwall. The top of the MSE mass in front of the abutment
footing should be surfaced with an impermeable treatment.

e The designer should include a minimum clearance of 4.0 feet between the bottom of
the superstructure and the top of the MSE fill in front of the abutment.

e Stub abutment spread footings constructed over a 3.0-foot thick bed of compacted
crushed stone within the MSE reinforced soil mass may be constructed at a depth of
3.0 feet below the MSE reinforced soil finished grade.

Backfill within 10 feet of the stub abutment shall conform to MaineDOT Specification
703.19, Granular Borrow for Underwater Backfill. This gradation specifies 10 percent or less
of 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. The contractor shall place and
compact the backfill soil in accordance with the MaineDOT Standard Specifications.
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All abutment designs shall include a drainage system behind the abutments to intercept any
groundwater in accordance with BDG Section 5.4.1.4.

7.4 Settlement

The current bridge replacement plans include minor profile changes on the order of 1.5 feet.
We anticipate that engineered fills approximately 18 feet high will be required to construct the
MSE wall wrapped stub abutments and bridge approaches over the native glacial till soils.
We estimate settlement on the order of %-inch will occur beneath the MSE mass as the result
of wall fill and bridge loads. Most of this settlement will occur during construction and post-
construction settlement will be negligible.

7.5 Frost Protection

Based on State of Maine frost depth maps, BDG Figure 5-1, the site has a design-freezing
index of approximately 1460 F-degree days. This correlates to a frost depth of 6.8 feet. We
also considered frost depth projections computed by Modberg software developed by the US
Army Cold Regions Research and Engineering Laboratory. The Modberg frost penetration
software estimated a frost depth of 5.3 feet. Consequently, we recommend that any
foundations or leveling pads for MSE walls constructed at the site be founded a minimum of
5.5 feet below finished exterior grade. These minimum embedment depths apply only to
foundations constructed on soil and not those founded on bedrock. We also recommend that
the existing abutment and pier foundations be removed in their entirety to minimize frost
heave of the completed pavement surface.

To minimize interference with MSE soil mass reinforcement and to provide frost protection,
the stub abutment spread footing foundation may be constructed on a 3.0-foot thick bed of %-
inch crushed stone at a depth of 3.0 feet. This foundation system also assumes that an
impervious treatment will be applied between the back of the MSE wall and the front face of
the abutment and an impermeable membrane will be constructed over the MSE soil mass.

7.6 Seismic Design Considerations

The Stockton Springs Underpass Bridge is not classified as a major structure since
construction costs will be less than $10 million dollars. The bridge is on the National
Highway System but is not considered “essential” or “critical” according to the operational
classifications of LRFD Article 3.10.5. LRFD Article 4.7.4.2 specifies that seismic analysis is
not required for any single-span bridge regardless of seismic zone. However, superstructure
connections, bridge seat dimensions and support lengths at expansion bearings should all be
designed per LRFD Articles 3.10.9 and 4.7.4.4.

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:
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= Peak Ground Acceleration coefficient (PGA) = 0.063¢g

= Design spectral acceleration coefficient at 0.2-second period, Sps = 0.165g

= Design spectral acceleration coefficient at 1.0-second period, Sp; = 0.072g

= Site Class C (very dense soil and rock with N, > 50 blows per foot for the upper 100
feet of the soil/rock profile)

= Seismic Zone 1, based on an Sp; <0.15g

See Appendix C, Calculations at the end of this report for supporting documentation.
7.7  Construction Considerations

7.7.1 Excavation

We recommend that the contractor remove the existing abutments and pier foundations in
their entirety. Also, construction of the MSE wrapped abutment structures will require
significant soil excavation. Earth support systems, shoring or braced excavations may be
needed.

If encountered, unsuitable soils should also be excavated from the subgrade to a depth of one
foot and replaced with compacted gravel borrow. Gravel borrow should conform to
MaineDOT Standard Specification 703.20, Gravel Borrow. The gravel borrow should be
compacted to 95 percent of the Modified Proctor maximum dry density (AASHTO T-180).

Surface water should be diverted from the foundation excavation throughout the period of
construction. We recommend removing any groundwater encountered at the base of the
foundation excavation by using a sump pump located in a corner of the excavation outside of
the foundation footprint.

7.7.2 Subgrade Preparation

After excavating to the subgrade leveling the MSE reinforced soil zone, the contractor should
proof-roll the surface to identify any weak soil areas. If the subgrade soil contains cobbles or
boulders, we recommend that the contractor remove any cobbles and boulders larger than 6
inches in diameter. The silty native soils at the site are susceptible to water softening, rutting
and/or disturbance as a result of exposure to water or construction activity. The contractor
must protect the subgrade from exposure to water and any unnecessary construction traffic. If
disturbance and/or rutting occur, we recommend that the contractor remove the disturbed soil
materials and replace it with compacted granular borrow.

If any of the MSE wall leveling pads are designed to bear on existing fill soils, over-excavate
the footing location 2.0 feet and replace the excavated soil with granular borrow. Prior to
placing the granular borrow, we recommend that the contractor subject the fill subgrade soil
to Proctor testing and then compact the fill subgrade to 95% of the maximum dry density as
determined by AASHTO T-180. The contractor should subsequently place granular borrow
up to the proposed new subgrade level and compact it to 95% of the AASHTO T-180
maximum dry density prior to constructing the footings.
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7.7.3 Dewatering

The native glacial till soils within the project area are both poorly drained and moderately to
highly frost susceptible. In some locations, these soil units may be saturated and significant
water seepage may be encountered during excavation. The groundwater may be trapped in
layers and lenses of coarse-grained soil. We anticipate that this seepage will be temporary but
there may be localized sloughing and near-surface instability of some soil slopes.

The contractor should control groundwater and surface water infiltration to permit
construction in-the-dry. We recommend that the contractor use cofferdams, temporary
ditches, sumps, granular drainage blankets, stone ditch protection, or hand-laid riprap with
geotextile underlayment to divert groundwater if significant seepage is encountered during
construction. We also recommend using French drains daylighted to nearby ditches if
significant seepage is encountered in the subgrade along the construction areas. If the amount
of seepage is significant, we anticipate that pumping from sumps will likely be needed to
control the water.

7.7.4 Reuse of Excavated Soil

The project plans call for excavation of the existing approach areas to achieve planned grades.
In the process, the contractor will excavate both the existing subbase gravel, and subgrade fill
soils. We do not recommend using the excavated subbase aggregate to re-base the bridge
approaches. Excavated subbase and subgrade sand and gravel may be used as fill below
subgrade elevation in fill embankment areas (but not the MSE reinforced soil volume)
provided all other requirements of MaineDOT Standard Specification Sections 203 and 703
are met.

We do not recommend using any glacial till soil excavation as fill beneath the pavement
structure. The glacial till may be used as common borrow in accordance with MaineDOT
Standard Specification Sections 203 and 703. Contractors should expect that, prior to
placement and compaction, it may be necessary to spread out and dry portions of these soils
that are excessively moist. This soil may also be used for dressing slopes, but only below the
bottom elevation of the shoulder subbase gravel.

7.7.5 Embankment Fill Areas

The current project plans require construction of fill extensions along the bridge approaches.
The plans indicate that 2:1 (H:V) side slopes will be constructed. We recommend benching
the existing slope soils in accordance with MaineDOT Standard Specification 203.09,
Preparation of Embankment Area, where new fill slope extensions are constructed over
existing slopes.
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7.7.6 Erosion Control Recommendations

The fine-grained soils along the project are susceptible to erosion. We recommend using
appropriate erosion control measures during construction as described in the MaineDOT Best
Management Practices February 2008 guidelines to minimize erosion of the fine-grained soils
at the site.

8.0 CLOSURE

This report has been prepared for use by the MaineDOT Bridge Program for specific
application to the replacement of the Stockton Springs Underpass Bridge over Route 1 in
Stockton Springs, Maine. We have prepared the report in accordance with generally accepted
soil 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 completed at discrete locations on the project
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.

We recommend that we be provided the opportunity for a general review of the final design

drawings and specifications in order that we may verify that the earthwork and foundation
recommendations have been properly interpreted and implemented in the design.
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Soi1/Rock Exploration Log Locmimfsgffckcf"c:‘;‘ghpfi:ge:' o Route ! Soi1/Rock Exploration Log Loco ﬁmf'sgfc?df:;fcs“pfi:'q?* o Route ! Soi1/Rock Exploration Log Loootions Stoucten f;';::*hfo Route T ] o
: . . : . . : . .
US CUSTOMARY UNITS WIN: 15108.00 US CUSTOMARY UNITS WIN: 15108.00 US CUSTOMARY UNITS WIN: 15108.00 E‘ I(JDJ
Driller: MaineDOT Elevation (ft.) 178.0 Auger 10/0D: 5" solid Stem Drillers: MaineDOT Elevation (ft.) 178.0 Auger 1D/0D: 5" Solid Stem Drillers MaineDOT Elevation (ft.) 162.3 Auger 10/00: 5" Solid Stem < [a)
Qperator: B. Wilder/C. Giles Datum: NAVD 88 Sampler: Standard Split Spoon Operator: B. Wilder/C. Giles Datum: NAVD 88 Samp ler: Standard Split Spoon Operator: B. Wilder/C. Giles Datum: NAVD 88 Samp ler: Standord Split Spoon F m
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 1408/30" Logged By? B. Wilder Rig Typet CME 45C Hammer Wt./Fall? 140#/30" Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30" m 28]
Date Start/Finish: 4/29/09-4/30/09 Drilling Method: Cased Wash Boring Core Barrel: NO-2" Date Start/Finish: 4/29/09-4/30/09 Drilling Method: Cased Wash Boring Core Barrel: NQ-2" Date Start/Finish: 6/9/09-6/9/09 Orilling Method: Cased Wash Boring Core Barrel: NO-2" O
Boring Location: 6+65,7. 13,5 ft Lt. Casing [0/0D: HW Water Level*: 17.0" bgs. Boring Location: 6+65.7. 13.5 f+ Lt. Casing [D/0D: HW Water Level*: 17.0° bgs. Boring Location: 7+39.3. 21.7 £t Rt. Casing 10/00: HW Water Level*: 9.0 bgs. m
Hammer Efficiency Factor: 0.84 Hammer Type: Automatic X Hydraulic OJ Rope & Cathead [ Hammer Efficiency Factor: 0.84 Hammer Type: Automatic X Hydraulic O Rope & Cathead [J Hommer Efficiency Factor: 0.84 Hammer Type: Automatic X Hydraulic O Rope & Cathead [J :Z I { x
Definitions: R = Rock Core Sample Sy = Insitu Field vane Shear Strength (psf) Sullab) = Lob Vane Shear Strength (psf)) Definitionst R = Rock Core Somple Sy = Insitu Field Vane Shear Strength (psf) Sul1ab) = Lab Vane Shear Strength (psf) Definitions: R = Rock Core Sample Sy = Insitu Field Vane Shear Strength (psf) Sutlob) = Lab Vane Shear Strength (psf )| m
D = Split Spoon Sample SSA = Solid Stem Auger Ty = Pocket Torvone Shear Strength (psf) WC = water content. percent D = Split Spoon Somple SSA = Solid Stem Auger Ty = Pocket Torvane Shear Strength (psf) WC = water content. percent D = Split Spoon Somple SSA = Solid Stem Auger T, = Pocket Torvone Sheor Strength (psf) WC = woter content. percent Py
MD = Unsuccessful Split Spoon Somple attempt HSA = Hol low Stem Auger Qp = Unconfined Compressive Strength (ksfl LL =Liquid Limit MD = Unsuccessful Split Spoon Sample attempt HSA = Hol low Stem Auger ap = Unconfined Compressive Strength (ksf) LL =Liquid Limit MD = Unsuccessful Split Spoon Sample attempt HSA = Hol low Stem Auger ap = Unconfined Compressive Strength (ksf) LL =Liquid Limit °
U = Thin Wall Tube Somple RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit U = Thin Wall Tube Somple RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plostic Limit U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit c
MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 1401b. hommer Hommer Efficiency Foctor = Annual Calibration Value Pl = Plasticity Index MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 1401b. haommer Hommer Efficiency Foctor = Annual Calibration Value Pl = Plasticity Index MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 1401b. hommer Hommer Efficiency Factor = Annual Calibration Value Pl = Plasticity Index °
V = Insitu Vone Shear Test. PP = Pocket PenetrometerWOR/C = weight of rods or casing Ngo = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis V = Insitu Vone Sheor Test. PP = Pocket PenetrometerWOR/C = weight of rods or casing Ngg = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis V = [nsitu Vane Sheor Test. PP = Pocket PenetrometerWOR/C = weight of rods or casing Ngo = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis w
MV_= Unsuccessful Insitu Vaone Shear Test attempt WD1P_= Weight of one person Ngg = !Hammer Efficiency Foctor/60%)#N-uncorrected C = Consolidation Test MV_= Unsuccessful [nsitu Vane Shear Test attempt WO1P = Weight of one person Ngo = (Hommer Efficiency Factor/60%)#N-uncorrected C = Consolidation Test MV = Un ful ity v negr Test gttempt 1P = weight of r Ngn = (Hommer Efficiency Foctor/60%)#N-uncorrected C = Consolidation Test ~’ c.
- Sample Information | - Sample Information | -~ Sample Information m ° w
[ . o Laboratory c - o Laboratory c . o Laboratory E { o
- Z £ = L o Testing - Z £ £ 2 g Testing -~ =z £ £ L 2 Testing O ) -
P S . 53 © IS ® c S . L Resul ts/ + S . 53 © = $ c 3 . L Results/ P S . 3 © = H c 2 . - Resul ts/ m \
ey = I o N o < v S Visual Description and Remarks g = I =) N o © “ S Visual Description and Remarks + z 0 o N £ - . 3] Visual Description and Remarks m m
- @ - ¥ v = %) AASHTO - @ - * . - 3} AASHTO = O s ¥ X = 1% AASHTO
sl e | S| &z gpBz8 | g el 223 ord sl e | S| &z ge5:8 | ¢ el %2 | % gna sl | S| &z g8:8 | g el 8- |2 ond b O« -
& g ¢ g 330 % 5 o | 8d | a+ 5 uhified Class| a g ¢ g 330 5 o | 2d | 3+ 5 Uhified Class| a g ¢ g 38 % 5 o | @3 | 3+ & Unified Class| 1
@ o @ O % - L + QL [] @O0 o — - L 3 O i O 4 —.C#-Qt ] © O — —_— . 5 o O O % - L + QL ] @O o = —_ s B
o 2] o N~ o »wn - 0 z =z O o w o~ S o v a - © BV — z =z (s w — S o v o » — ® »n— O z = =¥ wo— S E d I
0 d 177.70 [MENNEER PAVEMENT. S ¥ Grey. wet. very dense. SILT. some fine to coarse sand 0 d PAVEMENT. <
SSA 0.30 ond gravel. occasional cobbles. (Till). S$A [161.80 0.50 Z m
1.00 - i Brown. damp. medium dense. fine to coarse SAND. some G#209257 1.00 - Brown. moist. medium dense. fine to coarse SAND. some | G#209263 E‘
10 24/14 3.00 6/9/6/6 15 21 gravel. trace silt (Fill). p-1-b+ SW-SM| H 10 24/18 3.00 11/12/9/18 21 29 gravels little silt (Fill). A-1-bs SM m
y WC=3.8% : WC=7.3% p)]
: 2 2 o
A = g
i 99.30 fris - 78.70 o
, ; Top of Bedrock ot Elev. 99.3'.
: | R1 5577’66/ 733'30' ROD = 0% NOF2 \ Rol ler Coned chead from 78.7-79.1" bgs. O
; . . \
[ S (20) 5.0-6.0' bgs. 65209258 80 WY R1. R2: Bedrock: [ 5 157.30 - - - 5:001 Gm209264 =
2074 24/15 5.00 4/4/5/5 9 13 I A4+ ML \\ Grey-black. fine-grained. metasedimentary. PHYLLITE. 20 12712 5.00 20/55 . 251 0!-ve. moiste. very dense. fine to coarse SANDY SILT. A-de SM
7.00 I \ ° . 6.00 little gravel. LU
172.00 S 6.00-] WC=10.1% N soft: slightly weathered. highly fractured. core is WC=8.5%
(20/A) 6.9-7.0 bgs. . . NN gronulized, fractures are silt in-filled ond iron 137 m (D
Brown. moist. medium dense. fine to medium SANDY SILT \\K stained. Rock Mass Quality is Very Poor. [Penobscot [m)]
trace gravel. (Fill? Till?) \ | Formation] Q E
OPEN
Hi
83.90 - \ R1:Core Times (minisec) 0.E m
R2 54/54 Bé 0 RQD = 0% \ § 79.1-80.1" (7:16) 153.80 8.50
: \\\ 80.1-81.1' (7:38)
\ 81.1-82.1" (8:40)
10 168.00 10. 00 85 N 82.1-83.17 (12:24) o
I s H : . N e VYT G#209259 83.1-83.9" (9:00) 100% Recovery [ Grey. moist. very dense. SILT. some fine to coarse G#209265
10.00 - : Olive. moist. very dense. fine to coarse SANDY SILT. NN 10.00 -
30 24/18 11/25/21/26 52 73 S S . A-4. ML | Core Blocked 30 12/12 42/55 -—- sands little gravel. or fine to coarse SANDY SILT. A-4. ML
12, v v . .
2.00 trace to little gravel, occasional cobbles, (Till) WC=10.1% \\k 11.00 little gravels (Till), WC=8.5%
\ R2:Core Times (min:sec)
] 83.9-84.9" (7:45)
Y 84.9-85.9° (7:38)
WY 8s.9-86.9° (8:10)
\\ 86.9-87.9° (9:50)
89.60 87.9-88.4° (6:00) 100% Recovery
Core Blocked
88.40
Bottom of Exploration at 88.40 feet below ground
F 15 - 90 surface. | s )
15.00 - Similar to above. G6#209260 15.00 - Similar to above. G#209266
40 24/20 17.00 17/36/46/50 82 115 A-4. SM a0 24/20 17.00 25/40/40/50 80 12 A-4. SM
. WC=7.9% . WC=8.2%
[ 20 20.00 - Similar to above. but wet. 95 [ 20 20.00 = Similar to above. m
50 9.6/5 2(') 80 37/50(3.6") - A0H A0H= Open Hole with large Roller Cone. 5D 12712 2; 00 20/52 -— m
% 5
[ pm ) .
154.00 24.00] 7p] Ay
(2]
L 25 . 100 L 25 . . I [ I
25.00 - Greys wets very dense. fine to coarse SANDY SILT. Remarks: 25.00 - Grey. moist. very dense. SILT. some fine to coarse () | | |
60 6/6 25.50 55 - trace to little gravel. (Till), 60 18718 26.50 20/29/50 79 m sand. little gravel. or fine to coorse SANDY SILT. N | | |
The very dense glocial till is well bonded or cemented. little gravel., (Till). - | | |
]
) |
= | |
T T
| |
Stratification lines represent approximate boundories between soil typesi tronsitions may be gradual. Page 2 of 2 | |
wJ | |
* Woter level readings have been made ot times ond under conditions stoted. Groundwater fluctuotions moy occur due to conditions other . ': | |
thon those presen" ot the time meosuremsnlis were made. " ' " Bori ng No.: BB-SSU-101 T | |
b = | |
- 30 imi . F 30 132.30@%g884 - - -~ -~ -~ -~ -~ -~ - ——"———————— — — — — - 30,00 R
70 6/6 30.00 - a7 o Similar to above: but saturated. W 1.2/0 | 30:00 - 50¢1.2") . Similar to above. but occasional cobbles. — : :
30.50 * 30.10 ‘ Cobble from 30.1-30.4' bgs. o
Boulder from 30.4-32.0° bgs. Roller Coned ghead to T T
35.5" bgs. 8 | |
v (2 i
| <<
(] L | |
O | | | |
Sl o
= | | |
s o . | | |
Cobble from 34.0-34.6" bgs. = | | |
[ 35 35.00 - Similaor to above. but wet. G#209261 [ 35 35.50 - 8 g 8
80 24/24 37.00 30/39/32/32 7 99 A-4. ML 70 674 36.00 55(6") --= Similar to above. ol |w|w
WC=8.1% x |Wlw]|Z2|2 %)
w dlIs|<|< L
SR N ME
zZ wlrlololunlunlunln]lZ
< [2loldlwlzlzIzzE
= [2[(w|S9]2|3|5|5a]|°
N Zlixl|Z|1Z|1==1=|=
S [Qlolele|l|l|e|1?]o
(@] njwlinlunl>I>1>1>|-
r |wiluwlwlwlulw|lw|w
a ||| |@¥ || |w
[ 40 20.00 - Similar to above. but wet. [ 40 20.00 - Similar to above. G#209267
30 6/6 4(') 50 50 - 8D 18/18 4; 50 33/43/53 96 134 A-4, ML
. . WC=9.0% :> "
[ 45 45.00 - Similar to above. but wet. [ 45 45.00 - Similar to above. m o
100 | 24724 ; 21/38/44/57 82 115 9P  |9.6/9.6 . 51/50(3.6") ---
47.00 45.80 c :
F 50 . I 50 112.30 50.00 L I
1o | 1212 | 50-00 - 28/50 — Grey. wet. very dense. fine o coarse SANDY SILT. w0 | e | 50-00 - o — Grey. wet. very dense. fine o coorse SAND. some 64209268 Q
51.00 trace gravels (Till). 50.50 : . A-1-bs SM
gravel. some silts (Till). WC=10.1% Z U)
\ {
L 55 L 55 \\ / O (|
| - O
57.80 - 1
R1 | 60743 ROD = 0% NO-2 i D: 2 |
62.80 104.50 - 57,801 o 0P)]
Top of Bedrock at Elev. 104.5°. D_.
119.00 59.00 R1: Bedrock: D: U D:'
Grey-black. fine-grained. metasedimentary. PHYLLITE. m Z
L 50 . L 60 moderately hards slightly weathered. moderately to
60,00 — Greys wet. very dense. SILT, some ffne to coarse sand | G#209262 highly fractured. fractures from horizontal to —_— O
120 6/5 60.50 55 - and gravel. occasional cobbless (Till). A-4. SM vertical with minor silt in-filling oand iron staining
WC=7.2% along fractures. Rock Mass Quality is Very Poor. Z m
[Penobscot Formation)
R1:Core Times (min:sec) o D-'
99,50 57.B-58.8° (6:35)
58.8-59.8' (4:28) EI O)
59.8-60.8" (4:30)
60.8-61.8" (4:29) :d
61.8-62.8" (4:37) 70% Recovery
52,804 c ) : Z
L 65 L 65 Bottom of Exploration at 62.80 feet below ground
surface. O o
[ 70 Similar to above: but wet. L 70
130 | ese | 79:00 - 58 -
70.50 O )
15 \ ] 15
Remarks: Remarks:
The very dense glacial till is well bonded or cemented. The very dense glacial till is well bonded or cemented.
Stratification lines represent opproximate boundaries between soil typesi tronsitions may be gradual. Page 1 of 2 Stratification lines represent approximate boundaries between soil typesi transitions may be gradual. Page 1 of 1
* Water level readings have been made at times ond under conditions stated. Groundwater fluctuations may occur due to conditions other . * Water level readings have been made at times ond under conditions stated. Groundwater fluctuations may occur due to conditions other .
thon those present ot the time measurements were mode, Bori ng No.: BB-SSU-101 than those present at the time measurements were made. Bori ng No.: BB-SSU-102
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Filename

Maine

Department of Transportation

Soil/Rock Exploration Log

US CUSTOMARY UNITS

Project: Stockton Springs Underpass Bridge |BOring No.: BB-SS
#5760 Church Street & Route 1
Location: Stockton Springs. Maine WIN: 1510

U-104

8.00

Maine

Department of Transportation

Soi I/Rock Exploration Log
US CUSTOMARY UNITS

Project: Stockton Springs Underpass Bridge
#5760 Church Street & Route 1
Location: Stockton Springs. Maine

Boring No.:

WIN:

BB-SSU-104

15108.00

Driller: MaineDOT Elevation (ft.) 185.0 Auger 10/00: 5" Solid Stem
Operator: B. Wilder/C. Giles Datum: NAVD 88 Samp ler: Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Haommer Wt./Fall: 140#/30"

Date Start/Finish: 4/14/09. 4/28/09 Drilling Method: Cased Wash Boring Core Barrel: NO-2"

Boring Location: 8+32.1, 8.6 ft Rt« Casing 1D/0D: HW Water Level¥*; 18.0' bgs.

Maine Department of Transportdtion |eroject: stockton springs Underpass Bridge |BOring No.: BB-SSU-103

Soil/Rock Exploration Log Locofionfs ;fB;’ckc?:; cShDrSi*r'n’::f nfoiRno: te

US CUSTOMARY UNITS WIN: 15108.00

Drillers MaineDOT Elevation (ft.) 161.2 Auger 1D/0D: 5" Solid Stem
Operator: B. Wilder/C. Giles Datums: NAVD 88 Samplers: Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 6/8/09-6/8/09 Drilling Method: Cased Wash Boring Core Barrel: NO-2"
Boring Location: 7+48.8, 31.8 ft Lt. Casing 107003 HW Water Level¥*: 2.1' bgs.
Haommer Efficiency Factor: 0.84 Hammer Type: Automatic X Hydraulic O Rope & Cathead [J

Hammer Efficiency Factor: 0.84

Hammer Type:

Automatic

Hydraulic [J Rope & Cathead [J

Definitionss

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

U = Thin Wall Tube Samle

MU = Unsuccessful Thin Wall Tube Sample attempt
V = Insitu Vone Sheor Test.

ful [nsity V.

R = Rock Core Sample

SSA = Solid Stem Auger
HSA = Hol low Stem Auger ap

RC = Roller Cone

WOH = weight of 1401b. hommer
PP = Pocket PenetrometerWOR/C = weight of rods or casing

T ot 1 1P _= wei

Sy = Insitu Field Vane Shear Strength (psf)
Pocket Torvone Shear Strength I(psf)
Unconfined Compressive Strength Iksf)
N-uncorrected = Raw field SPT N-value
Hommer Efficiency Foctor = Annual Calibration Value Pl = Plasticity [ndex
Ngg = SPT N-uncorrected corrected for hommer efficiency G = Grain Size Analysis
= |Hommer Efficiency Factor/60%)#N-uncorrected

TV

Sut 1gb) = Lab Vane Shear

LL = Liquid Limit
PL = Plastic Limit

C = Consolidation Test

Strength [(psf)|

WC = water content. percent

Definitions:

0 = Split Spoon Sample
MD = Unsuccessful Split Spoon Sample attempt
U = Thin Wall Tube Sample
MU = Unsuccessful Thin Waoll Tube Somple attempt
V = [nsitu Vone Sheor Tests

R = Rock Core Sample
SSA = Solid Stem Auger

HSA = Hol low Stem Auger

RC = Roller Cone

WOH = weight of 1401b. hammer
PP = Pocket PenetrometerWDR/C = weight of rods or cosing

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

LL = Liquid Limit
PL = Plastic Limit

Hommer Efficiency Factor = Annual Calibration Value Pl = Plasticity Index
Ngp = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

Sullab) = Lab Vane Shear Strength (psf)
WC = water content. percent

Driller: MaineDOT Elevation (ft.) 185.0 Auger 10/00: 5" Solid Stem
Operator: B. Wilder/C. Giles Datum: NAVD 88 Samp lers: Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Falls 140#/30"

Date Start/Finish: 4/14/09. 4/28/09 Orilling Method: Cased Wash Boring Core Barrel: NO-2"

Boring Location: 8+32.1. 8.6 ft Rt. Casing 107003 HW Water Level¥*: 18.0' bgs.

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

Definitions:

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

U = Thin Wall Tube Somple

MU = Unsuccessful Thin Wall Tube Somple attempt
V = Insitu Vane Sheor Test.

R = Rock Core Sample

RC = Rol ler Cone

SSA = Solid Stem Auger
HSA = Hollow Stem Auger

WOH = weight of 1401b. hammer
PP = Pocket PenetrometerWOR/C = weight of rods or casing

Sy = Insitu Field Vane Shear Strength

(ps¥)

Ty = Pocket Torvane Shear Strength (psf)

N-uncorrected = Raw field SPT N-value

Ngo = SPT N-uncorrected corrected for

ap = Unconfined Compressive Strength (ksf)

Hommer Efficiency Factor = Annual Calibration Value

hommer efficiency

Sut1ab) = Lab Vane Shear Strength (psf)
WC = water content. percent

LL = Liquid Limit

PL = Plostic Limit

Pl = Plasticity Index

G = Grain Size Analysis

BRIDGE PLANS

STATE OF MAINE
DEPARTMENT OF TRANSPORTATION
BH-1510(800)X
15108.00

BRIDGE NO. 5760

SIGNATURE
P.E. NUMBER

JULY 2009

nsity Vane She Test gttempt 1P = Wei = (Hommer Efficiency Foctor/60%)#N-uncorrected C = Consolidation Test
~ Samp le [nformation
c . o Laboratory
- Z f& = _ g g Testing
b 2 g 3 ¢ - = ° 5 - Visual Description and Remarks RﬂssquT*OS/
- o - + 6 - o
[} o ) o o o + =
sl g | 3 ¥ gE5:¢ g sel sz % o
a g ¢ g 330 5 o | a5 | 3+ 5 Uhified Class
'3 o [ O 4 - L+ Q 6 ] © O - - =
o ) a V) — O VWV — z zZ O @ w — <1
1) 75.40 - \\ RTiCore Times (minisec)
R2 60/60 36 a0 ROD = 46% 70.4-71.4' (9:16)
- \\ 71.4-72.4" (11:35)
72.4-73.4" (9:00)
\§ 73.4-74.4" (9:10)
\\ 74.4-75.4' (9:50) 100% Recovery
\ R2:Core Times (min:sec)
SNy 75-4-76.4" (7:15)
\\\ 76.4-77.4" (7:23)
77.4-78.4" (5335)
\\ 78.4-79.4" (6:12)
80 79.4-80.4" (7:25) 100% Recovery
104.60 80. 40
Bottom of Exploration at 80.40 feet below ground
surface.
85
90
95
100
Remarks:
The very dense glacial till is well bonded or cemented.
Stratification lines represent approximate boundories between soil types! transitions may be gradual, Page 2 of 2

* Woter level readings have been made ot times and under conditions stoted.
thon those present ot the time megsurements were made.

CGroundwaoter fluctuations moy occur due to conditions other

Boring

No.: BB-SSU-104

~ Sample [nformation
c - o Laboratory
~ . st ;C& < _ g 2 Testing
by 2 S 3 N N 5 - Visual Description and Remarks R::s":".rfos/
-~ @ -~ e 6 - °
o [+4 o po ] [=] fed + . d
£] 2 S 87 25658 g cel 82| g ol
a g ¢ g 3oL n 5 o | B8 ° - 5} Uhified Class
[ =} o O 4 — C+ Qv T o o = -4 [
o ) a VI — DN n-— 0 =z =z © @ W o— =
0
san |160.80 PAVEMENT, 0.40]
1.00 - Brown. wet., medium dense. fine to coarse SAND. some G#209269
10 24/15 s 10787573 13 18 gravel. trace silt (Fill). A-1-bs SW-SM|
3.00 —
WwC=9.5%
157.20 ¥ 4.00
F 5 5.00 - Greys wets very dense. SILT» some fine to coarse G#209270
20 12712 é 00 24/66 -— 29 sand. little gravel. or fine to coarse SANDY SILT. A-4. ML
. little gravel. (Till). WC=8.6%
328 Spun large Roller Cone chead to 10.0’ bgs.
OPEN
HOLE
[ 10 10.00 - Similar to above. G#209271
30 24/23 1% 00 23/38/46/46 84 118 A-4, ML
. WC=9.1%
148.50 S - - 12,70
Boulder from 12.7-15.8"' bgs.
[ '° 15.50 '3
R1 30710 200 ROD = N/A% NoF2 |1as.to |t — - - e e 15.50
18.00 R1:BOULDER - TILL. (R1 in Sample Cup) 0:_24092“73
R1:Core Times (minssec) VIC=g P
15.5-16.5' (2:02) "oR
16.5-17.5' (2:01)
17.5-18.0" (2:12)
143.20 Core Blocked in Till.
OPEN C \Grey- wets very denses SILT. some fine to coorse sands
HOLE frace fo some gravel, (Till). —__ __ __ _ __18.00]
Rol ler Coned ahead from 18.0-20.0° bgs.
I 20 20.00 - Similar to above, but occasional cobbles.
40 24724 5 24/36/31/38 73 102
22.00
[ 25 25.00 - Grey. wet. very dense. SILT. some fine to coarse sand.
S0 24724 27.00 19/26/37/55 63 88 trace to some gravel« (Till).
[ 30 30.00 = Similor to above. G#209273
60 12712 3; 00 39/50 - A-4. ML
. WC=9.8%
F 35 Similar to above.
35.00 -
70 12712 36.00 30/50
[ 40 Similar to above.
20.4/ 40.00 -
80 20.4 21.70 43/44/47/50(2.4) 91 127
F 45 25.00 = I Similar to above. G#209274
90 18718 4é 50 24742750 92 129 \ / A-4, SM
. \ / WC=9.1%
- 50 500 111.20 [ 50.001
.6/3. YT 6" _— NO- Rock fragments.
W0 [3:8735° | Ts0.30 ROD. 2 RA% 02 1110.50 Rol ler Coned ohead from 50.3-50.7° bgs. s0.70
5676 .70
55.70 R2:COBBLES.
R2:Core Times (min:sec)
50.7-51.7" (1210)
51.7-52.7' (1:10)
52.7-53.7" (0:30)
53.7-54.7' (1:10)
54.7-55.7' (0:35) 17% Recovery
W
105.50 T 55. 70
\ Top of Bedrock at Elev. 105.5
| Roller Coned ahead in apparent weathered rock from
55.7°-57.2" bgs.
N\
57.20 - _ L \\
R3 60730 62.20 ROD = 0% NO-2 \\ R3: Bedrock:
N Grey-black. fine-grained, metasedimentary. PHYLLITE.
soft. moderately weathered. highly fractured. core is|
\*& granulized. fractures are silt in-filled and iron
\ stained. Rock Mass Quality is Very Poor. [Penobscot
Formation)
F 60 N
L\ R3:Core Times (min:isec)
N 57.2-58.2" (2:45)
58.2-59.2" (2:40)
| 59-2-60.2" (2:45)
99.00 60.2-61.2" (2:43)
61.2-62.2"' (4310) 50% Recovery
£62.204
Bottom of Exploration at 62.20 feet below ground
surface.
[ 65
F 70
15
Remarks:
The very dense glacial till is well bonded or cemented.
Stratification lines represent approximate boundaries between soil typesi transitions may be gradual. Page 1 of 1
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than those presenli at the time meosuremsnlts were made. ' Bori ng No.: BB-SSU-103

| MV_= Un. ful Insitu Ve hear Test att WOIP_= Weight of s Ngo = (Hommer Efficiency Factor/60%)#N-uncorrected C = Consol idation Test
~ Samp I 1nformation
c . o Laboratory
- = f& £ _ g 2 Testing
b 2 S 3 e o = 4 5 - Visual Description and Remarks Resul ts/
= ] - T = ) AASHTO
c 2 S 2~ 0oL 2-8 8 2o 5~ < and
& g é gy 805G 5 o| ad| 3+ ] 8 Uhified Class
3 o < O 4 - L+ Qv ! 3 O — —_ 4 \
o v a V) — DAV~ O z z © m W~ 1=l
0 _ PAVEMENT.
SSA |184.45 ® 0.551
1.00 - o Brown, damp., dense., fine to coarse SAND. some gravel. G#209275
10 24/11 > 12712714714 26 36 liftle silft. occasional cobbles (Fill). p-1-D+ SW-SM|
3.00 —
WC=2.8%
5 180.00 [; - 5-001 6209226
20 24/18 5.00 - 6/24/25/45 49 69 Bfowm damp, very denses fine to coarse SANDs some A-2-4. SM
7.00 silt. trace gravel.
WC=8.1%
10 T0.00 - Similar to above.
30 24/20 ; 11/35/31/22 66 92
12.00
/ 172.00 13.00
15 15.00 - Brown. wet. very dense. fine to coarse SANDY SILT. G#209227
40 24724 M 9/21/33/33 54 6 17 trace gravel (Till) . A-4. ML
17.00
WC=13.3%
58
97
167.00 18.00
158
19,00 - Brown. wet. very dense. silty fine to medium SAND. G#209228
50 24720 . 25731742731 73 102 83 trace coarse sand and gravel (Till). A-4. SM
21.00 -
20 WC=12.2%
131
213 B g
163.00 fias 22.00
503 Cobble from 22.4-22.8" bgs.
319
10.8/ 24.00 - Grey. wet. very dense. SILT., some fine to coarse sand.| G#209229
6D 10.8 24.90 54/50(4.8") -—= 90H little gravel. (Till). A-4. ML
25 QOH= Open Hole with large Roller Cone WC=8.5%
i
156. 00 [{3Ha 29.00
30 30.00 - Olive. wets very denses SILT. some fine to coarse
70 6/6 : 54 - sand. trace to some gravel. occasional cobbles.
30.50 (Titn
35 35.00 - Similor to above.
80 18/18 36.50 37/42/58 100 | 140
40 20.00 - Similar to above. 6#209230
90 24724 4é 00 19/35/42/744 7 108 A-4. ML
. WwC=9.3%
45 0.8/ | 45.00 - Similar to above.
100 10.8 45.90 41/55(4.8") -
50 50.00 - " Olive. wet. very dense. SILT. some fine to coarse
110 (9.6/9.6 50.80 42/53(3.6") - sand. trace to some gravel. occasional cobbles.
(Titl).
55
60 60.00 - Similar to above. G#209231
120 12712 6; 00 35/60 - A-4., SM
. WC=B.5%
6s \ /
\ / 117.00 | 68.00
Brown. wet. very dense. fine to coarse SAND. some
silt. some gravel. rock fragments.
o 70.00 114.70 70.30
1R310 3é8§266 76.30 3863._6(';_;. - NOF2 - Top of Bedrock at Elev. 114.7°. e
7646 — Rol ler Coned ahead to 70.4° bgs.
15.40
R1. R2: Bedrock:
Grey-black. fine-grained. metasedimentary. PHYLLITE.
moderately hard. slightly weathereds highly fractured
from 70.4" to 75.4' then moderately fractured.
fractures from horizontal to vertical with minor silt
in-filling ond iron staining along fractures. Rock
Mass Quality is Very Poor to Poor. [Penobscot
Formation)
15
Remarks:
The very dense glacial till is well bonded or cemented.
Stratificotion lines represent approximate boundaries between soil typesi transitions may be gradual. Page 1 of 2
* woter level readings have been made ot times ond under conditions stated. Groundwater fluctuotions may occur due to conditions other .
than those presen‘i G+ the tine meosurements were mode. " ' " Boring No.: BB-SSU-104
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Maine Department of Transportation Project: Stockton Springs Underpass Bridge #5760 Boring No.: BB-SSU-101
f : Church Street & Route 1
Soil/Rock Exploration Log . " ©
L tion: Stockton Springs, Maine .

US CUSTOMARY UNITS ocation pring WIN: 15108.00
Driller: MaineDOT Elevation (ft.) 178.0 Auger ID/OD: 5" Solid Stem
Operator: B. Wilder/C. Giles Datum: NAVD 88 Sampler: Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 4/29/09-4/30/09 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 6+65.7, 13.5 ft Lt. Casing ID/OD: HW Water Level™: 17.0' bgs.
Hammer Efficiency Factor: 0.84 Hammer Type:  Automatic X Hydraulic( Rope & Cathead [

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

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

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

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 Laboratory
lelg | 2 .| 2 T
o = © £ o o =1 . - Results
= z [a} S o par
£ = g 2 e = S £ .5 o Visual Description and Remarks AASHTO
£ g £ e 252 _0O g g E I = and
o) 5 & E- 228w 3 8| 2| axz)| o Unified Class.
[a} 0 o n E nnhs z z Om | WE | O
0 I
SSA 177.70 PAVEMENT. 050
Brown, damp, medium dense, fine to coarse SAND, some gravel, trace | G#209257
1D 24/14 1.00 - 3.00 6/9/6/6 15 21 silt (Fill). A-1-b, SW-SM
WC=3.8%
[ 5 (2D) 5.0-6.0" bgs. G#209258
2D/A 24/15 | 5.00-7.00 4/4/5/5 9 13 A-4, ML
172.00 |3t 6.00] wWC=10.1%
! (2D/A) 6.0-7.0" bgs.
Brown, moist, medium dense, fine to medium SANDY SILT trace
gravel. (Fill? Till?)
L 10 168.00 10.001  G#209259
3D 24/18 |10.00 - 12.00 11/25/27/26 52 73 Olive, moist, very dense, fine to coarse SANDY SILT, trace to little A-d ML
gravel, occasional cobbles, (Till). WC=i0 1%
[ 15 Similar to above. G#209260
4D 24/20 [15.00 - 17.00 17/36/46/50 82 115 A-4, SM
WC=7.9%
- 20 " Similar to above, but wet.
5D 9.6/5 20.00 - 20.80 37/50(3.6") a0H a0H= Open Hole with large Roller Cone.
154.00 |; 24,00
25
Remarks:
The very dense glacial till is well bonded or cemented.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 4
* 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 BO” n g NO . BB'SSU'lOl




Maine Department of Transportatlon Project: Stockton Springs Underpass Bridge #5760 Boring No.: BB-SSU-101
f : Church Street & Route 1
Soil/Rock Exploration Log . " "
Location: Stockton Springs, Maine .

US CUSTOMARY UNITS pring WIN: 15108.00
Driller: MaineDOT Elevation (ft.) 178.0 Auger ID/OD: 5" Solid Stem
Operator: B. Wilder/C. Giles Datum: NAVD 88 Sampler: Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 4/29/09-4/30/09 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 6+65.7, 13.5 ft Lt. Casing ID/OD: HW Water Level™: 17.0' 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

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 o Testing
o = ) £ < 3] o ) - Results/
= z 5 [a] % o —
£ = g 2 e ¢ = = o 5 o Visual Description and Remarks AASHTO
gl g £ g 252 _0O g el & = and
| = & Sz 3LgHx 3 8| g8l z3z| ¢ Unified Class.
[a} n o nE Dnns z z Oom | WE| O
25 L4 Grey, wet, very dense, fine to coarse SANDY SILT, trace to little
6D 6/6 25.00 - 25.50 55 --- ..: E.!' gravel, (Till).
[ 30 E Similar to above, but saturated.
7D 6/6 |30.00-30.50 57 E
[ 35 Similar to above, but wet. G#209261
8D 24/24 [35.00 - 37.00 30/39/32/32 71 99 A-4, ML
WC=8.1%
- 40 Similar to above, but wet.
9D 6/6 40.00 - 40.50 50 -
F 45 Similar to above, but wet.
10D 24/24 [45.00 - 47.00 21/38/44/57 82 115
50
Remarks:
The very dense glacial till is well bonded or cemented.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 2 of 4
* 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-SSU-101




Maine Department of Transportatlon Project: Stockton Springs Underpass Bridge #5760 Boring No.: BB-SSU-101
f : Church Street & Route 1
Soil/Rock Exploration Log . " "
Location: Stockton Springs, Maine .

US CUSTOMARY UNITS pring WIN: 15108.00
Driller: MaineDOT Elevation (ft.) 178.0 Auger ID/OD: 5" Solid Stem
Operator: B. Wilder/C. Giles Datum: NAVD 88 Sampler: Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 4/29/09-4/30/09 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 6+65.7, 13.5 ft Lt. Casing ID/OD: HW Water Level™: 17.0' 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
aporatory
= £ -~ B o Testing
S < ) c < © s} . _
= z S o © e 2 c - Visual Description and Remarks Results/
= o & o SO S o S o AASHTO
£| g = g 252_0O g £e| g = and
| = & Sz 3LgHx 3 8| g8l z3z| ¢ Unified Class.
[a} n o nE Dnns z z Oom | WE| O
50 Grey, wet, very dense, fine to coarse SANDY SILT, trace gravel, (Till)
11D | 12/12 |50.00 - 51.00 28/50 Y, WeL, ety dense, +trace gravel, (Till)
F 55
59.001
[ 60 Grey, wet, very dense, SILT, some fine to coarse sand and gravel, G#209262
12D 6/5 60.00 - 60.50 55 occasional cobbles, (Till). A-4, SM
WC=7.2%
5 Eh".:
gsaEE
'E.s. e
i !3
- 65 E.aﬂ E
IMBSRERE
Bipded
i
EE NG
e Glbd
E .l
it d
L 70 .1 e _.‘fg P
kel Similar to above, but wet.
13D 6/6 70.00 - 70.50 58 --- E E,
E.E .E
2
75 \ , Iu p
Remarks:
The very dense glacial till is well bonded or cemented.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 3 of 4
* 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-SSU-101




Maine Department of Transportatlon Project: Stockton Springs Underpass Bridge #5760 Boring No.: BB-SSU-101
f : Church Street & Route 1
Soil/Rock Exploration Log . " "
Location: Stockton Springs, Maine .

US CUSTOMARY UNITS pring WIN: 15108.00
Driller: MaineDOT Elevation (ft.) 178.0 Auger ID/OD: 5" Solid Stem
Operator: B. Wilder/C. Giles Datum: NAVD 88 Sampler: Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 4/29/09-4/30/09 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 6+65.7, 13.5 ft Lt. Casing ID/OD: HW Water Level™: 17.0' bgs.
Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:
D = Split Spoon Sample

U = Thin Wall Tube Sample

MD = Unsuccessful Split Spoon Sample attempt

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

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

LL = Liquid Limit

PL = Plastic Limit

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
— Laboratory
c £ ~ ks Testing
o = ) £ < © ' - Results/
= z 5 o % Qo
£ = g 2 e ¢ = = o 5 Visual Description and Remarks AASHTO
gl g £ g 252 _0O g el & and
| = & 82 3LLpY 3 8| R3] 33 Unified Class.
[a} 0 o nE nnh&s z Z Om | WE
75 !‘Eb i W Grey, wet, very dense, SILT, some fine to coarse sand and gravel,
o E occasional cobbles, (Till).
QL 'i,
; .agﬂg
a oY
99.30 i 78.701
| N Top of Bedrock at Elev. 99.3".
R1 |57.6/57.6(79.10 - 83.90 RQD = 0% NQ-2 N\ Roller Coned ahead from 78.7-79.1' bgs.
- 80 \ \
y R1, R2: Bedrock:
L\Q Grey-black, fine-grained, metasedimentary, PHYLLITE, soft, slightly
N weathered, highly fractured, core is granulized, fractures are silt in-
\ \ filled and iron stained. Rock Mass Quality is Very Poor. [Penobscot
\ J Formation]
¥
_ R1:Core Times (min:sec)
R2 54/54 (83.90 - 88.40 RQD = 0%
Q i \ 79.1-80.1' (7:16)
NN 80.1-81.1' (7:38)
| o5 NN 81.1-82.1' (8:40)
\\ 82.1-83.1' (12:24)
\ 83.1-83.9' (9:00) 100% Recovery
\\\ Core Blocked
AW
\ R2:Core Times (min:sec)
Y 83.9-84.9' (7:45)
\ J 84.9-85.9' (7:38)
89.60 [P0 85.9-86.9' (8:10)
86.9-87.9' (9:50)
87.9-88.4' (6:00) 100% Recovery
L 90 Core Blocked
88.40
Bottom of Exploration at 88.40 feet below ground surface.
- 95
100
Remarks:
The very dense glacial till is well bonded or cemented.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 4 of 4
* 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-SSU-101




Maine Department of Transportation Project: Stockton Springs Underpass Bridge #5760 Boring No.: BB-SSU-102
f : Church Street & Route 1
Soil/Rock Exploration Log . " ©
L tion: Stockton Springs, Maine .

US CUSTOMARY UNITS ocation pring WIN: 15108.00
Driller: MaineDOT Elevation (ft.) 162.3 Auger ID/OD: 5" Solid Stem
Operator: B. Wilder/C. Giles Datum: NAVD 88 Sampler: Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 6/9/09-6/9/09 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 7+39.3,21.7 ft Rt. Casing ID/OD: HW Water Level™: 9.0' 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

RC = Roller Cone

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

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

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
. = %— = N E o Testing
o = ) £ S 3] s) ' - Results/
= z [a] S o ]
£ z g 2 e = S £ .5 o Visual Description and Remarks AASHTO
£ g £ e 252 _0O g g E I = and
o) 5 & E- 320Gk 3 8| 2| axz)| o Unified Class.
[a} 0 o n E nnhs z z Om | WE | O
0 I
SSA | 161.80f PAVEMENT. 0.501
Brown, moist, medium dense, fine to coarse SAND, some gravel, little | G#209263
1D 24/18 1.00 - 3.00 11/12/9/18 21 29 silt (Fill). A-1-b, SM
WC=7.3%
L 5 157.30 5001  G#209264
2D 12/12 | 5.00-6.00 20/55 251 Olive, moist, very dense, fine to coarse SANDY SILT, little gravel. A-4, SM
WC=8.5%
137
T
OPEN
HOLE-]
153.80 |3 8.501
F 10 Grey, moist, very dense, SILT, some fine to coarse sand, little gravel, G#209265
3D 12/12° |10.00 - 11.00 42/55 or fine to coarse SANDY SILT, little gravel, (Till). A-4, ML
WC=8.5%
[ 15 Similar to above. G#209266
4D 24/20 [15.00 - 17.00 25/40/40/50 80 112 A-4,SM
WC=8.2%
- 20 Similar to above.
5D 12/12  |20.00 - 21.00 20/52
25
Remarks:
The very dense glacial till is well bonded or cemented.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 3
* Water level readings have bl de at ti d und diti tated. Groundwater fluctuati due t diti th .
than those present at the ime measuraMments were made. e ons Ay eecreus foronciions ofer Boring No.: BB-SSU-102




Maine Department of Transportatlon Project: Stockton Springs Underpass Bridge #5760 Boring No.: BB-SSU-102
f : Church Street & Route 1
Soil/Rock Exploration Log . " "
Location: Stockton Springs, Maine .

US CUSTOMARY UNITS I pring WIN: 15108.00
Driller: MaineDOT Elevation (ft.) 162.3 Auger ID/OD: 5" Solid Stem
Operator: B. Wilder/C. Giles Datum: NAVD 88 Sampler: Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 6/9/09-6/9/09 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 7+39.3, 21.7 ft Rt. Casing ID/OD: HW Water Level™: 9.0' 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
Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected

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

LL = Liquid Limit

PL = Plastic Limit

Pl = Plasticity Index

G = Grain Size Analysis

C = Consolidation Test

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person
Sample Information Laborat
— aboratory
= £ -~ B o Testing
o = ) £ < 3] o ) - Results/
= P4 5 [a} < o i
£ s g S e ¢ = = o 5 o Visual Description and Remarks AASHTO
gl g £ e 252 _0O g el & = and
| = & Sz 3LLpY 3 8| k3| 33| ¢ Unified Class.
[a} 0 o nE nnh&s z Z Om | WE | O
25 ik Grey, moist, very dense, SILT, some fine to coarse sand, little gravel,
6D 18/18 125.00 - 26.50 20/29/50 & 11 or fine to coarse SANDY SILT, little gravel, (Till).
- 30 132.30 gy — — — — — — — — — — — — 30.001
MD 1.2/0 (30.00-30.10 50(1.2") i Similar to above, but occasional cobbles.
kol Cobble from 30.1-30.4' bgs.
i Boulder from 30.4-32.0" bgs. Roller Coned ahead to 35.5' bgs.
i
."3;,_
L
;:)4’
1 Cobble from 34.0-34.6" bgs.
L 35 f &
7D 6/4 |35.50 - 36.00 55(6") T Similar to above.
[ 40 Similar to above. G#209267
8D 18/18 [40.00 - 41.50 33/43/53 96 134 A-4, ML
WC=9.0%
[ 45 Similar to above.
9D 9.6/9.6 |45.00 - 45.80 51/50(3.6")
50
Remarks:
The very dense glacial till is well bonded or cemented.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 2 of 3
* Water level readings have by de at ti d und ditions stated. Groundwater fluctuati due t diti th .
than those present at the fime measurements were made. o eons may eeeurae foraonciions ofer Boring No.: BB-SSU-102




Maine Department of Transportatlon Project: Stockton Springs Underpass Bridge #5760 Boring No.: BB-SSU-102
SollfRock Exploration Log Location'Cgﬁgccrllt?)tr:eg;ﬁ\gsoﬁailne
US CUSTOMARY UNITS ' ' WIN: 15108.00
Driller: MaineDOT Elevation (ft.) 162.3 Auger ID/OD: 5" Solid Stem
Operator: B. Wilder/C. Giles Datum: NAVD 88 Sampler: Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 6/9/09-6/9/09 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 7+39.3, 21.7 ft Rt. Casing ID/OD: HW Water Level™: 9.0' bgs.
Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX 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 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 E o Testing
) = 9] £ < 3] o ) L Results/
= P4 [a} s ] 3
£ = g 2 e ¢ = = o 5 o Visual Description and Remarks AASHTO
gl g £ g 252 _0O g el & = and
| = & Sz 3LgHx 3 8| g8l z3z| ¢ Unified Class.
[a} 0 o nE nnh&s z Z Om | WE | O
50 112.30 50.00{ G#209268
10D 6/6 50.00 - 50.50 60 Grey, wet, very dense, fine to coarse SAND, some gravel, some silt, A-1-b. SM
(Till). WC=10.1%
\\ //
I
R1 60/43 [57.80 - 62.80 RQD = 0% NQ-2
104.50 57.801
Top of Bedrock at Elev. 104.5'.
R1: Bedrock:
Grey-black, fine-grained, metasedimentary, PHYLLITE, moderately
[ 60 hard, slightly weathered, moderately to highly fractured, fractures from
horizontal to vertical with minor silt in-filling and iron staining along
fractures. Rock Mass Quality is Very Poor. [Penobscot Formation]
R1:Core Times (min:sec)
57.8-58.8" (6:35)
99.50 58.8-59.8' (4:28)
59.8-60.8" (4:30)
60.8-61.8" (4:29)
61.8-62.8" (4:37) 70% Recovery
L 65 62.804
Bottom of Exploration at 62.80 feet below ground surface.
- 70
75
Remarks:
The very dense glacial till is well bonded or cemented.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 3 of 3
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than tho\sle presén?at th\(e time measurem(lents were Lrlna\de. " Hnew et v oceur ey . Borin g No.: BB-SSU-102




Maine Department of Transportation Project: Stockton Springs Underpass Bridge #5760 Boring No.: BB-SSU-103
f : Church Street & Route 1
Soil/Rock Exploration Log . " ©
L tion: Stockton Springs, Maine .

US CUSTOMARY UNITS ocation pring WIN: 15108.00
Driller: MaineDOT Elevation (ft.) 161.2 Auger ID/OD: 5" Solid Stem
Operator: B. Wilder/C. Giles Datum: NAVD 88 Sampler: Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 6/8/09-6/8/09 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 7+48.8, 31.8 ft Lt. Casing ID/OD: HW Water Level™: 2.1' 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

RC = Roller Cone

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

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

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 Laboratory
. = % = N g o Testirlwg/
= k= o <] ) - Results;
= =z fa) s o =
£ = g 2 e = S £ .5 o Visual Description and Remarks AASHTO
£ g £ e 252 _0O g g E I = and
o) 5 & E- 228w 3 8| 2| axz)| o Unified Class.
[a} 0 o n E nnhs z z Om | WE | O
0 I
ssa | 160.80 PAVEMENT. 0.401
Brown, wet, medium dense, fine to coarse SAND, some gravel, trace G#209269
1D 24/15 | 1.00-3.00 10/8/5/3 13 18 silt (Fil). A-1-b, SW-SM
WC=9.5%
157.20 4.001
[ 5 Grey, wet, very dense, SILT, some fine to coarse sand, little gravel, or | G#209270
2D 12/12 5.00 - 6.00 24/66 29 fine to coarse SANDY SILT, little gravel, (Till). A-4, ML
208 Spun large Roller Cone ahead to 10.0' bgs. WC=8.6%
T
OPEN
HOLE-]
[ 10 Similar to above. G#200271
3D 24/23 {10.00 - 12.00 23/38/46/46 84 118 A-4, ML
WC=9.1%
14850 %~ — — — — — — — — —— —— —— —— —— —— —— — — 12.707
Boulder from 12.7-15.8' bgs.
- 15
R1 30/10 [15.50 - 18.00 RQD = N/A% NQ-2 | 14570 % — — — — — — — — — — — —— —— —— — — — 15.501  G#209272
R1:BOULDER - TILL. (R1 in Sample Cup) A-4. ML
R1:Core Times (min:sec) WC;B 6%
K \4‘ 15.5-16.5' (2:02) '
vy 165-17.5 (2:01)
14320 Ned¥] 17.5-18.0' (2:12)
“{liW#{ | core Blocked in Till.
OPEN [T | !
HOLE i .E %..5 \Grey, wet, very dense, SILT, some fine to coarse sand, trace to some
SLEH gravel, (Till).
Mg o —— — — — — — — — — — —— —18.001
20 it E' i Roller Coned ahead from 18.0-20.0' bgs.
4D 24/24 20.00 - 22.00 24/136/37/38 73 102 789 EE Similar to above, but occasional cobbles.
i 25
b Y a
,'5. :Ei:r
M B
AP
IEEg i
25 i
Remarks:
The very dense glacial till is well bonded or cemented.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 3
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than those presen?at the time measurements were made. Y BO” n g NO . BB'SSU'lOS




Maine Department of Transportatlon Project: Stockton Springs Underpass Bridge #5760 Boring No.: BB-SSU-103
f : Church Street & Route 1
Soil/Rock Exploration Log . " "
Location: Stockton Springs, Maine .

US CUSTOMARY UNITS I pring WIN: 15108.00
Driller: MaineDOT Elevation (ft.) 161.2 Auger ID/OD: 5" Solid Stem
Operator: B. Wilder/C. Giles Datum: NAVD 88 Sampler: Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 6/8/09-6/8/09 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 7+48.8, 31.8 ft Lt. Casing ID/OD: HW Water Level™: 2.1' 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
WO1P = Weight of one person

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

Hammer Efficiency Factor = Annual Calibration Value
Ngo = SPT N-uncorrected corrected for hammer efficiency
Ngg = (Hammer Efficiency Factor/60%)*N-uncorrected

Pl = Plasticity Index
G = Grain Size Analysis
C = Consolidation Test

MV = Unsuccessful Insitu Vane Shear Test attempt
Sample Information Laborat
. aporatory
= £ -~ B o Testing
o = ) £ < 3] o ) - Results/
- ; S o
£ % g g e ¢ = = 5 ; Visual Description and Remarks AASHTO
s| 2| & = 252 _0O S 2ol 8 £ and
gl & 5 § 3227 S| 8|83 a5 ¢ Unified Class.
[a} n o nE Dnns z z Oom | WE | O
25 i
50 2a24 |25.00 - 27.00 19/26/37/55 63 88 Grey, wet1 very dense, SILT, some fine to coarse sand, trace to some
gravel, (Till).
[ 30 Similar to above. G#209273
6D 12/12  (30.00 - 31.00 39/50 A-4, ML
WC=9.8%
[ 35 Similar to above.
7D 12/12 |35.00 - 36.00 30/50 -
- 40 Similar to above.
8D 20.4/20.4 140.00 - 41.70 43/44/47/50(2.4) 91 127
[ 45 ‘ Similar to above. G#209274
9D 18/18 |45.00 - 46.50 24/42/50 92 129 A-4, SM
\ / WC=9.1%
50
Remarks:
The very dense glacial till is well bonded or cemented.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 2 of 3
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than tho\sle presén?at th\(e time measurem(lents were Lrlna\de. " Hnew et v oceur ey . Borin g No.: BB-SSU-103




Maine Department of Transportatlon Project: Stockton Springs Underpass Bridge #5760 Boring No.: BB-SSU-103
f : Church Street & Route 1
Soil/Rock Exploration Log . " "
Location: Stockton Springs, Maine .

US CUSTOMARY UNITS I pring WIN: 15108.00
Driller: MaineDOT Elevation (ft.) 161.2 Auger ID/OD: 5" Solid Stem
Operator: B. Wilder/C. Giles Datum: NAVD 88 Sampler: Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 6/8/09-6/8/09 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 7+48.8, 31.8 ft Lt. Casing ID/OD: HW Water Level™: 2.1' bgs.
Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX Hydraulic( Rope & Cathead [

Definitions:
D = Split Spoon Sample

U = Thin Wall Tube Sample

V = Insitu Vane Shear Test,

MD = Unsuccessful Split Spoon Sample attempt

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

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

WOR/C = weight of rods or

WOH = weight of 140lb. hammer

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

casing 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
- = % = . E o Testir|1g/
o = o £ < 31 =1 ) - Results,
= z a s o |
£ = g 2 e ¢ = = o .5 o Visual Description and Remarks AASHTO
gl g £ g 252 _0O g el & = and
| = & 82 3LLpY 3 8| k3| 33| ¢ Unified Class.
[a} 0 o nE nnh&s z Z Om | WE | O
50 | 50.001
10D 3.6/3.6 [50.00 - 50.30 50(3.6") NQ-2 Rock fragments.
R2 60/10—15070-55.70 RQD-=N/AY: \Roller Coned ahead from 50.3-50.7" bgs.
50.701
R2:COBBLES.
R2:Core Times (min:sec)
50.7-51.7' (1:10)
51.7-52.7' (1:10)
52.7-53.7' (0:30)
53.7-54.7' (1:10)
54.7-55.7' (0:35) 17% Recovery
- 55 NIz
RC | 10550 d 55,70
\\\ Top of Bedrock at Elev. 105.5'
N % Roller Coned ahead in apparent weathered rock from 55.7'-57.2" bgs.
R3 60/30 [57.20 - 62.20 RQD = 0% NQ-2 \
\\\ R3: Bedrock:
% Grey-black, fine-grained, metasedimentary, PHYLLITE, soft,
\ moderately weathered, highly fractured, core is granulized, fractures
\ are silt in-filled and iron stained. Rock Mass Quality is Very Poor.
N ]
L o \Q [Penobscot Formation]
\ R3:Core Times (min:sec)
Y 57.2-58.2' (2:45)
m 58.2-59.2' (2:40)
99.00 AN\ 50 2-60.2' (2:45)
60.2-61.2' (2:43)
61.2-62.2' (4:10) 50% Recovery
62.201
Bottom of Exploration at 62.20 feet below ground surface.
- 65
- 70
75
Remarks:
The very dense glacial till is well bonded or cemented.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 3 of 3
* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other .
than tho\sle presén?at th\(e time measurem(lents were Lrlna\de. " Hnew et v oceur ey . Bori ng No.: BB-SSU-103




Maine Department of Transportation Project: Stockton Springs Underpass Bridge #5760 Boring No.: BB-SSU-104
f : Church Street & Route 1
Soil/Rock Exploration Log . " ©
L tion: Stockton Springs, Maine .

US CUSTOMARY UNITS ocation pring WIN: 15108.00
Driller: MaineDOT Elevation (ft.) 185.0 Auger ID/OD: 5" Solid Stem
Operator: B. Wilder/C. Giles Datum: NAVD 88 Sampler: Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 4/14/09, 4/28/09 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 8+32.1, 8.6 ft Rt. Casing ID/OD: HW Water Level™: 18.0' 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

RC = Roller Cone

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

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

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 Laboratory
. = %— = N E o Testing
o = ) £ S 3] s) ' - Results/
= z [a] < o -
£ z g 0 e = S £ o .5 o Visual Description and Remarks AASHTO
£ g £ e 252 _0O g £21| @ = and
o) 5 & E- 228w 3 8| 2| axz)| o Unified Class.
[a} 0 o n E nnhs z z Om | WE | O
0 ! PAVEMENT.
SSA | 184. 0.551
Brown, damp, dense, fine to coarse SAND, some gravel, little silt, G#209275
1D | 24/17 | 1.00-3.00 121121414 26 | 36 occasional cobbles (Fill). A-1-b, SW-SM
WC=2.8%
L 5 180.00; 5.001  G4209226
2D 24/18 | 5.00-7.00 6/24/25/45 49 69 EsE Brown, damp, very dense, fine to coarse SAND, some silt, trace gravel. A-2-4 SM
WC=8.1%
[ 10 Hiideok]  Similar to above.
3D 24/20 {10.00 - 12.00 17/35/31/22 66 92 LT
HpEL
g & 1
172.00 Hfi 13.001
.
- 15 Brown, wet, very dense, fine to coarse SANDY SILT, trace gravel G#209227
4D 24/24 [15.00 - 17.00 9/21/33/33 54 76 17 (Tilly . A-4, ML
WC=13.3%
58
97 :
167.00 {4 18.001
158
Brown, wet, very dense, silty fine to medium SAND, trace coarse sand | G#209228
5D 24/20 [19.00 - 21.00 25/31/42/37 73 102 83 and gravel (Till). A-4, SM
20 WC=12.2%
131
213
163.00 [{173 22.001
503 Cobble from 22.4-22.8" bgs.
319
T Grey, wet, very dense, SILT, some fine to coarse sand, little gravel, G#209229
e 6D |[10.8/10.824.00 - 24.90 54/50(4.8") --- a0OH (Till) A-4 ML
| : )
Remarks:
The very dense glacial till is well bonded or cemented.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 4
* 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 BO” n g NO . BB'SSU'104




Maine Department of Transportatlon Project: Stockton Springs Underpass Bridge #5760 Boring No.: BB-SSU-104
f : Church Street & Route 1
Soil/Rock Exploration Log . " "
Location: Stockton Springs, Maine .

US CUSTOMARY UNITS pring WIN: 15108.00
Driller: MaineDOT Elevation (ft.) 185.0 Auger ID/OD: 5" Solid Stem
Operator: B. Wilder/C. Giles Datum: NAVD 88 Sampler: Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 4/14/09, 4/28/09 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 8+32.1, 8.6 ft Rt. Casing ID/OD: HW Water Level™: 18.0' 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

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 o Testing
o = ) £ < 3] o ) - Results/
= z 5 [a] % o —
£ = g 2 e ¢ = = o 5 o Visual Description and Remarks AASHTO
gl g £ g 252 _0O g el & = and
el s & sz 5328% ¢ | 8| &s |z ¢ Unified Class.
[a) n o 0n o mwnwmw=o =z =z Om w e O]
25 113t @OH= Open Hole with large Roller Cone WC=8.5%
Grey, wet, very dense, SILT, some fine to coarse sand, little gravel,
(Till).
156.00 29.001
- 30 Olive, wet, very dense, SILT, some fine to coarse sand, trace to some
7D 6/6 30.00 - 30.50 54 gravel, occasional cobbles, (Till).
g !
oY
ok i.:.'
S| é?
pfd
% E
[ 35 Similar to above.
8D 18/18 |35.00 - 36.50 37/42/58 100 140
[ 40 Similar to above. G#209230
9D 24/24 140.00 - 42.00 19/35/42/44 77 108 A-4, ML
WC=9.3%
- 45 Similar to above.
10D |10.8/10.845.00 - 45.90 41/55(4.8") ---
50
Remarks:
The very dense glacial till is well bonded or cemented.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 2 of 4
* 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-SSU-104




Maine Department of Transportatlon Project: Stockton Springs Underpass Bridge #5760 Boring No.: BB-SSU-104
Soi/Rock Exploration Log Location'Cgﬁgccrllt?)tr:eg;t)rﬁgsoﬁailne
US CUSTOMARY UNITS ' ' WIN: 15108.00
Driller: MaineDOT Elevation (ft.) 185.0 Auger ID/OD: 5" Solid Stem
Operator: B. Wilder/C. Giles Datum: NAVD 88 Sampler: Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 4/14/09, 4/28/09 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 8+32.1, 8.6 ft Rt. Casing ID/OD: HW Water Level™: 18.0' bgs.
Hammer Efficiency Factor: 0.84 Hammer Type:  AutomaticX 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 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 E o Testing
) = 9] £ < 3] o ) L Results/
= z o % Qo —
£ = g 2 e ¢ = = o 5 o Visual Description and Remarks AASHTO
gl g £ g 252 _0O g el & = and
| = & Sz 3LLpY 3 8| g8l z3z| ¢ Unified Class.
[a} 0 o nE nnh&s z Z Om | WE | O
50 . i Olive, wet, very dense, SILT, some fine to coarse sand, trace to some
11D | 9.6/9.6 150.00 - 50.80 42/53(3.6") gravel, occasional cobbles, (Till).
- 55
[ 60 Similar to above. G#209231
12D 12/12 |60.00 - 61.00 35/60 A-4, SM
WC=8.5%
| 5 \\ /
\ / 117.00 Feters 68.001
\ / Brown, wet, very dense, fine to coarse SAND, some silt, some gravel,
rock fragments.
[ 70 114.70 [L& 70.30/
13D 3.6/3.6 |70.00 - 70.30 50(3.6" - : . )
R1 60/60__|70.40 - 75.40 pnr(\ = n)o,, NQ-2 \\\ Top of Bedrock at Elev. 114.7,
= % Roller Coned ahead to 70.4' bgs.
\\_ R1, R2: Bedrock:
\\\ Grey-black, fine-grained, metasedimentary, PHYLLITE, moderately
\ hard, slightly weathered, highly fractured from 70.4' to 75.4' then
\ moderately fractured, fractures from horizontal to vertical with minor
\E silt in-filling and iron staining along fractures. Rock Mass Quality is
\ N Very Poor to Poor. [Penobscot Formation]
75
Remarks:
The very dense glacial till is well bonded or cemented.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 3 of 4
* 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-SSU-104




Maine Department of Transportation Project: Stockton Springs Underpass Bridge #5760 Boring No.: BB-SSU-104
f : Church Street & Route 1
Soil/Rock Exploration Log . " "
Location: Stockton Springs, Maine .

US CUSTOMARY UNITS pring WIN: 15108.00
Driller: MaineDOT Elevation (ft.) 185.0 Auger ID/OD: 5" Solid Stem
Operator: B. Wilder/C. Giles Datum: NAVD 88 Sampler: Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 4/14/09, 4/28/09 Drilling Method: Cased Wash Boring Core Barrel: NQ-2"
Boring Location: 8+32.1, 8.6 ft Rt. Casing ID/OD: HW Water Level™: 18.0' 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
c £ ~ kS o Testing
S = o £ S 9 Q , - Results/
= z 5 [a] % o —
£ = g 2 e ¢ = = o .5 o Visual Description and Remarks AASHTO
gl g £ g 252 _0O g el & = and
el s & sz 5328% ¢ | 8| &s |z ¢ Unified Class.
[a) n o 0n o mwnwmw=o =z =z O m uw < O
75 \\\ R1:Core Times (min:sec)
R2 60/60 [75.40 - 80.40 RQD = 46% \\Q 70.4-71.4' (9:16)
\& 71.4-72.4' (11:35)
\\\ 72.4-73.4' (9:00)
Y 73.4-74.4' (9:10)
N 74.4-75.4' (9:50) 100% Recovery
N
\\ R2:Core Times (min:sec)
Y 75.4-76.4' (7:15)
\\‘: 76.4-77.4' (7:23)
L 50 % 77.4-78.4' (5;35)
104.60 ™ 78.4-79.4' (6:12)
79.4-80.4' (7:25) 100% Recovery
80.40
Bottom of Exploration at 80.40 feet below ground surface.
- 85
- 90
- 95
100
Remarks:
The very dense glacial till is well bonded or cemented.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 4 of 4
* 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-SSU-104




Appendix B

Laboratory Test Data



State of Maine - Department of Transportation
Laboratory Testing Summary Sheet

Town(s): Stockton Springs Project Number: 15108.00
Boring & Sample Station Offset Depth Reference | G.S.D.C.] W.C.] L.L. | P.I. Classification

Identification Number (Feet) (Feet) (Feet) Number Sheet % Unified JAASHTO] Frost
BB-SSU-101, 1D 6+65.7 [13.5Lt.{ 1.0-3.0 209257 1 3.8 SW-SM| A-1-b| O
BB-SSU-101, 2D/A | 6+65.7 |13.5Lt.| 6.0-7.0 209258 1 10.3 ML A-4 \Y
BB-SSU-101, 3D 6+65.7 [13.5Lt.| 10.0-12.0 | 209259 1 10.1 ML A-4 [\
BB-SSU-101, 4D 6+65.7 |13.5Lt.| 15.0-17.0 | 209260 1 7.9 SM A-4 Il
BB-SSU-101, 8D 6+65.7 [13.5Lt.[ 35.0-37.0 | 209261 1 8.1 ML A-4 [\
BB-SSU-101, 12D 6+65.7 [13.5Lt.| 60.0-60.5 | 209262 1 7.2 SM A-4 Il
BB-SSU-102, 1D 7+39.3 [21.7Rt.[ 1.0-3.0 209263 2 7.3 SM A-1-b | |l
BB-SSU-102, 2D 7+439.3 [21.7Rt.| 5.0-6.0 209264 2 8.5 SM A-4 Il
BB-SSU-102, 3D 7+39.3 [21.7 Rt.| 10.0-11.0 | 209265 2 8.5 ML A-4 [\
BB-SSU-102, 4D 7+439.3 |21.7 Rt.| 15.0-17.0 | 209266 2 8.2 SM A-4 Il
BB-SSU-102, 8D 7+39.3 [21.7 Rt.| 40.0-41.5 | 209267 2 9.0 ML A-4 [\
BB-SSU-102, 10D 7+39.3 |21.7 Rt.| 50.0-50.5 | 209268 2 10.1 SM A-1-b| |l
BB-SSU-103, 1D 7+48.8 [31.8Lt.{ 1.0-3.0 209269 3 9.5 SW-SM| A-1-b| O
BB-SSU-103, 2D 7+48.8 [31.8Lt.| 5.0-6.0 209270 3 8.6 ML A-4 \Y
BB-SSU-103, 3D 7+48.8 [31.8 Lt.{ 10.0-12.0 | 209271 3 9.1 ML A-4 [\
BB-SSU-103, R1 7+48.8 |31.8Lt.| 15.5-18.0 | 209272 3 8.6 ML A-4 \Y
BB-SSU-103, 6D 7+48.8 |31.8 Lt.| 30.0-31.0 | 209273 3 9.8 ML A-4 [\
BB-SSU-103, 9D 7+48.8 |31.8 Lt.| 45.0-46.5 | 209274 3 9.1 SM A-4 Il
BB-SSU-104, 1D 8+321 [ 8.6 Rt. [ 1.0-3.0 209275 4 2.8 SW-SM| A-1-b| O
BB-SSU-104, 2D 8+32.1 | 86Rt. | 5.0-7.0 209226 4 8.1 SM A-2-4 Il
BB-SSU-104, 4D 8+32.1 | 8.6 Rt. | 15.0-17.0 | 209227 4 13.3 ML A-4 [\
BB-SSU-104, 5D 8+32.1 | 8.6 Rt. | 19.0-21.0 | 209228 4 12.2 SM A-4 Il
BB-SSU-104, 6D 8+32.1 | 8.6 Rt. | 24.0-24.9 | 209229 5 8.5 ML A-4 [\
BB-SSU-104, 9D 8+32.1 | 8.6 Rt. | 40.0-42.0 | 209230 5 9.3 ML A-4 I\
BB-SSU-104, 12D 8+32.1 | 8.6 Rt. [ 60.0-61.0 | 209231 5 8.5 SM A-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

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

10f1




State of Maine Department of Transportation
GRAIN SIZE DISTRIBUTION CURVE

SIEVE ANALYSIS HYDROMETER ANALYSIS
US Standard Sieve Numbers Grain Diameter, mm
100 " 3/8" #8 #10 #16 #20 #40 #60 #100 #200 0.05 0.03 0.010 0.005 0.001 0
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Grain Diameter, mm
le Sle Sle Sle 5|
’\ GRAVEL ,‘\ SAND ,“ SILT ,‘\ CLAY ,‘
UNIFIED CLASSIFICATION
Boring/Sample No. Station Offset, ft Depth, ft Description W,%| LL PL | PI WIN
+ BB-SSU-101/1D 6+65.7 135LT 1.0-3.0 SAND, some gravel, trace silt. 3.8 015108.00
¢ BB-SSU-101/2D(A) 6+65.7 135LT 6.0-7.0 SANDY SILT, trace gravel. 10.3 Town
] BB-SSU-101/3D 6+65.7 135LT 10.0-120 | SANDY SILT, trace gravel. 10.1 Stockton Springs
® BB-SSU-101/4D 6+65.7 135LT 15.0-17.0 | SANDY SILT, little gravel. 7.9
A BB-SSU-101/8D 6+65.7 135LT 35.0-37.0 | SANDY SILT, trace gravel. 8.1 Reported by/Date
X BB-SSU-101/12D 6+65.7 135LT 60.0-60.5 | SILT, some gravel, some sand. 72 WHITE, TERRY A 8/5/2009

SHEET 1




State of Maine Department of Transportation
GRAIN SIZE DISTRIBUTION CURVE

SIEVE ANALYSIS HYDROMETER ANALYSIS
US Standard Sieve Numbers Grain Diameter, mm
" 2" 1-1/2" " 3/4" 172" 3/8" 174" #4 #8 #10 #16 #20 #40 #60 #100 #200 0.05 0.03 0.010 0.005 0.001
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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-SSU-102/1D 7+39.3 21.7RT 1.0-3.0 SAND, some gravel, little silt. 7.3 015108.00
¢ BB-SSU-102/2D 7+39.3 21.7RT 5.0-6.0 SANDY SILT, little gravel. 8.5 Town
] BB-SSU-102/3D 7+39.3 21.7RT 10.0-11.0 | SILT, some sand, ltte gravel. 8.5 Stockton Springs
® BB-SSU-102/4D 7+39.3 21.7RT 15.0-17.0 | SANDY SILT, little garvel. 8.2
A BB-SSU-102/8D 7+39.3 217RT 400416 | SILT, some sand, little gravel. 9.0 Reported by/Date
X BB-SSU-102/10D 7+39.3 21.7RT 50.0-50.5 | SAND, some gravel, some silt. 10.1 WHITE, TERRY A 8/5/2009

SHEET 2




State of Maine Department of Transportation

GRAIN SIZE DISTRIBUTION CURVE

SIEVE ANALYSIS HYDROMETER ANALYSIS
US Standard Sieve Numbers Grain Diameter, mm
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Grain Diameter, mm
le Sle Sle Sle N
’\ GRAVEL ,‘\ SAND ,“ SILT ,‘\ CLAY "
UNIFIED CLASSIFICATION
Boring/Sample No. Station Offset, ft Depth, ft Description W,%| LL PL | PI WIN
+ BB-SSU-103/1D 7+48.8 31.8LT 1.0-3.0 SAND, some gravel, trace silt. 9.5 015108.00
¢ BB-SSU-103/2D 7+48.8 318LT 5.0-6.0 SILT, some sand, little gravel. 8.6 Town
] BB-SSU-103/3D 7+48.8 318LT 10.0-120 | SANDY SILT, little gravel. 9.1 Stockton Springs
[ ) BB-SSU-103/R1 7+48.8 31.8LT 15.5-18.0 SILT, some sand, little gravel. 8.6
A BB-SSU-103/6D 7+48.8 318LT 30.0-31.0 | SILT, some sand, trace gravel. 9.8 Reported by/Date
X BB-SSU-103/9D 7+48.8 318LT 45.0-46.5 | SILT, some sand, some gravel. 9.1 WHITE, TERRY A 8/5/2009

SHEET 3




State of Maine Department of Transportation

GRAIN SIZE DISTRIBUTION CURVE

SIEVE ANALYSIS HYDROMETER ANALYSIS
US Standard Sieve Numbers Grain Diameter, mm
" 2" 1-1/2" " 3/4" 172" 3/8" 174" #4 #8 #10 #16 #20 #40 #60 #100 #200 0.05 0.03 0.010 0.005 0.001
100 ——L\ T 0
| ol S | - | | | |
i Tt I N ‘L!t “¢ik\ [ i i i
90 S 10
| i SN [ H— n ~ T | | | |
\ 1 - N 1 \ N N \ \ \
80 J ~C . 20
| i - NG | S~ R | | | -
‘ kT NC ‘ ‘ =
£ 70 \ Tt 1 1 \ \ \ IS - \ \ 30 8D
= | i — — H— | - N | | ©
-5 \ T T T \\!\ T g
\ 1 - - 1 i i i N \
2 60 N NG 40 E
3 | i — — H— Mg - | % \‘\ ~ =
= 1 S N 1 I A N i NN &
2 0 AN AN 50 8
o= | i — — H— | N | | N\ | 8
&5 x %]
= 4 \ Tt 1 1 I \ \ \ \ < 60 R
3 | i — — H— | - | | N =
bt N T T T \ T o
oY S | s | \ T : i i 0 S
5]
1 Tt — — H—t 1 i N 1 1 =
20 \ -l 1 1 Tl \ I i A i i 30
| i — — H— | - | | e |
10 \ 1 - - 1 \ i \ \ \ 9
| | | | | | | | | | | | | | | |
T 1 T T T T T T T T T T T T T T
0 \ 1 1 1 11 \ 10 i \ i \ 100
76.2 50.8 38.1 254 19.05 127 ps3 635 475 2.36 2.00 118 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-SSU-104/1D 8+32.1 8.6 RT 1.0-3.0 SAND, some gravel, little silt. 28 015108.00
< BB-SSU-104/2D 8+32.1 8.6 RT 5.0-7.0 SAND, some silt, trace gravel. 8.1 Town
. BB-SSU-104/4D 8+32.1 8.6 RT 15.0-17.0 SANDY SILT, trace gravel. 13.3 Stockton Springs
[ ) BB-SSU-104/5D 8+32.1 8.6 RT 19.0-21.0 Silty SAND, trace gravel. 12.2
A Reported by/Date
x WHITE, TERRY A 8/5/2009

SHEET 4




State of Maine Department of Transportation
GRAIN SIZE DISTRIBUTION CURVE

SIEVE ANALYSIS HYDROMETER ANALYSIS
US Standard Sieve Numbers Grain Diameter, mm
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UNIFIED CLASSIFICATION
Boring/Sample No. Station Offset, ft Depth, ft Description W,%| LL PL | PI WIN
BB-SSU-104/6D 8+32.1 8.6 RT 24.0-24.9 SILT, some sand, little gravel. 8.5 015108.00
BB-SSU-104/9D 8+32.1 8.6 RT 40.0-42.0 SILT, some sand, trace gravel. 9.3 Town
BB-SSU-104/12D 8+32.1 8.6 RT 60.0-61.0 SILT, some sand, some gravel. 8.5

Stockton Springs

Reported by/Date

x> oMo+

WHITE, TERRY A 8/5/2009

SHEET 5



Appendix C

Calculations



Stockton Springs Underpass

By: Mike Moreau

Over Route 1 June 2011
PIN 15108 Checked by: LK July 2011
FROST PENETRATION:
Method 1
-—-— ModBerg Results ---
Project Location: Belfast, Maine
Air Design Freezing Index = 1188 F-days
N-Factor = (.80
Surface Design Freezing Index = 950 F-days
Mean Annual Temperature = 45.5 deg F
Design Length of Freezing Season = 118 days
Layer
#: Type t wk d ct Cu Kf Ku L
l1-Coarse 63.6 10.0 125.0 28 34 2.0 1.e 1,800
t = Layer thickness, in inches.
w% = Moisture content, in percentage of dry density.
d = Dry density, in lbs/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.
R R R R R R AR R R R R R A R R R R A R R AR R R R AR R A R R AR R R AR A R AR AR Rk kR
Total Depth of Frost Penetration = 5.30 ft = 63.6 in.
T T e T ey e e e e e T T T T T Ty
Method 2
From the Maine Design Freezing Index Map:
DFI = 1460 degree-days
Site has Coarse-Grained Soils With Wn = 10%
From the 2003 Bridge Design Guide Table 5-1:
Frost_depth := [0.6-(82.1in — 79.2in) + 79.2in]
Frost_depth = 80.94-in
Frost_depth = 6.75-ft Use 5.5 feet




Stockton Springs Underpass By: Mike Moreau
Over Route 1 June 2011

PIN 15108 Checked by: LK July 2011

ABUTMENT AND WINGWALL ACTIVE AND PASSIVE EARTH PRESSURES:

Rankine Theory - Active Earth Pressure from MaineDOT Bridge Design Guide
Section 3.6.5.2, pg. 3-7

Either Rankine or Coulomb may be used for long-heeled cantilever walls where the failure
surface is uninterrupted by the top of the wall stem. In general, use Rankine though.

Soil angle of internal friction: ¢ := 32deg
Slope angle of backfill soil from 3 := Odeg
horizontal:

2
Ka:= tan[45deg - (gﬂ

Kq=0.31

Coulomb Theory - Active Earth Pressure from MaineDOT Bridge Design Guide
Section 3.6.5.2, pg. 3-7

For gravity walls , semi-gravity walls, prefabricated modular walls, and cantilever walls and abutments with
short heels where wall and backfill interface friction is considered, use Coulomb Theory

Angle of back face of wall: o= 90deg

Soil angle of internal friction: ¢ = 32deg

Slope angle of backfill soil from horizontal: 3 := 0deg

6=p =0
sin(o + ¢)°

Ka:=

; " 2
Sin(a)2~sin((x— 5)(1 +/sm(¢ +8)-sin(dp — B)J

sin(a— 9)-sin(B + o) Ka=0.31
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Rankine Theory - Passive Earth Pressure from Bowles 5th Edition Section 11-5, pg 602

Soil angle of internal friction: ¢ := 32deg
Slope angle of backfill soil from 3 := Odeg
horizontal:

cos(PB) + \/cos(B)2 - cos(d:)2
cos(B) —+ cos(8)° - cos(¢)? Kp. rank = 325

Kp_rank =

Coulomb Theory - Passive Earth Pressure from MaineDOT Bridge Design Guide
Section 3.6.6, pg. 3-8

Angle of back face of wall: o= 90deg
Soil angle of internal friction: ¢ := 32deg
Friction angle between fill and wall: 5= 20d
From LRFD Table 3.11.5.3-1, pg. 3-74, & ranges from 17 to = cUdeg
22
Angle of backfill from horizontal: 3 := 0deg

. 2
Ky = sin(a— &)

. . 2
sin(a)-sin(o + 5).(1 _\/5'”@) +8)-sin(¢ — B)]

sin(a — 8)-sin(B + o)
Kp = 6.89
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MSE REINFORCED EARTH WALL BEARING RESISTANCE:

Consider this for use with MSE wall system on compacted sand
and gravel fill or glacial till.

LRFD Table C10.6.2.6.1-1, (Based on NAVFAC DM 7.2) - "Presumptive Bearing Resistances for Spread
Footing Foundations at the Service Limit State"

Bearing Material Consistency in Place Bearing Resistance Recommend
(kips per sq. foot) Value
Coarse to Medium Very dense 8to 12 8 ksf
sand, little gravel Medium dense to dense 4108 6 ksf
Loose 2to4 3 ksf

Recommend 6.0 ksf to control settlements for
Service Limit State analyses and for preliminary
reinforcement length sizing for MSE Walls.

Nominal and Factored Bearing Resistance for MSE reinforced soil mass on fill soils at the Strength
Limit State:

Assumptions:

1. Footings will be embedded 5.5 feet for frost protection.

Dy := 5.5ft
2. Assumed parameters for soils:
Assume granular fill
Moist unit weight: m = 125pcf
Saturated unit weight: Ysat := 130pcf
Soil angle of internal friction: bns =32

Undrained shear strength (cohesion): ¢, := Opsf

3. Use Terzaghi square footing shape factors
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Assume Groundwater near ground surface
based on boring data:

Unit weight of water:

Effective Stress at the footing bearing level:

MSE Wall Base for full height wall is 22 ft wide

Terzaghi Shape Factors from Table 4-1, p. 220
For square footing:

Meyerhof Bearing Capacity Factors For ¢ = 32 deg

N¢ = 35.47 Ng:=23.2

Nominal Bearing Resistance per Terzaghi equation

By: Mike Moreau
June 2011
Checked by: LK July 2011
Dy, := 0.0-ft
w = 62.4pcf

Qeff_str = Dw'Ym + (Df - Dw)'('Ysat - ’Yw)

Geff_str = 0.37-ksf

B := 22ft
Sc:=1.3
sy:=0.8
Bowles 5th Ed. Table 4-4 pg. 223
Ny = 22.0

Bowles 5th Ed. Table 4-1 pg. 220

Onom := Cns*Nc-Sc + Geft_str'Ng + 0-5('Ysat - Ww)'B'Nw'Sw

Onom = 21.7-ksf

Resistance Factor from LRFD Table 10.5.5.2.2-1 pg.

10-32:

Ofac = Anom* b

Ofac = 14.1-ksf

dp = 0.65

Recommend 14.1 ksf Strength Limit State Factored

Bearing Resistance for MSE wall base
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Nominal and Factored Bearing Resistance for MSE wall on glacial till at the

Extreme Limit State considering vehicle collison force CT:

Onom from above:

Onom = 21.7-ksf

Resistance Factor from LRFD Article 11.5.7 pg. 11-12:

Ofac = Anom" ¢

Ofac = 21.7-ksf

MSE MASS SETTLEMENT ANALYSIS:

$:=1.0

The Extreme Limit State Factored Bearing Resistance

for MSE wall base

Estimate Settlement for MSE Wall Mass On Soil Using Hough Method:
Ref. LRFD Section 10.6.2.4.2, pg. 10-58

Assumptions:

- B=20 ft (MSE mass)

- Approximately 18 feet new fill in MSE reinforced mass
- Bridge load contruibution approximately 0.4 x 7 ksf

- Use SPT blow counts for each layer - Note that till was very dense and "N" values sometimes
not achieved, but blow counts for penetrated interval were used (conservative)
- Assume MSE Reinforced Mass constructed at approximate Elev. 155

- Assume Ground Water at base of the MSE Reinforced Soil Mass

- | Influence factors from LRFD Figure 10.6.2.4.1-1, pg. 10-56

- Bearing Capacity Indices C' = 210 from LRFD Figure 10.6.2.4.2-1, pg. 10-59

Calculate Average SPT Blow Counts for 10-Foot Layers

Elevation

155
150

145
140

135
130

125
120

115
110

10 Foot Layer

101 102 103 104 Average

55 75 90 54

57 97 118 140 86 |

99 112 108

50 72 102 96 91 |

115 111 88 95

78 50 89 89 |
55 80 95

55 134 127 91 |
101 129 50

58 60 80 |
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Determine C' Values Using "Well Graded Silty Sand and Gravel" Curve.
All SPT Values Exceed Curve. Use:
C':=300
Determine | Values
5 0.95
15 0.65
z:=|25 |ft H = 10ft :=]0.45
35 0.35
45 0.27
4.8
3.28
Aoy = [(18ft-125pcf) + (0.4-7ksf)]-I Aoy =| 2.27 |-ksf
1.77
1.36
~t == 130pcf w = 62.4pcf (V) =t Yw ~' = 67.6-pcf
. 1.05
=" 5.5ft + 'z
Oo =Mt A 173
0o =| 2.41 |-ksf
3.08
3.76
1 oo+ Aoy 0.3
AH:=|H:| — |-log| —— 0.18
C' 0o
AH =10.12 |-in
0.08
0.05
AHto7aL == 0.30-in + 0.18-in + 0.12in + 0.08in + 0.05in
AHtotaL = 0.73:in OK, Say 3/4 inch or less settlement

below MSE mass.
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ABUTMENT SPREAD FOOTING BEARING RESISTANCE :

Consider this for bridge abutment spread footings on
MSE backfill soils.

Limit bearing resistance on reinforced volume to 4ksf FHWA-NHI-00-043 "Design and Construction of

Mechanically Stabilized Earth Walls and Reinforced
Soil Slopes," November 2009

Onom := 4ksf

Ofactored_bc = Gnom*1.0 Oractored_bc = 4-ksf

Recommend 4.0 ksf maximum bearing resistance for
Service Limit State analyses (based on 1/2-inch
settlement) and for preliminary footing sizing ONLY.

FHWA-NHI-00-043 "Design and Construction of Mechanically Stabilized Earth Walls
and Reinforced Soil Slopes," November 2009, Pg. 6-5

Recommend 7.0 ksf maximum bearing resistance for
Strength Limit State analyses.




U. S. Department of Transportation Publication No. FHWA-NHI-10-024
Federal Highway Administration FHWA GEC 011 — Volume 1
November 2009

NHI Courses No. 132042 and 132043

Design and Construction of
Mechanically Stabilized Earth Walls
and Reinforced Soil Slopes — Volume I

Developed following:

AASHTO LRFD Bridge Design and AASHTO LRFD Bridge Construction
Specifications, 4" Edition, 2007, Specifications, 2" Edition, 2004, with
with 2008 and 2009 Interims. 2006, 2007, 2008, and 2009 Interims.

hl R

NATIONAL HIGHWAY INSTITUTE



e Require a minimum offset from the front of the facing to the centerline of the bridge bearing |
of 3.5 ft (I m).

¢ Require a minimum clear distance, cg, of 6 in. (150 mm) between the back face of the facing
panels and the front edge of the footing.

e In areas that are susceptible for frost, the frost effect can develop from both the top of the
wall as well as the front of the wall. Where significant frost penetration is anticipated, place
the abutment footing on a bed of non-frost susceptible compacted coarse aggregate (e.g., No.
57 as specified in AASHTO M 43). The thickness of the aggregate bed should be minimum
3 ft (1 m) or 1 ft (0.3 m) below deepest anticipated frost penetration depth, whichever is
greater. Separation geotextile should be provided at the inferface of No. 57 coarse aggregate
and the surrounding fills (reinforced, retained and above the footing base). Adjoining
sections of the separation geotextile should be overlapped-byaminimum of 1 ft (0.3 m).

. For the analysis of the spread footing on top. of the reinforced soil zone, use the followinig
values of bearing resistance of the reinforced soil zone ‘ o
o For service limit state, bearing resistance = 4 ksf (200 kPa) to limit the vertical
movement to less than approximately 0.5 in. (12.5 mm)
o For strength Hmit state, factored bearing resistance = 7 ksf (335 kPa)
(Note: AASHTO does not provide a value of factored bearing resistance at strength
limit state and the recommended value is based on the authors’ experience.)

+ Use the maximum horizontal Torce at fop reinforceii g abutment for the

design of connections of the panels at all reinforcement levels.

o Extend the density, length and cross-section of reinforcements of the abutments to wingwalls,
for a horizontal distance which is greater of the following:
o 50 percent of the maximum height, H, of the abutment wall face.
o c¢gtbet+ 3 ft (1 m) where ceand by are as shown in Figure 6-2

o There will be 2-way soil reinforcement within the length of reinforcement perpendicular to
the abutment face. It is preferable that reinforcement is not placed on top of each other in the
zone of 2-way reinforcement. The overlapping reinforcement should be separated by 3 to 6
in. (75 to 150 mm) of soil or some multiple of compacted fill height. This may be achieved
by appropriately adjusting the steps of the leveling pad between the abutment face wall and
the wing walls. This practice is especially recommended where a corrosion monitoring
program is implemented in the abutment area (Elias et al., 2009).

FHWA NHI-10-024 6~ Complex Cases
MSE Walls and RSS - Vol | 65 November 2009
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SEISMIC ANALYSIS:

PIN 15108 Stockton Springs
Date and Time: 9/29/2009 11:38:36 AM

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

State - Maine

Zip Code - 04981
Zip Code Latitude
Zip Code Longitude

Data are based on a 0.05 deg grid spacing.

Site Class B
Period Sa
(sec) (9)
0.0 0.063
0.2 0.137
1.0 0.042

Conterminous 48 States
2007 AASHTO Bridge Design Guidelines
Spectral Response Accelerations SDs and SD1

State - Maine

Zip Code - 04981
Zip Code Latitude
Zip Code Longitude =-068.892500

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

Site Class C - Fpga= 1.20, Fa= 1.20, Fv= 1.70
Data are based on a 0.05 deg grid spacing.

Period Sa

(sec) (9)
0.0 0.076
0.2 0.165

1.0 0.072

-068.892500

PGA - Site Class B
- Site Class B
- Site Class B

- Site Class C
SDs - Site Class C
SD1 - Site Class C
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SPECIAL PROVISION
SECTION 636
MECHANICALLY STABILIZED EARTH RETAINING WALL

The following replaces Standard Specification Section 636 in its entirety:

636.01 Description The work under this item shall consist of design, fabrication,
furnishing, transportation, and erection of Mechanically Stabilized Earth (MSE) retaining wall
system of the required type, including miscellaneous items necessary for a complete installation.

The MSE retaining walls shall consist of reinforcing strips or reinforcing mesh earth wall
systems utilizing architectural precast concrete facing panels supported on cast-in-place concrete
leveling pads. All reinforcing strips or mesh material shall consist of galvanized steel. The wall
structures shall be dimensioned to achieve the design criteria shown on the plans and specified
herein.

The MSE retaining walls shall be constructed in accordance with these specifications and
in conformity with the lines, grades, design criteria, and dimensions shown on the plans or
established by the Geotechnical Engineer.

636.02 Quality Assurance. The MSE retaining wall system shall be one of the approved
wall systems noted in the Contract Documents.

All necessary materials, except backfill and cast in-place concrete shall be obtained from
the approved system designer.

Mechanically Stabilized Earth (MSE) retaining walls shall be designed and constructed as
specified herein. The design shall be subject to review and acceptance by the Geotechnical
Engineer. The acceptability of a MSE retaining wall design shall be at the sole discretion of the
Geotechnical Engineer. Any additional design, construction or other costs arising as a result of
rejection of a retaining wall design by the Geotechnical Engineer shall be borne by the
Contractor.

Precast facing panels shall be manufactured in a concrete products plant with approved
facilities. Before proceeding with production, precast sample units shall be provided for the
Resident’s acceptance. These samples shall be kept at the plant to be used for comparison
purposes during production.

All calculations and Shop Drawings shall be signed and sealed by a licensed Professional

Engineer registered in accordance with the laws of the State of Maine and specializing in
geotechnical construction.

1of15
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The Contractor installing the MSE retaining walls shall have demonstrated experience

constructing MSE walls and shall use personnel having demonstrated experience in the
installation procedures recommended by the manufacturer and as specified herein.

All MSE walls shall be built in accordance with the plans and accepted shop drawings for
the proposed wall systems.

A qualified representative from the wall design-supplier shall be present during
construction of the MSE walls. The services of the qualified representative shall be at no
additional cost to the project. The qualified experienced technical representative will advise the
Contractor and the Resident concerning proper installation procedures.

The vendor’s representative shall specify the required back-batter so that the final position
of the wall is vertical. Furthermore, footing berms shall be placed in front of the first three (3)
levels of panels erected, to maintain verticality.

636.03 Design Requirements The MSE retaining walls shall be designed to provide the
grade separation shown on the plans with a service life of not less than 100 years.

The MSE wall system shall be designed in accordance with:
The manufacturer’s requirements
The Contract Plans
The requirements specified herein
AASHTO LRFD Bridge Design Specifications, current edition
AASHTO LRFD Bridge Construction Specifications, current edition
FHWA-NHI-10-024, Design and Construction of Mechanically Stabilized Earth Walls
and Reinforced Soil Slopes — Volume I, November 2009,
7.  FHWA-NHI-10-025, Design and Construction of Mechanically Stabilized Earth Walls
and Reinforced Soil Slopes — VVolume 11, November 2009,
8. FHWA-NHI-09-087, Corrosion/Degradation of Soil Reinforcements for Mechanically
Stabilized Earth Walls and Reinforced Soil Slopes, November 20009.

ok wdPE

Where conflicting requirements occur, the more stringent requirements shall govern.

The MSE wall design shall follow the general dimensions of the wall envelope shown on
the plans. Base of footing elevation shall be as shown on the plans, or may be lower. All wall
elements shall be within the right-of-way limits shown on the plans. The panels shall be placed
S0 as not to interfere with drainage or other utilities, or other potential obstructions.

All appurtenances behind in front of, under, mounted upon, or passing through the wall

such as drainage structures, utilities, fences, concrete parapet wall or other appurtenances shown
on the plans shall be accounted for in the stability design of the wall.
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Facing panels shall have tongue and groove, ship lap or similar approved connections along

all joints, both vertical and horizontal. Where foundation conditions indicate large differential

settlements, vertical full-height slip joints shall be provided. The shape of the panels shall be
such that adjacent panels will have continuous, vertical joints, or as noted on the plans.

MSE facing panels shall be installed on cast-in-place concrete leveling pads. The top of the
leveling pad shall be located at or below the theoretical leveling pad elevation. The minimum
wall embedment shall be 4.0 ft as measured to the top of the leveling pad, or as shown on the
plans, whichever is greater. The top of the face panels shall be at or above the top of the panel
elevation shown on the plans. Where coping or barrier is used, the wall face shall extend up into
the coping or barrier a minimum of 2 in.

The MSE walls shall be dimensioned so that the factored bearing resistance of the
foundation soils, as noted on the plans, is not exceeded. Requirements for over excavation of
native foundation soils and replacement with compacted structural fill are detailed on the plans.

The design by the wall system supplier shall consider the stability of the wall as outlined
below and in the Contract Documents:

(@) Failure Plane The theoretical failure plane within the reinforced soil mass shall
be determined per LRFD Section 11 and be analyzed so that the soil stabilizing
components extend sufficiently beyond the failure plane within the reinforced soil mass to
stabilize the material. 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.

(b) External Stability - Load and Resistance Factors Loads and load combinations
selected for design shall be consistent with AASHTO LRFD. Application of load factors
shall be taken as specified in AASHTO LRFD. Sliding resistance factors and bearing
resistance factors shall be consistent with LRFD Section 10. Overturning provisions of
LRFD Section 11 shall apply.

MSE walls shall be designed to resist failure by instability of temporary construction
slope. Passive pressure in front of the wall mass shall be assumed to be zero for design
purposes. The factored applied bearing pressures under the MSE mass for each reinforced
length shall be clearly indicated on the design drawing.

(c) Internal Stability - Load and Resistance Factors Evaluation of reinforcement
pullout, reinforcement rupture and panel connection pullout or rupture shall be consistent
with LRFD Section 11. Loads, load combinations and load factors shall be as specified
in LRFD Article 11. Resistance factors for internal design shall be consistent with
LRFD Article 11. Maximum reinforcement loads shall be calculated using the Simplified
Method approach. Calculations for factored stresses and resistances shall be based upon
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assumed conditions at the end of the design life. The design life of steel soil
reinforcements shall comply with LRFD Section 11.

(d) Backfill and Foundation Soils Parameters. The friction angle of the select
backfill used in the reinforced fill zone for the internal stability design of the wall shall be
assumed to be 34° unless noted otherwise. The friction angle of the foundation soils and
random backfill shall be assumed to be 30° unless otherwise shown on the plans.

(e) Reinforcement Length. The soil reinforcement shall be the same length from the
bottom to the top of each wall section. The reinforcement length defining the width of the
entire reinforced soil mass may vary with wall height. The minimum length of the soil
reinforcement shall be 8 ft, but shall not be less than 70 percent of the wall height, H, for
walls with level surcharges, or 70 percent of H1 for walls with a sloped surcharge or walls
supporting an abutment. The mechanical wall height, H or H1, shall be the vertical
difference between the top of the leveling footing and the elevation at which the failure
surface, as described above, intercepts the ground surface supported by the wall.

(f) Steel Reinforcement For steel reinforcements, all structural connections,
tie strips and loop inserts, the following galvanization and carbon steel loss rates
shall be assumed:

mils/year/side

Zinc galvanizing (first 2 years) 0.58
Zinc galvanizing (subsequent years to depletion): 0.16
Carbon Steel (after zinc depletion to 100 yrs): 0.47

Calculations for factored stresses and resistances in steel reinforcements and
connections, including tie-strips and loop inserts, shall be based upon assumed
conditions at the end of the design life. (or: The nominal long-term design
strength in steel reinforcements and connections, including tie-strips and loop
inserts shall be determined at the end of the service life.) The applied factored
reinforcement loads shall be calculated in accordance with LRFD Section, and
shall be checked against the nominal tensile strength multiplied by a resistance
factor per LRFD Table 11.5.6-1. Transverse and longitudinal grid members shall
be sized in accordance with ASTM A185/A158M.

When the expected differential settlement normal to the wall exceeds 3 in, the
lower level reinforcement facing connections shall be designed to accommodate
the increased tensile forces due to settlement.

(q) Facing Panel Requirements

1. Facing panels shall be designed to resist compaction stresses that occur during
wall erection.
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2. The minimum thickness for concrete panels in the zone of embedded connections
shall be 5.5 in and 3.5 in elsewhere. The minimum concrete cover shall be 1.5 in.
Facing panels shall meet the design requirements of LRFD 11.10.2.3

3. The wall facing shall be designed to accommodate differential settlements of
1/100 ft.

4. The minimum spacing between adjacent panels shall be % inches in order to
accommodate differential settlements without impairing the appearance of the facing
or compromising the structural integrity of the individual panels. Joints between
panels shall be no more than 0.75 in. Joint between panels shall have a ship lap
configuration or tongue and groove connection. There shall be no openings through
the wall facing, except for utilities to pass through the wall. Slip joints to
accommodate differential settlement shall be included where shown on the plans.

5. Where wall or wall sections intersect with an angle of 130° or less, a special
vertical corner element panel shall be used. The corner element panel shall cover the
joint of the panels that abut the corner and allow for independent movement of the
abutting panels. Corner elements shall not be formed by connecting standard facing
panels that abut the acute corner.

636.04 Materials The Contractor shall be responsible for the purchase or manufacture of
the precast concrete facing panels, reinforcing mesh or strips, panel/reinforcement connections,
bearing pads, joint filler, and all other necessary components. The Contractor shall furnish to the
Resident the appropriate Certificates of Compliance certifying that the applicable wall materials
meet the requirements of the project specifications. All materials used in the construction of the
MSE retaining walls shall meet the requirements specified in the following subsections of the
Maine Standard Specifications and as specified herein.

Materials not conforming to this section of the specifications, or from sources not listed in
the contract documents, shall not be used without written consent from the Resident.

636.041 Reinforced Concrete Facing Panels Reinforced concrete facing panels shall meet
the requirements specified in the following subsections:

Structural Precast Concrete Units 712.061
Drainage Geotextile 722.02

636.042 Precast Panel Tolerances and Surface Finish Concrete surface for the front face
shall have a smooth steel formed finish, or as noted on the plans. The rear face shall have an
unformed surface finish. The rear face of the panel shall be roughly screeded to eliminate open
pockets of aggregate and surface distortions in excess of ¥ in.  All uncoated steel projecting
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from the panel unit shall be galvanized in accordance with ASTM A123/A123M (AASHTO M
111) with a minimum coating thickness of 2 oz/ft’.

Precast panel tolerances shall comply with the following; units that do not meet the listed
tolerances will be rejected.
1. Panel dimensions (edge to edge of concrete) within £3/16 in.
2. Panel thickness: = ¥4 in.
3. Squareness. The length difference between the two diagonals shall not exceed Y2
in.
4. Distance between the centerline of dowel and dowel sleeve, and to centerline of
reinforcing steel shall be + 1/8 in.
5. Face of panel to centerline of dowel and dowel sleeve, and to centerline of
reinforcing steel shall be + 1/8 in.
6. Position of panel connection devices (Tie Strip) shall be + 1 in.
7. Location of Coil and loop Imbeds shall be + 1/8 in.
8. Warping of the exposed panel face shall not exceed 1/4 in. in 5 ft.
9 Surface defects on smooth-formed surfaces measured over a length of 5 ft shall
not exceed 1/8 in. Surface defects on textured-finished surfaces measured
over a length of 5 ft shall not exceed 5/16 in.

636.043 Reinforcing All reinforcing, tie strips, and attachment devices shall be carefully
inspected to insure they are true to size and free from defects that may impair their strength and
durability.

A. Reinforcing Mesh shall be shop fabricated from cold drawn steel wire conforming
to the requirements of AASHTO M 32 (ASTM A82/A82M) yield strength minimum of 65
ksi and shall be welded into the finished mesh fabric in accordance with AASHTO M 55
(ASTM A185/A185M). Galvanizing shall be in accordance with AASHTO M 111 (ASTM
A123/A123M) after fabrication. The minimum coating thickness shall be 2 oz/ft°>. Any
damage done to the mesh galvanization prior to the installation shall be repaired in an
acceptable manner and provide a minimum galvanized coating of 2 oz/ft*.

B. Reinforcing Strips shall be fabricated from hot rolled bars to the required shape and
dimensions. Their physical and mechanical properties shall conform to AASHTO M 223
(ASTM A572/A572M) Grade 65, or approved equal. Reinforcing strips shall be hot
dipped galvanized in accordance with AASHTO M 111 (ASTM A123/A123M) after
fabrication. The minimum galvanization coating thickness shall be 2 oz/ft>. Any damage
done to the mesh galvanization prior to the installation shall be repaired 2 oz/ft’.

C. Tie strips shall be fabricated of hot rolled steel conforming to ASTM
A1011/A1011M, Grade 50 or equivalent. Tie strips shall be hot dipped galvanized in
accordance with AASHTO M 111 (ASTM A123/A123M) after fabrication. The minimum
coating thickness shall be 2 oz/ft%.
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D. The tie strips and reinforcing strips shall be cut to lengths and tolerances shown on
the submitted plans. Holes for bolts shall be punched in the locations shown.

636.044 Attachment Devices

A. Steel clevis loop embeds shall be fabricated of cold drawn steel wire conforming to
ASTM A510, UNS G 10350 or AASHTO M 32 (ASTM A82/A82M). Loop embeds shall
be welded in accordance with AASHTO M 55 (ASTM A185/A185M). Both shall have
electrodeposited coatings of zinc applied in accordance with ASTM B633.

B. Fasteners shall consist of hexagonal cap screw bolts and nuts, which are galvanized
and conform to the requirements of AASHTO M 164 (ASTM A325) or equivalent.

C. Connector pins and mat bars shall be fabricated from AASHTO M 183 (ASTM
A36/A36M) steel and welded to the soil reinforcement mats as shown on the plans.
Galvanization shall conform to AASHTO M111 (ASTM A123/A123M) with a minimum
coating thickness of 2 oz/ft?>. Connector bars shall be fabricated of cold drawn steel wire
conforming to the requirements of ASTM A82/A82M (AASHTO M 32) and galvanized in
accordance with ASTM A123/A123M.

D. Structural plate connectors and fasteners used for yokes to connect reinforcements
to wall panels around pile or utility conflicts shall conform to the material requirements for
reinforcing strips and fasteners in 677.042 (c).

636.045 Joint Materials Joint material shall be installed to the dimensions and thicknesses
specified below, or in accordance with the plans or approved shop drawings.

A. Provide flexible foam strips for filler for vertical joints between panels, and in
horizontal joints where pads are used.

B. Provide in horizontal joints between panels either preformed EPDM rubber pads
conforming to ASTM D2000 for 4AA, or 812 rubbers or neoprene elastomeric pads having
a Durometer Hardness of 5545, or high density polyethylene pads with a minimum density
of 0.946 g/cm3 in accordance with ASTM D1505

636.046 Nonwoven Drainage Geotextile Cover all joints between panels on the back side
of the wall with a geotextile fabric meeting the minimum requirements of 722.02 Class 2. Slit
film and multifilament woven and resin bonded woven geotextile fabrics are not allowed for this
application. The minimum width of the fabric shall be 12 in. Lap fabric at least 12 in. where
splices are required. Nonwoven Drainage Geotextile shall be bonded with an approved adhesive
compound to the back face covering all joints between panels. Adhesives used to hold the
geotextile filter fabric material to the rear of the facing panels prior to backfill placement shall be
supplied by the wall supplier and approved by the Resident.
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636.047 Concrete Leveling Pad The cast-in-place leveling pad shall be constructed of

Class A concrete conforming to the requirements of Section 502 - Structural Concrete. Leveling

pad shall have minimum dimensions of 6 in thickness and 12 in width and be placed at the
design elevation shown on the shop drawings within a 1/8 in tolerance.

636.048 Backfill Materials All backfill materials used in the MSE Walls volume shall
conform to Gravel Borrow conforming to the requirements of Section 703.20, with the following
additional requirements:

A. The maximum aggregate size is limited to 4 in (U.S Sieve Size - 102 mm)

B. Soundness The material shall be substantially free of shale or other soft, poor
durability particles. The materials shall have a magnesium sulfate soundness loss, as
determined by AASHTO T104 (ASTM C88), of less than 30 percent after four cycles.

C. Electrochemical Requirements The backfill materials shall meet the following criteria:

Requirements Test Methods

Resistivity >3,000 ohm-centimeters AASHTO T 288

pH between Between 5 and 10, AASHTO T 289
inclusive

Chlorides <100 parts per million AASHTO T 291

Sulfates <200 parts per million AASHTO T 290

Organic Content <1% AASHTO T 267-86

D. The plasticity index (PI) as determined by AASHTO T90 shall not exceed 6.

E. The select backfill material shall exhibit a peak angle of internal friction of not less
than 34 degrees, as determined by the standard Direct Shear Test, AASHTO T 236
(ASTM D3080-72), on the portion finer than the 2 mm [#10 sieve], compacted to 95
percent of AASHTO T 99, Methods C or D (with oversized correction as outlined in Note
7) at optimum moisture content. No testing is required for backfills where 80 percent of
sizes are greater than 3/4 in. (19 mm) Before construction begins, the borrow material
selected shall be subject to show conformance with this frictional requirement.
Compliance with the test requirements shall be the responsibility of the Contractor, who
shall furnish a copy of the backfill test results prior to construction.

636.049 Crushed Stone for Abutment Foundation Crushed stone for use in the foundation
layer below the abutment shall be crushed stone conforming to the requirements of MaineDOT
Standard Specification Section 703.31.
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636.050 Impervious Membrane An impervious geomembrane shall be installed near the

top of the reinforced backfill to reduce the chance of water infiltrating into the reinforced

backfill. The geomembrane shall be bonded to the inside face of the wall panels and extend

perpendicularly from the wall face into the fill, while being parallel to the top of the wall. The

membrane should be sloped to drain away from the facing and outlet beyond the reinforcing

zone. The impervious geomembrane shall extend into the fill a distance of 1 ft beyond the MSE
reinforcement. The geomembrane shall have a minimum thickness of 30 mil (0.03 in, 1/32 in)

The geomembrane shall have both sides textured with a rough finish to improve resistance
against sliding. The texture shall be approved by the Resident before installation. The
geomembrane shall be shown on the design drawings of the MSE submittal of the Contractor.

636.051 Acceptance of Material The Contractor shall furnish to the Resident a Certificate
of Compliance certifying that the above materials comply with the applicable contract
specifications including the backfill material, in accordance with Section 700. A copy of all test
results performed by the Contractor necessary to assure contract compliance shall also be
furnished to the Resident. Acceptance will be based on the Certificate of Compliance,
accompanying test reports, and visual inspection by the Resident.

636.06 Submittals

A. Design computations demonstrating compliance with the criteria specified herein
and shown on the plans, shall be prepared, signed and stamped by a licensed Professional
Engineer licensed in the State of Maine and specializing in geotechnical engineering.
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 calculations shall include:

1. Statement of all assumptions made and copies of all references used in the
calculations.

2. Analyses demonstrating compliance with all applicable earth, water,
surcharges, seismic, or other loads, as specified herein and required by AASHTO
LRFD.

3. Analyses or studies demonstrating durability and corrosion resistance of
retaining wall systems for the proposed location and environment. The designer
shall provide all corrosion protection devices necessary for the retaining wall to
have a minimum service life of 100 years in the proposed location and
environment.
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B. A detailed resume of the wall designer listing similar projects with references,

and demonstrating necessary experience to perform the MSE retaining wall design,
including a brief description of each project that is similar in scope.

C. A detailed listing of MSE walls that the Contractor has constructed including a
brief description of each project and a listing of personnel who will construct the walls
demonstrating their experience in construction of MSE retaining walls. A reference shall
be included for each project listed. As a minimum, the reference shall include an
individual’s name, address and current phone number.

D. Manufacturer’s product data for the MSE wall system, including material,
manufacture and erection specifications, all specified erection equipment necessary,
details of buried MSE wall elements, special details required of reinforcing layout around
drainage structures and sign foundations, structures design properties, type of backfill and
details for connections between facing panels.

E. Details of precast yard and concrete mix design.

F. Shop drawing showing the configuration and all details, dimensions, quantities
and cross sections necessary to construct the MSE wall, including but not limited to the
following:

1. A plan view of the wall, which shall include Contract limits, stations and
offsets, and the face of wall line shown on the plans.

2. An elevation view of the wall which shall include the elevation at the top of
the wall at all horizontal and vertical break points and at least every 50 ft along the
face of the wall, all steps in the leveling pads, the designation as to the type of
retaining wall system(s), and an indication of the final ground line and calculated
factored bearing pressures. The face of wall shown on the plans shall be indicated.

3. A typical cross section or cross sections showing the elevation relationship
between existing ground conditions and proposed grades, and the proposed wall
configuration, including details for the proposed methods for connecting to existing
conditions. The sections shall also indicate the location of the face of wall shown on
the plans.

4. General notes pertaining to design criteria and wall construction.

5. A listing of material quantities for each wall.

6. Details of sleeves and pipes and other embedded items to be installed through
the walls.

7. Clearly indicated details for construction of walls or reinforcing elements
around drainage, foundations, utilities or any other potential obstructions.

8. Details of the architectural treatment of facing panels.

9. Drainage design detail and design scheme.

10. Location of utilities.
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11. Sequence and schedule of construction, including overall construction
schedule.
12. Methods of excavation and backfill.
13. Method of maintaining stability of excavated trenches.
14. Method of monitoring plumbness and deviation of wall.
15. Excavation support system, if any.
16. Any acceptance testing and frequency.
17. Details and location of all necessary construction and expansion joints along
the wall.
18. Connection details at the interface of the wall and any adjacent proposed cast
in place retaining wall or abutment structure.
19. Details of impermeable membrane connection to abutment in roadway runoff
collection system.

636.07 Delivery, Storage and Handling

A. Contractor shall check the material upon delivery to assure that the proper material
has been received. A product certification should be provided with each shipment.

B. Material shall be stored above -20° F

C. Contractor shall prevent excessive mud, wet cement, epoxy and like substances
which may affix themselves to the material from coming in contact with the material.

D. Material may be laid flat and stored outside for 30 days. For extended storage,
material shall be stored in or beneath a trailer or covered with a colored tarpaulin to
prevent long-term exposure.

636.08 Wall Excavation The excavation and use as fill disposal of all excavated material
shall meet the requirements of Section 203 - Excavation and Embankment, except as modified
herein. Temporary excavation support as required shall be the responsibility of the contractor.

636.09 Foundation Preparation. The foundation for the structure shall be graded level for
a width equal to the length of reinforcement elements plus 5 ft, or as shown on the plans. Prior
to wall construction the foundation shall be compacted with at least 10 passes of a smooth wheel
vibratory roller weighing at least 10,000 Ibs. Any foundation soils found to be unsuitable or
incapable of sustaining the required compaction shall be removed and replaced with 703.20,
Gravel Borrow. The foundation for the structure shall be approved by the Resident before
erection is started.

A concrete leveling pad shall be constructed as indicated on the submitted plans. The
leveling pad shall be cast to the design elevations as shown on the plans. Allowable elevation
tolerances are +0.01 ft and -0.02 ft from the design elevations. Placement of wall panels may
begin after 24 hours curing time of the concrete leveling pad.
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636.10 Wall Erection A field representative from the proprietary 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 project.

Precast concrete panels shall be placed so that their final position is vertical or battered as
shown on the plans. The vendor representative shall specify the required back-batter so that the
final position of the wall is vertical. Earth berms at the footing shall be placed to maintain the
desired position of panels. For erection, panels are handled by means of lifting devices
connected to the upper edge of the panel. Panels should be placed in successive horizontal lifts
in the sequence shown on the approved shop drawings as backfill placement proceeds. As
backfill material is placed behind the panels, the panels shall be maintained in position by means
of temporary wedges or bracing according to the wall supplier’s recommendations.

Concrete facing vertical tolerances and horizontal alignment tolerances shall not exceed %
inch when measured with a 10 ft straightedge (% in/yd). During construction, the maximum
allowable offset in any panel joint shall be % in. The overall vertical tolerance of the wall (from
top to bottom) shall not exceed ¥ inch per 10 ft of wall height.

636.11 Backfill Placement Backfill shall not be placed between November 1st and April
1st. Backfill placement shall closely follow erection of each course of panels. Backfill shall be
placed and compacted in such a manner as to avoid any damage or disturbance of the wall
materials or misalignment of the facing panels or reinforcing elements. Any wall materials
which become damaged during backfill placement shall be removed and replaced at the
Contractor’s expense. Any misalignment or distortion of the wall facing panels due to placement
of backfill outside the limits of this specification shall be corrected by the Contractor at his
expense. Prior to the placement of the soil reinforcement, the backfill elevation after compaction
shall be at the required elevation of the reinforcements. At each reinforcement level, the backfill
shall be placed to the level of the connection. Backfill placement methods near the panels shall
assure that no voids exist directly beneath the reinforcing element.

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 T 180, Method C or D (with oversize correction, as outlined in Note 7 of that test). If
30 percent or more of the backfill material is greater than 19 mm [3/4 in] in size, AASHTO T
180 is not applicable, and the acceptance criterion for control of compaction shall be either a
minimum of 70 percent of the relative density of the material as determined by ASTM D4253
and D4254, or a method of compaction consisting of at least 4 (four) passes by a heavy roller.

Where spread footings support bridge or other structural loads, the top 5 ft below the
bottom of footing elevation shall be compacted to 98 percent of the maximum density as
determined by AASHTO T 180, Method C or D (with oversize correction, as outlined in Note 7
of that test).
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The moisture content (determined in accordance with AASHTO T 180, Method C or D) of

the backfill material prior to and during compaction shall be uniformly distributed throughout

each layer. Backfill materials shall be placed at a moisture content not more than 2 percentage

points 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 uniformly acceptable throughout the entire lift.

At each reinforcing level, backfill shall be leveled before placing and bolting the
reinforcing. The maximum lift thickness after compaction shall not exceed 12 in. The
Contractor shall decrease this lift thickness, if necessary, to obtain the specified density.

Heavy compaction equipment shall not be used to compact backfill within 3 ft of the wall
face. Compaction within 3 ft of the back face of the wall shall be achieved by at least three (3)
passes of lightweight mechanical tamper, lightweight roller, or vibratory system. The specified
lift thickness shall be adjusted as warranted by the type of compaction equipment actually used.
No vehicular equipment shall be operated within 3 ft of the panels.

The frequency of sampling of the backfill material necessary to assure gradation control
throughout construction shall be as directed by the Resident.

At the end of each day’s operation, the Contractor shall slope the last level of the backfill
away from the wall facing to rapidly direct runoff away from the wall face. In addition, the
Contractor shall not allow surface runoff from adjacent areas to enter the wall construction site.

636.12 Reinforcement Placement Prior to placing the first layer of reinforcements (strips,
mats or grids), backfill shall be placed and compacted in accordance with Subsection 677.11,
Backfill Placement.

Bending of reinforcements in the horizontal plane resulting in a permanent deformation in
their alignment shall not be allowed. Gradual bending in the vertical direction that does not
result in permanent deformations is allowable.

Cutting of longitudinal or transverse reinforcement bars to avoid conflicts with utility
obstructions or piles will not be allowed. A structural connection (yokes) from the wall panel to
the reinforcement shall be used whenever it is necessary to avoid cutting or excessive skewing of
reinforcement due to pile or utility conflicts.

Soil reinforcements shall be placed normal to the face of the wall, unless otherwise shown
on the plans or directed by the Resident. If skewing of the soil reinforcements is required due to
obstructions in the reinforced fill, rotatable bolted connections shall be used and the maximum
skew angle shall not exceed 15° from the normal position except in the case of acute corner
where redundant reinforcements are used. The tensile capacity of splayed reinforcement shall be
reduced by the cosine of the splay angle.
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636.13 Method of Measurement Mechanically Stabilized Earth Retaining Wall will be

measured by the square foot of face area computed using the plan dimensions. No adjustment in

the pay quantity will be made if the computed quantity, based on the working drawings, varies
from the plan quantity.

Vertical dimension limits will be from the top of leveling pad to the top of the wall facing
units, as shown on the plans. The horizontal dimension limits will be from the edges of the
facing units at each end of a wall, as shown on the plans. No field measurements will be made
unless the Resident specifies, in writing, a change to the limits indicated on the plans.

The wall surface area, as shown on the plans, includes the surface area of nominal panel
joint openings and wall penetrations such as pipes and other utilities.

636.14 Basis of Payment The accepted quantity of Mechanically Stabilized Earth
Retaining Wall will be paid for at the contract unit price per square foot. Payment shall be full
compensation for design, fabrication and erection of MSE retaining walls, furnishing all labor,
equipment and materials including concrete face panels, fasteners, reinforcing mesh, reinforcing
strips, tie strips, hardware, joint fillers, coping, woven drainage geotextile, impervious
membrane, select granular backfill 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
Mechanically Stabilized Earth Retaining Wall.

Excavation, including extra excavation due to unsuitable foundation material, will be
measured and paid for under Item 203.20 - Common Excavation. Foundation material and select
backfill material in the reinforced zone will be considered incidental to the Mechanically
Stabilized Earth Retaining Walls.

The unit price for Mechanically Stabilized Earth Wall shall include costs for:

1. All design work, preparation of written submittals and plans, revision of submittals,
sample submittals and any other necessary preliminary work prior to and after acceptance
of the retaining wall by the Resident.

2. All materials, including transportation, for the MSE walls, including facing panels,
MSE reinforcing elements, attachment devices, fasteners, bearing blocks and shims, joint
materials, copings, vertical corner elements, concrete masonry, reinforcing steel, crushed
stone, select backfill and incidentals.

3. All labor and equipment required to excavate and prepare the wall foundation, form
and cast the leveling pad, erect the MSE wall to the lines and grades shown on the plans,
place and compact backfill, place and compact the drainage layer, and construct any other
items necessary to complete the MSE wall.

4. All temporary sheeting, temporary excavation, and temporary dewatering necessary
to perform the other work in this section.
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There will be no allowance for excavating and backfilling for the Mechanically Stabilized
Earth Retaining Wall beyond the limits shown on the approved submitted plans, except for
excavation required to remove unsuitable subsoil in preparation for the foundation.

Payment will be made under:

Pay Item Pay Unit
636.40 Mechanically Stabilized Earth Retaining Wall Square

foot
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SPECIAL PROVISION
SECTION 203
CRUSHED STONE

Description  This work shall consist of constructing a leveling pad of crushed stone in
accordance with these specifications and in reasonably close conformity with the width,
grade and thickness shown on the plans or established by the Resident.

MATERIALS

Aggregate Crushed stone material shall meet the requirements of ASTM Standard
Specification C33, Standard Specification for Concrete Aggregates.

The aggregate shall meet the following gradation requirements:

Particle size Percent by Weight Passing
1 inch 100
¥ inch 90 - 100
Y% inch 20-55
¥s inch 0-15
No. 4 0-5

Construction Requirements  The crushed stone shall be placed and graded as shown on
the plans or as directed by the Resident. The crushed stone shall be compacted as
required to ensure that all voids in the stone are filled, as approved by the Resident.

Method of Measurement Aggregate for crushed stone will be measured by the cubic
yard complete in place.

Basis of Payment The accepted quantity of crushed stone will be paid for at the
contract unit price per cubic yard of aggregate complete in place.

Payment will be under

Pay Item Unit

203.35 Crushed Stone Cubic Yard
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