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Subject: Final Series 100 Soils Report 2015-112
PIN 19109.00
Bridgton-Fryeburg, Route 302

PROJECT INFORMATION

Pavement and soils investigations have been completed for the U.S. Route 302 reconstruction
project in the towns of Bridgton and Fryeburg. The scope of work for this project includes
pavement structure reconstruction, paved shoulders, and subsurface and surface drainage
improvements.

The project begins 0.11 mile west of Stanley Hill Road (Route Log Mile= 48.44) and extends
easterly 5.14 miles to a point 0.04 miles east of Stack Em Inn Road (RLM= 43.30). This section of
Route 302 is on the National Highway System (NHS) and is classified as a rural principal arterial.
The following summarizes the existing subsurface conditions, the types of pavement structure
materials and how it was constructed, subgrade types and strengths, existing surface and
subsurface drainage conditions, and anticipated frost conditions.

EXISTING PAVEMENT ASSESSMENT

The existing roadway consists of two 12-foot travel lanes and variable width gravel shoulders.
Pavement distress prior to an overlay in 2010 was observed and considered to be moderate in
severity, however there are a few locations where pavement distress can be considered severe.
The primary distresses included rutting of the outer 1/3 of the travel lanes (structural distress),
alligator cracking (structural distress), longitudinal cracking (structural and functional distress),
block cracking (functional distress), and transverse cracking (functional distress). The cause of
pavement distress is predominately due to frost action (heaving), poor pavement structure
drainage, lack of structure support for traffic/truck loadings, and asphalt aging.

Prior to the 2010 overlay, severe rutting could be seen in the outer 1/3 of the travel lane at
many locations. This type of rutting typically indicates lack of support for the applied traffic
loadings and occurs frequently on heavily traveled roadways without paved shoulders. The lack
of support can be due an insufficient base gravel thickness, or from water entering into the
subbase and subgrade soils via the unpaved shoulders. A thick layer of shim course was placed
in these rutted areas to improve the roadway cross slope during the placement of the 2010
overlay. It is expected that the rutting will return since the shoulders remain unpaved and the
underlying subbase and subgrade were not improved.
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Ditching is non-existent or shallow along most of the project. There also appears to be severe
erosion of the gravel shoulders in some locations. Stormwater drainage running in the gravel
shoulders can cause undermining of the gravel beneath the asphalt surface course, as well as
saturating and softening the subbase and subgrade soils.

AS-BUILT PLANS

As-built plans from the 1930’s indicate that Route 302 was originally constructed with 10’ wide
travel lanes and 3’ wide gravel shoulders. A variable gravel base was used on all projects within
the current project limits, with typical thickness of 12” to 18”. The shoulders were constructed
with 5” of gravel base, creating a pavement structure type known as a “bathtub”. The surface of
the gravel base in the travel lanes was treated with a liquid bituminous material, and a 3”
macadam surface/wearing course was placed over it. Plans also show that some sections of the
roadway were constructed with a base consisting of 6” of gravel base over 8” of stone base, but
this was not encountered in the investigations. They also show that a ledge cut was made
between design station 358+00 to 361+00, with excavated ledge used as fill from design station
348+00 to 356+50, and to build the shoulders in the ledge cut area. As-built plans, the as-built
to design station conversions, and a summary of the as-constructed pavement structure
construction in relation to the current design stationing are attached at the end of this report
for your reference.

INVESTIGATIONS

Investigations included a Falling Weight Deflectometer (FWD) field analysis to determine
pavement weaknesses and resilient modulus values for pavement design, Ground Penetrating
Radar (GPR) to determine the existing asphalt thickness, and 17 power auger borings to
determine pavement structure materials thicknesses and properties, 6 asphalt cores, and
power auger probes and hand soundings to identify the depth to the top of bedrock.

Existing information including roadway as-built plans, surficial geology and agricultural maps,
and pavement management data were also analyzed to determine how the roadway was
constructed, what the pavement foundation soils consist of, and where possible surface and
subsurface drainage problems may exist.

Boring and Lab Testing Information

Seventeen borings were drilled to a depth of 5 (+/-) feet for the preliminary investigations using
solid stem augers, unless refusal was encountered shallower than that depth. Subbase and
subgrade soil samples were taken directly off the auger flights, and representative samples
were tested by the MaineDOT testing lab in Bangor to determine the gradation and water
content. Auger probes and rod soundings were conducted following the finalization of the
horizontal and vertical alignments to identify top of bedrock for bedrock removal quantities.
Ten borings were also drilled in 2007 as part of the Enhanced Scoping process, so that
information is included here also. The following sections summarize the materials properties
and thicknesses as found in the borings and from the lab testing data. A boring summary sheet,
boring logs, lab testing data and Geoplans showing boring and probe locations are attached at
the end of this memo for your reference.
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Existing HMA

The subsurface information indicates that the existing asphalt (HMA) ranges from 5.4” inches to
7.8” in thickness. No bituminous treated material or macadam as indicated on the as-built
typical sections were encountered in the borings or asphalt cores, however drilling with power
augers can destroy this layer so it is not always visible.

GPR data was collected in the right and left wheel path of each lane at %2 foot intervals to
determine the HMA thicknesses for the entire project length versus a few point locations
(borings and asphalt cores). The data collected was difficult to evaluate in the right wheel path
in both directions due to the presence of multiple asphalt shim applications at the edge of the
travel lane. HMA thicknesses as found in the borings and cores were used extensively to help
with the analysis of the GPR data. The roadway was divided into 100’ sections and the HMA
thicknesses from each section were averaged. These average HMA thicknesses range from 4.3”
to 8.9”. The HMA thicknesses are variable throughout the entire project length, but most 100’
sections have thicknesses between 6’ and 7”. The full GRP report is attached at the end of this
memo for your reference.

Existing Base/Subbase

The subsurface information indicates that the existing granular base/subbase thickness ranges
from 9” to 29” in thickness. Thinner subbase sections exist at stations 346+40 (11.4”) and
420+06 (9”). All other boring locations have subbase thicknesses of 16” or more.

No stone base was encountered in the borings. Lab testing data indicates that the existing
granular material meets the requirements of Aggregate Subbase Course Gravel — Type E. Soil
sample sizes were small and therefore tend to be skewed to the finer particle sizes. The existing
subbase may meet the gradation of ASCG-Type D if a larger sample size (bag sample) was
tested.

Subgrade Soils
The subsurface information indicates that the existing subgrade soils are predominately glacial

till that consists of a mix of variable amounts of sand, gravel, and silt. No boulders or cobbles
were encountered in the subgrade during drilling. This soil type is considered moderately to
highly frost susceptible, with the susceptibility increasing with increasing silt contents.

Bedrock

Exposed bedrock and boulders were observed between stations 364+35 and 385+50, with a
ledge cut located on the southbound side of the roadway. Probes and rod soundings were
completed between Station 357+50 and 364+50 on both sides of the roadway to determine the
top of bedrock in a proposed cut area. Shallow refusals (5’ below the ground surface or less)
were also encountered in roadway borings at stations 363+82 and 559+18. Shallow bedrock is
expected at station 363+82 because of the proximity to the ledge cut in this section, but it is
unknown if the refusal are Station 559+18 is bedrock or a large boulder. As-built plans indicate
that bedrock was removed during the construction of the original roadway approximately
between design stations 357+00 to 363+00. The borings, probes and rod soundings confirmed
this original construction. The following table is a summary of the refusal depths encountered
in all subsurface investigations. See the Falling Weight Deflectometer Results section for
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possible shallow bedrock locations as indicated by deflection data and resilient modulus
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calculations.

Design Station | Offset (ft) Refusal (ft) Offset (ft) Refusal (ft)
361+50 26.0 Lt. 3.2 19.0 Rt. 0.8
362+00 30.0 Lt. 2.6 19.0 Rt. 1.6
362450 21.0 Lt. 4.0 (weathered) 22.0 Rt. 2.1
363+00 21.0 Lt. 5.7 25.0 Rt. 1.8
363+50 30.0 Lt. 6.8 26.0 Rt. 3.7
363+82 9.0 Lt. 5.2
363+82 14.0 Lt. 4
364+00 27.0 Lt. 2.2 30.0 Rt. 3.4
364+50 20.0 Lt. 1.9 25.0 Rt. outcrop
364+50 28.0 Rt. outcrop 30.0 Rt. 0.2
357+50 30.0 Lt. 2.6 30.0 Rt. 2.9
358+00 30.0 Lt. 0.4 30.0 Rt. 3.9
358+50 30.0 Lt. 2.6 30.0 Rt. 0.2
359+00 30.0 Lt. 0.9 30.0 Rt. outcrop
359450 30.0 Lt. 1.1 30.0 Rt. 0.4
360+00 30.0 Lt. 2.0 30.0 Rt. 1.0
360+50 30.0 Lt. 2.0 30.0 Rt. 2.7
361+00 30.0 Lt. 3.5 30.0 Rt. 5.7
559+18 9.0 Lt. 34

Groundwater

Shallow groundwater or wet subsurface soils were encountered beneath the pavement for the
entire project length. The average depth to wet soils/groundwater was approximately 2’ below

the pavement surface at the time of drilling. These water levels can be due to a high

groundwater table as well as poor pavement structure drainage attributed to the “bathtub”
pavement section. Groundwater levels will fluctuate seasonally and with precipitation, so the
groundwater levels encountered during construction may be different than at the time of the

subsurface investigations.

Design Station | Offset (ft) Depth to water (ft)
334+26 9L wet soils @ 4.0'
386+53 9L wet soils @ 2.2'
409+23 9L wet soils @ 1.5'
429+82 9L 2.1
503+74 9L wet soils @ 2'
503+74 17L wet soils @ 2.3'
521+12 111L 9
521+58 13R 9
521+70 9L wet soils @ 2'
541+23 9L wet soils @ 3.2'
549+15 9L wet soils @ 2.4'
573+97 9L wet soils @ 2'
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FaIIing Weight Deflectometer (FWD) Results

FWD data was collected at 0.05 mile intervals in the right wheel path of the westbound travel
lane (in the direction of the Route Log Mile nodes). The deflection data provides information on
where the existing pavement may have high deflections (weakness within the pavement or
subgrade) and areas of low deflection where bedrock may be close to the surface. Sections with
high deflections can also help identify areas that may need to be reconstructed.

The FWD deflection data shows there are deflections in all of the pavement structure layers,
with the highest deflections occurring in the top 12” to 18” of the pavement structure. This
indicates that the pavement structure is probably not adequate to support traffic loadings
either because of material deterioration or lack of structural support. The sections with the
highest deflections in the top 12” to 18” are stations 322+00 to 345+00, 360+00 to 369+00,
420+00 to 422+00, 430+00 to 432+00, 448+00 to 454+00, 491+00 to 507+00, and 512+00 to
523+00, 531+00 to 532+00, and 547+00 to 552+00. The FWD deflection data can also show
where there are areas with a weak subgrade. The sections with the highest deflections in the
subgrade are stations 321+00 to 325+00, 346+40, 363+82, and 386+53.

The FWD deflection data can also show locations were bedrock or large stone/boulders are
close to the surface. Low deflections were measured at stations 356+43, 359+07, 389+17,
474+18, 484+21, 519+06, 536+48, and 553+90.

The resilient moduli (Mr) values as calculated from the FWD data range from 2428 psi to 9620
psi. Typically, Mr values over 8000 psi indicate the presence of shallow bedrock or stone base
sections. Mr values over 8000 psi were calculated at stations 359+07, 389+17, 474+18, 484+21,
and 553+90. Mr values under 3000 psi can indicate weak or soft subgrade soils. Deflection
testing over existing culverts can also produce very low modulus values. Mr values of 3000 psi
or less were calculated at stations 321+58, 324422, 346+40, and 386+53.

GEOLOGY

The Maine Surficial Geology maps for Pleasant Mountain and the Fryeburg Quadrangle indicate
that the surficial soils at this location predominately consist of glacial till and glacial lake
deposits. Till consists of a mixture of silt, sand, gravel, and boulders, and typically is an excellent
foundation material for the pavement structure, however, it is typically moderately to highly
frost susceptible due to the high silt content. Glacial lake deposits typically consist of a mixture
of sand, gravel, and silt, and were deposited in a water environment. This deposit typically
consists of finer material than the adjacent glacial till. This deposit should also be an excellent
foundation for the pavement structure, however will also be moderately frost susceptible.

The National Cooperative Soil Survey of Cumberland County indicates that the surficial soils
consist primarily off glacial till and glacial outwash deposits. The Soil Conservation Survey of
Oxford County indicates that the surficial soils consist primarily of glacial till and glacio-
lacustrine sediments. All these soil types are similar and consist of a mix of varying amounts of
sand, gravel, and silt.
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The Soil Survey also contains information on physical and engineering properties of the soils
that are useful for design decisions. These include expected depth to the high groundwater
table, depth to bedrock, erodibility and potential frost action. The following table summarizes
the Soil Survey information that will pertain to this project. Erodibility is discussed in the Cut
Slopes section. The design stations have been interpolated from the Soil Survey maps so they
are considered very approximate.

Soil Survey Summary

Design Station Groundwater Depth Bedrock Depth Frost Action
313498 to 327+39 1 to 2.5 > 60” high
327439 to 343+23 0'to 1.5’ > 60” high
343+23 to 348+51 1.5 to0 2.5 > 60" high
348+51 to 353+79 0'to 1.5’ > 60" high
353+79 to 359+00 1"to>6’ > 60" high
359+00 to 369+63 > 6’ 10” to 20” moderate
369+63 to 465+20 1'-25 > 60" high
465+20 to 475+23 > 5’ > 60” low
475+23 to 563+41 3.00-5.00 > 60” moderate
563+41 to 568+69 0 -1.0 > 60” moderate
568+69 to 589+79 3.00-5.00 > 60” moderate

As can be seen in this table and the SCS data, a seasonally high groundwater table is expected
on most of the project, and the depth to bedrock is expected to be greater than 5 feet except
between station 359+00 to 369+63 where it is expected to be shallow or at the surface.

The geology and Soil Survey maps and information are attached for your reference.

FROST

Subgrade soils on this roadway will be moderately frost susceptible at all locations. The factors
that must be present for frost action to occur are frost susceptible soils, an adequate water
supply (infiltration, groundwater, capillary rise), and sustained temperatures below freezing for
an extended period of time. All these factors are present on this project, therefore detrimental
effects of frost are expected. Frost action will predominately produce frost heaves on this
project, but since the soils may contain a significant quantity of finer sands and silts, thaw
weakening during the melting period may also be an issue. The depth of frost penetration for
this area is expected to be approximately 73”.

DRAINAGE

Some shallow ditching is located along the project, but it appears to be functioning to remove
surface water only. As-built plans show that ditching was constructed as part of the original
project, so it is assumed that they have filled with winter sand and vegetation over time. Since
the groundwater table is seasonally high throughout the project, efforts to lower groundwater
will greatly improve the performance and extend the functional life of the pavement. This can
be accomplished by providing deep ditches (at least 1 foot below the bottom of the subbase),
underdrain, or by raising the vertical profile. Since the roadway is most probably constructed as
a bathtub section, boxing out a portion of the travel lane and shoulders and replacing the low
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permeability, silty till material with good draining gravel is also important to provide long-term
pavement performance. These drainage provisions will also help mitigate frost action.

CUT SLOPES

The existing natural soils are moderately erodible (K Factor 0.28 - 0.43) at many areas along the
project. According to the SCS maps and information, these soils with the highest K Factors are
located approximately from design Stations 325+00 to 350+00 and 485+00 to 586+00. Other
locations may exist that were not identified on the SCS maps. Cut slope surfaces should be
stabilized/protected as soon as possible to prevent loss of surface soils during rainstorms.
Downspouts to channelize stormwater are recommended on slopes with a steeper grades, long
slope lengths, and larger surface areas.

BOX CULVERTS

Large box culverts are located at station 321+50 and station 521+50. Design information is
located in a memorandum from Kitty Breskin dated 9/15/14 and is attached at the end of this
report.

CONSTRUCTION CONSIDERATIONS

1. Existing roadway aggregate excavated as part of this project may meet the requirements of
Aggregate Subbase Course Gravel (ASCG) - Type D or E. Provisions in the contract are
recommended allowing the contractor to reuse it to the fullest extent possible if testing
during construction confirms it meets MaineDOT specifications.

2. Drainage provisions for the removal of surface water and subsurface (groundwater) is
recommended for the entire project. A high groundwater table was encountered at many
locations (see Groundwater section). Constructing drainage ditches and installing
underdrain prior to pavement removal is recommended to give the subgrade time to drain.
This will greatly improve the subgrade soil strength when the pavement is removed and
construction traffic is applied.

3. Surface and subsurface drainage improvements are recommended to help reduce the
effects of frost on the pavement structure.

4. The existing natural soils are moderately erodible at many areas along the project. Cut slope
surfaces should be stabilized /protected as soon as possible to prevent loss of surface soils
cut slopes.

5. Downspouts are recommended to channelize stormwater on cut slopes with highly erodible
soils if the slope is steep, has a long length, and/or has a large surface area.

6. Shallow bedrock is expected between stations 364+35 and 385+50, and at 534+00 +/-. A
ledge cut was observed between stations 364+50 and 385+50, and exposed bedrock was
observed at station 534+00 +/-. If rock excavation is necessary in these locations, rock is
considered hard and will require blasting for removal.
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Attachments:

As-Built Typicals

As-Built Station Conversion

Boring Summary Sheet

Boring Logs

Laboratory Testing Summary Sheet
Grain Size Curves

FWD Data and Analysis

GPR Data and Analysis

Design Freezing Index/Frost Depth Chart
Maine Surficial Geology Map

National Cooperative Soil Survey of Cumberland and Oxford Counties — Maps and Data
Box Culvert Design Memorandum




As-Built Plans

As-Built Station Conversion
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Station Conversion - Route 302 , As-builts 1930's to present design station

design

as-built

Feature X ) Granular Pavement Matl's Cut/Fill

station station

Elkins Brook Bridge 314+00 77+00
315+00 78+00
316+00 79+00
317+00 80+00
318+00 81+00
319+00 82+00

Stanley Hill Rd 320+00 83+00 o e lieee, 25 Gl
321+00 84+00
322+00 85+00 =
323+00 86+00
324+00 87+00
325+00 88+00
326+00 89+00
327+00 90+00
327+00 90+00
328+00 91+00
329+00 92+00
330+00 93+00
331+00 94+00
332+00 95+00
333+00 96+00
334+00 97+00
335+00 98+00
336+00 99+00
337+00 100+00 .
variable

338+00 101+00
339+00 102+00
340+00 103+00
341+00 104+00
342+00 105+00
343+00 106+00
344+00 107+00
345+00 108+00
346+00 109+00
347+00 110+00
348+00 111+00
348+00 111+00
349+00 112+00
350+00 113+00
351+00 114+00
352+00 115+00 12" gravel base i;
353+00 116+00 »
354+00 117+00 9
355+00 118+00
356+00 119+00
356+50 119+50
356+50 119+50
357+00 120+00
358+00 121+00
359+00 122+00
360+00 123+00 2277 »
361+00 124+00 3
362+00 125+00
363+00 126+00




364+00 127+00

365+00 128+00

365+00 128+00

366+00 129+00

367+00 130+00 variable

368+00 131+00

369+00 132+00

369+00 132+00

370400 133+00

371+00 134+00 18" gravel base

372400 135+00

372450 135+50

372450 135+50

373+00 136+00 15" gravel base

374+00 137+00

374+00 137+00

375+00 138+00

376+00 139+00 .
variable

377+00 140+00

378+00 141+00

378+50 141+50

378+50 141+50

379+00 142+00 18" gravel base

380+00 143+00

380+50 143+50

380+50 143+50

381+00 144+00

382+00 145+00

383+00 146+00

384+00 147+00 .
variable

385+00 148+00

386+00 149+00

387+00 150+00

388+00 151+00

389+00 152+00

389+00 | 152+00 24" gravel base

390+00 153+00

390+00 153+00

391+00 154+00

392+00 155+00

393+00 156+00

394+00 157+00 18" gravel base

395+00 158+00

396+00 159+00

397400 160+00

Intersection Denmark/Hem Brdg Rd 397+50 160+50

398+00 161+00

398+00 161+00

399+00 162+00

400+00 163+00

401+00 164+00

402+00 165+00

403+00 166+00

404+00 167+00

405+00 168+00

406+00 169+00

407+00 170+00

408+00 171+00 variable

409+00 172+00

410+00 173+00




411+00 174+00
412+00 175+00
413+00 176+00
414+00 177+00
415+00 178+00
416+00 179+00
417+00 180+00
418+00 181+00
418+00 181+00
419+00 182+00
420+00 183+00 15' gravel base
421+00 184+00
422+00 185+00
423+00 186+00
423+00 186+00
424+00 187+00
Little Pond bridge (425+75/ 188+80) V 425+00 188+00
426+00 189+00 =
427+00 190+00
428+00 191+00
429+00 192+00
430+00 193+00
431+00 194+00
432+00 195+00
433+00 196+00
434+00 197+00
435+00 198+00 —
436+00 199+00 12" gravel base =
437+00 200+00
438+00 201+00
439+00 202+00
440+00 203+00
441+00 | 204+00 3
442+00 205+00
443+00 206+00
444+00 207+00
445+00 208+00
446+00 209+00
447+00 210+00
448+00 211+00
449+00 212+00
449+00 212+00
450+00 213+00
451+00 214+00
452+00 215+00 .
variable
453+00 216+00
454+00 217+00
455+00 218+00
455+50 218+50
455+50 218+50
456+00 219+00
457+00 220+00
458+00 221+00
459+00 | 222+00 12" gravel base
460+00 223+00
461+00 224+00
462+00 225+00 g
463+00 226+00 ©
464+00 227+00




464+00 227+00
465+00 228+00
466+00 229+00
Bridgton/Fryeburg TL 467+00 230+00 18" gravel base §
468+00 231+00
469+00 232+00
469+50 232+50
469+50 232+50
470+00 233+00 =
471+00 234+00 " -
15" gravel base
472+00 235+00
473+00 236+00
474+00 237+00
474+00 237+00 15" gravel base
475+00 238+00
475+00 238+00
476+00 239+00
477+00 240+00
478+00 241+00 15" gravel base =
479+00 242+00
480+00 243+00
481+00 244+00
481+00 244+00
482+00 245+00
483+00 246+00
484+00 247+00
485+00 248+00 »
486+00 249+00 18" gravel base 3
487+00 250+00
488+00 251+00
489+00 252+00
490+00 253+00
491+00 254+00
492+00 255+00
492+00 255+00
493+00 256+00 15" gravel base
494+00 257+00
494+00 257+00
495+00 258+00
496+00 259+00
497+00 260+00
498+00 261+00
499+00 262+00
500+00 263+00
501+00 264+00 .
variable
502+00 265+00
503+00 266+00
504+00 267+00
505+00 268+00
506+00 269+00
507+00 270+00
508+00 271+00
508+50 271+50
508+50 271+50
509+00 272+00
510+00 273400 18" gravel base
511+00 274+00
511+50 274+50
511+50 274+50




512+00 275+00

513+00 276+00 15" gravel base

514+00 277+00

515+00 278+00

515450 278+50

515450 278+50

516+00 279+00

517+00 | 280+00 24" gravel base

518+00 281+00

519+00 282+00

519450 282+50

519450 282+50

520+00 283+00

521+00 284+00 15" gravel base

522+00 285+00

523+00 286+00

523450 286+50

523450 286+50

524+00 287+00 18" gravel base

525+00 288+00

525+00 288+00

526+00 289+00

527+00 290+00

528+00 291+00 variable

529+00 292+00

530+00 293+00

531+00 294+00

531+00 294+00

532+00 295+00

533+00 296+00 —

534400 | 297+00 =

535+00 298+00

536+00 299+00 =

537+00 300+00 ©

538+00 301+00

539+00 302+00

540+00 303+00 =

541+00 304+00

542+00 305+00

543+00 306+00 g

544+00 307+00 ®
15" gravel base

545+00 308+00

546+00 309+00 —

547+00 | 310+00 =

548+00 311+00

549+00 312+00

550+00 313+00 g

551+00 314+00 S

552+00 315+00

553+00 316+00

554+00 317+00

555+00 318+00

556+00 319+00 =

557+00 | 320+00 =

558+00 321+00

558+00 321+00

559+00 322+00

560+00 323+00 18" gravel base

561+00 324+00




562+00 325+00
562+00 325+00
563+00 326+00
564+00 327+00
565+00 328+00 15" gravel base b=
566+00 329+00
567+00 330+00
Mountain Rd (568+70/331+80) v 568+00 331+00
568+00 331+00
269+00 332+00 6" gravel base, 15" stone base, 6"
570+00 333+00 subbase
571+00 334+00
571450 334+50
571450 334+50
572+00 335+00
573+00 336+00 .
variable
574+00 337+00
575+00 338+00
Knight's Hill Rd (576+25) 576+00 | 339+00
576+00 339+00
577+00 340+00
578+00 341+00
579+00 342+00 6" gravel base, 15" stone base, 6"
580+00 343+00 subbase
581+00 344+00
582+00 345+00
583+00 346+00
583+00 346+00
584+00 347+00 18" gravel base
585+00 348+00
585+78 348+78




Boring and Laboratory Testing Data



BORING SUMMARY Bridgton-Fryeburg, PIN 19091.00
Boring ) ) Offset Exploration Refusal Depth to water Pavement Thickness ‘S‘ubl:fase
No. Design Station (ft) |Depth () Depth () Classification (USCS Subgrade Type
(ft) HMA (in) | Subbase (in) Total (in) & AASHTO)
scoping 327+55 L 6
HB-BRFR-115 334+26 9L 5 wet soils @ 4.0 6.6 21 27.6 SW-SM/A-1-b SAND
HB-BRFR-114 346+40 9L 5.5 7.8 11.4 19.2 SW-SM/A-1-b SAND, some silt
scoping 347+61 L 6 29 silty SAND
HB-BRFR-112 363+82 9L 5.2 5.2 6.6 234 30 SW-SM/A-1-b SAND, little gravel
HB-BRFR-113 363+82 14L 4 4 shoulder
scoping 372+54 L 6
HB-BRFR-111 386+53 9L 5.0 wet soils @ 2.2' 7.2 19.2 26.4 SP-SM/A-1-b silty SAND
scoping 405+48 L 6.0
HB-BRFR-110 409+23 9L 5.0 wet soils @ 1.5' 7.2 22.8 30.0 SP-SM/A-1-b SAND
scoping 420+06 L 6.0 9.6 SAND
HB-BRFR-109 429+82 9L 5.0 2.1 6.6 19.8 26.4 SP-SM/A-1-b SAND
scoping 445+19 L 6.0
HB-BRFR-108 448+83 9L 5.0 6.6 23.4 30.0 SP-SM/A-1-b SAND
scoping 488+54 L 6.0 25.0 SAND, littlt gravel
HB-BRFR-106 503+74 9L 5.0 wet soils @ 2' 7.2 16.8 24.0 SW-SM/A-1-b SAND, little silt
HB-BRFR-107 503+74 17L 5.0 wet soils @ 2.3' SW-SM/A-1-b SAND, little silt
scoping 518+79 L 6.0
SB-BRFR-102 521+12 1L 25 9 shoulder
SB-BRFR-101 521+58 13R 25 9 shoulder
HB-BRFR-105 521+70 9L 5.0 wet soils @ 2' 7.2 16.8 24.0 SW-SM/A-1-b SAND, little silt
HB-BRFR-104 541+23 9L 5.0 wet soils @ 3.2' 7.2 22.8 30.0 SW-SM/A-1-b SAND, little silt
scoping 548+57 L 5.4 26.0 SAND, littlt gravel
HB-BRFR-103 549+15 9L 5.0 wet soils @ 2.4' 6.6 22.2 28.8 SW-SM/A-1-b SAND, little silt
HB-BRFR-102 559+18 9L 3.4 3.4 6.6 234 30.0 SW-SM/A-1-b SAND, littlt gravel
scoping 573+76 L 6.6
HB-BRFR-101 573+97 9L 5.0 wet soils @ 2' 6.0 18.0 24.0 SW-SM/A-1-b silty SAND




Maine Department of Transportation  |project: Route3o2 Boring No.: HB-BRFR-101
Soil/Rock Exploration Log . . ;
Location: Bridgton-Fryeburg, Maine .
US CUSTOMARY UNITS ot R4 g PIN: 19109.00
Driller: MaineDOT Elevation (ft.) Auger ID/OD: 5" Dia.
Operator: Giguere/Giles Datum: NAVD88 Sampler: Off Hights
Logged By: B.Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A
Date Start/Finish: 12/17/10-12/17/10 Drilling Method: Solid Stem Auger Core Barrel: N/A
Boring Location: 573+97, 9.0 ft. Lt. Casing ID/OD: N/A Water Level™: None Observed
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt T, = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample ap = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing C = Consolidation Test
Sample Information
— Laboratory
S £ ?% = = 2 ;estirllg/
= =z 5] a © - e = - Visual Description and Remarks esults
E ) o} ) = £ a o o o © AASHTO
< = & = 252 _0O 2|1 2¢|% s and
) & 5] Eo 3229 T | g5 |ag| & Unified Class.
[a) 0 o (2= munwn=o zZ Om w [©)
0 .
S1 0.50 - 2.00 SSA -0.50 PAVEMENT 0501 G#245494
Dark brown, damp, gravelly SAND, trace silt. A-1-b, SW-SM |
WC=3.1%
-2.00} 2.00]
2 2.00-5.00 ] Brown, wet, silty SAND, trace gravel. ?3453435
WC=22.7%
L 5 -5.00 5,001
Bottom of Exploration at 5.00 feet below ground surface.
NO REFUSAL
- 10
- 15
- 20
25
Remarks:
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1
* nghelrr:gggl[i?ffsﬁﬂ?iﬂ%\gilr)ne:%?:siﬁggwgmisv;;g tr;nad;é‘conditions stated. Groundwater fluctuations may occur due to conditions other BO ri n g NO K HB_BRFR_ 101




Maine Department of Transportation  |project: Route3o2 Boring No.: HB-BRFR-102
Soil/Rock Exploration Log . . ;
Location: Bridgton-Fryeburg, Maine .
US CUSTOMARY UNITS ot R4 g PIN: 19109.00
Driller: MaineDOT Elevation (ft.) Auger ID/OD: 5" Dia.
Operator: Giguere/Giles Datum: NAVD88 Sampler: Off Hights
Logged By: B.Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A
Date Start/Finish: 12/17/10-12/17/10 Drilling Method: Solid Stem Auger Core Barrel: N/A
Boring Location: 559+18, 9.0 ft. Lt. Casing ID/OD: N/A Water Level™: None Observed
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt T, = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample ap = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing C = Consolidation Test
Sample Information
— Laboratory
S £ ?% = = 2 ;estirllg/
= =z 5] a © - e = - Visual Description and Remarks esults
E ) o} ) = £ a o o o © AASHTO
< = & = 252 _0O 2|1 2¢|% s and
) & 5] Eo 3229 T | g5 |ag| & Unified Class.
[a) 0 o (2= munwn=o zZ Om w [©)
0 L PAVEMENT.
3 0.55-3.40 S$A | -0.55 — - 0.55] G#245496
Brown, moigt, fine to coarse SAND, some gravel, trace silt. A-1-b, SW-SM
WC=5.9%
-3.40 3.401
Bottom of Exploration at 3.40 feet below ground surface.
REFUSAL
F 5
- 10
- 15
- 20
25
Remarks:
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1
* nghelrr:gggl[i?ffsﬁﬂ?iﬂ%\gilr)ne:%?:siﬁggwgmisv;;g tr;nad;é‘conditions stated. Groundwater fluctuations may occur due to conditions other BO ri n g NO K HB_BRFR_ 102




Maine Department of Transportation  |project: Route3o2 Boring No.: HB-BRFR-103
Soil/Rock Exploration Log . . ;
Location: Bridgton-Fryeburg, Maine .
US CUSTOMARY UNITS ot R4 g PIN: 19109.00
Driller: MaineDOT Elevation (ft.) Auger ID/OD: 5" Dia.
Operator: Giguere/Giles Datum: NAVD88 Sampler: Off Hights
Logged By: B.Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A
Date Start/Finish: 12/17/10-12/17/10 Drilling Method: Solid Stem Auger Core Barrel: N/A
Boring Location: 549+15, 9.0 ft. Lt. Casing ID/OD: N/A Water Level™: None Observed
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt T, = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample ap = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing C = Consolidation Test
Sample Information
— Laboratory
S £ ?% = = 2 ;estirllg/
= =z 5] a © - e = - Visual Description and Remarks esults
E ) o} ) = £ a o o o © AASHTO
2 g < 5 B 2o 2 c2|s = and
) & 5] Eo 3229 T | g5 |ag| & Unified Class.
[a) 0 o (2= munwn=o zZ Om w [©)
0 L PAVEMENT.
SSA -0.55¢ 0.55]
Brown, moigt, fine to coarse SAND, little gravel, trace silt. (0S3
A 2.40 - 5.00 -2.4013; 2.40]
Gray, wet, fine to medium SAND, some silt, trace gravel. G#245497
A-2-4, SM
WC=9.4%
5 -5.00 5.001
Bottom of Exploration at 5.00 feet below ground surface.
NO REFUSAL
10
- 15
- 20
25
Remarks:
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1
* nghe{r:gggl[;ﬁ:ls(fsiggfmﬁﬁ\gilr)ne:%?:siﬁgr:wgrrﬂismiﬂg tr;nad;é‘conditions stated. Groundwater fluctuations may occur due to conditions other BO ri n g NO K HB_BRFR_ 103




Maine Department of Transportation  |project: Route3o2 Boring No.: HB-BRFR-104
Soil/Rock Exploration Log . . ;
Location: Bridgton-Fryeburg, Maine .
US CUSTOMARY UNITS ot R4 g PIN: 19109.00
Driller: MaineDOT Elevation (ft.) Auger ID/OD: 5" Dia.
Operator: Giguere/Giles Datum: NAVD88 Sampler: Off Hights
Logged By: B.Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A
Date Start/Finish: 12/17/10-12/17/10 Drilling Method: Solid Stem Auger Core Barrel: N/A
Boring Location: 541+23, 9.0 ft. Lt. Casing ID/OD: N/A Water Level™: None Observed
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt T, = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample ap = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing C = Consolidation Test
Sample Information
— Laboratory
. £ 2 = — - Testing
o ~ ) B 3
= =z 5] a © - e = S Visual Description and Remarks Results/
E ) o} ) = £ a o o o © AASHTO
< g & z 252 _0O 2|1 2¢|% s and
) g 5] 3= 3229 T | g5 |ag| & Unified Class.
[a) 0 o (2= munwn=o zZ Om w [©)
0 L PAVEMENT.
SSA -0.60M™ 0.60]
Brown, moigt, fine to coarse SAND, little gravel, trace silt. (0S3
-3.20f 3.20]
Gray-brown, wet, fine to medium SAND, little silt. 04
5 -5.00[ 5,001
Bottom of Exploration at 5.00 feet below ground surface.
NO REFUSAL
10
- 15
- 20
25
Remarks:
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1
* nghe{r:gggl[;ﬁ:ls(fsiggfmﬁﬁ\gilr)ne:%?:siﬁgr:wgrrﬂismiﬂg tr;nad;é‘conditions stated. Groundwater fluctuations may occur due to conditions other BO ri n g NO K HB_BRFR_ 104




Maine Department of Transportation  |project: Route3o2 Boring No.: HB-BRFR-105
Soil/Rock Exploration Log . . ;
Location: Bridgton-Fryeburg, Maine .
US CUSTOMARY UNITS ot R4 g PIN: 19109.00
Driller: MaineDOT Elevation (ft.) Auger ID/OD: 5" Dia.
Operator: Giguere/Giles Datum: NAVD88 Sampler: Off Hights
Logged By: B.Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A
Date Start/Finish: 12/17/10-12/17/10 Drilling Method: Solid Stem Auger Core Barrel: N/A
Boring Location: 521+70, 9.0 ft. Lt. Casing ID/OD: N/A Water Level™: None Observed
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt T, = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample ap = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing C = Consolidation Test
Sample Information
— Laboratory
S £ ?% = = 2 ;estirllg/
= =z 5] a © - e = - Visual Description and Remarks esults
E ) o} ) = £ a o o o © AASHTO
< g & z 252 _0O 2|1 2¢|% s and
) g 5] 3= 3229 T | g5 |ag| & Unified Class.
[a) 0 o (2= munwn=o zZ Om w [©)
0 L PAVEMENT.
SSA -0.60 0.60]
Brown, moigt, fine to coarse SAND, little gravel, trace silt. (0S3
-2.00f7 2.00]
Gray-brown, wet, fine to medium SAND, little silt, wetter with depth. 04
L 5 -5,00 [HHEE 5,001
Bottom of Exploration at 5.00 feet below ground surface.
NO REFUSAL
- 10
- 15
- 20
25
Remarks:
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1
* nghe{r:gggl[;ﬁ:ls(fsiggfmﬁﬁ\gilr)ne:%?:siﬁgr:wgrrﬂismiﬂg tr;nad;é‘conditions stated. Groundwater fluctuations may occur due to conditions other BO ri n g NO K HB_BRFR_ 105




Maine Department of Transportation  |project: Route3o2 Boring No.: HB-BRFR-106
Soil/Rock Exploration Log . . ;
Location: Bridgton-Fryeburg, Maine .
US CUSTOMARY UNITS ot R4 g PIN: 19109.00
Driller: MaineDOT Elevation (ft.) Auger ID/OD: 5" Dia.
Operator: Giguere/Giles Datum: NAVD88 Sampler: Off Hights
Logged By: B.Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A
Date Start/Finish: 12/17/10-12/17/10 Drilling Method: Solid Stem Auger Core Barrel: N/A
Boring Location: 503+74, 9.0 ft. Lt. Casing ID/OD: N/A Water Level™: None Observed
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt T, = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample ap = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing C = Consolidation Test
Sample Information
— Laboratory
S £ ?% = = 2 ;estirllg/
= =z 5] a © - e = - Visual Description and Remarks esults
E ) o} ) = £ a o o o © AASHTO
< g & z 252 _0O 2|1 2¢|% s and
) g 5] 3= 3229 T | g5 |ag| & Unified Class.
[a) 0 o (2= munwn=o zZ Om w [©)
0 L PAVEMENT.
SSA -0.60 0.60]
Brown, moigt, fine to coarse SAND, little gravel, trace silt. (0S3
-2.00f7 2.00]
Gray-brown, wet, fine to medium SAND, little silt. 04
L 5 -5,00 [HHEE 5,001
Bottom of Exploration at 5.00 feet below ground surface.
NO REFUSAL
- 10
- 15
- 20
25
Remarks:
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1
* nghe{r:gggl[;ﬁ:ls(fsiggfmﬁﬁ\gilr)ne:%?:siﬁgr:wgrrﬂismiﬂg tr;nad;é‘conditions stated. Groundwater fluctuations may occur due to conditions other BO ri n g NO K HB_BRFR_ 106




Maine Department of Transportation  |project: Route3o2 Boring No.: HB-BRFR-107
Soil/Rock Exploration Log . . ;
Location: Bridgton-Fryeburg, Maine .
US CUSTOMARY UNITS ot R4 g PIN: 19109.00
Driller: MaineDOT Elevation (ft.) Auger ID/OD: 5" Dia.
Operator: Giguere/Giles Datum: NAVD88 Sampler: Off Hights
Logged By: B.Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A
Date Start/Finish: 12/17/10-12/17/10 Drilling Method: Solid Stem Auger Core Barrel: N/A
Boring Location: 503+74, 17.0 ft. Lt. Shoulder Casing ID/OD: N/A Water Level™: None Observed
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt T, = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample ap = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing C = Consolidation Test
Sample Information
— Laboratory
S £ ?% = = 2 ;estirllg/
= =z 5] a © - e = - Visual Description and Remarks esults
E ) o} ) = £ a o o o © AASHTO
< g & z 252 _0O 2|1 2¢|% s and
) g 5] 3= 3229 T | g5 |ag| & Unified Class.
[a) 0 o (2= munwn=o zZ Om w [©)
0 sha &9E Brown, moist, fine to coarse SAND, little gravel, trace silt. (1S3
2.20]
Gray-brown, wet, fine to medium SAND, little silt. 04
L 5 -5.00 4 5,001
Bottom of Exploration at 5.00 feet below ground surface.
NO REFUSAL
- 10
- 15
- 20
25
Remarks:
Cable in shoulder at 14.0 ft Rt.
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1
* nghelrr:gggl[i?ffsﬁﬂ?iﬂ%\gilr)ne:%?:siﬁggwgmisv;;g tr;nad;é‘conditions stated. Groundwater fluctuations may occur due to conditions other BO ri n g NO K HB_BRFR_ 107




Maine Department of Transportation  |project: Route3o2 Boring No.: HB-BRFR-108
Soil/Rock Exploration Log . . ;
Location: Bridgton-Fryeburg, Maine .
US CUSTOMARY UNITS ot R4 g PIN: 19109.00
Driller: MaineDOT Elevation (ft.) Auger ID/OD: 5" Dia.
Operator: Giguere/Giles Datum: NAVD88 Sampler: Off Hights
Logged By: B.Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A
Date Start/Finish: 12/17/10-12/17/10 Drilling Method: Solid Stem Auger Core Barrel: N/A
Boring Location: 448+83, 9.0 ft. Lt. Casing ID/OD: N/A Water Level™: None Observed
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt T, = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample ap = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing C = Consolidation Test
Sample Information
— Laboratory
S £ ?% = = 2 ;estirllg/
= =z 5] a © - e = - Visual Description and Remarks esults
E ) o} o = £ a o o o © AASHTO
< = & = 252 _0O 2|1 2¢|% s and
) & 5] Eo 3229 T | g5 |ag| & Unified Class.
[a) 0 o (2= munwn=o zZ Om w [©)
0 L PAVEMENT.
S5 0.55-1.60 S$A -0.55 0.55] G#245498
Brown, damp, fine to coarse SAND, trace silt, trace gravel. A-1-b, SP-SM
S6 1.60-5.00 -1.60 % 160 wWC=9.1%
} Light brown, damp, fine to medium SAND, trace silt, trace gravel. GH#245499
A-1-b, SP-SM
WC=4.8%
5 -5.00* 5.001
Bottom of Exploration at 5.00 feet below ground surface.
NO REFUSAL
10
15
- 20
25
Remarks:
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1
* nghe{r:gggl[;ﬁ:ls(fsiggfmﬁﬁ\gilr)ne:%?:siﬁgr:wgrrﬂismiﬂg tr;nad;é‘conditions stated. Groundwater fluctuations may occur due to conditions other BO ri n g NO K HB_BRFR_ 108




Maine Department of Transportation  |project: Route3o2 Boring No.: HB-BRFR-109
Soil/Rock Exploration Log . . ;
Location: Bridgton-Fryeburg, Maine .
US CUSTOMARY UNITS ot R4 g PIN: 19109.00
Driller: MaineDOT Elevation (ft.) Auger ID/OD: 5" Dia.
Operator: Giguere/Giles Datum: NAVD88 Sampler: Off Hights
Logged By: B.Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A
Date Start/Finish: 12/17/10-12/17/10 Drilling Method: Solid Stem Auger Core Barrel: N/A
Boring Location: 429+82, 9.0 ft. Lt. Casing ID/OD: N/A Water Level™: 2.1ft bgs.
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt T, = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample ap = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing C = Consolidation Test
Sample Information
— Laboratory
S £ ?% = = 2 ;estirllg/
= =z 5] a © - e = - Visual Description and Remarks esults
E ) o} ) = £ a o o o © AASHTO
< g & z 252 _0O 2|1 2¢|% s and
) g 5] 3= 3229 T | g5 |ag| & Unified Class.
[a) 0 o (2= munwn=o zZ Om w [©)
0 .
SSA PAVEMENT 055
Brown, damp, fine to coarse SAND, little gravel, trace silt. (0S5
2.20]
Light brown, saturated, fine to medium SAND, trace silt. 0S6
L 5 -5.00 4 5,001
Bottom of Exploration at 5.00 feet below ground surface.
NO REFUSAL
- 10
- 15
- 20
25
Remarks:
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1
* nghe{r:gggl[;ﬁ:ls(fsiggfmﬁﬁ\gilr)ne:%?:siﬁgr:wgrrﬂismiﬂg tr;nad;é‘conditions stated. Groundwater fluctuations may occur due to conditions other B o ri n g NO ) H B_BRFR_ 109




Maine Department of Transportation  |project: Route3o2 Boring No.: HB-BRFR-110
Soil/Rock Exploration Log . . ;
Location: Bridgton-Fryeburg, Maine .
US CUSTOMARY UNITS ot R4 g PIN: 19109.00
Driller: MaineDOT Elevation (ft.) Auger ID/OD: 5" Dia.
Operator: Giguere/Giles Datum: NAVD88 Sampler: Off Hights
Logged By: B.Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A
Date Start/Finish: 12/17/10-12/17/10 Drilling Method: Solid Stem Auger Core Barrel: N/A
Boring Location: 409+23, 9.0 ft. Lt. Casing ID/OD: N/A Water Level™: None Observed
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt T, = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample ap = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing C = Consolidation Test
Sample Information
— Laboratory
S £ ?% = = 2 ;estirllg/
= =z 5] a © - e = - Visual Description and Remarks esults
E ) o} ) = £ a o o o © AASHTO
2 g < 5 B 2o 2 c2|s = and
) & 5] Eo 3229 T | g5 |ag| & Unified Class.
[a) 0 o (2= munwn=o zZ Om w [©)
0 L PAVEMENT.
SSA -0.60F 0.60]
Brown, damp, fine to coarse SAND, little gravel, trace silt. (0S5
-1.50 1.501
Light brown, wet, fine to medium SAND, trace silt. [1S6
5 -5,00 1% 5.00]
Bottom of Exploration at 5.00 feet below ground surface.
NO REFUSAL
10
15
- 20
25
Remarks:
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1
* nghe{r:gggl[;ﬁ:ls(fsiggfmﬁﬁ\gilr)ne:%?:siﬁgr:wgrrﬂismiﬂg tr;nad;é‘conditions stated. Groundwater fluctuations may occur due to conditions other BO ri n g NO K HB-BRFR-llO




Maine Department of Transportation  |project: Route3o2 Boring No.: HB-BRFR-111
Soil/Rock Exploration Log . . ;
Location: Bridgton-Fryeburg, Maine .
US CUSTOMARY UNITS ot R4 g PIN: 19109.00
Driller: MaineDOT Elevation (ft.) Auger ID/OD: 5" Dia.
Operator: Giguere/Giles Datum: NAVD88 Sampler: Off Hights
Logged By: B.Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A
Date Start/Finish: 12/17/10-12/17/10 Drilling Method: Solid Stem Auger Core Barrel: N/A
Boring Location: 386+53, 9.0 ft. Lt. Casing ID/OD: N/A Water Level™: None Observed
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt T, = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample ap = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing C = Consolidation Test
Sample Information
— Laboratory
S £ ?% = = 2 ;estirllg/
= =z 5] a © e = - Visual Description and Remarks esults
E ) o} ) S £ a o o © AASHTO
s | =2 & = 252 _0O 2| 2¢2]|% < and
) & 5] Eo 3229 T | g5 |ag| & Unified Class.
[a) 0 o (2= munwn=o zZ Om w [©)
0 L PAVEMENT.
SSA -0.60f% 0.60]
Brown, damp, fine to coarse SAND, little gravel, trace silt. (0S5
-2.20 2.20]
Olive brown, wet, silty, fine to medium SAND.
L 5 -5.00 4 5,001
Bottom of Exploration at 5.00 feet below ground surface.
NO REFUSAL
- 10
- 15
- 20
25
Remarks:
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1
* nghe{r:gggl[;ﬁ:ls(fsiggfmﬁﬁ\gilr)ne:%?:siﬁgr:wgrrﬂismiﬂg tr;nad;é‘conditions stated. Groundwater fluctuations may occur due to conditions other BO ri n g NO K HB-BRFR-lll




Maine Department of Transportation  |project: Route3o2 Boring No.: HB-BRFR-112
Soil/Rock Exploration Log . . ;
Location: Bridgton-Fryeburg, Maine .
US CUSTOMARY UNITS ot R4 g PIN: 19109.00
Driller: MaineDOT Elevation (ft.) Auger ID/OD: 5" Dia.
Operator: Giguere/Giles Datum: NAVD88 Sampler: Off Hights
Logged By: B.Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A
Date Start/Finish: 12/20/10-12/20/10 Drilling Method: Solid Stem Auger Core Barrel: N/A
Boring Location: 363+82, 9.0 ft. Lt. Casing ID/OD: N/A Water Level™: 3.0 ft bgs.
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt T, = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample ap = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing C = Consolidation Test
Sample Information
— Laboratory
S £ ?% = = 2 ;esti?g/
= =z 5] a © e = - Visual Description and Remarks esults
E ) o} ) S £ a o o © AASHTO
s | =2 & = 252 _0O 2| 2¢2]|% < and
) & 5] Eo 3229 T | g5 |ag| & Unified Class.
[a) 0 o (2= munwn=o zZ Om w [©)
0 L PAVEMENT.
8 0.55-5.20 SSA _ _ _ _ 055 G#245500
Brown, damp, fine to coarse SAND, little gravel, trace silt, wetter with depth. | A_1.5 sw-Sm
WC=4.0%
[ 5 5.20 5.20
Bottom of Exploration at 5.20 feet below ground surface.
REFUSAL
- 10
- 15
- 20
25
Remarks:
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1
* nghelrr:gggl[i?ffsﬁﬂ?iﬂ%\gilr)ne:%?:siﬁggwgmisv;;g tr;nad;é‘conditions stated. Groundwater fluctuations may occur due to conditions other BO ri n g NO K HB-BRFR-llZ




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

R = Rock Core Sample

V = Insitu Vane Shear Test

SSA = Solid Stem Auger

Maine Department of Transportation  |project: Route3o2 Boring No.: HB-BRFR-113
Soil/Rock Exploration Log . . ’
Location: Bridgton-Fryeburg, Maine .

US CUSTOMARY UNITS glor-Fryeourg PIN: 19109.00
Driller: MaineDOT Elevation (ft.) Auger ID/OD: 5" Dia.
Operator: Giguere/Giles Datum: NAVD88 Sampler: Off Hights
Logged By: B.Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A
Date Start/Finish: 12/20/10-12/20/10 Drilling Method: Solid Stem Auger Core Barrel: N/A
Boring Location: 363+82, 14.0 ft. Lt. Shoulder Casing ID/OD: N/A Water Level™: None Observed
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy = Insitu Field Vane Shear Strength (psf) WC = water content, percent

T, = Pocket Torvane Shear Strength (psf) LL = Liquid Limit

ap = Unconfined Compressive Strength (ksf)
Sy(lab) = Lab Vane Shear Strength (psf)
WOH = weight of 140lb. hammer

WOR = weight of rods WOC = weight of casing

PL = Plastic Limit

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

Sample Information
Laboratory
- = .

5 £ s z = 2 ;estlrllg/
= =z 5] a © - e = - Visual Description and Remarks esults
= ) 2 o S 5 o o o S o AASHTO
£ = g = 252 _0O 2| 2¢2]|% £ and
) g 5] 3= 3229 T | g5 |ag| & Unified Class.
[a} %] o nE nnnes z Om |wE| O
0 S$A ! Brown, damp, fine to coarse SAND, some gravel, trace silt, wetter with depth.

4.001
Bottom of Exploration at 4.00 feet below ground surface.

L 5 REFUSAL
- 10
- 15
- 20

25

Remarks:

than those present at the time measurements were made.

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

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

Page 1 of 1

Boring No.: HB-BRFR-113




Maine Department of Transportation  |project: Route3o2 Boring No.: HB-BRFR-114
Soil/Rock Exploration Log . . ;
Location: Bridgton-Fryeburg, Maine .
US CUSTOMARY UNITS ot R4 g PIN: 19109.00
Driller: MaineDOT Elevation (ft.) Auger ID/OD: 5" Dia.
Operator: Giguere/Giles Datum: NAVD88 Sampler: Off Hights
Logged By: B.Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A
Date Start/Finish: 12/20/10-12/20/10 Drilling Method: Solid Stem Auger Core Barrel: N/A
Boring Location: 346+40, 9.0 ft. Lt. Casing ID/OD: N/A Water Level™: None Observed
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt T, = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample ap = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing C = Consolidation Test
Sample Information Lab
— = al or_atory
. £ = =z — o Testing
o ~ ) £ o [s)
= =z 5] a © - e = - Visual Description and Remarks Results/
= ) 2 o S 5 o o o S o AASHTO
< S & S 252 _0O 2|1 2¢|% s and
) & 5] Eo 3229 T | g5 |ag| & Unified Class.
[a) 0 o (2= munwn=o zZ Om w [©)
0 .
SSA PAVEMENT 065
Brown, damp, fine to coarse SAND, some gravel, trace silt, wetter with depth.
SO 1.60 - 4.00 0s8 G#182546
1.604
Grey-brown, moist, fine to medium SAND, some silt, trace gravel. A-2-4, SM
WC=9.1%
4.00]
s10 4.00 - 4.80 Black, moigt, silty, fine to medium SAND, trace organics.
5 S11 4.80-550 - 4.801 G#182547
1 Olive-brown, wet, sandy SILT, trace gravel.
550 ss0{ A4ML
Bottom of Exploration at 5.50 feet below ground surface. WC=31.4%
NO REFUSAL
10
15
20
25
Remarks:
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1
* nghe{r:gggl[;ﬁ:ls(fsiggfmﬁﬁ\gilr)ne:%?:siﬁgr:wgrrﬂismiﬂg tr;nad;é‘conditions stated. Groundwater fluctuations may occur due to conditions other BO ri n g NO K HB-BRFR-114




Maine Department of Transportation  |project: Route3o2 Boring No.: HB-BRFR-115
Soil/Rock Exploration Log . . ;
Location: Bridgton-Fryeburg, Maine .
US CUSTOMARY UNITS ot R4 g PIN: 19109.00
Driller: MaineDOT Elevation (ft.) Auger ID/OD: 5" Dia.
Operator: Giguere/Giles Datum: NAVD88 Sampler: Off Hights
Logged By: B.Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A
Date Start/Finish: 12/20/10-12/20/10 Drilling Method: Solid Stem Auger Core Barrel: N/A
Boring Location: 334+26, 9.0 ft. Lt. Casing ID/OD: N/A Water Level™: None Observed
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt T, = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample ap = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing C = Consolidation Test
Sample Information
— Laboratory
S £ ?% = = 2 ;estirllg/
= =z 5] a © - e = - Visual Description and Remarks esults
E ) o} ) = £ a o o o © AASHTO
< g & z 252 _0O 2|1 2¢|% s and
) g 5] 3= 3229 T | g5 |ag| & Unified Class.
[a) 0 o (2= munwn=o zZ Om w [©)
0 .
SSA PAVEMENT 055
Brown, damp, fine to coarse SAND, some gravel, trace silt, wetter with depth.
0s8
2.30]
Grey-brown, moist, fine to medium SAND, trace silt.
4.00]
s12 4.00 - 5.00 Olive-grey, wet, SILT, trace fine sand, trace clay.
F 5 -5.00 5.001
Bottom of Exploration at 5.00 feet below ground surface.
NO REFUSAL
- 10
- 15
- 20
25
Remarks:
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1
* nghe{r:gggl[;ﬁ:ls(fsiggfmﬁﬁ\gilr)ne:%?:siﬁgr:wgrrﬂismiﬂg tr;nad;é‘conditions stated. Groundwater fluctuations may occur due to conditions other B o ri n g NO ) H B-BRFR-].].S




Maine Department of Transportation

Project: Route 302

Boring No.: SB-BRFR-101

Soil/Rock Exploration Log . . ;
Location: Bridgton-Fryeburg, Maine .
US CUSTOMARY UNITS ot R4 g PIN: 19109.00
Driller: MaineDOT Elevation (ft.) 4375 Auger ID/OD: 5" Dia.
Operator: Giguere/Giles Datum: NAVD88 Sampler: Off Hights
Logged By: B.Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A
Date Start/Finish: 6/26/13-6/26/13 Drilling Method: Solid Stem Auger Core Barrel: N/A
Boring Location: 521+58, 13.0 ft Rt. Casing ID/OD: N/A Water Level™: 9.0 ft bgs.
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt T, = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample ap = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis

C = Consolidation Test

SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing
Sample Information
— Laboratory
5 < ?% = - o ;estirllg/
= =z 5] a © e = - Visual Description and Remarks esults
E © o} @ S € o o ) AASHTO
s | =2 & = 252 _0O 2| 2¢2]|% < and
) & 5] Eo 3229 T | g5 |ag| & Unified Class.
[a] %] o nE mnnes z Oom |WE]| O
) - - -
s1 0.00- 5.60 SEA > Brown, damp, fine to coarse SAND, little gravel, occasional cobbles.
o
L
y
[
- 5
2 5.60- 17.50 431.90 [ 5.601
¥ Brown, wet, fine to coarse SAND, little silt, occasional cobbles.
- 10
- 15
3 17.50 - 25.00 420.00 ih 17.501
k E Grey, wet, fine to coarse SAND, little silt, little gravel, occasional cobbles,
o E becoming more dense with depth.
- 20
25
Remarks:

than those present at the time measurements were made.

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

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

Page 1 of 2

Boring No.: SB-BRFR-101




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

R = Rock Core Sample

V = Insitu Vane Shear Test

SSA = Solid Stem Auger

Sy = Insitu Field Vane Shear Strength (psf)
T, = Pocket Torvane Shear Strength (psf)
ap = Unconfined Compressive Strength (ksf)
Sy(lab) = Lab Vane Shear Strength (psf)
WOH = weight of 140lb. hammer

WOR = weight of rods WOC = weight of casing

Maine Department of Transportation  |project: Route3o2 Boring No.: SB-BRFR-101
Soil/Rock Exploration Log . . ’
Location: Bridgton-Fryeburg, Maine .
US CUSTOMARY UNITS glor-Fryeourg PIN: 19109.00
Driller: MaineDOT Elevation (ft.) 4375 Auger ID/OD: 5" Dia.
Operator: Giguere/Giles Datum: NAVD88 Sampler: Off Hights
Logged By: B.Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A
Date Start/Finish: 6/26/13-6/26/13 Drilling Method: Solid Stem Auger Core Barrel: N/A
Boring Location: 521+58, 13.0 ft Rt. Casing ID/OD: N/A Water Level™: 9.0 ft bgs.
Definitions: Definitions: Definitions:

WC = water content, percent
LL = Liquid Limit

PL = Plastic Limit

PI = Plasticity Index

G = Grain Size Analysis

C = Consolidation Test

Sample Information
— Laboratory
= EQ —~ o Testing
<] = [ £ <
= =z 5] a © - e = S Visual Description and Remarks Results/
= ) 2 o S 5 o o o S o AASHTO
£ = g = 252 _©O 2| 2¢2]|% £ and
) g 5] 3= 3229 T | g5 |ag| & Unified Class.
[a] %] o nE mnnes z Oom |WE]| O
25 412.50 25.001
Bottom of Exploration at 25.00 feet below ground surface. /
Bottom of Exploration at 25.00 feet below ground surface.
NO REFUSAL
- 30
- 35
- 40
- 45
50
Remarks:

than those present at the time measurements were made.

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

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
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Maine Department of Transportation  |[project: Route302
Soil/Rock Exploration Log

Boring No.: SB-BRFR-102

Location: Bridgton-Fryeburg, Maine .
US CUSTOMARY UNITS ot R4 g PIN: 19109.00
Driller: MaineDOT Elevation (ft.) 437.1 Auger ID/OD: 5" Dia.
Operator: Giguere/Giles Datum: NAVD88 Sampler: Off Hights
Logged By: B.Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A
Date Start/Finish: 6/26/13-6/26/13 Drilling Method: Solid Stem Auger Core Barrel: N/A
Boring Location: 521+12, 11.0 ft Lt. Casing ID/OD: N/A Water Level™: None Observed
Definitions: Definitions: Definitions:
D = Split Spoon Sample Sy = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt T, = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample ap = Unconfined Compressive Strength (ksf) PL = Plastic Limit
R = Rock Core Sample su(lab) = Lab Vane Shear Strength (psf) PI = Plasticity Index
V = Insitu Vane Shear Test WOH = weight of 140lb. hammer G = Grain Size Analysis
SSA = Solid Stem Auger WOR = weight of rods WOC = weight of casing C = Consolidation Test
Sample Information
— Laboratory
5 < ?% = - o ;estirllg/
= =z 5] a © - e = - Visual Description and Remarks esults
E ) o} o = S o o o © AASHTO
< g & z 252 _0O 2|1 2¢|% s and
) g 5] 3= 3229 T | g5 |ag| & Unified Class.
[a) 0 o (2= munwn=o zZ Om w [©)
0 i mi - -101.
SEA Very similar to SB-BRID-101
F 5
- 10
- 15
- 20
25
Remarks:

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

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




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

R = Rock Core Sample

V = Insitu Vane Shear Test

SSA = Solid Stem Auger

Sy = Insitu Field Vane Shear Strength (psf)
T, = Pocket Torvane Shear Strength (psf)
ap = Unconfined Compressive Strength (ksf)
Sy(lab) = Lab Vane Shear Strength (psf)
WOH = weight of 140lb. hammer

WOR = weight of rods WOC = weight of casing

Maine Department of Transportation  |project: Route3o2 Boring No.: SB-BRFR-102
Soil/Rock Exploration Log . . ’
Location: Bridgton-Fryeburg, Maine .
US CUSTOMARY UNITS glor-Fryeourg PIN: 19109.00
Driller: MaineDOT Elevation (ft.) 437.1 Auger ID/OD: 5" Dia.
Operator: Giguere/Giles Datum: NAVD88 Sampler: Off Hights
Logged By: B.Wilder Rig Type: CME 45C Hammer Wt./Fall: N/A
Date Start/Finish: 6/26/13-6/26/13 Drilling Method: Solid Stem Auger Core Barrel: N/A
Boring Location: 521+12, 11.0 ft Lt. Casing ID/OD: N/A Water Level™: None Observed
Definitions: Definitions: Definitions:

WC = water content, percent
LL = Liquid Limit

PL = Plastic Limit

PI = Plasticity Index

G = Grain Size Analysis

C = Consolidation Test

Sample Information
— Laboratory
= EQ —~ o Testing
<] = [ £ <
= =z 5] a © - e = S Visual Description and Remarks Results/
= ) 2 o S 5 o o o S o AASHTO
£ = g = 252 _©O 2| 2¢2]|% £ and
) g 5] 3= 3229 T | g5 |ag| & Unified Class.
[a] %] o nE mnnes z Oom |WE]| O
25 412.10 25.001
Bottom of Exploration at 25.00 feet below ground surface. /
Bottom of Exploration at 25.00 feet below ground surface.
NO REFUSAL
- 30
- 35
- 40
- 45
50
Remarks:

than those present at the time measurements were made.

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

* Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other
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Town(s): Bridgeton-Fryeburg

State of Maine - Department of Transportation
Power Auger Probe Summary Sheet

Work Number: 19109.00

Station Offset Weathered Rock] Refusal | No Refusal Water Comments / Date
(Feet) (Feet) (Feet) (Feet) (Feet) Depth (Ft.) 6/20/2013

361+50 26.0 Lt. 3.2

361+50 19.0 Rt. 0.8

362+00 30.0 Lt. 2.6

362+00 19.0 Rt. 1.6

362+50 21.0 Lt. 4.0 6.7

362+50 22.0 Rt. 2.1

363+00 21.0 Lt. 5.7

363+00 25.0 Rt. 1.8

363+50 30.0 Lt. 6.8

363+50 26.0 Rt. 3.7

364+00 27.0 Lt. 2.2

364+00 30.0 Rt. 3.4

364+50 20.0 Lt. 1.9

364+50 25.0 Rt. outcrop

364+50 28.0 Rt. outcrop

364+50 30.0 Rt. 0.2

MaineDOT Dirill Crew
Logged By: B. Wilder
Drill Rig: CME 45C

10f1

5" Solid Stem Auger




State of Maine - Department of Transportation
Rod Sounding Summary Sheet

Town(s): Bridgeton-Fryeburg Work Number: 19109.00

Boring Station Offset Refusal | No Refusal|] Water Comments
(Feet) (Feet) (Feet) (Feet) (X) = Yes 6/5/2013
357+50 30.0 Lt. 2.6
357+50 30.0 Rt. 2.9
358+00 30.0 Lt. 0.4
358+00 30.0 Rt. 3.9
358+50 30.0 Lt. 2.6
358+50 30.0 Rt. 0.2
359+00 30.0 Lt. 0.9
359+00 30.0 Rt. Ledge Outcrop
359+50 30.0 Lt. 1.1
359+50 30.0 Rt. 0.4
360+00 30.0 Lt. 2.0
360+00 30.0 Rt. 1.0
360+50 30.0 Lt. 2.0
360+50 30.0 Rt. 2.7
361+00 30.0 Lt. 3.5
361+00 30.0 Rt. 5.7

MaineDOT
Logged By: E. Giguere 1of 1



State of Maine - Department of Transportation
Laboratory Testing Summary Sheet

Town(s): Bridgton-Fryeburg Project Number: 19109.00
Boring & Sample Station Offset Depth Reference | G.S.D.C.] W.C.|L.L.|P.l Classification

Identification Number (Feet) (Feet) (Feet) Number Sheet % Unified | AASHTO] Frost
HB-BRFR-101, S1 573+97 | 9.0 Lt. 0.5-2.0 245494 1 3.1 SW-SM| A-1-b 0
HB-BRFR-101, S2 573+97 | 9.0Lt. | 2.0-5.0 245495 1 22.7 SM A-4 Il
HB-BRFR-102, S3 559+18 | 9.0 Lt. | 0.55-3.4 | 245496 1 5.9 SW-SM| A-1-b 0
HB-BRFR-103, S4 549+15 | 9.0Lt. | 2.4-5.0 245497 1 9.4 SM A-2-4 Il
HB-BRFR-108, S5 | 448+83 | 9.0Lt. [ 0.55-1.6 | 245498 1 9.1 SP-SM| A-1-b 0
HB-BRFR-108, S6 | 448+83 | 9.0 Lt. 1.6-5.0 245499 1 4.8 SP-SM| A-1-b 0
HB-BRFR-112, S8 363+82 | 9.0 Lt. | 0.55-5.2 | 245500 2 4.0 SW-SM| A-1-b 0
HB-BRFR-114, S9 346+40 | 9.0 Lt. 1.6-4.0 182546 2 9.1 SM A-2-4 Il
HB-BRFR-114, S11 | 346+40 [ 9.0Lt. | 4.8-5.5 182547 2 31.4 ML A-4 \%

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

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

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

LL = Liquid limit as determined by AASHTO T 89-96 and/or ASTM D 4318-98
PI = Plasticity Index as determined by AASHTO 90-96 and/or ASTM D4318-98

10of1




State of Maine Department of Transportation
GRAIN SIZE DISTRIBUTION CURVE

SIEVE ANALYSIS HYDROMETER ANALYSIS
US Standard Sieve Numbers Grain Diameter, mm
100 3" 1/4"  #4 #8 #10 #16  #20 #40 #60 #100 #200 0.05 0.03 0.010 0.005 0.001 0
T
| \H( - | | | |
i v \\ 1 \ i \ \
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| | NN | | | | |
T T \\\V\ T T T T T
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| | \ AN | | | -
L L NN :
=] | | | NN \d\\ | | | L
- p—( T T T T \ \ T T T
v ‘ N ‘ AN 3
2 o L N R . - \ \ 40
> ; \ 0 \W] \ \ =
Q \ T T T \ T \ T T t
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= | — —" —" H— A N \ | \ | s
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3 | — —" —" H— | F NN | \ | | N =
= ‘ - ‘ RN L\ VI ® 3
L I ] | | | | | | | | | NN N | | 2
A 30 N \ 70 5
| — —" —" H— | - N \\A\ | | A
T O O 1 A A \ I ~NX N \ 20
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0 76.2 50.8 38.1 254 19.05 127 .53 6.35 4.75 2.36 2.00 1.18 0.85 0.426 0.25 0.15 0.075 0.05 0.03 0.005 100
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
& HB-BRFR-101/S1 573+97 9.0LT 0.5-2.0 Gravelly SAND, trace silt. 3.1 019109.00
¢ HB-BRFR-101/S2 573+97 9.0LT 2.0-5.0 Silty SAND, trace gravel. 227 Town
] HB-BRFR-102/S3 559+18 9.0LT 0.55-3.4 SAND, some g.ravel, trace silt. 5.9 Bridgton,Fryeburg
[ ) HB-BRFR-103/S4 549+15 9.0LT 2.4-5.0 SAND, some silt, trace gravel. 9.4
A HB-BRFR-108/S5 448+83 90LT 05516 | SAND, trace sil, trace gravel. 9.1 Reported by/Date
X HB-BRFR-108/S6 448+83 9.0LT 16-5.0 SAND, trace silt, trace gravel. 48 WHITE, TERRY A 8/15/2011

SHEET 1




State of Maine Department of Transportation
GRAIN SIZE DISTRIBUTION CURVE

SIEVE ANALYSIS HYDROMETER ANALYSIS
US Standard Sieve Numbers Grain Diameter, mm
100 3 2" 1-1/2" 1 3/4' 1/2" " 1/4" #4 #8 #10 #16  #20 #40 #60 #100 #200 0.05 0.03 0.010 0.005 0.001 0
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0 ! T 1 0 11 i 1 i i ! i 100
76.2 50.8 38.1 254 19.05 12.7 .53 6.35 4.75 2.36 2.00 1.18 0.85 0.426 0.25 0.15 0.075 0.05 0.03 0.005
100 10 1 0.1 0.01 0.001
Grain Diameter, mm
le Sl Sle Sl Sl
’\ GRAVEL "\ SAND ,“ SILT "\ CLAY ,‘
UNIFIED CLASSIFICATION
Boring/Sample No. Station Offset, ft Depth, ft Description W,%| LL PL | PI WIN
+ HB-BRFR-112/S8 363+82 90LT 0.55-5.2 SAND, little gravel, trace silt. 4.0 019109.00
0 HB-BRFR-114/S9 346+40 90LT 1.6-4.0 SAND, some silt, trace gravel. 9.1 Town
. HB-BRFR-114/S11 346+40 90LT 4.8-55 Sandy SILT, trace gravel. 314 Bridgton, Fryeburg
: Reported by/Date
x WHITE, TERRY A 8/15/2011

SHEET 2




FWD and GPR Data and Analysis



Combined
Existing Future Traffic Overlay Recommended Subgrade Pavement/Gravel
Route Log Design Structural Structural Structural Number Pavement Pavement Resilient Pavement Depth Used

Mile (RLM) Station Number (in.) Number (in.) (Existing - Future) Thickness (in.) Modulus (psi)  Modulus (psi)  Depth (in) for Calculation (in)

47.79 349+04 3.44 487 87,652 4,910 5.8 17.2
47.84 346+40 3.16 575 48745 [2EEaNN 738 19.2
47.89 343+76 3.57 5.18 76,470 4,042 7.3 18.7
47.93 341+65 5.52 4.92 0.60 - 85,083 4,733 6.9 27.9
47.98 339+01 5.01 4.82 0.19 - 69,974 5,039 6.0 27.0
48.03 336+37 4.93 5.13 63,363 4,151 6.5 275
48.07 334+26 4.80 5.44 57,559 3,439 6.6 27.6
48.12 331+62 5.08 5.40 68,609 3,536 6.6 27.6
48.17 328+98 5.43 5.25 0.18 - 79,000 3,857 7.1 28.1
48.22 326+34 5.27 5.19 0.08 - 76,310 4,009 6.6 27.6
48.26 324+22 412 6.05 _ 37,788 24280 63 27.3
48.31 321+58 5.07 5.62 69,661 3,098 6.4 27.4
48.36 318+94 5.66 5.02 0.64 - 73,871 4,464 6.6 30.0
48.41 316+30 5.86 4.59 1.27 - 81,593 5,871 6.1 30.0
48.45 314+19 6.26 4.46 1.80 - 99,518 6,399 5.1 30.0

Possible Shallow Bedrock (>8000)
For actual Gravel Depths, see logdraft forms




Combined
Existing Future Traffic Overlay Recommended Subgrade Pavement/Gravel
Route Log Design Structural Structural Structural Number Pavement Pavement Resilient Pavement Depth Used

Mile (RLM) Station Number (in.) Number (in.) (Existing - Future) Thickness (in.) Modulus (psi)  Modulus (psi)  Depth (in) for Calculation (in)

46.65 409+23 3.64 4.96 90,712 4,618 7.2 18.0
46.70 406+59 3.74 4.80 101,541 5,109 7.0 17.8
46.75 403+95 3.70 478 96,864 5,196 7.1 17.9
46.80 401+31 2.99 4.61 50,126 5,806 7.2 18.0
46.84 399+20 3.85 454 109,503 6,079 7.1 17.9
46.89 396+56 4.78 450 0.28 - 73,308 6,241 6.2 25.4
46.94 393+92 4.75 438 0.37 - 69,356 6,772 6.5 257
46.99 391+28 5.03 427 0.76 - 86,262 7,315 6.1 25.3
47.03 389+17 5.77 3.90 1.87 - 128,689 6.2 25.4
47.08 386+53 5.41 5.67 94,450 3,009 7.2 26.4
47.13 383+89 5.18 5.23 90,855 3,921 6.4 25.6
47.18 381+25 5.13 517 88,124 4,067 6.4 25.6
47.22 379+14 5.25 4.64 0.61 - 102,734 5,668 5.7 249
47.27 376+50 5.58 4.41 117 - 70,465 6,621 5.4 30.0
47.32 373+86 5.67 463 1.04 - 73,955 5,730 5.8 30.0
47.37 371+22 5.81 468 1.13 - 79,752 5,538 75 30.0
47.41 369+10 5.54 427 1.27 - 69,173 7,294 6.8 30.0
47.51 363+82 5.31 5.40 60,809 3,536 6.6 30.0
47.55 361+71 5.28 473 0.55 - 59,732 5,363 6.6 30.0
47.60 359+07 6.04 4.10 1.94 - 89,357 5.0 30.0
47.65 356+43 6.24 427 1.97 - 98,870 7,314 5.9 30.0
47.70 353+79 6.47 4.88 1.59 - 109,953 4,871 6.0 30.0
47.74 351+68 5.56 456 1.00 - 69,860 5,994 5.6 30.0

Possible Shallow Bedrock (>8000)
For actual Gravel Depths, see logdraft forms




Combined
Existing Future Traffic Overlay Recommended Subgrade Pavement/Gravel
Route Log Design Structural Structural Structural Number Pavement Pavement Resilient Pavement Depth Used

Mile (RLM) Station Number (in.) Number (in.) (Existing - Future) Thickness (in.) Modulus (psi)  Modulus (psi)  Depth (in) for Calculation (in)

4557 466+26 4.98 4.92 0.06 - 100,680 4,755 7.0 2338
45.61 464+14 3.16 4.83 46,645 5,010 6.9 19.5
45.66 461+50 3.91 477 85,829 5,211 7.1 19.7
45.71 458+86 3.66 5.04 72,284 4,404 6.9 19.5
45.75 456+75 4.22 4.89 106,423 4,820 7.2 19.8
45.80 454+11 3.70 5.05 80,897 4,371 6.4 19.0
45.85 451+47 3.43 5.10 61,712 4,234 6.7 19.3
45.90 448+83 3.28 5.38 54,495 3,578 6.6 19.2
45.94 446+72 3.91 5.08 87,082 4,280 7.0 19.6
45.99 444+08 3.63 4.92 75,124 4,729 6.5 19.1
46.04 441+44 5.61 4.85 0.76 - 104,249 4,951 6.7 265
46.09 438+80 4.94 4.85 0.09 - 77,228 4,944 6.0 25.8
46.13 436+69 5.33 4.91 0.42 - 96,491 4,778 6.0 25.8
46.18 434+05 5.50 476 0.74 - 100,445 5,245 6.5 26.3
46.23 431+41 473 5.30 60,444 3,756 7.0 26.8
46.28 428+77 5.61 5.07 0.54 - 105,214 4,314 6.6 26.4
46.32 426+66 4.85 5.12 [ezoET 65,653 4,169 6.9 26.7
46.37 424+02 6.45 5.04 1.41 - 142,926 4,405 7.6 27.4
46.42 421+38 4.07 5.51 43472 3,312 5.9 25.7
46.47 418+74 3.50 5.10 108,552 4,244 5.5 16.3
46.51 416+62 3.66 4.82 117,143 5,045 5.8 16.6
46.56 413+98 4.15 463 161,927 5,729 6.1 16.9
46.61 411+34 417 5.12 148,768 4,187 6.7 17.5

Possible Shallow Bedrock (>8000)
For actual Gravel Depths, see logdraft forms




Combined
Existing Future Traffic Overlay Recommended Subgrade Pavement/Gravel
Route Log Design Structural Structural Structural Number Pavement Pavement Resilient Pavement Depth Used

Mile (RLM) Station Number (in.) Number (in.) (Existing - Future) Thickness (in.) Modulus (psi)  Modulus (psi)  Depth (in) for Calculation (in)

44.48 523+81 5.17 4.81 0.36 - 105,823 5,078 75 243
44.52 521+70 3.87 458 ST 45,950 5,905 7.2 24.0
4457 519+06 5.48 4.48 1.00 - 118,428 6,337 8.0 248
4462 516+42 4.89 4.41 0.48 - 90,518 6,634 74 242
44 67 513+78 4.04 5.20 _ 49,795 3,982 7.6 24.4
44.71 511+66 4.83 485 87,087 4,968 74 242
4476 509+02 4.66 456 0.10 - 83,408 6,007 6.9 237
44 81 506+38 4.37 4.84 67,106 4,994 7.1 23.9
44.86 503+74 4.08 5.11 54,033 4,209 7.2 24.0
44.90 501+63 453 5.08 75,513 4,285 7.0 238
44.95 498+99 4.00 5.22 45548 3,943 8.1 249
45.00 496+35 4.36 4.96 61,640 4,611 7.7 245
45.04 494+24 4.69 458 0.11 - 72,649 5,918 8.2 25.0
45.09 491+60 4.13 5.11 54,424 4,198 74 242
4514 488+96 432 4.20 0.12 - 56,592 7,681 8.2 25.0
45.19 486+32 5.17 418 0.99 - 97,226 7,796 8.2 25.0
4523 484+21 5.45 3.89 1.56 - 119,532 7.8 24.6
45.28 481+57 5.27 4.43 0.84 - 122,291 6,535 6.8 236
4533 478+93 4.26 438 63,148 6,774 7.0 238
45.38 476+29 4.50 4.46 0.04 - 81,314 6,402 6.3 23.1
45.42 474+18 5.55 4.10 1.45 - 146,544 6.6 234
4547 471+54 4.04 476 59,479 5,243 6.2 23.0
4552 468+90 4.79 5.24 89,735 3,892 7.0 23.8

Possible Shallow Bedrock (>8000)
For actual Gravel Depths, see logdraft forms




Combined
Existing Future Traffic Overlay Recommended Subgrade Pavement/Gravel
Route Log Design Structural Structural Structural Number Pavement Pavement Resilient Pavement Depth Used

Mile (RLM) Station Number (in.) Number (in.) (Existing - Future) Thickness (in.) Modulus (psi)  Modulus (psi)  Depth (in) for Calculation (in)

43.39 581+36 5.37 4.66 0.71 - 108,752 5,625 7.0 25.0
43.44 578+72 4.56 4.80 65,156 5,130 7.2 252
43.48 576+61 4.41 4.71 65,741 5,442 6.3 243
4353 573+97 4.67 478 80,671 5,176 6.0 240
4358 571+33 4.97 4.99 90,752 4,525 6.6 246
4362 569+22 5.54 476 0.78 - 117,795 5,242 7.1 25.1
43.67 566+58 5.35 422 1.13 - 127,768 7,541 5.6 236
4372 563+94 5.60 4.42 1.18 - 121,760 6,584 7.1 25.1
43.77 561+30 5.63 463 1.00 - 72,605 5,706 6.0 30.0
43.81 559+18 5.54 463 0.91 - 69,035 5,709 6.6 30.0
43.86 556+54 5.09 4.67 0.42 - 53,642 5,583 6.6 30.0
43.91 553+90 6.46 3.92 2.54 - 109,403 6.2 30.0
43.96 551+26 4.46 4.95 _ 41,239 4,660 6.5 28.7
44.00 549+15 4.32 5.06 37,014 4,328 6.6 28.8
44.05 546+51 6.79 4.46 2.33 - 127,251 6,398 6.9 30.0
4410 543+87 6.18 473 1.45 - 95,703 5,344 6.9 30.0
44.15 541+23 5.35 4.15 1.20 - 62,075 7,915 7.2 30.0
44.19 539+12 6.22 4.50 1.72 - 97,990 6,242 7.3 30.0
44.24 536+48 6.52 4.27 112,616 7,290 75 30.0
44.29 533+84 4.14 4.94 53,434 4,681 7.6 244
4433 531+73 4.20 4.71 59,680 5,431 7.1 239
4438 529+09 5.33 4.54 0.79 - 105,055 6,057 8.3 25.1
44.43 526+45 438 4.49 [ Tozs 61,057 6,264 7.9 24.7

Possible Shallow Bedrock (>8000)
For actual Gravel Depths, see logdraft forms
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Ground Penetrating Radar

—37286-60 Bridgton/Fryeburg — Route #302
19109.00

Ground Penetrating Radar (GPR) data was collected on Tuesday October 19th, 2010, using the Departments two
gigahertz air launched antenna. GPR data was collected at % foot intervals, at approximately 30 miles per hour in the left
and right wheel paths of each lane. This project is separated into two sections and GPR data was collected for both
sections.

Geotechnical Boring information, collected in December, 2010 by the Departments Drilling crew, was used
extensively in identifying the layer which represents the bottom of the asphalt pavement. This information
greatly enhanced the accuracy of the estimated GPR pavement depths.

Below is a brief summary of the GPR findings

Section #1 Route Log Mile (RLM) 43.34 — Intersection of Stack Em Inn Road Westerly to RLM 5167

Overall, GPR data was very difficult to evaluate in the right wheel path of both the east and west bound lanes.
Many areas along the section indicated the presence of multiple pavement layers, making the bottom of the
asphalt pavement difficult to identify (see Photo 1). This appearance is believed to be caused by cracked and
deteriorated pavement and from multiple shimming efforts near the outside edge of the roadway.

7 RADAN - [H:\Radar 20107Radar Continuous\F rychusr gl ISt put \FRYTBURGIN7CUTZRPR.OZT:  LINESCAN]

B BELEEIRA-HEIS 7R
e drrnoBRSHHEHDR

SROAHET IS AR UYERNMETINS HIFHENR =S TRAREEE =S

Fm o AP0 EmnsR 4 Y |

‘\: 20400 20450 zus00 20850 20800 20650 z0r00 20750 20800 zoBs0 z0900 20950
| I iz f | iy = 1

W ’m |'A‘W'mhﬂ'“" "(\\ o~ v“:\lfw‘WNLH

' r ! ", l\\' !
o Mv / "‘*"w‘ﬂ",”f e u/‘ L el
" A N n\w 'ﬂll W IN'M‘M "ﬁ._i. :

AT I”
»,n W‘*W"\a n l/‘*ia‘ ‘v"",‘:e.”; .?"‘ﬁ"ﬁ“\ NN

] u, .n,u F' v v L) I\ AN la.” W/ "“"I m\"h'wr I I
hl .“ . \ ‘ I. q\r“ﬂfld ’\“ llIl "jl

|,| LM

Photo 1: GPR Data Indicating Multiple Pavement Layers.
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Two bridge crossing areas, located at approximately RLM 48.45 and 49.50 did provide strong, single pavement
layer reflections. These areas coincide with the approach and leave sides of each bridge (see Photo 2). It is
theorized that these areas show a clearer pavement layer because of newer, more uniformed construction.
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Photo 2: Bridge location at RLM 49.50. Pavement Layer at Either Side of Bridge Deck

The left or inside wheel paths in each direction were somewhat clearer in depicting the bottom of the asphalt

pavement, with approximately 25 to 30 percent of each GPR data file showing a clearer, more defined
pavement layer.
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Table |

GPR Average Estimated Geotechnical Boring
Pavement Thickness Pavement Thickness
Route Log Mile | Average Thickness (inches) Route Log Mile | Reported Thickness {inches)
43.5290 to 43.5479 6.5 43.53 6.0
43,7936 to 43.8125 6.3 43.81 6.6
43.9826 to 43.0015 6.5 44.00 6.6
44.1338 to 44,1527 6.9 44.15 1.2
44.5118 to 44,5307 7.1 44.52 s
44.8520 to 44,8709 7.5 44.86 7.2
45.8915 to 45.9104 6.7 45.90 6.6
45.2506 to 46.2695 6.4 46.26 6.6
46.6475 to 46.6664 6.9 46.65 77
47.0633 to 47.0822 6.5 47.08 1.2
47.4980 to 47.5169 6.5 47.51 6.6
47.8382 to 47.8571 6.3 47.84 7.8
48.0650 to 48.0839 6.0 48.07 6.6

Prepared by Stephen Colson — MaineDOT
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17280.00 Bridgton-Fryeburg - Route #302 (Section #1)
Estimated Pavement Thickness
Ground Penetrating Radar (GPR)

Explanation of Ground Penetrating Radar (GPR) Data Collection and Analysis:

For Project 17280.00 (Bridgton-Fryeburg), GPR data was collected inthe left and night wheel paths in both the East and West bound
lanes. Data was collected at Y2 foot intervals along the entire section. Pavement thickness estimates were developed using
Geophysical Survey Systems Inc. (GSSI) RADAN GPR Data Processing Software. Where available, pavement thicknesses from
roacdway borings collected by MaineDOT personnel were used in developing the estimated GPR pavement thicknesses. Please see
the attached sheet for specific details regarding unique sections identified along the project.

GPR pavement thickness averages are to be considered for estimating purposes only.
Actual pavement thickness may vary.

b
Analysis Distance (ft)- 0.0189 100 Feet

Average Average Average Average
RLM Limits Depth (in) RLM Limits Depth (in) RLM Limits Depth (in) RLM Limits Depth (in)
| 433400 | 43.3589 6.9 M 43.6235 | 43.6424 6.3 W 43.9070 | 43.9259 6.2 44.1905 | 44.2094 1.3
43,3589 | 43.3778 6.6 43.6424 | 43.6613 6.9 43.9259 | 43.9448 6.7 44,209 | 44.2283 8.0
| 433778 | 43.3967 7.0 W 43.6613 | 43.6802 5.6 W 43.9M8 | 43.9637 6.5 4.2283 | 44.2472 1.5
43.3967 | 434156 1.0 43.6802 | 43.6991 5.8 43.9637 | 43.9826 6.8 44,2472 | 44.2661 1.2
| 43.4156 | 43.4345 7.2 | 43.6991 | 43.7180 6.4 | 43.9826 | 44.0015 f.5 442661 | 44.2830 7.2
434345 | 43454 1.2 43.7180 | 43.7369 11 44,0015 | 44.0204 6.2 44,2850 | 44.3039 1.6
| 434534 | 434723 B.7 | 43.7369 | 43.7553 6.4 | 44,0204 | 440393 6.3 443039 | 44.3223 6.7
434723 | 434912 6.3 43.7558 | 43.7747 6.0 44,0393 | 44.0582 6.9 43228 | 44.3417 11
| 434912 | 435101 6.2 | 43,7747 | 43,7936 6.6 | 44,0582 | 440771 6.3 443417 | 44.3606 1.2
43.5101 | 43.5290 6.3 43.7936 | 43.8125 6.8 440771 | 44.0960 6.8 44,3606 | 44.3795 15
| 43.5290 | 43.5479 6.5 M 43.8125 | 43.8314 6.8 M 44.0960 | 44.1149 6.9 44,3795 | 44.3984 8.3
43.5479 | 43.5668 6.6 43.8314 | 43.8503 1.0 441149 | 441338 7.1 443984 | 444173 8.1
| 43.5668 | 43.5857 6.6 W 43.8503 | 43.8692 6.6 M 44.1338 | 41527 6.9 44173 | 444362 1.9
43,5857 | 43.6046 7.2 43.8692 | 43.8881 6.4 441527 | 441716 73 444362 | 444551 73
| 43.6046 | 43.6235 71 W 43.8881 | 43.9070 6.3 M 441716 | 44.1905 73 444551 | 444740 1.9




RLM Limits

Average
Depth (in)

RLM Limits
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Depth (in)

RLM Limits
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Depth (in)

RLM Limits

Average

Depth (in)
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8.9
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46.5152
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1.5
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6.5
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3.6
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44,5874

8.0

| 45.2300
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6.1

44,5874
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b.6
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7.0
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6.9
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74
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45.3623
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46,6664
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6.8
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7.0
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7.2
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3.9
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46,7231

6.9
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46,7798

74

| 447953

44,5142
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46.1372
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46.7987
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44,5331
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46.1361
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46,7987
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2

| 448331

44,8520

8.0

| 454946

45,5133

7.0

| 16,1561

46.1750

6.9

46,8176

46.6365
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44,8520

44,8709

i

45,5135

45,534

7.0

46,1750

46.1939

f.3

46,8365

46,8354

71

| 24,8700

44,5898

6.3

| 45534

45,3513

7.1

| 26.1939

46.2123

f.4

46,8554

46,8743

7.2

44,8898

44,3087

10

45,5513

45.5702

6.7

46,2128

40,2317

7.0

46,8743

46,8932

6.2

| 24,9087

44.9276

7.5

| 455702

45,5891

7.0

| 126.2317

46.2300

f.4

45,8932

49121

6.2

449276

44,9465

8.0

45,5891

45.6080

7.1

46.2306

46.26%3

f.4

45,9121

46,9310

6.3

| 449465

44,9654

8.1

| 45,6080

45.6269

6.9

| 162695

46.2584

6.1

46.9310

46.5439

6.5

44,9654

44,9843

1.5

45.6269

45.6458

7.0

46,2584

46.3073

3.9

46,5499

46.9685

6.1

| 44,9843

45.0032

1.7

| 45,6438

45.6647

7.1

| 16,3073

46.3262

6.9

46,9688

46.9877

6.2

45,0032

45.0221

Bl

45,6647

45.6836

6.9

46,3262

46.3451

T

46,9877

47.0066

6.1

| 45001

45,0410

8.2

| 45.6836

45,7025

7.2

| 26,2451

46.3640

7.5

47.0066

47.0235

6.3

45,0410

450599

7.5

45,7025

45,7214

6.9

46.3640

46.3829

7.0

47.0233

47.0444

6.2

| 45,0599

45.0788

7.2

| 45,7214

45,7403

7.2

| 16,3829

46.4013

6.8

47.0444

47.0633

6.3

45.0788

45.0977

74

45,7403

45,7592

7.2

46.4018

40.4207

5.9

47.0633

47.0822

6.3

| 45.0977

45.1166

7.6

| 45,7592

45.7781

7.0

| 264207

46.43%

5.2

47.0822

47.1011

6.8

45,1166

45.1335

1.5

45,7781

45.7970

6.7

46.4396

464583

5.4

471011

47,1200

6.6




RLM Limits

Average

Depth (in}

RLM Limits

Average

Depth (in]

RLM Limits

Average

47.1200

47.1389

6.4

477815

47.8004

3.8

43.4430

48.4619

a1

| | | Average
Depth (in] RLM Limits Depth {in}

| 471389

47.1578

6.5

| 47.8004

47.8193

a8

471578

47.1767

6.4

47.8193

47.8382

6.7

| 471767

47.1936

6.4

| 47830

47.8571

6.3

47.1936

47.2145

6.3

47.8571

47.8760

7.0

| 470145

47.2334

37

| 478760

47.8949

7.3

47.2334

47.2523

3.6

47.8949

47.9138

7.4

| 47253

47.27112

54

| 479138

47.9327

6.9

47.2712

47.2901

3.6

47.9327

47.9516

6.4

| 470901

47.3090

5.8

| 479516

47.9705

6.0

47.3090

473279

3.8

47.9705

47.98%4

6.0

| 47307

47.3465

6.1

| 479394

48.0083

6.1

47.3468

47.3657

1.0

48.0083

4a.0272

6.2

| 47.3657

47.3846

1.5

| 1.0

48.0461

6.3

473846

474035

1.0

48.0461

48.0650

6.3

| 474035

474224

6.8

| 28.0650

48.0839

6.0

474224

474413

6.3

48.0839

43.1028

6.3

| 474413

47.4602

6.5

| 281008

48.1217

6.6

47.4602

474791

6.7

48.1217

43.1406

6.4

| 4741

47.4580

6.5

| 28,1406

48.1593

6.3

47.4380

47.5169

6.5

48.1593

48.1784

7.1

| 475168

47.5358

6.4

| 13173

48.1973

6.9

475358

47.5547

6.6

48.1973

43.2162

6.9

| 475547

47.5736

3.6

| 18218

48.2351

6.6

415736

47.5825

5.1

48.2351

48.2540

6.0

| 475935

47.6114

a0

| 182540

48.2729

6.3

47,6114

47.6303

3.0

48.2729

43.2918

6.6

| 476303

47.6492

35

| 23,2918

48.3107

6.4

47.6492

47.6661

3.9

48.3107

43.3296

6.6

| 47.6681

47.6870

3.6

| 28,329

48.3485

6.8

47.6870

47.7059

6.0

48.3485

48.3674

6.6

| 47.7059

477245

5.8

| 19367

48.3863

6.7

47,7248

477437

3.6

48.3863

48.4052

6.8

| 4737

47.7626

37

| 184052

484241

6.1

47,7626

477815

3.8

45.4241

48.4430

3.5

e ——
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Ha

Hur

Fipk

Flap

Plppf

Pipb

FPao

Pak

Fgim

Phwi

Alluviwm - Sand, gravel, sill and organic sediment. Deposited on food plains of
mioden sireanms

Woetland deposits - Peat, muck, sill, and cliy, Deposited inposty drained aress

Enlian deposits - Windblownsand. Forms dunesand imegular blanket deposils,

Gilacial Lake Pigw acket deposits - Sand. grovel. and silt deposised in glacial Lake
Pigwackel. Includes fan delia, and lake-bodiom sedimenis.

Flpk - Eeear Valley siage depoesits - Formed in an ice-dammed lake that
extended wp the Beear Rivervalley (northal ihe quadrangle).

Flpp - Pleasam Moungin stage deposits - Formed in an ice-dammed lake
Manking the esker inwestern part of D quadrang e

Plppf - Fan deposited into Pleasant Mouniain siage of Lake Pigwacker
at mounth of ke tnnel.

Fipb - Lake-bottom deposits,

Onrtwash deposits < Outwash sand deposited by glacial meltwater stream in valley
between Steams Pondand Highland Lake.

Kame deposit = Mound of we=comact grvvel deposited by glacml meltwater on
Inllsade cast of Kewar Pond.

Moose Pond deposits - lee-contact sand and gravel deposied by glacial eutwash
streans in the Moose Pond valkey,

Willetn Brook deposits - lee-contact saind and gravel, probably deposited ino a
glacial lake in the Willen Brook valley.

Esker deposits « Sand and grvel deposited by meltwater streams in a subglacial
el system Unitmay also include tonnel smouth lacustnne fan deposiis.

Fhm

b

\{35

WIN 19109.00

Hummacky moraine - Glacial il with hommecky opogmphy, Consists of poorly
soned rock debris deposiied by glacial ice. May comtain vanable proportions of
sand and gravel. Locally very bouldery,

Till - Loose tovery compact, poorly soned, massive to weakly strfified mixnere of
sand, silt. and grovel-size rock debns deposited by glacul e, Locally includes
lemses of water=laid sand and prnvel.

Bedrock outerops/ihin-deift areas - Ruled partenn imdicules areas whe e oulsnops
are commen anfor suficial sediments are generally less dhan 10 0 deck (mapped
parthy fromairphotos). Gray dots show individual oaterops.

Contact - Boundary between map units, Dashed where very approsamiie.

Searp - Scarp (delta from?) separsting higher and lower depositional levels of
glwcind Loke Pigwacket sedimenis.

Ice-margin position - Line shows approximate posttion of the glacier margin
during ice metreal. based on head of outwash For relaed meliwater deposits.
Mumbers indicate relative ages: 17 isoldast.

Muraine ridge < Symbol shows trend of momine ndge i area of hummocky
morane southof Pleasant Moutain. Originof ridge is unknown.

Esker ridge - Shows irend of sand and gravel ndge deposited ina meliwater tunnel
withinarbencath glacial ice. Chevrons indicate direction of meltwater fow,

Glacially streamlimed hill - Svimbol shows trend of long axis, which is parallel 1o
Former glacial ice-Now direction.

Cilagial striation hecality - Arrow shows ice-Noew direction indermed rom siratiens
onbedrock, Dot marks pointof observation,

Dip of eross-hedding - Arow shows averge dip direction of cross-hedding in
Muvial of deliaic deposits, which indicates direction of stream Oow oF deli
progrsdation. Poind of observationat dot.

Meltwater channel = Channel eroded by glacial meltwater stream. Arrow shows
imferred direction of former stream flow.

Area ol many lnrge oulders



K Factor, Whole Soil—Oxford County Area, Maine
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K Factor, Whole Soil—Cumberland County and Part of Oxford County, Maine, and Oxford County Area, Maine
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K Factor, Whole Soil—Oxford County Area, Maine

MAP LEGEND MAP INFORMATION
Area of Interest (AOI) w24 Streams and Canals The soil surveys that comprise your AOI were mapped at
1:20,000.
Area of Interest (AO) e .28 Transportation
Soils . 52 - Rails Please rely on the bar scale on each map sheet for map
: : ’ measurements.
Soil Rating Polygons — 37 — Interstate Highways
] o2 ’ Source of Map:  Natural Resources Conservation Service
] o5 A3 US Routes Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
’ I ; Coordinate System: Web Mercator (EPSG:3857)
— 49 Major Roads
.10
- 55 Local Roads Maps from the Web Soil Survey are based on the Web Mercator
] s —-— projection, which preserves direction and shape but distorts
17 - B4 Background distance and area. A projection that preserves area, such as the
L1 - ) e Aerial Photography Albers equal-area conic projection, should be used if more
] -2 =.#  Notrated or not available accurate calculations of distance or area are required.
.24 i i i is product is generated from the - certified data as
] Soil Rating Points This product is generated from the USDA-NRCS certified dat
C] 28 m 02 of the version date(s) listed below.
2 @ o5 Soil Survey Area:  Oxford County Area, Maine
[ o 10 Survey Area Data:  Version 15, Sep 13, 2014
.37
] 3 o 15 Soil map units are labeled (as space allows) for map scales
] 43 1:50,000 or larger.
(] A7
] 49 Date(s) aerial images were photographed:  Jun 20, 2010—Jul
m s o 2 16, 2011
m 64 O 24 The orthophoto or other base map on which the soil lines were
’ o 28 compiled and digitized probably differs from the background
[ ] Notrated or not available imagery displayed on these maps. As a result, some minor shifting
Soil Rating Lines o 32 of map unit boundaries may be evident.
1 1 1
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K Factor, Whole Soil—Oxford County Area, Maine

K Factor, Whole Soil

K Factor, Whole Soil— Summary by Map Unit — Oxford County Area, Maine (ME613)

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

AdA

Adams loamy sand, 0 to
3 percent slopes

0.4

0.2%

AdB

Adams loamy sand, 3 to
8 percent slopes

3.9

2.0%

AdC

Adams loamy sand, 8 to
15 percent slopes

0.7%

CeB

Colonel fine sandy loam,
3 to 8 percent slopes

24

4.3

2.2%

CfB

Colonel fine sandy loam,
3 to 8 percent slopes,
very stony

42.5

21.6%

CrB

Croghan loamy fine
sand, 3 to 8 percent
slopes

A7

5.4

2.8%

HmD

Hermon sandy loam, 15
to 35 percent slopes,
very stony

4.7

2.4%

LtB

Lyman-Tunbridge
complex, 0 to 8
percent slopes, very
stony

0.2

0.1%

LtC

Lyman-Tunbridge
complex, 8 to 15
percent slopes, very
stony

9.2

4.7%

Nb

Naumburg loamy sand

23.5

11.9%

Pg

Pits, gravel

.02

1.6

0.8%

Ro

Roundabout silt loam

37

20.5

10.4%

Ry

Rumney fine sandy
loam, 0 to 3 percent
slopes, frequently
flooded

.20

3.1

1.6%

SkB

Skerry fine sandy loam, 3
to 8 percent slopes

24

6.1

3.1%

SkC

Skerry fine sandy loam, 8
to 15 percent slopes

24

10.4

5.3%

SnB

Skerry fine sandy loam, 3
to 8 percent slopes,
very stony

55.9

28.4%

TyB

Tunbridge-Lyman
complex, 3to 8
percent slopes, rocky

0.6%

Va

Vassalboro mucky peat

0.0

0.0%

USDA  Natural Resources
== Conservation Service

National Cooperative Soil Survey

Web Soil Survey

3/9/2015
Page 3 of 4



K Factor, Whole Soil—Cumberland County and Part of Oxford County, Maine, and Oxford County

Area, Maine

K Factor, Whole Soil

K Factor, Whole Soil— Summary by Map Unit — Cumberland County and Part of Oxford County, Maine (ME005)

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

AdB

Adams loamy sand, 3 to
8 percent slopes

15

59.2

13.3%

AdD

Adams loamy sand, 15 to
25 percent slopes

15

0.2%

AED

Adams loamy sand,
moderately steep

15

0.3%

Bp

Brayton-Peacham
complex, very stony

43

0.2

0.0%

CcB

Colonel fine sandy loam,
3 to 8 percent slopes

37

491

11.0%

CcC

Colonel fine sandy loam,
8 to 15 percent slopes

.37

2.0

0.4%

CdB

Colonel fine sandy loam,
3 to 8 percent slopes,
very stony

37

9.1

2.0%

CdC

Colonel fine sandy loam,
8 to 15 percent
slopes,very stony

37

15.2

3.4%

CFB

Colonel-Brayton
assocation, gently
sloping, very stony

.37

6.3

1.4%

CgB

Colton gravelly loamy
sand, 3 to 8 percent
slopes

.05

0.2%

CrB

Croghan loamy fine
sand, 3 to 8 percent
slopes

25.8

5.8%

HhD

Hermon very stony
sandy loam, 15 to 35
percent slopes

24

6.1

1.4%

Nb

Naumburg loamy sand

A7

5.5

1.2%

SkB

Skerry fine sandy loam, 3
to 8 percent slopes

.28

72.8

16.3%

SkC

Skerry fine sandy loam, 8
to 15 percent slopes

.28

27.8

6.2%

SnB

Skerry fine sandy loam, 3
to 8 percent slopes,
very stony

.28

5.8

1.3%

SnC

Skerry fine sandy loam, 8
to 15 percent slopes,
very stony

.28

10.3

2.3%

Water

0.4%

USDA  Natural Resources
== Conservation Service

National Cooperative Soil Survey

Web Soil Survey
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Engineering Properties—Cumberland County and Part of Oxford County, Maine, WIN 17280.00
and Oxford County Area, Maine

Engineering Properties

This table gives the engineering classifications and the range of engineering
properties for the layers of each soil in the survey area.

Depth to the upper and lower boundaries of each layer is indicated.

Texture is given in the standard terms used by the U.S. Department of Agriculture.
These terms are defined according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in diameter. "Loam," for example,
is soil that is 7 to 27 percent clay, 28 to 50 percent silt, and less than 52 percent
sand. If the content of particles coarser than sand is 15 percent or more, an
appropriate modifier is added, for example, "gravelly."

Classification of the soils is determined according to the Unified soil classification
system (ASTM, 2005) and the system adopted by the American Association of
State Highway and Transportation Officials (AASHTO, 2004).

The Unified system classifies soils according to properties that affect their use as
construction material. Soils are classified according to particle-size distribution of
the fraction less than 3 inches in diameter and according to plasticity index, liquid
limit, and organic matter content. Sandy and gravelly soils are identified as GW,
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils as ML, CL, OL, MH, CH,
and OH; and highly organic soils as PT. Soils exhibiting engineering properties of
two groups can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect
roadway construction and maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one of seven groups from A-1
through A-7 on the basis of particle-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content of fines (silt and clay). At
the other extreme, soils in group A-7 are fine grained. Highly organic soils are
classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7 groups are further classified
as A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional
refinement, the suitability of a soil as subgrade material can be indicated by a group
index number. Group index numbers range from 0 for the best subgrade material
to 20 or higher for the poorest.

Rock fragments larger than 10 inches in diameter and 3 to 10 inches in diameter
are indicated as a percentage of the total soil on a dry-weight basis. The
percentages are estimates determined mainly by converting volume percentage in
the field to weight percentage.

Percentage (of soil particles) passing designated sieves is the percentage of the
soil fraction less than 3 inches in diameter based on an ovendry weight. The sieves,
numbers 4, 10, 40, and 200 (USA Standard Series), have openings of 4.76, 2.00,
0.420, and 0.074 millimeters, respectively. Estimates are based on laboratory tests
of soils sampled in the survey area and in nearby areas and on estimates made in
the field.

Liquid limit and plasticity index (Atterberg limits) indicate the plasticity
characteristics of a soil. The estimates are based on test data from the survey area
or from nearby areas and on field examination.

USDA  Natural Resources Web Soil Survey 5/11/2011
===  Conservation Service National Cooperative Soil Survey Page 1 of 21



Engineering Properties—Cumberland County and Part of Oxford County, Maine, and Oxford County Area, Maine WIN 17280.00
Report—Engineering Properties
Absence of an entry indicates that the data were not estimated. The asterisk "' denotes the representative texture; other
possible textures follow the dash.
Engineering Properties— Cumberland County and Part of Oxford County, Maine
Map unit symbol and soil| Depth USDA texture Classification Fragments Percentage passing sieve number— Liquid | Plasticity
name limit index
Unified | AASHTO >10 3-10 4 10 40 200
inches inches
In Pct Pct Pct
AdB—Adams loamy sand,
3 to 8 percent slopes
Adams 0-1 *Highly decomposed plant | PT — 7-34 0-14 97-100 97-100 60-100 53-89 — —
material
1-2 *Loamy sand SM, SP- |A-3,A4, |0 0 95-100 95-100 45-85 5-40 0-14 NP
SM A-1,
A-2
2-19 *Loamy sand, Sand, SM, SP- |A-2,A-3, |0 0 95-100 95-100 35-95 5-40 0-14 NP
loamy fine sand SM A-4,
A-1
19-65 *Sand, Fine sand, coarse |SP, SP- |A-1,A-2, |0 0-1 80-100 70-100 20-90 0-10 0-14 NP
sand SM, A-3
SW-
SM
USDA  Natural Resources Web Soil Survey 5/11/2011
Conservation Service National Cooperative Soil Survey Page 3 of 21
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Engineering Properties—Cumberland County and Part of Oxford County, Maine, and Oxford County Area, Maine WIN 17280.00

Engineering Properties— Cumberland County and Part of Oxford County, Maine

Map unit symbol and soil| Depth USDA texture Classification Fragments Percentage passing sieve number— Liquid | Plasticity
name limit index
Unified | AASHTO >10 3-10 4 10 40 200
inches inches
In Pct Pct Pct

AdC—Adams loamy sand,
8 to 15 percent slopes

Adams 0-1 *Highly decomposed plant | PT — 7-34 0-14 97-100 97-100 60-100 53-89 — —
material
1-2 *Loamy sand SM, SP- |A-4,A-1, |0 0 95-100 95-100 45-85 5-40 0-14 NP
SM A-2,
A-3
2-19 *Loamy sand, Sand, SP-SM, |A-4,A-1, |0 0 95-100 95-100 35-95 5-40 0-14 NP
loamy fine sand SM A-2,
A-3
19-65 *Sand, Fine sand, coarse |SP, SP- |A-3,A-1, |0 0-1 80-100 70-100 20-90 0-10 0-14 NP
sand SM, A-2
SW-
SM

AdD—Adams loamy sand,
15 to 25 percent slopes

Adams 0-1 *Highly decomposed plant | PT — 7-34 0-14 97-100 97-100 60-100 53-89 — —
material
1-2 *Loamy sand SM, SP- |A-1,A-2, |0 0 95-100 95-100 45-85 5-40 0-14 NP
SM A-3,
A-4
2-19 *Loamy sand, Sand, SM, SP- |A-3,A4, |0 0 95-100 95-100 35-95 5-40 0-14 NP
loamy fine sand SM A-1,
A-2
19-65 *Sand, Fine sand, coarse |SW-SM, |A-3,A-1, |0 0-1 80-100 70-100 20-90 0-10 0-14 NP
sand SP, A-2
SP-SM
USDA  Natural Resources Web Soil Survey 5/11/2011
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Engineering Properties—Cumberland County and Part of Oxford County, Maine, and Oxford County Area, Maine WIN 17280.00

Engineering Properties— Cumberland County and Part of Oxford County, Maine

Map unit symbol and soil| Depth USDA texture Classification Fragments Percentage passing sieve number— Liquid | Plasticity
name limit index
Unified | AASHTO >10 3-10 4 10 40 200
inches inches
In Pct Pct Pct

AED—Adams loamy
sand, moderately steep

Adams 0-1 *Highly decomposed plant | PT — 7-34 0-14 97-100 97-100 60-100 53-89 — —
material
1-2 *Loamy sand SP-SM, |A-2,A-3, |0 0 95-100 95-100 45-85 5-40 0-14 NP
SM A-4,
A-1
2-19 *Loamy sand, Sand, SM, SP- |A-2,A-3, |0 0 95-100 95-100 35-95 5-40 0-14 NP
loamy fine sand SM A-4,
A-1
19-65 *Sand, Fine sand, coarse |SP, SP- |A-3,A-1, |0 0-1 80-100 70-100 20-90 0-10 0-14 NP
sand SM, A-2
SW-
SM

CcB—Colonel fine sandy
loam, 3 to 8 percent

slopes
Colonel 0-7 *Fine sandy loam ML, SC- |A-2,A-4 |0-1 0-5 85-95 80-90 50-85 25-70 15-25 NP-10
SM,
SM,
CL-ML
7-17 *Fine sandy loam, SC-SM, |A-1,A-2, [0-5 0-10 75-95 60-90 35-85 20-70 15-25 NP-10
Gravelly sandy loam, SM, A-4
loam CL-ML,
ML
17-65 *Gravelly fine sandy loam, | CL-ML, |A-1, A-2, |0-10 0-10 75-95 60-90 35-85 20-70 15-25 NP-10
Gravelly sandy loam, ML, A-4
loam SC-
SM,
SM
USDA  Natural Resources Web Soil Survey 5/11/2011
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Engineering Properties—Cumberland County and Part of Oxford County, Maine, and Oxford County Area, Maine WIN 17280.00

Engineering Properties— Cumberland County and Part of Oxford County, Maine
Map unit symbol and soil| Depth USDA texture Classification Fragments Percentage passing sieve number— Liquid | Plasticity
name limit index
Unified | AASHTO >10 3-10 4 10 40 200
inches inches
In Pct Pct Pct
CcC—Colonel fine sandy
loam, 8 to 15 percent
slopes
Colonel 0-7 *Fine sandy loam SM, CL- |A-4,A-2 |0-1 0-5 85-95 80-90 50-85 25-70 15-25 NP-10
ML,
ML,
SC-SM
7-17 *Fine sandy loam, ML, SC- |A-4,A-1, |0-5 0-10 75-95 60-90 35-85 20-70 15-25 NP-10
Gravelly sandy loam, SM, A-2
loam SM,
CL-ML
17-65 *Gravelly fine sandy loam, | SC-SM, |A-4, A-1, |0-10 0-10 75-95 60-90 35-85 20-70 15-25 NP-10
Gravelly sandy loam, SM, A-2
loam CL-ML,
ML
CdB—Colonel fine sandy
loam,3 to 8 percent
slopes, very stony
Colonel 0-2 *Fine sandy loam ML, SC- [A-2, A4, |1-5 1-15 75-95 60-90 35-85 20-70 15-25 NP-10
SM, A-1
SM,
CL-ML
2-18 *Fine sandy loam, CL-ML, |A-4, A1, [0-10 0-10 75-95 60-90 35-85 20-70 15-25 NP-10
Gravelly sandy loam, ML, A-2
loam SC-
SM,
SM
18-65 *Gravelly fine sandy loam, | CL-ML, |A-1, A-2, |0-10 0-10 75-95 60-90 35-85 20-70 15-25 NP-10
Gravelly sandy loam, ML, A-4
loam SC-
SM,
SM
USDA  Natural Resources Web Soil Survey 5/11/2011
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Engineering Properties—Cumberland County and Part of Oxford County, Maine, and Oxford County Area, Maine WIN 17280.00

Engineering Properties— Cumberland County and Part of Oxford County, Maine
Map unit symbol and soil| Depth USDA texture Classification Fragments Percentage passing sieve number— Liquid | Plasticity
name limit index
Unified | AASHTO >10 3-10 4 10 40 200
inches inches
In Pct Pct Pct
CFB—Colonel-Brayton
assocation, gently
sloping, very stony
Colonel 0-1 *Highly decomposed plant | PT — 0 0-14 99-100 98-100 60-100 53-89 — —
material
1-3 *Fine sandy loam CL-ML, |A-1,A-2, [1-5 1-15 75-95 60-90 35-85 20-70 15-25 NP-10
ML, A-4
SC-
SM,
SM
3-19 *Fine sandy loam, CL-ML, |A-1,A-2, [0-10 0-10 75-95 60-90 35-85 20-70 15-25 NP-10
Gravelly sandy loam, ML, A-4
loam SC-
SM,
SM
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Engineering Properties—Cumberland County and Part of Oxford County, Maine, and Oxford County Area, Maine WIN 17280.00

Engineering Properties— Cumberland County and Part of Oxford County, Maine
Map unit symbol and soil| Depth USDA texture Classification Fragments Percentage passing sieve number— Liquid | Plasticity
name limit index
Unified | AASHTO >10 3-10 4 10 40 200
inches inches
In Pct Pct Pct
19-65 *Gravelly fine sandy loam, | CL-ML, |A-1, A-2, |0-10 0-10 75-95 60-90 35-85 20-70 15-25 NP-10
Gravelly sandy loam, ML, A-4
loam SC-
SM,
SM
Brayton 0-1 *Highly decomposed plant | PT — — — — — — — — —
material
1-6 *Fine sandy loam CL-ML, |A-1,A-2, |1-5 1-15 65-95 55-90 35-90 20-80 15-30 NP-10
ML, A-4
SC-
SM,
SM
6-25 *Fine sandy loam, CL-ML, |A-1,A-2, [0-10 0-10 65-95 55-90 35-90 20-80 15-30 NP-10
Gravelly sandy loam, silt | ML, A-4
loam SC-
SM,
SM
25-65 *Fine sandy loam, CL-ML, |A-4, A1, [0-10 0-10 65-95 55-90 35-85 20-70 15-30 —
Gravelly sandy loam, ML, A-2
loam SC-
SM,
SM
CgB—Colton gravelly
loamy sand, 3 to 8
percent slopes
Colton 0-3 *Highly decomposed plant | PT — 0 0-14 100 100 60-100 53-89 — —
material
3-5 *Gravelly loamy sand GM, GW, |A-1,A-2, |0 15-25 30-80 25-75 25-60 2-25 0-10 NP-2
SM,SP| A-3
5-23 *Very gravelly loamy sand | SP, GM, |A-1 0-1 5-20 30-80 25-75 20-50 2-20 0-14 NP
GP, SM
23-65 *Extremely gravelly sand | GP, GW, |A-1 0-1 10-45 20-55 15-50 10-30 0-5 0-14 NP
SP, SW
USDA  Natural Resources Web Soil Survey 5/11/2011
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Engineering Properties—Cumberland County and Part of Oxford County, Maine, and Oxford County Area, Maine WIN 17280.00
Engineering Properties— Cumberland County and Part of Oxford County, Maine
Map unit symbol and soil| Depth USDA texture Classification Fragments Percentage passing sieve number— Liquid | Plasticity
name limit index
Unified | AASHTO >10 3-10 4 10 40 200
inches inches
In Pct Pct Pct
CrB—Croghan loamy fine
sand, 3 to 8 percent
slopes
Croghan 0-2 *Loamy fine sand SM, SP- |A-1,A-2, |0 0 95-100 95-100 45-80 5-40 0-14 NP
SM, A-3,
SW- A-4
SM
2-35 *Loamy fine sand, Sand, |SM, SP- |A-2,A-3, |0 0 80-100 75-100 45-80 5-40 0-14 NP
loamy sand SM, A-4,
SW- A-1
SM
35-65 *Sand, Loamy sand, SM, SP- |A-2,A-3, |0 0 80-100 75-100 45-75 5-30 0-14 NP
coarse sand SM, A-1
SW-
SM
SDA  Natural Resources Web Soil Survey 5/11/2011
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Engineering Properties—Cumberland County and Part of Oxford County, Maine, and Oxford County Area, Maine WIN 17280.00

Engineering Properties— Cumberland County and Part of Oxford County, Maine
Map unit symbol and soil| Depth USDA texture Classification Fragments Percentage passing sieve number— Liquid | Plasticity
name limit index
Unified | AASHTO >10 3-10 4 10 40 200
inches inches
In Pct Pct Pct
Nb—Naumburg loamy
sand
Naumburg 0-2 *Highly decomposed plant | PT — 0 0-14 100 100 60-100 53-89 — —
material
2-7 *Loamy sand SM, SP- |A-3,A4, |0 0 95-100 90-100 50-85 5-45 0-14 NP
SM, A-2
SW-
SM
7-38 *Sand, Loamy fine sand, |SP-SM, |A-2,A-3, |0 0 95-100 90-100 45-85 5-35 0-14 NP
loamy sand SW- A-1
SM,
SM
38-65 *Coarse sand, Sand, SM, SP- |A-2,A-3, |0 0 95-100 90-100 45-80 5-35 0-14 NP
loamy fine sand SM, A-1
SW-
SM
SkB—Skerry fine sandy
loam, 3 to 8 percent
slopes
Skerry 0-6 *Fine sandy loam SC-SM, |A-2,A4 |0 0-10 80-95 75-90 60-85 30-50 15-30 NP-10
SM, SC
6-22 *Sandy loam, Gravelly fine | SC-SM, |A-2, A-4 |01 5-15 75-95 60-95 50-75 20-45 15-25 NP-10
sandy loam, fine sandy SM, SC
loam
22-65 *Gravelly sandy loam, SP-SM, |A-1,A-2 |0-1 5-25 60-85 45-75 30-70 10-35 0-14 NP
Loamy sand, gravelly GM,
fine sandy loam GP-
GM,
SM
USDA  Natural Resources Web Soil Survey 5/11/2011
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Engineering Properties—Cumberland County and Part of Oxford County, Maine, and Oxford County Area, Maine WIN 17280.00

Engineering Properties— Cumberland County and Part of Oxford County, Maine
Map unit symbol and soil| Depth USDA texture Classification Fragments Percentage passing sieve number— Liquid | Plasticity
name limit index
Unified | AASHTO >10 3-10 4 10 40 200
inches inches
In Pct Pct Pct
SkC—Skerry fine sandy
loam, 8 to 15 percent
slopes
Skerry 0-6 *Fine sandy loam SC,SC- |A-2,A4 |0 0-10 80-95 75-90 60-85 30-50 15-30 NP-10
SM,
SM
6-22 *Sandy loam, Gravelly fine | SM, SC, |A-2, A-4 |0-1 5-15 75-95 60-95 50-75 20-45 15-25 NP-10
sandy loam, fine sandy SC-SM
loam
22-65 *Gravelly sandy loam, GM, GP- |A-1,A-2 |0-1 5-25 60-85 45-75 30-70 10-35 0-14 NP
Loamy sand, gravelly GM,
fine sandy loam SM,
SP-SM
SnB—Skerry fine sandy
loam, 3 to 8 percent
slopes, very stony
Skerry 0-3 *Highly decomposed plant | PT — 7-34 0-14 99-100 99-100 60-100 53-89 — —
material
3-5 *Fine sandy loam SC, SC- |A-1-b, 0 0-10 80-95 75-90 60-85 30-50 15-30 NP-10
SM, A-2,
SM A-4
5-25 *Sandy loam, Gravelly fine | SC, SC- |A-2, A-4 |01 5-15 75-95 60-95 50-75 20-45 15-25 NP-10
sandy loam, fine sandy SM,
loam SM
25-65 *Gravelly sandy loam, GM, GP- |A-1,A-2 |0-1 5-25 60-85 45-75 30-70 10-35 0-14 NP
Loamy sand, gravelly GM,
fine sandy loam SM,
SP-SM
USDA  Natural Resources Web Soil Survey 5/11/2011

Conservation Service National Cooperative Soil Survey Page 14 of 21


karen.gross
Highlight

karen.gross
Highlight


Engineering Properties---Oxford County Area, Maine

Engineering Properties—Oxford County Area, Maine

Map unit symbol and
soil name

Pct. of
map
unit

Hydrolo
gic
group

Depth

USDA texture

Classification

Fragments

Percentage passing sieve number—

Unified

AASHTO

>10
inches

3-10
inches

4

10

40

200

Liquid
limit

Plasticit
y index

Pct Pct

Pct

LtC—Lyman-
Tunbridge complex,
8 to 15 percent
slopes, very stony

Lyman, very stony

50

0-1

Moderately
decomposed plant
material, highly
decomposed plant
material, slightly
decomposed plant
material

PT

A-8

1-3

Loam, fine sandy
loam, sandy loam,
very fine sandy
loam

ML

A-4

0-28 0-18

55-100

53-100

38-90

22-62

0-65

NP-5

3-5

Fine sandy loam,
sandy loam, very
fine sandy loam,
loam

SM

A4

0-22 0-14

64-98

63-98

46-89

23-57

0-33

NP-6

Fine sandy loam,
sandy loam, very
fine sandy loam,
loam

SM

0-28

77-99

53-97

38-88

22-60

0-76

NP-5

7-11

Loam, fine sandy
loam, sandy loam,
very fine sandy
loam

SM

A4

0-27 0-18

77-99

53-97

38-88

22-60

0-61

NP-5

11-18

Channery loam, fine
sandy loam, sandy
loam, very fine
sandy loam

SM

A-4

0-25 0-30

52-99

50-99

36-89

21-61

0-36

NP-6
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Engineering Properties---Oxford County Area, Maine

Engineering Properties—Oxford County Area, Maine

Map unit symbol and | Pct. of | Hydrolo| Depth USDA texture Classification Fragments Percentage passing sieve number— | Liquid |Plasticit
soil name map gic limit |y index
unit group Unified AASHTO >10 3-10 4 10 40 200
inches | inches
In Pct Pct Pct
Ro—Roundabout silt
loam
Roundabout 90 |B/D 0-8 Very fine sandy loam | CL-ML, A-4,A6 |0 0 90-100 |85-100 |70-100 |60-90 20-40 2-12
ML
8-18 Silt loam, very fine | CL-ML, A-4 0 0 90-100 |85-100 |75-100 |60-90 15-25 NP-5
sandy loam, loamy | ML
very fine sand
18-65 Silt loam, very fine | CL-ML, A-2,A-4 |0 0 90-100 |85-100 |[50-100 |25-90 15-25 NP-5
sand, sandy loam ML, SC-
SM, SM
Ry—Rumney fine
sandy loam, 0 to 3
percent slopes,
frequently flooded
Rumney 84 |B/D 0-9 Silt loam, loam, very | ML, SM A-2,A-4 |0 0 79-100 |57-100 |46-100 |17-54 0-43 NP-5
fine sandy loam,
fine sandy loam
9-20 Very fine sandy ML, SM A-2,A-4 |0 0 79-100 |58-100 |45-100 |19-57 0-27 NP-6
loam, fine sandy
loam, sandy loam,
loam
20-30 Fine sandy loam, ML, SM A-2,A-4 |0 0 79-100 |58-100 |38-87 16-51 0-27 NP-6
sandy loam, very
fine sandy loam
30-65 Loamy sand, loamy |SP,SP- |A-2,A-3, |0 0 80-100 |42-100 |29-87 9-35 0-14 NP
fine sand, gravelly SM, SM A-2-4
loamy sand,
stratified loamy
sand to loamy fine
sand
USDA  Natural Resources Web Soil Survey 3/11/2015
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Engineering Properties---Oxford County Area, Maine

Engineering Properties—Oxford County Area, Maine

Map unit symbol and
soil name

Pct. of
map
unit

Hydrolo
gic
group

Depth

USDA texture

Classification

Fragments

Percentage passing sieve number—

Unified | AASHTO

>10
inches

3-10
inches

4

10

40

200

Liquid
limit

Plasticit
y index

Pct Pct

Pct

18-28

Bedrock

Tunbridge, very stony

30

0-3

Moderately
decomposed plant
material

PT A-8

Highly decomposed
plant material

PT A-8

Fine sandy loam,
sandy loam, very
fine sandy loam,
loam

SM A-4

0 0-24

53-96

51-96

37-87

19-55

0-33

NP-6

Very fine sandy
loam, loam, sandy
loam, fine sandy
loam

SM A-4

0 0-30

43-90

41-90

30-81

15-52

0-76

NP-5

11-26

Very fine sandy
loam, sandy loam,
fine sandy loam,
loam

SM A-4

0 0-30

43-91

41-90

30-82

15-52

0-61

NP-5

26-28

Fine sandy loam,
sandy loam, very
fine sandy loam,
loam

SM A-4

0 0-25

52-91

50-91

36-83

19-53

0-30

NP-6

Ledrock

Pg—Pits, gravel

Pits

92

0-6

Very gravelly sand

GP,GW |A-1

— 0-25

10-25

5-25

0-15

0-5

0-14

NP

6-60

Very gravelly sand,
extremely gravelly
coarse sand, very
gravelly coarse
sand

GP, GW,
SP, SW

A-1

— 0-25

10-55

5-50

0-15

0-5

0-14

NP
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Physical Soil Properties---Oxford County Area, Maine

Physical Soil Properties

This table shows estimates of some physical characteristics and features that affect
soil behavior. These estimates are given for the layers of each soil in the survey
area. The estimates are based on field observations and on test data for these and
similar soils.

Depth to the upper and lower boundaries of each layer is indicated.

Particle size is the effective diameter of a soil particle as measured by
sedimentation, sieving, or micrometric methods. Particle sizes are expressed as
classes with specific effective diameter class limits. The broad classes are sand,
silt, and clay, ranging from the larger to the smaller.

Sand as a soil separate consists of mineral soil particles that are 0.05 millimeter to
2 millimeters in diameter. In this table, the estimated sand content of each soil layer
is given as a percentage, by weight, of the soil material that is less than 2 millimeters
in diameter.

Silt as a soil separate consists of mineral soil particles that are 0.002 to 0.05
millimeter in diameter. In this table, the estimated silt content of each soil layer is
given as a percentage, by weight, of the soil material that is less than 2 millimeters
in diameter.

Clay as a soil separate consists of mineral soil particles that are less than 0.002
millimeter in diameter. In this table, the estimated clay content of each soil layer is
given as a percentage, by weight, of the soil material that is less than 2 millimeters
in diameter.

The content of sand, silt, and clay affects the physical behavior of a soil. Particle
size is important for engineering and agronomic interpretations, for determination
of soil hydrologic qualities, and for soil classification.

The amount and kind of clay affect the fertility and physical condition of the soil and
the ability of the soil to adsorb cations and to retain moisture. They influence shrink-
swell potential, saturated hydraulic conductivity (Ksat), plasticity, the ease of soll
dispersion, and other soil properties. The amount and kind of clay in a soil also
affect tillage and earthmoving operations.

Moist bulk density is the weight of soil (ovendry) per unit volume. Volume is
measured when the soil is at field moisture capacity, that is, the moisture content
at 1/3- or 1/10-bar (33kPa or 10kPa) moisture tension. Weight is determined after
the soil is dried at 105 degrees C. In the table, the estimated moist bulk density of
each soil horizon is expressed in grams per cubic centimeter of soil material that is
less than 2 millimeters in diameter. Bulk density data are used to compute linear
extensibility, shrink-swell potential, available water capacity, total pore space, and
other soil properties. The moist bulk density of a soil indicates the pore space
available for water and roots. Depending on soil texture, a bulk density of more than
1.4 can restrict water storage and root penetration. Moist bulk density is influenced
by texture, kind of clay, content of organic matter, and soil structure.
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Physical Soil Properties---Oxford County Area, Maine

Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a
saturated soil transmit water. The estimates in the table are expressed in terms of
micrometers per second. They are based on soil characteristics observed in the
field, particularly structure, porosity, and texture. Saturated hydraulic conductivity
(Ksat) is considered in the design of soil drainage systems and septic tank
absorption fields.

Available water capacity refers to the quantity of water that the soil is capable of
storing for use by plants. The capacity for water storage is given in inches of water
per inch of soil for each soil layer. The capacity varies, depending on soil properties
that affect retention of water. The most important properties are the content of
organic matter, soil texture, bulk density, and soil structure. Available water capacity
is an important factor in the choice of plants or crops to be grown and in the design
and management of irrigation systems. Available water capacity is not an estimate
of the quantity of water actually available to plants at any given time.

Linear extensibility refers to the change in length of an unconfined clod as moisture
content is decreased from a moist to a dry state. It is an expression of the volume
change between the water content of the clod at 1/3- or 1/10-bar tension (33kPa or
10kPa tension) and oven dryness. The volume change is reported in the table as

percent change for the whole soil. The amount and type of clay minerals in the soil
influence volume change.

Linear extensibility is used to determine the shrink-swell potential of soils. The
shrink-swell potential is low if the soil has a linear extensibility of less than 3 percent;
moderate if 3 to 6 percent; high if 6 to 9 percent; and very high if more than 9 percent.
If the linear extensibility is more than 3, shrinking and swelling can cause damage
to buildings, roads, and other structures and to plant roots. Special design
commonly is needed.

Organic matter is the plant and animal residue in the soil at various stages of
decomposition. In this table, the estimated content of organic matter is expressed
as a percentage, by weight, of the soil material that is less than 2 millimeters in
diameter. The content of organic matter in a soil can be maintained by returning
crop residue to the soil.

Organic matter has a positive effect on available water capacity, water infiltration,
soil organism activity, and tilth. Itis a source of nitrogen and other nutrients for crops
and soil organisms.

Erosion factors are shown in the table as the K factor (Kw and Kf) and the T factor.
Erosion factor K indicates the susceptibility of a soil to sheet and rill erosion by
water. Factor Kis one of six factors used in the Universal Soil Loss Equation (USLE)
and the Revised Universal Soil Loss Equation (RUSLE) to predict the average
annual rate of soil loss by sheet and rill erosion in tons per acre per year. The
estimates are based primarily on percentage of silt, sand, and organic matter and
on soil structure and Ksat. Values of K range from 0.02 to 0.69. Other factors being
equal, the higher the value, the more susceptible the soil is to sheet and rill erosion
by water.

Erosion factor Kw indicates the erodibility of the whole soil. The estimates are
modified by the presence of rock fragments.

Erosion factor Kf indicates the erodibility of the fine-earth fraction, or the material
less than 2 millimeters in size.
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Physical Soil Properties---Oxford County Area, Maine

Report—Physical Soil Properties

Physical Soil Properties—Oxford County Area, Maine
Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic Erosion Wind Wind
and soil name bulk hydraulic water extensibility matter factors erodibility | erodibility
density conductivity capacity group index
Kw | KFf [ T
In Pct Pct Pct g/cc micro m/sec In/In Pct Pct
AdA—Adams
loamy sand, 0
to 3 percent
slopes
Adams 0-1 20-26- 30 |40-54-65 |0-20-25 |— 10.00-100.00 0.20-0.60 — 25.0-91.0 5 134
1-2 70-81-90 |0-16-30 |0-3-5 1.00-1.30 |42.34-141.14 0.06-0.12 0.0-2.9 2.0-5.0 .10 |.10
2-19 70-81-90 |0-16-30 |0-3-5 1.10-1.45 |42.34-141.14 0.05-0.07 0.0-2.9 0.0-2.7 15 |.15
19-65 |85-97-10 |0-1-10 |0-3-5 1.20-1.50 |141.14-705.00 |0.02-0.04 0.0-2.9 0.0-0.5 .02 |.02
0
AdB—Adams
loamy sand, 3
to 8 percent
slopes
Adams 0-1 20-26- 30 |40-54-65 |0-20-25 |— 10.00-100.00 0.20-0.60 — 25.0-91.0 5 134
1-2 70-81-90 |0-16-30 |0-3-5 1.00-1.30 |42.34-141.14 0.06-0.12 0.0-2.9 2.0-5.0 .10 |.10
2-19 70-81-90 |0-16-30 |0-3-5 1.10-1.45 |42.34-141.14 0.05-0.07 0.0-2.9 0.0-2.7 15 |.15
19-65 |85-97-10 |0-1-10 |0-3-5 1.20-1.50 |[141.14-705.00 |0.02-0.04 0.0-2.9 0.0-0.5 .02 |.02
0
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Physical Soil Properties---Cumberland County and Part of Oxford County, Maine, and Oxford County Area, Maine

Report—Physical Soil Properties

Physical Soil Properties—Cumberland County and Part of Oxford County, Maine
Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic Erosion Wind Wind
and soil name bulk hydraulic water extensibility matter factors erodibility | erodibility
density conductivity capacity group index
Kw | KFf [ T
In Pct Pct Pct g/cc micro m/sec In/In Pct Pct
AdB—Adams
loamy sand, 3
to 8 percent
slopes
Adams 0-1 20-26- 30 |40-54-65 |0-20-25 |— 10.00-100.00 0.20-0.60 — 25.0-91.0 5 2 134
1-2 70-81-90 |0-16-30 |0-3-5 1.00-1.30 |42.34-141.14 0.06-0.12 0.0-2.9 2.0-5.0 .10 |.10
2-19 70-81-90 |0-16-30 |0-3-5 1.10-1.45 |42.34-141.14 0.05-0.07 0.0-2.9 0.0-2.7 15 |.15
19-65 |85-97-10 |0-1-10 |0-3-5 1.20-1.50 |141.14-705.00 |0.02-0.04 0.0-2.9 0.0-0.5 .02 |.02
0
AdD—Adams
loamy sand,
15t0 25
percent
slopes
Adams 0-1 20-26- 30 |40-54-65 |0-20-25 |— 10.00-100.00 0.20-0.60 — 25.0-91.0 5 2 134
1-2 70-81-90 |0-16-30 |0-3-5 1.00-1.30 |42.34-141.14 0.06-0.12 0.0-2.9 2.0-5.0 .10 |.10
2-19 70-81-90 |0-16-30 |0-3-5 1.10-1.45 |42.34-141.14 0.05-0.07 0.0-2.9 0.0-2.7 15 |.15
19-65 |85-97-10 |0-1-10 |0-3-5 1.20-1.50 |141.14-705.00 |0.02-0.04 0.0-2.9 0.0-0.5 .02 |.02
0
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Physical Soil Properties---Cumberland County and Part of Oxford County, Maine, and Oxford County Area, Maine

Physical Soil Properties—Cumberland County and Part of Oxford County, Maine
Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic Erosion Wind Wind
and soil name bulk hydraulic water extensibility matter factors erodibility | erodibility
density conductivity capacity group index
Kw | Kf | T
In Pct Pct Pct g/cc micro m/sec In/In Pct Pct
AED—Adams
loamy sand,
moderately
steep
Adams 0-1 20-26- 30 |40-54-65 |0-20-25 |— 10.00-100.00 0.20-0.60 — 25.0-91.0 5 2 134
1-2 70-81-90 |0-16-30 |0-3-5 1.00-1.30 |42.34-141.14 0.06-0.12 0.0-2.9 2.0-5.0 .10 |.10
2-19 70-81-90 |0-16-30 |0-3-5 1.10-1.45 |42.34-141.14 0.05-0.07 0.0-2.9 0.0-2.7 15 .15
19-65 |85-97-10 |0-1-10 |0-3-5 1.20-1.50 |141.14-705.00 |0.02-0.04 0.0-2.9 0.0-0.5 .02 |.02
0
Bp—Brayton-
Peacham
complex, very
stony
Brayton 0-1 20-26- 30 |40-54-65 |0-20-25 |— 10.00-100.00 0.20-0.50 — 25.0-91.0 3 3 86
1-5 45-66- 85 |0-27-50 |4-7-10 |1.00-1.30 |4.23-14.11 0.21-0.32 0.0-2.9 0.6-8.0 24 | .24
5-24 45-66- 85 |0-27-50 |4-7-10 |1.40-1.65 |4.23-14.11 0.14-0.22 0.0-2.9 0.1-1.8 37 .37
24-65 |45-66-85 |0-27-50 |4-7-10 |1.70-2.00 |0.42-4.23 0.12-0.17 0.0-2.9 0.0-0.2 43 |.43
Peacham 0-8 20-26- 30 |40-54-65 |0-20-25 |— 10.00-100.00 0.20-0.60 — 35.0-85.0 1 2 134
8-13 |45-61-85 |0-32-50 |3-7-10 |1.20-1.40 |4.23-14.11 0.11-0.22 0.0-2.9 0.2-4.4 37 |.37
13-65 |[45-60-85 |0-34-50 |3-7-10 [1.80-2.00 |0.00-1.41 0.02-0.06 0.0-2.9 0.1-0.5 49 | .49
CcB—Colonel
fine sandy
loam, 3 to 8
percent
slopes
Colonel 0-7 45-66- 85 |0-28-50 |3-7-10 |0.90-1.20 |4.23-14.11 0.20-0.30 0.0-2.9 4.0-8.0 24 |24 |2 3 86
7-17 45-66- 85 |0-28-50 |3-7-10 |1.00-1.60 |4.23-14.11 0.16-0.25 0.0-2.9 0.5-2.0 .37 |.37
17-65 |45-66-85 |0-28-50 |3-7-10 |1.65-1.95 |0.42-4.23 0.13-0.22 0.0-2.9 0.0-0.5 24 | 43
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Physical Soil Properties---Oxford County Area, Maine

Physical Soil Properties—Oxford County Area, Maine

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic Erosion Wind Wind
and soil name bulk hydraulic water extensibility matter factors erodibility | erodibility
density conductivity capacity group index
Kw | Kf | T
In Pct Pct Pct g/cc micro m/sec In/In Pct Pct
CrB—Croghan
loamy fine
sand, 3to 8
percent
slopes
Croghan 0-2 70-81-90 |0-17-30 |0-3-5 1.10-1.50 |42.34-141.14 0.05-0.16 0.0-2.9 2.0-9.0 A7 |7 |5 2 134
2-35 70-84-90 |0-14-30 |0-3-5 1.20-1.50 |141.14-705.00 |0.03-0.07 0.0-2.9 0.5-4.9 .10 |.10
35-65 |85-97-10 |0-1-10 |0-3-5 1.20-1.50 |141.14-705.00 |0.05-0.10 0.0-2.9 0.1-0.3 .02 |.02
0
HmD—Hermon
sandy loam,
15t0 35
percent
slopes, very
stony
Hermon 0-2 20-26- 30 |40-54-65 |0-20-25 |— 10.00-100.00 0.20-0.60 — 35.0-91.0 5 3 86
2-3 45-65-85 |0-31-50 |2-4-6 0.85-1.20 | 14.11-141.14 0.07-0.15 0.0-2.9 3.0-4.7 A7 A7
3-9 45-61-85 |0-35-50 |2-4-6 0.85-1.20 |14.11-141.14 0.07-0.20 0.0-2.9 2.1-4.7 .20 |.20
9-32 70-84-90 |0-12-50 |2-5-7 0.85-1.30 | 14.11-141.14 0.05-0.10 0.0-2.9 0.3-2.0 .05 |.15
32-65 |-91-100 |0-7-10 |1-3-4 1.10-1.70 |42.34-141.14 0.02-0.06 0.0-2.9 0.0-0.5 .02 |.02
USDA  Natural Resources Web Soil Survey 3/9/2015
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Physical Soil Properties---Oxford County Area, Maine

Physical Soil Properties—Oxford County Area, Maine
Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic Erosion Wind Wind
and soil name bulk hydraulic water extensibility matter factors erodibility | erodibility
density conductivity capacity group index
Kw | Kf | T
In Pct Pct Pct g/cc micro m/sec In/In Pct Pct
LtC—Lyman-
Tunbridge
complex, 8 to
15 percent
slopes, very
stony
Lyman, very | 0-1 — — — 0.17-0.33 |10.00-99.00 0.35-0.50 — 35.0-95.0 1 5 56
stony
1-3 40-52- 80 |10-41-50 |1-7-10 |0.70-1.31 | 1.00-99.00 0.19-0.23 0.2-1.4 4.0-20.0 |.32 |.32
3-5 40-59- 80 |10-37-50 |1-4-10 |1.48-1.54 |1.00-99.00 0.12-0.16 0.1-1.2 1.4-5.7 .37 |.37
5-7 40-52- 80 [10-41-50 [1-7-10 |0.57-1.44 |1.00-99.00 0.16-0.21 0.2-1.5 3.1-25.0 |.32 |.32
7-11 40-52- 80 |10-41-50 |1-7-10 |0.58-1.45 |1.00-99.00 0.17-0.21 0.1-1.4 2.2-18.0 |.32 |.32
11-18 |40-52- 80 |10-41-50 |1-7-10 |0.89-1.45 |1.00-99.00 0.14-0.18 0.1-1.2 2.2-70 24 | .32
18-28 | — — — — 0.01-100.00 — — —
Tunbridge, 0-3 — — — 0.17-0.33 |10.00-99.00 0.35-0.50 — 35.0-95.0 2 3 86
very stony
3-5 — — — 0.17-0.33 |10.00-99.00 0.35-0.50 — 35.0-95.0
5-8 40-59- 80 [10-37-50 (1-4-10 |1.48-1.54 |1.00-100.00 0.12-0.16 0.1-1.1 1.4-5.7 .37 |.37
8-11 40-59- 80 [10-34-50 (1-7-10 |0.57-1.44 |1.00-100.00 0.14-0.21 0.1-1.4 3.1-256.0 |.32 |.32
11-26 |40-59-80 |10-37-50 [1-4-10 |0.58-1.45 |1.00-100.00 0.13-0.21 0.1-1.3 2.2-18.0 |.37 |.37
26-28 |40-59-80 [10-37-50 |1-4-10 |1.31-1.58 |1.00-100.00 0.10-0.14 0.1-1.1 1.0-4.2 43 | .43
28-38 | — — — — 0.01-100.00 — — —
USDA  Natural Resources Web Soil Survey 3/9/2015
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Physical Soil Properties---Oxford County Area, Maine

Physical Soil Properties—Oxford County Area, Maine

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic Erosion Wind Wind
and soil name bulk hydraulic water extensibility matter factors erodibility | erodibility
density conductivity capacity group index
Kw | Kf | T
In Pct Pct Pct g/cc micro m/sec In/In Pct Pct
Nb—Naumburg
loamy sand
Naumburg 0-2 20-26- 30 |40-54-65 |0-20-25 |— 10.00-100.00 0.20-0.50 — 25.0-91.0 5 134
2-7 70-81-90 |0-16-30 |1-3-5 1.20-1.50 |14.11-42.34 0.05-0.09 0.0-2.9 1.5-3.1 A7 A7
7-38 85-88-10 |0-9-10 [1-3-5 1.20-1.50 |42.34-141.14 0.06-0.08 0.0-2.9 0.4-3.3 .02 |.02
0
38-65 |85-91-10 |0-6-10 |1-3-5 1.45-1.65 |42.34-141.14 0.04-0.06 0.0-2.9 0.2-0.5 .02 |.02
0
Pg—Pits, gravel
Pits 0-6 85-98-10 |0-2-10 |0-1-1 — 42.34-141.14 0.01-0.02 0.0-2.9 0.0-0.1 .02 |.05 134
0
6-60 85-98-10 |0-2-10 |0-1-1 — 42.34-141.14 0.01-0.02 0.0-2.9 —
0
Ro—
Roundabout
silt loam
Roundabout  |0-8 45-62- 85 |0-28-50 |2-10-18 |1.20-1.50 |4.23-14.11 0.16-0.22 0.0-2.9 2.0-6.0 37 .37 |5 86
8-18 45-61-85 |0-29-50 |2-10-18 |1.20-1.50 |4.23-14.11 0.15-0.20 0.0-2.9 0.2-4.9 49 |.49
18-65 [0-21-50 |50-69-80 |2-10-18 |1.45-1.65 (4.23-14.11 0.12-0.20 0.0-2.9 0.0-1.0 .64 |.64
USDA  Natural Resources Web Soil Survey 3/9/2015
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Physical Soil Properties---Oxford County Area, Maine

Physical Soil Properties—Oxford County Area, Maine
Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic Erosion Wind Wind
and soil name bulk hydraulic water extensibility matter factors erodibility | erodibility
density conductivity capacity group index
Kw | Kf | T
In Pct Pct Pct g/cc micro m/sec In/In Pct Pct
Ry—Rumney
fine sandy
loam, 0 to 3
percent
slopes,
frequently
flooded
Rumney 0-9 45-71-85 |5-22-50 |1-7-10 |0.90-1.40 |1.00-100.00 0.15-0.19 0.0-1.1 2.0-8.0 20 [.20 |3 3 86
9-20 45-65-85 |5-31-50 |1-4-10 |0.90-1.40 |1.00-100.00 0.12-0.16 0.0-0.7 0.0-3.0 32 .32
20-30 |45-68-85 |5-30-50 |[1-2-10 [0.90-1.40 |1.00-100.00 0.12-0.16 0.0-0.7 0.0-3.0 .28 |.28
30-65 |70-81-90 |7-18-30 |0-1-3 0.90-1.50 |10.00-705.00 0.06-0.10 0.0-0.2 0.0-1.5 15 .15
SkB—Skerry
fine sandy
loam, 3to 8
percent
slopes
Skerry 0-6 45-61-85 |0-35-50 |2-4-6 0.60-1.20 |4.23-14.11 0.10-0.23 0.0-2.9 5.4-8.5 24 |24 |3 3 86
6-22 45-61-85 |0-35-50 |2-5-7 1.30-1.60 |4.23-14.11 0.06-0.16 0.0-2.9 0.7-5.8 .28 |.28
22-65 |45-61-85 |0-36-50 |[1-3-5 1.60-1.75 |0.42-4.23 0.03-0.09 0.0-2.9 0.1-0.6 24 |43
SkC—Skerry
fine sandy
loam, 8 to 15
percent
slopes
Skerry 0-6 45-61-85 |0-35-50 |2-4-6 0.60-1.20 |4.23-14.11 0.10-0.23 0.0-2.9 5.4-8.5 24 |24 |3 3 86
6-22 45-61-85 |0-35-50 |2-5-7 1.30-1.60 |4.23-14.11 0.06-0.16 0.0-2.9 0.7-5.8 .28 |.28
22-65 |45-61-85 |0-36-50 |1-3-5 1.60-1.75 |0.42-4.23 0.03-0.09 0.0-2.9 0.1-0.6 24 | .43
USDA  Natural Resources Web Soil Survey 3/9/2015
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Physical Soil Properties---Oxford County Area, Maine

Physical Soil Properties—Oxford County Area, Maine

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic Erosion Wind Wind
and soil name bulk hydraulic water extensibility matter factors erodibility | erodibility
density conductivity capacity group index
Kw | Kf
In Pct Pct Pct g/cc micro m/sec In/In Pct Pct
SnB—Skerry
fine sandy
loam, 3to 8
percent
slopes, very
stony
Skerry 0-3 20-26- 30 |40-54-65 |0-20-25 |— 10.00-100.00 0.20-0.60 — 35.0-91.0 3 3 86
3-5 45-61-85 |0-35-50 |(2-4-6 0.60-1.30 |4.23-14.11 0.06-0.23 0.0-2.9 5.4-85 24 .24
5-25 |45-61-85 |0-35-50 |2-5-7 1.30-1.60 |4.23-14.11 0.06-0.16 0.0-2.9 0.7-5.8 .28 |.28
25-65 |45-61-85 |0-36-50 |1-3-5 1.60-1.75 |0.42-4.23 0.03-0.09 0.0-2.9 0.1-0.6 24 | 43
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Physical Soil Properties---Cumberland County and Part of Oxford County, Maine, and Oxford County Area, Maine

Physical Soil Properties—Cumberland County and Part of Oxford County, Maine
Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic Erosion Wind Wind
and soil name bulk hydraulic water extensibility matter factors erodibility | erodibility
density conductivity capacity group index
Kw | Kf
In Pct Pct Pct g/cc micro m/sec In/In Pct Pct
CFB—Colonel-
Brayton
assocation,
gently
sloping, very
stony
Colonel 0-1 20-26- 30 |40-54-65 |0-20-25 |— 10.00-100.00 — — 35.0-91.0 2 86
1-3 45-66- 85 |0-28-50 |3-7-10 |0.90-1.20 |4.23-14.11 0.16-0.33 0.0-2.9 0.0-2.0 32 .32
3-19 45-66- 85 |0-28-50 |3-7-10 |1.00-1.60 |4.23-14.11 0.16-0.25 0.0-2.9 0.5-4.0 .37 |.37
19-65 |45-66-85 |0-28-50 |3-7-10 |1.65-1.95 |0.42-4.23 0.13-0.22 0.0-2.9 0.0-0.5 24 | 43
Brayton 0-1 20-26- 30 |40-54- 65 |0-20-25 |— 10.00-100.00 — — 25.0-91.0 2 86
1-6 45-66- 85 |0-27-50 |4-7-10 |1.00-1.30 |4.23-14.11 0.21-0.32 0.0-2.9 4.0-8.0 24 |24
6-25 |45-66-85 |0-27-50 |4-7-10 |1.40-1.65 |4.23-14.11 0.14-0.22 0.0-2.9 0.5-2.0 37 |.37
25-65 |45-66-85 |0-27-50 |4-7-10 |1.70-2.00 |0.42-4.23 0.12-0.17 0.0-2.9 0.0-0.5 43 | .43
CgB—Colton
gravelly
loamy sand, 3
to 8 percent
slopes
Colton 0-3 20-26- 30 |40-54-65 |0-20-25 |— 10.00-100.00 0.20-0.60 — 35.0-91.0 3 134
3-5 70-81-90 |0-16-30 |1-3-5 1.10-1.40 |42.34-141.14 0.03-0.07 0.0-2.9 2.0-6.0 .05 |.10
5-23 70-81-90 |0-17-30 |0-3-5 1.25-1.55 |42.34-141.14 0.02-0.05 0.0-2.9 0.4-6.7 .05 |.15
23-65 |85-88-10 |0-11-12 |0-2-3 1.45-1.65 |141.14-705.00 |0.01-0.02 0.0-2.9 0.1-0.4 .02 |.05
0
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Soil Features---Oxford County Area, Maine

Soil Features

This table gives estimates of various soil features. The estimates are used in land
use planning that involves engineering considerations.

A restrictive layer is a nearly continuous layer that has one or more physical,
chemical, or thermal properties that significantly impede the movement of water
and air through the soil or that restrict roots or otherwise provide an unfavorable
root environment. Examples are bedrock, cemented layers, dense layers, and
frozen layers. The table indicates the hardness and thickness of the restrictive layer,
both of which significantly affect the ease of excavation. Depth to top is the vertical
distance from the soil surface to the upper boundary of the restrictive layer.

Subsidence is the settlement of organic soils or of saturated mineral soils of very
low density. Subsidence generally results from either desiccation and shrinkage,
or oxidation of organic material, or both, following drainage. Subsidence takes place
gradually, usually over a period of several years. The table shows the expected
initial subsidence, which usually is a result of drainage, and total subsidence, which
results from a combination of factors.

Potential for frost action is the likelihood of upward or lateral expansion of the soil
caused by the formation of segregated ice lenses (frost heave) and the subsequent
collapse of the soil and loss of strength on thawing. Frost action occurs when
moisture moves into the freezing zone of the soil. Temperature, texture, density,
saturated hydraulic conductivity (Ksat), content of organic matter, and depth to the
water table are the most important factors considered in evaluating the potential for
frost action. It is assumed that the soil is not insulated by vegetation or snow and
is not artificially drained. Silty and highly structured, clayey soils that have a high
water table in winter are the most susceptible to frost action. Well drained, very
gravelly, or very sandy soils are the least susceptible. Frost heave and low soil
strength during thawing cause damage to pavements and other rigid structures.

Risk of corrosion pertains to potential soil-induced electrochemical or chemical
action that corrodes or weakens uncoated steel or concrete. The rate of corrosion
of uncoated steel is related to such factors as soil moisture, particle-size
distribution, acidity, and electrical conductivity of the soil. The rate of corrosion of
concrete is based mainly on the sulfate and sodium content, texture, moisture
content, and acidity of the soil. Special site examination and design may be needed
if the combination of factors results in a severe hazard of corrosion. The steel or
concrete in installations that intersect soil boundaries or soil layers is more
susceptible to corrosion than the steel or concrete in installations that are entirely
within one kind of soil or within one soil layer.

For uncoated steel, the risk of corrosion, expressed as low, moderate, or high, is
based on soil drainage class, total acidity, electrical resistivity near field capacity,
and electrical conductivity of the saturation extract.

For concrete, the risk of corrosion also is expressed as low, moderate, or high. It
is based on soil texture, acidity, and amount of sulfates in the saturation extract.
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Soil Features---Oxford County Area, Maine

Report—Soil Features

Soil Features—Oxford County Area, Maine

Map symbol and Restrictive Layer Subsidence Potential for frost Risk of corrosion
soil name action
Kind Depth to Thickness Hardness Initial Total Uncoated steel Concrete

top

Low-RV- Range Low- Low-
High High High

In In In In

AdA—Adams

loamy sand, 0to 3
percent slopes

Adams — — 0 — Low Moderate High

AdB—Adams
loamy sand, 3to 8
percent slopes

Adams — — 0 — Low Moderate High

AdC—Adams
loamy sand, 8 to
15 percent slopes

Adams — — 0 — Low Moderate High

CeB—Colonel fine
sandy loam, 3to 8
percent slopes

Colonel Densic material 10- — Noncemented 0 — High High High
18-24

CfB—Colonel fine
sandy loam, 3to 8
percent slopes,

very stony
Colonel Densic material 10- — Noncemented 0 — High High High
18-24
USDA  Natural Resources Web Soil Survey 3/9/2015
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Soil Features---Cumberland County and Part of Oxford County, Maine, and Oxford County Area, Maine

Report—Soil Features

Soil Features—Cumberland County and Part of Oxford County, Maine

Map symbol and Restrictive Layer Subsidence Potential for frost Risk of corrosion
soil name action
Kind Depth to Thickness Hardness Initial Total Uncoated steel Concrete

top

Low-RV- Range Low- Low-
High High High

In In In In

AdB—Adams

loamy sand, 3to 8
percent slopes

Adams — — 0 — Low Moderate High

AdD—Adams
loamy sand, 15 to
25 percent slopes

Adams — — 0 — Low Moderate High

AED—Adams
loamy sand,
moderately steep

Adams — — 0 — Low Moderate High

Bp—Brayton-
Peacham
complex, very
stony

Brayton Densic material 12- — Noncemented 0 — High High High

Peacham Densic material 12- — Noncemented 0 — High High High

CcB—Colonel fine
sandy loam, 3to 8
percent slopes

Colonel Densic material 10- — Noncemented 0 — High High High
17-24
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Soil Features---Cumberland County and Part of Oxford County, Maine, and Oxford County Area, Maine

Soil Features—Cumberland County and Part of Oxford County, Maine

Map symbol and Restrictive Layer Subsidence Potential for frost Risk of corrosion
soil name action
Kind Depth to Thickness Hardness Initial Total Uncoated steel Concrete
top
Low-RV- Range Low- Low-
High High High

CcC—Colonel fine
sandy loam, 8 to
15 percent slopes

Colonel Densic material 10- — Noncemented 0 — High High High
17-24

CdB—Colonel fine
sandy loam,3 to 8
percent slopes,
very stony

Colonel Densic material 10- — Noncemented 0 — High High High
18-24

CdC—~Colonel fine
sandy loam, 8 to
15 percent
slopes,very stony

Colonel Densic material 10- — Noncemented 0 — High High High
18-24

CFB—Colonel-
Brayton
assocation,
gently sloping,
very stony

Colonel Densic material 10- — Noncemented 0 — High High High
19-24

Brayton Densic material 12- — Noncemented 0 — High High High
18-24

CgB—Colton
gravelly loamy
sand, 3to 8
percent slopes

Colton — — 0 — Low Moderate High

USDA  Natural Resources Web Soil Survey 3/9/2015
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Soil Features---Oxford County Area, Maine

Soil Features—Oxford County Area, Maine

Map symbol and Restrictive Layer Subsidence Potential for frost Risk of corrosion
soil name action
Kind Depth to Thickness Hardness Initial Total Uncoated steel Concrete
top
Low-RV- Range Low- Low-
High High High

CrB—Croghan
loamy fine sand, 3
to 8 percent
slopes

Croghan — — 0 — Moderate High High

HmD—Hermon
sandy loam, 15 to
35 percent
slopes, very stony

Hermon — — 0 — Low Moderate High

LtB—Lyman-
Tunbridge
complex, 0 to 8
percent slopes,
very stony

Lyman, very stony | Lithic bedrock 11- 10-10 Indurated 0 0 Moderate High High
18-24

Tunbridge, very Lithic bedrock 20- 10-10 Indurated 0 0 Moderate High High
stony 28-40

LtC—Lyman-
Tunbridge
complex, 8 to 15
percent slopes,
very stony

Lyman, very stony | Lithic bedrock 11- 10-10 Indurated 0 0 Moderate High High
18-24

Tunbridge, very Lithic bedrock 20- 10-10 Indurated 0 0 Moderate High High
stony 28-40

Nb—Naumburg
loamy sand

Naumburg — — 0 — Moderate High High
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Soil Features---Oxford County Area, Maine

Soil Features—Oxford County Area, Maine

Map symbol and
soil name

Restrictive Layer

Subsidence

Kind

Depth
top

to Thickness

Hardness Initial Total

Potential for frost
action

Risk of corrosion

Uncoated steel

Concrete

Low-RV-
High

Range

Low-
High

Low-
High

Pg—Pits, gravel

Pits

None

Ro—Roundabout
silt loam

Roundabout

High

High

High

Ry—Rumney fine
sandy loam, 0to 3
percent slopes,
frequently
flooded

Rumney

High

High

High

SkB—Skerry fine
sandy loam, 3to 8
percent slopes

Skerry

Densic material

22-31

Noncemented

High

High

Moderate

SkC—Skerry fine
sandy loam, 8 to
15 percent slopes

Skerry

Densic material

22-31

Noncemented 0 —

High

High

Moderate

SnB—Skerry fine
sandy loam, 3to 8
percent slopes,
very stony

Skerry

Densic material

25-31

Noncemented 0 —

High

High

Moderate

USDA
ILA

Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/9/2015
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Box Culvert Design



: 4 MaineDOT Highway Program

Brad Foley, Program Manager

Scott Bickford & Heath Cowan, Assistant Program M ?’i‘%‘gﬁ‘é"?gf% ?
Phone: 624-3480 Fax: 624-3481 e A /%, '
o V%
—Hale—- e
Memorandu Bresidn
8581

To: Bob Carrell N

Cc: Karen Gross IoE NS

From: Kitty Breskin ; oY AL

Date: September 15, 2014 '/'”"llllmmm\\\\““

Subject: Box culverts, Bridgton-Fryeburg 19109

The Bridgton-Fryeburg project includes Douglas Bridge over Sawyer Brook at Station
521+50 and a large box culvert at Station 321+50. The bridge will be a 12-foot span x
10-foot rise four sided box, and the culvert at Station 321+50 will have a 6-foot span and
a 4-foot rise. Both box structures will be designed as specified in Special Provision 534,
Precast Structural Concrete, and bearing capacity calculations will be according to the
latest LRFD Bridge Design Specification.

Borings were drilled for these structures on July 16, 2014, by MaineDOT. The boring at
Station 321+53 was drilled using a solid stem auger and Standard Penetration Tests
(SPT) at 5-foot intervals to a depth of 20-feet. The boring at Station 521+44 was drilled
using a combination of cased wash boring and open hole drilling with SPT to a depth of
22-feet. Boring logs and laboratory test reports are attached to this memo.

The culvert subgrade for Douglas Bridge will be at elevation 424, a depth of 14-feet
below ground surface (bgs). The boring at Station 521+44, 10 Right encountered damp,
medium dense sand to a depth of 8 feet, underlain by loose sand to a depth of 11 feet and
loose, silty sand with trace organics to a depth of 13.5 feet. Grey, wet very dense sand
(Till) was encountered at culvert subgrade, and undercut with a stone mattress is
recommended to ensure that any loose silty sand the might remain under the culvert is
replaced with crushed stone to provide uniform support.

Culvert subgrade at Station 321+50 will be at elevation 385, a depth of 8-feet bgs. The
boring at Station 321+53, 8.5 Right encountered loose, wet sand to a depth of 5.5-feet
bgs and grey, wet, loose sand to a depth of 9.5 feet bgs. These loose soils were underlain
by grey, wet, medium dense sands. Undercut with a stone mattress is recommended to
ensure that loose soils are replaced with crushed stone to provide uniform support to
the structure.

Toe walls at inlet and outlet will be needed to prevent the flow of water through the
bedding material under these structures.

Service and Strength limit state bearing resistance was calculated for each structure.
The Factored Bearing Resistance for the Douglas Bridge should not exceed 6 ksf for the
Service Limit State or 7.4 ksf for the Strength Limit State. For the box culvert at Station




q MaineDOT Highway Program

321+50, the Factored Bearing Resistance should not exceed 5 ksf for the Service Limit
State or 2.2 ksf for the Strength Limit State.

Attachments:

Boring Logs

Grain Size Curves
Laboratory Test Results
Calculations




Maine Department of Transportation |project: Route 302 Boring No.: SB-BRID-201
ilf loration L L .
| Location: Bridgton-Fryeburg, Maine WIN: 19109.00
Driller: MaineDOT Elevation (ft.) 4376 Auger ID/OD: 5" Soild Stem
Operator: Giles/Daggett/Giles Datum: NAVDS88 Sampler: Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 7/10/2014; 07:30-10:30 Drilling Method: Cased Wash Boring Core Barrel: N/A
Boring Location: 521+43.8,9.8 ftRt. Casing ID/OD: NwW Water Level”: 11.0 ft bgs.
Hammer Efficiency Factor: 0.867 Hammer Type:  Automatic ¥ Hydraulic (0 Rope & Cathead O

R = Rock Core Sample

S8A = Solid Stem Auger

HSA = Hollow Stem Auger

RC = Roller Cone

WOH = weight of 140lb. hammer

WOR/C = welght of rods or casmg
NO1P =

Definitions:

D = Split Spoon Sample

MD = Unsuccessful Split Spoon Sample attempt

U = Thin Wall Tube Sample

MU = Unsuccessful Thin Wall Tube Sample attempt

V= lnsrtu Vane Shear TesL PP Pocket Penetrometer
3 Te

Sy, = Insitu Fieid Vane Shear Strength (psf)

Ty = Pocket Torvane Shear Strength (psf)

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

Hammer Efficiency Factor = Annual Calibration Value
N50 SPT N-uneorrected con'ected for hammer efﬁcuency

water content, percent
LL = Liquid Limit
PL = Plastic Limit
Pl = Plasticity Index
G= Graln Slze AnaIyS|s
Te

élab = Lab Vane Shear Strength (psf)

Samgle Information
g Laboratory
' 2 ﬁ = - E o Testing
o] ~ [ = 3 o o) . e
oy = 5 Q %) & 4 c - Visual Description and Remarks Results/
= ® [} [} s £ (=) S o o o AASHTO
£l 8| 5| 8 g52.9 | & gels_| 5 and
& 5 = 5227 32| 8| 85| 2] & Unified Class
8] & & AE DHHL5 z | 2 (8al|ue] s ed Liass.
0 l 7" PAVEMENT.
SSA | 437.02 —0.584
-5 Brown, damp, medium dense, fine to coarse SAND, some gravel, trace G#262294
ID | 24713 | 5.00-7.00 8/8/7/8 15 | 22 silt A3, SP-SM
WC=6.2%
420,60 8.001
N
10 2D (10.0-11.0 ft) Brown, moist, loose, fine to coarse SAND, little gravel,
2D/A | 24718 |10.00 - 12.00 3/4/4/10 8 12 | 10 little silt.
426.60 11.00]
14 2D/A (11.0-12.0 ft) Dark brown, loose, silty, fine to medium SAND, trace
organics.
92
101 424 10 13.507
167
- 15 T Grey, wet, very dense, fine to coarse silty SAND, trace gravel (Till). G#262295
D 18/18 |15.00 - 16.50 29/41/60 101 146 | OPEN A-4,SM
HOLE- WC=11.9%
[ 20 Similar to above. G#262296
4D 24/19 [20.00 - 22.00 38/70/70/71 140 202 A-4, SM
WC=9.8%
415.60 il 22.001
Bottom of Exploration at 22.00 feet below ground surface.
NO REFUSAL
- 25
Remarks:

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

than those present at the time measurements were made.

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

Page 1 of 1

Boring No.: SB-BRID-201




Maine Department of Transportation {project: Route 302 Boring No.: SB-BRID-202
il/ k | jon L . . .
T Location: Bridgton-Fryeburg, Maine WIN: 19109.00
Driller: MaineDOT Elevation (ft.) 3915 Auger ID/OD: 5" Dia.
Operator: Giles/Daggett/Giles Datum: NAVDS88 Sampler: Standard Split Spoon
Logged By: B. Wilder Rig Type: CME 45C Hammer Wt./Fall: 140#/30"
Date Start/Finish: 7/16/2014; 08:00-11:00 Drilling Method: Solid Stem Auger Core Barrel: N/A
Boring Location: 321+52.8, 8.5 ft Lt. Casing ID/OD: Nw Water Level”: None Observed
Hammer Efficiency Factor: 0.867 Hammer Type:  Automatic Hydraulic ] Rope & Cathead O
Definitions: R =Rock Core Sample 8y, = Insitu Field Vane Shear Strength (psf) Sy lab) = Lab Vane Shear Strength (psf)
D = Split Spoon Sample SSA = Solid Stem Auger Ty = Pocket Torvane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit
U = Thin Wall Tube Sample RC = Roller Cone Np uncorrected = Raw field SPT N-value PL = Plastic Limit
MU = Unsuccessful Thin Wall Tube Sampie attempt WOH = weight of 140ib. hammer Hammer Efficiency Factor = Annual Calibration Value Pl = Plasticity Index
V = Insitu Vane Shear Test, PP Pocket Penetrometer WOR/C = weight of rods or casmg Ngg = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis
= 2 : Q1P = We Nepn = (Hamme ziency Factor/60%)*N-uncorrected onsolidation Test
Sample Information
— Laboratory
_ z ﬁ = _ .8 . Testing

=1 2 e 8 P S 8 k) : - Results/

= I © . £ 15 c Visual Description and Remarks

= [ [ [ = 0= [ o o o AASHTO

sl =] ¢ s es2 g | 8 2al3 | 5 and

=3 c C O o B 5

= oexs9 ? © Slazs| 8 Unified Class.
a & & BRE BHBHES Z Z|3alue] s
0 "
on 391m PAVEMENT. o
S N 1D (5.0-5.5 ft) Brown, wet, loose, fine to coarse SAND, some gravel.

iD/A 24/14 5.00 - 7.00 2/3/5/5 8 12 386.00 5.5 G#262297
1D/A (5.5-7.0 £) Grey, wet, loose, fine to coarse SAND, some silt, trace A-2-4. SM
gravel WC=11.5%

382.00 —9.501
[ 10 Grey, wet, medium dense, fine to coarse SAND, little gravel, little silt. G#262298
2D 24/20 {10.00 - 12.00 13/9/9/11 18 26 A-2-4, SM
WC=11.6%
[ 15 Similar to above, except moist, very dense.
3D 18/18 |15.00 - 16.50 35/44/55 99 143
\\ /
- 20 371.50 20.001
Bottom of Exploration at 20.00 feet below ground surface.
NO REFUSAL, very dense.
25
Remarks:
Stratification lines represent approximate boundaries between soil types; transitions may be gradual. Page 1 of 1
" Water level readings have been made at times and under conditions stated. Groundwater fluctuations may occur due to conditions other . .
th:netrhg;e pr:selﬂtgat th‘éeﬁme measurements were ;Jnade. Borlng No.: SB-BRID-202




State of Maine - Department of Transportation

Laboratory Testing Summary Sheet

Town(s): Bridgton-Fryeburg  Work Number: 19109.00
Boring & Sample Station Offset Depth Reference | G.S.D.C.J wW.C.|LL.| P.L Classification

Identification Number (Feet) (Feet) (Feet) Number Sheet % Unified § AASHTO| Frost
SB-BRID-201/1D | 521+43.8[ 9.8Rt. [ 5.0-7.0 262294 1 6.2 SP-SM| A-3 0
SB-BRID-201/3D | 521+43.8 [ 9.8 Rt. | 15.0-16.5 | 262295 1 11.9 SM A-4 i
SB-BRID-201/4D | 521+43.8 | 9.8 Rt. | 20.0-22.0 | 262296 1 9.8 SM A-4 Hi

SB-BRID-202/1D/A | 321+52.8 | 85Lt. | 5.5-7.0 262297 1 11.5 SM A-2-4 1]
SB-BRID-202/2D | 321+52.8 | 8.5Lt. | 10.0-12.0 | 262298 1 11.6 SM | A-24 | I

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
Pl = Plasticity index as determined by AASHTO 90-96 and/or ASTM D4318-98

10f1

NP = Non Plastic




State of Maine Department of Transportation
GRAIN SIZE DISTRIBUTION CURVE

| SIEVE ANALYSIS ‘ HYDROMETER ANALYSIS
| US Standard Sieve Numbers | Grain Diameter, mm
100 " 2" 12 1 4" " 3/8" 174" #4 #8 #10 #16  #20 #40 #60 #100 #200 0.05 0.03 0.010 0.005 0.001 0
T T
TS T e B | —— :
90 L f i N i I f f I 10
| I I NG I I [ ] I
} : L — i, —t | f | | —]
I it f — N1 f f \ t
80 N 20
Rl ] I ] 1 | [ | N\ \\ | [ I [ -
: } —t — i | } | | ‘ : -
=
£ i 1t Tt Tt - N f i \ 30 &b
20 | } — —H -0 N A } | ! o
Q N N 3
2 s f \ 1t 1t Tt f TN N I f S
z; HH | -l H- } I — | i - 3
5 so I I i [ (1 f f i A * I 50 8
o ] R I 1 B : = ] N g
= 40 I i - 1t f—t i t i D\ N — 60 %
§ } 4 i i1 -H J L ! : =
NS4
& 30 t f - i T f i t f N . g
H-H | IH 1 Hi | —HH ; } AN - A
f t N {
2 i A i \ f i f N 80
NN ! | | | | | i | | | | l | I
] | F—f - H-i | 4 } } i .
10 f Tt i 1t t Tt i \ t %
} ] — b H-t | - } | } |
0 76“2 508 SISI ZLI 1 I% ‘iV !5 Hvl .|75 2[35 200 JIB I 0426 0‘?5 0'15 0,0‘7 0.05 0.03 0.005 100
100 10 1 0.1 0.01 0.001
Grain Diameter, mm
le Sle Sle e
! GRAVEL [ SAND [ SILT ’l‘ CLAY
UNIFIED CLASSIFICATION
[ Boring/Sample No. Station Offset, ft | Depth, ft Description W,%| LL | PL | PI WIN
| SB-BRID-201/1D 521+43.8 9.8 RT 5.0-7.0 | SAND, some gravel, trace sit. 62 019109.00
® SB-BRID-201/3D 521+43.8 9.8RT 15.0-16.5 | Silty SAND, trace gravel. [ 119 Town
| m SB-BRID-201/4D 521+43.8 95RT 200220 [Sity SAND, trace gravel. 9.8 Bridglon, Fryeburg
® SB-BRID-202/1D/A 3214528 85LT 55-7.0 | SAND, some sil, trace gravel. 1.5
A SB-BRID-202/2D 3214528 85LT 10.0-120 | SAND, lite sit, litie gravel. 116 Reported by/Date |
x WHITE, TERRY A 7/25/2014

SHEET 1



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

24 M GEOTECHNICAL TEST REPORT
22 MaineDOT
Central Laboratory
SAMPLE INFORMATION
Reference No. Boring No./Sample No. ~ Sample Description Sampled Received
| 262294 |  SB-BRID-201/1D | GEOTECHNICAL (DISTURBED) 71012014 712312014
Sample Type: GEOTECHNICAL Location: OTHER Station: 521+43.8 Offset, ft: 9.8 RT Dbfg, ft: 5.0-7.0
WIN/Town 019109.00 - BRIDGTON, FRYEBURG Sampler: WILDER, BRUCE H
‘ , Liquid Limit @ 25 blows (T 89); %
Wash Method ‘ Plastic Limit (T 90), %
Procedure A Plasticity Index (T 90), %
SIEVE SIZE "% Specific Gravity, Corrected to 20°C (T 100)
US.[SI] = | Passing Loss on Ignition (T 267) -
3in. [75.0 mm] 100.0 Loss, % :
1in.[25.0mm] 91.8 H20, %
% in. [19.0 mm] 91.8 Water Content (T.265), % .- 6.2
Y in. [12.5 mm]. 84.4 T I -
%in.[95mm] | 834 : ; Consolidation (T 216)
%in.[63mm] | 80.4 |Trimmings, Water Content, % | |
No. 4 [4.75 mm] 78.8 : i . Void %
: F " .
No.10[200mm] | 729 ; .| nial | Final Ratio | Strain
No.20[0.850 mm] | 64.4 Water Content, % Prmin
No. 40[0.425 mm] | 53.5 Dry Density, Ibs/ft* PP
No. 60 [0.250 mm] | 43.8 Void Ratio Pmax
No. 100 [0.150 mm]| 29.1 Saturation, % - Cc/Ce
No. 200 [0.075 mm]| 10.2

~ Vane Shear Test on Shelby Tubes (Maine DOT)

Depth. | . 3im o 6in. | water _ .

7 o F p y . Description of Material Sampled at the
: ,tfaumlbéylf: u. Shealr ,r l::mold; I:OShaar l::moid Con;:m. " Various Tube Depths

Comments:

AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN Date Reported: 7/24/2014
Paper Copy: Lab File; Project File; Geotech File




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

S ITT GEOTECHNICAL TEST REPORT
22 MaineDOT
Central Laboratory
SAMPLE INFORMATION

Reference No. Boring No./Sample No. Sample Description Sampled Received
| 262295 | SB-BRID-201/3D |  GEOTECHNICAL (DISTURBED) 7102014 712312014
Sample Type: GEOTECHNICAL Location: OTHER Station: 521+43.8 Offset, ft: 9.8 RT Dbfg, ft: 15.0-16.5
WIN/Town 019109.00 - BRIDGTON, FRYEBURG Sampler: WILDER, BRUCE H
Sieve Analysis (T 27, T11) : ‘ Miscellaneous Tests

: '  Liquid Limit @ 25 blows (T 89), %

Wash Method Plastic Limit (T 90), %

Procedure A Plasticity Index (T 90), %
SIEVE SIZE % Specific Gravity, Comected to 20°C (T 106)

Us.[8l] . | Passing Loss on ignition (T 267) '
3 in. [75.0 mm] Loss, %
1in. [25.0 mm] , H20,% n :
%in.[19.0 mm] | 100.0 Water Content (T 265), % - . ~ 11.9
“%in.[125mm] | 98.6 G ‘ ; PP !
%in. [9.5 mm] 1 971 e Consgl’ldatwﬂf(fl'd 216) -
%in.[63mm] | 952 | Trimmings, Water Content, % ] ]
No. 4 [4.75 mm]} 93.9 “ . " ' Void %

V , I » .

No.10[2.00mm] | 87.3 , | Imitial | Fina Ratio | Strain
No. 20[0.850 mm] | 76.4 Water Content, % Pmin
No.40[0.425 mm] | 65.4 Dry Density, fos/ft* - Pp
No.60[0.250 mm] | 57.3 Void Ratio o Pmax
No. 100 [0.150 mm]| 48.3 Saturation, % CciC'e
No. 200 [0,075 mm]| 35.6

~ Vane Shear Test on Shelby Tubes (Maine DOT)
__ Depth Sig. i _6in.____| water e ator]
[ Shar | Ko |0 S| ool | o | Dot e Sl 1
_tube, ft | tonsht’ | tonsitt | tonsiit® | tonsife | %

Comments:

"AUTHORIZATION AND DISTRIBUTION

Reported by: FOGG, BRIAN Date Reported: 7/24/2014
Paper Copy: Lab File; Project File; Geotech File




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

TP GEOTECHNICAL TEST REPORT
2 MaineDOT
Central Laboratory

SAMPLE INFORMATION
Reference No. Boring No./Sample No. Sample Description Sampled Received
| 262296 | SB-BRID-201/4D | GEOTECHNICAL (DISTURBED) 711012014 7/23/2014
Sample Type: GEOTECHNICAL Location: OTHER Station: 521+43.8 Offset, ft: 9.5 RT Dbfg, ft: 20.0-22.0
WIN/Town 019109.00 - BRIDGTON, FRYEBURG Sampler: WILDER, BRUCE H
‘Sieve Analysis (T 27, T 11) - Miscellaneous Tests

, Liquid Limit @ 25 blows (T 89), %
Procedure A Plasticity index (T 90), %
SIEVE SIZE % Specific Gravity, Comrected 10 20°C (T 100)
US.[Sl] | Passing Loss on Ignition (T 267)

3in. [75.0 mm]- Loss, % '
1in. [25.0 mm] H20, %
% in. [19.0 mmj} Water Content (T 265), % ' : 9.8
Y2 in. [12.5 mm] 100.0 ' Py .
%in.[9.5mm] | 7.0 Consolidation (T 216)
Yin [63mm] | 954 |Trimmings, Water Content, % | ]
No.4[4.75mm] | 93.7 LT FECERS P Void %
No.10[200mm] | 86.4 . |rel | Finat | Ratio | Strain
No.20[0.850 mm] | 74.9 Water Content, % Pmin
No. 40 [0.425 mm] | 64.6 Dry Density, ibsfft* - Pp
No. 60[0.250 mm] | 57.4 Void Ratio - ' Pmax
No. 100 [0.150 mm]| 49.7 Saturation, % Cc/C'e
No. 200 [0.075 mm]| 39.3 —— —

_Vane Shear Test on Shelby Tubes (Maine DOT)

Depth L 61n. | water | :

_taken in usmar ‘Remold | U. Shear | Remoid |Content, D”c"pﬁcgr?:gaﬁ"gzlgzm’:d“me
tube,ft | tons/ft | tonsit* | tonsit | tons/f % . ,

.Comments:

AUTHORIZATION AND DISTRIBUTION
Reported by: FOGG, BRIAN Date Reported: 7/24/2014
Paper Copy: Lab File; Project File; Geotech File




12 Desert Rd, Freeport

** MaineDOT

Reference No.

MaineDOT TESTING LABORATORIES

219 Hogan Rd, Bangor

GEOTECHNICAL TEST REPORT
Central Laboratory

SAMPLE

Boring No./Sample No.

| 262297 |

SB-BRID-20211D/A |

Sample Type: GEOTECHNICAL

Location: OTHER

WIN/Town 019109.00 - BRIDGTON, FRYEBURG

Sieve Analysis (T 27, T 11)

Wash Method

Procedure A

SIEVE SIZE-
U.s.[s1]

- %
Passing

3in. [756.0 mm]

1in. [25.0 mm]

%in.[19.0 mm}. 100.0
%in.[125mm] | 98.0
% in. [9.5 mm] 98.0
%in. [6.3mm] 96.8
No.4[4.75 mm] 95.1
No. 10 [2.00 mm] 86.3
No. 20[0.850 mm] | 70.5
No. 40[0.425 mm] | 55.1
No. 60 [0.250 mm] | 45.1
No. 100{0.150 mm]| 36.2
No. 200 [0.075 mm]| 27.5

INFORMATION

Sample Description

GEOTECHNICAL (DISTURBED)

Received
712312014

Sampled
7/10/2014

Station: 321+52.8 Offset, ft: 8.5 LT Dbfg, ft: 5.5-7.0

Sampler: WILDER, BRUCE H

Miscellaneous Tests

Liquid Limit @ 25 blows (T 89), %

Plastic Limit (T 90), %

Plasticity Index (T 90), %

Specific Gravity, Corrected to 20°C (T 100)

Loss on ignition (T 267)

Loss, %
H20, %
Water Content (T 265), % ‘ 11.5
Consolidation (T 216)
| Trimmings, Water Content, % | |
. | itial | Final il I

Water Content, % Pmin
Dry Density, lbs#t* Pp
Void Ratio ' Pmax_
Saturation; % CelC'c -

. Vane Shear Test on Shelby Tubes (Maine DOT)

:ﬁaﬂi‘ha u. SheaflnRomold U sm: maémord c?r;t:;t, . Description of Material Sampled at the
 tube, ft | tonsift® | tonsit | tonsht | tonsiHE % Various Tube Depths
- Comments:
AUTHORIZATION AND DISTRIBUTION

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

Date Reported: 7/24/2014




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

T GEOTECHNICAL TEST REPORT
2; MaineDOT
Central Laboratory
SAMPLE INFORMATION
Reference No. Boring No./Sample No. Sample Description Sampled Received
BGZZ%TL SB-BRID-202/2D T GEOTECHNICAL (DISTURBED) 7110/2014  7/23/2014
Sample Type: GEOTECHNICAL Location: OTHER Station: 321+52.8 Offset, ft: 8.5 LT Dbfg, ft: 10.0-12.0
WIN/Town 019109.00 - BRIDGTON, FRYEBURG Sampler: WILDER, BRUCE H
Sieve Analysis (T 27, T 11) _____Miscellaneous Tests
: Liquid Limit @ 25 blows (T 89), %
Wash Method Plastic Limit (T 90), %
Procedure A Plasticity Index (T 90), %
SIEVE SIZE - % Specific Gravity, Corrected to 20°C (T 100)

U.S. [Si} i : P‘as,;singi Lass on ignition (T 267) '
3in. [75.0 mm] 100.0 Loss, %
1in. [25.0mm] 93.0 _ H20,%
% in. [19.0 mm] 93.0 Water Content (7265) % ; 11.6
“%in. [12.5 mm] - 92.2 T ,
%in. [9.5 mm] 91.7 \ Consohdatlon (T 216)
%in.[63mm] | 887 trnmmmgs, Water Content, % | |
No. 4[4.75 mm] 87.6 S ' T - Void %
No. 10 [2.00 mm] | 80.9 | | nial | Final Ratio | Strain
No. 20[0.850 mm]} | 66.9 Water Content, % Pmin
No.40[0.425mm] | 51.6 Dry Density, lbs/f!’ Pp-
No. 60 [0.250 mm] | 40.8 VoidRatio - , Pmax
No. 100 [0.150 mm]! 30.7 Saturation, % CclC'e
No. 200 [0.075 mm]| 20.0

Vane Shear Test on Shelby Tubes (Mame DOT)

Depth | 3in. _____6In. Water | Mistorial Sanpled
“taken in- | U. Shear | Remoid | U. Shear |- Remold Content, | Hiption °f y tori mpled at the
tube, ft | gongiie ‘ o ton Y Various Tube Depths

Comments:

AUTHOIATION AND DISTRIBUTION

Reported by: FOGG, BRIAN Date Reported: 7/24/2014
Paper Copy: Lab File; Project File; Geotech File




Bridgton-Fryeburg By: KB
WIN 19109.00 July, 2014
Douglas Bridge #6479

Headwall Active Earth Pressures - both structures, compacted fill:

Effective active earth pressure coefficient:
Rankine Theory - Active Earth Pressure from MaineDOT Bridge Design Guide Section

3.6.5.2, pg 3-7
B:=0-deg slope angle of backfill soils from horizontal
b5 := 30 - deg assumed effective friction angle for medium dense gravelly sand
2
Ky = tan] 45 - deg -~
2= tan| 45. eg—T K, =033

2
$a
Kp:= tan(45 - deg + 7) Kp=3

Station 521+50

Service Limit State Bearing Resistance - Very Dense Sand

Nominal and factored Bearing Resistance
Presumptive Bearing Resistance for Service Limit State ONLY
Reference: AASHTO LRFD Bridge Design Specifications 5th Edition

Table C10.6.2.6.1-1 Presumptive Bearing Resistances for Spread Footings at the
Service Limit State Modified after US Department of Navy (1 982)

Type of Bearing Material: Very dense silty sand at culvert subgrade - N >50

Bearing Resistance: Ordinary Range (ksf)

6 - 10 ksf for medium dense, coarse to medium sand

Recommended Value of Use: 6 ksf

ton
Recommended Value: | 6. ksf=3. tsf tsf=g- (‘ﬂ?)
Note: This bearing resistance is settlement limited (1 inch) and applies only a the service limit
state.

Characteristics of Native Soils at foundation level
Brown, very dense, gravelly f-c silty SAND, trace gravel.

wc:= 0.119 water content
&= 0.55 estimated void ratio
w = 62.4pcf  unit weight of water

sp := 2.66 estimated specific gravity

B-1




Bridgton-Fryeburg By: KB
WIN 19109.00 July, 2014
Douglas Bridge #6479

saturation _ (wc-sp)

sat: sat = 0.5755
e

total unit weight
(sp+ sat-e) -~y

M= (1+e) ~¢ = 119.8 - pef
saturated unit weight (SP + €) - Yy
et = T g Ysat = 129 - pef

Strength Limit State Bearing Resistance - Native Granular Soils:

Nominal and factored Bearing Resistance for box culvert and wingwall base slab
Assumptions

1. Culvert will be embedded 2.0 feet below streambed
Dy := 2.0ft
2. Assumed parameters based on granular fill
Moist unit weight e =119.8297 - pef
Saturated unit weight Ysat = 129.2284 - pef
Angle of internal friction ¢p = 34deg
Undrained shear strength Su= Opsf

Depth to groundwater ~ Dw = Oft

3. L > B, so use Terzaghi strip foundation equations

Terzaghi shape factors B = 12ft
Sc:= 1.0
. . sy:=1.0
Meyerhof bearing capacity gl
factors Ng = 42.14
Ny = 29.4
N’Y = 31.1

Effective stress at footing level
Qeff = Dy vt + (Df - Dw) ' ("fsat - 'Yw)
Qesr = 134 - psf

Nominal Bearing Resistance

Ynom = C- Nc'sc+Qeff'Nq"'O-S'('Ysat_'Yw)'B' Ny- sy
Gnom = 16.4 - ksf

Resistance Factor from LRFD Table 10.5.5.2.2-1, pg 10-32 @), = 0.45

Qtactored = nom * Pb Ofactored = 7.38 - ksf




Bridgton-Fryeburg
WIN 19109.00
Douglas Bridge #6479

By: KB
July, 2014

Station 321+50

Service Limit State Bearing Resistance - Loose Sand, some silt

Nominal and factored Bearing Resistance

Presumptive Bearing Resistance for Service Limit State ONLY

Reference: AASHTO LRFD Bridge Design Specifications 5th Edition

Table C10.6.2.6.1-1 Presumptive Bearing Resistances for Spread Footings at the
Service Limit State Modified after US Department of Navy (1982)

Type of Bearing Material: Medium Dense silty Sand at cuivert subgrade

Bearing Resistance: Ordinary Range (ksf)
2-4 ksf for medium dense, coarse to medium sand

Recommended Value of Use: 4-8 ksf

Recommended Value: | s5.ksf=25. tsf

ton
o )

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

Characteristics of Native Soils at foundation level

Brown, very dense, gravelly f-c silty SAND, trace gravel.

We,= 0.115 water content
£:=038 estimated void ratio
= 62.4pcf unit weight of water
8R,i= 2.66 estimated specific gravity
i WC- §
saturafion oot~ {we-sp) sat = 0.3824

total unit weight

e

(sp + sat-e) - vy

= (1+e) ~t = 102.8 - pef
saturated unit weight (sp+e)-Vu
Ao~ (1+e) Vsat = 120 - pef

B-3




Bridgton-Fryeburg By: KB
WIN 19109.00 July, 2014
Douglas Bridge #6479

Strength Limit State Bearing Resistance - Native Granular Soils:

Nominal and factored Bearing Resistance for box culvert and wingwall base slab
Assumptions

1. Culvert will be embedded 2.0 feet below streambed
NQJV‘: 2.0ft

2. Assumed parameters based on granular fill
~t = 102.8179 - pcf
Ysat = 119.9467 - pcf

Moist unit weight
Saturated unit weight
Angle of internal friction o= 30deg
Undrained shear strength &= Opsf

Depth to groundwater Rw= Oft

3. L> B, so use Terzaghi strip foundation equations

Terzaghi shape factors &= oft
A= 1.0

Meyerhof bearing capacity =10

factors Neo= 3013
M:: 18.4
Mz: 15.7

Effective stress at footing level

et = Dw At + (Df - Dw) : ('Ysat - 'Yw)
Qeff = 115 - psf
Nominal Bearing Resistance

Soawn= ¢ No~ Sc+ detr- Ng + 0.5 (Yoat = W) - B- N - s
Qnom = 4.828 - ksf

Resistance Factor from LRFD Table 10.5.5.2.2-1, pg 10-32 D= 045
aciorasy= Gnom * Pp Ofactored = 2.173 - ksf
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