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Route I-295 Exit 3-4 Southbound 
Auxiliary Lane Construction 

South Portland, PIN 11231 
August 2007 

 

1.0 GEOTECHNICAL DESIGN SUMMARY 
 
This report summarizes our geotechnical engineering evaluations for the construction of a 
southbound auxiliary lane for I-295 between exits 3 and 4 in the Town of South Portland, 
Cumberland County, Maine.  The design and construction recommendations below are discussed 
in greater detail in Section 4.0, Evaluation and Recommendations. 
 
Pavement Design Considerations 
 
 Salvage existing pavement removed at all locations for use in project paving operations. 

 
 Construct pavement structure with the following elements: 

 
Mainline Auxiliary Lane: 
- 10 inches new Hot Mix Asphalt (HMA) over the auxiliary lane and extending 8 inches 
beyond shoulder break. 
- 18 inches of MaineDOT Specification 703.06 Type B Aggregate Base Course Gravel 
(ABCG) over subgrade in travel lane areas. 
Shoulders: 
- 3 inches HMA over shoulder areas 
- 25 inches of MaineDOT Specification 703.06 Type B ABCG over subgrade in shoulder 
areas. 
Ramp Extensions: 
- 8 inches HMA over ramp extensions 
- 18 inches of MaineDOT Specification 703.06 Type B ABCG over subgrade 

 
 Place and compact all the layers described above in accordance with project specifications. 

 
Highway Drainage 
 
 Use full ditches or install Type B or C underdrains in curb or box sections as appropriate.  

Connect underdrains to closed drainage systems, nearby culverts and/or daylight the outlets. 
 
Highway Construction Considerations 
 
This is a Full Construction project with the following requirements/recommendations-  
 
 Excavation 

- Removal and salvage of asphalt pavement is required 
- Excavate existing subbase and subgrade soils as required to planned elevation. 
- Remove cobbles and boulders larger than 6 inches at subgrade level in full construction 
sections. 
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- Prepare and protect the exposed subgrade in accordance with Standard Specification 
203.17.  Remove and replace disturbed or rutted soil materials with compacted sand and 
gravel. 
- If weak subgrade soil sections are found, place stabilization geotextile over the weak 
subgrade beneath travel lane, or over-excavate and replace 12 inches with Gravel Borrow 
compacted to specification. 
- Use approximately 50-foot long subgrade excavation transition zones at the beginning 
and end of the full reconstruction sections. 

 
 Reuse of Excavated Soil and Bedrock  

- Do not use excavated existing subbase aggregate for pavement structure construction or 
to re-base shoulders.  Excavated subbase sand and gravel may be used as fill below 
subgrade elevation in fill embankment areas. 
- Do not use excavated marine clay-silt soils for fill anywhere beneath the pavement 
structure or dressing slopes.  Use these soils to dress slopes only below the bottom 
elevation of the shoulder subbase gravel. 
- Marine silty sand and glacial till (silty sand and gravel) may be used as common borrow 
in accordance with MaineDOT Standard Specification Sections 203 and 703.  It may be 
necessary to spread out and dry portions of these soils that are excessively moist. 
- Place and compact dredge spoils from the riprap key trench along Long Creek in the 
waste area designated on the plans. 

 
 Dewatering 

- Control groundwater and surface water infiltration to permit construction in-the-dry. 
- Temporary ditches, pumping from sumps, granular drainage blankets, stone ditch 
protection, or hand-laid riprap with geotextile underlayment may be needed to divert 
groundwater if significant seepage is encountered during ditch excavation. 
- Use French drains daylighted to nearby ditches if significant seepage is encountered in 
the subgrade along the full reconstruction sections. 

 
 Embankment Fill Areas 

- Fill slope extensions along Long Creek between approximate STA 180+00 and 191+00 
shall be armored at the toe with heavy riprap.  The heavy riprap shall be constructed with 
a key trench in accordance with the plans and Special Provision Section 610, Heavy 
Riprap Shear Key. 
- Bench existing fill slope soils in accordance with MaineDOT Standard Specification 
203.09, Preparation of Embankment Area, where new fill slope extensions are 
constructed over existing slopes steeper than 2:1 (H:V). 
- Fill Extensions over gas, oil, water and sewer utility pipeline crossings will result in 
pipeline settlements on the order of ¼-inch or less. 

 
Erosion Control Recommendations 
 
 Use MaineDOT Best Management Practices February 2008 to minimize erosion of fine-

grained soils found along the project. 
 

Page 2 of 8 



Route I-295 Exit 3-4 Southbound 
Auxiliary Lane Construction 

South Portland, PIN 11231 
August 2007 

2.0 INTRODUCTION 
 
The Maine Department of Transportation is constructing an approximately 0.9 mi long auxiliary 
lane between Exits 3 and 4 of I-295 southbound in South Portland, Cumberland County, Maine.  
(See Site Location Map in Appendix A, Figures).  Current plans include a 12 ft travel lane and 
10 to 15 ft shoulders.  The project is needed primarily to add capacity to that corridor. 
 
This project includes pavement salvage and full construction of the base aggregate and pavement 
for the new travel lane and shoulder in all sections.  Planned construction includes drainage 
improvements such as, pavement underdrains, and replacing, installing, or extending drainage 
systems as needed (extending culverts, ditching, curb, underdrain and catch basins). 

3.0 SITE AND SUBSURFACE CONDITIONS 
 

3.1 Site Conditions 
 
The project alignment lies generally northeast-southwest and traverses gentle to moderate slope 
grades in the highway direction over most of the project.  Much of the adjacent land has been 
reshaped or has built up embankments to accommodate the construction of the interstate 
highway through this corridor.  Surficial drainage along this project is generally directed to 
closed drainage systems or to adjacent land in ditches down to sag locations and cross culverts.  
The existing highway consists of four travel lanes (two in each the north and south directions) 
with paved shoulders.  Land use adjacent to the corridor is primarily urban. 
  
Surficial geology maps of the region indicate predominantly silt, clay, and minor sand of the 
Presumpscot Formation.  The marine sediments may also include small amounts of sand, silt and 
minor gravel deposited in late glacial regression that may be inter-fingered or inter-bedded with 
the marine sediments at contact locations.  There are no bedrock outcrops shown along the 
alignment.  The marine sediments within the project area are both poorly drained and moderate 
to highly frost susceptible. 
 

3.2 Subsurface Conditions 
 
Our field investigation included 11 SPT borings and 3 pavement cores.  The highway 
explorations were conducted in two phases in Nov/Dec 2004 and November 2006.  The 
pavement cores were taken in August 2005.  The soil explorations were conducted at locations 
left of the travel way considering the new auxiliary lane embankment construction including 
three borings in the Long Creek tidal area.  We show the boring locations on the Geoplans in 
Appendix A, Figures. 
 
In the pavement cores we observed 12 to 12.5 inches of pavement.  Originally, this section of I-
295 was paved with 10 inches of hot mix asphalt.  We show the “as-built” typical sections in 
Appendix A.  Thus, one or two maintenance overlays were performed since initial construction 
was completed in 1972. 
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In the borings along the existing travel way, we typically found some fill but predominantly 
marine sediments of variable depths consisting of silty sands, stiff silts, occasional soft clay-silts, 
as well as, glacial till soils.  The sands and stiff silts were most common with layers ranging 
between 3 and 8 feet thick.  The only soft clay we encountered occurred in HB-I295-102 
between 14 and 17 feet below ground surface (bgs). 
 
In the Long Creek tidal area borings, we encountered similar soils, but with much greater 
variability and stratification as a result of variable hydraulic deposition energy and tidal 
influence.  This area was also influenced by man-made construction activities when Long Creek 
was relocated to its present position west of the existing highway during I-295 construction in 
the late 1960’s.  The sand and silt layers at these locations ranged between less than one foot and 
up to about 2 feet thick.  The glacial till layers we encountered in HB-I295-201 through 203 
ranged in thickness between 5 and 11 feet thick.  We encountered one soft clay-silt layer 2 feet 
thick in HB-I295-202 and one layer 4 feet thick in HB-I295-203. 
 
We observed ground water levels at 12.3 feet bgs at HB-I295-103, 11.7 feet bgs at HB-I295-104, 
and 23.9 feet bgs at HB-I295-109.  All soils we observed in the tidal borings HB-I295-201 
through 203 were saturated.  However, the groundwater level will fluctuate with seasonal 
changes, runoff, and adjacent construction activities. 
 
We encountered apparent bedrock at 11.4 to 25.5 feet bgs at borings HB-I295-107, HB-I295-
201, HB-I295-202, and HB-I295-203.  We estimated the presence of bedrock using roller cone 
drilling methods.  For a more detailed description of the subsurface conditions, please refer to the 
boring exploration data in Appendix B, Field Exploration and Test Data. 
 

3.3 Laboratory Testing 
 
We conducted a laboratory soil testing program on selected samples recovered from the test 
borings to evaluate soil classification, material reuse, and subgrade soil properties.  Laboratory 
testing consisted of 12 grain-size analyses and water content determinations and two Atterberg 
limits tests.  Results of laboratory testing are presented in Appendix C, Laboratory Test Data.  
The AASHTO and USCS soil classification, water content and Atterberg limit test data are also 
presented on the boring logs in Appendix B. 
 

4.0 EVALUATION and RECOMMENDATIONS 
 

4.1 Pavement Design Considerations 
 

4.1.1 Frost Penetration Estimates 
 
We have evaluated the potential frost penetration at the South Portland site.  Based on State of 
Maine frost depth maps and MaineDOT Bridge Design Guide Figure 5-1, the site has a design-
freezing index of approximately 1250 F-degree days.  This correlates to a frost penetration depth 
on the order of 5.0 feet. 
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4.1.2 Pavement Structure 
 
Existing shoulder pavement will be salvaged for use in project paving operations.  Except in fill 
embankment areas, the native subgrade soils along the project are predominantly marine 
sediments.  This soil unit is moderately (silty sands) to very (clay-silt) frost susceptible and a 
deep pavement structural section is generally needed to minimize frost damage from heaving and 
thaw weakening. 
 
Project plans call for construction of a 12-foot wide auxiliary lane and 10-foot wide paved 
shoulders (15-foot shoulders in guardrail sections).  Throughout the entire project length between 
Exits 3 and 4, the original travel lane pavement section consisted of 10 inches of HMA and 42 
inches of granular subbase and base.  The shoulders were constructed with 3 inches of pavement 
over 39 inches of base gravel.  John Dority, MaineDOT Chief Engineer, has required that the 
auxiliary lane construction replicate the original design. 
 
We reviewed the adequacy of the pavement section using DARWin.  In that analysis, we 
estimated a Resilient Modulus value of 4500 psi considering the compacted fill subgrade.  We 
also used the current traffic data in our analysis.  Our review showed that the section is adequate 
for the projected traffic (see Appendix D, Calculations).  Consequently, the pavement structure 
will consist of: 
 
 Mainline: 

10 in New HMA 
18 in Type B ABCG 
Shoulders: 
3 in New HMA 
25 in Type B ABCG 

 
We recommend extending the new HMA base pavement layers 8 in beyond the shoulder break.  
This will provide better support for off-tracking and reduce thermal cracking at the critical 
shoulder break.  We recommend placing and compacting all the layers described above in 
accordance with project specifications. 
 

4.2 Highway Drainage Considerations 
 
In general, highway drainage improvements should include culvert installation and replacement, 
installation of underdrains, curbing, and ditching.  Removing water from the pavement section 
will improve long-term design life and performance of the pavement section.  The ditches and 
underdrains are intended to prevent groundwater or trapped surface water from accumulating in 
the subbase course and on the subgrade. 
 
The estimated seasonal frost penetration depth of 5 ft exceeds the anticipated thickness of the 
pavement section (42 in).  Therefore, the entire pavement section and 1 ft to 2 ft of the subgrade 
are expected to freeze.  Most of the subgrade soils are considered to be frost susceptible (heaving 
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when freezing and loss of strength upon thawing).  Keeping water out of the pavement structure 
will improve pavement performance against freeze/thaw action. 
 
Consequently, given the nature of the I-295 project and the need to provide adequate subbase 
drainage, we recommend maintaining pavement structure performance with Type B or C 
underdrains in curbed and box sections as appropriate and full ditches elsewhere.  The ditches 
and underdrains should be constructed so that the ditch or pipe inverts extend below the bottom 
of the pavement structure.  We recommend that underdrains outlet into culverts or daylight into 
existing drain ways onto riprap aprons.  Standard ditches should be constructed with 4:1 (H:V) 
fore slopes and 2:1 (H:V) back slopes.   
 

4.3 Highway Construction Considerations 
  

4.3.1 Excavation 
 
The marine sediment soils at the subgrade level will be susceptible to disturbance and rutting as a 
result of exposure to water or construction traffic.  We recommend that the contractor protect the 
subgrade from exposure to water and any unnecessary construction traffic.  If disturbance and 
rutting occur, we recommend that the contractor remove and replace the disturbed materials with 
compacted gravel borrow.  If the subgrade soil contains cobbles or boulders, we recommend that 
the contractor remove any cobbles and boulders larger than 6 inches in diameter by raking the 
subgrade to a depth of 6 to 12 inches.  After excavating to the subgrade level, the contractor 
should proof-roll the surface to identify weak soil areas.  We recommend that the contractor use 
approximately 50-foot long subgrade excavation transition zones at the beginning and end of the 
new construction. 
 
If weak subgrade sections are found during construction, we recommend using geotextile 
reinforcement over the highway subgrade beneath the travel lanes, or over-excavating and 
replacing 12 inches with gravel borrow compacted to specification as directed by the Resident. 
 
We recommend that heavy riprap be keyed into the Long Creek shoreline sediments to armor the 
fill slope extension toe area between approximate STA 180+00 to 191+00.  The contractor 
should place and compact the dredge spoils from the key trench excavation in the waste area 
designated on the plans at approximate STA 154+75 to 155+75. 
 

4.3.2 Dewatering 
 
The native marine sediment soils within the project area are both poorly drained and moderately 
to highly frost susceptible.  In some locations, these soil units may be saturated and significant 
water seepage may be encountered during excavation for ditches or the pavement structure, or 
during underdrain construction.  The groundwater may be trapped in layers and lenses of coarse-
grained soil overlying marine sediments, glacial till, or from bedrock fractures and joints.  We 
anticipate that this seepage will be temporary but we expect there will be localized sloughing and 
near-surface instability of some soil slopes.  
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The contractor should control groundwater and surface water infiltration to permit construction 
in-the-dry.  We recommend that the contractor use temporary ditches, sumps, granular drainage 
blankets, stone ditch protection, or hand-laid riprap with geotextile underlayment to divert 
groundwater if significant seepage is encountered during ditch excavation.  We also recommend 
using French drains daylighted to nearby ditches if significant seepage is encountered in the 
subgrade along the full reconstruction sections. 
  

4.3.3 Reuse of Excavated Soil and Bedrock 
 
The project plans call for full construction at all locations.  To achieve planned grades, the 
contractor will excavate both the existing subbase gravel, and marine sediments.  We do not 
recommend using the excavated subbase aggregate to re-base the shoulders.  Excavated subbase 
sand and gravel may be used as fill below subgrade elevation in fill embankment areas provided 
all other requirements of MaineDOT Standard Specification Sections 203 and 703 are met. 
 
We do not recommend using any marine clay-silt soil excavation as fill beneath the pavement 
structure.  The clay is typically sensitive and susceptible to strength loss when disturbed.  The 
clay-silt should be allowed as fill outside the limits defined by 1.5:1 (H:V) lines sloped outward 
and downward from the edge of shoulder as shown in the MaineDOT Standard Details.  This soil 
may also be used for dressing slopes, but only below the bottom elevation of the shoulder 
subbase gravel. 
 
Marine silty sand and glacial till may be used as common borrow in accordance with MaineDOT 
Standard Specification Sections 203 and 703.  Contractors should expect that prior to placement 
and compaction it may be necessary to spread out and dry portions of these soils that are 
excessively moist. 
 

4.3.4 Embankment Fill Areas 
 
Embankment filling will be necessary to widen the highway along several sections of the project.  
Embankment slopes that are created or extended as part of the reconstruction and widening effort 
should be designed as earth fill slopes no steeper than 2:1 (H:V).  Slopes steeper than 2:1 (H:V) 
typically require reinforcement or rock fill surfacing.  In particular, fill slope extensions will be 
required between approximate STA. 180+00 to STA. 191+00.  We recommend using granular 
excavation from the existing shoulder area to construct that fill slope.  We also recommend 
providing MaineDOT 703.28 heavy riprap to armor the slope toe along this section. 
 
In general, we recommend that embankment fill below the pavement section consist of 
MaineDOT 703.18 common borrow.  We also recommend that the fill extension between 
approximate STA 180+00 to 191+00 be constructed with granular excavation from the existing 
shoulder area or MaineDOT 703.26, Gravel Borrow.  The contractor should thoroughly and 
systematically compact all of the new embankment fill to the full limit of the slope.  Where new 
fill slope extensions are constructed over existing slopes, we recommend benching the existing 
slope soils in accordance with MaineDOT Standard Specification 203.09, Preparation of 
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Embankment Area, to prevent creation of a preferential slip plane under the new embankment 
fill. 
 
The new embankment fill loads and densification of the fill materials during construction will 
result in ground surface settlement and consolidation of the underlying soils.  We anticipate that 
most of this settlement will occur during and immediately after construction of the 
embankments.  Post-construction settlement is expected to be minimal. 

4.3.5 Pipeline Settlement Estimates 
 
We evaluated potential pipeline settlements resulting from the construction of fill slope 
extensions using FoSSA settlement analysis software.  We analyzed settlements at the 
approximate locations listed below with following estimated settlement results: 
 
STATION UTILITY     ESTIMATED SETTLEMENT 
152+49 10-inch Sewer Main      < 1/16-inch 
155+00 10-inch Mobil Oil Pipeline     < 1/8-inch 
164+18 24-inch Oil Pipeline, Portland Pipeline   ~ 1/4-inch 
170+91 12-inch Water Main      < 1/8-inch 
 
In summary, our analyses show that pipe settlement as a result of fill slope extension 
construction will be on the order of ¼-inch or less at all pipeline crossing locations. 
 

4.4 Erosion Control Recommendations 
 
The fine-grained soils along the project are susceptible to erosion.  We recommend using 
appropriate erosion control measures during construction as described in the February 2008 
MaineDOT Best Management Practices guidelines. 
 

5.0 CLOSURE 
 
This report has been prepared for the use of the MaineDOT Highway Program for specific 
application to the I-295 Exit 3-4 southbound project.  The report has been prepared in accordance 
with generally accepted soil and foundation engineering practices.  No other intended use is 
implied. 
 
In the event that any changes in the nature, design, or location of the proposed project are 
planned, this report should be reviewed by a geotechnical engineer to assess the appropriateness 
of the conclusions and recommendations and to modify the recommendations as appropriate to 
reflect the changes in design.  Further, the analyses and recommendations are based in part upon 
limited soil explorations completed at discrete locations on the project site.  If variations from the 
conditions encountered during the investigation appear evident during construction, it may also 
become necessary to re-evaluate the recommendations made in this report. 
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HSA 29.10

24.50

20.00

17.00

12.50

TOPSOIL, (Sod).
0.4

Brown, wet, medium dense, fine to coarse SAND, little silt, trace gravel (fill).

5.0
Light brown, damp, medium dense, silty fine to coarse SAND, trace gravel.

9.5
Grey, wet, loose, fine to coarse SAND, trace gravel, some silt.

12.5

Grey, wet, dense, fine to coarse SAND, trace gravel and silt.

17.0
Bottom of Exploration at 17.0 feet below ground surface.

NO REFUSAL

G#175293
A-4, SM

WC=14.9%

G#175294
A-2-4, SM
WC=19.1%

Maine Department of Transportation Project: I-295 SB, Exit 3 Ramp Boring No.: HB-I295-103
Soil/Rock Exploration Log Location: South Portland, Maine
US CUSTOMARY UNITS PIN: 11231.00

Driller: Maine Test Boring Inc. Elevation (ft.) 29.5 Auger ID/OD: 2.75"/8"

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

Logged By: B. Wilder Rig Type: Mobile B50 Tracked Hammer Wt./Fall: 140#/30"

Date Start/Finish: 12/4/04-12/4/04 Drilling Method: Hollow Stem Auger Core Barrel: N/A

Boring Location: 162+26, 24.0' Lt Casing ID/OD: N/A Water Level*: 12.3' bgs.
Definitions: Definitions: Definitions:
D = Split Spoon Sample Su = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt Tv = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample qp = 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 C = Consolidation Test

Remarks:

Hole caved at 10.6' bgs.

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. Boring No.: HB-I295-103
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5.0 - 7.0

10.0 - 12.0

15.0 - 17.0

7/9/12/17

28/30/44/65

11/15/11/13

21

74

26

HSA 30.20

25.80

22.30

18.30

13.80

TOPSOIL, (Sod).
0.6

Grey, wet, silty fine to medium SAND, little gravel.

5.0
Olive-brown, wet, very stiff, clayey SILT, little sand layers, moderately plastic.

8.5
Brown, wet, very dense, fine to coarse SAND, little gravel, some silt.

12.5

Brown, wet, medium dense, fine to coarse SAND, trace silt, trace gravel.

17.0
Bottom of Exploration at 17.0 feet below ground surface.

NO REFUSAL

G#175295
A-2-4, SM
WC=8.4%

Maine Department of Transportation Project: I-295 SB, Exit 3 Ramp Boring No.: HB-I295-104
Soil/Rock Exploration Log Location: South Portland, Maine
US CUSTOMARY UNITS PIN: 11231.00

Driller: Maine Test Boring Inc. Elevation (ft.) 30.8 Auger ID/OD: 2.75"/8"

Operator: Mike/Brad Datum: NAVD 88 Sampler: Standard Split Spoon

Logged By: B. Wilder Rig Type: Mobile B50 Tracked Hammer Wt./Fall: 140#/30"

Date Start/Finish: 11/30/04-11/30/04 Drilling Method: Hollow Stem Auger Core Barrel: N/A

Boring Location: 167+50, 28.0' Lt Casing ID/OD: N/A Water Level*: 11.7' bgs.
Definitions: Definitions: Definitions:
D = Split Spoon Sample Su = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt Tv = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample qp = 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 C = Consolidation Test

Remarks:

Hole caved at 12.0' bgs.

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. Boring No.: HB-I295-104
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7

11

20

HSA 33.00

29.40

26.90

16.40

TOPSOIL, (Sod).
0.4

Brown, damp, GRAVEL, (Fill).

4.0
Grey-brown, wet, loose, silty fine to medium SAND, trace clay.

6.5

Brown, wet, stiff to very stiff, fine to medium sandy SILT, trace coarse sand and
gravel.

17.0
Bottom of Exploration at 17.0 feet below ground surface.

NO REFUSAL

Maine Department of Transportation Project: I-295 SB, Exit 3 Ramp Boring No.: HB-I295-105
Soil/Rock Exploration Log Location: South Portland, Maine
US CUSTOMARY UNITS PIN: 11231.00

Driller: Maine Test Boring Inc. Elevation (ft.) 33.4 Auger ID/OD: 2.75"/8"

Operator: Mike/Brad Datum: NAVD 88 Sampler: Standard Split Spoon

Logged By: B. Wilder Rig Type: Mobile B50 Tracked Hammer Wt./Fall: 140#/30"

Date Start/Finish: 11/30/04-11/30/04 Drilling Method: Hollow Stem Auger Core Barrel: N/A

Boring Location: 170+00, 23.0' Lt Casing ID/OD: N/A Water Level*: No standing water.
Definitions: Definitions: Definitions:
D = Split Spoon Sample Su = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt Tv = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample qp = 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 C = Consolidation Test

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. Boring No.: HB-I295-105
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22

HSA 32.70

30.60

24.50

21.70

19.10

TOPSOIL, (Sod).
0.4

Brown, damp, gravelly medium to coarse SAND.

2.5
Olive, moist, very stiff, CLAY-SILT, trace fine to coarse sand (till?).

8.6
Grey-brown, wet, hard, fine to medium sandy SILT, trace coarse sand and
gravel, bedrock fragments (till?)

(2D) 10.0-11.4' bgs.

11.4
(2D/A) 11.4-12.0' bgs.
Weathered Bedrock.

14.0
Bottom of Exploration at 14.0 feet below ground surface.

NO REFUSAL

G#175296
A-6, CL

WC=21.7%
LL=32
PL=20
PI=12

Maine Department of Transportation Project: I-295 SB, Exit 3 Ramp Boring No.: HB-I295-107
Soil/Rock Exploration Log Location: South Portland, Maine
US CUSTOMARY UNITS PIN: 11231.00

Driller: Maine Test Boring Inc. Elevation (ft.) 33.1 Auger ID/OD: 2.75"/8"

Operator: Mike/Brad Datum: NAVD 88 Sampler: Standard Split Spoon

Logged By: B. Wilder Rig Type: Mobile B50 Tracked Hammer Wt./Fall: 140#/30"

Date Start/Finish: 12/6/04-12/6/04 Drilling Method: Hollow Stem Auger Core Barrel: N/A

Boring Location: 175+00, 29.0' Lt Casing ID/OD: N/A Water Level*: None Observed
Definitions: Definitions: Definitions:
D = Split Spoon Sample Su = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt Tv = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample qp = 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 C = Consolidation Test

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. Boring No.: HB-I295-107
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HSA 34.50

29.00

25.50

18.00

TOPSOIL, (Sod).
0.5

Reddish brown, moist, loose to dense, silty fine to medium SAND, trace coarse
sand and gravel.

(2D) 5.0-6.0' bgs.

6.0
(2D/A)6.0-7.0' bgs.
Grey-reddish brown, moist, hard, fine to medium sandy SILT, trace coarse sand
and gravel.

9.5
Brown, moist, dense to very dense, fine to coarse SAND, trace gravel, trace to
little silt.

17.0
Bottom of Exploration at 17.0 feet below ground surface.

NO REFUSAL

G#175298
A-2-4, SM
WC=6.8%

Maine Department of Transportation Project: I-295 SB, Exit 3 Ramp Boring No.: HB-I295-108
Soil/Rock Exploration Log Location: South Portland, Maine
US CUSTOMARY UNITS PIN: 11231.00

Driller: Maine Test Boring Inc. Elevation (ft.) 35.0 Auger ID/OD: 2.75"/8"

Operator: Mike/Brad Datum: NAVD 88 Sampler: Standard Split Spoon

Logged By: B. Wilder Rig Type: Mobile B50 Tracked Hammer Wt./Fall: 140#/30"

Date Start/Finish: 12/2/04-12/2/04 Drilling Method: Hollow Stem Auger Core Barrel: N/A

Boring Location: 177+00, 26.0' Lt Casing ID/OD: N/A Water Level*: None Observed
Definitions: Definitions: Definitions:
D = Split Spoon Sample Su = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt Tv = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample qp = 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 C = Consolidation Test

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. Boring No.: HB-I295-108
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5.0 - 7.0

10.0 - 12.0

15.0 - 17.0

20.0 - 22.0

9/15/17/24

8/9/10/14

4/6/8/9

1/3/7/20

32

19

14

10

HSA
30.70
30.50

26.50

16.00

10.00

TOPSOIL, (Sod).
0.8

Old PAVEMENT.
1.0

Grey, wet, sandy SILT, trace gravel, trace clay.

5.0
Olive, moist, stiff to hard, CLAY-SILT, trace fine sand in partings, slightly to
moderately plastic.

(3D) 15.0-15.5' bgs.
15.5

(3D/A) 15.5-17.0' bgs.
Grey, wet, stiff, CLAY-SILT, trace fine to coarse sand, trace gravel.

21.5
Brown, moist, loose, fine to medium SAND, trace silt.

G#175299
A-7-6, CL

WC=33.9%
LL=41
PL=24
PI=17

G#175300
A-7-6, CL

WC=35.3%

Maine Department of Transportation Project: I-295 SB, Exit 3 Ramp Boring No.: HB-I295-109
Soil/Rock Exploration Log Location: South Portland, Maine
US CUSTOMARY UNITS PIN: 11231.00

Driller: Maine Test Boring Inc. Elevation (ft.) 31.5 Auger ID/OD: 2.75"/8"

Operator: Mike/Brad Datum: NAVD 88 Sampler: Standard Split Spoon

Logged By: B. Wilder Rig Type: Mobile B50 Tracked Hammer Wt./Fall: 140#/30"

Date Start/Finish: 12/2/04-12/2/04 Drilling Method: Hollow Stem Auger Core Barrel: N/A

Boring Location: 180+00, 28.0' Lt Casing ID/OD: N/A Water Level*: 32.9' bgs.
Definitions: Definitions: Definitions:
D = Split Spoon Sample Su = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt Tv = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample qp = 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 C = Consolidation Test

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. Boring No.: HB-I295-109
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25

30

35

40

45

50

5D

6D

7D

8D

24/12

24/16

24/18

16.8/14

25.0 - 27.0

30.0 - 32.0

35.0 - 37.0

40.0 - 41.4

2/3/15/81

29/45/35/49

26/31/60/100

55/101/130(5")

18

80

91

---

5.50

1.50

-9.90

26.0
Grey, wet, medium dense, fine to coarse SAND, some gravel and silt, (Till).

30.0
Grey, wet, very dense, silty fine to coarse SAND, trace gravel, rock fragments,
(Till).

41.4
Bottom of Exploration at 41.4 feet below ground surface.

SPOON REFUSAL per K. Gross

G#183509
A-2-4, SM
WC=13.3%

G#183510
A-4, SM

WC=16.2%

Maine Department of Transportation Project: I-295 SB, Exit 3 Ramp Boring No.: HB-I295-109
Soil/Rock Exploration Log Location: South Portland, Maine
US CUSTOMARY UNITS PIN: 11231.00

Driller: Maine Test Boring Inc. Elevation (ft.) 31.5 Auger ID/OD: 2.75"/8"

Operator: Mike/Brad Datum: NAVD 88 Sampler: Standard Split Spoon

Logged By: B. Wilder Rig Type: Mobile B50 Tracked Hammer Wt./Fall: 140#/30"

Date Start/Finish: 12/2/04-12/2/04 Drilling Method: Hollow Stem Auger Core Barrel: N/A

Boring Location: 180+00, 28.0' Lt Casing ID/OD: N/A Water Level*: 32.9' bgs.
Definitions: Definitions: Definitions:
D = Split Spoon Sample Su = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt Tv = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample qp = 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 C = Consolidation Test

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. Boring No.: HB-I295-109
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1D/AB

2D/AB

3D

4D

5D/AB

6D

7D/AB

24/16

24/12

24/8

24/11

24/13

24/11

9.6/2

0.0 - 2.0

2.0 - 4.0

4.0 - 6.0

6.0 - 8.0

8.0 - 10.0

10.0 - 12.0

12.0 - 12.8

4/3/1/2

3/3/7/11

13/15/17/16

3/8/14/20

20/15/17/31

24/37/28/36

24/50(3.6")

4

10

32

22

32

65

---

2

2

8

18

28

37

12

37

34

59

82

79

0.80

-1.00

-2.60
-2.90

-4.90

-6.90

-8.80
-9.00

-11.50

-13.80

(1D/A) 0.0-0.3' bgs.
Organics, some grey, wet, very loose, silty fine to medium sand.

0.3
(1D/B) 0.3-2.0' bgs.
Grey, wet, very loose, silty fine SAND, little medium sand, trace clay, organics.
(2D/A) 2.0-3.7' bgs.

2.1
Grey, moist, loose, silty fine to medium SAND, trace coarse sand, trace gravel.

3.7
(2D/B) 3.7-4.0' bgs.
Brown, moist, loose, silty fine to medium SAND, trace coarse sand.

4.0
Brown, layered, wet, dense, fine to medium SAND, little silt, trace coarse sand.

6.0
Brown, wet, medium dense, medium SAND, little coarse sand, trace silt, trace
fine sand, trace gravel.

8.0
(5D/A) 8.0-9.9' bgs.
Grey, moist, dense, fine to medium SAND,  little silt, little gravel, (Till?)

9.9
(5D/B) 9.9-10.0' bgs.
Weathered Rock.

10.1
Grey, moist, very dense, silty fine SAND, some gravel, trace medium sand, trace
coarse sand, (Till).
(7D/A) 12.0-12.6' bgs.
Roller coned ahead from 12.0-14.9' bgs.

12.6
(7D/B) 12.6-12.8' bgs.
Weathered Rock.
Mud seam from 14.0-14.4' bgs.

14.9
Bottom of Exploration at 14.9 feet below ground surface.

REFUSAL

Maine Department of Transportation Project: I-295 SB, Exit 3 Ramp Boring No.: HB-I295-201
Soil/Rock Exploration Log Location: South Portland, Maine
US CUSTOMARY UNITS PIN: 11231.00

Driller: Maine Test Boring Inc. Elevation (ft.) 1.1 Auger ID/OD: N/A

Operator: Brad/Josh Datum: NAVD 88 Sampler: Standard Split Spoon

Logged By: G. Lidstone Rig Type: CME 45C on Barge Hammer Wt./Fall: 140#/30"

Date Start/Finish: 11/1/06; 07:15-11:00 Drilling Method: Cased Wash Boring Core Barrel: N/A

Boring Location: 181+49, 94.0' Lt Casing ID/OD: HW Water Level*: Tidal
Definitions: Definitions: Definitions:
D = Split Spoon Sample Su = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt Tv = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample qp = 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 C = Consolidation Test

Remarks:

Donut hammers, cathead and rope.
Tidewater deck to ground 5.0' at 07:15, no water near low tide.

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. Boring No.: HB-I295-201
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0
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25

1D/AB

2D

3D/AB
V1

4D/AB
V2

5D/AB

6D

7D/AC

8D/AB

9D/AB

10D

11D

24/11

24/16

24/20

24/17

24/18

24/15

24/15

24/16

24/15

15.6/13

24/16

0.0 - 2.0

2.0 - 4.0

4.0 - 6.0
4.3 - 4.4

6.0 - 8.0
6.3 - 6.4

8.0 - 10.0

10.0 - 12.0

12.0 - 14.0

14.0 - 16.0

16.0 - 18.0

18.0 - 19.3

20.0 - 22.0

WOR/WOR/WOR/
WOR

WOH/1/2/2

1/3/5/6
Su=2173+ psf

3/4/5/6
Su= 2173+ psf

3/5/6/6

2/1/4/2

3/3/12/19

28/55/47/52

37/62/80/88

38/45/77(3.6")

23/35/42/41

0

3

8

9

11

5

15

102

142

---

77

WOH

WOH

5

4

15

19

20

17

29

24

25

20

36

50

72

108

99

205

58

48

OPEN
HOLE

-2.40
-2.60

-5.30

-6.60
-7.10

-8.60

-9.40

-10.60

-12.60

-13.60

-14.30

-15.10

-19.90
-20.30

(1D/A) 0.0-1.8' bgs.
Grey, wet, very soft, CLAY-SILT, trace fine sand, trace organics.

1.8
(1D/B) 1.8-2.0' bgs.
Grey, wet, very loose, silty fine to medium SAND, trace gravel, trace organics
and shells.

2.0
Grey, moist, soft, CLAY-SILT, shells, organics, trace fine sand.
(3D/A) 4.0-4.7' bgs.
20x40 mm vane test reached maximum torque reading of 27 in/lbs +.

4.7
(3D/B) 4.7-6.0' bgs.
Grey, wet, loose, silty fine SAND, wood,  shells, trace clay, trace medium sand.

6.0
(4D/A) 6.0-6.5' bgs.
Grey, moist, stiff, CLAY-SILT, trace fine sand, trace shells and organics.
20x40 mm vane test reached maximum torque reading of 27 in/lbs +.

6.5
(4D/B) 6.5-8.0' bgs.
Brown and grey, moist, loose, silty fine SAND, trace clay, trace organics.

8.0
(5D/A) 8.0-8.8' bgs.
Brown and grey, moist, medium dense, silty fine SAND, trace clay.

8.8
(5D/B) 8.8-10.0' bgs.
Brown, wet, medium dense, silty fine SAND, little medium sand, little coarse
sand.

10.0
Grey, wet, loose, silty fine to medium SAND, trace clay, trace coarse sand, trace
gravel.

12.0
(7D/A) 12.0-13.0' bgs.
Grey, wet, medium dense, silty fine SAND with grey, wet, silty clay layers.

13.0
(7D/B) 13.0-13.7' bgs.
Grey and brown, wet, medium dense, silty fine to medium SAND, little gravel.

13.7
(7D/C) 13.7-14.0' bgs.
Brown, layered, moist, medium dense, silty fine to medium SAND, little coarse
sand and gravel.
(8D/A) 14.0-14.5' bgs.

14.5
(8D/B) 14.5-16.0' bgs.
Brown and grey, moist, very dense, fine to medium SAND, trace coarse sand,
trace to little gravel, little silt to silty, weathered rock fragments, (Till).
(9D/A) 16.0-17.0' bgs.
(9D/B) 17.0-18.0' bgs.
Roller coned ahead from 18.0-20.0' bgs.

19.3
Cobble from 19.3-19.7' bgs.

19.7

Roller coned ahead from 20.0-25.0' bgs.
Brown and grey, moist, very dense, fine to medium SAND, trace coarse sand,
trace to little gravel, little silt to silty, weathered rock fragments, (Till).

Maine Department of Transportation Project: I-295 SB, Exit 3 Ramp Boring No.: HB-I295-202
Soil/Rock Exploration Log Location: South Portland, Maine
US CUSTOMARY UNITS PIN: 11231.00

Driller: Maine Test Boring Inc. Elevation (ft.) -0.6 Auger ID/OD: N/A

Operator: Brad/Josh Datum: NAVD 88 Sampler: Standard Split Spoon

Logged By: G. Lidstone Rig Type: CME 45C on Barge Hammer Wt./Fall: 140#/30"

Date Start/Finish: 11/2/06-11/2/06 Drilling Method: Cased Wash Boring Core Barrel: N/A

Boring Location: 185+01, 96.0' Lt Casing ID/OD: HW Water Level*: Tidal
Definitions: Definitions: Definitions:
D = Split Spoon Sample Su = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt Tv = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample qp = 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 C = Consolidation Test

Remarks:

Donut hammers, cathead and rope.

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. Boring No.: HB-I295-202
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25

30

35

40

45

50

12DA/B 7.2/5 25.0 - 25.6 22/83(1.2") ---
-25.60
-26.10

-28.00

25.0
(12D/A) 25.0-25.5' bgs.
Brown, wet, gravelly fine to coarse SAND, trace silt.
Roller coned ahead from 25.0-27.4' bgs.

25.5
(12D/B) 25.5-25.6' bgs.
Weathered Rock.

27.4
Bottom of Exploration at 27.4 feet below ground surface.

REFUSAL

Maine Department of Transportation Project: I-295 SB, Exit 3 Ramp Boring No.: HB-I295-202
Soil/Rock Exploration Log Location: South Portland, Maine
US CUSTOMARY UNITS PIN: 11231.00

Driller: Maine Test Boring Inc. Elevation (ft.) -0.6 Auger ID/OD: N/A

Operator: Brad/Josh Datum: NAVD 88 Sampler: Standard Split Spoon

Logged By: G. Lidstone Rig Type: CME 45C on Barge Hammer Wt./Fall: 140#/30"

Date Start/Finish: 11/2/06-11/2/06 Drilling Method: Cased Wash Boring Core Barrel: N/A

Boring Location: 185+01, 96.0' Lt Casing ID/OD: HW Water Level*: Tidal
Definitions: Definitions: Definitions:
D = Split Spoon Sample Su = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt Tv = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample qp = 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 C = Consolidation Test

Remarks:

Donut hammers, cathead and rope.

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. Boring No.: HB-I295-202
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V1

V2

V3

0.4 - 0.5

1.1 - 1.2

2.1 - 2.2

Su=579/80 psf

Su=1368/443 psf

Su=1569/765 psf -2.90

See HB-I295-202 for visual descriptions and remarks.
20x40 mm raw torque readings:
V1: 7.2/1 in-lbs
20x40 mm raw torque readings:
V2: 17.0/5.5 in-lbs
20x40 mm raw torque readings:
V3: 19.5/9.5 in-lbs

2.3
Bottom of Exploration at 2.3 feet below ground surface.

Wouldn't push past 2.3' bgs.

Maine Department of Transportation Project: I-295 SB, Exit 3 Ramp Boring No.: HB-I295-202A
Soil/Rock Exploration Log Location: South Portland, Maine
US CUSTOMARY UNITS PIN: 11231.00

Driller: N/A Elevation (ft.) -0.6 Auger ID/OD: N/A

Operator: G. Lidstone Datum: NAVD 88 Sampler: N/A

Logged By: G. Lidstone Rig Type: N/A Hammer Wt./Fall: N/A

Date Start/Finish: 11/2/06-11/2/06 Drilling Method: Vane with Rod Core Barrel: N/A

Boring Location: 185+07, 96.0' Lt Casing ID/OD: N/A Water Level*:
Definitions: Definitions: Definitions:
D = Split Spoon Sample Su = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt Tv = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample qp = 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 C = Consolidation Test

Remarks:

Used vane and rod only.  Pushed to 0.5' bgs, then to 1.2' bgs, then to 2.2' bgs.

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. Boring No.: HB-I295-202A
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1D/AB

2D/AB

3D

4D
MU
MV

5D/AB

6D

7D/AB

8D

9D

10D

24/9

24/5

24/24

24/17
24/0

24/16

24/9

24/15

24/12

24/9

24/8

0.0 - 2.0

2.0 - 4.0

4.0 - 6.0

6.0 - 8.0
6.0 - 8.0
7.0 - 7.0

8.0 - 10.0

10.0 - 12.0

12.0 - 14.0

14.0 - 16.0

16.0 - 18.0

18.0 - 20.0

WOR/2/2/3

1/2/0/1

WOH/WOH/WOH/1

WOR/WOR/WOP/
WOP

aWPPS
Wouldn't Push

6/3/7/11

11/16/19/13

18/16/8/7

13/20/25/28

17/19/15/24

19/12/10/10

4

2

---

---

10

35

24

45

34

22

6

7

4

4

5

4

6

5

22

27

20

35

33

28

42

59

32

64

31

37

101

0.00

-2.30

-3.50

-7.50

-8.50

-9.50

-11.50

-12.50

-13.50

-15.50

-20.30

-21.50

(1D/A) 0.0-0.5' bgs.
Grey, wet, soft, CLAY-SILT, organics, little fine sand.

0.5
(1D/B) 0.5-2.0' bgs.
Grey, wet, very loose, fine to medium SAND, trace silt, trace coarse sand and
gravel, trace organics.
(2D/A) 2.0-2.8' bgs.

2.8
(2D/B) 2.8-4.0' bgs.
Grey, wet, very loose, silty fine to medium SAND, trace coarse sand and shells,
trace organics.

4.0
Grey, wet, very soft, CLAY-SILT, trace fine sand, shells.
aFailed Water Pressure Piston Sampler

Failed 55x110 mm vane

8.0
(5D/A) 8.0-9.0' bgs.
Grey, wet, loose, silty fine to medium SAND, shells.

9.0
(5D/B) 9.0-10.0' bgs.
Grey, moist, loose, silty fine SAND, trace clay.

10.0
Brown, wet, dense, silty fine SAND, trace medium sand.

12.0
(7D/A) 12.0-13.0' bgs.
Brown, wet, medium dense, fine SAND, little medium sand, trace coarse sand
and silt.

13.0
(7D/B) 13.0-14.0' bgs.
Grey, wet, medium dense, silty fine SAND, little medium sand.

14.0
Brown, moist, dense, silty fine to medium SAND trace coarse sand, little gravel,
weathered rock fragments, (Till).

16.0

Grey, moist, medium dense, silty fine to medium SAND, trace medium sand,
little gravel, (Till).

20.8
Weathered Rock.
Roller coned ahead from 21.0-22.0' bgs.

22.0
Bottom of Exploration at 22.0 feet below ground surface.

REFUSAL

Maine Department of Transportation Project: I-295 SB, Exit 3 Ramp Boring No.: HB-I295-203
Soil/Rock Exploration Log Location: South Portland, Maine
US CUSTOMARY UNITS PIN: 11231.00

Driller: Maine Test Boring Inc. Elevation (ft.) 0.5 Auger ID/OD: N/A

Operator: Brad/Josh Datum: NAVD 88 Sampler: Standard Split Spoon

Logged By: G. Lidstone Rig Type: CME 45C on Barge Hammer Wt./Fall: 140#/30"

Date Start/Finish: 11/3/06-11/3/06 Drilling Method: Cased Wash Boring Core Barrel: N/A

Boring Location: 188+51, 103.0' Lt Casing ID/OD: HW Water Level*: Tidal
Definitions: Definitions: Definitions:
D = Split Spoon Sample Su = Insitu Field Vane Shear Strength (psf) WC = water content, percent
MD = Unsuccessful Split Spoon Sample attempt Tv = Pocket Torvane Shear Strength (psf) LL = Liquid Limit
U = Thin Wall Tube Sample qp = 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 C = Consolidation Test

Remarks:

Donut hammers, cathead and rope.
Deck to ground 6.5' at 07:30, High tide at 08:31.

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. Boring No.: HB-I295-203

D
ep

th
 (f

t.)

S
am

pl
e 

N
o.

Sample Information

P
en

./R
ec

. (
in

.)

S
am

pl
e 

D
ep

th
(ft

.)

B
lo

w
s 

(/6
 in

.)
S

he
ar

S
tre

ng
th

(p
sf

)
or

 R
Q

D
 (%

)

N
-v

al
ue

C
as

in
g 

B
lo

w
s

E
le

va
tio

n
(ft

.)

G
ra

ph
ic

 L
og

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.

Page 1 of 1



Offset Pavement Depth Unbound PC- Saved Comments / Date

(Feet) (Inches) Pavement Number Core 8/4/2005

7.0 Rt. 12.0 PC-1 yes Elev. 38.4'

6.0 Rt. 12.5 PC-2 no Elev. 38.3'

5.0 Rt. 12.0 PC-3 --- Elev. 36.5'

(Feet)

175+33

173+00

Town(s):
Station

169+40

State of Maine - Department of Transportation

Pavement Core Summary Sheet

South Portland Project Number: 11231.00

Logged By: K. Gross 1 of 1



 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX - C 
 

Laboratory Test Data 

  



Station Offset Depth Reference G.S.D.C. W.C. L.L. P.I.

(Feet) (Feet) (Feet) Number Sheet Unified AASHTO Frost

154+90 37.0 Lt. 10.0-12.0 175290 1 26.0 SP-SM A-3 0

158+26 30.0 Lt. 5.0-7.0 175291 1 19.4 SM A-4 III

158+26 30.0 Lt. 15.0-17.0 175292 1 33.9 CL-ML A-4 IV

162+26 24.0 Lt. 5.0-7.0 175293 1 14.9 SM A-4 III

162+26 24.0 Lt. 10.0-12.0 175294 1 19.1 SM A-2-4 II

167+50 28.0 Lt. 10.0-12.0 175295 1 8.4 SM A-2-4 II

175+00 29.0 Lt. 5.0-7.0 175296 2 21.7 32 12 CL A-6 III

177+00 26.0 Lt. 10.0-12.0 175298 2 6.8 SM A-2-4 II

180+00 28.0 Lt. 15.0-15.5 175299 2 33.9 41 17 CL A-7-6 III

180+00 28.0 Lt. 15.5-17.0 175300 2 35.3 CL A-7-6 III

180+00 28.0 Lt. 25.0-27.0 183509 2 13.3 SM A-2-4 II

180+00 28.0 Lt. 35.0-37.0 183510 2 16.2 SM A-4 III

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 MDOT 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

HB-I295-109, 7D

HB-I295-108, 3D

HB-I295-109, 3D

HB-I295-109, 3D/A

HB-I295-109, 5D

HB-I295-104, 2D

 Identification Number 

HB-I295-101, 2D

Project Number: 11231.00

HB-I295-102, 1D

HB-I295-107, 1D

Classification

State of Maine - Department of Transportation

Laboratory Testing Summary Sheet

Town(s): South Portland
Boring & Sample

HB-I295-102, 3D

HB-I295-103, 2D

HB-I295-103, 3D
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APPENDIX - D 
 

Calculations 

  



 
 
 
 
 
 
 
 
 
 
 
 
 
 

Frost Penetration 

  



I-295 Exit 3-4
South Portland, Maine
PIN 11231

By: Mike Moreau
August 2007

Checked by:___________

Definition of Units:

psf lbf

ft2
:= pcf lbf

ft3
:= tsf g ton

ft2
⎛
⎜
⎝

⎞
⎟
⎠

⋅:= kip 1000 lbf⋅:= ksi kip

in2
:= ksf kip

ft2
:=

FROST PENETRATION:

Reference:  MaineDOT Bridge Design Guide, Design Freezing Index (DFI) Map and
      Depth of Frost Penetration Table 5-1.

DFI =1250 degree-days
Site has Coarse-Grained Soils.
Use Coarse-Grained for design With Wn = 11.5% to 19%.  Use Wn = 20%

From the 2003 Bridge Design Guide Table 5-1:

Frost_depth 0.5 63.0in 60.4in−( )⋅ 60.4in+[ ]:=

Frost_depth 61.7 in⋅=

Frost_depth 5.14 ft⋅= Use 5 feet

1



 
 
 
 
 
 
 
 
 
 
 
 
 
 

Settlement 

  





































 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pavement Design

  







 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX - E 
 

Special Provisions 

  



South Portland, I-295 Exit 3-4 
STP-1123(100)X 

August, 2007 
 

SPECIAL PROVISION 
SECTION 304

AGGREGATE BASE AND SUBBASE COURSE 
 

 
The following replaces Section 304.02, Aggregate, in the Standard Specifications. 
 
304.02 Aggregate.  Type B base aggregate shall conform to the requirements 

specified in Standard Specification Section 703.06. 
 
Aggregate base shall be material meeting Type B aggregate for the entire 18 inch 

depth of the base layer below the travel lane and 25 inch depth beneath shoulder 
pavement areas.  Type B aggregate shall be paid for under Pay Item 304.08. 

 
The portion of the material passing a 75 mm (3 in) sieve at the time it is deposited on 

the roadway shall conform to the gradation requirements of the contract.  Oversized 
stones shall be removed before depositing on the roadway.  Oversized stones are stones 
that will not pass a 100 mm (4 in) square mesh sieve. 
 

 
1 of 1 



South Portland, I-295 Exit 3-4 
STP-1123(100)X 

August, 2007 
Special Provision 

SECTION 400
RECYCLED ASPHALT PAVEMENT 

(Excess material to State) 
 
400.01 Description  All salvaged pavement will become property of the State and will be 
hauled to the Scarborough Maintenance Yard.  The contractor shall be responsible for 
hauling and stockpiling the salvaged pavement into a neat pile.  The contractor may retain 
enough pavement to use for 10% RAP in new HMA.   Pavement salvage shall be paid under 
Pay Item 202.20. 
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  South Portland, I-295 Exit 3-4 
  STP-1123(100)X 
  August, 2007 
 

SPECIAL PROVISION 
SECTION 610

RIPRAP  
(Heavy Riprap Key Trench and Slope Toe Armor) 

 
Description.  This work shall consist of placing heavy riprap for the key trench and slope 
toe armor in accordance with this Section and the construction plans. 
 
Materials.  
 
Heavy riprap for the key trench and slope toe armor, as shown on the plans, shall consist 
of material as described under Section 703.28 of the Standard Specifications, with the 
following added provisions: 
 

1) All of the material shall be angular, consistent with blasted rock material. 
 

2) Round or thin, flat stones will not be permitted. 
 

3) The heavy riprap material shall contain a sufficient amount of smaller stones to 
fill the void spaces and provide interlocking of the larger boulders. 

 
Geotextile meeting the requirements of MaineDOT Standard Specification 722.01, 
Stabilization Geotextile.  For this application the geotextile shall be non-woven.  
 
Construction. 
 
1)  The key trench shall be constructed first, followed by placement of heavy riprap over 
the subgrade back toward the existing slope.  Heavy riprap for the key trench shall be 
placed in stages at low tide to minimize siltation of Long Creek and to accommodate 
placement of the geotextile in the key trench and over the subgrade.  Adjacent panels of 
stabilization geotextile used above and below the heavy riprap shall be overlapped a 
minimum of 18 inches. 
 
2)  Heavy riprap for the key trench and slope toe armor shall be dropped from a clam-
shell or end-dumped from a truck into place.  The distance of the drop shall be 
determined by the Contractor, and shall be sufficient to meet the requirements of this 
Section, without having the heavy riprap roll beyond the immediate construction 
operation, as approved by the Resident.  Alternative methods of placement of the heavy 
riprap shall be approved by the Resident.   
 
3) Spreading of riprap shall be with heavy, track-mounted equipment.  The heavy riprap 
shall be consistent throughout its mass, with interlocking between individual pieces in 
both the vertical and horizontal planes, as approved by the Resident.  A key trench and 
slope toe armor consisting of flat pieces, oriented in the horizontal direction will not be 
allowed. 
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  South Portland, I-295 Exit 3-4 
  STP-1123(100)X 
  August, 2007 
 
 
5) The heavy riprap shall be compacted by proof-rolling with heavy construction 
equipment.  The number of passes for compaction shall be a minimum of 4, or as directed 
by the Resident.  Proof-rolling of the heavy riprap material shall be in lifts not to exceed 
4 feet in thickness, unless otherwise approved by the Resident. 
 
6) The top of the heavy riprap layer shall incorporate a choke stone material that fills and 
blocks the voids between the larger stones.  After placement and compaction of the choke 
stone layer, a layer of stabilization geotextile shall be placed over the top of the heavy 
riprap layer as shown on the Heavy Riprap Slope Toe Detail in the plan set. 
 
Measurement.  Heavy Riprap for Key Trench and Slope Toe Armor shall be measured by 
the cubic yard complete in place. 
 
Basis of Payment.  The accepted quantity of Heavy Riprap for Key Trench and Slope 
Toe Armor will be paid for at the contract unit price per cubic yard complete in place.  
Payment shall be full compensation for furnishing all labor, equipment and materials. 
  
Cost of stabilization geotextile and choke stone will not be paid for separately, but will be 
considered incidental to the Heavy Riprap for Key Trench and Slope Toe Armor 
construction. 
 
Payment will be made under: 
 
610.16  Heavy Riprap for Key Trench and Slope Toe Armor cubic yard 
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