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INTRODUCTION

Proposed Interstate 195 is to connect - ; the Maine Turnpike with Route
5 in Saco. This piece of Interstate would cpnnect with the Maine Turnpike
approximately 2400 feet north of Route 112. From the Turnpike, Interstate 195
will cérry traffic in a generally easterly direction 2.5+ miles to Route 5.
Two major interchanges will be necessary between the Turnpike and Route 5; one
will pfovide an interchange with an Industrial Spur approximately 1/2 mile east
of the Maine Turnpike, and the other will be& Route 1, slightly more than 1.5
miles east of the Turnpike.

To provide preliminary soils information for Interstate 195, twenty-eight
washborings have been.completed along the proposed alignment during 1973 and
1975 under the supervision of Mr. Clark Taylor, Jr. The locations of these
washborings are shown on the plan and profile Sheets 67 through 68 of the
illustrations. Boring detail sheets for these washborings are included as
Sheets 24, through 49. Several rod soundings, auger borings and test pits
were made at selected locations by a geology crew undér the supervision of
Regional Qeologist George Eaton. The details of these sheets are shown on
Sheets 8 through 22 of the illustrations. |

The samples obtained from the washborings and auéer borings were sub@itted
to the Soil Testing Laboratory in Bangor for identification and testing.

This report summarizes the soil stratification encountered by the wash-
borings and geological explorations and indiéates where stability problems
can be anticipated as well as-where major settlement is expected.

A preliminary materiais inventory is included as Appendix A. Appendix B

is comprised of a dfainage study and Appendix C is an engineering soils types map.



GENERAL CONDITIONS

The proposed gradeline of I-195 requires a large amount of high fills as
well as two rafher substantial cut sections. Twenty-eight washborings have been
completed along the proposed alignment to provide preliminary soils information.

Washborings made near the beginning of this project, i.e., near the Maine
Turnpike, encountered more than 100 feet of gray silty clay. Very deep clay
was also found near the end of the proposed I-195 alignment where it approaches
Route 5. 1In additidn, a 20+ foot layer of clay was encountered by washborings
near Station 124400 and Station 134+50. At some locations the graj clay is over-
lain by sand. At other locations it is overlain by brown clay. Surficial peat
was found at a few locations. At ail locations where gray clay was encountered -
it was underlain by sand and/or gravel. Ledge is shallow from Station 145+75 to
157400 and from Station 164400 to 203+00. Ledge excavation is anticipated between
Station 145+75 and 157+00. This cut section is discussed further in the
Detailed Conditiond of this report. |

There are three areas where severe stability problems are predicted if the
proposed embankments are constructed. These problem areas are discussed in
detail in the 'Detailed Conditions' and 'Stability Analyses! portions of this
report,

The 'Detailed Conditions' portion of this report is summarized on Sheets

5 and 6 of the illustrations.



DETAILED CONDITIONS

Station 94+00 to 102400:

This is a fill section with a maximum of 27 feet proposed. This section is
to be composed of a bridge over the Maine Turnpike and the approach ramps to the

bridge. Three washborings were made in this section at the following locations:

Washboring Station Offset

CT- 9=-75 ' .- 98480 75 feet right
CT-60-73 100+00 2 feet left
CT- 6-75 101420 75 feet left

The borings encountered 19 to 29 feet of brown silty sand with clay layers
underlain by 124 to 12? feet of medium to stiff gray laminated sandy silty clay.
Beneath the thick clay layer is 12 to 53 feet of medium to dense gray sand over
ledge. The detailed sheets for the washborings made in this section are included
as Sheets 2, through 26.

A stability analysis made at Station 101+50 indicate marginal stability
with the proposed fill to finish grade., The results of the shear analysis
is shown on Sheet 61 of the illustrations.

.A settlement analysis was also made at Station 101+50 and calculations
indicate that approximately 2.6 feet of settlement may be anticipated at
this location. - | o |

The preliminary soils information indicates that the bridge to carry I-195
over the Turnpike should be supported on piles. Further soils inforﬁation will
be required to determine the length of piles needed.

Station 102+00 to 113+00:

This is a fill section with a proposed embankment height between 25 and 33
feet. The gradeline generally decreases ahead, Five washborings were made

in this section at the following locations:

Washboring Station Offset
CT=11-75 104450 _ Centerline

CT-72-73 108+08 ' Centerline



Washborings Station Offset

CT-89-75 108+00 60 feet right
CT~-90-75 108+00 60 feet left
CT-80-~75 111+00 _ Centerline

The detailed sheets for these washborings are shown on Sheets 27 through 31.

The borings encountered-i& to Bd'feet of weathered soil varying from layers of

L

fl

sand and sandy clay to sandy silt. - Beneath this weathered zone is h3 to 72
feet of soft to medium grayhéiity clay withﬂeand_%ayefs, underlain_by 190
SOPeEENGf medium to stiff gray silty clay. Bélﬁeatﬁ t};!ese cZny }iayérs the
borings encountered gray sand and gravel. Ledge was not encountered in any
of these borings., |

A stability analysis was performed at Station 108+00. The analysis, using
shear strengths indicated by the washborings data, indicate that the underlying
soils will support only approximately 25 feet of fill. Thus, the full fill
height proposed could not be built without counterbalancing toe berms unless
it was constructed in stages allowing some time betweén stages for consolidation
to occur, and for the shear strength of the underlying clay to increase. The
waitihg period between stage§ could be minimized by installing sand drains to
hasten the rate of consolidation and thus the rate of.shear strength increase.
The use of sand drains would also minimize the post-pavement settlement. The
stability analysis at Station 108+00 indicates that the embankment could be
built to the proposed finish grade with the use of 14 by 90 foot toe berms as
shovm on Sheet 62 of the illustrations.

Calculations made ut111z1ng data from washboring CT-72-73 indicate that
the proposed fill at Station x98$66 should settle approx1mately ngg feet.

Station 113+00 to 116+50:

This is a fill section with a maximum proposed embankment height of 25

feet. The gradeline continues to decrease gently ahead. The toll plaza is

proposgd within this section at approximately Station 115+50.
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Washboring CT-79-75 was made at Station 114+00 on Centerline. The boring
encountered 25 feet oﬁ stiff weathered sandy clay silt underlain by medium gray
" silty clay. The boring was continued to a depth of 83 feet. The boring details
are shown on Sheet 32,

Based on the stability analysis conducted at Station 108+00 it appears that
this section should have marginal stability with the proposed fill height.

Additional washborings will be required for the final design of the toll
pléza.

Station 116+50 to 118+450:

A maximum of 30 feet of fill is proposed in this section. Ultimate plans
call for I-195 to cross over a brook and a future railroad spur at approximétely
Station 117450, Two options are being considered by the Interstate Design Section.,
The first option is to construct a culvert for the brook and build an embankment .
for the roadway. The building of the bridge for the crossing of the future
railroad spur will be delayed until construction of the spur. The second
option is to construct the bridge for the brook and the railroad spur during
the initial construction éf the Interstaté roadway..'

‘Washboring CT-43-75 was made at Station 117+40, 50 feetleft_of centerline.

The soils at this location consist of 30 feet of stiff gray sandy silt over 85

feet of medium consistency gray silty clay. At a depth of 115 feet the gray

silty clay becomes medium to stiff in consistency. The washboring continued

to a depth of'lhO feet without endountering granular soils. The boring details
are shéwnlon Sheet 33._ | |

A stébility analyﬁis was conucied.étEStatiéﬁ 117+50.. It was éssumedltﬁat
Option No. 1 was being implemented and the roadway embankment would be carried
across this sectidn. The analysis indicated that with the embankment constructed
to finish grade the safety factor against shearing would be 1.15. This is believed
unsatisfactory. The analysis also indicated that only approximately 26 feet of
£ill could be placed with adequate stability fesulting. The embankment cannot

be built to the proposed finish grade without counter-balancing toe berms unless
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it was constructed in stages allowing some tiﬁe between stages for consolidation
to occur and for the shear strength of underlying clay to increase. The installa-
tion of sand drains in this area should minimize the waiting between the stages
by hastening the rate of consolidation and the rate of shear strength increase.
The stability analysis at Station 117+50 also indicated that it would require
a 15 by 60 foot toe berms to obtain adequate stability if the embankment were
to be ¢onstructed to finish grade. . The results of the stability analyses are
shown on Sheet 64 of the illustrations. The stability along the centerline of
the roadway was investiéated assuming the implementation of Option No. 2. The
stability along centerline should be satisfactory, if the bridge is constructed.
The transverse stability (perpendicular to the roadway centerline) should be
marginal. The results of the longitudinal stability analysis are shown on
Sheets 63 of the illustrétions.

Station 118+50 to 125+00:

This is a fill section with a proposed embankment height reaching a maximum
of 23 feet, A culvert is proposed at Station 12A+OO.. Washboring CT~-64~73 was
made on centerline at Station 124+00., This boring encountered nine feet of medium
consistency brown sandy silty clay over 22.5 feet of medium consistency gray
silty clay. Beneath this clay the boring encountered two feet of gray sand
and gravel. Ledge was core drilled below a depth of 33.5 feet at this location.
The boring detail sheet.for CT-64~73 is shown on Sheet 34. The stability analysis
at Station 124+00 indicated that the 24 foot fill proposed at this ;tation should
have a safety factor of 1.3. The results of this analysis are shown on Sheet 65,

A preliminary settlement estimate based on the one washboring completed
suggests that a settlemenf of ljgrfbet can be expectéd at Station 124+00,

Station 125400 to 132+00:

A maximum of 16 feet of fill is proposed in this section. Interstate 195

will cross over the Industrial Spur at approximately Station 126+00.
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Based on the soils conditions encountered at Station 124,+00 it is believed
that no stability problems will be encountered throughout this section. The
proposed bridge to carry I-195 over the Industrial Spur will probably need
piles to provide the support. Additional washborings may be required to deter-
mine the length of piles needed.

Station 132+00 to 137+80:

This is a fill section with a proposed fill height of 26 feet maximum.
Washboring CT-65~73 was made at Station 134+50, 25 feet left of centerline.
A surficial layer of peat was encountered over 21 feet of gray silty clay which
contained some sand layers. Below a depth of 22 feet this boring encountered
gray sand and gravel. The boring detail sheet for wahsboring CT-65-73 is
included at Sheet 35 of the illustrations.

No stability problems are anticipated within this section as samples of
the clay layer obtained from the washboring exhibited good shear sﬁrength.

Station 137+80 to 140+40:

The proposed finish grade throughout this section is less than thrée feet
above the existing ground line., No substantial explorations were made in this
section, A small amount of excavatioﬁ may probably be required but ledge is
not anticipated in this section.

Station 140+40 to 145+75:

A maximum of 15 feet of fill is proposed in this section. Washboring
CT-63-73 was made along centerline at Station 142+35. The boring encountered :
16.5 feet of stiff brownish gray siity clay underlain by graz sand and gravel:éé;{-s
The boring encountered refusal at a depth of 23 feet, Thehkéfing detail %héz£4
for this washboring is shown on Sheet 36.

The clay exhibits good shear strength characteristics and therefore no

stability problems are anticipated throughout this section.

Station 145+75 to 157+00:

This is the largest proposed cut section on the project with a finish grade

being 10 feet maximum below the existing ground line.
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Washboring CT-73-73 was made at Station 151400, four feet left of centerline.
vThe boring encountered three feet of brown silty sand and gravel before reaching
refusal. The washboring foreman then made test pits, 10 feet left and 4O feet
left, of Station 151+20 and encountered ledge only a foot below the ground
surface. The detail sheet for washboring CT-73~73 is shown on Sheet 37. Several
rod soundings and auger borings were made in this section to better detail the
ledge‘surface. The detail sheets on these explorations are shown on Sheets 8
through 22, Ledge excavation is anticipated between Station 145+75 and 148+50,
149450 and 153450, and 155+75 and 156+25.

Station 157400 to 164+00: !

The proposed finish grade varies from 2.0 to 7.5 feet above the existing
ground.

Washboring CT-62-73 wasvmade at Station 158400, 10 feet left of centerline,
The boring encountered three fee£ of peat immediately below the surface. This
peat is underlain by medium density silty sand and gravel. The boring penetrated
to a depth of 11.5 feet without encountering refusal. The detail sheet for
boring CT-62-73 is included as Sheet 38. It is recommended that the surficial
layer of peat be removed, With the peat removed, there should be no settlement
problems. |

Station 164+00 to 203+00:

This is a fill section with a maximum of 27 feet proposed. A bridge to
carry I-195 over US Route 1 is proposed within this section.

Five washborings were made in this section and the following location:

Washboring Station Offset

CT-81-75 176+50 Centerline

CT-20-73 181450 Centerline

CT=-19-73 : 186+00 ‘ Centerline

CT-21-73 195450 Centerline

CT-83+75 202+00 15 feet left of centerline

The sails generally consist of medium to dense brown sand and gravel. This
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surficial layer of brown gray clay was noted in boring CT-21-73. All of the
borings encountéred refusal or ledge at shallow depths varying from 2.5 feet
. to 13.5 feet. Boring CT-20-73 encountered ledge at a depth of 7.0 feet and a
10 foot core was obtained. The detail sheets for the washborings made in
this section are included as Sheets 39 through 41.

No stability or settlement problems are anticipated within this section.

Washboring CT-20-73 was madq very close to the proposed location for the
I-195 bridge over US Route 1. The soils information indicates that the bridge
may be supported on footings in the medium to dense sand and gravel or directly
on the ledge surface. Additional washborings will be required for the final
bridge design. |

Station 203+00 to 212+OO;

The proposed finish grade varies from five feet above the existing ground
to 0.5 feet below the existing ground. No subsurface explorations were made
in this section. A small amount of excavation will be required within this
section but ledge excavation is not anticipated.

Station 212+00 to 213+20:

. This is a short fill section’with a maximum of 12 feet proposed. No
soils explorations were made within this section but based on washboring
CT-86~75 which was made approximately 200 feet ahead, it is believed that
the soils should adequately support the proposed fill,

Station 213+20 to 214+,0:

This is a short cut section with the proposed finish grade approximately
four feet below the existing ground. Subsurface explorations were not made in
this section. It is anticipated that ledge will not be encountered during the
required excavation,

Station 214+40 to 215+50:

This is a fill section with a maxdmum proposed fill height of 15 feet. A

culvert is proposed at Station 214+75.

Three washborings were made in this section at the following locations:
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Washboring Station Offset
CT-86-75 214445 75 feet left
CT-23-73 21,+90 Centerline
CT-85=75 214+80 - 75 feet right

The soils generally consist of the surficial organic layer to five feet thick.
This layer varies from a peat to a peat sand. Underlying the organic layer
boring CT-23-73 encountered seven feet of gray sand, boring CT-85-75 encountered
seven feet of sandy silt with cl;& layers, and boring CT-86~75 encountered five
feet of stiff gray sandy clay. The borings then encountered 65 to 68 feet of gray
silty clay. Beneath the clay layer the borings encountered sand and gravel.
Refusals were encountered at approximately 80 foot depths. The detail sheets
for the washborings made in this section are included as Sheets 42 through Lh.
No stability problem is anticipated in this section as the clay exhibits
good shear strength characteristics.
Calculations based on soil information from boring CT-23-73 indicates.that
approximately 3.6 feet of settlement can be anticipated with the construction
of a 15 foot fill. This settlement should occur over a very long period.of
time unless sand drains are used to hasten the consolidation rate.

Station 215+50 to 225+50:

This is a long cut section with a proposed finish grade approximately nine
feet below the existing ground level.

Washboring CT-82-75 was made on centerline at Station 219+00. The boring
encountered 31 feet of medium density fine brown sand underlain by a 94 foot
layer of gray silty clay. The detail sheet for boring CT-82-75 is included
on Sheet'h5. Ledge should not be encountered in the excavation for the roadway
through this section.

Station 225+50 to 227+00:

A maximum of 17 feet of fill is proposed in this section. No soils explorations
were made within this section.
Based on the stability analysis conducted at Station 227+50 it is believed

that the embankment can be constructed to the proposed finish grade with adequate
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stability. : '

Station 227+00 to 229+00:

This is a fill section with a maximum of 22 feet proposed.

Four washborings were made in this section at the following locations:

Washboring Station Offset
CT=22-73 227+50 Centerline
CT=84-75 ) . 227+4h2 80 feet left
CT-87-75 227+50 172 feet left
CT-88-75 227+50 170 feet left

The detail sheets for these borings are shown on Sheet 4,6 through 49 of the
illustrations. The borings encountered nine to 18 feet of brown organic.sand.
Beneath this surficial organic layer the borings encounteredagﬁ”%o %BLfeet

of medium consistency gray silty clay. Underlying the clay the borings
encountered gray sand and gravel., Refusals were noted in two washborings

at a depth of approximately 100+ 5 feet.

A preliminary settlement analysis was made at Station 227+50 and indicates
that approximately 4.7 feet of settlement may be anticipated. A stability analysis
vwas also made at Station 227+50, The analysis indicates that if the embankment -
was built to proposed finish grade the factor safety agianst shear would be 1.16.
The analysis also indicated that the embankment could only be built to a height
of 18 feet while insuring adequate stability. The full proposed embankment height
can be built only if counter-balancing toe berms are provided or if the embankment
is constructed in stages with waiting periods between fill stages. If sand drains
are installed the waiting periods could be minimized. The stability analysis alsb
indicatea that to insure a safety factor of approximately 1.25, 10 by 75 foot toe
berms would have to be constructed. Relocation of Goosefare Brook to 10 feet
beyond the outer limits of the berms would also be required. The results of the
stability analyses are shwon on Sheet 66 of the illustrations.

The culvert is proposed at Station 228+50., Additional soils information

will be required in this area before the final recommendations as to support
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of the box culvert can be made.

Station 229+OO to 229+50:

This is a short fill section with a maximum of 16 feet proposed. With the
construction of the proposed embankment to the finish grade, it is believed that
the stability of the embankment will be satisfactory. This is based on the
stability analyses made from the previous section.

Station 229+50 to 234+00: -

The proposed finish grade of this section is less than three feet above the
existing ground. A minor amount of excavation may be required but no ledge
excavation is anticipated. Thestability of this section should be adequate.

Industrial Spur:

An Industrial Spur is proposed to connect I-195 and Route 112 while
providing access to an industrial pérk. The proposed Industrial Spur will
connect with Route 112 at approximately Station 33420 of Route llZVand run
in a northerly direction approximately L60O feet. The spur will connect with
1-195 at approximately Station 126+00 of I-195.

No soils explorations were made along the proposed Industrial Spur alignment.
Some soils information was obtained from washboring CT-64~73 which was made along
the I-195 alignment at Station 124+00.

From Route 112 to Station 23+00 the proposed finish grade of the Industrial
Spur is only a few feet above the existing roadway grade. From Station 23400
to 25+00 the proposed grade is a maximum of a foot below the existing ground.

The proposed alignment follows the existing roadway to approximately Station
28+00. A fill section is proposed to Station 42400 with a maximum of 12 feet
required at Station 33400, A cut section is then proposed between Station 42+00
and 50+00., A maximum cut of ten feet is planned. The proposed finish grade for
the remainder of the spur to Station 56400 is near the existing ground., Some

shallow cuts and fills will be required.
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Settlement or stability problems are not‘anticipated along the Industrial
Spur as the fills proposed are not excessive.
Based upon washboring CT-64-73, ledge excavation is not anticipated in cut

sections.

SOIL PROPERTIES

Two major deposits of clay exist along the proposed alignment of I-195.

One deposit is located at fhe begiﬁning of the proposed project and extends to
approximately Station 140+00. The other deposit extends from approximately
Station 205400 to the end of the project.

The many undisturbed samples taken from the clay déposits underlying this
project were forwafded to the Soils Testing Laboratory in Bangor where they were
tested to determine the index and consolidation properties of the clay.

The soil properties of these two clay deposits are discussed in detail
within this section.

Station 94+00 to 140+00:

This marine clay deposit is very thick from the beginning of the project
to approximately Station 124+00. The thickness of clay exceeds 100 feet adja-
cent to the Maine Turnpike. From Station 124400 to 140+00, the thickness of
clay is 20+ feet. |

Adjacent to the Maine Turnpike the upper 4O+ feet of the clay layer has a
water content of 34+ 8 percent, 1In the middle of the clay layer (4O feefi to
85 feet+) the water content is 4O+ 5 percent., A water content of 37+ 7 percent
exists in the lower depths of the clay deposit. Between Station 124+00 and
140+00 the clay deposit has a water content of 40+ 7 percent. The liquid limit
of nearly all of the clay within this deposit is at or slightly below the natural
water content., The plastic indéx is genefally léi L percent. The specific gravity of
the clay is 2,78+ .06.

The in-situ shear strength of the clay was measured‘using a field vane.

Near the beginning of the project, the field vane shear strength is 0.32+ .07
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tons per square foot (TSF) in the upper 4O+ feet then gradually increases to
0.75+ .08 TSF near the bottom of the clay deposit. At Station 124+00 the field
vane shear strength is approximately 0.34 TSF to a depth of 20 feet and increases
to about 0.45 TSF below 20 feet. Field vane tests indicate that the clay under-
lying the area behind the Maremont Corporation (Station 134+50) has a shear
strength of 0.59+ .05 TSF. The shear strength as detérmined using the labor-
atory vane is generally 2/3 the field vane strength, but does approach the field
vane strength for the deeper clay at some locations, Undrained unconsolidated
triaxial tests were ruﬁ on a few samples and indicate close agreement with the
lab vane shear strength. Several consolidated undrained triaxial tests were
run of samples of clay from this deposit. The effective angle of shearing
resistance is approximately 21 degrees., The results of these tests are shown
on Sheets 56 through 60 of the illustrations.

)Thirty samples were used for consolidation tests and the pressure-void
ratio curves are summarized on Sheets 50 through 53. /The compression index
(Cc) as indicated by these tests ranges from 0.21 to 0,72 with the majority
falling in the 0.43+ .10 range. The recompression index (Cr) varies from 0.037+
004, in the upper portion of the clay deposit to 0.059+ .Oll in the lower depths.
The coefficient of consolidation (Cv) varies considerably for those samples tested.
The values range from 11 to 150 square feet per year (Ft.'z/yr'.), but for many
of the samples the Cv falls in the 45+ 10 range. The preconsolidation pressures
indicated by the consolidation tests when compared to the estimated existing
stress indicate that much of the clay is normally consolidéted: The clay

encountered at Station 124+00 shows some preconsolidation.,

Station 205400 to 23L+00~:

This marine clay deposit begins at approximately Station 205+00 and gradually
becomes thicker ahead on the proposed roadway alignment. From Station 219+00 to

the end of the project the clay layer exceeds 90 feet in thickness.
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The clay deposit has a water content of 45+ 5 percent in the upper 40+ feet
and a water content of 38+ 6 percent below a depth of 4O+ feet. The clay is not
 as sensitive as near the beginning of the project as the liquid limit is approxi-
mately eight percent below the natural water content. The plastic limit is
generally 12+ 4 percent, The specific gravity of the clay is 2,77+ .03.

The field vane shear strength is generally about 0.32+ .08 TSF in the upper
LO+ feet and gradually increases -to about 0.70 TSF near the bottom of the clay
layer. The laboratory vane tests and undrained unconsolidated triaxial tests
indicate shear strengths equal to approximately 2/3 of the field vane strength.

Twelve samples were used for consolidation tests and the pressure—void
ratio curves are summarized on Sheets 54 and 55. The compression index (Cc)
ranges from 0.32 to 0.82 with the majority of values falling in the 0.47+ .03
range, The recompression index (Cr) is generally 0.057+ .0l. The coefficient
of consolidation (Cv) for those samples tested varies from 7 to 84 ftz/&rs.
for normal load increments. It is believed that 45 ftz/&rs. would be a
realistic design value of Cv' The upper portion of the clay encountered -

at Station 227450 has apparently been slightly preconsolidated.

STABILITY ANALYSIS

Stability analyses were conducted at several locations where high fills
are proposed. There are three areas where severe stability problems are
predicted if the proposed embankments aré constructed.

Inadequate stability is predicted between Station 102+00 and 113-+00.
The proposed fill height varies from 25 to 33 feet within this section. A
stabilitj analysis was performed at Station 108400, Based upon soils infor-
mation gathered from washborings made at this location, the analysis indicates
that the underlying soils will support only 25 feet of fill. One method that
will insure adequate stability is to construct the embankment in stages allowing
a long time (years) between stages for consolidation to occur and shear strengths

of the underlying clay to increase. The waiting period between stages can be
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minimized by installing sand drains to hasten the rate of consolidation and, thus,
the rate of increase in shear strength. The use of sand drains should also mini-
- mize post pavement settlement in this section., The second method which shouldl
provide édequate stability to the embankment is toAprovide counter-balancing

toe berms. The stability analysis at Station 108+00 indicates that the embank~

i are3z')

ment could be built to the proposed finish gradé‘with the use of 14 by 90 foot

toe berms, 1If this option is implemented the toe berm elevation would vary from
approximately elevation 107 at Station 102+00 to elevation 100 at Station 113+00.
The results of the stability analyses are shown on Sheet 62 of the illustrations.
Another area where stability problems will exist if the embankment is con-
structed to the proposed finish grade is between Station 116+50 and 118+5OQ It
is proposed that I-195 cross over the brook and a future railroad spur at approxi-
mately Station 117+50. Two options are being considered by the Interstate Design
Section., The first option is to construct a culvert for the brook and to build
the embankment for the roadway. The building of the bridge for the crossing of
the future railroad spur would'be delayed until construction of the spur. This
option would require 25 to 30 foot fills in this section. A stability analysis
was conducted at Statim 117+50 indicating that if the embankment were constructed
to finish grade the safety factor again shearing would only be 1.15. This is
believed unsatisfactory. The analysis also indicated that the underlying soils
could only support 26 feet of fill. The embankment can be constructed to the
proposed finish grade if stage construction is used. Long waiting periods (years)
between stages will be required unless sand drains are installed. Another
suitable means of constructing the embankment to the proposed finish gradé is
to use counter-balancing toe berms, The stability analysis at Station 117+50
indicated that it would require 15 by 6Q foot toe berms to obtain adequate
stability, The results of the stability analyses are shown on Sheet 64 of the
illustrations,

The second option is to construct a bridge for the brook and the railroad

spur during the initial construction of the Interstate roadway. The proposed
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approach fills would vary in height from 25 to 30 feet. The stability along
the centerline éf the roadway was investigated assuming that the bridge would
. be constructed, The analysis indicated that a safety factor of 1.35 should
result. The stability perpendicular to the roadway centerline in the approach
areas is believed critical. Corrective measures such as stage construction
or counter-balancing toe berms as discussed for Option No. 1 may be necessary.
The results of the stability ana{ysis along the roadway centerline is shown
on Sheet 63 of the illustrations.

Stability problems are also predicted from Station 227+00 to 229+00. The
maximum of 22 feet of fill height is proposed. A stability analysis was made
at Station 227+50 which indicates that if embankment was built on proposéd'
finish grade the factor of safety in shear would be only 1.16. The analysis
also indicated that the embankment could only be built to a height of 18 feet
| while insuring adequate stability. The full proposed embankment height can
be Built.only if counter-balancing toe berms are provided or if the embankment
is constructed in stages. If stage construction is used, long waiting periods
will be required between stages unless sand drains are installed. If toé berms
are provided, the stability analysis indicated that to insure adequate safety
factor against shearing, 10 by 75 foot toe berms would have to be constructed.
Relocation of Goosefare Brook to 10 feet beyond the outer limits of the berms
would also be required. The results of the stability analysis are shown on
Sheet 66 of the illustrations.

Marginal stability is predicted between Station 94+00 and 102+00., A
stability analysis at Station 101450 indicated that with a fill height of 27 feeﬁ
a safety'factor of 1.26 would result. No corrective measures are being advocated.

A stébility analysis was performed at Station 124+00 which indicated that
a proposed 24 foot fill at that station should have an adequate safety factor of
1.3. |

The underlying clay of the remaining sections of roadway exhibit good shear

strength characteristics and no stability problems are anticipated.
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SETTLEMENT ANALYSE,

Settlement estimates were made at several locations where the washborings
encountered clay. A settlement analysis was made at Station 101+50 approximately
50 feet behind the proposed abutment location. Calculations indicate that
approximately 2.6 feet of settlement may be anticipated at this location.

Since the structure carrying I-195 over the Maine Turnpike will be pile
supported, sand drains should be -considered to hasten the settlement and
minimize post-pavement settlement..ﬁ : -+ . f;u’ )

Calculations made utilizing data from the wéshboriné CT=72=73 (Station
108+08 centerllne)lndlcate that the proposed fill (31 feet) at this location
should settlement dout @+ feet. | /! T it e

The preliminary settlement estimate based on wash%ofing CT-64~73 made at
Station 124400 on centerline suggests that a settlement of 1.8 feet can be
expectéd at this location.

While no consolidation tests were performed on samples from Boring CT-65-73
at Station 134+50, 25 feet left, a rough calculation using average values from
other consolidations tests on the project indicate that the proposed fill of
25.5 feet at this location will cause nearly three feet of settlement.

Calculations based oninformation from boring CT-23-73 indicate that the
15 foot fill proposed at Station 214+90 should undergo 3.6 feet of settlement.
This settlement is believed long term in nature and if the decision is made to
use sand drains on this project they should be installed in this area.

The preliminary estimate is that about 4.7 feet of settlement can be
anticipated at Station 227+50.

It is recommended that sand drains be considered in areas where the

anticipated settlement exceeds two feet. The sand drains should hasten

the settlement and minimize post-pavement settlement.
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SUMMARY

Twenty-eight washborings have been completed to provide preliminary soils
information along the proposed alignment for I-195 in Saco.

The preliminary gradeline requires a large amount of high fills as well as
two substantial cut sections. Washboring locations were selected to determine
the underlying soils stratification upon which the high fills are proposed, and
to provide an indication of the soils stratification in the vicinity of the
proposed structures. A washboring was also made in each of the substantial
cut sections,

Near the begimning of the project adjacent to the Maine Turnpike more*than
100 feet of clay was encountered by washborings. Very deep clay was also |
encountered near the end of the proposed I-195 alignment where it approaches
Route 5. 1In addition, a 20+ foot layer of clay was encountered near Station
12,400 and Station 134+50. At some locations this gray clay is overlain by
sand, At others it is overléin by brown clay and at one location was overlain
by surficial layer of peat. Ai all locations the gray clay is underlain by
sand and/br gravel, Most of the borings which did not encounter the gray
clay either encountered stiff brown clay over sand and gravel, or sand and
gravel from the ground'surface. One boring encountered surficial peat over
gravel, ledge is shallow between Station 145+75 and 157+00 and also between
Station 164+00 and 203400, Some ledge excavation is anticipated - between
Station 145+75 and 157+00

Stability analyses made using the information from the preliminary wash-
borings indicate that there are three areas where severe embankment stability
problems are anticipated with the presently pr0poéed gradeline., These areas
are from Station 102+00 to 113400, Station 116+50 to 118+50, and Station 227+00
to 229400, The stability analyses indicate that the full proposed embankment

height can only be built if counter-balancing toe berms are provided or if the
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embankment., is constructed in stages with'waiting periods between fill stages.,
With stage construction, the waiting periods can be minimized if sand drains
are installed.

Calculations based on preliminary washborings indicate that in fill.sections
where the washborings encountered clay, significant settlement can be expected.
These preliminary settlement estimates vary from 1.7+ feet in the vicinity of
Station 124+00 to 5;25 feet in the vicinity of Station I@é+OO. -The use of
sand drains should be considered in areas where the anticipated settlement
exceeds two feet, The sand drains should hasten the settlement and minimize
post—pavement settlement,

A preliminary materials inventory, prepared in June, 1974, by Geologist
George Faton, is included as Appendix A.

Appendix B contains soils'mapping of the project and the results of a

drainage study coﬁducted by Soils Research Scientist Ray Woodman,

Prepared by pc/wf' Z/O. %.mu_—,u

Robert M, Harmon
CE-I .

Approved by N s é%l,—////

Melvin W, Morgan
Soils Engineer
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PROJECT SUMMARY |
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. o -
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. NO PROBLEM— PRIMARILY
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LEDGE
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PROJECT SUMMARY (CONT.)

“STRUCTURES .jf;;,;;;f' ~ ewne
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| GROUND ELEVATION

] No L.GE EXCAVATION =
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_sTA. z|4+90 c_ ’

// ot = DEEP .

| stasiiTy ano smLsmaw |
| rroBLEMS IF cous‘muc'reo
| as PROPOSED

SECTION AMOUNT C/F STABILITY SETTLEMENT
’ , WITH SURFICIAL PEAT
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CUT — FiLL ‘ SETTLEMENT EXPECTED
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$ - - .
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ANALYSIS AT STA.227 +50 .
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" AT STA. 227 +50

229 +50 - 234 + 00

C - SHALLOW

NO PROBLEM

f gLEDGE EXGAVAT!ON IS

. ;Nor EXPECTED

et aane




SHEET NO. 7

LEGEND
PLAN SYMBOLS
O_______ ROD SOUNDING
Qo AUGER BORING
o_______ BORING & SOUNDING
O POWER AUGER
®_______ WASH BORING
S SEISMIC: SHOT LOCATION
o _______ RESISTIVITY : TEST LOCATION
= TEST PIT
LY LEDGE ON SURFACE

EXPLORATION NOTES

oo WATER LEVEL

5'6__ ______ BLOWS PER FOOT - ROD SOUNDINGS
80— MATERIAL & SAMPLE NO.-AUGER BORING

ﬁ _______ DEPTH OF MATERIAL CHANGE (i reer)

* _______ BOTTOM OF EXPLORATION

3 _______ REFUSAL

SML-233(4/74)
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SHEET NO. 23

BORING NOTES

All samples and vanes are made shead of casing
-3~ Water elevation

~2_ Number of blows uired to drive extra heavy casing one
foot with 400 f+. 'I'gg of energy per blow 4 S

I Location of sample or sample attempt
Number and t+ype of dry sample

1D 8 ¢H Sampler *1290's
IC 270.D. 16 ¢a. seamless tubing
U 3%2° 0.0 16 g8. seamless tubing

IW  Wash sample and number

MD Unsuccessful sample attempt and +ype of sampler

._ Number of blows required to drive spoon or tubing one foot
with 350 ft Ibs. of energy per blow

Sampling spoon or seamless tubing driven by static weight
H of 'J',?,-.',",sods and h;mmer ng oni by 8

P Piston sampler
Field vane test
Bottom of boring (may not be bottom of soil strata)
Refusal of drill rods or cesing(may not be ledge)
E}"% Locations cored by diamond bit and per cent recovery of rock

: SHEAR NOTES
® Field vane shear strengths
X  Leborstory vane shesr strengths
—» Shear strengths in excess of capscity of equipment
O  One helf unconfined compressive strengths
WATER CONTENT NOTES
O Nstural water contents,given as per cent of dry weight

®---X Plastic and liquid limits
Ignition losses are given as per cent of dry weight

SML-203
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Appendix A
Preliminary Materials Inventory
Saco
Proj. 195-2(1)

June 1974

A preliminary ground survey was begun in October, 1973, to determine
the availabllity of materials needed for construction of Project 195—2(1).
The general area in the vicinity of the project is divided into two
separate entities by the cities of Saco and Biddeford and also by the
Saco River, Tﬁe large area just south of Biddeford has been used as a
source of material for many years and is, for,practical purposes, worked
out. Those who own any remaining materials dé no wish to sell in any
valume as the location close to the city inflates the value of any type
of material. The areas Just west of the turnpike and north of.Route 111
are worked out. The larger area is now the town dump and the pits here
are quite shallow on ledge and with water. The smaller area near Route 111
is deeper but is down on till with very little material remaining except
silty bouldery till.

The larger area west of Biddeford and west of the Saco River has not
been investigated and may not need to be. They are not in any way readily -
accessible from the project location.

The best source of material is apparently ih tﬁe large outwash which
lies west of the turnpike in Saco between Boom Road and Route 5. Much
of this area is in farms or new homes but owners of two of the largest
pits, now PN 121 and PN 124, say that they will sell material. All of the
materials required, with the exceptions of the aggregate'subbase gravel should -

be readily available in either of these pits. Boarser material exists in



D
quantity in both pits but in generai it is deeply buried beneath sand or fine
sand with some clay and it is extremely variable in grain size. A great deal'
of planning, screening, and good fortune would be necessary to extract
105,000 yards of subbase gravel from both pits combined though it might
possibly be done.

Area PN-122 in the SW corner of the outwash may contain enough material
of various kinds to supply most of the materials required including the
subbase gravel. A series of borings were completed on this property
two years ago. They logged an average of 12 feet of gravel at the surface
over 8 feet of sand of various grades on wet clay silt. Recently a few
back hoe test pits were completed on the lot by Saco Mobile Homes who
is the owner. These indicate that the gravel is clean but possibly somewhat
sandy, possibly a very stoney sand with cobbleé up to 12 inches. This
area should be sampled to better evaluate its potential since gravel other
than in the areas mentioned may not be readily available except at
considerable distances from the project.

Large amounts of clean sand are available at PN-123 as the owner has
indicated that he would sell. The pit has a high face and little overburden.
Near the bottom of the face the material becomes cobbly and the State at
one time had a crusher at this pit. The cobbly layer dips down and the
ground water table is not very far beneath the pit floor. The area just
across Rocky Hill road is part of the same &eposit and may be an additional
source of gravel as well as sand bu£ the owner is difficult to locate

on short notice.
George Eaton
Geologist II
Encl:

Portland Quad - SW Corner ,Qizﬁquaov“&ﬁ/ °é%/ Y\\\
Buxton Quad - SE Corner sy %\D LoD
Kennebunk Quad - NE Corner ka;bixﬁﬂ\ *’éiz-f°”%7zy '
Biddeford Quad - NW Corner M/fu/if
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APPENDIX B
DRAINAGE STUDY
SECO
PROJECT 195-2 (1)
SEPTEMBER 1975

Hydrologic data for sixteen watershed .areas bordering this project are
tabulated on the attached data sheets. latersheds are shown on two attached
drainage maps.

Ridge lines were delineated on very good quality airprotos flowm 4/21/65
at the scale of 17 = 500' and 17 = 1000f.

This study was done in September of 1973, at which time spot field
checks were made.

R. G. loodman
Soils Research Scientist

Att: Two Date Pages
Two Drainage Maps



APPENDIX B
DRATINAGE STUDY

SACO
Project 195-2 (1) October, 1973
ARTA POTTER 1021 BENSON RATIONAL
Stor. Elev. Runoff Chan. Approx.
Area Station Acres Scgii. Ind. K. LF Slope Stor. Drop Dist. Coef. Type %
No. Yo Ft/iii. Acres (Ft.) (Ft.) C. TFactor Forest Remarks
. “ JATN LINE
1 111+00 508 79 24,0 0.15 29 122 53 10000 N/A 1 90
2 117+50 57 .09 8.7 0.2 39 5 30 2500 0.15 1 100
3 133+70+ 1055 1.65 13.5 N/A 29 u2 67 12200 N/A 1 50 Includes Areas 1, 2, 10,
11 and 15
L 1L2+00+ 32 05— 0.6 70 —_— 28 1600 0.5 1 30
5 166+00 42 07 7.1 0.4 21 3 16 2300 0.3 1 95
54  174+00+ 15 02 27.0 0.3 35 L 11 1150 0.25 1 95 Small swampy area
6 192+00+ 30 .05 10.0 0.55 31 3 19 2100 0.5 1 30 Includes area 14
7 203+00 12 02— 0.4 115 —— L5+ 1350 0.4 1 75 Could possibly be carried
ahead in left ditch, cmit-
ting need for culvert.
215400 36 I o - J— 0.45 140 — 81+ 2600 0.45 1 L0 Includes area 7.
9 228400 3172 L4.96 3.5 N/A 31 270 134 20700 N/A 1 N/A Goosefare DBroolk.
(Includes all area.)
ROUTE 112 CONNECTOR
10 18+00 8L .13 7.1 0.35 9 6 8 2750 0.3 1 25
11 39+50 982 1.53 14.3 31 140 65 11500 N/A 1 N/A Includes areas 1, 2, 10, 15

0.35



AREA POTTER 1021 BENSON RATIONAL
: Stor. Tlev. Runoff Chan. Approx.
Area Station Acres SgMi. Ind. K. LF Slope Stor. Drop Dist. Coef. Type 5%
No. % Ft/Mi. Acres (Ft.) (Ft.) C. Factor Forest Remarks
U, S. ROUTE 2
12 —— 2110 3.3 9.6 N/A 39 203 115 15800 N/A 1 N/A
13 _— 31 .05 16.0 0.5 26 5 16+ 23C0 0.45 1 65 . Includes area 5A proposed
just north of interchange.

14 20 .03 15.0 0.5 10 3 6+ 1300 0.5 50 At proposed interchange.
15 Beneath 49 08 — 0.35 178 — 30 2350 0.3 1 65

southerly

ramp at

Turnpike

Interchange




( | \ APPENDIX B
SV DRAINAGE AREAS
N | SACO

— PROJECT 195-2(1)

Scale 1":1000'
OCTOBER 1973
MAP |

"(skééb‘f"“ 2 for area No.l2)

{See Map 2 for area No.9)
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_ APPENDIX C
NEERING SOLLS
Y - SACO
~ PROJECT 195-2(1)
.~ Scaole I"=1000'
 JUNE 1976
EXPLANATION |
matrix 4 dndy gwuniﬂi&_

or cloyey

NOTE: |
G = Fine +o medium sand




B. P R. SHEET TOTAL |
STATE PROJECT NUMBER
REG. NO. oJeC NO. SHEFTS

STA.100+00 ¢ 1-195=
STA. 17464 06.840 ¢ ME. TPK. !

STA. 126+00 |-195 =
STA. 43 +80.64 INDUSTRIAL SPUR

STA.I181+92.76 |-195+=
STA. 39+ [6.03 RTE. |

w{ INDUSTRIZ

&.2.2
2 te Vg

=M=

LEDG

NOTE 80DK | G

MEEHUMI bl 1FF CONS
w/;SANDMAND/ORSiLT

k |05 | ||0 : "5 e ' 30 = L mm— '75 __________






