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FMERSON MILLS BRIDBE

INTRODUCTION

The subsurface investigation has been completzd for -the
proposed constriction of a bridme to carry the Intérstate |
Highway ovef the relocated Emerson Mills Road and the Bansor
and Aroostook Railroad Lines in the Town of Hampden, Maine.
This project, I-IG-95~7(15), is located approximately .2 of
a mile southerly of the present crossing of the Emersoﬁ Mills
Roadﬁgng/tne railroad tracks in Hampden.

E“%ésh boring crew under the supervision of Mr. Carlisle
mace a boring on the left and right ends of eacﬂ of the proposed
substructure units for the two abutments and three piers, both
on the north and southbound lanes. The two roadways, north-
bound and southbound lanes, are approximately 170 feet apart
on center line and thus the substructure report will deal with
each bridgs. '

Included behind the text are the borings notes onlSheet
1 while the éetails for sll the borings are shown on Sheets 2
through 1% inclusive. A plan showing the proposed substructupe
unit location togetber with the center line profiles north-~
and southbound as well as transverse sections on the abutments
and riers are shown on Sheet 14, Design data for spread foot-

ings is shown on Sheet 15.



GINZREL CONDITIONS

In order to provide acdequate clearance over the Bangor
and Aroostook Railroad tracks, it has been necessary to raise
the grade on the Interstate to above elevation 163.6. Since
the ground surface lies in tune vieinity of elevation 131, fills
on either side of the bridge will be 30 to 35 feet high. Because
the ewbankments will be completed prior to the comnstruction of
the substructures, it is believed that the abutments can derive
thelir support or piles driven through the approach fill into
the uncerlying soils. These underlying soils consist of a layer
of stiff weathered silty clays between five and ten feet in
depth. These stiff cleys are underlailn by a very dense till
and the ledge surface underlies the £1l11 at s distance of five
to fifteen feet. In several of the borings a large boulder was
encountered within this underlying till. The casing rssistance
and spoon count resistance in sampling the tills indicate that
piles cannot penstrate to any great depth within this till.

The estimated length of piles may be erratic due to the large
boulcers within the area.

This dense till shoulc¢ adeguately support the proposed sub-
structures by spread footing and design data has been included
and is shown at the rear of this report, provided the footings
are placed in this underlying till. Since the overburden is
impervious and the ledge surface is not too far below the tills,
some water should be expected in excavating for the footings.
The dense weﬁthered clay silts should almost stand on a ver-
tical slope for short periods provided no leakage or weeping

is noted within the soils. It would be doubtful in any area that
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the foolting c¢an be placesd directly on the ledge surface ﬁithout
an excess of excavation. In general it is believed that the
footing placed eight to ten feet below the surface will be
within the tills and should offer adequate support. If piles
are to be used to suppert the substructures and it is doubﬁ-
ful that piles can penetrate to any substantial depth due to
large boulders within the till.

SUBSTRUCTURE UNITS

Northbound Lane

Abutment No. 1

Borings AC-43 and AC-44 were made on the right and left
ends respectively of the proposed location of Abutment No. 1
at Statiom 3625 /4 44.42. The details for these two borings
are shown on Sheet 7 while the plan and transverse sections
are shown on Sheet 14. The ground elevation at the proposed
abutment is in the vicinity of 140 whereas the finished grade
elevation is near elevation 168 or a fill of 28 feet is pro-
posed behind this abutment. These borings indicate that the
subsoils consist of a top layer of very stiff weathered silty
clay extending to elevation 131 below which a dense till was
noted with the bedrock surface being cored on the right at
elevation 123.1 and on the left at elevation 124. These sub-
soils are high in shear strength and should adequately support
the proposed fills without shearing d;.fficulty.

Since the fills will be constructed prior to the sub-
structure, the substructure could be supportesd by piles. It
is doubtful that piles can penetrate through tu.e appfoach fill

and very deep into the underlying dense tills below elevafion 131,
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A high casing resistance should be encountered the entire depth
of driving and thﬁs steel piles would be recommended.,
Pier No. 1

Borings AC-45 and AC~46 were made on the right and left
sides respectively of the proposed location of Frier No. 1 at
Station 3626 £ 06.3. The details of these two borings are shown
on Sheet 8 wihile the plan and transverse sections are shown on
Sheet 14. As can be seen on the transverse sed¢tion the ground -
slopes gently to the left within this area and the same soils
as encountered at thelabutment were encountered within these
two borings. The ground elevation was noted to be 140 on the
right and 138.5 on the left and the stiff clay noted to extend
to elevation 1%2.2 on the right and to 130.8 on the left, below
which the dense brown till was noted and the ledge surface, five
feet of which was cored, in the vicinity of elevation 122, Since
the finished grace over the railroad tracks is elevation 163.6
the proposed pier will be quite high. The dense brown till
should acdequately support the proposed pier by the use of spread
footing and design data has been included on Sheet 15 provided
the footing is placed within this dense till. This would mean
an excavation of at least eight feet and nearer ten. It may
be more econcmical to drive piles turough the weathered silt
into the tills but it is doubtful because of the high casing
and spoon resistance, that the piles can penetrate to the ledsge
surface. Because of the high casing r:sistance, steel piles

Awould be recommended,



tier No, 2

Borings AC-47 and AC-48 were made at the risght anc left
ends respectively of the proposed location of Pler No. 2 at
Station 3626 £ 63. Tha details for these two borings ars shown
on Sheets 9 and 1C wnile the plan and transverse sections are
shown on Sheet 14. As was similarly encountered at tier No. 1,
the subsoils consist of a brown weathered silt clay below whiqh
was a brown till. The ground surface slopes slightly to the
left while the silty clay dips in the opposite direction with
the top of the dense brown till being noted at approximately |
elevation 130 on the ripht and 131 on the left. Since the groﬁnd
line is at elevation 138 it would take eight to nine feet of
excavation to place the footing dir:ctly on the ledge surface.
Because of the high blow count Soth on the casing and. on the
sampling spoon, it is believed that ac2guate support can be de-~
rive¢ within the dense underlying till provided that footing
is placed below elevation 129. Tesign data has.been included
and is shown on Sheet 15. The substructure could also be
supportad by piles d iven taorouch the clay silt into the dense
tills but because of the high casing resistance it is doubtful
that the piles coulc psnetrdte t0 the lédge surface.
kier No, 3 |

Borings AC-51 and AC-52 were made on the right and left
ends respectively of the proposed location of Fier No. % at
Station 3527 £ 12.60. The details for these borings are snown
on Sheets 11 and 5 while the cent:r line profile, plar, and

transverse szctions are sanown on Sheet 1l4. These two borings
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were made adjacent to the present railroad track. Boring
AC-51 is in filled land since a gravel layer was noted to be
on the surface instead of the brown weather c¢clay previously
noted to overlie the entire area. On the left side in Boring
AC=-52 the stiff ciay was underlain by a medium-~-density sand
and the dense till was noted at elevation 126. On the right
side the till was noted to start at elevation 129 and the
top two feet of it in loose density. It is believed that if
the substructure was supported by spread footing placed in the
underlving till below elevation 128 that sufficient bearing
from the subsoils could be dericed and design data is included
on Sheet 15, The ledge surface was noted to be at elevation
119.2 on the left while on the right end 4 feet of boulders
was cored beginning at elevation 124.3, Files could also be
used to support the substricture at this site. Steel piles
would be recommended due to the high casing resistance
anticipated within the area.
Abutment No. 2

Borings AC-57 and AC-58 were made at the left and right
ends respectively for the proposed location of Abutment No. 2
at Station 3627 £ 64.40. The details for these two borings
are shown on Sheets 10 and 1l while the transverse profiles
are shown on Sheet 1l4. The ground surface is at elevation 138
with the finished grade above elevation 160. Thus a 30-foot
£ill is proposed behind the abutment. This £ill will be |

constructed prior to the substructure. It is believed that
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piles should be used to support the substructures. It is
believed that piles can penetrate through the fill and stiff
clay into the underlying dense tills in the vicinity of ele~

""" vation 128. The stiff weathered clay silts which overlie the
area and extend from the surface to ele¥ation 128 should ade-
quately support the proposed high fills within this area with-
cut shearing or causing extensive settlement. The dense brown
tills previously noted continue to underlie the weathered clay
silts and he ledge surface cored on the left at elevation 116.4
while the borings on the right énd had difficulty when the
casing broke off due to the compact tills. It is doubtful if
piles could r:ach this lower elevation due o the friction
developed from the aprroach fills in the top soils. Steel piles
would be recommended due ' to the high anticipated frictional

ra2sistance.

SUBSTRUCTURE DITAILS

Southbound Lane

Abutment No. 1

Borings AC-39 and AC-40 were made on the rirht and left
ends respectively for the y;roposed location of Abutment No. 1
at Station 3627 £ 14.9%. The (etalls for these two borings
are snown on Sheets 3 and 4 while the plan and transverze sec-
tions are shown on Sheet 14, As was previously noted the
finished grade of the hishway is above elevation 160 wihile the

ground surface noted by these two borings was at elevation 137.



Thus, a substantial fill is to be proposed behind the abutment
and this fill would normally be constructed prior to the con-
struction of the substructure. It is believed that it will be
more economical to drive through the approach £ill and into

the underlying soils. The elay silts extend to elevation 129
below which the dense tills were noted. Boring AC-39 was stopped
by a bouldgr at elevation 124 while Boring AC-40 was able to
penetrate to the ledge surface at elevation 111.9. These firm
underlying soils should be acequate to support the proposed
fills and piles without causing settlement or shearing difficul-
ties. Steel piles would be recommended due to the anticipated
high driviag resistance.

tier No. 1

Borings AC~41 and AC-42 were mace on the right and left
ends respectively of the proposed location of ricer No. 1 at
Station 3627 # 67.70. Boring No. 1 was made on center line
of the propored substructure and was made during DPecember of
1960Q for preliminary information on the cubsoils within the
rroposed bridre location. The details for these borines are
shown on Shex>ts 2,5 and 6 while the plan and transverse section
are shown on Sheet 14, The same subsoils previoasly encoun-
tered were noted within this area except that beneathtthe
stiff brown clay the dense brown till changed ©© gray in color
below elevation 129;5 on the right at elevation 121.5 on the
left. Casing resistance in general below elevation 128 was
well above IOQ, the practical limit for which piles can be
driven. . - With- an excavation of eight to nine feet,

it is believed that the substructure can be supported directly
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on this demse till. Design data has been included and is

shown on Sheet 15, provided the bottom of hhe footing is placed
below elevation 128, Files muld also be ussd to support the
substructure for this pler but it is doubtful if piles can
penetrate much below slevation 126 due to the density of the
underlying soils. Because of large boulders these piles may
be stopped at a higher elevation while others may penetrate
three to five feet lo-er in depth. OSteel piles would be
recommended.

Pier Ro., 2

Borings AC-49 and AC-50 were made on the right and left
ends respectively of Fier No. 2 at Station 3628 £ 17.26.
The détails for these two borings are shown on Sheets 5 and 9
while the plan and transverse sectlion are shown on Sheet 14.
Boring AC-49 was stopped by a boulder at elevation 125.8
whereas Boring AC-50 erncountered the ledge surface in the vi-
cinity of elevation 112. The ground surface in this area is
at elevation 134 and the stiff brown silty clay was noted to
extend to elevation 127 on the left but next to tihe ground
surface in Boring AC-49., The top of the %#4ill was noted to
be at elevation 130 on the rigit but dropped off to 127 on
the left. It is therefore bvelieved that sprcad footings could
be used for the support of this pler provided the bottom of
the footing is pPlaced in the underlying dense tills below
elevation 126 and design data has been included on Sheet 15.
Flles could also be used to support the sibstructures but

because of boulders some piles may go deeper than elevation
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120 on the right but in no case should they be able to penetrate
below elevation 125. Because of the high casing resistance,
steel piles should be used.
Fler No. 3

Borings AC~53 and AC-54 were made at the right and left
ends respectively of the proposed location of Fier No. 3 at
Station 3628 £ 61.84. The details for these two borings are
shown on Sheet 5 while the plan and transverse section are shown
on Sheet 1l4. The ground surface #was noted to be near elevation
133 and on the right}side no weathered clay was encountered,
On the left side the clay exte:nded to elevation 129. The dense
underlying tills should adequately suprort the spread footing
provided the bottom of the footing is placed below elevation
125 and design data has been computed and is shown on Sheet 15,
This substruéture could also be supported by piles driven into
the dense till. It ié doubtful if piles can rcach the bed-
rock surface due to boulders witain the area. However, piles
shanld be able to penetrate to the vicinity of elevation 119
although some piles could penetrate to & slightliy Geeper depth
whiisz others may be at a higher elevation due to large
boulders, Steel piles would bYe recommended.

Abutment No., 2

Borings AC-55 and AC-56 were mae on the left and right
ends respectively for the proposed location of Abutment No. é
at Station 3629 £ 12.63. The details fof these two borings
are shown on Sheets 12 and 13 while the plan and transverse

sections are shown on Sheet 14. As was similarly noted at the
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previocus asbutment sites a large fill is proposed in order to
allow clearance underneath the bridge fdr the railroad traffic.
Fills of 30 feet a-e proposed behind each abutment. It is
believed that the proposed fill will be comnstructed prior to
the start of the substructures. It is believed that this sub-
structure can be supported by piles driven through the aprroach
fill into the underlying firm soils. The ground surface is .at
elevation 136. The stiff weathered silts extend to elevation
129 .on ths right but extended five feet deeper on the left side
near elevation 124. It is doubtful that piles criven throush
the approach fills can renetrate to much deeper depth than

tha top of the dense tills. Since casing resistance and spoon
counts within the tills are high and additiomal friction will
be encountered in driving throush the approacn fill. Steel
piles are recomnended. Ths overlying dense tills and stiff
¢lays have a high shear streng@h and should not comsolidate

to any appreciable amount, thus should adequately support the

proposed larse fills.

SUMIMARY
The subsoils consist of a layer of sti;f weathered silty
elay underlain in dapth (generally seven to ten feet) by a
dense granular till. This till should adequately support the
substructures for the bridge provided the bottom of the footing

is placed within the dense soils. Design Cata has been
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computed aund is shown on Sheet 15. It is recommended that the

footing be placed at least below the following elevations:

MInimum Bottom
Substructure Units Ground Elevation Fopvlng Elevation

Northbound Lans

Fler No. 1 140 130

Fier No. 2 138 ) 128
Fier No. 3 138 - 128

Southbound Lane

Pier No. 1 137 128
Fier No. 2 134 | 126
Fler No. 3 133 125

Since the Interstate rides above the railroad tracks the
finished gra ¢ will be well above the grouné surfacé through-
out most of this area. In general, it has been more economical
to construct the aprroach fills and place the substructirss
upon the completed fill. Since this will be of common borrow,
it is believed that the substructurses for the abutments should
derive their suppoft from piles driven through the approach
£ills into the underlyines dense soils. Since the casing resis-
tance will be high, steel piles are recomrended. It is
doubtful that piles can be driven to much below the tap'of the

dense till: The 2levations are as follows:
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oy T cade pon g Adforantg TT7ms
Substrusture Tnidy

e

Sround flevation  [epths to Refusal}

Hortinbound Loanes

foutnment No. 1 140 131

Abutment No, 2 133 128

- 2douthbound Lanes

Atbutment No. 1 .137 128

Abutment No. 2 136 127

Since clay overliss the area and is uncderlaln by a
granvlar till some water shoulé be anticipated in excavation
for the fcoting., However, the soils are densc and except for
g limited socuping up of the fines within the immediate arca,
these tills should acequately support the proposed footing,
the designs of which are shown on Sheet 15, |

Respactfully submitted,

FOm [Soyertpeam
Frederick M FEoyce, Jr.

Soils Engineer
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