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~1ERSON MILLS BRIDGE

INTRODUCTION

The subsurface investigation has been complet3d for ,the

proposed cons~uction of a bridGe to carry the Interstate

Highway over the relocated Emerspn Mills Road and the Ban~or

and Aroostook Railroad Lines in the Town of Hampden, Maine.

This project, I-IG-95-7(15), is located approximately G:2 of

a mile southerly of the present crossing of the Emerson Mills

Road\and/ the railroad t racks in Hampden•
.' ::'

A' "~ash boring cre\v under the supervision of Mr. Carlisle

mace 3 boring on the left and right ends of each of the proposed

substructure units for the two abutments and three piers, both

on the north and southbound lanes. The two roaCw3ys, north

hound and southbound lanes, are approximately 170 feet apart

on center line and thus the substructure report will deal with

each bridgeo

Included behind the text are the borings notes on,Sheet

1 while the details for all the borings are shown on Sheets 2

through 13 inclusiveo A plan showing the proposed sUbstruc~e

unit location together with the center line profiles north-

and southbound as well as transverse sections on the abutments

and piers are shown on Sheet 140 Design data for spread foot

ings is shown on Sheet 150
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the footln8 can be place;:: dir'ectly on -the ledge surface without

an excess of excavationo 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 support the substructures and it is doubt-

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 Station 3625 f 44.42. The details for these twp bprlngs

are shown on Sheet 7 while the plan and transverse sections

are shown on Sheet 14.. The gro~nd 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. ~nese 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 ri~ht at

elevation 123.1 and on the left at elevation 124.. These sub

soils are hieh in shear strength and should adequately support

"the proposed fills without shearing difficulty.

Since the fills will be constructed prior to the sub

structure, the substructure could be supported by piles. It

is doubtful that piles can penetrate through t~e approach fill

and very deep into the underlying dense tills below elevation 1310
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A high casing resistance should be encountered the entire depth

of driving and thus steel piles would be recommended.

Pier No.. 1_.-.aT.

Borings AC-45 and AC-46 were made on the right and left

aides respectively of the proposed location of Pier No. 1 at

Station 3626 ; 06.3. The details of these two borings are shown

on Sheet 8 wbile the plan and transverse sections are shown on

Sheet 140 As can be seen on the transverse ae~ion the ground·

slopes ~ently to the left within this area and the same soils

as encountered at the abutment 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 132.2 on the ri~t and to 130.8 on the left, below

which the dense brown till was noted and the ledge surface, five

fee"1; of' which ~ras cored, in the vicinity of elevation 122. Since

the finished gra(e over the railroad tracks is elevation 163.6

the proposed pier will be quite high. The dense brown till

should a{equately support the proposed pier by the use of spread

footing and design data has been included on Sheet 15 provided

the footinB is placed within this dense till. This would mean

an excavation of at least eight feet and nearer ten. It may

be more economical to drive piles tilro'.lgh the \-'leathered silt

into the tills but it is doubtful because of the high casing

and spoon resistance, that the piles can penetrate to the led~e

sUrface,..> Because of the high casing r3sistance, steel p:'..les

would be recommended.



I-ier No. 2
..-., ear .--.

Borings AC-47 and AC-48 were made at the right and left

ands respectively of the proposed location or Pier No. 2 at

Station 3626 ~ 63. The details for these two borin~s ar3 shown

on Sheets 9 and 10 while the plan and transverse sections are

shown on Sheet 14. As was similarly encountered at riar No.1,

the subsoils consist of a brown weathered silt clay below which

was a brown till. The ground surface slopes slightly to the

left while the s~lty clay dips in the opposite direction with

the top of the dense brown till being noted at approximately

elevation 130 on the ri~ht and 131 on ~he left. Since the ground

line 1s 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 higll blow count Jo~h on the casing and. on the

sampling spoon, it is believed that aL3~uate support can be de

rivee: within the dense underlyin£?; till r-rovid·3d that footing

is placed below elevation 129. tesign data h3S been included

and is shown on Sheet 15. The substructure could also be

supported by piles d, iventhrou~h the clay silt into the dense

tills but because of the high casing r~slstance it 1s doubtful

that the piles coulG penetrate to the lidge surface.

l-ier No .. 2
Borings AC-5l and AC-52 were made on the right and left

ends respectively of the proposed location of Eier No. 3 at

Station 3527 ~ 12.60. The details for these borings are shown

on Sheets 11 and 5 while the centJr line profile~ plan. ahd

transverse sections are sho~nl on Sheet 14. These two borin~s

-5-

. ,
'"



were made adjacent to the present railroad tracko Boring

AC-5l is in tilled land since a gravel layer was noted to be

on the surface instead of the brot~ weather clay previously

noted to overlie the entire area. On the left side in Boring

AC-52 the stiff clay 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

underlying 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 ri~ht end 4 feet of boulders

was cored beginning at elevation 124.3. Piles could also be

used to support the substrtcture at this site. Steel piles.

would be recommended due to the high casing resistance

anticipated within the area.

Abutment No.2

Borings AC-5? and AC-58 were made at the left and right

ends respectively for the proposed location or Abutment No. 2

at Station 3627 f 64.40. The details for these two borings

are shown on Sheets 10 and 11 while the transverse profiles

are shown on Sheet 14. The ground surface is at elevation 138

with the finished grade above elevation 160. Thus a 3D-foot

fill is proposed behind the abutment. This fill will be

constructed prior to the substructure. It is believed that

~-



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

out shearing or causing extensive settlement. The dense brown

tills previously noted continue to underlie the weathered clay

silts and 'he ledge surface co~ed on the left at elevation 116.4

while the borings on the right end had difficulty when the

casing broke off due to the co~pact tills. It is doubtful if

piles could r~ach this lower elevation due m the friction

developed from the approach fills in the top soils. Steel piles

would be recommended due to the high anticipated frictional

resistaneew

SUBJrRUCTUR~ D~TAILS

Southbound Lane.
Abutment No~ 1

Borings AC-39 and AC-40 were made on the ri~ht and left

ends respectively for the proposed location of Abutment No. 1

at Station 3627 ~ 14.93. The (etails for these two borin~s

are snown on Sheets 3 and 4 while the plan and transver~e sac

tions are shown on Sheet 14. As was previously noted the

finished grade of the highway is above elevation 160 While the

ground surface noted by these two borings was at elevation 1370
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Thus, a substantial fill is to be proposed behinG the abutment

and this fill would normal1y'be constructed prior to the con

struction of the substructure. It is believed that it will be

more economical to drive through the approach fll1 and into

the underlying soi1so The clay silts extend to elevation 129

below which the dense tills were noted. Boring AC-~9 was stopped

by a boulder 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 pile~ would be recommended due to the anticipated

high drivimg resieta~ce•

.rier No.1

Borings ~C-4l and AC-42 were mace on the right and left

ends respectively of the proposed location of ficr No. 1 at

Station ~62?f 67.70. Boring No. 1 was mace on center line

of the propo~ed substructure and was maoe during December of

1960 for preliminary information on the subsoils within the

proposed bric~e location. The details for these borin~s are

shown on SheJts 2,5 and 6 while the plan and transverse section

are shown on Sheet 14. The same subsoil~ previo:lsly encoun

tered ."ere noted within this area except that beneath:\:the

stiff brown clay the dense brown till changed 1D gray in color

below elevation l29~5 on the right at elevation 121.5 on the

left. Casing resistance in general below elevation 128 was

well above 10?, the practical limit for which piles can be

drivenD - W1:'t:b> an excavation of eigbt to nine feet,

it is believed that the substructure can be supported directly

-8-



on this dense tillo Design data has been included and is

Shown on Sheet 15, provided the bottom of the footing is placed

below elevation 1284 rilesmuld also be uged to support the

substructure for this pier but it is doubtful if piles can

penetrate much below alevation 126 due to 'che 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. Steel piles would be

recommended.

Pier Noo 2

Borings AC-49 and AC-50 were made on the ri~ht and left

ends respectively of Pier No. 2 at Station 3628 ~ 170260

The details for ;these two borings are shown on Sheets 5 and 9

while the plan and transverGe section are shown on Sheet ll~.

Boring AC-49 was stopped by a boulder at elevation 12508

whereas Boring AC-50 e~countered the ledge surface in the vi

cinity of elevation 1120 The ground surface in this area is

at elevation 1;4 and the stiff brown silty clay was noted to

extend to elevation 127 on the left but next to the ground

surface in Boring I\C-490 The top of '~he 1;111 lvas noted to

be at elevation 130 on the right but dropped off to 127 on

the left. It is therefore believed that spread footings could

be used for 'l;,t,e support of this pier provided the bottom of

the footing is placed in the underlying dense tills below

elevation 126 and design data has been included on Sheet 150

.~11e5 could also be used to support the slbstructurcs but

because of boulders some piles may go deeper than elevation

-9-



130 on the right but in no case should they be able to penetrate

below ele~ation l25~ Because of the high casing resistance,

steel piles should be usedo

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 14. The ground surface was noted to be near elevation

133 and on the right side no weathered clay was encounteredo

On the left side the clay enel.'lded to elevation 129. The dense

underlying tills should adequately support the spread footing

provided the bottom of the footing is placed below'elevation

125 and design dat~ has been computed and is sho~~ on Sheet 150

This substructure could also be supported by piles driven into

the dense till. It is doubtful if piles can r3ach the bed-

rock surface due to boulders within the area. However, piles

s~~uld be able t9 penetrate to the vicinity of elevation 119

although some piles could penetrate to a ~light17·deepe~ depth

whil~ others may be at a higher elevation due to large

boulders. Steel piles would ve recommended.

Abutment No.2.
Borings AC-55 and AC-56 were maCe on the left and right

ends respectively for the proposed location of Abutment No. 2

at Station 3629 ~ 12.63_ The details for the~e two borings

are shown on Sheets 12 and 13 while the plan and transverse

sections ape shown on Sheet 14. As was similarly noted at the

-10-
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prevj.OllS abutment sites a large fill is Froposed in order to

allow clearance underneath the bridge for the railroad traffic.

Fills of 30 feet a~e proposed behind each abutment. It is

believed that the proposed fill will be constructed prior to

the start of the substructures. It is believed that this sub

structure can be supported by piles driven through the approach

fill into the underlying firm soils~ The ground surface is .•t

elevation 1360 The stiff weathered silts extend to elevation

129 ,on the riBht but extended five feet deeper on the left side

near elevation l2~. It is doubtful that piles crivan through

the ap~roach fills can ?enetrate to much deeper depth than

't;J:la t)P of the dense tills. Since casing resistance and spoon

counts i'/ithln the tills are high and additional friction :/il1

be encountered in driving throu~h the approach fill. Steel

piles are recomnended e Tha overlying dense tills and stiff

clays have a hi~h shear streng~h and should not cODsolidate

·lio any appreciable amount!t thus should adequately support the

proposed lar~e fillso

Sm-u:i flRY

The subsoils consist of a laye~ of stiff weathered silty

cla.y underlaj.n in cl.Jpth (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 footin~

is placed within the dense soils. Design data has been

-11-



computed and is shown on Sheet 15. It is recommended that the

.footing be placed at least below the follo\'1ing elevations:

~!%WD:um 130ttoDl
§ubstructure Uq~~ Qro~~2=Elevation Foo~ng Elevation

NorthbouD.d Lane.e.. 1 _ _

FieI' No. 1

riar No. 2

Fier No. 3

§p'!thbound Lane

Pier No. 1

l'ier No.. 2

l'ier No. 3

140

138

138

137

134

133

130

128

128

128

126

125

Since the Interstate rides above the railroad tracks the

fini.shed gra e \'1111 be well above the r:rouno. surface through

out mos'\; of this area. In general, it has been more economical

to construct the approach fills and place the substruct'.lres

upon the completed fill. Since this will be of common borrow,

it is believed that the substr~ctures for the abutments should

derive their support from piles driven throuf,h the approach

fills into the underlyin~ dense soils~ Sinee the casing resis-

tance \,till be high, steel piles are recom::·ended. It is

dou.btful that piles can be driven to much below the top of the

dense till. ~he elevations are as follows:
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Depths to Refusal
CIli3;I..~••••;.,,~. Ad' ••

A.butment No.. 1

A.butmen.t No. 2

Abutmen·t No., 1

Abutment No. 2

140

138

137

1.36

131

128

128

127

Since clay overlies the area and is unCerlain by a

granv.lal"' till some water should be anticipated in excavation

for the footing~ However, the soils are dense and except for

a. limited souping up of the fines \'lithin the immediate ar~a,

these tills should acequately support the proposed footing,

the designs of' \'ihich are ShO'.IIl on Sheet 15.

Resp~ctfUlly submitted,

tfG(V) R.ua(l.~
Frederic~~ ~;ce. Jr.
Soils Engineer
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