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INTRODUCTION

A subsurface investigation has been completed for the proposed

substructure units for the two bridges required to carry the Inter

state across the oenter crossing or the Souadabscook StreSIl~ for both

northbound and southbound lanes. The subsurface investigation for

the anproach rills to these structures is .1so included in this report.

This proposed bridge location is part or the Interstate Project I-9$-1 (~

in the Town of Hampden, Maine, and is ··t.he aecond of three crossings of

the stream required beDause of poor soils conditions further to the

north as mentioned rr eviously in the reuorb on the West and Eas t Bridge

locations •. This crossing is the mas t dirficul t of the three due to

the depths of very sensitive clay and detailed investigations were

required on two or the abutments to eliminate the possibility of shear

tai1ur·es 0

Preliminary soundings ltli. thin the bo~ area were made in the winters

of 1959 and 1960 and upon reoeipt of the plan tor the bridge location

wash borings were made in Harch, April and Hay of this year by the

drilling crews under the supervision of Mr. Brown and Mr. Badershall.

Included with the illistrations within tbis report are the boring

notes on Sheets 1 and 2. The boring details for the proposed structures

are shown on Sheets .3 through 17. The pressure void ratio diagram

summary ~or the consolidation tests and the direct shear diagram are

shown on Sheets 18 and 19 respectively. Stress diagrams for the

settlen:ent analysis are shown on Sh~et 20. The shear analysis summaries

are shown on Sheets 21 through 23. The transverse sections at the sub-

struoture locations are shown on Sheet 24· and the foundaLion survey

including the plan and solIs profiles along center line for both
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nQrthbound and southbound l'oadways are shown on Sheet 25,

GENERAL CONDI'l'I ONS

Due to the presonce of the extensive Hermon Bog to the north,

it was .found that better, although not good, soil conditions were

present on the southerly location of the alignment tor the Interstate

Highway between Newport and Bangor. This southerly alignment requ1res

three crossings ot the Souadabscook Stream \ihieh flows in an oxbow in

this area" 'rh1s structure 1s for the center crossing ot the stre8Jl1.

No heavy flows should be expeoted wi thin this stream. Theretore.

scour 1s not one of. the critical factors tor the substructure units at

this bridge location. However, the drainage area servioed by the

stream 1s extensive and it was noted that the high water elevation ot

130.5 was reached in the flood of 19.36 and also 1955. therefore,

requiring the high finished grade in this area of slie11t1,. less than

136 elevation.

At the location of thIs orossing, extensive areas or poat and

organic sIlty clays up to ten f'eet in depth are found and must be

removed before the embankr.lents and substructures can be constructed p

Ledge or dense sand and gravel directly overlyIng ledge Is found. at

all locations of the substI~ctures and there~ore they can be supported

with piles driven to the ledge or into this overlying dense sand and

gravel. The ledge in general is a phyllite with a high angle foliation

which is sometimes very badly broken and eroded near the surface.

Due to the erosion of the s tl'88,M during the past ages a variety ot

soils are found in the r1ver channel and below the peat. The

general pattern is peat underlain by a layer ot st1rf gray silty
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clay w1,loh in turn is underlain by a medium oonsist~ney gray silty

cl~,y with black spats" Below this 1s .found a soft sensitive grtty varved

silty clay Which 110s directly upon the sand and gravel layer over the

led~e~ 1he ~ray silty clays with blaok spots and soft gray ~rved

3ilty clays are very sensitive due to their hiBb water contents in

relation to their liqUid limits and therefore, care must bo taken not

to disturb these soils since liqu1fication could result in complete

10s9 of shear strengtr.. Similarly, care should be taken not to weaken

the layer of stU"t gray silty clay wl:ich serves to bridge and distribute

the load over the so.ft materials below with its high shear strength.

At yarious 'Points wi thin the exis ting stream bed the flow has cut down

through the stiff gI'ay silty clay layer and the various layers below

it all the way down to the sand and gravel overlying the lodBe.

Since the stream 1s to be relocated to the east, .fills or approxi

1119,tely 26 teet will )-.e required on the approaches to the structures

from the west side or tho strearr o In the areas where the stream has

eroded the upnor layer o.f stifr gray silty clay and also ~lcre the

depths or the soft gray silty 01a1 (varying from 10 to 20 feet) are

relatively deep, shear problems requiring a stage-type construction

and long-terrr settlement should be anticipated. Thase arOas are located

on the west abutment of the northbound land and east abutment of' the

southbound lane. Since high fills are required on the abuttrents and

soft compress1~le soils are round tt.roughout the sIte, it Is recommended

that "iles be driven to support the substructures. The sand and gravel

layer .found in most areas below the soft clays will aid in the consoli

dation by reducing the tiwe and nroviding shorter drainage paths to r

the WB. tel' in th e voids of the sot t clay.
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SUBSTRUCTURE DEl'A.ILS_ ill

IJorthbound Lane

Abutm,ent••~o. 1,. Due to °G'ho relocation or the river channel to the east,

a high approach rill will be required across the ex1sting river channel.

Borings AB JO and AB 29 (shown on Sheets 3 and 4 respectively) are

looated at the left and right ends of Abutment No. I. The existing

river ohannel is at elevation 110 with a finished grade at elevation

136 proposed at the abutment. Tbarefore, a fill of 26 feet will be

required behind Abutment Noo 1.

A layer of stift gray silty clay was noted between elevations 115

and 105 on the right side of Abutlnent 110•. 1 0 However. at the left

end of the abutment this layer was not found. Beneath this st11't

layer on the ri~t, and Imrrodiately at the surfllce on the left, waS

found a medium consistency sens1~1ve gray silty clay with blaok spots

extending dovTnward to elevation 96. ~s layer in turn is underlain

tr:! a medium to soft sonsitive [";ray varved silty olay with sand and

silt layers in the lower portions extending downward to elevation 90.

Ledge was cored at olevation 9006 on the lp1t and elevation 8705 on

the right. This ledge was found to be a phyllite with a high angle of

foliation with the surface broken and erod.sd on the rip,hG end of the

abutll-ent. On the right a thin layer ot silty sand au'irtgok!J w!.s -rbund

between the lad~e surface and the gray sensitive varved clay above.

The tran9verge section of this abutrr.ent is shown on Sheet· 24, While

the plan and center line soils protile are shown on Sheet 25.
Since a layor of approximately 20 feet of sott oompressible materials

exists below this fill, it should be expected that appreoiable settle

ment will occur~ A st~ess diagram for conditions below this till 1s
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shown on. Sheet 200 Tho p::.:-essure void ratio diagrams for this mqterial

a~~ sho'in on Sheet 18. The pressure void ratio diaerams indicate that

this material has been proconsoliclated and there.fore, the settlement

will not be extremely large. Apy)1"Oximately I'll .feet ot settlement

ShOl1.1d be expected on the lett and sliehtly less on the right duo to

the presence of the layer of stiff clay. A settler:ent of 008 of:.a

foot should occur in the 14Joot layer of gray silty e:~ay with black

spots and 03 of a foot in the lower six-foot layer of gray varved

silty clay. In the upper 14-toot layer of material the consolidation

will be relatively slow with 50 per oent ooouring in the first 16 months

and 90 per cent occurin~ within five and three-quartors years. In the

lower six teet of varved material, settlement will be quite rapid due

to the thinness of the layer and the presence of sand lines o Fifty

per cent of the settlement should occur within throe months and 90 per

cent should occur within onc year.

Due to the 26-foot height of fill required in this aPproach and

the nr9sence of aoproximately 20 feet of sensitive clay beneath, a

shear pro~lem exists in this location. A shear analysis of this

auproach fill, a sumrrary of Which is shown on Sheet 21, indicates that

if" tbe embankment were cons tructed to Its full height, .finished grade

136, the faotor of safety against shearing would 1'8 1.032. and a shear

.failure w~uld be likely to occur. It is therefore imperative that a

stage-tyne const~ction be used. The shear analysis indicates that it

the hAi~,t of embankment were reduced by .four feet to elevation 132

for a distRnco of 100 teet betind the abu·tment a saf'oty factor ag!\inst

sheering of 1.23 would resulto Since this is a bridGe abutrt:ent toa

:fills cannot 'lJo used. 'l!he difficulty arises traer, the excavation of

the channel whicL reduoes the resisting troverront in the shear ana1ysis o
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If the embD.!1.kn1ont 'YlereiJUilt up to within four teet of .finished

(9:OO,de, eleva.tion 1,32 IUld a.l10lved to sl:;al1d and consolidate for anproxi

l":'I.l:l;~~ly one Y09.Y"~ ~:'J 8r-'F.HU'· atrtmgth should increase sUfflcien"tly to

support the addi ~f annl .four faet of rr-,.ter1al and the dosired fin1s1'led

grade of 136 c~ be obtalnada As indleatp-d in the 8ettl~ent analysis

the l~Ner si~·root layAr of varved materiels will eonsolidate relatively

qui,!':.!y with 90 per cent consolIdation ta.kIne plaoe within one year.

P~j',;or 90 pO' I~ent eonsolide.tlon has occurred within t:his layer, the

shear strenr~l should increase surfielnntly to provide a safety faotor

of 1 0 38 w1'~ ~he full height ot fill. Sinee the upper ~ teet of

materlal~ .:;ra~ silty clay vllth black spots, will consolidate ve'1!'1

slowly I·d has already been sUbjeoted to a preoonsolldatlon load,

11 tt~ l lncraase 111 the shear strength should be expeoted wi thin thIs

per" 1 of one YGaIt and, therefore, no change in strongth wi thin this

13. r was oonsidered in the analysis.

To av~1d the possihll1ty of shear failure in this area the embarik

'! nt should only be b:r.aought up to elevation 132 and no higher. IbIs

Ill>uld necessitate leavirtg orf the upper .four .feet of material which

wmld include the ono foot of granular borrow and the lower and upper

.,ravel ba.se oourses and surfac8 u The fl1\bankm.ent should be kept at

elevation 132 for 100 feet behind Abu~ent No. 1 starting at Station

3SlS ~ 85.

In order to determine tr settloment is occurlng as antieipat~ and

to provide oomparison data for future settloment analysis a settl~ent

pla.tform is to be InstallAd on the insido shouldBIt to ~le left of

Station 3516 ;. 60 on tJ'19 northbound lane. This platform is to be placed

on the 81.U1le surface upon wI'leh the .f11l tor the embankment 1s to be
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added. If peat or organic soils are excavated above the silty clay

soils, the platform should be plaoed directly upon the surfaoe exposed

by the excavation.

Due to the expeoted settlement and stage-type construction requlr~

by the shear problem,lt Is believed that the substructure for this unit

can be be:st supported by piles driven through the approach :fill and

the underlying 80ils to the ledge surface at elevations 90.6 on the

lett· and 87.5 on the right. as indicated in the- transverse sections.

Steel piles are therefore recommendad. although cas t-in-place concrete

piles could perform satisfactorily. Wood. piles would not be sa·tls

factory because of the cut-off abovo the ground water table.

Pier No. l~BoI'ings AB 32 and AB 28 were made on the left and right
I

ends respectively ot the proposed locatIon or Pier No. 1 at Station

3517 f 25. The details tor these two borings are sholl1'l on She eta 5

and 6 0 The transve~e profile at the substructure unit i8 shown on

Sheet 24 and the plan and cm tel' line profiles are shown on S'haet 25.

These two borings were made within the stream bed which was found to

be at e1eva.tion 110 at bo'th locations. A layer of medium consistency

sensitive gray silty clay with black spots was found to extend to

elevation 97 on the left and elevation 100 on the right. Below ibis

layer was a sensitive gray varved silty clay extending to elevation

91 on the left and 93 on the right. This material varied in consisteUS1

trom medium to soft. Below this was :found a dense silty sand and

gravel lying directly upon ledge surface. Ledge was cored on the lett

at elevation 89.6 and on the rIght at elevation 85.6. The ledge was a
phyllite with high angle 1"oliation with calcite strengers and was

eroded on the surface 0
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Sinoe these solls are oompressible and wi thin the stream arealt

plles are recommended to support the substructure tor this unit. It

is believed that "iles can be driven to the led~ surface on the lett

with littlo dl.f:ficulty sincs the gran}l1ar layer is thin. However. on

the right high casing blow counts and spoon oounts indicate that vel'1

dense so11s are encountored at approximately elevation 88 and it is

likely that piles cannot be driven beyond this depth. However. this

material should adequately support this structure. Steel piles would

be recommended because of the underlying soils. ~~ever. cast-in

place or wooden piles would perform satistactorily provided the latter

are eut off below the minimum stream level.

Pier No.2. Borings CB 23 and AB 31 were made on the lett and right

ends respectively for the proposed location of Pier No. 2 at St.tion

3511 I 75. The details tor these borings are shown on Sheets 7 and 8.

The transverse profile is shown on Sheet 24 and the plan oenter line

soils profile 1s shown on Sheet 25. Boring OS 23 was made on the

bank of the stream at elevation 122.0 'While Boring AS 31 was made in

the old stream bed at elevation 116.1. Above elevation 116 on Boring

CB 23 a layer 01' sott brown silty peat and layered silty clay and peat

were noted. Between elevation 116 and elevation 106.5 a layer of

stitt gray sil't1 clay was found in both borings. The layer of medium

consistency sensitive gray silty clay previously noted on Pier No. 1

is also found at this location and extends to elevation 103 on the

lett and elevation 97 on the right. This layer 1s underlain again by

the sott to medium sensitive gray varved silty clay extending to

elevation 95 on the left and 90 on ~le right. A ledge surface was

encountered at elevation 87 on the lett and elevation 82.1 on the

right" This l.edge surface l-laS ovarlain by a layer of gray sand, rocks
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and gravel varying in density trom medium to denseo

It is r9c~ended that the substructure tor this pier be supuorted

by piles driven through the underlying solIs '.nto the layer of sand

gravel or the ledge although it is doubtful 11' piles can reach the

bedrock sUl·raoe due to the denseness of this granular material. How

ever, piles should be able to penetrate to the Vicinity ot elevation

90 on the left and 83 on the right~ Steel ryl1es would be recommended;

however, cast-in-place ooncrete or wooden piles could be used provided

the latter are cut ofr below the ground water table.

Abutment No.2. Borings CB 22 and OS 21 were made on the left and

right ends or the proposed abutment at Station 3518 f 15. '!be borlJg

details are shown on Sheets 10 and 9. The transverse section tor tm

abutment is shr;nm on Sheet 24 and the plan and soils profile along

center line is shown on Sheet 25. At Boring CB 22 on the lett between

elevation 122, which 1s the surface, and elevation 114 a layer or milted

loose brown sand and peat and a lower layer or very loose gray silty

sand were found. At Boring C'13 21 on the ri~t, the surtace elevat1. on

is 11206 and layers 01' loose brown sand and mixed silt and peat were

tound to an elevation ot 114. Due to the oompressihility of these

materials they should be removed before tbe embinkment for the approach

till 18 constructed. This would entail excavation f~ elevation 122

to elevation 114, to the top ot the gray stitt clay layer which under-

lies these materials .~ elevation 10'7. Care must be taken not to

disturb this stiff underlying clay layer, since its full strength is

necessary to prevent a Shear failure. '~is stiff gray silty clay

layer is underla1.n. by a le.ye~ of stiff to medium gray silty c181 with

black spots to elevation 104 on the la1't and 102 on the right. This
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material in turn Is underlain by tJ:~e previously noted med.ium consis

tency gray varved silty clay with send lines being noted in the lower

portion to ole'lJ'a.tlon 98 on the le1"t and 96.6 on the right. In this

location on the right at Boring OB 21 the varved material 11es directl,.

upon the ledge at elevation 96.6 0 However, on the lett ~ls varved

mat~rial is underlain by dense silty gravel to elevation 85.1, where

the ledge 8urf'aoe is encountored. The ledge encountered was a phyllite

with a high angle of foliation. somewhat eroded in the upper portion.

A 8ettl~ent analysis beneath this abutment and anproach till

indicates that a maximum of 0.; ot a toot ot settloment should be

antioipated. However, due to the relative thinness ot the olay layers,

this settlement should ooeur rapidly and it approxima:Lely two years

were allowed between start 01' construction and placing of the pavement,

all appreciable settlement should have occurred. A shear analysis in

the area indicates that a factor of safety ot 1.28 exlsts with the full

height of fl11 0a I'heretore, no shear l'1'Oblem should be anticipated.

Since the embankmen.t should be built up early in the construction

to speed the settlement,it is theretore recommended that the substruc

ture be supported on ryiles driven through the embankment and subsoils

to elevation 95 on the lart and 96 0 6 on the rlght D Steel piles would

be recommended; however, cast-in-place concreto piles could be used.

Wooden piles would not be satistactD ry due to the' cutoff above the

ground water table.

Southbound Lane

Abutment No•.1..... Borine OB 37 was made at the lett end of Abutment

No o 1 while Borings 03 36 and 03 38 were made at the right end of ~
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abutment. '!be additional boring, C3 38, was made when rocks or ledge

were noted at a shallow depth on Boring CD 36 and no Core was recoverEd.

The details of these three borings BI"e shown on Sheet 11 while the

transverse profile is shown on Sheet 24 with the general plan and

soils st~atlrication shawn on Sheet 2$. Due to the relocatIon of ~

stream ohannel to the east, this abutment will tall approximately in

the oenter of the exIs~ing s~rea~ bed and a hi~J approach rill will be

requl~ed .b~bind thIs abu~ent•
.... , ..... ~ .

Al thoupp no peat or organic soils ~8 noted at the .actual abutment

location. layers of peat and organic solls will like1-y be round in some

areas beneath the approach fill and toe ot the slope. This peat aDd

organ:te matf')rial should be removed betore the fill 18 pladed. The

elevation of the stream bed was found to be 106 0 8 QIl. the le1't rlsins

to elevation 11305 on the right 15 teet trom center line and droppins

sharply to elevation 107.3,11 ',feet right ot cent:er line. On tpe lett
'---

a layer or soft gray silt was noted to elevation 104.5 below which,

extending to the ledge surfaoe was a dense coarse gray sand and gravel.

However, on the ri~lt a layer ot sott gray varved silty clay extends

downward from the Burface to elevation 102.5 at Boring OS .36 and eleva

tion lOOQ5 at Boring OB 38. Ledge was cored at elevation 96.8 on CB 37

and 98.3 on CB 38. Ledge or rocks were cored at elevation 102.5 on

0'8 36; however, no core was reoovered. Although an approach fill

aplJroxima. tely 26 feet in n.uight will be required in the area behind

this abutment, all settlement should be quite rlW1d and occur within

twelve months due to the thinness or the layer of compresslbl0 soils o

Since tne dep'Ch of soft soils is small, no shear difficulties should

be enco\U1tared at this abutment. The ledge was noted to be a phyllite

with a high angle of foliation. It is believed that piles can be driven



to the led~e surfaoe with little dl.fficllltYi howevor, it should be

noted that rocks or ledgo was noted at. a high elevation on the right

at OB 36 dropping sharply to the right beyond this point. Steel piles

would be recommended although cast-in-place oonorete piles'could be

used satisfactorily. Wooden piles l«>u1d not be satlstacoot'Y' becaus e of

the outoff above the ground water table. Piles could be driven to the

ledge surtace at 96.8 on the lett and 102.5 or 98.3 on the right.

Pier No.1.,_ r Since at the time the borings were set up the exact

station ot the piers and abutment was not known, the' aottal borings

on the remaining two piers and abutment on the southbound lanes are

not looated on the aotual structure looation. However, an interpolation

or the solls profiles for the substruoture location i8 shown on the

transverse section on Sheet 24. The tnterp~eted soils stratifIcation

on Pier No" 1 was obtained trom Borings AS 34 and AS .3.3, shown on

Sheet 12, on the lett and 90rlngs AB 35 and 08 24 on the rIgr.t. shown

on Sheets 17 and 13.

The location of this pier is still within the existing stream

with the stream bAd surface noted at elevation 110 on the lett and 114
on the ri~pt. A deposit of peat extending downward to elevation 110

was found on the right side 111 this area. Below the peat and trom the

surfaoe downt'1al'd on the left a layer of stitf to n:.ed1um gray silty c:Jay

was noted to elevation 108.5 on the lett and 104.5 on the right. This

layer is underlain direotly by a soft gray varved silty cluy to

elevation 105.7 on the left and 101 on the right. Below this was

sand and gravel becoming dense only directly above the ledge surface,

whiCh was note~on ~le interpolated transverse section, to be at

elevation 98 on the lett and 95 on the right. The ledge was noted to

be a phyllite with a high angle foliat1on.
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It iD recomi'uondad thnt the subs true ture fo r this pier be supported

by piles driv~n tihrou@l t..'he unrJerly:J..ng ::Joils to a.pnroxil'l1ately elevation

100 on the l(~ft lJ'hol"a the ::'Jand and gr.vAl becomes drmse and elevat'i,}n

95 on the right to ledgA. StAal piles would be reconm:r.ended; however,

cast-in-place or wooden piles could be used nrov!ded thp. latter are

cut o.r1' below the ground \011.). tar table.

~1er No .... ~ The transverse profile for this pior was det$nuined trom

Borings AB 33, Sheet 121 and OB 26, Sheet 14., on the left and Borings

0'8 24. Sheet 13, and OS 25, Sheet 16, on the right. At tb.is location

the ground 5urfs.ce was 'found to be at apFroxirl1B.tely elevation 120;

however,. a la.yer of soft brown peat extends dowJ.1.wfll'd t:o elevation 1$

on the left and olevation 113 on the right.. A layer of stitt to medium

gray silty clay wi t;h scattered black spots extends dow11ward on the '

left to elevation 108 and on ~lG right to elevation 106. This layar

is underlain by n sort gray varved silty clay with sand lines in the

lowor ~ortlons extonding downward to elevation 103 on the left and

102 on the right.. The interpreted ledge sur.race was :found to be at

clevation 9!t..5 on ·the 10ft and elnvation 97 on thf) right. The ledge

was 9. phyllite similar to that found on Pier No.1. Between the soft

gray varved silty clay layer and the ledge surface, a layor of dense

sand and graval was noted •

. It 19 recor~ended C,(lRt the substructure .for this pier be suppcrted

by piles. Because the Hand and gravel overlying the ledge is dens8 t

it 1s likely that piles can be driven only to elevation 95.5 on the

lett and elevation 99 on the right. Steel piles WDuld be recommended;

however, cast-in-place or wooden piles couln be us~d provided the

latter are cut oft below the ground water level. Because of' tle shaal'
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problerr: which oxists on Abutment No. 2 care should be taken not to

disturb or eut into t:n~ layer of medium. to stiff clay just below the

poat ..

Abutment No.2. B9hind this 6.hutment a 1'111 of approxhrJately 20 teet
• n .......................

to rlni~hed @Jade will bo required and a shear pro~lem exists. ~e

interpreted tranBverse profile ro~ ~hills abutment 1s shown on Sheet ~•.

The interpolation was made between 3or:tngs GB 26, Sheet 14, and OS 27,

Sheet 1.5, on the lert and CB 25, Sheet 16, and CB 28, Sheet 17, on the

right. The plan ro1d center 11ne soils profiles are shown on Sheet 2$.

Throughout this area behind am ahead 01: theaoutment" a layer ot

90ft brown peat extends downward from elovation 121.5 to 117. This

peat layer should be rfflnoved before the embankment is constructed.

Care should be takon not to disturb or out into the layer of stift t~

medium eons13tency gray silty clay which lies directly below this

peat lay~r. nl1s stiff to medium clay extends downward to elevation

112 on the left and olevatlon. 107 011 the l'1ght. 'This layer is unier••
'~

lain by medium to soft sensitive g:raay silty clay ~lith black spots to

elevation 106 on tho loft and 102.5 on the rir:;ht, helow \vhich a lay~r

or soft 3p.nsit1ve varved silty clay was noted to extend to eleva~on

98.. 5 on the lp,f't and elevation 9l~.5 on the rle-,ht. 'lbe interpreted

16d~e sUrraOf} was .found to be at slevation 94 on the left and 90.5

on the :role-pt.... The ledge in this area WO.s :f.ow..d to be phyllite 'l..ri th

a hir..,h angle of foliation.

A maximum dept.-l1 or 18 .feat of' soft compress:t b1(~ YY:aterials will be

found beneatl: ~lis ~il1. A sottlement analysis indioates that 0.8

of a foot of total ~ettlement should be anticipated beneath tt~is

em'hankment.. Ii'iva tenths of a :toot should be exoected in the upper
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layer of gray silty clay with blaok S1'ots o Due to the thickness of'

the layeb and the oVArlying layer of stift clay, settlement in this

layt)X' wlll be slow wi th 90 ptJr cent occuring ...111 thin f"our years and 50
"

'PAr cant occuring within twelvemonths. In the louer layor c:t gray

varved silty clay .3 or a foot of sottlement should be expecced. 'lhis

will occur rapidly with 90 per oent oecuring within twelvo months

and 50 per cent wi thin three months"

A previousl,. mentioned, a shear probler- exists Within this embank

ment o A shear analysis shown on Sheet 23 indleates that if the full

height of till wero constructed to elevation 1,36, the minimum safety

:ractor would be 1.068 and, consequently, a shear tallur& might ~esult.

'!'he analysis also found that it the upper four teet ot material

consls tlng of one .foot of gt'amllar borrow andlAhe upper and lower base

courses were lett ott, resulting in constructing only to elevation

1,32, the factor of safety against shearing Would be 1.28 which is

adequate 0 This upper four teet ot matorlal should be lett ort tor

a distance of 100 feet beyond the a~utment. As proviously determined

in the settlement analysis, consolidation in the lowel' lal~r ot gray

varved silty clay Should be quite rapid with 90 per cent occuring

within one year. The resulting increase in tho shear strength in

this layer wi th 90 per cent oonsolidation would increase the safety

faotor with the t"ull height ot till to 1• .30" Therofol'o, if the fill

were built up to a maxi~um elevation ot 132 and lett to oonsolidate

for a min~~ of one year, the additional four feet of material could

be added safely. Since the consolidation in t~he unpor layor ot gray

silty olay mntArial with black spots is slow no increase tn &hear

strength due to consolidation in this layer \<las oonsidered in the analysiaa
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In order to detern-i.ne it." settlement is occuring a.s anticipated

and to provide comparison data for futuro settlement analysis, a

sattlement pla.tform 1s to be installod in the inside should~r to the

ri~ t of Station .3518 .../ 00 on the south'.Jound lane. This platform

is to be plaoad on the same surfaoe upon which tc.:.e fill for the

emhankmant is to be added. If peat or organic soils Rre excavated

ahove the silty clay soils, ~be platform is to be placed direotly

upon the surface ex~osed by the excavation•

.rJi-llt to the expoated settlement and a stage-type construction

r~qu3.:t''(~d l-yy the existing shear problem, it is ':>elieved that the

. substructure tor this un1 t can be best sup"'ortAd by piles driven

throu(;h the anproach and underlying solls. 'Ihe sand and rocks over

the ledge beneath this abutment become quite dense just above the

If)dge surface and therefore it is unlikely if the piles can be drlvrifu

all the way to ledge. However, they Should be able to he driven to

elevation 95 on the left and 92.6 on the right. Steel piles are

therefore recommended a1 though cas t-in-place concre te pile,s could

perform satisfaotorily. Wooden piles would not be satisfactory

beoause of the outoff a~ove the ground water table.

SU14MAHY

Piles are recommended to 8~pport the substructure units. It is

believed that piles can be driven to the following elevations:

Left SideI _

l!ottthbound Lane

Abutment No. 1 90 0 6 8705
Pier Nco 1 8906 88

Pier No o 2 90 83

Abutment No o 2 95 960 6
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Southbound Lane. .
Abu.tment Noo 1

Pier No. 1

Pier No o 2

Abutment No. 2

Left Side

96.8

100

Riffit Sid,e

10205 - 98.3

95
99

92.6

Steel piles would be recommended. However; cast-in-place concrete

piles could be used. Wooden ~1les could be used on the piers if ~hel

WAre cut orf below the ground water table.

Soft eompl"essl1'le so11s underlie the area under each abutment.

Due to the thinness of the lalors of the salls on Abutment No.2,

northhound lane, and Abutment No.1, southbo'\1nd lane, the anticipated

settlement should be quite rapid with the majority or it occurlng

before the time for pav1n~ the roadways in these two locations.

However, on Abutment No .. 1 on the nor~bound land and Abutment No.2

on the south1)ound lane long-term settl"",ent and shear problems exis t.

On AbuQl1ent No" 1, northbound lane, a ll1A.x1ltum of 1.1 feet of settlemmt

should be expec ted wi th 50 per cant occUlting wi thin the tirs t year

and the remainder taking up to five and three-quarters leal'S. Because

or the shear problem existing at this a~'~ent, a stage-type construc

tion is required. In the 1'irs t s taga the embankmen l; should be

constructed to elevation 1)2 end allowed t\1 stabilize liith no mo:re

matorial being added for a minimum of one y~ar, 'rhis upper four feet

ot material should be le~t orf for a dlstanoe of 100 teot behind the

al-nltrnent. Atter the till has stalo)ilized tOJ' at le,st one year the

additional four feet of material to l,rtng t~le roadWay to the desired
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finished grade can ~e added and with a saf~ty rae tor of 1.38 which

t-J"ill adequately Bupnort the total height of, fil1~ 'l;hat is, to elevation

136..

A maximum settlen:ent benoa t;h Abutr.:ent No. 2 on, the southbound lane

of 0 .. 8 of n foot should b~ anticipated. F1v(] tenths (o.5) ora foot

of this s-ettlemenc should occur wlt..h.in tho .first twelve months and

the l"err.aininp; .. 3 of a ,foot will take un to four years. Since the

factor of safety against shearing would be low if the full hoiGht of

ern~ankment were constructed L~ one 11ft, a stage-type construction

is also requil"ed ~hind this e.butlr-ent.. In the first stage the

embanltmant should be trllll t up to 8. maximutr. elevation of 132. that Is,

four feet short of the desired elevation and allowed to staryllize

f.or one year. After the em~ankment has consolidated and stahi11zed

tor one yeaT,the shear strengths of thp. underlying soft varved silty

clays should have increased sufficiently so that the total height ot

eml)a.nlanent to ell":vation 136 luay be constructed:l! th a safety factor

of' 1.30. This stage-type construction s!Jould ~a used for 100 feet

beyond the abutment.

In most of the areas at tho loeatlons or the abu~ents and ~lers

a. layer of pea.t and o:re;anic matoriala is found on the sur.face. This

ms.terial should be rGti.~,r)ved. before the embankments !l~e constructed.

'l"his matorlal trust 'a.lso b~ remcyed ltd.thin the new channol area", Ca~~

should be taken not to disturb t.he layer 0'£ s tiff clay or underlying

cla.y solIs slnc~theBe me.terials are quite fH~nsitive andtha shear

strengths are critical.

Settlement plat.foX'l'l!o are to be 1118 talledpehlnd Abutment No. 1



on the northl-x)und lane ~t station 3516 r 60 in the left shoulder

and behind A.butment No. 2 on the south'">ound lane at Station 3513 ;. 00

in the right shoulder"

Report written t:1'.1.!if:,AL~t:ffJ..-."~L--I
Kenneth Ao Dinsmore

Ileport Approved by •-#ld
Frederick 1'1. Boyce, Jr.
S0118 &1gineer

ob
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BORING NOTES

I. All samples and vanes are taken ahead of casing.

2. Scales and casing sizes as noted on drawings.

3. Ground water table indicated thus:

4. Number of blows of 27Slt" hammer, falling 18", required

to drive extra heavy casing one foot thus:

5. Location and designation of "dry" samples taken In

S 8 H sampler #1290s indicated thus:

6. Location and designation of "dry" samples taken in

2" O. D. 16 go. seamless tubing indicated thus:

7. Location and designation of "dry" samples taken in

3t" 0. D. 16 go. seamless tubing indicated thus:

8. Location and designation of "wash" samples indicated thus:

9. Unsuccessful attempts to secure dry samples indicated
thus, followed by type of sampler:

10. Location of field vane test indicated thus:

II. Number of blows of 275# hammer, falling IS",required
to drive spoon or tUbing one foot indicated thus:

12. Sampling spoon or seamless tUbing drive n by static
weight of drill rods and 275"" hammer indicated thus:

13. 3~" o. D. "dry" samples taken with piston sampler.

14. Natural water contents, given as percent of dry weight

15. Bottom of boring indicated thus;

16. Refusal of drill rods or casing indicated thus:

17. Percent recovery of rock core by diamond bit thus:

Sheet -/

DETAIL SHEETS

2U ~

_GraPhiCal)

Graphica I



SHEAR aNtJ WATER C9N'l'fflT ROT~S

Shear Motu:

2. LAboratory vane &hear .tren~\he indicated thuI:

J. One h8lf unoonNned cOr.lprtoMiH I;trengthe il'1l'\1eat@ld
thuI: ,-

4. Strength. 'beyotr, r8n~8 of plot tTd1eAt ..d at rtRtlt
ed~e ~r plot by numerical valueR and lymbo18 thuI:

5. F1eld vanp ehear 8trength. in e~cell of capacity
"f pq·li.pm",n\ 1~d tCAt ed thu,,:

~. Laborator~ vnne ~h~~r .tren~th. in exee_, of
cerActt~ o~ equip~~nt (1.0 T/.f) 1nd1eat~ thuI:

•
x

o

?

8.

rtel!! V8.11fl shear strl'11r,thfll 1n e'xcelll of CfipRdty
of ~q':trment Il~ bey~n'i uin;.;e cf p,~t 1nd' c"tetd .at
::"t~t ede;e ,:,f plot thuI:

L8'boratory vane .hear etren~th 1n exce•• of
capl'lclty ')f equlpl!i ...nt ('.c''l'l,,!) Mil o,,\vof){\
ran~e of plot in~1cat~ at r1~t e~~e of ~lot thuI:

1.50~

100 {+)X

~ater c~~t~nt Note.:

1. ?iaturnl ....ll~p.r content9. ~i""n III percent ()~ 1ry
w~1...r.t. are indicated thuI:

~. Phfllttc and ]1quid limit!' are iJld1ca.t~ th\a;

J. Ignition )08Se-1I are ~1ven a9 p.rc~t of rl.lJ"
weight.

o

e - - -I(
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