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INTRODUCTION

A subsurface Investigation has been completed for the ovroposed
substruc ture units for the two bridges required to carry the Inter-
state across the center crossing of the Souadabscook Strean. for both
northbound and southbound lanes. The subsurface investigation for
the anproach fills to these structures 1is glso included in this report,
This proposed bridge location is part of the Interstate Project I-95-7 (1)
in the Town of Hampden, Maine, and is’' the second of three crossings of
the stream requlired because of poor soils conditions further to the
north as mentioned @ eviously in the renqrtson the West and East Bridge
locatlions, ' This crossing is the most difficult of the three due to
the depths of very sensitive clay and detalled investigations were
required on two of the abutments to eliminate the possibility of shear
failures,

Preliminary soundings Wi thin the boz area were made in the winters
of 1959 and 1960 and upon receipt of the nlan for the bridge location
wash borings were made in March, April and liay of this year by the
drilling crews under the supervision of Mr. Brown amd Mr, Badershall.

Included with the illistrations within this report are ths boring
notes on Sheets 1 and 2, The boring details for the proposed structures
are shown on Sheets 3 through 17. The pressure vold ratio diagram
gunmary for the consolidation tests and the direct shear diagram are
shown on Sheets 18 and 19 resnectively. Stress diagrams for the

settlerent enalysis are shown on 3Sheet 20, The shear analysis summearies

are shown on Sheets 21 through 23, The transverse sections at the sub-
structure locations are shown on Sheet 2l and the foundaiion survey

including the plan and soils profiles along center line for both
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northbound and southbound roadways are shown on Sheet 25,

GENERAL CONDITIONS

Due to the presence of the extensive Hermon Bog to the north,
it was found that better, although not good, soll conditions were
present on the southerly locstion of the alignmment for the Interstate
Highway between.New'port and Bangor., This southerly aligmment requires
three crossings of the Souadabscook Stream which flows in an oxbow in
this area, This structure 1s for the center crossing of the stream.

No heavy flows should be expected within this stream. Therefore,
scour i3 not one of the eritical factors for the substructure units at
this bridge location., However, the drainage area servieced by the
stream 1s extensive and it was noted that the high water elevation of
130.5 was reached in the flood of 1936 and also 1955, therefore,
requiring the high finished grade in this area of slightly less than
136 elevation.

At the location of this orossing, extensive areas of pnat and
organic silty elays up to ten feet in depth are found and must be
removed before the embankments and substructures can be constructed,
Ledge or dense sand and gravel directly overlying ledge 1s found et
8ll locstions of the substructures and therefore they ecan be supported
with piles driven to the ledge or into this overlying dense sand and
gravel, The ledge in general is a phyllite witk a high angle foliagtion
which 1s sometimes very badly broken end sroded near the surface,

Due to the erosion of the stream during the past ages a variety of
solls are found in the river channel and helow the peat, The
goneral pattern is peat underlain by a layer of stiff gray silty



clay which in turn 1s underiain by a medium sonsistency gray silty

clgy with black snots. Below this 1s found a soft sensitive gray varved
81lty ¢lay which lies cdirect5ly upon the sand and gravel layer over the
ledre. The aray silty clays with black snots and scft gray verved

311ty clays are very sensitive due to thelr high water contents in
relation to their liquid 1imits and therefore, care must be tsken not

to disturb these soils since liquification could result in complete

loss of shear strength. Similarly, care should be taken not to weaken
the layer of stiff gray silty elay whkich serves to bridge and distribhute
the load over the soft materials helow with its high shear strength,

At wvarious points within the existing stream bed the flow has cut down
through the stiff gray si1lty clay layer and the various layers below

it all the way down to the sand and gravel oveilying the ladge.

Since the stream is to be relocated to the east, fills of anproxi-
mately 26 feet will *re required on the approaches to the structures
from the west side of the stream. 1In the areas where the stream has
ercded the upver layer of stiff gray sllty clay and also wiicre the
depths of the soft gray silty clay (varying from 10 to 20 feet) are
relatively deep, sheanr probleﬁs requiring a stege-type construction
and long-terr settlement should bes anticipated, These areas are located
on the west abutment of the northbound land and east abutment of the
scuthbound lane, Since high fills are required on the abutwrents and
soft compressihle soils are found th.roughout the site, 1t 1is recormmended
that piles be driven to support the substructures. The sand and gravel
layer found in most arees below the soft clays will aid in the consoli-

dation by reducing the time and nroviding shorter drainage paths for

the water in the volds of the soft clay.
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SUBSTRUCTURE DETAILS

Nerthbound Lanse

Abutment No., 1. Due to “heée relocation of the river channel to the east,

a high approach f£ill will be required across the existing river channel.
Borings AB 30 and AB 29 (shown on Sheets 3 and l respectively) are
located at the left and right ends of Abutment No. 1. The existing
river channel is at elevation 110 with a finished grade at elsvation
136 proposed at the gbutment, Therefore, a fill of 26 feat will be
required behind Abutment No, 1.

A layer of stiff gray silty elay was noted between elevations 115
and 105 on the right side of Abutment No, 1. However, at the left
end of the abutment thils layer was not'found. Beneath this stiff
layer on the risht, and imrediately at the surface on the left, was
found a medium consistency sensiive gray silty clay with black spots
extending downward to elevation 96, This layer in turn is underlain
by a medium to soft sengltive rray varved silty clay wlth sand and
8ilt layers in the lower portions extending downward to elevation 90,
Ledge was cored at elevation 90.6 on the left and elevation 87,5 on
the right, This ledge was found to be a phyllite with a high angle of
foliation with the surface broken and eroded on the right end of the
abutrent, On the right a thin layer of silty sand unirocks wss found
between the ledree surface asnd the gray sensitive varved clay‘abové.
The transverse section of this abutment is shown on Sheat'zu,‘ﬁhile
the plan and center line soils profile are shown on Sheet 25,

Since & layer of approximately 20 feet of soft compressible materials
exists below this {111, 1t should be expected thal appreciabls settle-

ment will occur, A atress dlagram for conditions below this fill 1s
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shown on 3hsast 20, Tho pressure vold ratio diagrams for this material
are shown on Sheet 18, The pressure void ratio diagrams indicatse that
this materlal has been oreconsolidated and therefore, the settlement
will not be extremely large. Aprroximately 1.l feet of settlement
should be expected on the left and slightly less on the right due to
the presence of the layer of stiff clay. A settlerent of 0.8 of.a
foot should occur in the 1lljefoot layer of gray silty ¢lay with black
spots and .3 of a foot in the lower six-foot layer of gray varved
silty clay. In the upper 1lj-foot layer of material the eonsolidation
will be relatively slow with 50 per cent occuring in the first 16 months
and G0 per cent occurinc within five and three-quarters years., In the
lower six feet of varved material, settlement will be quite rapid due
to the thinness of the layer and the nresence of sand lines, Fifty
per cent of the settlement should occur within throe months and 90 per
ecent should occur within one year,

Due to the 26-foot height of fill required in this gpproach and
the nresence ol avproximately 20 fest of sensitive clay beneath, a
shaar prohblem exists in this location. A shear analysis of this
aoproach f£111, a sumrary of which is shown on Sheet 21, indicates that
if th:e embankment were constructed to i1ts full height, finlshed grade
136, the factor of safety against shearing would te 1,032, and a shear
failure would be likely to occur. It is therefore imperative that =
stage-tyne constiuction be ﬁsad. The ghear analysis indicates that 1if
the heis't of embankment were reduced by four feet to elevation 132
for a distance of 100 feet behind the abutment a safety factor against
ghearing of 1.23 would result, Since this 1s a bridje abutment toe
£111s cannot he used. The difficulty arises fram the excavation of

the channel whiclh reducas the resisting roverent in the shear analysis,
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If the smbankment were "ullt up to within four feet of finished
prade, elevation 132 and allowed to stand and consolidate for anproxi-
nataly one year, Y2 sresr strength should increase suffilclently to
gupport the additfonal four feet of material and the desired finished
grade of 136 coah bé obtalned, As indicated in the settlerent analysis
the l-4er sixz foot layer of verved materials will consolidafe relatively
quirezly with %) per cent consolidation taking place within one year.
Accer 90 po. nent consolldation has occurred within thls layer, the
shear strenrs1 should increase sufficlently to provide a safety factor
of 1,38 wi‘e the full height of £ill. Since the upper 1l feet of
material, sray silty cley with black spots, will consolldate very
alowly ¢£.d has already been subjected to a preconsolidation load,
11ttt » Increase in the shear strength should be expected within this
per, 1 of one year and, therefore, no change in strength within this
ia* r was considered in the analysis,

To avoid the posgihility of shear failure 4in this area the esmbank-
191t should only be brought up to elevetion 132 and no higher. This
wuld necessitate leaving off the upver four feet of material which
w:ald lnelude the one foot of ,granulavr berrow and the lower and upper
oravel base coursss and surface, Ths embankment should be kept at
elevation 132 for 100 feet behind Abubtmrent No. 1 starting at Station
3815 4 8s5.

In order to dstermine il settloment is occuring as anticipated and
to provide comparison data for future settlement-analysis a settlement
vlatform 1s to be installed on the inside shoulder to the left of
Station 3516 £ 60 on ths northbhound lane, This platform is to be placed

on the same surface upon wi'leh the fill for the embankment 18 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 unon the surface exposed
by the excavation.

- Due to the expected settlement and stage-type construction required
by the shear problem.,it is believed that the substructure for this unit
can be bext supported by plles driven through the approach fill and
the underlying soils to the ledge surface at elevations 90.6 on the
left and 87.5 on the right, es indicated in the transverse sections,
Steel plles are therefore recommended, although cast-in-place concrete
plles could perform satisfactorily. Woodeh piles would not be satig-
factory because of the cut-off above the ground water table.\

Pler No., 1. Borings AB 32 and AB 28 were made on the left and right

ends respectively of the proposed location of Pler No. 1 at Station
3517 £ 25. The detalls for these two borings are shown on Sheets 5
and 6, The transverse profile at the substructure unit is shown on
Sheet 2l and the plan and ca ter 1line profiles are shown on Sheet 25,
These two horings were made within the stream bed whick was found to
be at elevation 110 at both lezations., A layer of medium consistenocy
senslitive gray siliy clay with black spots was found to extend to
elsvation 97 on the left and elevation 100 on the right., Below this

layer was a sensitive gray varved silty clay extending to elevation

91 on the left and 93 on the right, This material varied in consistemcy
from medium to soft., Below this was found a dense silty Qand and
gravel lying directly upon ledge surface. Ledze was cored on the left

at elevation 89.6 and on the right at elevation 85.6, The ledge was a
phyllite with high angle foliation with calcite strengers and was

eroded on the surface,



Since these soils are compressible and within the gtream area,
piles are recommended to support the substructure for this unit., It
i1s believed that niles can be driven to the ledre surface on the laft
with 1little difficulty since the granglar layer is thin. However, on
the ripght high casing blow counts and spoon counts indicate that very
dense solls are encountered 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 recormmended because of the underlying soils, ¥owever, cast=ine
place or wooden piles would perform satisfactorily provided the latter

are cut off bslow the minimum stream level,

Pier No. 2, Borings CB 23 and AB 31 were made on the left and rght

ends respectively for the proposed location of Pler No, 2 at Stgtion
3517 £ 75. The detalls for these boringé are shown on Sheets 7 and 8,
The transverse profile is shown on Sheet 2l and the plan center line
soils profile 1s shown on Sheet 25. Boring ¢B 23 was made on the
bankk of the stream at elevation 122,0 while Boring AB 31 was made in
the old stream bed at elevation 116,1., Above elevation 116 on Boring
CB 23 a layer of soft brown silty peat and layered silty elay and peat
were noted. Between elevation 116 and elevation 106.,5 a layer of
stiff gray silty clay'was found in both borings. The layer of medium
consistency sensitive gray silty clay previocusly noted on Piler No, 1
is also found at this location and extends to elevation 103 on the
left and elevation 97 on the right, This layer is underlain again by
the soft to medium sensitive gray varved silty clay extending to
elevation 95 on the left and 90 on the right, A ledge surface was
encountered at elevation 87 on the left and elevation 82,1 on the

right, This ledge surface was overlain by a layer of gray sand, rocks
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and gravel varying in density from medium to dense,

It 1s recormended that the substructure for this pier be supvorted
by piles driven through the underlying solls into the layer of sand
gravel or the ledge although it is doubtful if viles can reach the
bedrock surface due to the denseness of this granular materiﬁl. How-
ever, plles should be able to penetrate to the vicinity of elevation
90 on the left and 83 on the right., Steel niles would be recommended;
however, cast-in<place concrete or'wooden viles could be used provided

the latter are cut off below the ground water table,

Abutment No, 2. Borings CB 22 and C3 21 were nade on the left and
right ends of the proposed sbutment at Station 3518 £ 15. The borim

details are shown on Sheets 10 and 9, The transverse sectlon for ths
abutment is shown on Sheet 2l and the plan and soils profile along
center line is shown on Sheat 25, At Boring CB 22 on the left batween
elevaetion 122, which is the asurface, and elevation 11l a layer of mixed
lcose brown sand and peat and a lower layer of very loose gray silty
sand were found, At Boring CB 21 on the right, the surface elsvatlion
is 112.6 and layers of loose brown sand and mixed silt and peat were
found to an elevation of 1ll;, Due to the compressibhility of these
materials they should be removed before ti:e emhankment for the appraach
£111 is constructed, This would entall excavation from elevatlon 122
to elevation 1llj, to the top of the gray stiff clay layer which under-
1ies these materials ts elevation 107 Care must be taken not to

disturb this stiff underlying clay layer, since its full strength is
necessary to prevent & shear failure, This stiff gray silty clay

layer is underlain by a layer of stiff to medium gray silty clay with
black spots to elevation 104 on the laf't and 102 on the right. This
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material in bturn is underlaln by tre previously noted medium consiﬁ-
tency gray varved silty clay with sand lines being noted in the lower
portion to elevation 98 on the left and 96.6 on the right, In this
location on the right at Boring CB 21 the varved material lles directly
upon the ledge at elevation 96,6, However, on the left this varved
materlial is underlain by dense silty gravel to elevation 85,1, where
the ledge surface 1s encountored, The ledge encountered was a phyllite
with a high angle of foliation, somewhat eroded in ﬁhe upper portion,
A settlsment anglysis beneath this abutment and anproach f111
indicates that a maximum of 0.7 of a foot of settlement should be
anticipnated, However, due to the relative thinness of the clay layers,
this settlement should occur rapidly and if approximaiely two ysears
were allowed between start of construction and placing of the pavement,
all avpreciable settlement should heve occurred, A shear anslysis in
the area indicates that a factor of safety of 1.28 exists with the full
height of £111, Therafore, no shear problem should be anticipated,
Since the embankment should be built up early in the construction
to speed the settlement,it 1s therefore recommended that the substruc-
ture be supported on niles driven through the smbankment and subsoils
to elevation 95 on the left and 96.6 on the right. Steel piles would
be recommended; however, cast-ln-place concrete plles could be used,

Wooden plles would not be satisfactory due to the cutoff above the

ground water table,

Southbound Lane

fbutment No, 1, Boring CB 37 was made at the lef't end of Abutment

No, 1 while Borings CB 36 and C3 38 were made at the right end of tie
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abutment, The add1tional boring, C3 38, was made when rocks or ledge
were noted at a shallow depth on Boring CB 36 and no core was recovered.
The detmils of these three borings are shown on Sheet 11 while the
transverse profile is shown on Sheet 2l with the general plan and
soils gtratification shown on Sheet 25, Due to the relocation of the
stream channel %o the east, this abutment will fall approximately in
the center of fhe.existing gtreaﬁ bed and a high approach £ill will be
required behind this éﬁﬁﬁr;nt. .
o L;lthough no peat or organlc sclls sre noted at the .actual abutment
loestion, layers of peat and organic solls will likely be found in some
areas beneath the approach f1l) and toe of the slope., This peat and
organic material should be removed before the £i11 is pleded, The
elevation of the streem bed was found to be 106,8 en the left riging
to elevation 113,5 oﬁ the right 15 feet from center line and dropping
sharply to elevation 107,317 feet right of center line, Om the left
a layer of soft gray silt was noted tc elewation 104,5 below which,
extending to the ledge surface was a dense coarse gray sand and gravsl,
However, on the right a layer of soft gray varved silty clay extends
dowaward from the surfacs to elevation 102.5 at Boring CB 36 and eleva-
tion 100.5 et Boring CB 38, Ledge was cored at elesvation 96.8 on CB 37
and 98,3 on 0B 38, Ledge or rocks wers cared at elevation 102.5 on
CB 36; however, no core was recovered, Although an approasch f£ill
apnroximately 26 feet in noight will be required in the ares behind
this abutment, all settlement should be quite rgpid and ocour within

twelve months due to the thimnesa of the layer of compressible solls,
Since the depth of soft solls iz small, no shear difficulties should

be encountered at this abutment, The ledge was noted to be a phyllite
with a high angle of folliation., It i= belleved that piles can be driven
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to the ledme surfacs with 1ittle difficulty; however, it should be
noted that rocks or ledge was noted at s high elevation on the right
at CB 36 dropping sharply to the right beyond this pbint. Steel piles
would be rscommended although cast-in-place concrete plles could bé
uged satisfactorlly, Wooden plles would not be satisfactory becauwse of
the outoff above the ground water table, Piles could be driven to the
ledge surface at 96,8 on the left and 102,5 or 98,3 on the right.

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

station of the plers and ebhutment was not known, the actusl borings
on the remaining two plers and abutment on the southbound lanes are
not located on the actual atructure location, However, an Interpolation
~of the solls profiles for the substrmcture location 1s shown on the
transverse section on Sheet 2. The interpreted soils stratification
on Pler No., 1 was obtalned from Borings AB 3 and AB 33, shown on
Sheet 12, on the left and Sorings AB 35 and CB 2l on the right, shown
on Sheets 17 and 13,

The location of this pier 1s still within the existing stream
with the stream bed surface noted at elevation 110 on the left and 114
on the right, A deposit‘of peat extending downward to elevation 110
was found on the right side in this area, Below the peat and from the
surface downward on the left a layer of stiff to medium gray silty chy
was noted to elevation 108.5 on the left and 10&.5von the right. This
layer is underlasin directly by a soft gray varved silty clay to
elevation 105.7 on the left and 10l on the right, Below this was

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

which was noted, on the interpolated transverse section, to be at
elevation 98 on the left and 95 on the right, The ledge was noted to

be a phyllite with a high angle follation,



It ig recommended that the substructurs for thilis pier be supported
by piles driven through the urnderlying solls to apnroximately elevation
100 om the left wherse the sand and grgvel becomes dense and elevatiovn
95 on the right to ledge. Steel piles would be recommended; however,
cast-in-place or wooden piles could be used nrovided the latter are

cut off below the ground wster table.

Pilor No, 2. The transversae proflle for this pier was determined from

Borings AB 33, Sheet 12, and CB 26, Sheet 1, on the left and Barings
¢8 24, Sheet 13, and CB 25, sSheot 16, on the right, At tbis location
the ground surfsce was found to be at sprroximately elevation 1203
howevsr, a layer of soft brown peat extends downward to elavation 1¥%
on the left and elsvation 113 on the right. A lsyer of stirf to medium
gray sllty clay with scattered black spots extends downward on the
left to elevation 108 and on the right to elsvation 106, This layer
is underlain by a soft gray varved silty clay with gand lines in the
lower nortions extending dowanward to elevation 103 on the left and
102 on the right, The iIntorpreted ledge surface was found to bs at
elevation 9&.5 on the 1efG and elovation 97 on the right. The ledge
was a2 phyllite similar to that found on Pier No., 1., Between the soft
gray varved 3ilty clay layer and the ledge surface, a layor of dense
sand and gravel was noted.

"It is recommended that the substructure for thls pler be supparted
by pilea; Bocause the sand and gravel overlying the ledge is dense,
1t is likely that niles can be driven only to elevatlon 95.5 on the
left and elevation 99 on the right, Steel niles would bhe recommended;
however, cast-in-place or wooden piles could be used provided the

latter are ocut off below the ground water level. Because of ti® shear
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provler which sxlats on Abutment No, 2 care should be taken not to
disturd or cut into tne layer of madium to stiff clay just below ths

roat.,

Abutment No. 2. Bshind thls shutment a fill of approximately 20 feet

to finfished gwvade will bo requlred and a shear prohlem exigts. The
interpreted transverse proflie for ‘this abutment is shown on Sheet 2. -
The interpolation was made between 3Sorings Gﬁ 26, Sheet 1, and C3 27,
heet 15, on the left and CB 25, Shoeet 16, and ¢B 28, Sheet 17, on the
right, The plan and center line so0ils profiles are shown on Shest 25,
Throughout this area behind am ahead of the ahulment, a layer of
goft brown peat extends downward from elovation 121.5 to 117. This
peat layer should be removed before the embankment is constructed.
Care should be taken not to disturb or cut into the layer of stiff ¢o
medium conslatency gray silty clay which lies directly below this
peat layer, TIhis stiff to medium clay extends downward to elevation
112 on the left snd elevation 107 on the right. This layor is undere
lain by medivm to sof't sensitive gray silty clay with black spogg to
elevation 106 on the lof't and 102,5 on the rirht, below which a layer
of soft szensibvive wvarved silty clay was ncted to extend té elavatl on
8.5 on the jef't and elevation 9,5 on the right. The Interpreted
ledpe surface was found Lo be at elevation 9 on the left and 90.5
on the right, The ledge in this area was found to be phyllite with
a high angle of foliation.

4 maximum depth of 18 feet of soft compressible materials will be
found beneat: this fiil. A settlement analysls indicates that 0,8
of a foot of total settlement should he anticipated heneath this

emhankment, @ive tenths of & foot should be exvected iIn the upper |



layer of gray silty clay with black sr»ots. Due to the thickness of
the layeb and the overlying layer of stiff clay, settlement in this
layar wil} be slow with 90 poar cent occuring within four years gnd 50
per cent occuring within twelve months. In the lower layer &€ gray
varved silty clay .3 of a foot of settlement should be expected, IThis
will occur rgpidly with 90 per ocent occuring within twelve months

and 50 ver cent within three months,

A previously mentioned, a shear praobler exists within this embank-
ment, A shear analysis shown on Sheet 23 indicates that if the full
height of £111 were constructed to elevation 136, the minimum safety
factor would be 1.068 and, consequently, a shear failure might result.
The analysis also found that if the upper four feet of material
consisting of one foot of gramular borrow and the upper and lower base
courses were loft off, resulting in constructing only to elevation
132, the factor of safety against shearing would be 1,28 which is
sdequate, This upper four feet of material should be left off for
a distance of 100 feet beyond the abutment. As previously determined
in the settlement analysis, consclidation in the lower layer of gray
varved silty clay should be quite rapid with 90 per cent occuring
within one year, The resulting inerease in the shear strength in
this layer with 90 per cent oconsolidation would increase the safety
factor with the full height of fill to 1.30. Therefore, if the fill
wore buillt up to a maximum elevation of 132 and left to consolidate
for a minimur of one year, the additional four feet of material could
- be added safely., Since the consolidation in the unpor layer of gray
811ty clay material with black snots 1s slow no increase in shear

strength due to consolidation in this layer was conaidered in the analysia,
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In order to deterrine Af gettlement is occuring as anticipated
and to provide comparison data for future settlement analyais, a
settlement platform 1s to be installed in the inside shoulder to the
rirht of Station 3518 / 00 on the southbound lane, This platform
is to be placed on the same surface upon which the fill for the
emhankment is to be added. If peat or organic soils are excavated
ahove the silty c¢lay soils, Phe platform 13 to be pléced directly
upon the surface exnosed by the excavation,

fs18 to the expected settlement and a stage-type construction
required by the existing shear problem, it is %“elieved that the
_substructure for this unit can he best suprorted by piles driven
througk the anpromch and underlying soils, The sand and rocks over
the ledge beneath thils abutment become quite dense Just above the
ledpge surface and therefore it is unlikely if the piles can be drlvan
all the way to ledge. BHowever, they should be able to he driven to
elevation 95 on the left and 92.6 on the right. Steel plles are
therefore recommendsd although cast-in-place concrete piles could
perform satisfactorily., Wooden piles would ﬁot be satisfactory

because of the cutoff arove the ground water table.

SUMMARY

Piles are recommsnded to sugport the substructure units. It is

believed that pilea can bs driven to the following elevations:

Left Side Right Side
Northhound Lane
Abutment No. 1 90,6 87.5
Pier No, 1 89,6 88
Pler No, 2 90 83
Abutment No., 2 95 96,6
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Lect Side  Right Side

Southbound Lane

Abutment Noo. 1 96,8 102.5 - 98.3
Pier No, 1 100 95

Pier No, 2 95.5 99

Abutment No, 2 95 92.6

Steel niles would be recommended, However, cast-in-place cohcrete
pilea could be used, Wooden niles could be used on the plers if they
were cut off beslow the ground water table.

Soft compressitle solls undsrlie the area under each abutment,

Due to the thinness of the layors of the solls on Aoutment No, 2,
north»ound lane, and Abutment No, 1, southbound lane, the anticipated
settlement should be quite rapid with the majority of 1t occuring
before the time for pavins the roadways in these two locations,
However, on Abutment No, 1 on the northbound land and Abutment No, 2
on the southhound lane long~term settleﬁant and shear problems exist,
On Abutrent Ro. 1, northbound lasne, a maximum of 1,1 feet of settlemnt
should be expected with 50 per cent ocouring within the first year

end the remainder taking up to five and three-quarters years, Because
of the shear problem existing at this a™uument, a stage-type construce.
tion 1s réquired. In the first stage the embankment should be
constructed to elevation 132 and allowed to stablilize with no more
matorial being added for a minimum of one y:ar, This upper four fest
of materlial should be lefit off for a distanve of 100 feet behind the
ahutment, After the fill has stahilized for at legst one year the

additional four feet of material to hring tie roadway to the desired
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finished grede cen be edded and with a safety factor of 1,38 which
will adequately supnort the total height off £111, that 1s, to elevatiﬁn
1236, | |

A maximum settlement beneath Abutrent No., 2 on the southbound lane
of 0.8 of & foot should be anticipated, Fivc tenths (0.5) of a foot
of this settlement should occur within the first twelve months and
the remalning .2 of a foot willl take un to four years, Since the
factor of safety against éhearing would he low Af the full heipht of
embankment were constructed In ons 1lift, a stage-type constructicn
is algo required “ehind this sbubtment, In the first atage the
embankmant should be bullt up to 4 maximur elevation of 132, thaet is,
four fest short of the desired elevation and allowed to stabilize
for one yeer, After the embankment has consolidated and stahilized
for one year,the shear strengths of the underlying soft varved silty
clays should have increased suffliciently so that the total height of
smhankment to elevation 136 may b constructed w1th a safety factor
of 1.30. This stage~tyve construction should »e used for 100 feet
beyond the abutment. |

In most of the areas at the locations of the abutments and nilers
a layer of peat and organic materlals is found on the surface. This
material should be rewoved before the embankments ave constructed,
This materlél must alse he removed wlthin the new channel area, Came
ghould be taken not to disturb the layer of stiff clay or underlying
clay soils since these materials are qulte gensitive and the shear
'strengths are critical,

Settlement platforms are to be installed bLehind Abutment No, 1
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on the northh»ound lane gt Station 3516 £ 60 in the left shoulder
and behind Abutment No, 2 on the south»ound lane at Station 3513 £ 00
in the right shoulder,

Report written by /P 46,4/ f !Z{q/wz/

Kenneth A, Dinsmore

Report Approved by W

y—

Prederick M., Boyce, Jr.
S30ils Engineer
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BORING NOTES

All samples and vanes are taken ahead of casing.

Scales and casing sizes as noted on drawings.

Ground water table indicated thus:

Number of blows of 275% hammer, falling 18", required
to drive extra heavy casing one foot thus:

Location and designation of ''dry'’ samples taken in
S&H sampler #1290s indicated thus:

Location and designation of ‘dry’ samples taken in
2" 0.D. 16 ga. seamless tubing indicated thus:

Location and designation of 'dry' samples taken in
34" OD. 16 ga. seamless tubing indicated thus:

Location and designation of "wash’' samples indicated thus:

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

Location of field vane test indicated thus:

Number of blows of 275% hammer, falling 15", required
to drive spoon or tubing one foot indicated thus:

Sampling spoon or seamless tubing driven by static
weight of drili rods and 275™ hammer indicated thus:

33" 0.D. "dry" samples taken with piston sampler.

Natural water contents, given as percent of dry weight

Bottom of boring indicated thus:
Refusal of drill rods or casing indicated thus:

Percent recovery of rock core by diamond bit thus:

DETAIL SHEETS
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Sheeffzv

SBEAR AND WATEHR CQNTENT NOTES

Shear Notee:

Field vane shear strengths indicated thus:
Laboratory vane shesar strengths indicated thus:

One half unconfined comprescive strangths indicated
thus: -

Strengthe bYeyon? rance nf plot indicated at right
edge of plot by numerical values and symbols thus:

Pleld vane shear strengths in excess of capacity
n? squipment 1ndicated thus:

lLaboratory vane ahear strensths in excess of
cepacity of equipment (1.0 T/af}) indicated thus:

Fleld vane shear strenzths in excess of capscity
of equ:iprent an? bey-ni ranze cf plot ind!cated at
right edza ~f plot thus:

Laboratary vane shear atréngth in excess nf
capacity »f equipment (1.07T/4?) anAd bavond
rahge of plot indicated at riszht edze of plot thua:

Water Cortent Notes:

1.

Natural water contents, ziven as percent of 4ry
walsht, are {ndicated thus:

Plastic and 14quid limite sre indicatad thus:

l1gnition loeses are given as percent of Ary
Vei g}t .
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