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INTRODUCTION

A subsurface Investigation has baen. completed for the proposed
construction of two bridges to earry the northbound and southbound
lanes of the Interstate Highway over the west crossing of the
Souadabscook Stream in the Town of Hampden, Malne, This proposed
bridge location is part of the Interstate Project I-95-7 (1l) and
is the first of three crossings of the stream requirsd béca'txse of
poor soils conditions further to the north. The bridge is located
several hundred feet downstream from the existing bridge cr@sin(;_
over the Souadabscook Stream between Hammond Pond and Hermon Pond.
| In June a soils report was forwarded to the Bridge Division
covering the subsurface axploratidns for the proposed crossing of the
East Bridge and a third report coﬁering_ the. Center Bridge will be
forwarded to the Bridge Dlvision later this month, In the earlier
report for the eastern crossing of the stream, the majority of solls
were firm and gramilar and a little difficulty was anticripat‘edo
However, on this bridge as well as on the Center Bridge, layers of
varved clay have required additional analysis in th; office.

Preliminary soundings within the bog area were mé.do in the winters
of 195§ and 1960 and upon receipt of the plans for the bridge location
borings were made in March and April of this year by drilling erews
under the supervision of Mr, Taylor and Mr, Brown. A detall soils
profile and report covering the entire bog section from the Pond Road
to the Fmerson Mills bridge project will be forwarded to the Primary
Division later this month,

Included with the illustrations within this project are the
boring notes on Sheets 1 and 2. The boring details for the 1l borings
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made at the proposed sﬁbstructure unite for both bridges are shown
on Sheets 3 through 18, The transverse profiles along the propos ed
substructure locations is included on Sheet 19 while ﬁhe plan and

soils orofiles along center line both for the northbound end south-

bound roadway are shown on Sheet 20,

GENERAL CONDITIONS

In moving to the south of the 1arge and extensive bogs in Hermon,
the aligmment has beeﬁ forped to eross over the Souadabeoeek Stream
three times and thus three structures are required. This southern
aligrment was on better solls than to ﬁhe north, but the underlying
solls are far from being classified as good,

In general, a deposit of peat overlies the low wet areas, This
paat has a.high water content and ignition loss and should be removed
wherever encountered. In general, the deposit is leas than ten feet
thiek and at ﬁhe proposed orossings a maximum of two feet of peat
should be anticipated. _ ,

A The peat 13 underlain by a medium consisteney clay. This layer
is 1n.mest eases very shallow ‘and i3 mixed with aands and in general
1s not encountered below elcvation 115, This clay is of reeent age

as comnared with the underlying clay whieh channos from a stiff
weather gzone near the top to a medium consistency and ‘sand layers
appearing and 1ncreasing 1n rrequency with dopth. The stiff clay zone
shouid adequately spread loads o#er the underlying solls to minimize

any Sheering action, Some settlement, however, should be’an&ieipated..
In general, this deposit was not encountered below elevation 100,

The clay is undeflain by a sand and gravel deposit varying from
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five to a maximum of eightcen feet belfors the ledge surfaes was
encountefed. Thiglsdﬁd is of medium density and should aid in draining
the clay layer above by provihihg'a drainagg paﬁb;u Thus, the clay
although of poor pgrmeability and'consolidation gharucteﬁistics should
be essentially complete 1ﬁ settlement hy'tﬁa.fime of paving--an esti-
mated two years, ‘ | ] | '

- The ledge is a phyllite with a high angle of folfation and thus
probably highly rracturéd on the surfaée, The elevation of the ledge
was uniform along the northbound lane between elevation 90 and 9l but
varied from a low of 78 to a high of 99 along the southbound lane,

Since a 111 of ten feet 1s proposed behind the sbutments and the
subsoils will consolidate, it 1s recommended that piles be driven to
support the substructures. Since these pilles will be driven to the

ledge surface, steel piles are recommended,

SUBSTRUCTURE DETAILS

Northbound Lane

Abutment No, 1.

Borings CT 18 and CT 19 were made on the right and left ends
respectively of the proposed location of Abutment No. 1 at Station
3490 # Lli, The details of these two borings are shown on Sheets 6
and 7 while the trénsverse profile is shown on Sheet 19 with the
general profile shown on Sheet 20, The ground surface is at elevation
121.7 with a finished grade at elevation 131 and thus a £ill of 10 feet
13 proposed behind the abutment. As noted on the plans, a layer of
soft compressible peat one foot deep was noted to overlie the area

and should be removed prior to the addition of the fill behind the
‘ [ )
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abutment. This peat was underlain by a layer of medium consistency
gray 8ilt with a thin layer of sand extending to elevation 115, This
deposit is of recent age since it 1s underlain by a stiff weathered
silty clay extending}to elevaﬁion 95, Detween elevation 107 to 102
the clay was of medium consistency with sand layers aprearing more
frequently with depth changing completely to silty sands below
elevation 95, Ledge was cored on the left at elevation 90 and
elevation 90,5 on the right, The ledge was classifled as phyllite
with a high angle of follation, A shear analysis indicates that the
proposed fill and back slope should not encounter any shearing
difficulties; however, some settlement should be expected, Shearing
difficulty is minimized because of the stiff overlying clay; The
deposit is fgirly thin and therefore the majority of settlement should
be sempleted within the'two~year period which will extend from the
beginning of the project to the final paving, It is therefore belleved
that the sﬁbstructure for this unit can be best supported by piles
driven through the approach fill through the underlying solls to the
ledge surface at elevation 90, Steel piles are therefore recommended,
although cast-in-place conecrete nlles could perform satisfactorily.
Wooden plles would not tre satisfactory because of the cutoff above

the ground water table,

Pler No. 1., Borings CI 1i and CT 17 werc made on the left and right

ends respectively for the proposed location of Pler No. 1 at Station
390 £ 8. The detalls for these twé borings are shown on Sheets 3
and 6 while the transverse orofile at the substructure unit is shown
on Sheet 19 and the plan and éenter line s80il profile are shown on

Sheet 20, These two borings were made within the existing stream area
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with the top of the stream ted being encountered at elevation 116.6

on the left and 116, on the right, A thin layer of organic rill was
noted on the left side and none on the right and this was underlain

by a gray silty clay generally encountered on the northbound lane to
he of medium consisténcy, below which at elevation 12,5 was a stiff
weathered silty clay previously encountered changing to medium eonsis-
tency with large sand layers at elevation 107 and to complete sand
below elevation 102, The ledge surface was encountered on the left
gide at elevation 91.5 and on the right side also at elevation 91.6.
The ledge was also noted to be of phyllite az similarly encountered at
the provosed abutment, Since these soils are compressible and within
the atream area; niles are recommended to support the substrﬁcture for
this unit. It is believed that piles can be driven to the ledge surface
with a little difficulty. Steel piles would be recommended because of
‘the'underlying soils, however, cast-in-place or wooden plles would
perform satisfactorily provided the latter are cut off below the
ground water table,

Pier No, 2, Borings CT 15 and CT 16 we¥e made on the left and right

ends respeotively for the proposed lac ation of Pler No, 2 at Stéﬁion
3191 £ 3. The details for these two borings are shown on Sheets l
and 5 while the transverse profile at the substrxe ture unit and the
plan and soils profile along center iine are shown on Sheet 20, These
two b?rings were also made within the stream hed through the water and
the stream bed was noted to be approximately at elevation 117, The
medium ‘consistency silty clay previously noted at Pler 1 and Abutment 1
was again encountered in these borings. The deposit extended to

elevation 112 on the left and elevation 11,5 on the right before the
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top of the stiff weathered clay was encountered., This clay layer
extended to elevation 10l on the left and 101 on the right with the
deposit changing to medium consistency and large sand layers below
elevgtion 108. Below this the silty sand becomes dense only directly
above the ledge surface which was noted to be at elevation 93,8 on the
left and 91.6 on the right, The underlying sands are extremely loose
and nossibly have some artasisn flow in them causing this looseness;
however, 1t should not be of large enough magnitude to be of difficultye.
It is recommended that the substructure for this pier be supported by
piles driven through the underlying golls directly to the ledge surface,
Steel niles would be recomrended; however, cast-in-place or wooden
piles could be used provided the latter are cut off below the ground

water table,

Abutment No, 2. Borings CT 29 and CT 30 were made on the right and

left ends resnectiveiy for the proposed iaoation of Abutment No, 2 at
Station 3491 4 7, The details for these two borings are shown on
Sheets 9 and 10 while the transverse sections are shown on Sheet iI9
and the plan and scils profile along center line are shown on Sheet
20, The previously encountered overlying medlum consisteney gray
clay was not ancountered in these borings but the ground surface is
above elevation 121 and 122, The top soils were noted to be of loose
sands with embedded wood fragments, indicatings an overflow and
scourable materials probably having been deposited in the past during
high flows of Water-\,Ihis.is underlain by the deposit of stiff gray

siitﬁ clay with hlack spots and rust spots noted near the surfaue
changing ﬁith‘depth to a varving with thin sand layers and below

wbo .



elevation 110 the sands were of equal magnitude as of the clay. Clay
layers were found in the sand deposit which eitended to the ledge
surface on the right side, whereas no c¢lay layers wers noted below
elevation 103 on the left., The underlying soils therefore are
sﬁsceptible,to congsolidation and settlement should be anticipated
behind the abutment, Since the finished grade is at elevation 131, a
£111 of 9 feet is proposed bekind the a»utment, The detalls for the
1imits of excavation will be lncluded within the roadway section
which will be conatructed nrior to the bridges, Since the abutment
£11ls will be completed prlor to the starting of the subatructure at
this abutment, 1t is recommended that the substructure be aupported
by piles driven directly to the .ledge surface at elevation 92,1 an
the left and 93.3 on the right., Steel vpiles are recormended; however,
cast~in=place concrete plles could be used as well as wooden piles

provided the wooden piles are cut off below the ground water table,

Southbound Lane

Abutment No, 1. Borings CB 33 and CB 3 were mede on the left and

right ends of the proposed location of Abutment No. 1 on the southbound
roadway. The detalls for these two borings are shown on Sheets 13 and
1l;, The ground surface was noted to be at approximately elevation 121
with a finished grade of elevation 131, meaning a £i1l of 10 feet is
provogsed behind the abubtment, A one-foot layer of dark brown peat was
encountered on the right side but was noted not to extend to the left
side, This material should be removed prior to the addition of the
£111 within the area, This was underlain by a three-foot layer of
loose brown silty sand with embedded wood fragments. This materiel
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1s probably the erosional material deposited during high flows of

the river, These wood fragments should not cause difficulty due to
thelr compression siﬁca\the ground water tgble wlll be qulte high
within the area, The stiff gray silty clay was noted in thils srea to
extend to elevation 118 changing to medium to soft consistency below
elevation 109 with sand layers bheing picked up in the bottom of the »
deposit below elevation 100 and the sand content inereasing to

nearly equel thickness of clay layers between elevation 9l and 99, This
was underlain by a medium Yo dense gray silty sand and the ledge surface
was noted to be at elevation 77.8 on the left and 86,1 on the right.,
This was the deerest at which the ledge surface was encountered, Since
the fill will be completed prior to the construction of the substructure
units, piles are recommended to support the substructurcs directly to
the ledge surface and steel piles are recommended. Cast-in-place
concrete piles could be used, The clay deposit within the area is

of medium to soft with an overlying stiff clay, indlicating that while
some consolldsation should occur, sufficient shear strengths are high
enough such that no shearing difficulties should be anticipated,

The clay deposit 1s underlaln by a granular soil, thus alding in
providing an exit or a dralnage path for the water to allow consolida-
tion and the majority of consolidation or settlement should be completed
within the two-year period. |

Pier No, l. Borings CB 35 and OB L1 were made on the right and left

- ends respectively for the proposed location of Pler No., 1, The detalls
for these two borings are shown on Sheets 15 and 18 respectively while

the transverse profile for the substructure unit is shown on Sheet 19
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and the plan and center line soils profile is shown on Sheet 20,

These two borings were made within the river area and the bottam of the
stream bed was noted to be at spproximately elevation 117.5 to 118
within the area, A thin deposit of peat overlald the stiff gray siltys
clay with rust spots., Thls stiff clay changed to medium consistency

at approximatelj elevation 110 and sand layers were noted below eleva-
tion 103 with the description changing to alternate layers of sand

and elay Below elevation 100 on the left and 105 on the right, This
alternate layering extended to elevation 88 on’the left and 97 on the
rirht, below which was a layer of sand and gravel wiih the ledge
‘surface boelng encouﬁtered at elevation 8.2 on the left and 93,9 on

the right, Since the underlying soils arse highly compressible it 1is
recommended that the substructure for this unit be supported by plles
driven through the stiff clay and underlying sands to the ledge surface,
Steel piles would be recommended; however, cast-in-place or wooden
piles could be used, The latter must be cut off below the top of the

ground water table,

Pier No., 2. Borings CB 39 and CB LJ0 were made at the right and left

ends respectively of the proposed location of Pler No. 2. The details
for these two borings are shown on Sheets 16 and 17 while the transverse
profile is shown on Sheet 19 with the plan and center line profiles
shown on Sheet 20, These two borings were again made within the

stream bed slevation and the bottom of the stream was noted to be at
aprroximately elevation 116 on the right and 117 on the left, A thin
layer of silty sand and peat was moted to extend above the stiff clay
layer which was noted to be at elevation 115. This stiff clay changed
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to a varved clay with sand layers below elevalion 110 and large sand
layers noted below elovation 10h,1 Between 102 and the ledge surface
at elevation 99 on the left and 96.1 on the right was a layer of silty
sand with pebbles, It -1s therefore recommended that the substructure
be supported by piles driven directly through the underlying soills

to the ledge surface. Steel niles would be recommended; however,

cast«in-place concrete piles could be used, .

Abutment No, 2. Boringa CB 31 and C3 32 were made on the left and

right'ends of the propvosed location of Abutment No. 2. The details
for these two borings are shown on Sheets 11 and 12 while the transverse
gsectlion 1s shown on Sheet 19 with the plan and soils vrofile shown on
Sheet 20, The proposed location 1s at the edge of the existing chamnnel
and a foot of soft compressible peat was noted, below which the stiff
clay was again encountercd at eleyation 119. This clay layer changed
to rust spots and varving, Below elevation 110 there are alternate
layers of sand and clay changing below this elevation and extending

to elevation 102, Below elevation 102 was a silty sand with the ledge
surface bheing noted at elevation 95,1 an the left and 93,3 on the
right, The ledge was of phyllite with a high angle of follation., A
11l of 11 feet was proposed hehind the abutment, It 1s recommended
that the substructure be supported by piles driven through the anproach

£111 into the ledge surface, Steel plles are recomrended,

SUMMARY

Piles are recommended to support the substructure units, It is
believed that piles can be driven to the following ledge elevations:



Northbhound Lgne Left Ind Right Fnd

Abutment No, 1 90 90,3
Pier Wo, 1 91.5 91.5
Pler No. 2 93.8 91.6
Abutment No, 2 92,1 93.3

Southbound Lane

Abutment No. 1 77.8. 86,1
Pier No., 1 ' 84 93.9
Pier No, 2 99 96,1
hvutment No, 2 95.1 93.3

Steel plles would be recommended; however, cast-in-place concrete
plles could also be used. Wooden plles would habve to be cut off below
the top of the ground water table,

Soft compressible soils underlie the area behind the abutments and
some settlement should be antlcipated behind the approach £ills but the
‘ amount 1s smell and the anticipated time for completion should be
equal to the timingfor the paving of the roadway two years after the

Respectfully Submitted,
b :

Frederick M. Boyce, Jr.
Soils Engineer

f1lls are completed,

FIiB:cb
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BORING NOTES LOG SHEETS

A1l samples and vanes are made
ahead of casing.

Scales and casing size as noted
on drewings.

Oround water table indiocated thues l l %_-.—
Kumber of blows of 275# haumer

falling 18 inches required to drive .'40
extra heavy casing one foot thus:

Location and designation of "dry"

samples taken in S&H sampler #1290s @B——"'.'
indicated thus!

Location and designation of "“dry" y

samples taken in 2" 0.D. 16 ga. @F—ﬁ.'
seamless tubing indiceted thus:

Location end designation of “dry"

samples token in 34" 0.D. 16 ga. @*’—"'l

seamless tubing indicated thus:

Location and designation of wash @W——-.'

samples indicated thus;

Unsuccessful attempts to secure dry (@ "
sample indicated thus, followed by

type of sampler:

Location of fleld vane test indicated ' [“]
thus:

‘Number of blows of 275# hammer falling ZOO .l
15* required to drive spoon or tudbing .

one foot indicated thus:

Sampling spoon or seamless tubing
driven by static welght of drill H( )"_"l
rods and 275# hammer indicated thuat

3% 0.D. "dry" samples taken with P O__._"

piston sampler.

Natural water contents, given as o

percent of dry weight are indicated 3 AZOQ‘-*?’I
thus:

Bottonm of boring indicated thua: #

DETAIL SHEETS
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B |

lcll

|ul|

wi

voll
I
I(Grophicol)
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¥

Graphical

s

Refueal of drill rods or casing in-
dicated thus: R R

Percent recovery of roak core by o
7%

diamond bit thues
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SHFAR AND WATER CONTENT ROTFS

H

Shear Notes: , - )

1.
2.

3.

4.

5

6. "

7.

8.

'Field vane shear strengths indicated thust

Laboratory vane shear atrengths indicated thus:

V
One half unoconfined comnr essive strengths indicated
thus:

Strengths beyond renge of plot indicated at right
edge of vlot by numerical values and symbols thus:

Field vane shear strangtha in excess of canacity
of equivrient iudicated thus:

Laboratory vane shear strengths in excess of
cavacity of equipment (1.0 T/sf) tndicated thus:

Fileld vane shear strengths in excess of capacity
of equivment and beyond range of vlot indicsted at
right edge of vlot thus:

Laboratory vene shear strength in excess of i
capacity of equinment (1.07/sf) and beyond
range of mlot indicated at right edge of vlot thus:

|

~

Water Content Notes:

1.
2.

3.

_Natural water centents, giwen as percent of dry
welght, are {ndicated thus:

Plastic and 11quid limite are indicated thue:

!

Ignition losses are given as vqrcant of dry
welght. .

-
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