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INTRODUCTION

A eubsurfaca investigation hes besn completed for the pro-
posed sudbstructnre units end approach fills for the bridge to
carry the Cold Brook Road traffic over the Interstate Highway in
Hampden, lMgine. This bridge is to be part of the construction
project, I-95-7(16). The proposed bridge is located near
Station 3655+00 on the Interstate Highway or seven hundred feet
southeasterly of the present intersection of the 04lin Road and
existing Cold Brook Road. Preliminary borings for the deter-
mination of the subsoils were made in the Fall of 1960, Based
upon the subsurface conditions, the original grade line which
was %o have cut through the area to a depth of fifteen to twenty-
five feet was raised. With the completion of the highway grade
line, the bridge plans werc initiated and borings for the sub-
gtructure units were made by a driiling crew under the super-
vision of Mr. Carlisle in April of this year.

Since g0ft soils weare noted with depth, samples obtained
by the drilling crews were tested in the laboratory and the
results of the consolidation curves are shown on Sheet 1 while
direct shear diagrams are shown on Sheets 2 and 3. In order to
provide adeguate clearance over the Interstate Highway, it has
been necesssry to raise or fill behind both abutments. This
increased weight of roadway will create new stresses on the
subsoils. Shear summaries have been completed showing the
minimum factors of safety from this anzlysis and are shown on
Shests 4 and 5. The details for all the borings are shown on
Sheets © and 7 whils the plan and soils profile interpretéd from
the borings arz shown on Sheet &. The boring notes are shown

on Sheet 9.



GENERAL CORDITIONS

A cut of ten to twenty feet through the existing knoll or
tarrace on which the Cold Brook Road lies was first believed
most economical., This grade line would minimize the £1ll in
order to provide satisfactory approaches for the relocated Cold
Brook Road. Prelininary borings, however, indicated that within
the area the subsoils consisted of between thirty and thirty-
 five feet of clay extending from the surface downward. The Top
ten to twaelve feet of this c¢lay has been weathered as was noted
by the brown rust stains (evidence of drying or oxidation of the
"~ iron) and the material was moted to be in a stiff consistency.
This stiff layer is gharacterized by a shear strength of 0.8 tons
per square foot, s water content of twenty to twenty-fivé per
cent, a liquid 1imit of thirty-five per cent, and a plastic
limit of elghteen per cent. This layer should therefore aid in
distributing the weight of the new embankments over the adjacent
softer soils much as a spread footing transmits the load to a
smaller unit pressure.

This stiff overlying clay layer becomes more plastic with
depth changing to a gray soft, sensitive silty clay., This
sensitive clay appears to increase in shear strength with depth;
however, the top portion of the deposit has an average shear
strength betwsen 0.24 and 0.30 tons per square foot, This soil
is further characterized by an existing water content of 36 to
39 percent, a liquid limit of 35 percent and a plastic limit
of 18 per cent. Since the existing water content 1s well above
the liquid limit, if the material is remoulded, it will tend to
act like a liquid. It is in this layer which causes the most

.



difficulty in designing an adequate factor of safety against
shearing for the new embankments. This is further complicated
since the Interstate Highway will de in a cut section, and in
so doing, the resisting moment normally afforded stiff layers
will be lost. It has been this reduction which has caused an
extensive office analysis for the embankment design.

The soft sensitive clay becomes of medium consistency with
depth and the water content decreasing and the shear strength
ineressing to 0.32 to 0.38 tons/sq. ft. This deposit of clay
was not varved nor were there any thin sand streaks to afford
latersl drainage; whereas, a deposit of clay which underlies
this soft to medium clay had large bsndings of thin sand stresks
which does afford the lateral drainage.

The underlying clay with banded sand streaks was noted to
be considerabdbly higuer shear streagth than previously noted with
a shear strength near 0.50 tons/sq. f£t., and an existing water
content of near 30 per cent. Thus, it appears that the lateral
drainage within this area has allowed thils material to consoli-
date or squeeze out the water, thus increasing the grain %o
grain contact of the ¢élay particles resulting in a high shear
strength. This stiff varved clay was in turn underlain by a
pebbly silty sand which in turn was underlain by ledge, a
phyllite with a high angle of foliation as is normal within

this area and with thin streaks of guartz and calcite,
Thus the subsoils at the proposed substructure units and
for the approach f£ills behind the abutments are classified not

only as compressible but highly sensitive and care must be

exercised in bullding any embankments within the area since
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the shear étrengths are low. In order to minimize difficulties
and because of unknowrsas to the quantity or exact boundaries of
the stiff layer as well as variation of the shear strength within
the soft layer, it is recomménded that the approach fills be
completed and allowed to set for at least 30 days after combletion
of the excavation of the Interstate Highway., At this point, the
cormpletion of excavsation of the Interstate. embankments and the
abutment fills, the factor of safety ageinst shearing should be
at its lowest and.any additional time would not only allow the
material to consoclidate, but for the material to stiffen up due
to drying. Sufficient strengths should then be realized to
withhold the embankments and allow the construction of the sub-
structure  units.

It is recommended that the substructures for the bridge be
supported by piles driven into the underlying dense solls or
ledge. Becsause of the extensive length and heavy driving re-

sistence anticipated, steel piles'would.be recommended,

DETAILED CONDITIONS

Southerly Approach Fill
The existing ground at the proposed location of Abutment

No. 1 is at elevation 138 with the finished grade in the
vicinity of elevation 153 or a fill of fifteen feet is proposed
aboia the present ground surface. The finished grade of the
highway along the northbound lamne is in the vicinity of ele-
vation 132.5 or an excavation must be made along the Interstate
northbound lane in order to provide fo: the base and drainage
for the new roadway. Boring AC-24, the details of which are
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shown on Sheet 5, was made fifteen feet right of the centerline
of Cold Brook Road relocated at Station 143+19.2. From this
boring it can be seen that ten feat of very stiff brown sandy
clayey silt was enccountered, helow which a deposit of clay
varying from very soft to medium consistency with some black
spots was noted to extend from the ten foot depth of the 32
foot depth.  Below this clay was a seven foot layer of stiff
congistency gray varved clay with embedded sand layers. A
layer of dense gray pebbly silty sands underlies the stiff
clay and is eleven feet in thickness, below which rock was
cored. The boring operations stopped after 1.5 feet of rock
was cored when the core barrel broke. The rock is believed to
be ledge and closely coincides with the refusals and other
ledge borings within the area.

As wss previously noted in the General Conditions, the
disturbing feature of the soils within this area is the soft
sensitive clay lying between elevation 115 snd 128. This de-
posit of clay causes two difficulties, that of settlement and
that of shearing., The primary concern would be of shearing.

A detailed shaar analysis was therefore completed for the pro-
rosed abutment fills and the summary of this analysis is shown
on Sheet 5. On this analysis it can be secn that the minimum
safety factor of 1.20 was realized in tangent to the bottom of
the soft layer, whereas a dseper shear tangent to the bottom
of the medium consistency clay had a minimum factor of safety
of 1.21. This factor of safety is the minimum usually required
for embankment comnstruction. Since the embankments will be
within s structure area, extreme caution must be utilized.

The layer of stiff clay between elevabions 128 and 138 should
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ordinarily suppor? and carry the embankment over the softer
soile, but as noted on the shear analysis and previously noted,
the porthbound roadway is to be excavated and thus the stiff
iayer will be lost. It is this lost stiff layer which causes
the high loss of strength in shearing value and keeps the
factor of safety very small., The proposed figures are believed
to be on the conservative side. However, if the stiff layer
cracks, all shear strengths in the stiff layer are lost imposing
larger loads on the underlylng layers, which would tend to in-
duce a shear., It is therefore recommended that the approach
£ill be comstructed in conjunction with the bhighway cut along
the centerline of the northbound roadway and that the embankment
bs allowed to set for a minimum period of thirty days upon
completion of the fill to subbase grade as well as the complete
excavation along the northbound roadways to thq ninimum depth.
The addition of zravel base and pavement will be within the
resisting area of the shear analysis ané should increase the
factor of safety. Thuse, the critical time for the embankment
or the time when the minimum factor of safety will be realized
should be when the fill is completed and the excavation to the
subgrade along the northbound lane is completed.

The settlement analysis indicates that a probableé fifteen
inch anticipated settlement should occur with fifty per cent
of the settlemeat occuring within eight months upon completion
of the £ill and the majority of all settlement being d&ﬁbieted

nearly two years after the smbankments have been constructed.

Abutment No. 1

Boring AC~24, the detalls of whick are shown on Sheet 6,
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was nade on the right end of the provosed location of Abutment
Fo. 1 at Staticn 143+19.2, The plan., as well aes the solls pro-
file, is shown on Sheet 8. As was previously ncted in the
approach fill, the aubsoils consist of stiff clay underlain

by wery soft t¢ msdium consistency clays. The settlement
analysis indicated that up to fifteen inches of settlement
should be anticipsted to occur within two years after completion
of the embankment £ill. It was also recommended in the approach
fills that the embankments be constructed prior to the con-
struction of the substructure units for thls bridge and allowed
t0 remain for at least tnirty days efter completion of the cut
along the Interstate Highway. The soft compressible soils within
this area therefore require that the substructure be supported
by piles driven through the approach £ill and into firmer under-
lying soils. It is belisved that piles can be driven into the
dens¢ underlying silty sands with scattered boulders and the
piles should stop in the vicinity of elevation 98. Steel or
cast in place conerete piles would be recommended with the
Tormer being recommended due to high anticipated driving re-

sistence through the approach fill.

Piar No., 1

Boring AC-~2% was made along the left end of the proposed
location of Pier No. 1 at Station 143+70,2. The details for
thig boring sere shown on Sheet 6 while the plan and centerline
profile are shown on Sheet 8. This prdpoaed pier is to be
located near the low point of the highﬁay ditch which hasbeen

lowered in order to adequately drain the entire area. The
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bottom portion of the pier will therefore extend within this
nedium consistency silty clay and silty sticky clay should be
snticipated in excavation. A minimum amount of excavation
should be made within this area since, as noted on Sheet 5 (the
summary of the shear analysis), the pier is within the re-
sisting side of the circle and any material removed will
temporarily tend to lower the factor of safety. These soft
compressible subsoils indicate that the substructures should be
supported by piles driven into the underlying firm sand and
gravel. It is believed that piles will be stopped in the
vieinity of elevation 95 if cast in place piles are used;
whereas, 1f steel plles are used, the piles can be driven to the

ledge surface at elevation 87.5.

Pier No, 2
Boring AC-22 was made on the right end of the proposed

location of Pier No, 2 at Station 144+31.9. The details for
this boring are shown on Sheet 6 while the plan and centerline
profiles are shown on Sheet 8, The subsoils are similar to
those encountered at Pier 1 and it is recommended that the
subgtructure for this pler be supported by piles driven through
the underlying soft materials. Because the underlying sand and
gravel layer decreases in thickness, it is believed that piles
can be driven directly to the ledge surface at elevation 92.5.

Steel plles or cast in place piles would be recommended.

Pier Ro, 3
Boring AC-21 was made on the left end of the proposed

location of Pier No. % at Station 145+10., The subsoils are
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those similarly encountered at the two previous pier locations
in that the substructurs should be supported by piles driven
through the underlying sensitive clays to the ledge surface,

The deposit of sand and gravel was noted to be very thin within
this boring and ledge was noted to be at elevation 95.7. Steel
piles or cast in place pilee should easily reach this elevation.

Pier No. 4

Boring AC~20 was made on the right end of the propoked
location of Pier No. 4 at Station 145+72.7. The details for
this boring are shown on Sheet 7 while the plan and cepterline
profile are shown on Sheet 8. As was simllarly encountered in
the previous pler location, the subsoils are highly compressible
and it is recommended that the substructures be supported by
piles driven to the ledge surface which was noted to be at
elevation 100.6., The deposit of sand and gravel lying directly
above the ledge surface was noted to be slightly thicker in
this boring, but piles should be able to reach elevation 100.6.

Steel or cast in place would be recommended.

Abutment No. 2
Boring AC-19 was made along the left end of the proposed

location of Abutment No. 2 at Station 146+46.7. The details

for this boring are shown on Sheet 7 with the plan and center-
line profile shown on Sheet 8. The ground surface is noted to
be at or near elevation 140 with the finished grade at elevation
157 or a seventeen foot fill is proposed behind the abutment.
Since the subsoils are the same as encountered within the pilers,
soft compressible elays, it is recommended that the abutment
structure be supported by piles driven through the approach

-9~



£i11 into the underlying dense sand and gravel. Because the
density of the sand and gravel was noted to be high, it is be-
lieved that piles will be stopped within the vicinity of ele-
vetion 103 with the ledge being noted at elevation 99.4. Steel

plles would be recommended.

Northerly Approach Fill

As was previously noted at the substructure units for Abut-
ment No., 2, a fill of seventeen feet is prqposed behind this
abutment. The stiff layer which overlies the soft underlying
clays is to be severed and removed by the new grade line of the
Interstate southbound lane, This loss of the stiff layer has
caused a similar shear analysis requirement as was encountered
at Abutment No., 1 and the southerly approach fill. The shear
analysis is summarized and shown on Sheet 4, It is noted that
the gtiff layer has the same shear strength as used on the
southerly approach fill. The underlying clays have a higher
strength, as was noted within the borings, and this is attributed
to some possible drainage to the north through the granular
esker which lies buried and probably offers some lateral drain-
age, From this analysis it can be seen that the minimum factor
of safety for a circle tangent to the bottom of the soft layer
is of 1.28 whereas a deeper seated shear tangeat to the under-
lying stiffer soil had a factor of safety of 1.26. The factor
of safety is not sufficiently large for a structure to dbe con-
structed within the area. If the overlying stiff layer becomes
cracked during construction, then complete loss of strength

would occur and tue 2=mbankments would probably shear., While
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the subsoils, as shown, are believed to be representative, there
are certain variations which do occur and which are difficult
to anticipate. It is therefore recommended that the approach
£11l be constructed on this northerly side in a similar manner
as was‘eﬂcouhtered on the southerly approach; that is, that the
minimum factor of safety is to be rzalized when the embankment
for the Cold Brook Road is at its maximum height while the
excavation for the Interstate is at its lowest point. Any'
further addition of materials to the Interstate Highway, such
as the base, will materially aid as a resisting moment to raise
the minimum factor of safety. Another item which will be bene-
ficial from this initial waiting period would be the hardening
up of the top layer of the softer compressible soils., It is
therefore recommended that this approach fill be allowed to
stand thirty days prior to the construction of the substructure
units and with the Interstate Highway southbound lsne excavated
to its lowest point, It is estimated that up to twelve inches
of settlement should be anticipated with the majority of this

to occur within two years.
SUMMARY

The subsolls within this area consist of a layer of stiff
consistency gray clay underlain by soft to medium consistency
¢clays. These underlying clays have a low shear strength. Under
normal conditions where embankments are to be constructed, this
stiff layer should adequately support the proposed embankment

as shown on the plan, Within this area, however, the northbound
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and gsouthbound lanes are to be excavated almost to the bottom

of the stiff layer and thus, in effect, will reduce the spreading
value of this stiff layer. The minimum factor of safety should
be realized wihen the embankments are at their full height along
the Cold Brook Road, whereas the Interstate Highway is excavated
to the subgrade elevation. After this excavation is completed
and with the addition of granular borrow and bagse for the Inter-~
state Highway and as well as time for the clay to dry up near

the surface, the minimum factor of safety should increase
materially. It is therefore recommended that the approach fills
both behind Abutments 1 and 2 be constructed and allowed to
gsettle for at least thirty days after the Interstate Highway

has been cut to its lowest elevation for the roadway aad ditoch. The
time of waiting should minimize any shearing of the embankments
within the area. Further increased strengths gpouldmoqggfquite
rapidly due to the high angle of friction of the clay as wa; )
encountered in the direct shear diagram as shownhdﬁ.Sheet 2

A settlement of fiftsen inches is anticipated behind Abut-
ment No. 1 and is to be substantlially completed within two years
of the construction of the embankments; whereas, twelve inches
is anticipated behind Abutment No. 2 with the majority 0f this
settlement completed within the two year period. Fifty per cent
of these settlement figures should be completed within eight
months along the southerly fills and within six monfhs along
the northerly fills.

Since the subsoils are highly compressible and low in shear
strength, it is recommended that the substructures for the
bridge be supported by piles driven through the compressible
soils into the firm underlyling sand and gravel or directly to
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the ledge surface. Since the piles musi be driven through the
approach fill on the abutments, steel piles would be recommended.

It is believed that piles can be driven to the followling ele-

vatlon,
Structure Elevation
Abutment No. 1 97
Pier No. 1 95 écast in place)
87.5 Steel piles)
Pier No. 2 92.5 (ledge)
Pier No. 3 95.7 (ledge)
Pier No. 4 100.6 (ledge)
Abutment No. 2 103
Respectfully submjitted,
Frederick M/ Boyce, Jr.
Soils Engineer
FMB: aw



SHEETr Nl

PR Tk P ]

Yo
e
Ix
- .
[
< w
[V
Q.
oo
[
WT
A
Ny

Mo

WISIONE

o0

x

R Fot 8 o

24_ 410 N

2AG -

PRESSURE ( 7ONS/S9. FT)

,_ = Ry
. N
T 1

; H - ] -

. . . . : . .
R ' A

— | ; — e

. B | e o

B [ Dok M‘t_‘ Sl Do e L
: . T ) |

PN T i

. ‘.- B oo 4o
| B | H i [

(2) OILVy Crog



SHEET Ve, 2

i

AMPLE (U

t
;
i
J
|
;
i
.
;
i
X

_
SR NN W SRS ST SN SRS NUUIY SIS SR

[P IR I S .

:

i

|

s

COLD BROCA RAAD BR
AORING ;/\;ﬂ AL-r8

/-¥

i
|
I

|

4

\

1

'

i

PR p——

T
{
IS NI U NS U0 SN DS IS DUNS MU Sy EPOU S, I
!
|

heway

3
i
i

T

i

t

!

|

1

i

!

!

7

!

I

]

|

1
e i
}

|

I

J

:

L 1o ,

{

|

e s e e
1
Cotn nyssion

St
SHEA.

X}

o

50ils | Engindering dabl
/-6

79

9

!

JRECT

|

P

!
A
i

1
!

B I DD I

Maine | State My

T

+
i
{
e it o
T
|
|
+
4
T
'
i
i
+
)

oo e e $
i = : ! :
; S m i | : , ’ \
” : i + - - - - .
; hea R .- . S -} 4o Si- - —y— -
i ! *_v m i ! A, | : , a i
| TS ! ' ' ! . | .
L ] ! ! i i O
T t i T . T ~

-
I
i
;
T
i

I63

\a/T] TONLSAIQ. FT| TNS
s \ 7068
12326
1 Br24
!
I
N

204D ON SAMPLE |MAX.

SR RV S E _ : ; T I

Y T | “ | _/ ] Ty
N SR IR A A A I B

A
Py
g

FRAME .
- 1APPLIE
1

r
)
[
i
t

BN
!
|
+
o
— -

f
i

i
) !
: "
! . } i .
JULENER IRUUUERAENY DY NN GHNRG SURIUWUNN IPNUPUT P EE,
. e . m o 1 B
i !
+
| ' |
i
'
i

! 1
| .
i I L
+r B ﬁ
. i |
A e e T # R,

u ‘#oj _ B ig
(s B/eVaL) oS TS \W\E

it
I
'
i
i
_

* ‘ &,ltyw_.”: T
v |
LN

FERE SSURE (7TOMSASR 7))



SHEEFT Mo. 2
—— :

I

]

o

GAAM

! .
I SR P

S
.’.._,!_'E_

Ly ”ﬂﬂ}{y
3 _i_
\”df

|

;
-
H

as.

_
i
|

I
2 | AN w } ]
- T * T 1
R S EE EERRE . S butl Fabet e '8 SR D R e Pt B
” ‘ : : | |- | w
- . - ; w w
b : ! | B N !
. 1 1 H | . . o A. A.
4 RS I AUV A S S - . i — {. [ !.f
m , W b “ !
i |

Alﬁ Vr)

L
1
T
b
T
HE,

( ROAD,

e AMbBDLA.
(R rmrIiias UL.?lV

L

e ——— o od

Ste

§ R -
i . o N
” .

Sov/s ! £, f;glhcerrm

T
1
S WA S SOV S
-
. +— :
I SR B -~ ] a
‘ I

i
i
¥
1

'
i

m . ¥ “ : H ~ ! m I t

| ! | j N o . i

. - . Sod— R . o — - deifed ) -t r»»w SRS U H R SO

! i ! | |~ . i h , T

c i ! ., i | | _ , 5
T | T “ m _ﬂ “ | "

i i . ! I : ; ; | i | ! -
SO SR SO N I 4 — A - - SR B S e S

N | S ,, - i ; . | o o

) | 1 { N | N : N L qijl i _~ |

i T ' | : | B

W L , ! i i N y " !

N - - . T DR e - SRR ¥ o g S
, X W A ! A‘ 1

!
|
_}

9
477
F26 |

B el R e
: ' . .
.

/2926
/- ?124
L
|

T

FRAME F LodD ON SAMPLE| MAX_ STRES3
APLPLIED WT) TONSLSQ FT| TONS/SA FT]

a/seAz) | |

I

| ; i i Co : ! I
) h | ! i | ' ! 1
! 1 o < . . o ‘Pll . \~r
i oo : , : r@.‘l ‘ : {
L . ) I ) ' ! i . . , | ; . .
M ow m_ - . ; - - R . I BN S R
1 ! .
~ 4 | P , P
SN I S U RN B ]
| v _ , | i .
l - U . J S P S P -t . . R SORP I '
[ ! ! H i | ) f i
NN R N O N O O W PO N SOV NG ot O O
ﬁ M R i ] Al .ﬂ [ N N ;
ATt J e e S et o N o SO I s o
|- ' i | i i ; , _ o
| R . : ! P {
e i R e o EERN R B
“ i ! i ! i - | . o - ,
- Lol PO S . - € b e Lo Ll J SUURE R B - I
,_ y W ' P ,_ X oy t L
: - 1 ! "
! { .

——ee ,Tll..\.lrulfbn. S Bl S S

BRI

5

e

,w.;;:;mq_ww:

i
I
i
,
!
l
1
T ;
B
:
H

LN

(Lo Osy sNOL) SST L

S &

FHS KN



» ! i .
T ! g B
!
I M T H i
il | i i ) : T !
: W , i ; !
, L : ; : ; -1 T
Lt ! ! : - :
| ! f ! ; ; -
: | i : ! m I : M
T ﬂ j “ !
it Lot T
bty ! : !
Pl ! s ¥
4k T d i
RN b NY o
i Loy L i
i A e T !
! t N
R Tl _
R i ! i i ;
: i I P $oe { :
w ! | NN m Ll . !
. 1 3 i ! i
! ! _ . P . _
R 1} I ‘ H
: w ! ! ! ~
. 4 A
i b | . +
i ; d - i !
k] i .
! 1 } ! _ ; m :
+ i : ;
| 1 ! B
. : ; .
vvt‘f! » i. w
U . : |
Y ~+ H
K N ; -
| -1 u
w : ! _W
» B 1y i ;
« ., ! Pl _ “
. % : - _ T .
A -t 1 1 : !
* T | | i
— = T o |
J,"w\* ~ ,‘ § _ - i
Lo + b SN R o T t
| ! | 1 ! :
N “ [ nE ) it ]
v i 1 T i i :
e : ¢ T
e | m -
M o i : ¢
T SARTRAREN I L : ! ; :
j Bt SRR INEN OO | : }
t il w i i i H (A 4 T T H T 5 H ir
=i 3 1 N i ! bt
2 i T g
: P ' 4 o -
1 : oy : | ;
y . g " I
; . - ! o
1 T T
AN i ;
Tt - i :
i i i :
B i 1 N i
T R f N h ¥ 1] | R
m ! i : i %JV o ¥ - i bt
I ' ) - ] : <
i 1 - 4 *
* : L i ! /i N + 1
i . ! 1IN 12
R ! I A l Bl N
A R ¥ T g i )
YT t h =1 ~17 i ) x\\» i ] :
R i ; " : : T i AL
Lol d : P } I ! S T O VA 1o i . : |
IR I “ . , : \ \ N v
: k ,ﬂ f % . - K Pt 1 4
i1 F R . ’ i - H L w
— 4 K, " , T -]
L it H | TN yil H i 1
- A P L ; b
: ; 1 !
; j \ ¥ \ 0N L g :
: A I T i i
L i - 4 NT i R ! ST+ 170 i i
N : ) g y : bt 1 4 : 3 : = - !
H + y ! [ . \ ; i _. “
: : i TN N T i P ¢ | !
L B iy w 7 : ! i 1 ! w__
! i i . .
) g ﬂ o - _,M. w : .
P | s
i \ ANE :
i |
1l ] i :
_ I A : I ;
B 4
1 i Ll ; :
- T i ! i -
: . Ra : i L
. . IR B .
v ERY4 | ,~ o i o]
i | NS
s 4 .“ i 1 e
L : . - ., T e
T " ’ ¥ ] ! L
: - : - : : - ‘
- AT : : Ly - b
et & 1 i i ! ! |
s A LN A M, ; _
! M ! — e !
i ! : . -
| i B ; P
1o X o i
| H M : i N T
i [ \ ! i i ; -
: T ! T S f !
1 w 1 ¢ m j : :
L e " i i :
| L i = {
i [ b LN i ;
[ | U { ! H !
4 — T T T iy T 'y T T |
L i i H d ; . : ; T H
i w | S A_ —7 , h
! j oL : ;
; i 7 L ; .y ! |
i 3 : P i
’ 1 i
) i ! ! [ i
| o : b ; ] ; /T
' ! ; P . N 4 g , !
= a : T crTTT X - Vi I
B L BN N A ; J : :
. : + .
! : y ] N ¢ 1 ”
1 T
e : i ]
Lw i
7 et t ,
H i i
w R ! i ! RN
- + ; 1 1

PR SV TR A S S

¥IITR RIBAVR

y ‘0D YABSS B TALLNAN
DIGS-6SE . HONI FHL OL 01 X0




%

05

SHEET

ek
: —
: [
Ll et

i

8!

+

T
- i
L I i
, ; - -
= -
i | !
i i
: t ;
t J ;
,_ 1o i 4
i ! ! T H
T 50 O N N O
i i 1 [ '
. M l,.:;mr; 1

o e

i ; M -
» _ i ot ;
; ! | T { i
# T T )
i T ot I A -
,ﬁ ] T ! 1 +
o ; !
i
' boded i
4oy T 4 ¥ ;
1 i I
i T { i
i ] { LI N
: L3

T i i
T : T
« ,N i Y R ! L]
: ; T f A F i [t
4 i i R 7E : i -
: T BN N 7 2 -1
F ] ] N 4 , ]
B BAN Aenk RRNY SANE 4
i i i / Y/
i : r i [ , ERENE
H ; B BE
¥ | g
; » : ! -
- m : _ S
T = ; T s ]
j J“ : b i M A
i T H T T
: ~ H { i 3 ! |
] 1 S i i IR
; i B
1
X
1
o
T
YT
: |
)
i
H
i
Bl
. Y
: Lo
| IR
| = ]
i L
o T
-

e e

U LA

SR SER

S O O AU VO S U

FEDEL SO S S,

R Y TR 1.

o0 HIBEA B 1BAINEN

DIOS-6GE . HOMLIHLOL 01 X-OL




— v - | o SHEET Mo, 6
DRIVING RESISTANCE |VANE SHEAR STRENGTH| WATER CONTENT DRIVING RESISTANCE |VANE SHEAR STRENGTH WATER CONTENT DRIVING RESISTANCE |VANE SHEAR STRENGTH WATER CONTENT
BLOWS / FOOT TONS / 8G. FT. PER CENT BLOWS / FOOT TONS / SQ.FT. PER CENT BLOWS / FOOT TONS / SQ. FT. PER CENT
' N
GROUND SURFACE EI. 1387
! GROUND SURFACE E1.138.17
GROUN SURFACE E) 13765 , v
\\' TSSO/ L ' \
135 I 135 VELSY” S¥rE 135 />
| 7O ST VERY  SfeE
: G RISt | SR 2 —— X . GRAY ISt/ X °g
| x X ‘i c STy LAy X X 0 @ Q BROWN |\TANC Y X 3
'Y !— VERY STIEA X X <§ ' ! X X ‘ (29 Sy £Lay X
Grayvisey | @ | & an I dhad ¢
130 \ ST CZAY ' 130 > ] 130 / | ,
H x OO :
X % : OO Mo . X )2< ~—><O o T
o : % v . o1
125 \ ° K 125 { CONSIS7ENEEY™ ¢ 125
L. Sorr =+ - G2y
MEL/esrd SA~NoY X x @
o : % o) MECr /AT
GSeay”  saney” % ad e CONLSKS 7 ENCY” et
120 Sary <44y Y @& 120 WITH ' 120 i
Va'dda=d L ACL BLACK ' o
SO SOrS SEnver” ng (80
X X % 4 C M\ H SLTY  CAay” > : 5
4UBH , X , Og i b % >€< o) W7 r RO ®
5 ® SLOTS
ns a ° : s "s -~
L X o o
>><< 4CHEH 35 J & SCgH ;%Sg @ -,
5y H/ NMe DT Gapay xx v X X 8 N
Gy ' .
1o Saney “ [ ] X 1o * 1o
- L LAY Woe7Zx
FEW BLACK - %
SAD7S 2% 6 C i+ I % é?
X SCHH X X X ®
1 Xx¢ % I \
105 |\ \STIEE Gy [} X ' 105 ‘ \ ¢ 105
vARNEL \S/LTY , STEA Geay ' ’ ' STnEE SRy
Ty AND ‘ . ‘ VAANEL VARNEL NSy
, ‘ )
c cLarEyY” v , L 6C H STy’ T XX; §> ; 7C!H <29y kT >S<. ‘ o
: _g 7U H ] g o CAy” X ° ' , o : \SINEL  LAYERSS
4 g 100 \ e X N ) 100 | - 100 “
@ ‘
i ——— Mol \\ 8CiH \\ w X X o% |
@ LEASE Geay 250 : AN
— . LOEALSE Y]
LEBHLY  SILTY 1265 ‘, : MES N 107 s |
95 “IANKD NI T 892 ; 95 ENSI 7Y | Greay’ 8T 95 Sﬂf‘i =
ScaATVrERES 437 FEsaLY” |s/ery 62 :
B/ LoERS \SAAND 1D T"\m
67 ' D l = | 9257 P
1D l < \ ' L LI TE | T
90 160 S0 T %0 anz O | ARTE AN
139 | — CALCI7TE | |STRINGERS
76 //
2D k m,==='*—n15d 2}
s7s T L EDoE | o msogi e /4 875 80 % |[FhELrE | wrre
° DSQRTZ AND
85 85 85 :
l 60 CALC/7E L7 /A GEARLS . )
A :
BORING NO. AG-24 | BORING NO. AC- 23 BORING| NO. AC-22
. 1] ' —
Sta. 143+19.2 ISI Rt. ¢ - Sta. 143+70.2 I5Lt. © Sta.144+319 IS5/ Rt. €
20 40 40 .80 20 40 20 40 40 .80 , 20 40 v 20 40 40 8O 20 40
BORING NOTES ‘ | SHEAR NOTES ,
2 ALL SAMPLE AND VANES ARE MADE AHEAD OF CASING o FIELD VANE SHEAR STRENGTHS
NUMBER OF BLOWS REQUIRED TO DRIVE EXTRA HEAVY CASING X LABORATORY VANE SHEAR STRENGTHS
ONE FOOT WITH 4Q0 FT LBS. OF ENERGY PER BLOW — SHEAR STRENGTHS IN EXCESS OF EQUIPMENT
- LOCATION OF SAMPLE OR SAMPLE ATTEMPT O ONE HALF UNCONFINED -COMPRESSIVE STRENGTHS
NUMBER AND TYPE OF DRY SAMPLE
iD S8&H SAMPLER NO. i290's
1C 2" 0.D. 16 GA. SEAMLESS TUBING _ WATER CONTENT NOTES
v 31/2"0D.16 GA. SEAMLESS TUBING '
‘ O MATURAL WATER CONTENTS, GIVEN AS PER CENT
MD UNSUCCESSFUL SAMPLE ATTEMPT AND TYPE OF SAMPLER OF DRY WEIGHT
NUMBER OF BLOWS REQUIRED TO DRIVE SPOON OR TUBING ONE ’ -
'_- FOOT WITH 350FT. LLBS. OF ENERGY PER BLOW R——X PLASTIC AND LIQUID LIMITS STATE BF:;?DHG“QAYDIS%TO%ISS'ON
SAMPLING SPOON OR TUBE DRIVEN BY STATIC WEIGHT
H OF DRILL RODS AND HAMMER |
by CIELD VANE TEST COLD BROOK ROAD BRIDGE
TT 5 (MAY F SOIL STR ) '
4 BOTTOM OF BORING AY NOT BE BOTTOM O STRATA IN THE TOWN OF
I @}7/7 LLOCATIONS CORED 8Y DIAMOND BIT AND PER CENT RECOVERY
°®  OF ROCK - -
HAMPDEN
PENOBSCOT COUNTY
BORING DETAILS
— SHEET OF AUGUSTA , MAINE

oy



Sﬂ;ﬂ»‘:? .

‘_ A B. P. R, SHEET | TOTAL

REG. NO. STATE PROJECT NUMBER NO. SHEETS |

1 MAINE

DRIVING RESISTANCE}VANE SHEAR STRENGTH WATER CONTENT ' DRIVING RESISTANCE |VANE SHEAR STRENGTH{ WATER CONTENT | DRIVING RESISTANCE |VANE SHEAR STRENGTH WATER CONTENT
BLOWS/ FOOT TONS / SQ. FT. ‘ PER CENT BLOWS / FOOT TONS / SQ. FT. PER CENT BLOWS / FOOT TONS / SQ. FT. PER CENT
L ! ———_1 ___GROUND |SURFACE EIJ139.88
GROUND SURFACE El. 139.17 , —___| GROUND |SURFACE EII39.88 | ' e T |
> vERY ST 82
| GRAY IS4 | ERODNL— :
" 3 " A Sle 7
| 35 / VERY  \SAveE 3 B 135 F - ] 135 i — 0 . o
yax =4 SR : H = o éIO
GRG YRS  andl O 1C VERY S74EF %4 ‘ L URH -
BRZOWN § A ‘ : g fe) T ST o , ¢
I <aAay” — > i G Y TS : ‘
130 \M&?fuxﬂ COMS /ST ENTY” | 130 1 5%07N ;ANO’/ _ ] 130 ;
Ay | SAney  \SwaTy” % e > X X o 2U / % X 08
LAY e TH RS SEOTS >><< ' g 2¢C X 0 : X @__._§
< : o ® ' AIEL/C s A e
® CONLS RS 7TE&ENCT Y™
125 125 v 125 GRAY _ \THNLTY — e "’%(
: » %6 \S 7Y ey § ; @)
X Qo Scu(n ? 2% S WoTR  BLACK X | (2())
Soer T X x : 8 MEO I 7o i TAOTS ¢ °
AFEL2 1S/ NT o o STV
120 CONASAS 7TENTY v , . 120 e leommsasrasvey” ¢ ~ 120 ~ 5
G  Isanvos : acku Gy S99y X % \§7 < g
\Se7y” ckay” X ' 0 STy Crar v ) X X %0
4C H X O L4 ¢
W TA L Gk X o A TS S gosc
DTS o \SLCOTS
s : ns ) o » HS
X <, X
| ] 8 X & ——X
5C H % Q ~ o .
§ Q e X O
c (o}
(o) ®
= | o | ddaiall
g o ; o \ e X 5
® 6UMH o
— oc Mc BIH ST seqgy YARNEL X | OO
d X 5 X 7 % ARPEL SanOY ° | SNy S 7y é o)
e STy Ceay” ; <Ay
105 l * 105 | ' - 105 | \‘DU e
STIES 72b Arme | b ® 1D \‘\ \b ; * CENSE |y 209
7CH COMSISTENCTY” & ‘ 8 ' OENSE  |GR4 | emBry  NSury 181
GGy W&o ><. O | FPESsLY  |\STY SANS 60 ; Sano 203
, NSrL Ty <L Ay . | .|‘ . | !
100 Wezsl  ssane | 100 "fETT 0e%s 100 2p, so/z"ms """"
LAYERS % fo) }30 %o YL LS TE W rAS 9947 186+
sC@H x K o © o OuaRTE | ANG ' o Vot L s 7E
X o I SO . 50% e cakcrE
‘\
GRAY [\ TEAND o 4 ST A ERS
95 9570 95 42'% 95 < )
, , » °
A LLITE] AN/ T : ( . }92 /o
24 % Oulae7Z |\ AND
CAUCITE NS TRONGERS
90 20 90
BORING NO. AC—2I BORING |NO. AC-20 BORING INO. AC- 19
' , \ s '
Sta. 145¢10 I5 Lt ¢ : \ ‘ Sta. 1454727 15 Rt. € Sta. 146+467 |15 Lt €
- i ' J , ;
20 40 40 .80 20 40 . 2€ 40 40 .80 20 40 j 20 40 40 .80 20 490
1
o

STATE HIGHWAY COMMISSION
BRIDGE DIVISION

COLD BROOK ROAD BRIDGE
IN THE TOWN OF
HAMPDEN

PENOBSCOT COUNTY
, BORING  DETAILS |

AUGUSTA, MAINE

€. B. CO. NO. 3758 . 25186



B. P. R. STATE PROJECT NUMBER SHEET TOTAL
. ——" ‘ REG. NO. NG | SHEETS
¢ PROFILE | —
160
Finished Grade
o~ MY < od
| . & 1 i 150
¥ 5 . 1t ;
5 & & o 3 3
< e o o A ; Ao
@ - l
Q &‘ &- \«Q_ z)\,
N
9
/
| - 130
| 3 |
_ . W ,  SOF 7, S
X '
W 8!; : fio E)j ]
. 2 » . + : = A
é‘f! L j;j + : MEDIUM ~— CDMSISTENCY
NB Sta. 3654+ 95.33 e < o ~o4h 2 v
S1g. 36541 95,31 7 g & N ;t | GF, SANDY SILTY _ CLA 120 |
& | g . N ? WITH BUACK SPOTS }
<3 2/ i !
. (@)AC-21 | 146 ba | ,, o l
! : AC-2 a _ - i
' 3 . ! [ AC-20 - STIFF | y oz |
= ‘ k AT B R -’?~ O
| ' : é é‘“" w, .
SB_Sta. 365¢ ] o il
= Sta. 145+ 46.6l ’ S = 7_?“ "C“LA);’
; i | TN sanp | 1L avers i
REFL 98 : 5f§%;sw=z,** A : :‘g BEEEEIRRGa
100
90
S
PO,
» BOULDER
]
80
142 143 v 144 145 146 147 148
DESIGN—~ ! BRIDGE NO.
TRACE~ SURVEY
CHECK~ - PLOT—
, STATE HIGHWAY COMMISSION
Profile Scale BRIDGE DIVISION
Horiz. 1I"= 50' |
T COLD BROOK ROAD BRIDGE
Vert. 1'=5
IN THE TOWN OF )
HAMPDEN
PENOBSCOT COUNTY
FOUNDATION SURVEY
i SHEET OF - AUGUSTA, MAINE
KeE gz wesma o BLobNG. ) ’






