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Subject: Phase | Geotechnical Data Report

Veterans Remembrance Bridge
Bridge No. 1558, MaineDOT WIN 029484.00
Bangor-Brewer, Maine

Ladies and Gentlemen:

This Phase | Geotechnical Data Report presents the compilation of subsurface data and results of the
historical geotechnical field investigations completed for construction of the existing Veterans
Remembrance Bridge (existing bridge) over the Penobscot River in Bangor-Brewer, Maine (see Figures 1
and 2). This report is intended to provide Maine Department of Transportation (MaineDOT) and their
bridge subconsultant (HNTB Corporation; HNTB) with initial geotechnical information for the proposed
bridge rehabilitation. Per discussions with MaineDOT, a site-specific field investigation was not
conducted to support this phase of the project. This work has been completed in accordance with our
proposal dated March 5, 2024, which was authorized on March 18, 2024.

Project Background
EXISTING BRIDGE STRUCTURE

The existing 1,562-foot (ft)-long, eight-span bridge carries Interstate 395 (I-395) over a railroad, the
Penobscot River, and South Main Street (see Figures 1 and 2). Based on our review of the historical
bridge drawings (dated September 1983) we understand the existing bridge substructures are supported
on the following foundations (summarized in the table below):

Steel H-Pile Estimated Pile Design Historical
Existing Bridge Section Number of R J Pile Bridge
. . Pile Length Load - -
Substructure (End Bearing Piles (1) (tons) Inclination Drawing
in Bedrock) Sheet No.
Abutment No. 1 HP12x53 8 48 116 Vertical and
battered 12
Abutment No. 2 HP14x73 24 64 161 (3.5in./12in.)
piles
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Steel H-Pile Historical
Esti Pile Desi
Existing Bridge Section Number of .stlmated ne Lesign Pile Bridge
. . Pile Length Load - -
Substructure (End Bearing Piles (1) (tons) Inclination Drawing
in Bedrock) Sheet No.
Vertical and
. battered
Pier No. 1 HP14x89 36 25to0 30 196 (1/2in/12n)
piles
Vertical and
battered
Pier No. 2 HP14 42t04 1
ier No x89 36 046 96 (1/2in./12 in.) 19
piles
Vertical and
. battered
Pier No. 3 HP14x102 130 46.5 135 (1.5in./12 in.)
piles
Pier No. 4 20
Pier No. 5 Pier bases are supported on concrete seals bearing on bedrock 99
Pier No. 6
Vertical and
battered
Pier No. 7 HP14 22to2 1 1
ier No x89 36 to 28 96 (1/2n./12 in.) 9
piles
Geologic Setting

According to Maine Geological Survey’s Bangor Surficial Geology Quadrangle, Maine (Open-File No.
11-6, 2011), the surficial geologic unit mapped within the site vicinity is the Presumpscot Formation
which consists of silt, clay, and sand. According to Maine Geological Survey’s Bangor Bedrock Geology
Quadrangle, Maine (Open-File 11-57, 2011), bedrock at the site vicinity is mapped as the Penobscot
River Member of the Vassalboro Group which consists of Silurian Age medium-grained to very fine-
grained feldspathic metawacke.

Historical Geotechnical Field Investigations

Two geotechnical field investigations (investigations) were conducted at the subject site by MaineDOT in
January 1982 (preliminary investigation) and August 1983 (final investigation). The results of the
investigations are summarized in the reports titled:

e “Soils Report 82-101, Bangor/Brewer — Penobscot County, Preliminary Study for Third Bridge,
Project 395-8(79), January 1982” (1982 Soils Report).

*  “Soils Report 83-22, Bangor & Brewer — Penobscot County, Project 1-395-8(79), 1-395 over
Penobscot River, August 1983” (1983 Soils Report).
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These Soils Reports are included for reference in Appendix A. Please note that a reference elevation
datum was not indicated in the Soils Reports. Refer to Figure 2 for approximate locations of historical
borings.

Generalized Subsurface Conditions

The subsurface conditions encountered in the investigations, at the existing bridge substructures,
generally consisted of the following geologic units presented in order of increasing depth below ground
surface (BGS): in-situ fill, marine deposit, glacial till, and bedrock. The Soils Reports did not provide a
geologic unit classification for the marine deposit.

A general description of each geologic and bedrock unit encountered in the available historical borings,
drilled at the existing bridge substructures, is provided separately below.

GENERALIZED GEOLOGIC UNIT DESCRIPTIONS

Approximate
Range in
Geologic Unit Encountered | Generalized Description
Thickness
(ft)
In-situ Fill Oto 8 Loose?, brown and black, Sandy GRAVEL and Silty SAND, coal ash.
. o Loose to dense, brown and grey, Silty sandy fine to coarse GRAVEL, with
Marine Deposit 15t0 26 “rocks” to soft to stiff, brown, “CLAY-SILT” and Silty CLAY.
Glacial Till 1to 19 Dense, grey, “pebbly,” “CLAY-SILT.”

Notes:

1. Please note that field blow counts per foot (i.e., uncorrected N-values) and corresponding densities in the table above
were based on a Sprague & Henwood soil sampler.

2. The Soils Reports did not provide a geologic unit classification for these strata. Based on the descriptions of this stratum on
the boring logs, and the surficial geology map of the site, we have classified these strata as a marine deposit.

BEDROCK CONDITIONS

Bedrock was cored in 48 historical borings. In these borings, the top of the bedrock surface ranged from
approximately 2 ft to 55 ft BGS (El. 24 to El. -58). The cored bedrock was generally described as
metasiltstone and metagraywacke, with quartz and calcite veins, and high angles of foliation.

GROUNDWATER ELEVATIONS

Historical groundwater levels were not recorded. An indication of soil sample saturation was not
indicated on the historical boring logs.
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Field Investigation of Pier 3 Shaft Cracking

A concrete core testing program, cross-hole sonic logging, and geotechnical evaluations were conducted
in 2005 and 2006 by MaineDOT to investigate and assess a crack observed in the shaft of Pier 3. The
geotechnical evaluations are summarized in a report titled "Geotechnical Evaluation of the Veteran's
Remembrance Bridge over the Penobscot River, Pier 3, Bangor-Brewer, Maine, April 2006,” and is
available upon request.

Closure

We appreciate the opportunity to provide engineering services on this project. Please do not hesitate to
contact us if you have any questions or comments.

Sincerely yours,
HALEY & ALDRICH, INC.
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Figure 1 —Project Locus Py

Figure 2 — Historical Boring Location Plan
Appendix A — Historical Soils Reports

https://haleyaldrich.sharepoint.com/sites/MaineDepartmentofTransportation2/Shared Documents/0210037.MaineDOT-Brewer |-395 Design
Build/Deliverables/Phase 1 - Historic Geotech Data Reports/Veterans Bridge No. 1558/2026-0515-HAl-Veterans Bridge Phase | GR-F.docx
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Preliminary Study for Third Brldgd

Project 395~8( 79)
January 1982
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INTRODUCTION

A preliminary soils investigation has been perform‘;d for the pi-oposed I-395
Bridge over the Penobscot ‘River between Bangor and Brewer in Penobscot Count;—,r.
Six initial washborings were made in 1978 at locations selected by the consult-
~ing firm of Edwards & Kelcey, Inc. These were followed by twelve additiami-
borings in 1979 and 1980 made at preliminary pier locations designated by the
Bridge Design Section. This report summarizes all the soils information and
testing data that was‘obtained in these borings.

A1l washborings completed to date for this s‘t'ruct‘ure were made by a boring crew

under the supervision of Gary Paine. Samples were brought to the Cemtral Labora-
‘tory for identification and index tests. Additional washborings will be mquifed
_when details of the substructure are finalized and a final soils report will be
sutmitted then. |

GENERAL CONDITIONS

Al washboriixgs ?ehcomtered primarily granular soils. The soil is relstively . i

shallow benesth the river, being generally twemty feet or less in depth. The

density of the soils encountered varies from loose to dense, being generally medimm -

to dense beneath the ﬂver and loose at the higher elevations on the river banks.
The ledge, samples of which were described as metasiltstone with quartz ;an‘d‘

calcite‘intruaions and & high angle of foliation, mfound at Elevation -3@310

beneath much of the Penobscot River, reaching a low of -50 near the Bangar ‘shore.




2,

ILED CONDITIONS AND SOIL PROPERTIES

Washboring GP=51-78 (B-1):
This boring was made at Station 164+13, sixty—seve»n feet right of centerline

* (near the railroad tracks in Bangor), and the ground elevation is +41.6. This
‘boring was made in 1978 and was included in Soils Report 79-03 -sutmitted-in Jan-
uary, 1979. Three feet of surficial brown silty gravel overlies fou:‘f'eet of med-
ium consigtency brown pebbly ¢layey silt and seventeen feet seven inches of lo;se
to dense brovm’ medium to coarse sandy gravel with some wood’ pieces. BRefusal was
encountered at a depth of tﬁenf;y-‘faur feet seven inches (Elevation 17.0) and this "
is possibly the ledge surface. ' : 3 | |
The groundwater table was measured as soon as the boring operation was finished
_and it was found at 12.7 feet below the ground surface. |
Tests performed on the split spoon samples included two sieve and hvdromter ) g
analyses, water content determinations and Atterberg limits. The clayey silt
sample had a water comtent of 19 peréent and liquid and plastic limits were 32.2
and 20.4 percent respectively. The water content of the lower sandy ,gvravel sample
was 6.7 percent. ) '
Two grain size distribution curves can be found on Sheet 4 and the detail -
shest for this boring is on Sheet 6. | ,, -l

Washboring GP=53-78 (B-2):

This boring was made at Station 165+35, sixty-two feet right of cemberline
on the edgs of the railroad embankment in Bangor and its elevation 1s #i2.1.
This too is one of the initial explorations myade at locations requested by
Edwards & Kelsey. Underlying the top five feet of brown silty gravel with coal




3.

pieces (railmad %5,.11’;){:18 thirty-five feet of loose*t.o medium density gray-brown
slightly silty coarse sand and angular gravel. Assorted pebbles, cobbléf_s and
boulders were found at depth forty feet to fifty-five feet two inches. lLedge was
encountered at Elevation =13.1 and core drilled:five feet, and was described as
metasiltstone with a high angle of foliation containing quartz and calcite intru-
sions by a geologist. _ ‘ '

Groundwater obsex;vation was attempted on the day after completion of the hole,
but the hole had filled in up to eleven feet and no water was noted.

Two water contents of the coarse sand and gravel samples were 7 and 3 percent.
Two grain size distribution curves can be found on Sheet 3, and the boring details

-can be found on Sheet 6. » ' 3

Washboring GP=50-78 gB-;Q Z H

Boring B-3 was made in 1978 at its designated position on the Bangor shore at
Station 166489, fifty-two feet right, and its elevation is 13.2. Ten feet of loose
brown slightly silty medium sand with some rocks and pebbles was found overlying
33.5 feet of loose to medium brown and gray coarse sand and gravel with some stones.
Ledge was encountered at Elevation -30.3 and is described as metasiltstone with a
high angle of foliation and has occasional quartz and caleite intrusions. | |

Observation of the groundwater was achieved while casing was still in the gromdu
One measurement was at 15.3 feet and later that morning at 9.9 feet.

" One water content of a sample of the pebbly medium sand was 16 percent and

* three water contents of the sand and gravel were 7, 8 and 9 percent. Four grain

size distribution curves were obtained from samples and are shown on Sheet 2. ' The
detail sheet for this boring is on Sheet 6.




- This bor:.ng wa"s made at Station 166470, fifty-seven feet left of ‘cent,erline'

(Elevation +12.98). Below two feet of surficial brown silty gravel and rock
lies fifteen feet of loo,se' to medi_um density brown slightly silty fine ﬁo medium
sand that contains a few stones and then four feet ten inches of dense gray silty
yery pebbly medium sand. From the depth'of twenty-one feet ten inches to th:n.rby- ’
two feet eight inches, dense gray pebbly silty till and rocks was core drilled and
from thirty two feet eight inches (Elevation -19.7) to forty-three feet mine inches
ledge was core drilled and described as gray metasiltstone with calcite veins and .
a high angle of foliation grading to calcareous metasiltstone. -

The details of this boring are shown on Sheet 6.

The transverse diagram through this boring aﬁd @P-~50-78 is shown on Sheet 9.

Waghboring GP=39-80:
This boring was made in the river at Station 168460, fifty-five feet right of

centerline (Elevation =26.01). Dense brown silty gravel and rocks were drilled to )

a depth of twenty-six feet followed by six inches of dense gray-brown #ill. Ledge
was encountered at Elevation =52.5 and core drilled 7.5 feet. This ledge core was
lost overboard during a storm; thus, no description is availsble.

Details are shown on Sheet 7. |

Washboring GP-/,0-803
‘This river boring was made at Station 168470, fifty-five feet left (Elevation

~2%.61). There exists twemty-two feet eight inches of loose to dense brown and
gray silty gravel above the ledge surface. Ledge was encountered I‘b Elevation
747.29 and core drilled ten feet, but the core was lost overboard during a storm
| and no ledge description is available.

" Boring deteils are shown on Sheet 7.

A transverse diagram through borings GP-39-80 and GP-¥;0-80 is shown on Sheet 9. .

ks




Washboring GP-,0-78 : :

This ipreliminary river boring was made at Station 170490, sixty feet right
of centerline in 1978 and included in Soils Report ;79-03. ~ﬁInitia’.]_.1y, the casing
could not be positioned well due to rocks on the river bottom. After mmerous
attempts and equipment breakdowns, the hole was completed. Elevation of the bpr—
ing is =24.2 feet. Brown gravel to a depth of 5.3 feet overlies two feet of
rocks ahd pebbles. lLedge was encountered at a depth of 7.25 feet (Elevation
-31.45), and was described as metasiltstone with some quartz and calcite veins ‘
and a high angle of foliation; The deiail sheet for this boring is shown on Sheet 7.

It is believed that the river bottom in this part of the channel is kept

3
relatively free of fine material.

Washboring GP-38-803
This boring was made &t Station 171+40, fifty five feet right of centerline

(Elevation =20.81) in the river. Three feet six inches of brown silty gravelly
till and rocks overlies the ledge surface which was encountered at Elevation =24.4
and core drilled for ten feet six inches. This core sample was later déscribed as
phyllite and metasiltstone with quartz and caleite intrusions and it exhibited a.
high angle of foliation.

Boring details are shown on Sheet 7.

Washbo GPe 2 ‘

‘This river boring was made at Station 171460, fifty-five feet left (Elevation
-22.0). ﬁem e:dst§ two feet of brown silty gravel and rocks and then dense - |
gray silty till. Dxilling was halted at a depth of eight feet six inches due to
bent casiag The caaing was pulled out and a new borj.ng vas started.




‘. This boring was made fifty feet left of Station 171+6<5 (Elevation -21.7) and
adjacent to GR=36-80. Two feet of surficial brown silty gravel was found over—
lying six feet six inches of dense gray silty till and rocks. Core drilling
started .ah a depth of eight feet six incheé through a five inch cobble and then.
ledgé. ‘This ledge, described as phyllite and metasiltstone with quartz and calecite
intrusions and a high angle of foliation, was core drilled from Elevation =30.7
to Elevation ~42.2.

Boﬁ.ng details are shown on Sheet 7.
A transverse diagram across Station 171+50 is #hown on Sheet 9.

Washboring GP-57-79:
This boring was made fifty-five feet right of Station 173460 (Elevation =7.0)

in the mer. Below a surficial deposit of brown sandy silt mixed with wood lies

six feet ofNiense gray pebbly silty fine to medium sand and nine feet of dense

gray pebbly silty till. Ledge was encountered at Elevation =23.0 and core drilledw
and described as graenish-gray metasiltstone with quartz veins and a high angle of

foliation J

 Details are shown on Sheet 7.

Nashbori : ‘

' This boring was made at Station 173480, fifty~five feet left of construction
centerline (Elevation -12.01). Below one foot of brown sandy silt sediments there
is three feet of gray silty pebbly till with wood pieces and 4the_n nine feet seven
inghés of medium to dense brown and gray ﬁ.ne sand and pebbly clay-silt. Ledge
was encountered at Elevation -~25.59 and core drilled nine feet eight inches. This
ledge sample was dzseribed as phyllite and metasiltstone with quartz and calcite
intrusions and a high angle of foliation.

4




Boring details are shown on Sheet 8.
A transverse section depicting the soils stratification at Station 173+70+

is shown on Sheet 9.

Washboring GP. 8 (B=5):

This river boring was made at Station 174+55, 155 feet right, and its eleva-
tion is «4.72. This is one of the bdringsd made for the initial soils investigation
at a location designated by the consultant; it was inclﬁded in Soils Report 79-03.
Underlying two feet of brown sandy silt (sediments) is ten feet of medium to dense
gray pebbly sandy clayey silt (till). Ledge was encountered at Elevation -15.7

and is described as light greenish-gray metasiltstone with quartz and calcite
intrusions and sﬁme pyritf.e and a high angle of foliation.

Atterberg limits were obtained for one of the till samples and the 1iz:id |
limit was 25.1 percent, with the plastic limit being 23.7 kperc-ent. A sieve and é
hydrometer analysisvwas done also and the curve is shown on Sheet 3. The -oring i

detail sheet is shown on Sheet 8.

Washboring GPw= : : g
This boring was made at Station 17540, fifty five feet right, in the iater- |

tidal zone (Elevation «3.49). There exists one foot of brown sandy silt abave
eleven feet ten inches of medium to dense gray pebbly sandy clay-silt. “ I1acss was

encountered at Elevation =16.3 and core drilled to Elevation =21.3 and desc=ibed

as greenish-gray metasiltstone with quartez veins and a high angle of foliat:‘.o:x:7 :
Details are shown on Sheet 8. |




Yashbaring GP~56-79:

At Station 175460, fifty-five feet left, this boring was m#de in the inter- -
tidal zone (Elevation ~3.5). Below a foot of brown sandy silt is 14.5 feet of
dense gray pébbly sandy clay-silt. Ledge was encountered at Elevation =19.0 and
'core d:illed‘and described as metasiltstone with caleite and quartz veins and a
sixty degree foliation angle.

Details are shown on Sheet 8.

A transverse section at Station 175450 is shown on Sheet 9.

Washboring GP~1-80:
This boring was made|at Station 177+20, fifty-five feet right of I=395 cen-

terline on the river bank in Brewer (Elevation 21.20). The boring encountered
six feet of surficial loose brown sandy pebbly silt underlain by 1 1/2 feet of
brown silty pebbly sand and 6 1/2 feet of medium J@f&’z&wx brown sandy silty
clay. From depth fourteen to forty-five feet six inches, dense gray pebbly clay-
silt till was quarry drilled. At Elevation -24.30, ledge, described as métaQ-
siltstone with a high angle of foliation, was cére drilled. |Several drilling
problems were experienced at this locatiori;'
Dotgj;ls are shown on Sheet 8.

Wash Gf‘- 080 2

s bo was made within the intertidal zome at Station 17740, fifty-five
feet loft of centerline (Elevation -1.01). Five feet six inches of medium density
brown silty fine sandy mu is found above ten feet seven inches of medium density
gray pebbly sendy clay-silt till. Lledge was encountered at Elevation =16.93,
core drilled and described as phyllite, metasiltstone and metagraywacke with
quarts and calcite intrusions and a high angle of foliation.]

Boring details are shown on Sheet 8.
A transverse section across this boring and GP=1-80 is shown on Sheet 9.




Washboring GP=33.78 (B-10): |

| -This boring was made just off South Main Street in Brewer at Station 177+65,
twelve feet right of centerline (Elevatioh 20.3), near the location requested by
the consultant as part of the initial subsurface investigation, and has been pre-Q
viously reported in Soils Report 79-03. A surficial layer of eight feet of loose
brown slightly organic silty medium sand and fine gravel owferlies six feet of
stiff brown weathered silty clay and then six feet of medium density clean brown
silty fine sand. At a depth of twenty feet and extending to thirty-eight féet,
medium to dense gray pebbly sandy clay-silt (till) was found. Angular ledge frag-
ments were found in the lower portions. At Elevation -17.7, ledge was core drilled
and described as metasiltstone with calcite veins and a 45 to 50 degree ‘angle of

foliation.

Water contents from samples were 8.9 percent in the upper sand and fine gravel S
layer, 18.6 percent in the silty fine sand layer and 9.4 percent in the till layer. |

The liquid limit of a till sample was 23.5 percent and the plastic limit was 14.5
percent.
Several grain size curves can be found on Sheet 1 and the washboi'ing details

on Sheet 8.

SUMMARY

A total of eighteen washborings ixave been maﬁe at the proposed location for
a structurey to carry I-=395 over the Penobscot River between the cities of Bangor
and Brewer. Some of the borings were made at locations designated by the con-
sulting engineering firm of Edwards & Kelcey, Inc., as part of the initial soils
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investigation for the I-395 extension into Brewer, and they were reported on in

‘Soils Report 79-03. Additional washborings havé been added at locations antici-

"pated to be near substructure units. It is possible that a few more borings will

be desireable after the structure design is further along and exact substructure

unit locations are fixed.

The river bottom is mderlaih by relatively shallow, pred.ominant.ly granular
soils, and piers in the river can be supported directly on iedge. The soil |
beneath the river banks is of quite variable density, and ledge is within 50-:»- feet
of the surface; thus, the "beat" xﬁehns of supporting abutments and piers beyond the
top of the river bank would be piles driven to refusal. A final soils Feport
with detailed recmmendations will be completed at a later date. -

Prepared by %\/

Peter M. Coughlan
CE I
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Clusiﬁcatien of these soil samples is in accordance with MSH‘I’Ol lassi fication
System M-145-40. This classification is followed by the "Prast Susceptibility
Rating" from zero (non-Trost susgeptible)to Class IV (highly frost| susceptible)
~ The "Frost Susceptibility Rating" is based upon the MDOT and Corp of Mneers
L , Olassitication Systems.
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LEGEND
-PLAN SYMBOLS
O ROD SOUNDING
Qo AUGER BORING
o_______ BORING & SOUNDING
O ____POWER AUGER
®_ ______ WASH BORING
© . ——__SEISMIC: SHOT LOCATION
@ _____RESISTIVITYTEST LOCATION
&_-__;_TEST PIT
O ___ LEDGE ON SURFACE

EXPLORATION NOTES
# __ ___WATER LEVEL

Y ____MATERIAL & SAMPLE NO. -AUGER BORING

:f ______ DEPTH OF MATERIAL CHANGE (w reet)

ML -233( 4/74)

SHEET NO. 5



. ° . RES. ™NQ. . 0 CHEEYY
) ) ) ) - ' wrne | 395-8 (79) ©
BORING — DETAILS
) J - , .
: _ ! BORING GP—SO 78 (33) BORING GP-59-79 ' .
25 BORING GP-51-78 (B1) BORING  GP-53-78 (B2) A3 STATION 166+89 52'RT. STATION 166+70 57'LT.
STATION 164 +13 67'RT STATION 165+ 35 62 RT . ELEV.13.20 20 40 60 80 i00 ELEVI298 20 40 60 80 100 .
ELEV. 4158 20 40 60 80 100 ELEV.4210 20 30 50 82 100 - ' BROWN SLTY GRAVEL MND ROCKS| | ]
3 N -
40 t BROWN. SLYY GRAVEL ] i ! 01 . . P
' » 3 t VE{. W/COAL |PECE LOOSE ‘BRAWN SLIGHTIY SLTY MEDIUM
- BROWN SLTY GRA , QAL |PIECES SAND . W/ SDME ROCKS AND PEBBLES o T
MEDIUM . CNSISTENCY [BROWN SLIGHTLY Wes19% , . : WY 0
o SaNDY GAVEY-SLT [W/a Few reales  UETRh, [ | - . _ g
AND SWALL ROCKS R = 20.4% - '
= E . B : 10GSE 70 MEDIUM BROWN SLIGHTLY SHITY
. —— . i FINE [TO MEDIUM |SAND W/SOME STONES
- . WECT%
‘ /___’____,/ 2D \ r v MD \
30 {Mp , MD i— —T , . 0 T~ | : -
NI T e i L B IS = ' ~ ——
. . LOOSE TO MEDIUM BROWN AND GRAY . 2D
N > S 30 !—“— < COARSE SAND AND GRAVEL W/SOME - T~
"N ] 2p ] NS o i wCT% b ) \ ’ STONES, _ {{SLIGHTLY {SILTY) ] - : ——— ]
25 «zogg; , - ] _wec.ze7% . < : o . S Racl ; E , : —
130 i 5 DENSE: GRAY SLTY VERY PEBBLY NEDIUM <195
1085 . . z 30
e S : — MD I_ \ : SAND W/ A{FEW ROCKS s,
130 3D e T ] —_—
20 {30 — - =10 i —— ] 1 X 105
- : 175
BN 3 163 55% . |pENSE GRAY PEBBLY [SLTY TiLL 255
1w _PossiBLE lepce sifeace ELEY 10O : ‘ ~ E a0 11— <] W% AND  ROCHKS 2
3 15 | g *DRLLED AHEAD WITH QUARRY BIT 4D E———-—- <“‘/ WC.3% ‘E ST ' _ ). 150
Q A9 - — . i = 103
= LOCSE TO MEDIUM GRAY-BHOWN T /’ 11 20% . 205
> iugm;uw SLTY [COARSE : 50 ‘____ — : 208
l N/ N Wi 3 R ¢
o 10 wo f—o 4 -20 : 7 . . } 100% |Lepee ELEv.9.69
'\? N - : } 68% LEDGE?‘GR&;METASMSTO!;E W/ AL%_TE VEINS
S B ; | B : AND A HIGH ANGLE OF FOLIATION |
MO A 138. : 8D é-—_—‘ﬁ;} << we 8% |- }mo% GRADING TO GALCAREQUS | METASANDS TONE
5 : -25 e o A g :
i
% /2 g‘ Mo <\
s % .
- ' . =30 e 200
83% . - LEDGE ELHV. -30.3 ] 4
ASSORTED| PEBBLES,ICOBBLES ' LEDGE. METASHLISTONE W/HIGH ANGLE OF FOLIATION - .
r | AND BORLGERS . oA Rucgé;Ngsn QUARTE AND CALEITE
-5 o ~-35 ’
40% i e 20
- % DRILLED AHEAD WITH QUARRY BIT
w . j : .
F ) : ; B
-0 , =40 : ‘ ;
MY e% i
# o, PROBABLE |LEDGE ELEV -13.10 kB e : -
A -5 " - LEOGE: ME] FASSLTSTONEM)W c?fge !ANGLE orﬁg.m JATION | . .. BORNG NOTES - ’ - -
F 100% DEARRS il Aligomples. and vanes. are mode ahead of casing ‘ .
z Number of blows required 1o drive extra heovy cosmg one : ' i
‘ . oot -with 4 00ftibs.‘of energy per:blows™ " I
e -20 # X ORLLED AWEAD WITH QUARRY BT ‘ ‘ i ‘tocation of sample or sample ttempt
114 : ‘ oo : : 1D S8H Sampler #1290' .- -
é g e . IW _ Wosh sample ond number : . - ¢
£ 5.“3 s ' . i L MD"  Unsuccessful somple oftempt ond type of sampler
H % ] § 4 : E_ Number of blows required to drive spoon or tubing one foot
12 858 T with 350 #1.1bs. of energy per biow
. §’ D A .. Bottom of boring {moy not be bottom of sail strata)
~ a1 = ﬁ " Refusal of drill rods or casing {may nof-be ledge ) ) ‘
;: j 7 2% Locations cored by diomond bit ond percent recovery of rock . STATE  OF MAINE
§ Qa 2 DEPARTMENT OF TRANSPORTATION:
£ - N J - sy
o 1-395 BRIDGE
, OMER
PENOBSCOT RIVER
g i BETWEEN THE “TOWNS “OF
g BANGOR: AND BREWER
g PENOBSCOT. COUNTY
: SHEET - OF ~ AUG'JSTA MAINE

BOR!NG TJETN




* Fhuwa STATX PROIECT MUMNSER blakaid iy
v Lwme | 1395-8179) ] 7
BORING GP-38-80
-20 - STATION I71+40 55'RT
— . : 20 ELEV.-209] 20 a0 ) 80 100
BORING GP-39-80 ' BORING GP-40-80 BORING GP-49-78 (B-4) = BROWN SRJTY GRAVELLY
STATION 168+70 55T STATION 170+90 60'RT N | o JRooks
-25 | STATION 168460 55RT ELEVRAS:. 20 40 60 80 100 og | EHEWRIE 20 40 80 50 100 E———— 19/
29 | g - e | ‘ . 4
ELEV-2601 20 40 60 80 100 — TV e ,
\\ % e LEDGE: PHYLLITE AND" METASIISTON ARTZ
BROWN: GRAVEL B, + PHINLL METASI E Wi QUART,
\\\ > fi N AND CALCITE | INTRUSIONS 1
-30 . ] B < -20 ‘ {HIGH ~ANGLE | OF ' FOLIATION)
5;380 ~ N i 33%  |PEBBLES |AND _ROCKS 100%
2 T 100% LEGGE ELEV —J3L4 )
209 ——-——-——"—"‘_“"’—”‘_—'——_ g - 7Y R K 100% LE 3145 g%
r Ve
-35 : / DENSE BROWN! SILTY GRAVEL , -35 100% __|GRAY METASILTSTONE [W/SOME QUARTZ, CALEITE VEINS)
AN ANp ROCKS < LOOSE TO| DENSE_ BRIOWN AND . (HIGH ANGLE OF FOLJATIONY G e T $
J —~ > GRAY SITY GRAVEL ’ J
] A
] ]
5 -40 — — -40
c S | = | :
g 5 N .
o -45 - | g : , ; “ o
o \d e ‘ . : BORING NOTES
\ FE ELEV. ~|4728 n " . . ; - )
-50 S e . Alt scmplg; and vanes ore/made chead of casing
;;g ok : > 1 < Number of: blows ' required 16 drive extra heavy casing
20 38% (LE%GJ:E Q.DSCLSIQ'KS?NAM lg?_‘ESA)VNLABLE ,V ) ons foot with 40Q,vft.lbs. of energy per blow -
LEDGE ELEY —{5251 ESE BT ——— 300/ 7 Location of ‘somplé 6r sample ottempt
-55 00% -5 g&s“gs GP-5 y‘"79 ek type/of dry somple
— ION 173 + 80 55RT. : 10
{LEDGE DESCRIPTION {NOT AVAILABLE - :
‘ DOE 75 LooT SapbiEs)  1PHE €iev-70 20 7 4o 60 80 100, : D
. BROW 3 D T - - K kS ’
IOQ% b 2SA DYJ_S“' - S0 Tv e 121 i_ Number of ‘blows tequired to drive spoon or tubing one
=89 . -10 - DENSE GR b T SAND R . foot vd . 350 ﬁ:’ Ibs. of snergy per. blow
Z [W/A FEW ROCKS ~AND ' Bottom,of boring (moy not be bottom” of -soil sirata)
" E ‘\M——“_, 26 } 7% Locaﬁg,ﬁs cored by diomorid bit and percent recovery of rock
-87 1 \\(
; : _|pEnse orAl pEBBLY lsiTY TILL 185 ‘
" ,o BORING GP-37-80 BORING GP-36-80 - w g " S
4 =20 “STATION 171460 50LT STATION 171 + 60+ 55'LT. , z =20 L 2
ELEV-27 20 40 sf g %o ELEV-220 20 40 60 80 100 Ei: ' e
| BROWN SILTY GRAVE[ :
T W ' BRG _BOCKS > e 20
-25 " u -2  |LEDGE ELEV,-23.0 4 :
= : g n P S s o 100%  |LEDGE: GREENISH GRAY METASH{SIONE W/|QUARTZ
@ . DENSE GHAY SILTY [TLL AND ROCKS - i 330//3 DENSE .GRA,.PEBF\—-—\.M_ 57 _ 4 VEINS AND A[HIGH ANGLE OF FOLIATIGN
: I s ISILTY TILL W/ROCK ‘ .
z ; T | rRess <\n9
] =30 {COBBLE) - 1,100% 550 239
e = 100% = 7y ” i
-RRP < 0% |PROBABLE |LEDGE SURFACE ELEY. -307 #BENT ‘CASING WHILE DRIVING, PULLED OUT AND 3007
FRRL . MOVED OVER
Sy 1,3 ‘_“_," 3% LEDGE: PHYLLITE AND METASILTSTONE W/QUARTZ , .
9%c23 o -35 AND CALCITE| INTRUSION -35
z %§ 25 {HIGH ANGLE DF FOLIATION) \
HBI Ly 50%
a o
X (é) -4y 100%
s 2
s < 83%
g & . -STATE. OF - MAINE
: 45 % QUARRY ODRILLED FROM 5'3"T08'€" . ] : . ; DEPARTMENT OF TRANS_FORTA‘TION
_ ) 1-395 BRIDGE
- . L ONER
PENOBSCOT RIVER
°
5 BETWEEN THE TOWNS OF
3 t BANGOR AND BREWER
Z j
H PENOBSCOT. COUNTY
SHEET  OF AUGUSTA , MAINE

BORING DETAILS
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BORING ~ DETAL " U
/7 5 .
; \ :
/ s . 3 i
BORING GP-29-80 AV ” / S | - o
-0 . : 0 ORING GP-58~79 ’ E 9 BORING® GP-56-T79
—] STATION (73480 S55'LT 1 BORING GP-48-78 (8/5) : BORING G 79 | 7
ELEV-120i 20 40 80 80 100 N/t STATION 175 +40 55RT. ‘ STATION I75+€0 55LT
“BROWN SANDY SKT ] STATION 174 +55 55 RT. ELEV.-349 20 40 60 do 100 ELEV.-35 20 40" 60 80 100
T GRAY 31LTY PEBBLY 1 225 -5 ELEV.~4.72 20 40 B‘O 80 100 BROWN SANDY SILT : -5 lBROWN SANDY_SILT :
TILL W/ W00 210 BROWN SANDY SILT /_,___,..H——"”Z‘O ——— 60
165 / i ¢ iD — e I DT
1D — —~— JESEEE, v S { (SANDY GHAVEL) ' - 1 205
: ; - MEDIM *TO| DENSE_GRAY PEBBLY SANDY - ‘ B
% -20 —l__ z -0k MEDIUY TO DENSE GRAY PERBLY 1D CLAYSSILT| W/A FEW| SMALL RACKS - =z =10 | —_—t
© MEDIUM - T) CEMNSE BROWN AND| GRAY 25 O - SANDY] CLAYEY= QLT (Tt} E ~ i
}-& FINE ‘SAND{ AND PEBHLY CLAY-SILT S%% g Et \\ | g 20 B \\,25
2D . : > g : DENSE GRAY PEBBLY [SANDY 400
5 232) 5 170 20 > CLAY-SILT (W/A FEW ROCKS e
1 25 300 5 -5 ‘ 375 , ‘?:‘:R‘ 1-.|J.| -5 0
W LEDGE ELEV. ~25.59 ™ . o i ' e 30 LEDGE £LE§FE?¢?§'T_—5&§ : B2 W 30 145
100% . -~ 163 g
> LEDGE: PHYLLITE AND METASIITSTONE W/ QUARTZ LEDGE .ELEV. 1672 126 : LEDGE: GREENISH GRAY METASILTSTONE 260 :
D CALCITE INTRUSIGNS LEDGE: LIGHT GREENISH GRAY METASILTSTONE 100% WAGQUARTZ. VEINS AND A JHIGH 40 125/6" |
-30 (HIGH ANGLE|OF FOLIATION) . -20 WIQUARTZ AND CALCITE INTRUSIONS . ANGLE OF FOLIATION. : -20 LEDGE ELEVA90 i -
100% ) - AND SOME PYRITE il ! { LEDGE. | METASILTSJONE W/ CALCITE ANG
i (HiIGH ANGLE OF FOLIATION) 4 ) 95% QUARTZ VEINS AND R 60° FOLIATION
. » ANGLE
100% ;
-35 } ° ‘ 25 -~25 :
BORING GP-1-80 =, e
o ' ; BCRING _GP-33-78 (B-10)
STATION 177 420 55 RT. : STATION I77+65 I2'RT
ELEV ) k b
LEVZZ 20 s o 80 %0 ' ‘g ELEV.203 20 40 €0 80 100
20 — v 204 . ; BORING  NOTES
B | OOSE BRGWN SANDY lPEBBLY ST . R R . ] LOOSE BROWN SLIGHTUEY ORGANIC SILTY ‘ All samples and wvones ore made ahead of‘cosing
. . : MEDIUM SAND- AND FINE GRAVEL 2 Number of blows required to drive extra heavy casing
. : e : : . ong foot with. 400 {t. 1bs. of energy per blow
15 | ; . . 15 :
N~ SOWN SILTY PEBBLY SAND - B - D WC. 8.9% 5] Locdtion of sampte ‘or sample cifempt
\ o Number - ond type of dry sampls :
X \ ’ ‘ S —\7 - - : % iD SBH Somplar ¢ 1290's :
10 20 &~ Pt MEDIUM CONSISTENCY  BROWN : ; 10 ' : . . ) MD Unsuccessful sample oﬂem@ and type of sompier S
(\ ’ SAROY SiLyY CLAY 8‘$R“‘|‘NG GF’,f-"?ao;eORs’ T ' MDE—* < STIFF BROWN SLTY LAY g Number of blows required 1;) drive sp’éon or 1ubiné one
| 0 gj\.,& (‘)9N90' + 400 e Lo o o . \\.\ - E foot with 350 ft.1bs. of energy per blow
: e =14 2 { B i [t
| ! g — \\ i - ‘ A Bottom of boring {may not be bottem of soif strata)
5 |molEy T30 = BL o 5 E—_— = - recoy
4 MEDIUM IDENSITY BRown 20 N ETATY E}ﬂ"/ Locations cored by diamond: bit and percant ery of rock
/ SILTY FINE SANDY [TiLL : . < ] 188% o
}35% e -5 | : & (23 MEDIUM CERSITY CLEAN BROWN SILTY FINE SAND : . .
. P | ©
0 2 Ter 10 ?’ 2 0 .
g % 2% \ " w <~
- 189/9" =10 IMEDIUM_DENSITY GRAY |PEBBLY P ‘ T ———
0% 5 S sy cipv-SIT Tl W |
- 2 1 pense orAY_pEBBLY = 20 —_ | h s — .
CLAY - SILT] TILL * . - LL=235%
. o 20% e, > . S~ ] MEDIM TG OENSE | e FLE145%
» = w -=i5] | T — 14l GRAY PEBGLY SANDY N v
§ mJ 3D B 78 . < JCLAY SILTL(TiLL) <
W - : -  {wec.o.a%
o~ =1*% LEDGE- ELEV —16.93 | ] i IO 50 P e
o w -20 LEDGE! PHYLLITE, METASILTSTONE], AND v . s . ' 26
w MEITAGRAYWACKE “W/ QUARTZ AND 1 ‘ 150
Z 1 7% CAILCITE INTHUSIONS <r”"'
CERBE -15 (Htisu ANGLE IOF FOLIATHON]. -5 : 7
wi® Joq -
zl o 2N 60
HESE —atlll
B -25 - S
HEERE LEDGE  ELEV. -17.7 ‘
8o | =20 =20 ' LEDGE. MHTASLTSTONE W/ CALCITE VEINS
5 = i 8% o0 . 455_50°  [FOLIATION | ANGLE
g < i ° . : . { (GRADES |TO PHYLLYTE) -
3 ﬁ ‘ . - < - : STATE -OF  MAINE
il : ’ -25 LEDGE ELRV ~243 : -25 + DEPARTMENT OF TRANSPORTATION
63%  |LEDGE. MHTASITSTONE W/ A mr;n ' '
ANGLE OF FOLIATION I-395 BRIDGE
- N ‘-
-30 f‘ . 58% ' . ; ~ : ’ .;O'VER .
N : , PENOBSCUT RIVER
3 9 . 3
. 100% BETWEEN THE TOWNS OF
$ -35 T % BENT CASING.PULLED 1T OUT AND MOVED 2 AHEAD, GUARRY BANGOR  AND BREWER
§ L DRILLED AHEAD TO i6'
HFBENT CASING,FULLED iT BACK AND THEN QUARRY ORILLED - , . . - ;
NEAD TO 25 o : , , PENOBSCOT  COUNTY
g - N ) :
= . SHEET  OF . . AUBUSTA, MAINE
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e R + ErwaA " anzer YOTAL
v uaine | 1-395-8(79) 3' ’
BROWN :
SILTY : '
50 20 GRAVEL~ -20 R :
bGOO N BROWN r :
. 40 10 -30 ISEERoRY -0 GRAVEL— /
o :
LOOSE TI
| : AND] ! ‘?SBROWN s |
AvEY ST Wi 3 z 5 GRAVEL AN . j
L q4.S (Sfeale N :
= e 2 2 40 R -20 4
: s .‘ z- P N ONATH o AR :
fonp. erow] S = EYRE ) 5 Sides :
{AND BROW P &1 T9ere000; = DENSE. GRAY ;
z SAND AND < i P ol ij(' TILL AN RO
) 2 = o =9 W -50] ~ < 30
. . ] :
| APPROX. - :
< o X L_U' R APFROX. LEDGE LNES :
f ' &) ’ - =
o 1o POSSIBLE LEOGE SURFAC -20 -60 -40
100 5G 3 50° 100’ :
STA 64+ 15 ;
O] ' R ran it =30 -70. ~50
ym i~ \ + ) + N ]
DENSE . PEBBLES, 100 50 ¢ 50 100’ 100" 50' ¢ 50 100"
COBBLES, AN ]
8OULDERS T, . i ; )
o A oou0Ers a0 B STA. 168465 STA. I71+50
- % o 100 50" ¢ 50° 100" :
LEDGE i STA. 166 +80
-20 : B
100 50' . -80' 00’ : . |
STA.I65435 ‘
20 ‘ .
R LOOSE _BROWN SANDY
20 <y~ PEBBLY ' SLT
P . BROWN SILTY, PESBLY SAND ’
10 i MED.CONS. BROWN
] T L | SANDY SLTY CLAY
fat { :
s $
[ 2 S, MED, DENSITY BROWN STV
0 L‘Q,ARONN SANDY SIT J\/ T FINESANDY TILL
. BRGWN SANDY ~ <
> < = f?
Q ¢ - O DENSE GRA
PR (o) RA DENSE GRA SANDY CLAYE
> AY-SHT W/A
%
ER ! @
| ’;, + "20
o Jodg ‘
=023 APPROX. LEDGE LINE™> APPROX.
REEERE ; & LEDGE LiN
"t
2 . -30 ]
f 9 100" 50' € 50 100" ;
§ < STA.I75+50 , ' . R v
g a STATE 'OF MAINE
3 401 . DEPARTMENT OF: TRANSPORTATION
T v q ' - P = .
- , 100 50 & 50 100 100" 50" & 5 100" ‘
”' STA173+70 STAITT+30 1 395 .-BRIDGE
-850 ; TRANSVERSE SECTIONS ‘ OVER
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. . PENOBSCOT RIVER
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PRAOJECY DESISN ENOINEER

ELEVATION

{
] ! i GP-40-80
\ ! - \ 173400 174 400
\\___// i 168400 169+00 170400 71400 172400 + N
G&-gu-?’a &’, * ! A e
’ i 2/ BANGOR BREWER >
l‘ : :;‘5
] @ L GP-57-79
/ :%’  6P-35-80 ep-sao7e  OP-38-80 :
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INTRODUCTION
Final subsurface investigations have been completed for the proposed
construction of the I-395 bridge over the Penobscot River between Bangor
and Brewer in Penobscot County. A preliminary soils report was provided

in January, 1982 and summarizes preliminary soils information obtained on

both shores and in the river. More recent borings were made at numerous
locations during the summer of 1983 by two Maine Department of Transportation i

boring crews and Maine Test Borings, Inc. of Orrington, Maine.

In 1982 it was decided to include an alternate design for this structure
prepared by a consulting firm. The design prepared by Maine Department of

Trangportation would consist of steel beams and a concrete deck; whereas, the

alternate design would be a cast-in-place segmental concrete bridge. Each

alternate would be supported on different pier locations with identical

abutment locations. Thus, explorations were made at each substructure
location for each alternate design.

The locations of the explorations are shown on the plan-profile sheets
on Sheets 11 and 13 and the individual washboring detailslare shown on Sheets 2 é

to 10. Transverse sections at all substructure locations are shown with sub-

surface stratification on Sheets 12 and 14. The masters of these sheets are
to be forwarded to the Design Section for inclusion within the construction -%
plans.
GENERAL CONDITIONS

The proposed 1,555 foot long bridge crosses over the Maine Central Railroad
(MCRR) yard in Bangor, 1,000 feet of the Penobscot River and South Main Street i
in Brewer. The MCRR tracks appear to be built on a manmade granular fill on
the Bangor shore which is generally described as medium to dense gray and brown

sand and gravel which is underlain by 10+ feet of large boulders and cobbles in ;




some areas. The bedrock surface drops sharply in elevation between the proposed
abutment location and the river. Along the Bangor shore, there is an old,
deteriorated log cribwork that apparently was used in the past for coal un-~
loading. This cribwork is in rather poor condition and it appears that the
river face is essentially vertical.

The riverbed along the I-395 centerline is quite flat on the Bangor side
but there are several areas where the river bottom is strewn with boulders and
various size rocks. The underlying soil consists of up to 30+ feet of loose
to dense fine to coarse gravel with rocks. The riverbed rises gradually towards
Brewer and in the intertidal zone, there is up to 4 feet of soft brown sandy
clay-silt overlying the gravel. Dense glacial till underlies the gravel in
this area and the ledge surface rises gradually towards South Main Street. On
the Brewer riverbank, the soil overburden is generally granular fill over stiff
brown silty clay over dense glacial till.

DETAILED CONDITIONS AND FOUNDATION RECOMMENDATIONS

Bangor Approach Embankment

The approach fill to the Bangor abutment reaches a proposed height of 50+
feet near the abutment and will be err 200 feet wide due to the presence of
access ramps on each side. The existing topography is flat and essentially it
is an open, flat field which is believed to have been filled in Qith material
and levelled sometime in the past.

Two washborings were made on the median centerline to check subsurface
conditions. At Station 161+85, Washboring‘GP—36-83 was completed after several
attempts were made to get through surface boulders and rocks. There exists at
this location 9 feet 8 inches of loose to medium density brown silty sand with
gravel and some sandy silty clay. Ledge was core drilled for 6 feet 7 inches
and described as metagraywacke with quartz and calcite veins and a high angle

of foliation. At Station 163+00, Washboring GP-35-83 was made and encountered




10 feet of loose brown silty fine to medium sand over 3 1/2 feet of soft gray

clay-silt that contains some pieces of wood. Underlying this matkrial is 6 1/2
|
feet of dense gray and brown sandy pebbly gravel. The ledge surfbce was encountered

i
at the depth of 20 feet (Elevation 24.0) and core drilled for 8 feet 9 inches.
The ledge is described as metamorphosed graywacke and siltstone wﬁth quartz and i

calcite intrusions and it exhibits a high angle of foliation. i

Judging from these two borings and the general subsurface coLditions in
this area, no problems with embankment stability or settlement are anticipated.

Abutment No. 1

The proposed centerline of bearing of Abutment No. 1 crosses|the median
centerline perpendicularly at Station 163+43. Three washborings yere made

along the proposed abutment location.

Seventy feet to the right of the I-395 centerline, Washboring GP-31-83
was made. The surficial 8 feet of soil at this location is loose gray and
brown silty fine sand with some pebbly gravel. This is underlain by 5 feet
9 inches of dense brown and gray silty sand, gravel and ledge fragments. Solid
ledge was encountered at Elevation 22.9 and core drilled 5 feet and described

as metagraywacke, phyllite and slate with clacite seams and a high foliation

angle.
Washboring GP-32-83% was made at Station 163+43 on median centerline.

There exists 9 feet of loose brown fine sand and clay-silt with some pebbly

gravel and this is underlain by 8 1/2 feet of medium to dense brown silty sandy
gravel. Ledge was encountered at the depth of 17.5 feet (Elevation 19.0) and
core drilled 10.5 feet. The ledge sample was described as metagraywacke with
calcite veins.

At 70 feet to the left of Station 163+43, Washboring GP-33-8% was made.

Three feet of brown silty sand and gravel overlies 4.5 feet of loose brown %



sandy clay-silt with silty fine sand layers. From the depth of 7.5 to 20.5 feet,
there exists brown and gray silty sandy gravel the density of which varies throughout i
its thickness. Ledge was encountered at Elevation 15.4 and described as metamorphosed
graywacke and siltstone which was highly intruded with quartz.

The washboring details for these borings are shown on Sheet 2 and a transverse

section depicting the soils stratification at this abutment location is shown on

Sheet 1k.

It is recommended to support this structure on end-bearing steel H-piles
driven to the ledge surface or practical refusal. The ledge surface slopes i
downward across the abutment area from Elevation 22.9 on the right end to
Elevation 15.4 on the left end.

Consideration was given to the use of a spread footing for this abutment
either on the existing ground or in the compacted embankment. The surficial
7 to 10 feet of s0il is loose density fine sandy clay-silt and would not be
suitable for support of the abutment. Construction of a spread footing in
the embankment would require the use of good granular material compacted to

at least 95 percent of the T-180 maximum density. Some movement of the spread

footing would be inevitable due to embankment consolidation and compression of
the underlying native soil. Thus, the use of a spread footing for abutment
support is not recommended.
CONCRETE ALTERNATE

Pier No. 1

The centerline of bearing of this proposed pier intersects the median
centerline at Station 164+93 in the MCRR yard and runs adjacent to Track #6.
Also, several old concrete footings that supported the coaling tower can be Q
found in this area. Two washborings were completed by Maine Test Boring, Inc.

in this proposed footing area.




Washboring MI-7? (Elevation 42.15) was made 37 feet right of Station 164+93 -
a few feet to the east of Track #6. There exists 3.5 feet of loose brown silty
sand and gravel, éoal. and tar over 20.5 feet of dense gray and brown silty fine
to medium sand that contains some rocks and pebbles. Underlying this sand is
23 feet of dense gray and brown medium to coarse sandy gravel with rocks. A
large boulder was core drilled at the bottom of this stratum. Ledge was
encountered at Elevation -4.9 and the 8.5 foot core sample was described as
metasiltstone and metagraywacke with quartz and calcite veins and a high angle
of foliation.

Washboring MT-8 (Elevation 41.29) was also made adjacent to Track #6,
35 feet left of Station 163+93. This boring indicates that there exists 18
feet of medium to dense brown fine to medium sand with some pebbles over 29.5
feet of dense brown silty medium to coarse sandy gravel that has some cobbles
and rocks. In the lower 4 feet to 5 feet, there exists many cobbles and
boulders that had to be core drilled. The solid ledge surface was encountered
at Elevation ~6.2 and core drilled 9 feet. The sample was described as meta-
graywacke with quartz and calcite veins and a high angle of foliation.

The washboring details for these two borings are shown on Sheet 3 and a
transverse section for this pier location is shown on Sheet 1lk4.

In order to do these borings, an existing o0il pipeline and electrical
cable which runs through this footing area had to be physically located. MCRR
personnel used a detector and the 4 inch oil line and 550 volt cable were found
to run parallel with and 7 1/2 feet to the west of the westerly rail of the
Main Track.

Also, a coaling tower used to exist between Station 164+50+ and Station 165+00
and it straddled Tracks #4 and #6. This tower was supported on individual concrete

footings spaced 7 feet apart in four parallel rows. Upon demolition of this building



many years ago, the footings were left in place and now there exists 6 inches to
3+ feet of loose gravelly overburden over them. Several rod soundings were made
to locate the footings and they were tied in with the I-395 centerline as accurately
as possible and are shown on Plan Sheets 11 and 13.
It is recommended to support this pier on steel end-bearing H-piles driven
to the ledge surface or to practical refusal in the boulders and cobbles. Protective

points should be used on the piles due to the rocky nature of the subsoils, especially

in the lower elevations. The ledge apparently drops sharply along the I-395 center-
line in this area. Also, removal of the old coaling tower footings will be necessary
before pile driving begins.

The use of a spread footing foundation was considered for this pier and from
a soils and bearing capacity viewpoint, the conditions appear to be satisfactory E
for this type of foundation. However, all of the other substructure units will

be pile supported or built on bedrock and will undergo essentially no future

movement. Thus, it is believed that a pier of this magnitude should not be the

only exception and should be pile supported. ’ |

Pier No. 2

This proposed pier is located in the river adjacent to the old log cribbing.
The centerline of bearing intersects the median centerline at Station 167+50 and
the proposed footing length is 120+ feet. Several washborings were made in this

location along with several depth soundings in order to investigate the contour

of the river bottom adjacent to the cribwork.

Forty-two feet to the right of Station 167+37, Washboring GP-40-83 was made
from the raft. At this location there exists 4 feet of brown sandy silt with
wood over 18 feet of loose density brown sandy silty gravel. Ledge was encountered
at the depth of 22 feet (Elevation =44.6) and core drilled 8 feet with 100 percent
recovery. The rock was described as metagraywacke with quartz and calcite veins i

and a typical high angle of foliation.




Washboring GP-39-83 was made on median centerline at Station 167+42, and
encountered conditions very similar to the previous boring. There exists 3 feet of f
river sediments of loose brown sandy silt over 22 feet of loose gray and brown silty
sandy gravel. Two of four split spoon sampling attempts were unsuccessful due to
the loose granular conditions. Ledge was encountered at Elevation -46.5 and core
drilled 10 feet with 80 percent and 100 percent recovery. The ledge was described
as calcareous metagraywacke and mgtasiltstone with a high angle of foliation. i

To the left of centerline, more difficult drilling conditions were encountered. ”
The river bottom in this area apparently has many boulders strewn around and several
attempts were made at penetrating these rocks. Washboring GP-41-83 was made at
Station 167+43, 45 feet left of median centerline. There are several boulders on
the river bottom and after getting by these, 12 feet of loose to medium density
brown sandy silt with wood was encountered over 13.5 feet of medium density gray
and brown silty sandy gravel. At the depth of 25.5 feet, core drilling was begun
through a layer of assorted rocks, cobbles and pebbles and continued for 12.5 feet.

It appears that the ledge surface may have been encountered in the last 10+ inches

of drilling (Elevation -58.0) since this portion of the sample was metagraywacke ;
with thin calcite seams and a high angle of foliation. Further drilling was not I
possible due to troublesome drilling conditions. In order to accurately define the
ledge surface, another washboring was drilled 5 feet to the left of these borings at
a 50 foot offset from centerline. Washboring GP-42-83 also encountered many boulders
on the river bottom and similar soils cénditions to a depth of 27+ feet. However,
the casing bent overnite and had to be pulled back and a third attempt made.
Washboring GP-43-83 was made at‘Station 167459, 50 feet left of centerline through

a layer of boulders. There exists 3 feet‘of soft brown silt over 19 feet of loose
density gray and brown silty fine to coarse gravel. At the depth of 22 feet, the
troublesome layer of boulders, cobbles and pebbles was encountered. After the

. casing was bent and consequently readjusted, 17 feet of rocks was core drilled with i



fair recovery rates. It is believed by the crew foreman that the last 1 inch

of drilling may have been into the ledge surface. Drilling was halted at a depth

of 39 feet 2 inches due to drill bit problems. A fourth and final boring was
completed within the proposed footing area and it is designated GP-54-83. This

was made 21 feet to the left of Station 167+41 for the primary purpose of locating
the ledge surface. The river bottom is strewn with boulders and after getting by
these, the boring penetrated 6 feet of éoft brown silt and 22 feet of sandy gravel.
At the depth of 28 feet a layer of rocks and cobbles was encountered and core drilled
for hrfeet. According to the drill crew foreman, ledge was encountered at Elevation
-52.1 and core drilled for 6 feet with 100 percent recovery. This 6 feet of rock was
described as metamorphosed graywacke and siltstone Wwith quartz and calcite veins and
a high angle of foliation.

The washboring details for all of these borings are shown on Sheets 5 and 6

and a transverse section at Station 167+40 is shown on Sheet 14. As shown on the
transverse section, the ledge surface drops sharply from centerline to the left

and there is at least 12 feet of cobbles, boulders, pebbles, etc. in this 'hole'.

In terms of elevations, the ledge surface is at Elevation —hht_on the right side and
decreases slightly to -46.5 at the centerline and then drops to Elevation -58.Q:

on the left end of the proposed footing.

It is recommended to construct this pier directly on the ledge surface for
best support. Excavation to the left of centerline could be quite difficult due
to the rocky layer. Also, the driving of sheeting into and/or through these
rocks could be difficult. Penetration through the overlying gravel should be
relatively troublefree.

Steel H-piles were also considered fér this river pier and are a possible
alternative for support. Cost may be the deciding factor along with the fact
that pile driving through rocks will likely be very difficult on the left half

of this pier and the pile lengths would be quite short. Pile protection would

be necessary due to the high probabilily of pile tip damage in the rocky stratum.



The proximity of the old log cribwork adjacent to this pier may be of some
concern during the construction period especially during the driving of the sheet

piles. It appears that the bottom of the crib may be below Elevation -20 and

that the river front face is essentially vertical. This was difficult to determine

because the lowest low tide does not go below Elevation -10+. Because the sheeting

will be driven within 5 feet of the log crib face, some caution will be necessary
to avoid any damage to the cribwork.
Pier No. 3

This proposed river pier spans the Bangor-Brewer boundary line and its
centerline of bearing crosses the median centerline perpendicularly at Station
1714+20. Three recent washborings were completed within the proposed footing area.

Washboring GP-48-83 (Elevation ~23.4) was made 40 feet to the left of
Station 171+20. There exists 8 feet 3 inches of dense gray and brown silty
fine to coarse gravel with many rocks. Ledge was encountered at Elevation =31.7
and core drilled 10 feet with 100 percent recovery. The ledge is described as
metagraywacke with quartz and calcite veins and a high angle of foliation.

Thirty-five feet to the right of centerline, Washboring GP-50-83 (Elevation
-23.0) was made. After penetrating 4 feet of brown gravel, a layer of assorted .
rocks, pebbles, etc. was encountered and had to be core drilled. According to
the crew foreman, solid drilling into the probable ledge surface began at a depth
of 11 feet (Elevation -34.0) and continued for the next 2 feet of depth. Percent
recovery of the core drilled rocks and ledge was low due to the breakup and loss
of the material. Thus, the rig was moved 5 feet to the right of this boring and
Washboring GP-51-83 was completed. There exists 6 feet of brown gravel and rocks

over 5 feet 4 inches of cobbles, pebbles, etc. The ledge surface was encountered

at Elevation -34.3 and core drilled for 9 feet 2 inches with a high rate of recovery.

The ledge is described as metagraywacke with quartz and calcite veins which grades

to phyllite and has a high angle of foliation.
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Near the southeast corner of this pier, Washboring GP-38-80 (Station 171+40,
55 feet right) was made three years ago. It should be noted that the ledge surface
was encountered at Elevation -24.4 - approximately 10 feet higher than the two
recent borings made 25 feet away.

These washboring details are shown on Sheets 7 and 10. Also, a detailed
transverse section is shown on Sheet 1k.

It is recommended to construct this pier directly on the ledge surface. The
ledge surface appears to slope downward from Elevation =31.7 on the left side to
Elevation -3%: on the right side, however, some abrupt changes in elevation may
be found within the footing area. Also, some difficulty may be experienced with
the rocks and cobbles during excavation and/or coffer dam construction. Excavated
material should consist of the brown gravel and assorted cobbles and pebbles.

Pier No. &

This proposed pier is located near the low tide water line in a relatively
flat intertidal zone. Two recent washborings were made along the proposed center-
line of bearing which intersects the construction centerline at Station 173+55.
Two older borings were made in the vicinity of the footing area to the left and
right.

Washboring CB-28-83 (Elevation -6.2) was made at 30 feet to the left of
Station 173+55. Under 18 inches of soft gray sandy clay-silt sediments, there
exists over 3 feet of gray sand and gravel mixed with wood. At the depth of
L feet 8 inches, a large rock was encountered and prevented any further driving
of the casing. This rock and the underlying 181 inches of rocks and gravel was
quarry drilled until the ledge surface was encountered at the depth of 6.5 feet
(Elevation -12.7). -Below this elevation, 10.5 feet of ledge was core drilled
and the sample was described as metasiltstone, phyllite and metagraywacke with

quartz and calcite veins and a high angle of foliation. Recovery rates of this
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ledge ranged between 70 percent and 75 percent due to core drilling equipment
difficulties.

Twenty-five feet to the right of Station 173+55, Washboring CB-32-83 was
made. The surficial 4 feet of sediment is described as soft gray sandy clay-
5ilt mixed with wood chips and this is underlain by 7 feet of loose gray sand
and gravel. From the depth of 11 feet to 13.5 feet, gray glacial till was
found overlying the ledge surface. The ledge surface elevation is -20.1 and
10 feet of cored rock indicates this rock to be metasiltstone with areas of meta-
graywacke and quartz and calcite veins and a high angle of foliation. Core
blockage problems in this boring again resulted in lower than expected recovery
rates.

To the right of the proposed footing area, Washboring GP-57-79 (Elevation =7.0)
was made during the preliminary subsurface investigation for this structure. Below
a surficial deposit of brown sandy silt mixed with wood lies 6 feet of loose to
dense gray pebbly silty fine to medium sand and 9 feet of dense gray pebbly silty
till. Ledge was encountered at Elevation -23.0 and core drilled for 5 feet and
described as greenish-gray metasiltstone with quartz veins and a high angle of
foliation. Also, near the northeast corner of this footing area, GP-29-80
(Station 173+80, 55 feet left) was made and this boring indicates that there is
13.6+ feet of so0il deposits - over double the depth of CB-28-83 which is 25 feet
away. This indicates that the ledge may drop off near the left end of this
footing, or it may be that Boring CB-28-83 near the left en& of the proposed
footing hit a high spot on the ledge.

The details for these borings can be found on Sheets 7 and 10 along with
a transvérse section depicting the soils stratification shown on Sheet 14.

It is recommended to construct this pier directly on the ledge surface.

The ledge surface appears to drop substantially from Elevation -12.7+ on the
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left end to Elevation -22+ on the right end, but it's possible that Boring CB-28-83
at the left end hit a high point on the ledge surface. The excavated material

should consist of the soft sediments, sand and gravel and dense gray till.

Pier No. 5

This proposed pier is located within the intertidal zone and its centerline
of bearing crosses the median centerline at Station 175+25. Two washborings were
made recently within the proposed footing area and one older boring was made to
the right of the footing area.

Washboring CB-27-83 (Elevation -4.3) was made 4O feet to the left of
Station 175+20 at the left end of the proposed footing area. Under 18 inches
of soft gray and brown clay-silt there is 3 feet of gray sand and gravel over
1 foot of dense gray till. Ledge was encountered at Elevation -9.8 and core
drilled 10 feet with good recovery. The ledge was described as metasiltstone
with quartz and calcite veins and a high angle of foliation. \

Thirty-five feet to the right of Station 175+20, Washboring CB-31-83 was
made. At this location there exists 2 feet of soft gray sandy clay-silt over 6 feet
9 inches of medium to dense glacial till described as gray pebbly sandy clay-silt.
At the depth of 8 feet 9 inches (Elevation -12.5) rock was encountered and core
drilled for the next 10 feet. Although the drilling foreman experienced solid
drilling, he did indicate that the rock broke up rather easily during drilling
and appeared to be quite fractured. Upon arrival at the Central Lab in Bangor,
the geologist described the material as the typical parent rock (metasiltstone),
however, the foliation angles were variable and in one case flat. It appears
that there exists metasiltstone boulders and rocks above the ledge surface and
it is difficult to precisely define the ledge surface. The last 17 inches of

recovered rock does appear to surely be ledge because of the high foliation angle.
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Twenty-eight feet to the southeast of this boring, Washboring GP-58-79 was
completed four years ago. This boring was made at Station 175+40, 55 feet right,
in the intertidal zone (Elevation -3.49). There exists one foot of brown sandy
silt above 11 feet 10 inches of medium to dense gray pebbly sandy clay-silt.

Ledge was encountered at Elevation -16.3 and core drilled to Elevation -2l.3 and
described as greenish-gray metasiltstone with quartz veins and a high angle of
foliation.

Thus, it appears likely that the ledge surface does drop rather substantially
from left to right across this footing. Ledge elevation on the left end is -9.8
and drops to Elevation -16.3 on the right end.

Washboring details are shown on Sheet 7 and a transverse section at this
pier location is shown on Sheet 1k.

It is recommended to construct this pier directly on the solid ledge surface.
The excavated material should consist of the soft sediments, sand and gravel, the
gray glacial till and possibly some rocks or boulders on the ledge surface.

Pier No. 6

This pier's location is along the Brewer shoreline and the left half is
currently in the high tidewater area and the right half is on the surrounding
embankment. The centerline of bearing crosses the median centerline perpendicularly
at Station 177+28. Four washborings were made within or adjacent to the proposed
footing area.

On the right end, Washboring GP-1-80 (Elevation +21.20) was made at
Station 177420, 55 feet right of I-395 median centerline on the river bank
in Brewer. This boring encountered 6 feet of surficial loose brown sandy pebbly
silt underlain by 1 1/2 feet of brown silty pebbly sand and 6 1/2 feet of medium
to stiff brown sandy silty clay. From depth 14 to 45 feet 6 inches, dense gray

pebbly clay-silt till was core drilled. Because of the till demnsity, the casing was
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bent twice and had to be pulled back. At Elevation -24.30, ledge, described as
metasiltstone with a high angle of foliation, was core drilled for 9 feet 3 inches.
In 1983, a boring was made by Maine Test Boring, Inc. (MI'-6) at 30 feet right of
Station 177435 on the top edge of the riverbank. Under 8 inches of topsoil,
there is 7.3 feet of loose brown silty fine sand (possibly fill material) over

5 feet of stiff gray and brown mottled sandy silty clay. This is underlain by

5 feet of medium density brown silty fine sand and at the depth of 18 feet
(Elevation +1.6) glacial till was encountered. This till, described as dense
gray pebbly sandy clay-silt mixed with some gravel, was drilled for the next
25.2 feet, until the ledge surface was found at Elevation -23.6. The ledge

was core drilled for 10 feet with excellent recovery and described as metagray-
wacke with quartz and calcite veins and a high angle of foliation.

To the left of centerline, Washboring CB-30-83 (Elevation -0.3) was made
at Station 177+28, 30 feet left. Under 1 foot of gray sandy clay-silt, there
is 4 feet of gray silty sand and gravel and 9 feet of glacial till described as
medium to dense gray pebbly clay-silt with some rocks. At the depth of 14 feet,
core drilling began; however, the initial 3> feet was through large boulders and
cobbles. At Elevation -17.3, the ledge surface was encountered and core drilled
for 10.5 feet. The recovered sample was described as metagraywacke with quartz
and calcite veins and a high angle of foliation.

Off the left eﬁd of the proposed footing, Washboring GP-30-80 was made
three years ago. This boring was made within the intertidal zone at Station 177440,
55 feet left of centerline (Elevation -1.01). Five feet six inches of medium
density brown silty fine sandy till was found above 10 feet 7 inches of medium
density gray pebbly §andy clay-silt till. Ledge was encountered at Elevation
-16.93, core drilled and described as phyllite, metasiltstone and metagraywacke

with quartz and calcite intrusions and a high angle of foliation.
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The boring details of these four borings are shown on Sheet 8 and a
transverse section at Station 177+28 is shown on Sheet 1k.

It is recommended to support this pier on steel end-bearing H-piles driven
to the ledge surface or practical refusal. The glacial till will probably slow
pile driving due to its dense state and pile tip protection is recommended. The
ledge surface drops from an Elevation of -17.0 on the left end to -24.3 on the
right end.

STEEL ALTERNATE

Abutment No. 1

The westerly abutment to this proposed bridge is common to both alternate
designs. Discussion of so0ils investigations at the site is included as Pages 3
and 4 under the details for the concrete alternate.

Pier No. 1

The centerline of bearing of this proposed pier crosses the I-395 centerline
at Station 16+60 and follows the existing Track #4 in the MCRR yard. Also,
there exists several individual concrete footings to an old coaling tower within
the proposed footing area generally to the right of centerline. Three washborings
were made along the proposed footing length and several rod soundings were done
to investigate the depth and location of the old concrete footings.

Sixty feet to the left of Station 164460 and a few feet from Track #4,

Boring MI'<9 was made by Maine Test Borings, Inc. The granular soils at this

site consist of 2 feet of brown silty fine to coarse sand mixed with gravel and

tar over %0.4 feet of dense brown and gray sandy gravel with some cobbles. Split
spoon samples taken at varying depths in the gravel layer consistently averaged

35+ blows per foot. At the depth of 32.4 feet (Elevation +9.0) ledge was encountered
and core drilled 10 feet. The recovered rock was described as metaquartzite with

quartz and calcite veins, some eroded zones, and a 60 degree foliation angle.
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Seven feet to the left of Station 164+58, Washboring GP-38-83 (Elevation 41.65)
was drilled adjacent to Track #l4. The surficial 5 feet of material is relatively
loose density coal ash and this overlies 26 feet of loose brown and gray sandy
silty gravel. Split spoon samples required‘between 13 and 22 blows per foot
within the gravel layer. At Elevation +10.65, ledge was encountered and core
drilled 10 feet with an 80 percent recovery. The rock was identified as meta-
graywacke with quartz and calcite veins and a high angle of foliation.

On the right side of this proposed pier location, Washboring GP-37-83
was made 54 feet to the right of Station 164+58. Continuous spoon samples
were obtained in the upper 16.5 feet to determine the insitu density of this
material. The surficial 4.5 feet is loose black sandy coal cinders and this
is underlain by 25.2 feet of medium to dense brown and gray silty sandy gravel.
Blow counts per foot in this sandy gravel averaged 26+. At the depth of 28.7
feet (Elevation 13.6) ledge was encountered and core drilled 10 feet with
100 percent recovery. The rock was identified as metagraywacke with quartz
and calcite veins and a high angle of foliation.

Details of these washborings are shown on Sheets 2 and 3 and a transverse
section depicting the soils stratification at Station 164458 is shown on Sheet 12.

Also a coaling tower used to exist between Station 164450+ and Station 165+00
which straddled Tracks #4 and #6. This tower was supported on individual concrete
footings spaced 7 feet apart in four parallel rows. Upon demolition of this build-
ing many years ago, the footings were left in place and now there exists 6 inches
to >+ feet of loose gravelly overburden over them. Several rod soﬁndings were
made to locate the footings and they were'tied in with the I-395 centerline as
accurately as possible and are shown on Plan Sheets 11 and 13.

It is recommended to construct this first pier on steel end-bearing H-piles

driven to the ledge surface. The ledge rises in elevation from Elevation 9.0
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on the léft end to Elevation 10.7 at centerline and to Elevation 13.6 on the
- right end. Removal of the old coaling tower footings will be necessary before
pile driving begins. é

A spread footing design was also considered for this pier but the density |
of the existing subsoils is variable and would inevitably result in some settle-
ment of this pier. With a pier of this magnitude and the fact that the remaining
substructure units are to be supported by the ledge surface, either directly or
on piles, it is not desirable to use a spread footing foundation for a single
pier.

Pier No. 2

This proposed pier location is on an existing 2:1 embankment slope between
two sets of MCRR tracks. The centerline of bearing of this pier intersects the
median centerline at Station 165+80 at a 90 degree angle.

Borings by Maine Test Boring, Inc. were made as close as possible to the
proposed footing area. In order to maintain stability of the drill rig on the
steep slope, the borings had to be made just ahead of the proposed footing area.

Washboring MT-11 (Elevation 17.14) was made 52 feet right of Station 165+90.
The initial 2 feet is black sandy gravel with some cobbles and the underlying
10 feet is dense brown silty fine to coarse sand with gravel and some cobbles.

The same type of material exists to a depth of 25 feet except that it is black
in color and was found to be quite oily. From 25 feet to 42.6 feet, the granular
material is dense brown silty sandy fine to coarse gravel with some cobbles and
boulders. At the depth of 42.6 feet (Elevation -25.5), the ledge surface was
encountered and core drilled 10 feet with 100 percent recovery. The rock is
described as metagraywacke with quartz and calcite veins and a high angle of
foliation.

Near the left end of this pier, two washborings were made. At Station 165+95,

L9 feet left of I-395 centerline, Boring MI-10 (Elevation 16.59) was made through
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the granular soils. There is 2.8 feet of surficial black silty fine to coarse
sand mixed with coal and oily tar over 5.7 feet of dense brown fine to coarse
sand with gravel, various rocks and some boulders. The underlying 9 feet is
similar material, however, it is black in color and contains more oil and tar
throughout. From the depth of 17.5 feet to 35.6 feet, the soil is dense gray

and brown silty sandy fine to coarse gravel with cobbles and boulders. At the
depth of 35.6 feet, a large quartzite boulder was core drilled and found to be
5.0 feet thick in the vertical dimension. Underlying this boulder, core drilling
was continued for 2.0 feet and encountered portions of boulders, cobbles, etc.
Drilling was suspended at this depth of 42.6 feet (Elevation -26.0) due to core
drilling difficulties and another boring was started a few feet away in order to
reach the ledge surface. Boring MT-10A (Elevation 18.38) was made 6 feet away

at Station 165489, 49 feet left and an auger was used in the initial 30 feet with
no sampling. Casing was advanced to a depth of 46.7 feet (Elevation -28.3) until
the ledge surface was encountered and it was core drilled with essentially full
recovery. The rock was described as metaquartzite with quartz and calcite veins
and a high angle of foliation.

The boring details are shown on Sheet 4 and a stratified transverse section
at Station 165+88 is shown on Sheet 12.

It is recommended to support this pier on steel end-bearing H-piles driven
to the ledge surface or practical refusal. There is a great potential for pile
tip damage in this location due to boulders and thus, protective pile points are
recommended. It is not known to what extent the boulders exist across this pier
so the protective points should be used on all the piles at this site.

A spread footing design was considered for this pier, but it is not considered
prudent to support this pier differently than the remaining footings. Although
the soil density at and below the proposed footing elevation of 410 appears to be

adequate, some movement would be inevitable with a spread footing while other
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piers supported either on piles or directly on ledge should not move; thus, a
rigid, pile supported footing is recommended.
Pier No. 3

This proposed pier is located in the river within 40 feet of the Bangor
shore. THe centerline of bearing crosses the I-395 centerline on a slight
skew back on the left at Station 167+80 and the pier length is 120+ feet.
Washborings were completed near each end.

Washboring GP-45-83 (Elevation -26.4) was made 45 feet right of Station
167485 within the proposed footing area. There exists 17 feet of loose density
gray silty sandy fine to coarse gravel with rocks over 7 feet of dense sandy gravel
mixed with rocks and pebbles. Portions of this latter layer were core drilled
due to its dense state. At the depth of 22.5 feet, core drilling through rock
was again started; however, it was not until a depth of 24 feet (Elevation -50.4)
that the drilling foreman encountered the apparent ledge surface. Drilling
continued solidly for the next 8.5 feet and the 50 percent recovery was due to core
barrel problems. The ledge material was described as tan and gray metagraywacke
with a high angle of foliation.

Forty-five feet to the left of Station 167+75, Washboring GP-44-83 (Elevation
-25.7) was made after maneuvering around several boulders found on the river bottom.
There exists 21 feet of loose brown and gray silty sandy fine to coarse gravel
over 8.5 feet of dense gray and brown silty sandy gravelly till. A quarry drill
bit was necessary to penetrate this dense till layer. At the depth of 29.5 feet,
core drilling was started, however, the initial 2.5 feet was through pebbles and
rocks. At depth 32 feet (Elevation -57.7) ledge was encountered and drilled for
the next 11 feet with good recovery of the rock. The rock was described as meta-
morphosed graywacke and siltstone with thin calcite veins and a high angle of

foliation.
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The boring details for these two explorations are shown on Sheet 7A. Also,

a transverse section across Station 167+80 which depicts the soils stratification
is shown on Sheet 12.

It is recommended to support this pier directly on the solid ledge surface.
The apparent ledge surface rises in elevation from left to right from Elevation
-5&1 to -50+. Lxcavated material should consist of surface boulders, sandy gravel,
and various sizes of rocks and pebbles.

The use of steel H-piles was also considered and is certainly a possible
alternative for support. However, pile driving may be difficult in the lower
elevations due to the dense rocky nature of the soil and cost considerations
may eliminate the feasibility of piles. The use of protective points on the
piles would also be necessary due to the high probability of pile tip damage.

Pier No. &4

This pier will be located near mid-channel and its centerline of bearing
intersects the I-395 centerline at Station 170+80 near the Bangor-Brewer
boundary line. Several washborings were made within the footing area.

Forty feet to the left of Station 170+75, Washboring GP-46-83 (Elevation
-2%.85) was made. Seven feet of dense gray and brown fine to coarse gravel with
frequent rocks was found before core drilling began. Below this 11 feet of rock
was core drilled and there exists several feet of assorted rocks and pebbles
above the ledge surface. Because there were problems with the core barrel and
recovery was poor, it was difficult to determine precisely where the ledge surface
began. The recovered rock was described as pebbles over metagraywacke and gray
slate with a high angle of foliation. Dué to this uncertainty, a new boring was
started 2 feet away. After getting through rocks on the river bottom, Washboring
GP-47-83 penetrated 7 feet 8 inches of the dense sandy gravel before core drilling

began at this depth. Seven feet of rock was core drilled but it was not until the



21

depth of 11 feet 8 inches (Elevation -35.6) that the drilling foreman believes

that the ledge surface was encountered. The initial 4 feet of rock cored was
various rocks and pebbles and the ledge was described as metagraywacke with a

high angle of foliation. Drilling was suspended due to drill bit problems.

Three weeks later, another washboring was made in this footing area to. the left

of centerline. Washboring GP-55-83 (Elevation -23.8) was made 20 feet left of
centerline at Station 170485 primarily to define thé ledge surface. There exists

6 feet of dense brown gravel over 3.5 feet of dense glacial till described as gray
pebbly clay-silt. Ledge was encountered at the depth of 9 feet 6 inches (Elevation
-33.3) and core drilled for 11 feet with a 100 percent recovery. This rock was
described as metagraywacke with quartz and calcite veins and a high angle of foliation.

To the right of centerline, Washboring GP-49-83 (Elevation -23.97) was
made at Station 170+75, 35 feet right. This was the shallowest of all the river
borings as it penetrated only 2 feet 4 inches of brown rocky gravel before encountering
the ledge surface at Elevation -26.2. The ledge was described as phyllite grading
to metagraywacke with a heavy intrusion of quartz and calcite and a high angle of
foliation. It was core drilled for 7 feet 8 inches and 100 percent of the drilled
rock was recovered.

Ten feet beyond the right end of the proposed footing area a preliminary
washboring was made five years ago. Washboring GP-49-78 (Boring B-4) encountered
several rocks on the river bottom and after numerous attempts, the crew succeeded
in penetrating 5.3 feet of brown gravel and 2 feet of underlying rocks and pebbles.
Ledge was encountcred at Elevation -31.4 and core drilled. Thus, it appears that
the ledge surface may drop in elevation near the right end of this pier.

Boring details are shown on Sheets 7A and 10 and a transverse section at

Station 170+75 on Sheet 12 illustrates the subsoil conditions.
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It is recommended to support this pier directly on the ledge surface. The

ledge appears to rise in elevation from =35+ on the left end to -261 on the right

end. However, the ledge may drop several feet near the extreme right end, or
Boring GP-49-83 may have hit a high point on the ledge surface and the slope of
the ledge surface may be less pronounced than depicted.

Excavation of overburden will consist of boulders on the river bottom,
fine to coarse gravel, some dense gray glacial till and some assorted rocks

and pebbles on the ledge surface.

Pier No. 5

The centerline of bearing of this proposed pier intersects the I-395
centerline at Station 173+28 at a perpendicular angle. Two washborings were
made within the proposed footing area. |

Washboring CB-29-83 (Elevation -8.1) was made 40 feet left of Station 173+20
and penetfated 2 feet 6 inches of soft gray sandy clay-silt over 5 feet 2 inches
of dense gray sand and gravel. Ledge was encountered at the depth of 7 feet
8 inches (Elevation -15.8) and core drilled for 10 feet with excellent recovery.
The rock was described as metamorphosed graywacke and siltstone with interbedded
phyllite and a high angle of foliation.

At 40 feet to the right of Station 173+20, Washboring GP-53-83 was made.
Under the surficial 4 feet of soft brown silt and wood, there exists 6 feet of
loose gray silty sandy gravel over 3 feet 10 inches of medium to dense gray
pebbly sandy clay-silt till. Ledge was encountered at the depth of 13 feet
10 inches (Elevation -22.8) and core drilled for 9 feet 8 inches. The rock was
identified as phyllite and metagraywacke with quartz and calcite veins and a high
angle of foliation. Poor recovery in the initial 4 feet cored was due to drill

bit problems.
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Washboring details ere illustrated on Sheet 7A and a transverse section
depicting the soils stratification at Station 173+20 is shown on Sheet 12.

It is recommended to construct the pier footing directly on the ledge
surface which slopes downward from the left end to the right cnd. Ledge was
found at Elevation -15.7 on the left end and decreased to Elevation =-22.8 on
the right end.

Overburden excavation should consist of the soft surficial sediments,
gray sandy gravel and some gray glacial till.
Pier No, 6

This proposed pier is located within the flat intertidal zone and its
centerline of bearing intersects the I-395 centerline at Station 172+28. Two
washborings were made recently within the proposed footing area and one older
boring was made to the right of the footing area. This pier is at essentially the‘
same location as Pier No. 5 on the concrete alternate.

Washboring CB-27-83 (Elevation -4.3) was made 40 feet to the left of
Station 175+20 near the left end of the proposed footing area. Under 18 inches
of soft gray and brown clay-silt there is 3 feet of gray sand and gravel over
1 foot of dense gray till. Ledge was encountered at Elevation =9.8 and core
drilled 10 feet with good recovery. The ledge was described as metasiltstone
with quartz and calcite veins and a high angle of foliation.

Thirty-five feet to the right of Station 175+20, Washboring CB-31-83 was
made. At this location there exists 2 feet of soft gray sandy clay-silt over
& feet 9 inches of medium to dense glacial till described as gray pebbly sandy
clay-silt. At the depth of 8 feet 9 inches (Elevation -12.5) rock was encountered
and core drilled for the next 10 feet. Although the drilling foreman experienced
s6lid drilling, he did indicate that the rock broke up rather easily during drilling

and appeared to be quite fractured. Upon inspection of the rock core at the Central
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Léboratory in Bangor, the geologist described the material as the typical parent
rock (metasiltstone), however, the foliation angles were variable and in one case
flat. Tt appears that there exists metasiltstone boulders and rocks above the
lédge surface and it is difficult to precisely define the ledge surface. The
last 17 inches of recovered rock does appear to be ledge because of the high

foliation angle.

Twnety-eight feet to the southeast of this boring, Washboring GP-58-79 was
completed four years ago. This boring was made at Station 175+40, 55 feet right,
in the intertidal zone (Elevation -3.49). There exists one foot of brown sandy
éilt above 11 feet 10 inches of medium to dense gray pebbly sandy clay-silt.

Ledge was encountered at Elevation -16.3 and core drilled to Elevation =-21.3 and
described as greenish-gray metasiltstone with quartz veins and a high angle of
ﬁolation.

Thus, it appears likely that the ledge surface does drop rather substantially
from left to right across this footing. Ledge elevation on the left end is -9.8
and drops to Elevation -16.3 on the right end.

Washboring details are shown on Sheet 7 and a transverse section at this
pier location is shown on Sheet 14.

It is recommended to construct this pier directly on the solid ledge surface.
The excavated material should consist of the soft sediments, sand and gravel, the
gray glacial till and possibly some rocks or boulders on the ledge surface.

Pier No. 7

The pier's location is along the Brewer shoreline and the left half is
currently in the high tidewater area and the right half is on the surrounding
embankment. The centerline of bearing crosses the median centerline perpendicularly
at Station 177+28. Four washborings were made within or adjacent to the proposed
footing area. This pier location is identical to thatyof Pier No. 6 on the concrete

alternate.
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On the right end, Washboring GP-1-80 (Elevation +21.20) was made at
Station 177+20, 55 feet right of I-395 centerline on the riverbank in Brewer.
This boring encountered 6 feet of surficial loose brown sandy pebbly silt under-
lain by 1 1/2 feet of brown silty pebbly sand and 6 1/2 feet of medium to stiff
bfown sandy silty clay. From depth 14 to 45 feet 6 inches, dense gray pebbly
clay-silt till was core drilled. Because of the till density, the casing was
bent twice and had to be pulled back. At Elevation -24.30 ledge, described as
metasiltstone with a high angle of foliation, was core drilled for 9 feet 3 inches.
In 1983, a boring was made by Maine Test Boring, Inc. (Boring MT-6) 30 feet right
of Station 177+35 on the top edge of the riverbank. Under 8 inches of topsoil,
there is 7.3 feet of loose brown silty fine sand (possibly fill material) over
5 feet of stiff gray and brown mottled sandy silty clay. This is underlain by
5 feet of medium density brown silty fine sand and at the depth of 18 feet
(Elevation +1.6) glacial till was encountered. This till, described as dense
gray pebbly sandy clay-silt mixed with some gravel, was drilled for the next
25.2 feet, until the ledge surface was reached at Elevation -23.6. The ledge
was core drilled for 10 feet with excellent recovery and described as meta-
graywacke with quartz and calcite veins and a high angle of foliation.

To the left of centerline, Washboring CB-30-83 (Elevation -0.3) was made
at Station 177+28, 30 feet left. Under 1 foot of gray sandy clay-silt, there
is 4 feet of gray silty sand and gravel and 9 feet of glacial till described
as medium to dense gray pebbly clay-silt with some rocks. At the depth of
14 feet, core drilling began, however, the initial 3 feet was through large
bouldersznuicobbles. At Elevation -17.3, the ledgé surface was encountered
apd core drilled for 10.5 feet. The recovered sample was described as meta-

graywacke with quartz and calcite veins and a high angle of foliationm.
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Off the left end of the proposed footing, Washboring GP-30-80 was made three
years ago. This boring was made within the intertidal zone at Station 177440,

55 feet left of centerline (Elevation -1.01). Five feet six inches of medium
density brown silty fine sandy till was found above ten feet seven inches of
medium density gray pebbly sandy clay-silt till. Ledge was encountered at
Elevation -16.9, core drilled and described as phyllite, metasiltstone and
metagraywacke with quartz and calcite intrusions and a high angle of foliation.

The boring details of these four borings are shown on Sheet 8 and a transverse
section at Station 177428 is shown on Sheet 12.

It is recommended to support this pier on steel end-bearing H-piles driven
to the ledge surface or practical refusal. The glacial till will probably slow
pile driving due to its dense state and pile tip protection is recommended. The
ledge surface drops from an Elevation of -17.0 on the left end to -24.3 on the
right end. |

Abutment No. 2

The Brewer abutment for this bridge is located on the west bank of Dyer Cove
and its centerline of bearing intersects the construction centerline of I-335 at
Station 178+98. Several washborings were made in this area by a Maine Department
of Transportation crew and a Maine Test Boring crew.

Along the I-395 centerline, two washborings were made through an existing
gravel road. After several unsuccessful attempts were made to advance a hole
through rocks and the casing was bent twice, Washboring GP-40-81 was made on
centerline at Station 178+75. Five feet of gravel and rocks (probably fill) was
found overlying medium to dense brown and -gray pebbly sandy clay-silt with rocks.
At the depth of 15 feet, the spoon sampler and drill rods were broken within the
casing and this boring was abandoned. Seven feet ahead of this location at
Station 178+83, Washboring GP-1-82 was made through the gravel road. By con-

tinually using a quarry bit, the surficial 5 feet of brown gravel and rocks was
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penetrated until the rocky clay-silt was encountered. Twenty-one feet three inches
of this material described as medium density gray and brown sandy pebbly clay-silt

with rocks, was drilled until the ledge surface was encountered at Elevation -9.1.

Five feet of rock was core drilled with 89 percent recovery and described as meta-

siltstone with some calcite veins and a heavy intrusion of quartz and a high angle

of foliation.

To the left of centerline, Boring MI'-12 (Station 179+00, 30 feet left) was
made on the existing riprap slope between the sewer station and the cove. This
boring was the third attempted hole in this vicinity. At 36 feet left, the initial
boring was made to the probable ledge surface at a depth of 19.0 feet (Elevation
-7.1). At this point the drill rods broke and a second boring was attempted at
34 feet left but the large riprap stones prevented penetration at this location.
Thus, Boring MT-12 was made at 30 feet left and proved to be successful. At this
time, there cxists 8 feet of brown rocky sandy fill over 4 feet of loose gray
apd brown fine sandy silt and 7.3 feet of medium density brown silty fine sand.

At Elevation -7.4 ledge was encountered and core drilled 9 feet and described as
métamorphosod graywacke and siltstone with quartz and calcite veins, zones of
phyllite and a high angle of foliation.

Two borings were made to the right of centerline in a grassed yard. Boring
MI'-5 was made 50 feet to the right of Station 178+98 under the right end of the
proposed footing. Under 8 inches of topsoil there is 6.7 feet of stiff brown
and gray mottled sandy silty clay with a few stones underlain by 15.8 feet of
glacial till described as dense gray pebbly sandy clay-silt with some gravel.

At the depth of 23.3 feet (Elevation -10.1) ledge was encountered and core drilled
for 10 feet with 100 percent recovery. The ledge sample was described as meta-
graywacke with quartz and calcite veins and a high angle of foliation. The second

boring on the right was made 4Qi feet beyond the right end of the proposed footing
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at Station 179410, 100 feet right. Washboring GP-55-82 (Elevation +14.14) shows
that there exists 10 feet of dense brown pebbly sandy clay-silt over 12.9 feet
of dense gray glacial till. The lower 3 feet of this till was found to be very
dense. At the depth of 22.9 feet (Elevation -8.7) refusal was encountered and
this is believed to be on the ledge surface.

The boring details of all these borings are illustrated on Sheet 9. A
transverse section illustrating the soils stratification at Station 178+98 is
shown on Sheets 12 and 1k4.

It is recommended to support this abutment on steel end-bearing H-piles
that are driven to the ledge surface. The ledge surface is relatively flat
within the footing area and ranges from Elevation -7.4 on the left end, =9.1 at
the center and -10.1 on the right end. It is recommended to remove the riprap
on the existing embankment for the sewer station to the left of centerline prior
to placing fill. The size of these rocks could effectively stop a pile and
prevent it from reaching the ledge surface more than 15 feet below.

Brewer Approach Embankment

This embankment is discussed in detail in Section 5.1 of Soils Report 83-6.
Generally, the high embankments that will carry the northbound and southbound
lénes along with Ramps SM-2B and SM-1 do not present any stability problems.
However, some settlement of the fill in the Dyer Cove section is anticipated
during the construction phase. Approximately 11 inches of settlement was
theoretically calculated to occur at Station 18Q+OO with 95 percent consolidation
occurring within 1 to 3 months after embankment construction.

SUMMARY

A subsurface soils investigation has been completed for the proposed I-395
bridge over the Penobscot River between Bangor-Brewer. Two design alternatives
are being developed for this structure and the pier locations for each alternate
generally occur at different stations. Many washborings were made on each shore

and in the river at each proposed footing location over the last several years by
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Maine Department of Transportation and Maine Test Boring, Inc. crews. The
resultant subsurface data is presented in a divided format - Concrete Alternate
and Steel Alternate. The locations of all the explorations are shown on Sheets 11
and 13 along with a stratified profile along the I-395 centerline. Transverse sections
showing subsurface stratification at each pier for each alternate are shown on
Sheets 12 and 14. Also, the individual boring details are shown on Sheets 2
through 10.

Generally, the subsurface conditions at this site consist of granular soils
and the underlying ledge surface is solid metamorphosed siltstone and graywacke
with a high angle of foliation. On the Bangor side, the abutment and first pier(s)
are to be located in the MCRR yard. The soils consist of medium to dense brown-
gray sand and gravel with pebbles, cobbles and various sizes of rocks. Between
Stations 164+90+ and 166+00+, the material just above the ledge surface contains
séveral large boulders (5+ feet thick) and cobbles. The underlying ledge surface
drops sharply in elevation towards the river along the centerline. The subsoils
beneath the Penobscot River are granular and tend to be kept free of sediments
due to the constant tidal exchange, except for the first MOQL feet from the Brewer
shore where this relatively flat area is covered with up to 4 feet of soft brown
sediments. In the main channel on the Bangor side, the subsoils are loose to dense
gfay-brown fine to coarse gravel with rocks. Within the first 100+ feet from the
Bangor shore, this gravel is underlain by up to lQi feet of cobbles, pebbles and
‘rocks especially in the area to the left of the proposed I-395 centerline. A
similar rocky layer can be found near Station 171+00. On the Brewer shore, the
roadway fill overlies a small laycr of stiff brown silty clay and up to 30+ feet
of dense gray glacial till. '

It is recommended to support the two abutments and accompanying piers

directly on the ledge surface or on steel end-bearing H-piles driven to the



ledge surface. No sprcad footing foundationgarc recommended even though at

some locations the subsurface soils have adequate bearing capacity. The reasoning
being that the substructure units of this structure are predominantly going to be
’supported either directly on ledge or on piles driven to ledge and should not move.
‘Thus, it does not seem prudent to support one or two piers on spread footings which
almost certainly will experience some movement., Generally, the land substructures
are to be pile supported and the river piers are to be constructed difectly on the
‘solid ledge surface. Pile driving on the Bangor side could be difficult at times
due to the presence of boulders, cobbles, etc. in the overburden especially just
Vabove the ledge surface. Pile points to protect the H-piles are recommended for
all piles. The excavation for the river piers may also be difficult at times,
.especially adjacent to the log cribwork in Bangor, due to the deposit of various
‘sizes of rocks above the ledge. The driving of sheets for coffer dams may also

:be hindered by these rocks. There also is evidence that the river bottom adjacent
to the log cribwork is strewn with boulders as several attempts were required at
~timés to get a boring started through them.

In some locations borings made during the preliminary subsurface investigation
for this project and located quite near presently proposed pier locations encountered
‘what appears to be ledge at a significantly different elevation from where the borings
recently completed for the final proposed structures.encountered ledge. Thus, it is
probable that within a footing area there may be irregularities in the ledge surface;

i.e., individual washborings may have hit a local high spot or crevasse in the ledge.

7

Péter M. Coughlan
Associate Geotechnical Engineer

Approved By:‘ﬁw/% .

Guy L../Baker
Assistant Soils Engineer
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SHEET NO. |

BORING NOTES

All samples and vanes are made shead of casing
-3~ Wster elevation

Z_ Number of blows required to drive extra heavy casi
foot with 400 ft. m of energy Pef'xﬂow y casing one

I Location of sample or sample attempt
Number and type of dry sample

1D 3 ¢H Sampler #1290
Ic 2°0.D. 16 gn. seamless tubing
w 3Y2°0.D 16 ¢8. seamiess tubing

IW  wash sample and number

MD Unsuccessful sample attempt and type of sampler

I_. Number of blows required to drive spoon or tubing one foot
with 350 ft ibs. of enerdy per blow n

Sampling spoon seamiess tubing dri static weight
H of g‘r'?ul'lntsods and r?;mmer ng driven by © 8

P Piston sampler
Field vane test
Bottom of boring (mey not be bottom of soil strata)
Refusal of drill rods or cssing(may not be ledge)
E]"x Locations cored by diamond bit and per cent recovery of rock

SHEAR NOTES

® Field vane shear strengths
X Leborstory vene shear strengths
—» Shesr strengths in excess of capaciy of equipment
O  One helf unconfined compressive strengths

WATER CONTENT NOTES
O Nstural water contents,given as per cent of dry weight
©---x Plastic and liquid limits

Ignition losses sre given as per cent of dry weight
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