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File No. 0210037-000 
 
 
Maine Department of Transportation 
16 State House Station 
Augusta, Maine 04333-0016 
 
Attention: Laura Krusinski, P.E. 
  Senior Geotechnical Engineer 
 
Subject: Phase I Geotechnical Data Report 
  Veterans Remembrance Bridge 
  Bridge No. 1558, MaineDOT WIN 029484.00 
  Bangor-Brewer, Maine 
 
Ladies and Gentlemen: 
 
This Phase I 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): 
 

Existing Bridge 
Substructure 

Steel H-Pile 
Section 

(End Bearing 
in Bedrock) 

Number of 
Piles 

Estimated 
Pile Length 

(ft) 

Pile Design 
Load 

(tons) 

Pile 
Inclination 

Historical 
Bridge 

Drawing 
Sheet No. 

Abutment No. 1 HP12x53 8 48 116 Vertical and 
battered 

(3.5 in./12 in.) 
piles 

12 
Abutment No. 2 HP14x73 24 64 161 

HALEY & ALDRICH, INC. 
75 Washington Avenue 
Suite 1A 
Portland, ME 04101 
207.482.4600 
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Existing Bridge 
Substructure 

Steel H-Pile 
Section 

(End Bearing 
in Bedrock) 

Number of 
Piles 

Estimated 
Pile Length 

(ft) 

Pile Design 
Load 

(tons) 

Pile 
Inclination 

Historical 
Bridge 

Drawing 
Sheet No. 

Pier No. 1 HP14x89 36 25 to 30 196 

Vertical and 
battered 

(1/2 in./12 in.) 
piles 

19 Pier No. 2 HP14x89 36 42 to 46 196 

Vertical and 
battered 

(1/2 in./12 in.) 
piles 

Pier No. 3 HP14x102 130 46.5 135 

Vertical and 
battered 

(1.5 in./12 in.) 
piles 

Pier No. 4 

Pier bases are supported on concrete seals bearing on bedrock 

20 

Pier No. 5 
22 

Pier No. 6 

Pier No. 7 HP14x89 36 22 to 28 196 

Vertical and 
battered 

(1/2 in./12 in.) 
piles 

19 

 

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: 

 “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 I-395-8(79), I-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 
 

Geologic Unit 

Approximate 
Range in 

Encountered 
Thickness 

(ft) 

Generalized Description 

In-situ Fill 0 to 8 Loose1, brown and black, Sandy GRAVEL and Silty SAND, coal ash. 

Marine Deposit2 15 to 26 
Loose to dense, brown and grey, Silty sandy fine to coarse GRAVEL, with 
“rocks” to soft to stiff, brown, “CLAY-SILT” and Silty CLAY. 

Glacial Till 1 to 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. 
 
 
 
Nathan A. Sherwood, P.E.   Erin A. Force, P.E. 
Senior Project Manager    Senior Associate 
 
 
Enclosures: 
 Figure 1 – Project Locus 
 Figure 2 – Historical Boring Location Plan 
 Appendix A – Historical Soils Reports 
 
https://haleyaldrich.sharepoint.com/sites/MaineDepartmentofTransportation2/Shared Documents/0210037.MaineDOT-Brewer I-395 Design 
Build/Deliverables/Phase 1 - Historic Geotech Data Reports/Veterans Bridge No. 1558/2026-0515-HAI-Veterans Bridge Phase I GR-F.docx 
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APPROXIMATE SCALE: 1 INCH = 2,000 FEET 

44°47'03"N, 68°46'30"W

FIGURE 1MAP SOURCE: USGS
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Historical Soils Reports 
 

 

  





Maine Department. of Transportation

CMaterials & Research Division

Soils Section

Project 395-8(79)

;:Jauary 1982
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INTRODUCTION

A preliminary soils investigation has been perfornt¢d for the proposed I-.395

Bridge over the Penobscot River between Bangor and Brewer in Penobscot County.

Six initial washborings were made in 1978 at locat.ions seleC'ted by thecorrs1At­

ing fim of Edwards & Kelcey, Inc. These were followed by twelve additional

borings in 1979 and 1980 made at preliminary pier locations designated by the

Bridge Design Section. This report surmnarizes all the soils information and

testing data that was obtained in these borings.

All washbol"ings completed to· date·· for this st·ructurewere made by a boring crew

under the supervision of Gary Paine. Samples werebt'OUght to the eentrth Labora­

tory for identification· and index tests. Additional w8.shbor:Lngs wUl be required

when details of the substructure are finalized and a· f1nal aoUs "porl V1ll be

subDitted then.

GENERAL CONDITIONS

All washboringsencountered primarily granular.soils. The SDU is relatively

shallow be~eath the river, being genera.1ly'twentJ' teet or less in depth•. The

density ot the soils encountered variea from loose to dense, being generaJ.ly meditlll

to dense beneath the river and .loose at the higher ~l8V$tions on the river banks.

Thflledge, samples ot Which were describe6 as metasiltstone with q1.18rt.sand

calcite intrusions mel c· hi8h angle of toUation, waa··tound at·Elevation -2O,tlO

beneath much ot the Penobscot. River, re4Ching a low of -50 near the~ shore,

< '-,
'1.;,_ .,..,,'< ,-"".{'.



pi;1~~~mITIONSAND SOIL PROPERTIES

Washbor1niGP-51-7S'B-l) :

This boring \'1a5 made at Station 164+13, sixty-seven feet right of eenterline

(near the railroad tracks in Bangor), and the ground elevation is -t4l..6. This

boring- was made. in 1978 and was included in SoUsReport 7~3"sutattted,in Jan­

uary, 1979. Three feet of surticial brown silty gravel overlies tour .feet of ~d­

lUll consistency brown pebbly clayey silt and seventeen feet seven inches o£ loose

·to delU'e brown medium to ooarse sandy gavel with some wood pieces. R81\i,wwas

encountered at a depth of twenty";:rour feet seven inches (Elevation 11.0) and this

is possibly the ledge surface.

,
t
1

1"

f
I
l

I
i

I
f. :
i

I
j
j

I
!

.. I
1
I
1

Va,hboring GP-53=78 (B-2l:

This boring was made at Station 16S+35, s1Xt;y-two teet r1.gbt ot centerline

on the edge of the railroad embankment in Bangw and its elevation is +42.1.

This too 1s one ot the Uit1al bploratlons~ at locations :requested. by

Edwards & ~lsey. tlr1derJ,ying the top :f1ve teet ot brown allty gl"aftlwitb coal,.-....-...

The groundwater table was measured as soon as the boring operation was finished .

and it Was found at 12.7 teet below the ground surface.
"-

Tests performed on the split spoon' samples included two sine .m !l7dX'OII$i;er

ana.qses, water content determinations and .ltterberg limits. The cJ.a1eywt

sample had a water content of 19 percent and liquid aDd. plastic l:1m:Lts were 32.2

and 20.4 percent respecti~. The wat.ercontent of the lower sandy gravel sample

was 6.7 percent.

Two grain size distributiOn curves can be toundon Sheet 4 and"t:he det.a:D.

sheet tor this boring 1s on Sheet 6•.



--------------------------------_._---~.__.._"-_._--

pieces tra:p.~ad -9-11 Y: is thirt,.-tiva feet of loose to medium densi~y grar-brown

slightly silt)' coarse sand and angular gravel. Assorted pebbles. cobbles and

boulders were found at depth forty feet to fit"ty-tive feet two inches. Ledge was

encountered at Eleva.tion -13.1 and core drilled five feet, and was described as

metasiltstone with a high angle of foliation conta.inirlg quarts and calcite intru-

sions by a geologist.

Groundwater observation was attempted on the day ~er completion of the holSt

but the hole had filled in up to eleven feet and no water was noted.

Two wat;.er coments of the coarse sand and grawl 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.

i ",,-,'

Washboring GP-2Q-78 <!:ll:.
Boring B-3 was made in 1978 at its designated position on the Bensor$hore at

station 166i89, tift)'-two feet right, and its elevation is 13.2. Ten feet of loose

brown slightly silty medilll1 sand with sane rocks and pebbles was found <:JVerq1ng

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 calcite intrusions.

Observation of the groundwater was achieved while casing was stU1in the ground~

One measurement was at 15.3 feet and later that moming at 9.9 teet.

One water content. or a sample or the peb~ _dilJD 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

deta:U sheet for this boring i8 on Sheet 6.



'-' W5fh"tWf>'i~94b2;
:,- -) -~,~~:,~-..,' : '<l:', , '. "

Th1sboring was made at Station 166+70, fitt.y~even .f~tlett otcent.er1ine

(Elevation +12.9S). Below two feet of surficial brown silty gravel and rock

lies fitteen feet of loose to medium density brmffi slightly silty fine to medium

sand that contains a few stones and then tour teet ten. inches or dense gray silty

1ery pebbly me91um sand. From the depth 'of twenty-one teet' 'ten inches to t.hirty­

two feet eight inches, dense gray pebbly sUty till and rocks was core drilled and

trom thirty two feet eight inches (Elevation ...19.7) to torty-three teet nine 1D.ches

ledge was core drilled and described as g:ny metasUtstone with -calcite-veins and '

a high angle of toliation grading to calcareous metasUtstone.

The details ot this boring are shown on Sheet 6.

The transverse diagram through this boring and GP-5Q-78 is shown on Sheet 9.

\.-. Waahbo£inB GP-39=89:

This boring was made in the river at Station l6S+60, fif't,y-.t.ive feet right of

centerline (Elevation -:26.01). Dense brown silty gravel and rocks were 'drilled to

a depth of twenty-six teet 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

J.ost overboard during a storm; thUS, no description is available.

Detalls .,eahown on Shee1i 7.

Wassborins GH0-80:

This river boring was made at station 168+70, fifty-five, teet lett. (Elevation

-24.61) • There exists twel'lty-two teet eight inches ot 100$8 to denaebnwn and '

fI!&7, silty gravel above the ledge surface. Ledge was encountered at Elevation

747.29 'and core dr.Uledtenteet, but. the core was lost overboard dur.tng a stem

and no ledge .scription is avaUable.

BorJ.ng detai.1.s are shoWn on Sheet 7.

A transverse diagrSm through borings GP-39-S0 and GP-4Q-SO is shown on Sheet 9. ,



!,-..

\.....,. Washboring. GP-ltHS (D::4):

This preliminary river boring was made at Station 170+90, sixty -teet right

of centerline in 1978 and included in Solls Report 79-03. Initially, the casing
~ , ,

could not be positioned well due to rocks on the river bottom. Af'ter numerous

attempts and equiIJllent breakdowns, the hole was completed. Elevation of the bor­

ing is -24.2 feet. Brown gravel to a depth of 5.3 feet overlies two teet of

rocks and pebbles. Ledge 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 detail sheet for this boring is shown on Sheet 7.

It is believed that the. river bottom in this part. ot'the channel is kept
~

relatively tree of tine material.

Waeboring GP-3s...so,

This boring was made at station 171-+40, tift)" five feet right of centerline

(Elevation -20.81) in the river. Three feet six inches of broWn silty gravelly

till and ~ks overlies the ledge surface which was encountered at Elevation -24.4

and core drilled for ten feet 8i.x inches. This core sample was laterdSscnbed as

pqll1te and metaslltstone with quartz and calcite intrusions and it exhibited a .

high angle at foliation.

Boring details are shown on Sheet 7.

This river boring was made at Station 171~, fift;y-:f'i1le teet left (Elevation

-22.0). There exLsts two teet of brown sUt)" gravel and rocks and then dense..
gray silty till. Drlll1ng vaa halted at a depth of eight feet siX :1nebes due to

bent casi.JJl. The casing was pulled out and a new boring was started. .



6.

"'~sqP9f161)~l~}
This boring was made fifty teet lett ot Station 171+60 (Elevation -21.7) and

adjacent to GP-36-S0. Two teet ot surficial brown silty gravel was found over­

lying six teet six inches ot dense gray silty till and rocks. Core drilling,

started at a depth of eight feet six inches through a five inch cobble and then ­

l.edge. This ledge, described as phyllite and metasiltstone with quartz and calcite

intrusions and a high angle ot foliation, was c~ drilled fran Elevation -30.7

to Elevati«?n -42.2.

Bor1ng details are shown on Sheet 7..

A transverse diagram across station 171+50 is -Down on Sheet 9.

Washbor1¥ -GP:57-7.2 ;

This borlng was made fifty-five teet right of Station173..co (Elevation -7.0)

'-../ in the rJ.:ver. fiuow a sur.t1c1a1 deposit ~t brown sand;y BUt. III1Dd with wood l,ies
\~~ - -

six teet ot~nse~aypeb~ silty tine to medium sand and nine teet ot dense

gray pebbly silty till. Ledge was encountered at Elevation -23.0 and core dri11ed~

and described as greenish-grq metasiltstone with quartz veins and a high angle ot

tOliation.J

DetsUs are' shown on Sheet 7.

Wa$hbortM .GP-29-8O:
- This boring was made at station 173+80, fifty-five teet lett ot construction

centerline (El~tion -12..01). Below one toot ot brown~ s11t sed:1ments there

is thJ:oee teet ot gray silty pebbly till with wood pieces and then nine teet seven

inches ot mediuinto dtnse brown and grq fine sand and pebbly clay-silt. ledge

was encoUDtered at Elevation -25.59 and core drilled nine feet eight inches. 'l'his

,,--,' le4ge sample was described ,as -plwllite and. meta~tst~,~th quarts and calcite

intrusions and a hi&h angle ot follation.



~, ..

Boring details are shown on Sheet 8.

A transverse section depicting the soils stratificnionat Station 173+7O.±

is shown on Sheet 9.

Washboring GP-48=78 (13-5):

This river boring was made at Station 174+55, 15Sfeet right, and its eleva­

tion is -4.72. This is one of the borings. made for the initial soils investigation

at a location designated by the consultant; it was included in Soils Report 79-03.

Underlying two feet of brown sanc;br silt (sediments) is ten feet of modiun to dense

gray pebbl¥ sandy clayey silt (till). Ledge was encountered at Elevation -16.7

and is described as light greenish-gray metasiltstone with quartz and calcite

intrusions and sane pyrite and a high angle of foliation.

Atterberg limits were obtained for one of the till samples and the li~~d

limit was 25.1 percent, with the piastic limit being 23.7 percent. A sine and

hydrometer analysis was done also and the curve is shown on Sheet 3. The ::·:=-ing

detail sheet is shown on Sheet 8.

rIashborinlli GP-5§:72:

~s bo~g was made at station 175+40, tifty tive feet right, in the ~ter­

tidal zone (Elevation -3.49). There exists one toot of brown sandy silt ab:Te

e1evenfeet ten inches of medillD to dense gray pebbl7 sanc;br clq-silt. Le~' was

encountered at Elevation -.16.3 and core drilled to EleTation -zL.3 and desdbed

as ~enish-graymetasiltstone with quartz veins and a high angle of foliatf-ar:.J

Details are shown OIl Sheet 8.
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lltahbgJjlng GP·26-U:
At Station 175+60, fifty-five teet left, this boring was made in theinte~.

tidal zone (Elevation -.3.5). Below a foot of brown sandy sUt is 14. 5 feet of

dense gray pebbly sandy clay-silt. Ledge \'las encountered at EJ,evation -19.0 and

core drilled and described as metasiltstone with calcite and quartz veins and a

~\ degree foliation angle.

Details are shown on Sheet 8.

A tranSverse section at Station 175+501s shown on Sheet 9.

Datap.a are shpwn on SheetS.

S borinaf"aa made within the intertidal zone at stationl77i40, fifty-fi'l'e

teet left of centerline (Elevation -1.01). Five teet six inche,s 'of med1U11 density

broIm Silty 1'irJe sandl.~ is found abaTe ten feet~ inches of 1I8d1\11 density

~ p&bbly sa.ndl' clq....sUt till. Le<Ige was encountered at Elevation -16.9.3,

core drilled anddescdbed as phyllite, metasUt.etoDe and metagrarwacke with

quartz and calcite 1ntcwsions ..fU1d. a high .&:DtLe of foliation]

Boring deta:11a are shown OIl SheetS.

A transverse section across this boring and GP-1-80 is shown on Sheet <}.
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Washb0!1ni GP-33::78 (:8-10 l.:
This boring was made just off South Main Street in Brewer at Station 177+65,

twelve feet right of centerline (Elevation 20.3), near the location requested by

the consultant as part of the initial subsurface investigation, and has been pre-

viously reported in SoUs Report 79-03. A surficial layer of eight teet of loose

brown slightly organic suty medi.urn sand and fine gravel overlies six feet of

stiff brown weathered suty clay and then six teet of medium density clean brown

suty fine sand. At a depth of twenty teet and ext.ending to thirty-eight feet,

medium to dense gray pebbly sandy clay-silt (till) was found. Angular ledge·trag­

ments were found in the lower pori-ions. At Elevation -17.7, ledge was core drilled
.

and described as metasUtstone With calcite veins and ,a 45 to 50 degree :angle of

foliation.

Water·contents trail samples were 8.9 percent in the upper sand and. f'ine grave~

layer, 18.6 percent in the sUtT fine sand la.,yer and 9.4 percent in the tiU 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 washboring detills

on Sheet 8.

SUMMARY

A total of eighteen washborings have been made at the proposed location for

a structure 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 put ·of the iJtf.tial solls
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investigation tor the 1-395 extension into Brewer, and they_re repomd on in

Soils Report 79....03. Add:Ltional washborings have been added at locations antiei-

pated to be near substructure units. It is possible that a tew more borings \'Iill

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

~t lOQations are tixed.

The river bottom is tmderlain by relatively shaUow, predominantly granular

soils, and piers in the river can be supported directly on ledge. The soil
...

beneath the river banks is or quite variable density, and .ledge is witb1n ·5q±feet

or the surface; time, the "best" means or supporting abutments· and piers beyond the

top or the river bank would be piles driven to retusal. A :tinalsoUs ~rt

with detailed recOIII'Qendations will be completed at a later date.

PNp~d by )lJ;.;1.tdJl.;k:<C·
Peter M. Cour)tlanT
CEl

AppNftd ~ C&.~_
Melvin W•. Moqan
Soils Eng:lneer
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'~~I.WooLo.I.~.....................PROJ. NO•• ass -a..tI.....S"'-->__

SAMPL£ G.S
NO. . SHEET Wo. .LLBORING 0"'" D£P1'H

•. NO.. ,.

~p-33-7J if R·10) 15.0· '60S
~O-~3-18 (A-In I?c n·2b.5
AP- 3~-7A lt8- ·10) 130.o~31.5

n~ J

~D I
4D -
Sf'} ,

PL

g'

19
[2.15 :9.0

9

·fA-'.hlI:
'A-A. 1r

IA-4 "N:

It:.P·4R-7.q fe-S} IIll.O-H.S

I~p-so-7B (B- ~\ 5j}~b.5

lAP - SO-7A t~- ~\ IO;O-II.S

.IGP-flO-lll (B-3\ !·'1&:'1\-3'.5
IAP-51-1A lB-\) 5.0-6.~

I~P-Sf.\·7R (8.1) Ils.i)-I&'S

?D -
U') J
20 ·1
40. ,
l;ri :,
10 'l.

2.D 2
4n z.

10
25.1 '.4

"

9

'9 3?71LR
7

3

~A./.I-. :r

Cluaification of these soU B8IIIples is in accordance with AASH10 ","f'1eation
Syatem K-U5-40. 1'his claseltlcat10n is' tollowe<i tit ·~"Prost. ~.pt1biU't7
Rat,1n&" frc:Ia zero (nom-lrost s~eptible)to ClassN (h1chl7 trost suscept.ible}
The "Prost Susceptibility Rat1nt' i8 based upon ~heMDO't and Corp or En&1fteers

ClUsificat10n Syst~s.·

,..
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@ WASH BORING
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,

• ...:__RESJ5T1VITV :TEST LOCATION
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]
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BORING DE~TALLS

105

103
205
113
34C

175
255

~
150

195

~

..

10080

STATE .OFMAINE
OEPARlMENT OF TRANS PORTI\TtON

LEDGEfGRtMETASIL ST.ONE. WI AL.CITE V. INS
A A HIGH NGLE. OF I bLIAT10N
G . NG TO! V<lCAREOUS METASANDdTONf:

LEDGE EI V.19.69

DENSEGRJPEBBLY SILTY·TILL
AND ROC S

DENSE GRASILTY VEl YPEBBl..Y EDIl.i"M

SAND WI A FEW Roo.!s

~ LOOS TO MEDIUI-1 BROWN ! IGHllY SI Y
l FINE 0 MEDIUM SAND W/SC~ STONES

"'--

100%

55%

} 100%

} 68%

il 1007'

BORING GP-59-79
STATION 166 +70 57' LT.
ELEVJ2.98 20 40 60

BROWN sa.: Y GRAVEL ~ ROCKS

10111---

2.0 -
>--

MD -

10080

GPt50-78·(B3)
166+89 .52'RT.

40 60

'" DRIlLED AHEAD WITH QUARRY BIT

j

~
LOOSE SR ~ SLlGHT Y SILTY ME DlUM
SAND W/S E ROCKS NO PEBBLE

.i w.e. :~0/o

)
~

~
W.C.7"1.

r--...
~

~

LOOSE TO ;:OIUM ~ rJtN ANDS~ ~Y'--< COARSE Sl o AND EL W/S

h.,.•. STONES (SUGHrLY SILTY)
)...•

f-- It
175

260

• "-
lItC.8%

r---

.~
~

.

~,
\. '. "-- i:::::::::>

.

I·;.; ~ W.C!SO/.

~~

p
~ :""'" I---c-t-- ~Rn

LEDGE E;L V. -30.3

l:EDGE: ~ TASILTSTOr IF WfHIGH NGLE Of f ~!lTlON
100% 10 OCCASIC Iw- QUART AND CAL ITE

IN RUSl0NS

.

BORING
STATION
ELEV 1320 20

60

20

50

10

MD

BORING NOTES
AIV$lIlIIp!es lind yon8$.< ore mode ahead of coslftg

---;,. N~ ofblo~~ re<lUlred to dtlY1l exlro h8Qy~cosi11g one
~ "-"QOI ." wllh',4 OOfl:lb$of .energy per' blows' . '-

• Loco1ion 01 somple or somple Oltempt

10 SaH Sonvler #12.!;lO's

IW Wash sample and number

MO UnsUci:1lsslul sample attempt ond type of sampler

I- Number of blows required 10 drive spaoo or tubing one foot
with 350 fl. lb!. 01 energy per blow

... .. Bottom 01 boring l may nol be bottom of sOil slrOla)

t .·'Relusal of drill rods or CQsing·l may 'riOl'ba ledge)

~~71"fo Locations cored by diamond bil and ~cenl reC<Neryof rock

5

15

10

...30

-35

-20

-40

-25

10080

WI COAL PIECES

.

-[) tPoS TO t.\EOIU It GRAY-BloWN
SLIGH LY SILTY. Co~E S;~'
AND ANGULAR. •~VEL

~t---

BROWN SlLTY GRAVE

LEDGE: ~~ ASILTSTO/l W/HlGlt ~L~QF_~TION
AN QUARTZ NO CALCI E INTRUSIr:

PROBABLE LEDGE EL V. -13.10 .i:"

100"/0

83"10

40%

6"/0

ASSORTEO PE8BLES. COB8LES
AND BOlA. ERS

11 DRILLED AHEAD WITH QUARRY 8fT

..
i\

BORING GP-53...78 (B2)
STATION 165 + 35621 RT.
ELEV.42.10 2.0 40 60

2. 0 ..---of

=~

3D m----t-- -=_l_---!===:t====....

L.-----~
MD __.---J-.""'__:::--.....-ll---j----r

40 1'1----+ '"

10

MO P"!----+--./""'2.!

50

10080

-.

BORING GP-51-78 (B1)
STATION 164 +13 67'RT.
ELfV 4158 20 40 60

•""- BROWN SIL Y GRAVEL

"\

~
MEDIUM C NSiSTENCY ~OWN SL~ HTLY

'«C.~I9%

~~DYS~ YEV-SILT W/A FEW 88LES LL=32.2%10 ROCKS P.L.=20.4%

L:=7
0 -.==--

\ \~O~EdJl ~~B~ ~
OWN SUG fTLY SILT MEDIUM
AVEL

2.1)1 r---- i--.W.C.= 6.7")

130
-!-085

-=::
[----130

3D

IW POSSIBLE LEDGE Sl! WACEELE .17.0

\!3.. .. DRILLED AHEAD WITH QUARRY BIT

30M

35
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BORING DETAILS

10080

All sompiflS end vanes orelllOde ahead of casing

N1Jmber of\ blows requlrl\d tel drive emo heaVy cosill9
one foot with 409,fl.lbs. of energy per blow

Location of \~ampl~/6r sample ott empt

Number and fYPe/of dry semple

sa H som~I" #' 1?90's
Unsuccessful l"~le ott empt and \ype of sampler

Number of/blows'tequired \0. drive spoon or Iubln9 one
f~trth/35,O ~: Ibs. ofener~y pe~ bh)~

Bottc~/of boring (moy not be bOttom of solI strotl1)

locoti?"S cored by diamond bit and percent recovery of rock

8ROWN Sil Y GRAVEL Y "-
TILL AND ROCKS

.J1:6"
100% LEDGE CoL fv. -24.41
100%

LEDGE: PHWLLlTE A o METASI r>TONE W QUARTZ100%

t~o CALCITE INTRUSION
GH ANGLE OF· FOLIA ION)

IVU"Yo

J86%

80R1NGNOTES

BORING GP-38-80
STATION 171 +40 55'RT.
ELEV.-20.91 20 40 60

10

MO
19.

-

li)O

100

80

80

.
\ DENSE GR "PEBBLY ILTY MEDIUM TO FINE 'SAND

---BRQWN G :wEr--i""----+-_-l

"IO()"!o LE~ ELEIl - 31.45

100% GRAY ME"!: SILTSTONE \'II/SOME Q ARTZ. CAL ITE VEINS
\fUGH ANG E OF FOl AriON)

:33% PEBBLES AND ROC S

" .;'

BORING GP-57.,7l'9
STATION 173 + S655'RT.
ELEIl .,7.0 20 e 40 60

BROWN SA OY SIL

-
BORING GP-49-78 (B-4)
STATION 170 +90 60·RT.
ELEV:-24.Z 20 40 60

10 .-,..---+-----'-/
-15

-10

-5

-20

-40

-25

z
0

~ -30>w
-oJ
w

-35

10080

---...,...r-----
~

131

c;:- -.

.-<::::. LOOSE TO DENSE .. Sf'pwN AND

K.
GRAY SILr GRAvEL

~
~

-=:::::::::::

>1;£0pEELEY - 47.28
20018"-

100%

" (LEDGE 0 SCRIPTION ~lSAiA1LI BLE
DUE T LOST SAP

800/.
... .

BORiNG GP-40-80
STATtON 168+70 55'LT.
ELEV-£451 20 40 50

10

20

MO

30

100806040.-

-----r---
318
230

30% / DE SE BROWN SILTY GRA EL

\..-. ANDROCKS

<:?
- .::::::==-

<

~
'"~ ......

~i
LEI GE ELEIl 52.51

100 %

t LEDGE D! SCRIPTION NOT AVAIL BLE
DUETDLOST SA PLES)

100%

ELEIl 26.01 20

BORING GP-39-80
STATION 168 +60 55'RT.

20

-20

-6

-55

-25

-30

-35

a -40
i=
~
W
-oJ -45w

10

-50

eSTATE OF· MAiNE
DEPARTMENT OF TRANSPORTATION

I ... 395 BRIDGE

23J
189
150

DENSE GRA PEBBLY' SILTY TILL

I

·f
LEDGE EL V. - 23.0

100%\ LEDGE: GR £NISH GR Y METASII. STONE W/Q\iARTZ
. J. VE NS AND A HIGH ANGL OF FOLlA ION

Me

-25

-35

-30

-2

300/6"

\00

~__+-__ I37

-==----'-----119
550

• ..... Ri CKSBROWN 00"

DENSE·GRAPEBBl.)'
SILTY Tlll W1ROCKS

"IllENTCASING WHILE ORIVING.I'IJLLEO DUrAND
MOVED OVER

BORINGiGP..,'36-ao
STATION 171 +60 ·55' LT.
£lEV..-22.0 20 40 60 80

1000(.

10 P'-/3"
1"33%

10080

1'086

60

;IoQ ARR ORILL£O FROM 5-

- r--~N SI TY GRAVE

'-- 205
163

... DENSE GAY SILTY TILL AND OCKS - 200
140

(COBBLE) """r--:....
100% PROOABLE LEDGE SU FACE ELE .-30,7 'Il)

33°/.
LEDGE: PI- LLITE AN METASILT TONE w/c luARTZ

AI o CALCITE INTRUSION

) IH H ANGLE PF FOLIATI N}

} 50%

} 100%

Ir 83%

U Y '3" , "

-35

-30

BORING GP-31-80
-20 STATION 171 + 60 5dLT.
~ ELEv.-217 20 40

~

zo
~::::;;
W
-oJ
W

Q

~
<i"....

OK ...

= QZ I
;; %
Z '".. in

=~

.....
Q

,..,

PEN08SCOTRlVER

DETAILS

BETWEEN

BAt'I1GORFi.'l'\Ul}BtlEWBfl

PENOBSCOT. COUNTY
OF AUGt;STA MAINE

BORING

SHEET



BORlNG DETAILS

......... .BROW SANDY S T

GRAY SILT PEBBLY I
225

TILL W/W 00 210
165

F--t--- -
~~~IU~ANl

DENSE _E~OWN AND GRAY 125
ANOPEBE LY CLAY- ILT 285

500
23~

300/

LEDGE EL . '£ -25.59
100"10 LEDGE: P YLLiTEA o METASI TSTONE ~ QUMTZ

t o CALCIT INTRUSI( NS
GH ANGLE OF FOLIA ION)

100"10

100"10

100

.BR WN S NDY SILT

(SANOY GfIAvEL) /' 205

~
r---125

DENSE GI;~Y PEBBLY SANOY 40(
CLAY-SiLT r,v/A FEW OCKS 185

._~

14(

~
LEDGE EL V.~9.D

12516"

LEDGE METASILTS ONE W/C LCITE AN
95"1. QUARTZ. EINS AND Y. 60' fOL ATiON

ANGLE

/
/'

J'

BORING GP"'56--7~'/
STATION .175 +60 55' LT.
ELEV-3.5 20 40 60 80

0

-5

10

z -10
0

~ 20

::> -15w
--I 3DW

-20 40

-25

210

100do
BROWN SA OY SILT

8QRINGGP-58-79
STATION 175 +40 551'RT.
ELEV.-3.49 20 40 60

20 ....---1---4---

30 ~===l="""",7='-Jl.l(L..s·E;1!D.!1!GEUFf:£!l2AC!!JS~)'-~I----'_-+·.:.l25~2/UlIO:!..-j
LEDGE £L v.H6.3·
LEDGE: GRENISH GR Y.METASIL STONE

W'QUARTZ. V INS AND A HIGH
A GLEOF F L1ATION

_~V"""
.'c....--- MEDI~M 'TO DENSE GR YPE88LY,; ANDY

10 ~=::==~i±::=4QCL~A~y~,".~SI~LT~·~WZIA~FE~W~nSMA~~~LL~Rl$'C~KSL2,-~
'" r-'--
~

100

---- BRO\' N SANOY ILT

-.........
I>MEOIU TO DENS GRAY PE BLY

<~
CLAYEY- ILT (TiLL)

~

J -~7~
16'~ ~7%1<

} 100%
LEDGE EU V. 16.72

-
126

LEDGE: U HT GREEN~r GRAY M TASILTSJ~~W QUARTZ A o CALCIT INTRUSI

A l).SOMEf RITE

100%
tH GH ANGL OF FOLIA hON)

/II
BORING GP-48 -78 (8 ~)
STATION 174·+55\~~'RT.
ELEV -472 20 40 60 80

o

-25

-5

100BO

BORING GP-29--S.0
STATION 173 + 80 55' LT.
ELEV-1201 20 40 60

10

20

-25

-10

-15

-35

-20

-30

10 20

All salTlJ\es and vanes are mode ahead of ~QSlng

Number of blows required 10 drive exIra heovycasirig
ene fool wilh 400 fl. ~.~ of~nergyper blow

Location of Sample or sam'ple aHempl

Numb&r and type of dry sample
S8H Sampler #< 1290's

Unsucce$$ful sample alle",pt and Iype of sampler

BANGOR AND BREWER

PENOBSCOT COUNTY

I -395 BRIDGE
OVER

PENOgSCt>IRf'VE'~

BETWEEN THE TOWNS OF

SpATE·QcF MA<IN£
DEPARTMEI'H OF TRANSPORTATION

~."._... Number of blows required to drive spoon or tubing one
Jill-' foot with 350 II. Ibs. of energy per blow

.,. Bollorn of boring (may nat be bottom of soil stl'Ola)

~} 71% Locations cored bY diamond bit and percent recovery of rock

10

1010

BORING NOTES
10060

-~71

( LOOSE 8RCfNN SLIGHT Y ORGANIC SILTY
MEDIUM Stll'l{) AND fl E GRAvEL

~~ W.C.&9°t.

,\ - I> .+i

------.;;;:: STiff BRa~N SUY LAY

1"\
r----r----..

\ ../ '.

"
W.C.I8.6%

MEDIUM DEr> CLb~ BRONN ILTY ANE AND

;;.")..0

?i'd· ~

------ ------
I·---- -133

~DlUME~ DENSE ------... LL= 23.5"1•
PL:145 %

GRAY PE Y SANDY r>CLAY SILT (TILL) <:r---. W.C.9.4·10

ill
150

-==
137

-=------- ,nz
LEDGE EL V. -17.7

LEDGE: ME TARILTSTOi' E WIGAL< ITE VEiNS

90% . 45'-50' fOLIATION ~NGLE
(GRADES TO PHYLLI E)

BORING GP-33-78 (B-IO)
STATION 177 +65 12'Rt
ELEV 203 20 40 60

40

10

MD

15

10

20

5
2D

Z
0

ti 0
::> 30
W
-I
w

-5

-15

-20

-25

-10
50

60

lOa80-

/
PMEOIUM ~ENSITY E OWN

SILTY FI E SANOY TILL

-..;;::::::.:.: !

l
i\. MEDlIJM DE SITY GRAY PEBBLY

::;: SANDY cC V-SILT TI L

f-- -=::::::-. r---.... . .
I--.

141

LEDGE- ELE"'. -16.93
100% LEDGEl mfr'ta7;~y~~Ik?ILTSTONE ~t'ID,E W/QUA AND

} 100%
CAri(ITE INTf~IONS
IH H ANGLE FOLIAT 10Nl

SORING GP-30-80
STATION .. 177+40 551LT.
ELEV -I 01"0 40 60

10

30

2D

o

-5

-10
6
i=
~

-15w
.Jw

-20

-25

100eo

VE 2 AHEAD, CUARR

~

V
c--

LOOSE BR WN SANOY PEOOLY Sl

"-..... BRONN SIL '( PEB8LY A~1) .
~

!-- / MmV!>4 cn SlSTENCY flOWN

'"
SANOY SILtY CLAY

.-
!elf

} 35"1. \43
__ 190

<"""""67
255

il'ik
189/9"

10"1.

nEkSE GR Y PEBBLY
CLAY-SiLT TILL'

20"10 '~, '....,~,

17"1.

18';'.

LEDGE EL 'oL -24.3

63°/0 LEDGE: M TASILTSTO E W/A HI~H
A GLE Of f( UATION

.. 58"10

,110D%

7/; BENT CAS: ,G U ~ OUT AND MD 0
, , yt ,P iliD I.
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INTRODUCTION

Final subsurface investigations have been completed for the proposed

construction of the 1-395 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

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

Transportation 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 details are shown on Sheets 2

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

in Brewer. The MCRR tracks appear to be built on a manmade granular filIon

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
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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 1-395 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 ~ 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 ~

feet near the abutment and will be over 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 with 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
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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 mat~rial is 6 1/2
i

feet of dense gray and brown sandy pebbly gravel. The ledge surf~ce was encountered

I
at the depth of 20 feet (Elevation 24.0) and core drilled for 8 f~et 9 inches.

i
i

The ledge is described as metamorphosed graywacke and siltstone w~th quartz and

calcite intrusions and it exhibits a high angle of foliation.

Judging from these two borings and the general subsurface co ditions in

this area, no problems with embankment stability or settlement ar anticipated.

Abutment No.1

The proposed centerline of bearing of Abutment No. 1 crosses the median

centerline perpendicularly at Station 163+43. Three washborings ere made

/ along the proposed abutment location.

Seventy feet to the right of the 1-395 centerline, Washborin 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-33-83 was made •

.~. Three feet of brown silty sand and gravel overlies 4.5 feet of loose brown
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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

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 14.

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

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 soil 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

found in this area. Two washborings were completed by Maine Test Boring, Inc.

~ in this proposed footing area.



Washboring MT-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, coal, 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 14.

In order to do these borings, an existing oil 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
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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 soundings were made

to locate the footings and they were tied in with the 1-395 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 1-395 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

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

and a typical high angle of foliation.
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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

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 metasiltstone with a high angle of foliation.

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-4l-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

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 conditions 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 167+59, 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
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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 soft 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 4 feet. 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 metamorphos~d graywacke and siltstone with 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 -44+ on the right side and

decreases slightly to -46.5 at the centerline and then drops to Elevation -58.~

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 for 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 probability of pile tip damage in the rocky stratum.
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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

171+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 G feet of brown gravel and rocks

over 5 feet 4 inches of cobbles, pebbles, etc. The ledge surface wae 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-3B-Bo (Station 171+40,

55 feet right) was made three years ago. It should be noted that the ledge surface

was encountered at Elevation -2l~.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 14.

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 -34+ 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.4

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-B3 (Elevation -6.2) was made at 30 feet to the left of

Station 173+55. Under IB 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

4 feet B inches, a large rock was encountered and prevented any further driving

of the casing. This rock and the underlying 18+ 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



\ ...--

11

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

silt 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-29-8o

(Station 173+80, 55 feet left) was made and this boring indicates that there is

l3.~ feet of soil 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 end 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 transverse 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 40 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-3l-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 -21.3 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 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.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 177+20, 55 feet right of 1-395 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. Bec~use of the till density, 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. (MT-6) at 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 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 end of the proposed footing, Washboring GP-30-Bo was made

three years ago. This boring was made within the intertidal zone at Station 177+40,

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 sandy clay-silt till. Ledge was encountered at Elevation

-16.93, core drilled and described as phyllite, metasiltatone 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 14.

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 soils 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 1-395 centerline

at Station 164+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 164+60 and a few feet from Track #4,

Boring MT-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 30.4 feet of dense brown and gray sandy gravel with some cobbles. Split

spoon samples taken at varying depths in the gravel layer consistently averaged

3~ 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 #4. 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 ana 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 164+58 is shown on Sheet 12.

Also a coaling tower used to exist between Station 164+50+ 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 3+ feet of loose gravelly overburden over them. Several rod soundings were

made to locate the footings and they were'tied in with the 1-395 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 left 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.

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 ~~-ll (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 wit~ 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, t~~o washborings were made. At Station 165+95,

49 feet left of 1-395 centerline, Boring MT-IO (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-IOA (Elevation 18.38) was made 6 feet away

at Station 165+89, 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 +10 appears to be
o

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 1-395 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

167+85 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.



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~ to -~. Excavated 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 1-395 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

-23.85) 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. Due 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
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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 170+85 primarily to define the 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 -2,.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 Elevalion -2G.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 encountered 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 -2~ 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 1-395

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 penetrated 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~



Washboring details €re 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 end. 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 1-395 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 -1•• 3) was made 1.0 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-3l-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 inspection of the rock core at the Central
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Laboratory 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 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

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 -21.3 and

described as greenish-gray metasiltstone with quartz veins and a high angle of

folation.

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

~nd 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

~bankment. The centerline of bearing crosses the median centerline perpendicularly

~t Station 177+28. Four washborings were made within or adjacent to the proposed

'~ footing area. This pier location is identical to that of ~ier No.6 on the concrete

~lternate.



On the right end, Washboring GP-1-80 (Elevation +21.20) was made at

Station 177+20, 55 feet right of 1-395 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

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 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

bQulders and cobbles. At Elevation -17.3, 'the ledge surface was encountered

and core drilled for 10.5 feet. The recovered sample was described as meta­

graywacke with quartz and calcite veins and a high angle of foliation.
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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 177+40,

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 177+28 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 1-395 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 1-395 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

c~sing 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



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.

F~ve 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 cent~rline, Boring MT-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 exists 8 feet of brown rocky sandy fill over 4 feet of loose gray

and 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

metamorphosed 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

MT-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 40+ feet beyond the right end of the proposed footing
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at Station 179+10, 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 14.

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

oh 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

lanes along with Ramps SM-2B and SM-l 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 180+00 with 95 percent consolidation

occurring within 1 to 3 months after embankment construction.

SUMMARY

A subsurface soils investigation has been completed for the proposed 1-395

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



29

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 1-395 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 pierCs)

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+9~ and 166+~, the material just above the ledge surface contains

several large boulders (~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 tiual exchange, except for the first 400+ feet from the Brewer

shore where this relatively flat area is covered with up to 1+ feet of soft brown

sediments. In the main channel on the Bangor side, the subsoils are loose to dense

gray-brown fine to coarse gravel with rocks. Within the first 100+ feet from the

Bangor shore, this gravel is underlain by up to 16+ feet of cobbles, pebbles and

rocks especially in the area to the left of the proposed 1-395 centerline. A

similar rocky layer can be found near Station 171+00. On the Brewer shore, the

roadway fill overlies a small layer of stiff brown silty clay and up to ~ 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 spread footing foundations arc recommended even though at

some locations the subslU'face 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 directly on the

solid ledge surface. Pile driving on the Bangor side could be difficult at times

due to the prcsence of boulders, cobbles, etc. in the overburden especially just

above 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 scveral attempts were required at

times 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 ledgc 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.

.'-.--.
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Approved By:

$K.d;U~Ftei M. COUghl;-;;;;:;h[i;rer
Guy L. A3aker ,
Assistant Soils Engineer



6ML-203

SHEET No.1

BORINO NOTES

All ~smple9 end vane~ ere made ehead of cesins
... W.ter elevation

<-Number of blows ~Ulred to dnve extra heevy cast", one
foot with 400 ft. lbe. of enercAv per blowI location of ssmple or sample at+empt
Number and type of dry semple

10 5 ~ H Sempler'" '290's
Ie 2" O. D. 16 gao ~eamless tubint
IU 3'12- 0.0 16 is. seamless tUbi~

IW We~h sample and number

M0 Unsuccessful sample attempt and type of sampler
IIIL- Number of blows ~u ired to drive spoon or tublnt one foot
..-- with 350 ft IbS. of ener~y per bbw
H Sampling spoon or ~smle99 tubini driven by static we9ht

of drill rods end hammer

P Piston sempler

i
Field vane te5t

Bottom of boring (mey natbe bottom of soil !1ft 8'a)
Refusel of drill rods or cesing(mey not be Ied~)

ml-nx Locations cored by diamond bit and per cent recovery of rock

SHEAR NOTES
• Fjeld vane sheer strensths
X Lebore+ory vane sMear strentths
~ Sheer strengths In 8xceS9 of capactty ofequfprnent
o One helf unconfined compressive strentihs

WATER CONTENT NOTES
o Naturel water contents. given a6 per cent of dry weight
.··XPlastic and liquid limits

Ignition losses are liven 89 per cent of dry weiiht



~.."-

100

I'.
•

L---t:-

~
LOOSE e'lOWN FI~ SAND

AND CLAY· ILL WIS E PEeBlJ' GRAVEL

"-
~

\

b DENSE B~WN SILTY - ~132MEDIUM T SANOY OR• 70/2'

LEDGE ELEV. 19.0

00%

LEDGE: METAGR~ ~r<i: ~ CALCITE \ INS
I0O"I. ( tilGH A IATION}

)OO'Y.

1\1 QUARRY ORIl.LEO AHEAD

BORING GP- 32-83

STATION 163+ 43,<t.. (ABUT. NO.1)
ELEv.3642 ZO 40 60 80

10

20

It QUARRY DRILLED AHE 0

•

D LOOSE GRAY AND !mOWN SIL ft FINE SAlle
AND SC ~E PEBBLY GRAVEL

15"""-...
~ ...~ I"AAY SILT SANO,GRA /EL,".

PGEF~AND LE ~

• ---1---153
LEDGE ELEV. ZZ.S

96.". LEDGE: METAGRAn ACKE.PHYI LITE, AND SLATE

r~I~~~ i~~~u ION }

A

BORING DETAILS

BORING GP- 31-83
STATION 163 +43, 70' RT. (ABUT. NO.1)
ELEV 36.63 20 40 60 eo 100

10

20

10080

">
f-{ LOOSE B OWN SLTY FN: TO r; iOlUM SAN)

'"
SOFT GRA CLAY-Sll.: AND PlEO S OF woo

SANOY
~

~~~Y~
~Y-BROWN

~
~AVEL

It

LEDGE ELI V. Z4.0

100"1. LEDGE : METAGRAY WACKE AND MET~~ TONE
WlOUART2 AND CALC TE IN IONS

HIGH AN< I.E r:FFi:i. ~TlON}

hoo"l.

• QUARRY DRILLED AHEAD

BORING GP- 35-83
STATION 163 +00, 't.
ELEV 4404 ZO 40 60

10

30

20

10080

•• QUARRY llRll.LEO AHEAD

EL V4 .

It

D LOOSE TO ~OIUM reN llTV llROW1

~~YsA~ WI GRAVEL AND

--- Y Cl.AY

- 16'••
11VU70

I.EOG : Ii4ETAGR~ WACKE W QUARTZ

9Z"I. AND CAL~f VEINSI HIGH A~ E r:F FOL IIITION I

• MOVED SEVERAL TIMES TO GET THROUGH ROCKS a 8OUI.0ERS

BORING GP- 36-83
STATION 161 +85, <t..

E 503 ZO 40 60

10

5

30

35

BORING GP-38-83
STATION 164+58, TLT. (PIER NO.I,STEa ALt)
ELEV.4l65 ZO 40 60 eo 100

I.OOSE COAL AS

10

ZO

30

40

144

50

60

STATE OF MAINE
DEPARTMENT OF TRANSPORTATION

1-395 BRIDGE
OVER

PENOBSCOT RIVER
... QUARRY DRILLED AHEAD

BEWEEN THE CITIES OFENTIRE DEPTH

BANGOR AND. BREWER
PENOBSCOT COUNTY

BORING DETAILS
SHEET OF AUGUSTA MAINE

f'-...
\. LOOSE SLACK SA~ COAL CINDERS

"
~

----0 --0

0 J
0 c:
0 ..................

MEOIU ... TO re~~ BROWN ND GRAY
~SIl.TY SANOY G VEL ~

381
0 ---

- (GRAY) k(
14218"

LEDGE EL V.13.6

I0O"I.
I "nm: : M"TAGAlIvWACKE WVOUAAT7

AND CAL~E VEI~
I HIGH A~ E OF F IATION)

100".

c,

130

12

BORING GP-37-83
STATION 164+58,54'RT. (PIER NO.I,STEEL ALT.)
ELEV4Z25 20 40 60 80 100

10

zo
30

40

50

60

7

B

9

10

II

10080

Cl.AYEY-Si :r WIA FEvi PEBBLES ~O SMALL ~~.
u..""",

• QUARRY ORII.LEO AHEAD

BORING GP-51-78 (8-1)
STATION 164 + 13, 07' RT
ELEV 41.:58 ZO 40 so

10 he:

\

IW'l-_oPO:!jl2SSII!EL!::.!E:..J:L.:;EOGI~",;S~U!rlR~FA:lOC:=.E..L..li:'EL!::.!EV~An!.!l10=:J!...-,1u;7.~0~.L...-_........

~

-\'

D
Ml)-rr----I.ILOOSE TO NNSF ......l.an.t <II .......,IY ""TV M 0M0I '

\. TO COARSl SANOY GAAlEL (SOME WOOD PI£( ESI

Ut;=;;f;;~~~=E===i::==J~w.~c.~"~6.Ml2D~ -_
.. 130

_1085
....c::

-130

It BROWN SIl.TV SANI AND GRAVI L

_\ LOOSE BIll WN SANOY Cl.AY-Sll.l WI SILTY
FINE SA~ b

I

~46
IZI

VARlAE BROWN ANI
163

I.Y DENSE GRAY sn..: Y SANOY GRAVlELI61
118-D~....

LEOG ELEV.I5<'

I0O"I. LEDGE: M TAGRAYWAp<E AND lETASlcrsTI ~E
( HIGHLY I~",,: ~EF~~~T ~fRTZ)( HIGH ANGL NI

BORING GP- 33-83
STATION 163 +43, 70' Lt (ABUT. NO.1)
ELEV 35B7 zo 40 60 80 100

40

o

5

zo
i=
~
W
...J
l&J

!!
$
$I

iIa...------:- ~ .. ~~~~~ _ __I

c



..~--.

STATE OF MAINE
DEPARTMENT Ot TRANSPC RTATION

DRIVING RESISTANCE VANE SHEAR STRENGTH WATER CONTENT
Blows 1Ft. TonsfSqFl Percent'

20 40 0.4 0.8 20 4D_EV.42.IC

* BROWN ~ J'YGRAVE
W/OOAL PIECES

1\

---- 115
95
80.. --- !---.

').
_7~

<::::: --- 0

LOOSE 10 MEDU.! GR ~- -ec
B<OWN S W;HTLY ?~

~~~~rl ~N>AND- -63
61

_75

~ 0
o.

V
!- "r---- \_.,---

Ol'

105 •- 138

I:~

j ".
I.
I
i....,.. ,,

A=nlrttn,.~~~ I
COIl8llES AND

,
~- -j" !

I
1

~,.

'PI'lnAARI I~'" 'V_I"',n
LE >GE: METAS JS10NE WI

!100'10 HIGH ANGL OF tOLlA

~~~r:
rz Il ;TRUSIONS

• MILLED AHEAD WITH
QUARRY BIT·

- - '.

BORING GP-53-78 (B-2) STATION 165+35,62I RT.

20

10

3D

40

MO

MO

MO

I-

~

S
MEDIUM TO DENSE 8R MN FINE T

~
MEDIUM SAl lO WI SOME PEBBLES

~

"7

- ~127

150ft' ~ r--
DENSE I RONN SILT MEOtUM
TO COA~ SANOY GRAVEt.-F---p..W/ROCX .-..-

-r---. b:a

-

- t--.

}56"" CCS E5,PEB8l S.ETC. r--- 315

~1-- 147

-"",
97%

Ll PGE ELEV. - 16-2

LEDGE::~AGRAYWA( V\I:~~ TZ
CALCITE A

HI H ANGLE ."OLIAn N _'·.-0" _

95""

82'Y.

BORING MT-8

STATION 164+93.35' LT. (PIER NO.1,CONC. ALT)
ELEV 41 29 20 40 6D 80 100

10

30

20

70

60

40

MO

LOOSESRC WN SILTYS~ANDG AVEL.
COAL AND TAR

k
'--- '---

f----1'O - .....
127

DENSE GRJ ~ AND BRO\ ~~Il NE 10
MEOIUM-si NO WI SciM o PEBBLE

r
"-

_il.--.....
"'5
~

--- r--...
.(

I>
~-I--

~~~i¥NANO~~OIUM T COARSE
VEL WI SOlIE

<:-- ,
_127

BOULDERS A.~ TIU
215f7"

I0O"I. EDGE Ell V. -4.9 "

LEDGE: ~ETAS~T~ JoNE AND I IErAGRA~ 10<£
W/QU~ Z AND leITE VEIN ANO·A
HIGH lGLE OF F ILlATION

97%

"

NOTE: - MT- BORINGS MADE W/2 3/8- CASING

BORING MT-7
STATION 164+93. 37'RT.(PIER NO.l,CONC.ALT,)
ELEIl42 15 20 40 60 80 100

30

60

70

80

40

20

10

MO

BROWN SLTY FINE ~ COARSE SAND Win GRAVEL

f-

~
~--- ..-p

~-
DENSE E~ANO GRAY p=-SANDY (~VEL WI ~£ ROCK <::::

...............
r----~

'---
~

~

LEDGE ELEV. 9(

97"10 LEDGE: MIl n-AQUARTll~~~ ~TZ ~~~VE NS;SOME"i S AND A
tc IATION AN ~E

97""

BORING MT-9
STATION 164 +60.60' LT.(P1ER NO.l.STEEL ALT)
ELEV 41 39 20 40 60 80 100

6D

o

25 30

20 4D

35 10

15 '0

3020

-5

-10

40

z
o
~
:>
w
...J
W

1-395 BRIDGE
OVER

~) PENOBSCOT RIVER
2 BETWEEN THE CITIES OF

: BANGOR AND BREWER
i PENOBSCOT COUNTY

I'- ~--....;------...:.:-;...----------..:.,;------------- .....==:.................. ls~H~EE~T~~iFO=R~I~~G~~~TA~D~M~~~~E'A=IL:S:.. .....--1
,;,'"",;""L",'"",...•..............,



:-:

BLACK SIL Iv FINE TO OARSE SA () W/COAL 8 TAR

DENSE 8R( WN FINE T b COARSE AND WI GR ~El.,

10
ROCKS, A~ bSOME 801 LDERS

20
C£NSE·BLAK~ WN SILTY F~E TO~ tSE
SAND WIG! AIlEL, ......,.,f""'~ AND Tr---

30 -:;:;:;;:

40
3

~~~
jAy-MQWN LTV FINE~ ----1tiN0Y GRAV l..COBBLE .

AND 9()( DERS

50 '"
-\85

60
143225__

.-./'

~

IOO"Ao
QUARTZIl 8OUl.DE

_6 POI' InoNs OF IeooLDERS C08lll.£S, FTC.

•

100

STATE OF MAINE
DEPARTMENT OF TRANSPORTATION

SO

BROWN Sil V GRAVEL S ROCKS

"--r-:::::-
~

V
MEOlJM IIIr~IGH

~"'-
LOOSE TO l.Y

h- SILTY FIN TO MEOIU
WI SOME TONES

.....
~

~

- I---I---

DENSE GR Iv SILTY lIE Y PEBBLY <:MEDIUM 51 NO WI A F W ROCKS

,';"

55% m
DENSE GR :1 PEBBLY SILTY ~
TILL AND ROCKS

~~~

120% 10
20~
II

~lOCl"'. ",0'

~ LEI IGE ELEV• .,,,,...,,,

LEDGE: GF AY METASI ~STONE WI CAlCITE V INS
IOO'Ilo AND A HIG! ANGL~~ ~ATION

~T CALCA
METASANO TONE

IOO'Ilo

BORING GP-59-79
STATION 166 +70, 57' LT.
ELEII.12.98 20 40 60

20

10

30

MO

..

(BLACK

DENSE BR WN SILTY INE TO Co. RSE SAND WI
GRAVEL Po ~D SOME CDeBLES

0

- 197

... 222
24B

...
168
117

185/S" 144
12S,.

DENSE BL CK SILTV ~NE TO CO~ 159
SAND WI GRAVEL AI OIl. ISO

0
151

............

17S
150

- r-168
/

OENSE~ )'NN S'LTY
~O~~E~ COARlE~GRAVEL I COBBLES

~ - 121
127

LE[ ~. ELEv.- 25.5

00'\10' LEDGE: METAGRAY ACKE WI kJARTZ M
CALCITE~ ;~I:"~

HIGH
ANGLE

100%

50

70

BORING MT-11
STATION 165+90,52'RT.(PIER NO. 2.STEEL ALT.)
ELEV.17.14 20 40 60 80 100

60

4

30

SO

20

NOTE: • MT- BC'RINGS MADE WITH .23'8- CASING

BORING MT-IOA
STATION 165 +89,49'LT. ( PIER NO.2.STE.EL ALT.)
ELEV 18 38 20 40 60 80 100

(USED PROSE N.X R TO DEP H OF 3O'l
SEE ~T·IO

..

\

i

I
i
I \

)
:160---~193

,

~~0
DENSE~~

GRAY
SILTY RSE

AND A FEW BOUL ~RS <......... :::.

~

~
~

~ 144/6"

LEDGE ELEV. "21.3

98'110 LEDGE; METAQUA~ ~TE WI CUARTZ
AND CALCI E VEINS

JAtHIGH ANGt E OF FOU IONl

97'1lo

.
'itl

30

20

•

BORING MT-10
STATION 165+95,49' LT. (PIER NO.2,STEEL ALT.)
ELEV 16 59 20 40 60 eo 100

20

15

10

5

0

Z -50

ti::>
-10lJJ

...J
lJJ

-15

-20

~

-25
•..

-30
..•

........;c
~

=!· ,": ~g.. "' ... 4i
: ~ li
;
~Ii..
~.i

,I

•

1-395 BRIDGE
OVER

PENOBSCOT RIVER
2e BETWEEN THE CITIES OF·

! BANGOR AND BREWER

··~I* ~~--=::::....:....::: ... -: ..;. -.:. ...~.......:....::..:.............:....:::::::.:::::::~ ........-1~~BO=R1~N~G~DE~Tj~j\~ILS~-~STE~El.~A=. t.:=:r:E=RN=A=:r~E='J
_I SHEET OF AUGUSTA MAINE



BORING GP-50-78 (B-3)
STATION 166 +89, 52' RT~
ELEV 13 2 20 40 60 eo 100

1-395 BRIOOE
OVER

PENOBSCOT RIVER
BETWEEN THE CITIES OF

BANGOR AND BREWER
PENOBSCOT COUNTY

BORING DETAILS-CONCRETE ALTERNAI'E

SHEET OF AUGUSTA MAINE

LEDGE. METAGRAYWACKE WI THIN CALCITE SEAMS "­
( HIGH ANGLE OF FOLIATION)

STATE OF MAINE
DEPARTMENT OF TRANSPORTATION

1(SEVE
AL BDU.Dt RSON~ ACE)

LOOSE TO MEDIUM DE iSITY BROW---- SANOY SI ANDWOCO

284

..........

f---
~-

'" '-
~

MEDIUM DE~SlTY GRA( ANO
BROWN 51!.: Y SANDY ~AVEL

< r--.......
< ~

......
175
166
I

7Sey.

ROCK~ ,PEBBLES,« ioeeLEs ET •
&me

l ..".
-

BORING GP-41-83
STATION 167 +43,45'LT. (PIER NO.2,CONC. ALTo)
E1.Ev.-2054,ZO 40 60 eo 100 .

10

40

30

20

Me

( LOOSE BR WN SANDY SIU'

~-D

'--- LOOSE Gfi ~ ANO 8flC WN SILTY
SANOY G VEL

- <"-

V
~f--.

..
LE GE EL£V. - 46.5eo,.

LEDGE: CAlCAREO S METAGR YWACKE
AND META ILTSTONE

IIITION )100,. (HIGH AM LE OF FOL

BORING GP-39-83

STATION 167 +42, <t (PIER NO.2,CONC.ALT.)
ELEv. -21.37 20 40 60 80 100

10

I

20

MO

Me

IW

MO

-50

-60

-15

-55

-30

-20

z
Q -35

~
:>
w
..J
W

~ BROWN SAIlbY SILT AN WOOD,
~ Ie>

3
~ LOOSE Bill fwN SANDY SIITt GR.I EL

~~- '--
-<I><: '""-

LEDGE ELEV. -4 6

00'l'. LEDGE: ~ TAGRAY"!A KE WI r:lJA TZ AND
CITE VEil S

(~ GH ANGLE OF FOLIATII N)

BORING GP-40-83
STATION 167 + 37,42'RT. (PIER NO.2,CONC.ALT.)
ELEV-2262,20 40 60 eo tOO

10

IW

20

MO

•

~

~\
LOOSE BF PwN SLIGH

iYA~~VEE ~?IUMSANO WI SOME ROC ES ..c. ......

)
...--- r--- •.c.., ...

I--,..

l--/
i--"'"'

1--<:

1\
I<!SE

TO MEOIU~ BROWN Af.K) GRAY
COAR E SAND A ~ GRAVEL WI SOME

o f-- STON S (SLIGHT SILTY)

'175'
260

0

"'
•.c. .....

• --
~
~

7
......~

0 ----..... • .c. ........
--- :::::'

.. .......---""-

LEDGE ELEV, -3( ,3

100,. LEDGE: M TASILTSTOt- WI HIGH ~E OF

~
IATION A o OCCAS~ r-QUART:iO CALCITE INTRUSlO

4

It QUARRY DRILLED AI£AD

10

6

M>

M

-35

-55

-15

-30

-10

10

~
~:::>
w
..J -25w

...
c



.:~

I

STATE OF MAINE
DEPARTMENT OF TRANS rORTATJON

{.:

.OUARRY DRILLED AHEAD

- h.
DENSE
~~FLSll Y FINE TC COARSE G AVEL

. WITH KS

"""
~

LEOGI ELEv. - 3 .7

LEDGE:
~~~~A~

ACKE WI QUART~~1OO'Y. ~SANDj HIGH
OF FOLIATI

BORING GP-48-83 .
STATION 171 +20, 40 1LT. (PIER NO.3)
ELEV.-23.43,20 40 60 80 100

10

""............... BROWN SILT--r----I--- ~

~
~

C
LOOSE GRAY AND BROWN S !-TYPo FINE Tb COARSE l ~AVEL

<

b.. I~
183
170

~'Y.

..... n ~oc;,C088L S,AND PEl !aLES
~

~"1.

---
POSSIBLE LEDGE SURF.IELEV.-62.71.

BORING GP-43-83
STATION 167+59,50'LT. (PIER NO.2)
£LE'l-Z3.62 20 40 60 80 100

10

.. TRIEOSEVERAL TIMES TO GET THROUGH 8OUlDE!'S

. ¥ ill BENT CASING

IW

Me

MO

1\
IBOUU~S ON SlJRFACE I

SOFT 8 IoWN SILT

'\

125
I~

-~
C

I.----
LOOSE TO MEDIUM 01 NSlTY

.......~S1LT GRAVEL

133
-.;;;.:

-.
~

[7

IZ--
ROCKS,CO ~ES,£TC.

,..v

98'Y.

LE~~ f~METf},) ~"DS JSTONE-G iAYWACkE I QUARTZ
fOO'lro AND CALCITE IEINS tHIGH ANGLE OF FOUATIO I

BORING GP-54-83
STATION 167+4I,21I LT. (PIER NO.2)
ELEV -20.1 20 40 60 80 100

PULLED CASING AND ATTEMPTED NEW BORING

~(-
ERS ON S RFACEI

. BRe~ SILT

2
'/

5 BROWN SILTY ORA EL

I~
144

8ROI ~ SILTY G ~VEL AND~
207
144

1- ~~

ill QUARRY DRILLED AHEAD TO 26'11". CASING BENT OVERNIGHT,

•

-35

BORING GP-42-B3
STATION 167 +43, SO'LT. (PIER NO.2)

- 20 ELEV -1979 20 40 60 80 100

~
~ -45:>

.I.IJ
..J
I.IJ

-50

-55

;." . ..

1-395 BRIDGE
OVER

PENOBSCOT RIVER
BETWEEN THE CITIES r:F

~ BANGOR AND BREWER
. ~ PENOBSCOT COUNTY~ i! BORING :OETAILS - CON~ETE ALJ"ERNATE.
....--------------;... ..;. .:.. ~...;. .;.. .uS~HE~EiIT_.20F~_~AU~G!.\:U:!ST2A~MAI~N~E~ ...J



••r."

"~ ." ..

-5

•

I~
GRAY SAN Y CLAY-S T AND W< pO CHIPS

t- t. LOOSE !GRAY SANe AND GRAV Lr---I--

----
,.

GRAY TIL t--.
-.

66"1. LEO E ELEY. - 0.1 30016'

90'1'0 LEDGE : METASILTS ONE W/A ~AS OF

METAGRAY MCKE AND QUARTZ
76"1. AND CALC E VEINS; ND A HIGH

ANGLE OF FOLIATIO'

BORING CB-32-83
STATION 173 + 55,25' RT. (PIER NO.4)
ELEV-66 20 40 60 80 100

,

10

MO

c:nFT GR Y SANDY bAY-SILT

~RAY !>At-DY GRA EL AND W 00 'OO<Yl!'
'Jlr, ( LARGE ROCKS)

!}, LEDGE ELEV. -127
73"1.

}70"1.

. LEDGE: METASILTIITONE.PH~~ ITE, AND
METAGRAY~ACKE WI '" QUARTZ
AND CALCI E VEINS NO A HIGH
ANGLE OF FOLIATIOi

1~16"1.
1Il QUARRY DRILLED AHEAD

BORING CB-28-83
STATION 173+55,30' Ll: (PIER NO.4)
ELEV -6.2 20 40 60 80 100

~ -15

~
:>
U.I
..J -20
U.I

10-

BROWN G AVEL a FPcKS "-
130
122
180..

40"1. COBBLES AND PEBBL S ~

-:~
-34

95"1.
~ACKE WI ~~ARTZ~~iLEDGE: METAGRAY 0

~;.~~ , EINS GRAC G TO PH LITE
[ ...." .. GLE OF I' LIATlONl

98'1'0

,

"':"'.., .
"".,*:~

BORING GP-51-83
STAT10N 171 +20, 40'RT.(P·IER NO.3)
ELEV-230 20 40 60 80 100

.. HAD TO MOVE SLIGHTLY fR)M
FIRST LOCATION

BROWN GRAVEL \ t---

• ---125

~~R..

30"1. ASSORTEI ROCKS,P~S.ET •

POSSIBLE LEDGE S FACE (E EV-34.0)
,Fnc".F • METAGRA IWACKE WI UART ~.4' r.,' "~'N"

AND A HIGH ANGLE Of FOLIATION

-20 BORING GP-50 -83
STATION 171+20, 35'RT. (PIER NO.3)
ELEV-230 20 40 60 80 100

z
Q

~:>
U.I

irl

-10

-5
tOO80

STATE OF MAINE
DEPARTMENT OF TRANSPORTATION

BROWN s. LNOV Sf

I.----
l;'"--

~8&~ Ff
t.BE~G

~ r----
WITH A I' jW~YF

~

0
"I .."rs rn. ~" \ '''I>I1(

LElY.£ E~E\I.-16,3

100"1. LEDGE :~ ~1~G~j ~I P,£TASI~l WO~E W/l UARTZ
IGH ANG ~ OF FOLI TION

BORING GP-58-79
STATION 175 +40, 55' RT.
ELEV -3.49 20 40 60

It)

ZO

3

SOfT GR Y SANDY ( LAY-SILT

0.- -~ MEDIUM T' DENSE GI illY
PEBBLY S NOY CLAY SILl"

TIl.l.l

-l-
I"..

40019"
81'1'0

METASIL:r~ ~L~~
EftS W/H~~ TOLC7N

FOLIATION IiR METAS TSTONE
LEDGE W HIGH ANG OF fOl.1~TION _

t.::, ...

BORING CB-31-83
STATION 175 +20,35' RT. ,( PIER NO.5)
ELEV -3 8 20 40 60 80 100

10

BORING CB-2r-83
STATION 175 +20,40' LT. (PIER NO.5)
ELEV-43 20 40 60 80 100

rc: _A' -SII

GR¥NDAND - I::-
0

LEDGE! ELE\I. -9
83"1.

77'1'0 LEDGE: M TASILTSTO E W/QUAF Z AND C'.J CITE
V INS AND A HIGH ANGl OF FOUl ION

75"1.

"

J.
. .

.

80

IZ'

\ DENSEGR Y PEBBLY ".TV ....... M- TO FlNI !aNa
l WITH A FE ROCKS AI WOOO PI ES

.26-
<:185

DENSEGR ~ PEBB..Y I LTY TILL K'75.. 230

:~
LEDGE IELE\I. -23p

100'1'0
LEDGE: GREENISH ~YA~~ ~kr.r~ ~WIQUARTZ'~

OFFOLIATI N

BORING GP-57-79
STATION 173 +60, 55' RT.
Eli.EV -10 20 40 60

Me

-20

O
z

10

~ -15
>
U.I
..J
U.I

..e

:r-395 BRIDGE
OVER

PENOBSCOT RIVER
BETWEEN THE CITIES OF

BANGOR AND BREWER
PENOBSCOT COUNTY

BORING DETAILS - CONCRETE ALTERNATE

SHEET OF AUGUSTA MAINE





tOO80

1-395 BRIDGE
OVER

PENOBSCOT RIVER
BETWEEN THE CITIES OF

BANGOR AND BREWER.
PENOBSCOT COUNTY

STATE OF MAINE
DEPARTMENT OF TRANSPORTATION

GP-3O-S0
177+40,55' LT.

40 60

BORING
STATION
El..Ev -IO! 20

/
17'MEDIUM 0 NSITY 8RO'I />I SILTY

FINE SAN Y TILL

-f,
0

~
.

~ MEDIUM DE SIT,Y GRAY

S PEBBLY 'SAl ~Y CLAY-Sn TILL

f-

t---..

~ LEb{£
ELEV. -16.5 3

100% .r~o·I~y "yO ..~
,1

~~~:~
AND CALCIT ~rRUSION

} 100% E OF FOLIAT

" .

20

30

10080

"

BORING MT-6
STATiON 177 +35. 301 RT.
ELEV. 19.62 20 40 60

LOOSE Ilf; bwN SLIGHY ORGANIC !sILTY FINE SAND

1::::::......"""-r--
~

/ STIFF GR Y &ROWN M TTLED SAN Y SILTY Cl. ~Y

"- t----,

V MEDIUM DE SITY BROW SILTY... FINE SAND

7
, 210

D
I

D

l,)
DENSE GRA1 PEBBLY SA DY

1-1501 I- Cl..AY-StLT
ISI~~Lr tJEL

)"
r:::==-

D .5-t:::::=-< t>---D 1-128 I~::>..:

LEDGE El fEv. 23.~8

97%

~""'.,. LEDGE . METAGR,,",~ W/Cltl Un.
AND CALCI E VElI'S AN A HIGH

}61%

ANGLE OF OLIATION

3D

10

7

8

60

•

20

10080

BORING CB-30-S3
STATION 177 +28, 3O'LT
ELEv 0 3 20 4() 60-- GRAY· SAND CLAY·SILT

"'"~Y SiLTY SANO iANo GRAVEL

--
-183

MEDIUM TO ~....~ GRAY PEe"'Y
290

0 Cl..AY-SILT IWI ROCKS ITILL)
229

-=:::
l--286

~350

25% COllllLES, BOULDERS

LEIlGE ELf . -17.3
75"1.

80"1.
LEDGE • METAGRAY ~~CKE WI 0. ~~TZ ::u

;:;~7AT
INS AND A IGH A

,A£"L ON

10

2

10080

GP-I-SO
177+20, 55'RT.

20 40 60

('---
LOOSE BR )WIt SANOY PtIl8LYSlL:

"- BROWN 51 Y PEBBLY NO

':7'

0 I-- / M£DlUN C IN..ISTENCY iBRowN !WI fr SILTY CL Y

<-.
0

SS% <143

<:::
OEIIKOA Y PE88l.Y C

2"
_lit AY-SILT TI L 18919"

10"4

20"1.

17%

18%

LEDGE E V -24.'"

63%
IIETASlLT" ~E WITH ALEDGE: HIGH
ANGLE OF OLIATION

58%

lOO%

10

2

BORING
STATION

5 M

ELEV 2120

• 8EHT ~~, r:-I/D OUT AND MOVED 2' ~AO. -'tRY DRILLED

olI11 BENT CASING, PULLED BACK ANO THEN QU~ llfI1LLED AHEAD TO 25'

20

15

o

-30

-20

-25

-35

z
o
to-

~
LIJ
..J
LIJ

2
i
III
i

I BORING DETAILS
...------------------------ ;... ..;.. ~--------Ls~H:i!E~E~T:....l0~F:..._.1.A~U.2GU~STmA~M~A1~N~E ...1



"'~ ..

MU

~.. ...........
~

GRAVEL Al o ROCKS

- ( ~i~~t~~
DENSE BRO N.ANO GRA
Y CLAY· SILT WI ROCKS,

561
-/6"

......... -
,ii,*, -- """-

... HIT ROCKS ANO 8ENT CASING TWICE

100

GP-I-S2
178+83.," (ABUT. NO.2)

20 40 60 eoELEV.1619

BORING
STATION

It -- BROWN G VEL AND R CKS--- -
~ --173

0_ ~f..-- "EOIUM nE SITV GRAY NO
It \ BROWN SM Y PEBBLY

CLAY-SILT w/SOME -RO KS-
201

I-

(3

1"

. 100
3~3

9

89"1. 'LEDGE: METASILTST NE W/~ CALCITE \ INS
AND HEAVY INTRUSION QUARTZ
I HIGH AN( E OF FOLIA ION)

10

40

20

10

M

100

• " 8ROK£ SPOON ANO ROOS-PUl.LEO CASING

BORING GP-40-SI
STATION 178 +75. <t. (ABUT. NO.2)
ELEV 166~ 20 40 60 eo

1010

20

15

z
Q
I-

~
0W

..J
w

-5

-10

-15
• QuARRY DRILLED AHEAD

STATE OF MAINE
DEPARTMENT OF TRANS?ORTATION

• CHANGED TO 2 112" CASIHG

ft.. QUARRY DRILLED AHEAD

BORING GP-55-S2
STATION 17$ +10. 100'R't (A8UT. NO.2)
ELEV 1414 20 40 60 80 100

"'- --.. -~
10 - -=::

OEHS~ llR01~i'--SANOY CLA SILT \nLL c--20 c:::::::::::----I--...
!O «

.---110
DENSE GRA

S~e:.tYLIs.t IWY Q.AY-! LT

~.WITtl ROC

!ii
-~

POSSIBLE LEDGE SURFACE \ ELEV. -8.7)

~

\008060

MT-12
179+00.30'LT. (ABUT. NO.2)

ELEV.II.90 20

BORING
STATION

o i--

~w~~N SILTY F i£ TO COAR E
W R()CI(S

0-

~
LOOSEGIi Y ANO BROW .. FINE SAN Y SILT

\~ MEDIUM DE bJTY8~
SILTY FINE SAND

........
.1'10

LEDGE E EV. -7.40

100%
~KE AND M rrASILTSTONLEDGE: METAGRAYW

1
WI' QUARTZ AND CALC.,~ VEINS,
ZONES OF llYLLITE ,AN A HIGH

}100"'1. ANGLE OF PLIATION

2

40

BORING MT-5
STATION 178+98.50'RT.(ABUT. NO.2)
ELEV 1324 20 40 60 80 100

STIFF BROWN ANO GRAY MOTTL EO SANOY-- SILTY CLAY WIA FEW SMALL STONES
0

.............

c:::>
0

I r--.
'- t:>

DENSE GRA PEf!fll..-;::::'
~SANOY CLAY SILT WISOt t--

ITILL)

~-e::::::
~

-:MQ

LEDGE E EV.-IO.I

100%

'FDGE : METAGRAYW NE WI'OU TZ
AHO CALCIT vEINS

InoN)I HIGH AN LE OF FOLI

100%

10

15

0

z
Q

-5I-

~
W
..J
w -10

II'

-15

.,' .

....

..•

AUGUSTA MAINE

I-395 BRIDGE
OVER

PENOBSCOT RIVER
BETWEEN THE CITIES OF

BANGOR AND BREWER
PENOBSCOT COUNTY

BORING DETAILS
SHEET OF



"~ '..
'.:.-:

BORING DETAILS

100

eo

80

DETAILS

PENOBSCOT RIVER
BETWEEN THE TOWNS OF

BORING

'-- 8RQ',\ NSANOl' ILT-- i>W1lIJ ~ TO DENS! GRAY PEl ~Y

<~
CLAYEY- ILT InLL}-

-~
LL'17-~~

100'1'.
'LEDGE EL~V_ -16.72 I 126
LEDGE: LIGHT GREENISH GRAY M TASL~~ ~W QUARTZ ANJ CALCIT INTRU S

AI D SOME.

1
RITE

100'1'.
(H GH ANG OF fOLIA ION)

1- 395 BRIDGE
OVER

STATE OF MAINE
DEPARTMENT OF TRANSPORTATION

BORING GP-48-78 (B-5)
STATION 174 T 55 155'RT.
ELE\l- 4.72 20 40 60

8ROWN 51 Y GRAVEL Y
TILL AND ROCKS

I~
3J1J16"

lOU·,. LEDGE EU~ -24.41
100%

LEDGE: : OLLITE A~ o METASI rTONE WJ10001. QUIJHZ
GI CALCITE INTRUSION

{H H ANGLE OF FOUA ION}

IIN'l'o

B6'I'.

BORING GP-38-80
STATION 171+40 55'RT.
ELEV.-2091 20 40 60

0

-5

z -10
Q 10

~::>
~ -15
w

100

100

100

80

80

IRROWN ~ ,Nr. ~"

(SANDY Gf!AVEL) 205

~
-~DENSE GF AY PEBBLY SANDY

CLAY-SILT rN/A FEW OCKS I~

145

. ~~
LEDGE ELI \l-i9.0

12:lI6"

LEOOE: METASILTS ONE WIC flTE AN(
95"1. QUARTZ EINS AND 60· FOL IATtON

ANGLE

,

BORING GP-56-79
STATION 175 +60 55 LT.
ELEv. -3.5 20 40 60

- --- :wEi:-BROWN G -.......

33% PEBBLES AND ROC S
100"1. LE GE ELE\( 31.45

100% GRAY MET~ SlLTSTONE WI SOME Ql ART"- CAL ITE VEIN!:
(HIGH ANG LE OF FOL ATION)

A

i'"'.. BROW SA"ID't' Si T

GRAY SILT PEBBLY ~~~
TILL WI W 00

20~
165;

MEDIUM T DENSE ! ROwN AND GRAY 125.
FINE sANe AN) PES ...'1 CLAY--~ LT 2B5

5()(j
23~

. VI,,)

LEOOE EL~ -25.59
~

LEDGE: : IYUJTE Ai() METASI ~EW QUARTZ
D CALCIT INTAUSIC

{~ GH ANGLE OF FOl.IA ION}

100"4

100%

BORING GP-49-78 (B-4)
STATION 170+90 60'RT.
ELEV:-24:Z 20 40 60

BORING GP-29- 80
STATION 173 + 80 55' LT.
ELEV-12.01 20 40 60

20

-25

-35

-10

-15

-30

0

-5

10

-10
z
0

~
20

:> -15w
..J

30w

-20 40

-25

10

z -20
o
~
,~
W
.J
W

. ,

100

100

eo

80

MOvED OVER

--- -~
131

~- .

<:::::

R-
LODSE TO DE~VE~ ioNN AND
GRAY SLT

. ~
~

~

LEC ~EJ..Ev.- 47_28
ZOOf8'.

.tnn'tt..

(LEDGE ~ D~i~~I AVALJ.~E
DUE ES)

eo'l'.
.

I

I""""''' .. •• - D Iv-vS

.....
'>---/~'

DENSE c:lIU PEBBLY
} 33% SLTY TILl WI ROCKS =13'7

100"1. -~~

if BENT CASING WHILE DRIVING PUU.ED OUT AND
30016'

BORING GP-36-80 '
STATION 171 +60 55' LT.
ELf',l-22.0 20 40 60

BORING GP-40-80
STATION 168+ 70 55'LT.
ELElfe461 20 40 60

10

3D

20

10

JOD80

80

tOUARRY DRILLED FROM , 3"TO'"

--------
-~

30% '" ISE-BROWN '£LDE SILTY GRA

\..... A~ ROCKS

...~-
~

<

~
"-
~-

~t
ill G[ ELEV - 5251

100%

(LEDGE 0 SCRIPTION NOT AVAJW ISLE:
DUE I> LOST SA o!PI..ES)

1OO'lI. .

- t---..~SI TV GRAVE

05

DENSE Gl AY SLTY TLL AND ~S
163

It 200
140

(COB8l.El
....... r--

100'10 PROBABLE l.EDGE SlI FACE ELE -30.7 -If>

LEDGE' PI- 'n.LITE AN METASILT 1iT0NE WI IARTZ
33% • AI P CALCITE INTRUSION

(H ~H ANGLE ilF FOLIATI ~)
!lO"1.

IDO"lro

83"'- . I

BORING GP-37-80
STATION /7/ + 60 5dl.T.
ELEV·2L7 20 40 60

BORING GP-39-80
STATION 168+60 55'RT.
ELE\(,e6.01 20 40 60

20

-60

-55

-20

-25

-30

-'35

~ -40

~
~
~
-I -45
LIJ

10

-50

l!
i

.~

i BANGOR AND BREWER

I.... ...:. ...:_~ ...:.....:.._...:.. .:................:.. .L~~fP:EN:O~B~S~CO~T~C~OU:N:TY~~_..J
. SHEET OF AUGUSTA MAINE

:c -20

J
~•

z -300

~
LIJ
-I -35~

.~

Ii ~..
~i



II
177000 1\

, I I
,I @GP-3Y-78

176·00
----I

GP-56-n
@

@GP-48-78
(S-lSi

100
I

11 \ I
III I @CB-32-83

~
I 1
I J GP-57-79

GP-!53·83 I~ @

PIER;~~7173?
I GP-29-80

CB-29-83~ "0-i' ~
1-395 ~ i \ CB-28-83

IIII@
1'1

173.0011 I 174.00

so'
i

BREWER

SCALE

17Z.00

...-
PLAN

so' 0

~-~

BOUNDARY LINE.

'1,,·00

..

I

t~ p'Er~7.·ft.. I
~ 170? I
~ • I

GP_46_S3r,;.rh.l. I GP-4~8-3
GP-47-83~i)!'

1 1'1 i~ GP-!5!5- 3

1\11 ~
. I \ \ GP-SO-B3

GP-49-83~ I • GP-!51-83

'~/ @@ I GP-38-80

"j"

/

170-00

8I\NGOR

GP-40-80
@

169-00

GP-39-80
@

~
~

r
* \

,
2'

~3
'."\

\ ex
'"\ ~I ~

I
ill

I I
I

~

'"

50

..
~..
Q

,..
CD

40

30

?oo

10

z 0o
~
~
jj -10

-20

-30

-40

-50

-GO
164-00 IG5"00 IGS .. OO 167+00 168+00 169 +00

PROFILE

170·00 171+00
10' 0 ,0'

VERT~ ~
HOR'Z!!"'11lft

50' 0 50'

17'2.+00
?rJ

=1 SCALE'.
100'

173+00 174 ..00 175+00 176+00 177-00

SHEET

i

1-395 BRIDGE
OVER

PENOBSCOT RIVER
BETWEEN THE CITIES OF

BANGOR AND BREWER
PENOBSCOT COUNTY

PLAN AND PROFILE
( STEEL ALTERNATE)
OF AUGUSTA MAINE



• 1395'-

, ed

PI ER NO. 4 RIGHT
ISTEEL ALT.)
STA.170+7$

50
LEn

~.-

.':Y~;Y:1'J~

()~~ i)

~I~~ ?~
-BR I9N S,IL' ~'

..':~..
: ".'

,"0 ••

~t;:~
':'" ?

ILROBA~~
ROCKS T.i

V
LEOGE

SURFACE

'00

LEFT PIER NO j RIGHT
ISTEEL AU)
SfA. 167.80

- 30

z
0 - 40
~::>
LIJ
-J - 50LIJ

- 60

~70

•

~ 50' 100'

PIER NO.1 . ,RIGHT
(STEEL ALT.)

STA.I64+$8'

LEFT

100',$0'
RIGHT

ABUT. NO.1
STA.I63+43

so'
LEFT

40

50

20
z
0

~ 10::>
LIJ
-J
LIJ

0
100'

-10

100' <l' 50' 100'

PIER NO.2
LEFT (STEEL ALT.) RIGHT

STA.I6&+88

i

AUGUSTA MAINE

STATE OF MAINE
DEPARTMENT OF TRANS ''ORTATION

1-395 BRIDGE
OVER

PENOBSCOT RIVER
BETWEEN THE CITIES OF

BANGOR AND BREWER
PENOBSCOT COUNTY

TRANSVERSE SECTIONS- STEEL. AL't·

(

SHEET OF

'50'100'- 50

ABut NO.2 RIGHT
STAo178.98

50

LEFT

100100'50

RIGHT'"PIER NO. 7
ISTEEL AU)
STA,177+28

LEFT

sa
R'GHT"PIER NO.6

IST~ELALT.)
STA.175.to

50

LEFT

100'100'<l ed
PIER.NO.5 RIGHT

ISTEEL ALt)
STA.173' 20

LEFT

100'

0

Ie

TV

MHW.....• OYER
COVE

Z
0

~

· ::>.. ~..• LIJ -20i• E [}jAYSU..
• ;,t 1LU

i
';:;';J,

~I;

~i



r,,
'.•--,,orEN

"""

•.c ......- .. -L_ I I

-~ -' /I -_ r __
I ., .. -_

5" /! i ~'~1<>2! I I rnH

~ PIEII No,.~ I " \ k17tH.1" I I \
-30-8Q/ I

I 1 IIlT'I~'
I I • \" ,

I I 'I \I IU.qo --o-e! ~tOO \
'l ,

I @);P.,)J'7B !': '-12 \

t•

'" ~oo

•

•

'!
<

j

: I
I ~e'32-83

@ L~J
GP'~'8J @

GI"-:n-n

ad

I'",
SCALE

PLAN

'" °~

/

"0'00 ," d,

BANGOR

1.,.00

I

~
JI ,

I , ,,
I ,i. AllJT NO.1 --_./ I

Ii
163'4,! < .... Ij ,.., ...., , ,. J-- \ . ' ,

! - I \ I .. IiD.~e '. I,

f 31• r I..J-t< :1' .. I I I I
I ! J 1 I I- If; I c,/ I

I ~ 'I '~, J
,

..r·Oo(

I aJ ..J.., I
@"I

I~ i I :'°1/ - I
I

I 7- I ",.
'_'~ j I I. I- I, 1° .1

~!.') ~' , 0,c;p.~-

\811 i@' '1\'" "T~~
,, ,

I I <!1 8·2) @,
I I I I

!
,

I I
I I, . '& I

, ! I. I
I I

~
I I ' , II ,, I 0'L __ .J I ~I

I 0', OJ, ,

.
•

40

30

20

'0

~ 0
;:
!l...
(j -10

-20

... " ..

,....._-.. "_.-



100'50' l $0'
LEFT PIER NO.3 RIGHT

(CONCRETE ALT.1
STA. 171+20

100'

100'$0'

RIGHT
!lO' l

LEfT PIER NO.2
(CONCRETE AL't1

STA.167+40

100'

-20

-30
zo
~
.~ -40
w
...J
W

1-39H.

AUGUSTA MAINE

STATE OF MAINE
OEPARTMENT OF TRANSPORTATION

1-395 BRIDGE
OVER

PENOBSCOT RIVER
BETWEEN THE CITIES OF

BANGOR AND BREWER
PENOBSCOT COUNTY

TRANSVERSE SECTIONS-CONCRETE ALT.

SHEET OF

I •100$0
RIGHTABUT. NO. 2

STA.178+98

50
LEFT

100

100'$0 t 5

LEFT PIER NO.6 RIGHT
tcONCRETE ALT.)

5TA.177+28

100

100'

100'

~ l $0
LEfT Ii'IERNQI RIGHT

(CQNCRETE ALT.)
SYA.164+93

I

)

Coy v'Y '!7
~'rM{D;\J~)J ;.

. DENS! GRAY PEBI Y

100

$0 t 50

LEFT PIER NO.5 RIGHT
(CONCRETE ALT.1

STA.175+20

SOFT BRN
SANDY
CLA....SIL·.

100lodC. 5

PIER NO.4 RIGHT
tcONCRETE ALll
STAo 173+55

!lO

LEFT

100

o

-20

. -40

zo
ti -10

~w

.....

~..•i•..
•
it----11

i ~


