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INTRODUCTION

A surface and subsurface soils investigation has been completed for

the proposed causeway widening and reconstruction of the Benjamin River

Bridge on Route 175. This bridge connects the two towns of Sedgwick and

Brooklin in Hancock County.

Field investigations consisted of one washboring and four quarry bit

probes done in February, 1978, by a washboring crew. under the supervision

of Mr. Arden Carlisle. The locations of these borings and their details are

shown on Sheets 6 and 10 of the Illustrations. The plan ·and profile of the

proposed bridge are shown on Sheet 10. Also, detailed investigation of

the existing causeway and bridge foundations was perfonned by Geologist

Mr. Albert Eggleston during low tide and his findings are illustrated on

Sheets 3 - 9.

Samples were forwarded to the Central Laboratory in Bangor for identi­

fication and standard tests. The originals of these sheets will be fonlarded

to the Bridge Design Section for inclusion with the construction plans.

GENERAL CONDITIONS .

The observations of Mr. Eggleston summarize the existing conditions well.

They are summarized as follows:

Station 7+50 - 9+75.±o Causeway and Bridge Abutment:

causeway constructed on log crib work. Tidal flow through
the .£ti..£ between Stations 9+25 - 9+6O.:t. (Sheets 5 and 7)
Evidence of 24" + settlement at North Abutment (station 9+75+)
during construction or which required reconstruction at a later
time. Note wedge - Sheet 3.
Abutment on spread footing constructed with granite slabs.
(Sheets 3 and 4)
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There is flow of tidal water through the stone causeway
wall at all elevations.

Highest tide elevation reached during storms January and
February, 1978, was elevation 10.5.:!:.

North Abutment apparently stable for period of 50.:!: years.
No data on exact date of construction (!mown to be before
1926 bridge survey) found.

Some granite blocks are held together with iron staples (,.-,)
or ~I iron dowels. All blocks along guardrail are stapled.

Southerly - right - wall of causeway blocks are tipped and
pushed out of aligrunent (2 - 5") by heavy seas during periods
of abnormal tide in the vicinity of Station 9+O.:t.

Station 10+00 - l2+50,:!:. Bridge Abutment and Causeway:

Causeway constructed on boulder fill. Tidal flow through
stone on causeway at all elevations. No crib work visible
but reported by local residents to be present.

Abutment constructed with large blocks (18 11 ) for footing and
lower two courses of stone. (Sheets 8 and9)

Southerly - right - wall of causeway shows evidence of storm
damage 12+00 - 14+25.:!:.

No evidence of iron pins to hold lower courses of stones.

General Notes:

Causeway constructed with 2 - 6 feet of gravel over 2 - 4
feet of stone fill. (Sheet 6)

Pavement, 6 to 13 inches thick.

High tide elevation was recorded as +5.6 feet and low tide at -1.5 feet

during the survey period. However, with high running tide and a strong

southerly wind, an inch or more of water covers the causeway and bridge.

This elevation is approximately +9. OJ:.



Fill under the pavement from Station 9+70 to l2+OO.:!: is washing out

from tide water now and this loss of granular base material results in

holes in the roadway. New.and old patches are numerous in this section.

SUBSTRUCTURE DETAILS

Bridge:

Washboring Ae-6-78 was made at Station 9-+80, 12.5 feet right (eleva­

tion -3.4 feet). This was made as close to the existing footing as possible

worldng from the roadway above. The underlying soil stratification is as

follows:

Depth

0' - 1'.
l' - 2'
2' - 4'
4' - 8'
8' - 10'
10' - 28'
28'

Description

Brown sand, gravel, and rocks
Black sand, gravel, and rocks
Brown sand, gravel, and rocks
Gray sandy clayey silt
Gray-brown clayey sandy silt with fine sand .layers
Brown, silty sandy gravel with scattered rocks
Refusal

It is believed that this soil exhibits an adequate bearing capacity for

the additional load which will be imposed by the concrete abutment l\tingS and

their footing foundations. These footings for the widened abutments can

probably be constructed using the excavated cut granite blocks from the roadway

shoulders above. Adequate levelling and preparation of the base for the blocks

should be accomplished before placement.

RoadWay:

To obtain some information about the existing road and its base material,

four quarry bit probes were undertaken at selected stations. These are

tabulated below:



Location Elevation Description

9iOO, 4.5 feet right 0-9"
9"-75"

75"

Bituminous pavement
Granular fill
(becomes very coarse below)
Refusal

9+50, 6 feet right

10+50, 6 feet right

0-1,3" Bituminous pavement ­
seven different layers
visible

1,3"-22" Sand base
22"-48" Granular fill (becomes

coarse with depth)
48" Refusal on large stone

0-7" Bituminous pavement -
four layers visible

7"-'24" Sand base (becomes coarse
with depth)

'24"-,36" Cobbles, pebbles
,36" Refusal on coarse stone

11iOO, 7.5 feet right 0-6"
6"-60"

60".

Bituminous pavement
Granular fill (becomes
coarse with depth)
Refusal on coarse stone

It is believed from these borings that the finer granular base material

is being washed away from underneath the road as a result of the continual

flow of tidal water through the causeway. Initia11¥, this free flow of water

was unknown, and thus a filter system was proposed beneath the riprap along

the roadway slopes to prevent the base material washout. However, from the

results of the four borings made through the road, and on-site observations,

this natural tidal flow was found all through the stones and log crib work in

the causeway. It is believed that placing the filter behind the riprap as

origina11¥ proposed would not completely stop the loss of material from the

road base. It is recoounended that this natural flow be left unimpeded, and

a filter fabric be used at subgrade beneath the reconstructed road surface

along the causeway. This would effectively stop the loss of fines in the

roadway base without impeding the free flow of tidal water through the causeway.



Arter excavating to subgrade, all voids should be filled with rocks.

If it is found that fine granular material is present at subgrade, this

should be excavated and backfilled with coarse material (gravel, rocks, etc.)

until a satisfactory surface for the fabric is obtained. No fine material

susceptible to being washed away should be left below the fabric. Also,

the new fill ~placed along each side outside of the e~sting granite

block wall should consist entirely of stones (minimum size three 'inches).

The excavated bituminous pavement from the roadway can be utilized in lieu of

rock fill within the bottom couple' feet of the fill. Thorough compaction

of the entire subgrade before placing the non-woven fabric sheets is recommended.

Recommended longitudinal overlapping of the fabric sheets should be a minimum

of one foot. It is also recommended that the fabric be turned inward to pre-

vent loss of fines from the shoulder edges. This design is illustrated on

Sheet 2.

SUMMARY

The Benjamin River Bridge in Hancock County is to be widened and improved.

Soils investigations consisted of one washboring in the riverbed and four

quarry bit probes in the roadway, plus careful inspection of the existing

facility through all tide levels. From the washboring it was found that there

exists loose sand, gravel, and rocks in the upper four feet of soil. Below

this is gray clayey sandy silt underlain by loose brown silty sand and gravel.

Refusal occurred at a depth of 28 feet. This soil is believed to be capable

of supporting the additional load imposed by the proposed construction.

It was found from the four quarry bit probes through the existing roadway

and observation that the tidal water flow is the cause of the existing surface

problems. The roadway consists of a bituminous pavement (varying thickness due

to patching) on granular base. Some sand is still found immediately underlying
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the pavement but in other sections this finer material has been washed away.

In all four quarry probes, the granular fill became cQarser with depth. Below

this granular fill is a stone fill with very large stones and boulders through

which water flows freely all along the causeway.

It is recommended that this flow be left unimpeded, which will require·

that new fill pla~ed outside the limits of the existing causeway consist of

stone, and that a no~woven filter fabric be utilized to prevent further loss

of fine material from the roadway. After excavation to subgrade, voids should

be filled and any remaining sandy granular material should be removed and re-

placed with stone to provide an even surface for the fabric sheets. Thorough

compaction is necessary before fabric placement also. Each adjacent sheet of

fabric should overlap by a minimum of one foot and enough should remain along

the shoulder edges to turn upward to retain the base material. Embanlanent

material on each side should consist of large stones, rocks, excess granite

blocks, and possibly the excavated bituminous pavement. No granular fill is

recommended due to the continual tidal flow conditions and occasional severe

pounding during storm conditions.

Prepared by ]i~Q~~w
Peter Coughlan'

Assistant~~~~ls

Approved by , /rs~-1.---··
Guy Bake
Assistant Soils Engineer

Melvin W. Morgan
Soils Engineer



IrOWNB.ROOKLltJ PROJ. NO. 3216
FFF~I

- .. -
STATION DEPTH SAMPLE G.S. w.e. LL. P.I. IGN. CLASSIFICATlON

NO. SHEET AASHO FROST

9+50 G'RT. 13"-22" A-9 9.1
.

A-I-b· m
10 .. 50 G'RT. 7'~24" A- 10 10.6 A-I-b 0
9t80 12.5·R~ 2:'3'6" AC-6-78 14.5'I~h

9 .. 80 12.S'R 6'-7'6" AC-6-78 17.5:>-0

9 ... 80 l2.S'R" 8_9'6" AC-6-78 17.63·0

Classificat 'on of t ~ese soil samples n ace rdanc with the J A.SHTO Classif catio
System M-11 D-49. rr his classi f-ication is fa Im';ed by th "Fre ~t Su ceptibi Lity
Rating" fre In zero ( !lon-frost uscepti le) t( Clas IV ( ighlj fros suscep ible)
The"Frost ~ ilsceptil: lity Rati gil is b sed u on th Divi ion c II" Fed ral Aid &

State High\' ~ys and Corps of E gineers Class ificat on Sy terns.
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QUARRY BIT EXPLORATIONS

BORING NOTES
All sompIes and vanes ore made ahead of eosill9
Water elevation
Number of b1CN1S required to drive extra heavy cosinll one
foot with '100 It. Ibs. of enelgy per blow

Location of sample or sotnp, attempt

Number and type of dry SO! rple
sa H Sampler" 1290's

Unsuccessful sample ottempl and type of sompier

Number of blows required tcdrive spoon or tubin9 one fool
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