STATE OF MAINE
DEPARTMENT OF TRANSPORTATION
16 STATE HOUSE STATION
AUGUSTA, MAINE 04333-0016

Janet T. Mills Bruce A.Van Note

GOVERNOR COMMISSIONER

August 16, 2023

Subject: Long Creek #2 & Red
Brook Bridge Rehab

State WIN: 020535.00 &023601.00
Location: South Portland
Amendment No. 1

Dear Sir/Ms.:
Make the Following changes to the Bid documents:
CHANGE on page 15 “NOTICE TO CONTRACTORS”, the bid opening date in the first

paragraph from “August 16, 2023 to read “Auqust 23, 2023 . Make this change in pen and
ink.

The following questions have been received:

Question: With the complexity of the temporary structural support for the project it would be
helpful if soils data was available for the immediate area of the existing structural plate pipe. Are
there boring logs available or a geotechnical report for this project location that would aid in the
development of the temporary structural support?

Response: Please see the added Geotech reports for the area.

Question: Upon initial site investigation it was determined that there is already a concrete invert
lining in the bottom section of the existing structural plate pipe. Is it the intention of this contract
to remove the existing concrete before casting the new liner, and if so under which item will this
work be paid?

Response: The existing invert lining shall be removed prior to installation of the proposed invert
lining. Payment for this work shall be considered incidental to item 502.325 Structural Concrete
Invert Lining.

THE MAINE DEPARTMENT OF TRANSPORTATION IS AN AFFIRMATIVE ACTION - EQUAL OPPORTUNITY EMPLOYER
PHONE: (207) 624-3000 TTY USERS CALL MAINE RELAY 711 FAX: (207) 624-3001



Consider these changes and information prior to submitting your bid on August 23, 2023.

Sincerely,

S g

George M. A. Macdougall P.E.
Contracts & Specifications Engineer

THE MAINE DEPARTMENT OF TRANSPORTATION IS AN AFFIRMATIVE ACTION - EQUAL OPPORTUNITY EMPLOYER
PHONE: (207) 624-3000 TTY USERS CALL MAINE RELAY 711 FAX: (207) 624-3001
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J.NTRODUCTION

The proposed design of I-295 between the Maine Turnpike and a poini north
of Westbrook Street ard for the U. S. L Connector between Westbrook Street and
U. 5. 1 and Scarboro hes been awasrded to the Consultants for Designy Howard,
Needles, Tammen, and Lecgendoff. The Consultants submitted preliminary construc-
tion plans and at structure sites boiring plens. Field work for these explor-
ations was undertaken by the Soils Division with a copy of the field notes
being sent directly tc the Consultanis' Augusta and Boston offices. As the sec-
tions were comp}.et.ed, complete soils reports were prepared with 6 copies of
the report being sert to the Augusta headquarters of the Maine State Highway
Commission and 1 copy of the rei:ort being sent tu the Consultants! Augusta and
Boston offices.

Reports sulmitted to date include the following:

Westbrock Stizet Bridge |

U. S. Kt. 1 over I-295 £BL

U. 5. Rt. 1 SBL over Brcadway

U, 8§, Rt. 1 BRBL aver Brcadway

U S. Rt. 1. over Maine _Turnpike Spur

Ramp TPS cver I-295 |

I-295 Main Line Maine Turnpike to Westbrook Street

U. S. Rt. 1 Connector Westbrook Strezet to Scarboro Town Line

This report summarizes the findingsand all the remaining ramps which have
not been reported on previously. These include:

Red Brook Box Culvert beneath Ramp TPS and I=295
.Ramp TPS |

Rampé TPS 1 through 4

Ramps BW=-1 & BW=2



Broadway and Westbrook iSxcavation areas

Utility Building

FNTRODUCTION

Red Brook Culvert

A subsurface investigation has been completed for the proposed construction
of 2 box culverts and channel diversions of Red Brook in Scuth Portland, Maine.
" The first gtmctrxoe crocses beneath Ramp TPS at Station 16465 which is at
Station 10+00 of the sulvert aligament. A channel diversion is then proposed
to the second culvert crossing beneath the main line of Interstate 295 at Sta-
tion 107400 which is or Station 12456 of the culvert aligrment. These culverts,
as well as the ramp and main line, are part of an over-all design awarded to the
Consultauts; Moward, Needles, Tamaen, and Bergendoff.

A plan sheet shoring the locations of 6 proposed borings was forwarded
from the Consultants = the Soils Division in July of 1966. These borings,
consisting of 3 washborings and 3 auger borings, were curpleted in September of
1966. A revised plan for a proposed relocation of Red Brook was received in
September requesting 3 berings at sach culvert sitz. A boring crew, under the
supervision of Clark Peylor, compleied these 6 washborings in December. A copy
of the fiold boring locations was forwarded +o the Consultants'! Augusta and
Boston offices in Deczaber. In January, 1967 the proposed diversion channel
was investigated unde: the direction of Mr. George Eaton's geology crew. This
survey ccnsisied of rodl soundings along the diversion channel to disprove the
ledge surface.

This report has deen proposei to summarize the field and laboratory con-
ditlons as encountered at the requested locations of the Consultants. This report,
therefore, completes the soils explorations relative to the 2 structures and

diversion chamnels.



w3
GENERAL CONDYTIONS

Aus noted in the introduction, a rcvised plan has bre: made to relocate the
Red Brook. In compaiing the fourndation data, it is apparent that the new lo-
cation prevides more of a foundaiion problem than that originally proposed.
Ledge should be more extensive, end along the culvert beneath I-295 half of
ths ioating will bz cn sol}id rock, while the other half will be on a slightly
compressible gravelly sand. This provides a rigid against a semi-rigid found-
ation and will induce shearing ard cracking in the box at the transition of the
2 materials.

In the remaindsr of ths relccation, soft silis and buoyant sands should
be anticipated as well as some ledge. These materials should not cause any
major foundation problen although the soft and bucyant soils may be tricky

to excavate while the ledge will be costly.
DETATLED CONDITIONS

Remp TPS Box Culvert

The structure, a 10.5 x 16 box culvert, is locabted &t Station 16+65 on
Ramp TPS and between 3tations ¢+32 and 10+73 of the culvert and diversion
chamnel. alignment.

Haspborings BB-1, BB-2, and BB~3 of Sheet 3 in the illustrations were taken
for this structurs. rhese borings indicated ledge excavation would be reguired
te rezach the propossd subgrsde. The depth of ledge excavation appears to vary
from 1.5 to 8 fest in depth a2s shown on the soils profile, Sheet 2 of the illus-
trations. The excavaied overburdsn along the centerline of the proposed cul-
vert is anticipated to consist of s stiff consistency brown clayey silt becom-
ing sandy with depth. The excavated soll at either end of the culvert consists

of 2 to 3 feet of brown sand.
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Since the Lox culvert is anticipated to be cn ledge, no problems are
anticipated with the allowable bearing capacity. There sppears tc be less
ledge excavation reguired along the old line.

I=95 Main Line Box Sulvert

- This structure, a 10.5 x 16 box culvert, is located at Station 107400

on the Main Line of I-295 which is between Stations 11+8L and 13+26 of the
culvert and diversion channel alignment. The invert elevation is 30.6 with
the outlet being at elevation 29.9.

Washborings BB-4, BB=--5, and BB-6, Sheet 3 of the illustrations, were
taken for this structure.  These borings indicated a bedrock subgrade aleng
the left of centerlinz and cut tc Staiion 12+75 on the right of centerline as
shown on Sheat 1 of the illustrations. Approximately 50 feet of remaining sub-
grade should congist >f a gray silty gravelly sand. Thies granular soil extends
approximately 13 feet belcw the subzrade at the cutlet end ¢f the culvert
where the ledge surface was again encountered. The structural earth excavation
should also onsist of the granular soil mentioned above. The rigid ledge sur-
face, along with the compressible gravel, poses a foundation problem. A
major tension plane should develop over the ledge gravel line. The old align-
ment was hetter foundation-wise.
M@lﬁ&&@a

A channel diversion is proposed from near the culvert beneath the turnpike
spur and contiquing for approximately 1500 feet which includes the proposed box

culverts. The longest section of channel diversicn is proposed from the outlet

of the box cwlvert beneath the main line of I=295 and continuing parallel approx-

imately 100 feet left of the main line of I-295. This channel diversion is

shown in plan on Sheet 8, and the profile is on Sheet 7 of the illustrations.
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Washborings and rod soundings indicate ledge excavation should be anti-
cipated between the proposed culverts which is approximately 100 feet in length.
However, the ledge surface appears to decline rapidly from Station 12+70 indi-
cating that ledge excavation is not anticipated beyond this station. A series
of rod soundings were taken from Station 13450 to Station 23+50 with all of
these explorations penetrating below the assumed limits of excavation. The
soils were found to consist of soft to medium consistency clays through much of
this area. The rod sounding blow counts indicate softer soils beyond Station
18+50 as shown on the profile on Sheet 7. A shallow peat layer may be encount-
ered on the surface overlying the clay soils. Also, a fill area consisting of

Junk cars wss encountered for an approximate 100 foot section between Stations

20H00 and 21+00,

INTRODUCTION
Ramp TPS

A series of 11 washborings and 1 auger boring were utilized beiween Sta-
tions 16400 and 24+00 to detemmine the soils profile. These washborings were
the structure borings for Red Brook culvert and for the siructures carrying
Ramp TPS over the main line of J-295. Also, 4 additional washborings, AC=56,
to 69 {Sheets 4 and 5) ware obtained left and right of Stations 22+00 and 24400
by Mr. Arden Carlisle’s washboring crew. A soils profile is shown on Sheet 1
of the illustrations. Additional auger borings were obtained by Mr. George

Eaton's geology crew during January of 1967.
DETAJIED CONDITIONS

A maximum embankment height of 22 feet is proposed at Station 17+25. The

subsoils consist mainly of a varisble thickness sand layer underlain by a var=
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jizble 4 to 12 foot brown weathered silty clay layer. The clay layer is of
stiff consistency characterized by shear strengths of 1 ton per sq.ft. or
greaber with natural water contents of 25 percent or less in most instances.

At S*:*.ation 2/+00, vwashborings AC-66 and AC-67 indicate a 5 foot layer of medium
consistency silty clay with shear strengths of 0.25 tons/sq.ft. and natural
water contents of up to 45 percent. However, a maximum shear riiagram, shown

on Sheot 6, indicates this material to be of sufficient strength to support

the proposed embankment even though a substantial embankment is proposed. Also,
& layer of sand and very stiff clay overlies the softer clays which would tend
to distribute the stresses, thus preventing a shear problem o> major change

in volume reduction due to the substantial fill proposed. ™.e clay is underlain
by a dense brown to gray sand and gravel. The ledge surfact was found to be
qQuite variable; with ledge being encountered at elevatlon ’/, Station 19450,

and at elevation 20, Station 18+00.

A continued plan andpufile of Ramp TPS between Stations 24+00 and 39+00
is shown on Sheet 2 of the illustrations. Since shallower 1ls of 4 to 8 feet
are proposed through this section, only shallow auger boriigs were obtained to
check the depth of sand and for possible surficial organic deposits.

The geologist did not find organic deposits within t/e constructbn limits
of the roadway. The subsoils through this section are sriicipated to be similar
- to the soils east of Red Bmoic culvert with the overlyiv; sand layer increasing
| in depth.

TPS RAMPS

IES=1
Ramp TP3 1 connects Route 1 comnector with the Turipike Spur. A geology
crew, under the direction of Mr. George Eaton, was sent 1o this area to obtain

subsurface information for the ramps in January of 1967. This information
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consists of several very shallow auger borings which prove that there is a
3 foot layer of sgnd throughout the area. Therefore, the subsurface woil con-
ditions must be assumed from the information for U. S. Route 1 commector.

At Station 11400 of this ramp the £ill height is about 22 feet. Since
this section of the ramp between Station 10400 and Station 12400 is very close
to U, S. Route 1, the large toe fills recommended in the soils report for
Route 1 should provide the necessary stability. However, between Station 12+00
and Station 14100, the large toe fill reccmmended for U. 3. Route 1 is needed,
assuming the ssme soft clay layer exists. (A sketch showing this toefill de-
sign is included as Sheet 14). At &- ation 14400, the fill height has dropped
to a height of 14 feet, and the ramp fill embankment from here to where it
connects with the Turnpike Spur should be stable as proposed.

Ramp TPS5=2 connects U. S. Route 1 Connector with the Maine Turnpike Spur
(see plan on Sheet 11). As seen on the profile on Sheet 12, the maximum £ill
height which cccurs on this ramp 3s 10 feet, and no atability problems should
occur, There is a 3 foot layer of éa::d. below the very thin layer of humus.
1953

Ramp TPS-~3 is a long ramp which comnects the Turnpike Spur and the north-
bound lane of Route 1 Comnector. At Station 10+00 near the Turnpike Spur , the
grade line 1is just above the ground line, and up to Station 20+0Q the fill
height remains very low. However, a +1.55 percent grade brings the embankment
height to 15 Leet at Station 27+00 At Station 30400, the embankment height
is 19 feat. Station 27100 to Station 29+00 should be provided with toe berms
to provide stability. Assuming soil stratification is similar to that beneath
U..S. Route 1 Connector, the toe berm desizn recommended in that soils report
should be used. In that report a shear analysis at Station 156+00 indicated

that a 14 foot high embankment would be.stable. For embankment heights larger
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than 14 feet, a toe berm 100 feet long by 12 feet high was recommended. A
sketch showing this toe berm is included as Sheet 14. Station 29400 to Sta-
tion 30+00 is adjacent to Route 1, and the toe berm for Route 1 will provide
stability for this section of the ramp.
TPS=

This ramp connects the southbound lane of U. S. Route 1 Connector with
the Turnpike Spur (see plan on Sheet 11). The fill embankment is high at
Station 10+00, but a -3.32 percent grade quickly brings the f£ill height down
to 10 feet at S’l:.ation 15+00. Station 10400 to Station 11450 is very near
U. S. Route 1 Commector, and any stability problem will be taken care of by the
toe berm recommended in the soils report for Route 1. The embankment height
at Stution 12400 is 18 feet. A shear anzlysisat Station 172400 of Route 1
Cormector indicated an 18 foot embanitment should not shear. (Sée soils report
for U. S. Route 1 Connector, January 1967).

BW RAMPS

Bd-1

This ramp cormects Broadway with the northbound lane of U. S. Route 1
Comnector. Station 10400 to Station 17400 is a fill section. The £ill height
at Station 11+00 is 17 feet, but has dropped on a =3.37 percent grade to 10
feet. at Sta'tién 14+00. In a soils report covering U. S. Route 1 shear analysis
at Station ..'!.51#00 indicated that an 18 foot embankment had a safety factor
of 1.3. Assuming scils siratification does not vary radically, no stability
problems are anticipated on this ramnp.

Station 17400 to Station 19+0C is a cut section. The depth of cut is
shallow, and the material excavated will be mainly snd. However, at Station
19+00, the subgrade will be a gray clay silt which should be undercut 3 feet
and replaced with granular material.



BW=-2

Ramp BW-2 connects Broadway and the southbound lane of U. 5. Route 1
Connector. Station 10400 to Station 12400 is a cut section. The cut is quite
shallow, and the material within the cut is a brown sand.

Station 12H0 to Station 21400 is a £ill embankment. The grade 1is +3.2
percent followed by +2.0 percent and brings the fill height to 22 feet at Sta-
tion 21+00. The fill height at Station 16+OQ is only 13 feet. Therefore,
the section of this remp wheras the fill height is large enough to cause a
stability problem is that vsectiozjna which runs parallel to U. S. Route 1 and
should be taken care cof by the toe berm recommended for U. S. Route 1 in the

snils report submitted in January 1967.
BROADWAY CUT UNDER U.S. RTE. 1 CONHECTOR

A Isoils profile using the structure borings for the U. S. Route 1 Connec—
tor ,5r:idge is shown on Sheet 10 of the illustrations. The soils in this area
consist of spproximately 8 feet of mediwm density brown sand underlain by 19
feet of alternate layers of gray sand and silty clay. This clay soil is then
underiain by 21 feet of medium consistency very sensitive gray silty clay.

A cut varying between [ to6 feet in depth is propoéed through this area.
This means that only 1 to 2 feet of brown sand should be encountered below the
subgrade. The underlying send and clay soil has a very poor bearing capacity
which might cause a traffic problem due to pumping of the subgrade. Therefore,
it is recommended that this area be undercut by a mirﬁ.mmn of 3 feet and re~
placed with granular soils. Also, undexrdrain is recommended at least along
one side of the roadway. By lowering the water table and providing an adequate

base, this should eliminate the temporary traffic problem.
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BROADWAY CUT AT THE INTERSECTION OF WESTBROOK STREET

A very shallow cut of less than 1 foot is proposed along centerline in
this area. The underlying sand layer varies between 4 to 6 feet in depth. Below
this material a layer of silty sand and clay silt soil was encountered. There-
fore, since the proposed cut is shallow, the sand layer should be thick en-
ough to provide adequate bearing capacity for the subgrade. However, under-
drain may be needed through this section at least along one side of the road-

way.
UTILITY BUILDING

A utility building is proposed about 80 feet left of the Maine Turnpike
Spur centerline at about Station 29+00. ILocations for 2 borings were submitted
to our office on a plan in September, 1966. This boring plan is shown on Sheet
19 of the illustrations. Boring AC-6l was taken at boring location 1,and AC-62
was taken at boring leccation 2. The details for these 2 borings are shown on
Sheets 15 and 16, respectively. A consolidation test was run on Boring AC-61,
Sample 1U, and included as Sheet 17 of the illustrations.

The borings indicate the soil stratification below the proposed location
of this building consists of a 6 foot layer of loose density reddish brown
sand which is underlain by about 20 feet of medium to soft consistency gray
sllty clay with black spots and streaks. This clay is laminated and has a
few sand lines near the bottom of the layer. Below the clay and overlyirg
the ledge surface is approximately 16 feet of medium density gray sand and
gravel. Ledge was cored at a depth of 43 feet.

Settlement anelysis, assuming P = 2 tons/ sq.ft., was done at the center
of the building. Using the stress curves on Sheet 18, a settlement of 0.3

feet was estimated. This settlement should oceur quite rapidly with 50
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percent occurring in approximately A4 months, Since the amount of settlement
is relatively small and should occur quite rapidly, settlement should present

no great problem.

Report Approved by
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SHEET NO. 5

BORING NOTES

All samples and vanes are made. ahead of casing
=== Water elevation . '

=2 Number of blows required to drive extra heavy casing one
foot with 400ft. Ibg. of energy per b‘!ow 4 "% ‘

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

1D S ¢H Sampler #1290's
1C 2" 0.D. 16 ga. seamless tubing
U 3Y2" 0.D 16 ¢a. seamless tubing

IW  Wash sample and number

MD Unsuccessful sample attempt and type of sampler

I,_v Number of blows required to drive spoon or tubing one foot
with 350 ft Ibs. of energy per blow

Sampling spoon or seamless tubing driven by static weight
of drill fods and hammer

Piston sampler
Field vane test
Bottom of boring (may not be bottom of scil strata)
Refusal of drill rods or casing(may not be ledge)
. Locations cored by diamond bit and per cent recovery of rock

SHEAR NOTES
Field vane shear strengths

Laboratory vane shear strengths ‘
Shear strengths in excess of capacity of equipment
One half unconfined compressive strengths

WATER CONTENT NOTES - »
Natural water.contents, given as per cent of dry weight

®---X Plastic and liquid limits
Ignition losses are given as per cent of dry weight

FEepP=T I

O‘X.

SML-203
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- [ e B HELT SR B. P. R. STATE PROJECT NUMBER SHEET TOTAL
) REG. NO. NO. SHEETS
1 MAINE a8

TRANSVERSE SECTIONS

: . I+ 20 HORIZ.
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- ! : ! B. P. R. STATE PROJECT NUMBER SHEET TOTAL
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20 40 0.4 0.8 20 40
ELEV. 4657 B"'3
STA. 10+73 ¢
VBRY STIF|F CONSISTENCY BB- 4
B B"' { BROWN WENTHERED SILTY DRIVING RESISTANCE ————— BLOWS/FT. -
CLAY WITH SANDY AREAS. STA. {1+84 ¢ BB-5
STA. 9+35 ¢ | 20 40 60 , STA. {12+56 ¢
40 Ic | ELEV. 39.66 DRIVING RESISTANCE ————— BLOWS/FT. .
] [PRIVING RESISTANCE ———— BLOWS/FT. L 4 o° T~ DRIVING RESISTANCE ————— BLOWS/FT. BB-6
10 " BROWN SAND €0 40 60 STA. i13+26 ¢
20 60 . —— ELEV. 37.43 20 40 60
ELEV. 36.12 VERY S’TlFFQ\JSlS‘FENCY 307 | ELEV. 3505 DRIVING RESISTANCE BLOWS/FT.
35 D BROWHN| CLAYEY SILT | , 5
\ GRAY & BROWN SAND D | LEDGE :PHYLLITE WITH QUARTZ Y 40
. = OWN SAND WN SAN
587 | d 9 INTRUSIONS ‘B’R\ﬁ \\BRO\S‘ O ELEV. 33.03
LEDGE : QUARTZ | QUARTZITE & 187
30 N §28¢ PHYLLITE 437
¥4 857 LEDGE: 'BIOTI GNEISS ’ { 857 LEDBE : BIOTITE GNEISS B —
‘ | | | i 1877 o B —
) 20 j : DENSE_TO IMEDIUM DEINSITY GRAY |SILTY

— ' ] . ' f //GRAVELLY SAND

LEDGE : QUARTZ INTRUDED PHYLLITE

B-4 B-5

STA. O+74 I0'RT. A LLEY 1Y By B-6
s . STA. {+57 10°RT. STA. 2+41 10'RT
35 DRIVING RESISTANCE BLOWS/FT. DRIVING RESISTANCE BLOWS/FT »
DRIVING RESISTANCE BLOWS/FT.
ELEV. 34 820 = > 320 20 = 2 6 E ’
ELEV. 34 o 0 40 0
30 | ,, -BLEV. 31, 3. ELEV 306 BORING NOTES
\» YERY LOOYE DENSITY BROWN ORGANIC SAND a
~ T - - , , "= NUMBER OF BLOWS REQUIRED TO DRIVE EXTRA HEAVY CASING ONE FOOT WITH 400 FT. LBS. OF ENERGY PER BLOW
- MEDIU Tlv BROWN SAND WITH 20| —
i RO KS & WOODIPIECES VERY LOOSE DENSITY BROWN Sm— [l LOCATION OF SAMPLE OR SAMPLE ATTEMPT
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INTRODUCTION

It is proposed to provide a box culvert to carry the flow of Red Brook
beneath the so-called Rissel Line in the vicinity of station 8780. The
centerline of the proposed culvert is nearly perpendicular to the centerline
of I~295.

Two washborings wers madé on the centerline of the proposed culvert
at locations designated by the consulting firm of Howard, Needles, Tammen
and Bergendoff. These borings were completed during May 1969 by a MSHC
boring crew under the supervislon ofil(r. C. A. Taylor.

A foundation survey sheet has been prepared by the Soils Section showing
a plan of the area with borings located, a profile along the culvert center-
line showing the underlying soils stratification, and boring details
showing the stratification at individual borings as well as some of the
index properties of the various soil strata encountered. A copy of this
foundation survey sheet is included in the illustrations at the back of
this report. Copies of the washboring logs wers provided for the use of
the consulting firm of Howard, Needles, Tammen and Bergendoff in the
summer of 1969. Copies of this soils report will also be forwarded to them
along with the original of the foundation survey sheet.

GENERAL CONDITIONS

Red Brook is a meandering waterway which generally parallels the
proposed alignment of Interstate 295 lying north of it until it crosses
the proposed centerline at station 87+80. A total of four box culverts

are necessary to carry this breok beneath the mainline and ramps.
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At the proposed culvert location discussed in this report (station
87+80) Red Brook lies at the bottom of a wide gully and the uaderlying
soil stratification consists of a thick layer of loose brown sand and
gravel underlain by a transition zone of sand and clay layers which is in
turn underlain by soft to medium consistency very semsitive gray silty
clay. Below this clay layer and above the bedrock surface is a thin
layer of sand and gravel.

SUBSTRUCTURE DETAILS

ed Brook vert igtation 87+80):

The proposed culvert centerline crosass the I-295 centerline at
station 87480 on a 10 degree skew, or nearly at a right angle.

As seen on sheet 1 the culvert aligmment is underlain by a thin
layer of silty peat. This peat 1s about 4.0 feet thick at the north end
of the proposed culvert, but thins to only 2.0 feet at the south end.

It is recommended that this organic layer be completely removed so that
the culvert can be bedded in the underlying sand and gravel. Below this
surflcial peat brown sand and gravel extends to a total depth of 20 to
30 feet below the ground surface. A transition zone of layered clay and
sand seperates the sand from an underlying deposit of very sensitive
medium consistency gray silty clay. This gray silty clay depoait extends
to nearly 70 feet below ground surface on the north end and to slightly
more than 90 feet on the south end of this culvert. Below the gray silty
clay and over the ledge surface is a layer of sand and gravel. This sand

layer was found to be thicker on the south end than the north end of this



3.

culvert, and the ledge surface slopes quite steeply from north to south.
Since there 1s a relativsly thick deposit of gray silty clay beneath
this gully, both stability and settlement were checked. A stability analysis
was run and indicates that the proposed embankment should be stable., A
sumnary of this analysis 1s shown on sheet. 2. Using the stress curves on
sheets 3 through 5 and the consolidation data summarized on sheets 6 to
10, computations were done to estimate settlement at the right and left
shoulder breaks as well a3 at the centerline, It is estimated that about
2.1 fest of settlement can be anticipated at the right shoulder break
(south end of culvert), approximately 1.7 feet of settlement is estimated
at the left shoulder break (north end of culvert) and about 2.75 feet of
settlement is expected at centerline. Thus, it is expected that approxi-
mately five inches of differentisl settlement can be anticipated betuween
the shoulder breaks, However, another facet of this problem which must
be recognized 1s the different time required for the settlement to occur,
Because the thickness of the clay deposit is differeat at each end of the
éulvert, the longest drainage path is different, and the settlement at the
north end of the culvert should occur more rapidly than at the south end.
Even though ultimately the scuth end of the culvert will settle more than
the north end,\for a number of yeérs the settlement at the north end will
be in excess of that at the south end. This is shown graphically on sheet
1l. The flow of Red Brook through this culvert will be from north to
south. It is recommended that this culvert be laid at a grade great enough
to allow the upstream end to settle 1} inches more than the downstream end.
From station 86400 to station 89+00 the proposed embankment height is

nearly constant (16 t feet). Since this area is underlain by escentially
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a constant thickness of clay, it seems unlikely that the amount of settle-
ment would vary greatly. Thus, it is anticipated that the embanlenent between
stations 86400 and 89400 will settle some 2 + feet. Thus, supporting this
box on end bearing pileé would result in a bump. The settlement involved

is long-term and cannot be eliminated prior to paving. Thus, it is
recomended that a culvert be designed to structurally withstand two feet

of settlement and be placed with the expectation that it will settle as the
roadway does. If it is not ecocnomically feasible to design a box culvert

to meet this criteria, it is suggested that the possibility of using two

or more metal culverts in lieu of a box be considered. Whatever 1s designed,
it is imperative that the amount of settlement be taken into account when

deciding on size.
SUMMARY

Soil investigation has been completed for a proposed box culvert which
would carry the flow of Red Brook beneath J-295 at station 87+80. Two
washborings encountered a soil stratificstion of sand over layered clay and
sand underlain by marine clay which is underlzin by sand and then bedrock.

An analysis indicates there is no stability problem at this culvert,
However, settlements of 1.7 feet at the left shoulder break (morth end of
culvert) and 2.1 fee£ of settlement at the right shoulder break (south end
of culvert) are expected. As pointed out in the report, for several years
the total settlement at the upstream end (north end) will be greater than

at the downstream end (south end) due to the difference in rate of setilement,
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even though the south end will ultimately settle the most. Since this
gettlement is of a long-term nmature it is recommended that a box culvert
be designed which will be structurally capsble of withstanding this
settlement. It is recommended that this box be set at a grade which will
allow for 1} inches greater settlement at the upstream end than at the
downstream end which will be the case for some time due to the difference
in rate of settlement,

Because ;)f the settlement expccted 1b is suggested that the possibility
of using two or more metal plpes rather than a concrete box be investigated.
If metal pipes are substituted for a box, it is recommended that they be
placed with a camber such that the culver: at centerline is one foot higher
than the ends when placed. This will comjensate for much of the differential
settlement, although ultimately the culvert will probably have a slight

vt Lt 7

Guy L. "Bake
Area Asst. Soils Engineer

sag.

Approved by

Heivin W, Morgan
Soils Engineer
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