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ACTON ROAD (ROUTE 27) STA. 11+25=
STREAM ALIGNMENT STA. 20+55.00

BENCHMARK: NAIL

SET IN 18"M
(1’A.G.)/
STA 10+74, SAWCUT, EL=206.97'

MEET EXIST. PAVEMENT &

PAVEMENT MARKINGS

REM. EXIST. CMP

PROP. STREAMBED RESTORATION

DOUBLE NESTED THRIE BEAM
GUARDRAIL MOUNTED TO TOP OF
HEADWALL AND WINGWALLS

REM. EXIST. GUARDRAIL WITHIN THE
LIMITS OF PROP. GUARDRAIL (TYP.)

PROP. LIMIT OF GRADING (TYP.)
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TOTAL
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PROJECT FILE NO.
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CULVERT AND HEADWALLS N PROP. TEMP. EROSION
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PROP. GUARDRAIL b STA 11+85, SAWCUT, MEET EXIST. 2ath
END TERMINAL . PAVEMENT & PAVEMENT MARKINGS ABANDON EXISTING CULVERT,
1 SPLICE PROP. GUARDRAIL TO FILL WITH CONTROLLED
o'l X EXIST. GUARDRAIL LOW—STRENGTH MATERIAL
BENCHMARK: NAIL o ' N/F
SET IN UPL#5 PROP. RELOCATED UTILITY TOWN OF WESTFORD \*! -
N (1’A.G.) PROP. PRECAST CONC. POLE (CONSERVATION. COMMISSION) 0@
EDWARD P. KELLY, JR. FL=207.50 WINGWALL & FOOTING (TYP.) EXIST. GAS MAIN TO BE MAP—LOT 13-38 “? @0
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109 ACTON ROAD REMOVE AND RELOCATE
MAP/LOT 13,/40 EXIST. UTILITY POLE
~
PROP. DUMPED PROP. TL—3 W—BEAM GUARDRAIL SPANNING
RIPRAP (TYP.) OVER PROP. BOX CULVERT
® /
\
KEY PLAN
SCALE: 17 = 20’
¢ PROP. CULVERT
B UNNAMED STREAM 2 ACTON ROAD
220 | 220 220 220
9°'—0” CLR. SPAN (SQ.) |
LIMIT OF WORK (9’_']” SKEW) | ‘
AT CSJA'D& g;“l ,Z] (53 PVI STA = 11+40.00
PVI ELEV = 206.31
A.D.=-0.74% 35'=2" (SKEW)
K= 54.24 —LIMIT OF WORK 34'—10" (SQ.)
- 40'VC - STA. 11+85 PROP. PRECAST CONC. BOX PELzoes 40
st PROP. o3| 14835SSD  _ |4 MATCH EXISTING CULVERT (CONTRACTOR DESIGNED) =L 206,
GROUND GROUND K Qo
210 - = B 210 210 210
Sl ol % REM. EXIST. 18” CMP
> | Sl@ PROP. THALWEG
w oo EL. 201.16
0.60% PROP. THALWEG
s A o -1.34% | f EL. 200.92
DESIGN (5O—YEI£A\§) 2@_4082 z : PROP. LOW CHORD DESIGN 50—YR FLOOD Y APPROX. EXIST.
: : OP % EL. 204.72+ FL. 204.0+ STREAMBED
PROP. PRECAST CONC. 4—SIDED s - |
CULVERT (CONTRACTOR DESIGNED)——] | PROP. STREAMBED
L EL. 200.97%
200 EXIST. 18" CMP CULVERT TO— o 200 200 SROP. LIMITS, OF e veRT 200
BE REMOVED — | T NATURAL STREAMBED EXCAVATION FL. 198.92
B (RET. EXCAVATED ' '
2 STREAMBED FOR RE—USE) PROP. INVERT ol
| EL. 199.16 e RELOCATED GAS MAIN TO BE
o \ NATURAL STREAMBED (RET. N@/DIRECTIONALLY DRILLED BELOW
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GENERAL NOTES

DESIGN:

IN ACCORDANCE WITH THE 2020 AMERICAN ASSOCIATION OF STATE HIGHWAY

AND TRANSPORTATION OFFICIALS LRFD BRIDGE DESIGN SPECIFICATIONS, FOR HL—93
LOADING. ALL WORK SHALL BE COMPLETED IN ACCORDANCE WITH MASSDOT 2025
STANDARD SPECIFICATIONS FOR HIGHWAYS AND BRIDGES.

SURVEY BENCHMARKS:

BMRK
NAIL SET 1’ ABOVE GROUND IN UPL#5
EL: 207.50°

BMRK:
NAIL SET 1’ ABOVE GROUND IN 18"M
EL: 206.97

BMRK:
NAIL SET 17 ABOVE GROUND IN UPL#1
EL: 208.48

DATE:

TO BE PLACED ON THE OUTSIDE FACE OF BOTH HEADWALLS. A SHEET SHOWING SIZE
AND CHARACTER OF NUMERALS WILL BE FURNISHED. THE DATE USED SHALL BE THE
LATEST YEAR OF CONTRACT COMPLETION AS OF THE DATE THE FIRST HEADWALL IS
CONSTRUCTED. BOTH HEADWALLS SHALL FEATURE THE SAME DATE.

SURVEY NOTES:

THE HORIZONTAL DATUM FOR THIS SURVEY IS THE MASSACHUSETTS COORDINATE
SYSTEM, NAD 1983, MAINLAND ZONE. THE VERTICAL DATUM FOR THIS SURVEY IS THE

NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD88). SAID DATUMS WERE
ESTABLISHED VIA GPS OBSERVATIONS UTILIZING NAD83 (NA2011) EPOCH 2010.00
(MYCS2) AND GEOID 18.

ABUTTING PROPERTY LINES HAVE BEEN COMPILED FROM RECORD INFORMATION.

UNDERGROUND UTILITIES SHOWN HEREON ARE COMPILED FROM FIELD LOCATIONS OF
STRUCTURES AND FROM AVAILABLE RECORD INFORMATION ON FILE AT THE TOWN
ENGINEERING OFFICES, TOWN D.P.W., AND UTILITY COMPANIES. OTHER UNDERGROUND
UTILITIES MAY EXIST. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO
VERIFY THE LOCATION, SIZE & ELEVATION OF ALL UTILITIES WITHIN THE AREA OF
PROPOSED WORK AND TO CONTACT "DIG—SAFE” AT 811 AT LEAST 72 HOURS PRIOR
TO ANY EXCAVATION, DEMOLITION OR CONSTRUCTION.

THIS PLAN IS THE RESULT OF AN ON—THE—GROUND INSTRUMENT SURVEY PERFORMED
BY HANCOCK ASSOCIATES IN JUNE 2024.

PORTIONS OF THE SUBJECT AREA ARE LOCATED IN A SPECIAL FLOOD HAZARD AREA,
ZONE "A” (NO BFE) AS SHOWN ON FEMA NATIONAL FLOOD INSURANCE PROGRAM

(NFIP) FLOOD INSURANCE RATE MAP (FIRM) NUMBER 25017C0242F, HAVING AN
EFFECTIVE DATE OF JULY 7, 2014.

LIMITS OF BORDERING VEGETATED WETLANDS AND MEAN ANNUAL HIGH WATER
ASSOCIATED WITH UNNAMED BROOK SHOWN HEREIN WERE DELINEATED ON MAY 2 AND
S, 2024 BY HANCOCK ASSOCIATES AND LOCATED BY INSTRUMENT SURVEY.

SCALES:

SCALES NOTED ON THE PLANS ARE NOT APPLICABLE TO REDUCED SIZE PRINTS.
DIVIDE SCALES BY 2 FOR HALF—SIZE PRINTS (A3).

FOUNDATIONS:

FOUNDATIONS MAY BE ALTERED, IF NECESSARY, TO SUIT CONDITIONS ENCOUNTERED
DURING CONSTRUCTION, WITH THE APPROVAL OF THE ENGINEER.

UNSUITABLE MATERIAL:
ALL UNSUITABLE MATERIAL SHALL BE REMOVED WITHIN THE LIMITS OF THE
FOUNDATIONS OF THE STRUCTURE, AS DIRECTED BY THE ENGINEER.

ANCHOR BOLTS:

ALL ANCHOR BOLTS SHALL BE SET BY TEMPLATE BEFORE THE CONCRETE IS PLACED.

CONCRETE:

PRECAST ELEMENTS:

THE FABRICATOR IS RESPONSIBLE FOR THE DESIGN AND INSTALLATION OF LIFT HOOKS
FOR ALL PRECAST ELEMENTS. UNDER NO CIRCUMSTANCES WILL THE REBAR ELEMENTS
SHOWN ON THE PLANS BE USED TO LIFT THE PRECAST ELEMENTS. FOR ADDITIONAL
REQUIREMENTS, REFER TO THE "PRECAST CONCRETE ELEMENTS” PORTION OF ITEM
995.1 IN THE SPECIAL PROVISIONS.

THE FOLLOWING CONCRETE MIXES ARE TO BE USED:

5000 HP CONCRETE: PRECAST CULVERT, PRECAST HEADWALL, PRECAST CUTOFF
WALLS, PRECAST WINGWALLS, AND PRECAST FOOTINGS.

REINFORCEMENT:

REINFORCING STEEL SHALL CONFORM TO THE REQUIREMENTS OF AASHTO M 31 GRADE
60. ALL REINFORCING STEEL SHALL BE EPOXY COATED. UNLESS OTHERWISE NOTED
ON THE CONSTRUCTION DRAWINGS, ALL BARS SHALL BE LAPPED AS FOLLOWS:

MODIFICATION CONDITION: #4 BARS #5 BARS #6 BARS
1. NONE 16" 17”7 217
2. 127 OF CONCRETE BELOW BAR 18" 22" 27"
5. EPOXY COATED BARS, COVER < 3db, OR

CLEAR SPACING < 6db 217 26" 317
4.  COATED BARS, ALL OTHER CASES 17" 217 25"
5. CONDITION 2. AND 3. 23" 29" 35"
6 CONDITION 2. AND 4. 217 27" 32"

ALL OTHER BARS SHALL BE LAPPED AS SHOWN ON THE CONSTRUCTION DRAWINGS.

WATERPROOFING:

ALL WATERPROOFING USED ON TOP SLAB OF PRECAST CULVERT SHALL BE MEMBRANE
WATERPROOFING. DAMP—-PROOFING SHALL BE USED ON THE EXTERIOR OF THE
CULVERT SIDEWALLS AND BACK FACE OF THE WINGWALL STEMS.

TRAFFIC:

THE ROAD SHALL REMAIN OPEN TO ONE LANE OF ALTERNATING TRAFFIC DURING
CONSTRUCTION TO THE MAXIMUM EXTENT POSSIBLE. A FULL DETOUR WILL BE
IMPLEMENTED FOR A SHORT DURATION (EXPECTED TO BE 1—2 WEEKS) TO REMOVE
THE EXISTING PIPE AND INSTALL THE NEW BOX CULVERT. THE TEMPORARY TRAFFIC
CONTROL PLAN SHALL BE DESIGNED BY THE CONTRACTOR AND SUBMITTED TO THE
ENGINEER FOR APPROVAL. THE TEMPORARY TRAFFIC CONTROL PLANS SHOWN ON THIS
PLAN ARE CONCEPTUAL ONLY.

UTILITIES:

DURING CONSTRUCTION, THE CONTRACTOR SHALL LOCATE AND PROTECT FROM DAMAGE
ALL UTILITIES THAT ARE TO REMAIN. ANY TEMPORARY UTILITY SUPPORTS OR UTILITY
RELOCATIONS REQUIRED AND SHOWN ON THE CONSTRUCTION DRAWINGS SHALL BE
COORDINATED WITH THE ENGINEER.

THE DOWNSTREAM END OF THE PROPOSED STRUCTURE IS IN PROXIMITY TO OVERHEAD
AND UNDERGROUND UTILITIES. THE CONTRACTOR SHALL COORDINATE WITH THE
ENGINEER AND RESPECTIVE UTILITY COMPANIES PRIOR TO STARTING WORK.

CONTROL OF WATER SYSTEM:

CONTROL OF WATER SYSTEM SHALL BE DESIGNED BY THE CONTRACTOR AND
SUBMITTED TO THE ENGINEER FOR APPROVAL, PER ITEM 991.1. APPROXIMATE LIMITS
SHOWN ON THIS PLAN ARE CONCEPTUAL AND THE FINAL LOCATION SHALL BE
DETERMINED BY THE CONTRACTOR.

WESTFORD

ACTON ROAD OVER UNNAMED STREAM

STATE FED. AID PROJ. NO.

SHEET | TOTAL
NO. | SHEETS

ESTIMATED QUANTITIES
(NOT GUARANTEED)

ITEM 140. BRIDGE EXCAVATION. ...t 295 CY
ITEM 148.01 DREDGING AND STOCKPILING OF STREAMBED MATERIAL............. 15 CY
ITEM 151.2 GRAVEL BORROW FOR BACKFILLING STRUCTURES AND PIPES 155 CY
ITEM 156.1 CRUSHED STONE FOR BRIDGE FOUNDATIONS......ccooeiiiiin. 50 TON
ITEM 698.1 GEOTEXTILE FABRIC FOR STABILIZATION. ...t 100 SY
ITEM 698.4 GEOTEXTILE FABRIC FOR PERMANENT EROSION CONTROL.......... 50 SY
ITEM 983. DUMPED RIPRAP .. e 65 TON
ITEM 983.521 STREAMBED RESTORATION ...ttt 40 CY
ITEM 991.1 CONTROL OF WATER. ..ot 1 LS

ITEM 995.01 CULVERT STRUCTURE. .. o 1 LS

MA N.A. 3 16
PROJECT FILE NO. T1463
GENERAL NOTES
SEISMIC DESIGN CRITERIA
DESIGN RETURN PERIOD: 1000
DESIGN SPECTRA
As 0.125 g
SDs 0.251 g
SD1 0.098 ¢
SITE CLASS D
SEISMIC DESIGN CATEGORY (SDC) A
HYDRAULIC DESIGN DATA
DRAINAGE AREA (SQ. MILES) 0.15
DESIGN FLOOD DISCHARGE (C.F.S.) 67
DESIGN FLOOD FREQUENCY (YEARS) S0
DESIGN FLOOD VELOCITY (F.P.S.) 1.6
DESIGN FLOOD ELEVATION (FEET, NAVD) 204.0
BASE (100—YEAR) FLOOD DATA
BASE FLOOD DISCHARGE (C.F.S.) 103
BASE FLOOD ELEVATION (FEET, NAVD) 204.6
DESIGN AND CHECK SCOUR DATA
DESIGN SCOUR FLOOD EVENT 100
RETURN FREQUENCY (YEARS)
DESIGN FLOOD ABUTMENT SCOUR DEPTH (FEET) 0.0
DESIGN FLOOD PIER SCOUR DEPTH (FEET) NA
CHECK SCOUR FLOOD EVENT 500
RETURN FREQUENCY (YEARS)
CHECK FLOOD ABUTMENT SCOUR DEPTH (FEET) 0.0
CHECK FLOOD PIER SCOUR DEPTH (FEET) NA
FLOOD OF RECORD
DISCHARGE (C.F.S.) UNKNOWN
FREQUENCY (IF KNOWN, YEARS) UNKNOWN
MAXIMUM ELEVATION (FEET, NAVD) UNKNOWN
DATE (MM/YYYY) UNKNOWN
HISTORY OF ICE FLOES NO
EVIDENCE OF SCOUR
AND EROSION NO
TEMPORARY WATER CONTROL
DESIGN DATA
DESIGN FLOOD DISCHARGE (C.F.S.) 2
DESIGN FLOOD FREQUENCY (YEARS) 2

DESIGN FLOOD VELOCITY (F.P.S.)

DESIGN FLOOD ELEVATION (FEET, NAVD)
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WESTFORD
ACTON ROAD OVER UNNAMED STREAM

SHEET | TOTAL
STATE FED. AID PROJ. NO. NO. | SHEETS
MA N.A. 4 16
PROJECT FILE NO. T1463

BORING LOGS (1 OF 2)

BORING B-—1 BORING B-—1

m GEOSCIENCES TESTING AND RESEARCH, INC. “ m GEOSCIENCES TESTING AND RESEARCH, INC.
55 Middlesex Street, Suite 225, North Chelmsford, MA. 55 Middlesex Street, Suite 225, North Chelmsford, MA.
G I I 2 Phone: (978) 251-9395 www.gtrinc.net G I I 2 Phone: (978) 251-9395 www.gtrinc.net
ENGINEERING SINCE 1995 Boring No. GTR1 ENGINEERING SINCE 1995 Boring No. GTR1
Page: 1of2 Page: 20f2
Project Name: Acton Road Culvert GTR Job #: 24.187 Project Name: Acton Road Culvert GTR Job #: 24.187
Location: Westford, MA GTR Rep: P.Dion, M. Samargedlis Location: Westford, MA GTR Rep: P.Dion, M. Samargedlis
Reviewer: C. George Reviewer: C. George
Drilling Co. Carr-Dee Corp. Drilling Co. Carr-Dee Corp.
Driller: Steve DeSimone Helper(s): Codie Hardey Equipment Casing [ Sampler| Core Groundwater Depth (ft) Driller: Steve DeSimone Helper(s): Codie Hardey Equipment Casing | Sampler| Core Groundwater Depth (ft)
Start Date: June 18, 2024 End Date: June 18, 2024 Type HW SS NX Date Time | Water | Casing| Hole Start Date: June 18, 2024 End Date: June 18, 2024 Type HW SS NX Date Time | Water | Casing| Hole
Ground Surface Elev (ft): +203 Feet Size I.D. 4" 1.375" - 6/18 8:23 6' 30' 32' Ground Surface Elev (ft): +203 Feet Size I.D. 4" 1.375" - 6/18 8:23 6' 30' 32!
Boring Location: See Boring Location Plan Hammer Wt. 300 Ib 140 Ib - Boring Location: See Boring Location Plan Hammer Wt. 300 Ib 140 Ib -
Note: Diedrich D-50 truck rig with autohammer Hammer Fall 30" 30" - Note: Diedrich D-50 truck rig with autohammer Hammer Fall 30" 30" -
a a
s = Sample Data Stratum | . qitional 5 = 3 Sample Data Stratum | yqitional 5
Q c . o Q c . o
= Pen/ Blows Field . I . Data = Pen/ Blows Field _ I . Data
[a) 0 = [a) 7} =
No. Depth (ft. Description and Classification Description No. Depth (ft. Description and Classification Description
EXIST. GROUND SURFACE S Recovery pth (ft. per 6in | Test P P S Recovery pth (ft.) per 6in | Test P P
FL.=206.0x 0 S-1 24/10 8"-2'-8" 20-18 Dry, dense, brown, f-m SAND and Gravel, ASPHALT 1 30 S-10 24/8 30-32 19-9 Medium dense, gray, DISINTEGRATED DISINTEGRATED 4
16-14 trace Silt 8" 18-15 BEDROCK BEDROCK
Bottom of Boring at approximately 32' below 32'
ground surface with no refusal encountered.
5 GRANULAR FILL 35
OBS. GROUNDWATER (6/1 8/24) S-2 24/20 5-7 2-1 Medium dense, dark brown, f-m SAND, little
EL.=200.0+ 9-7 Organic Silt, moist
S-3 24/15 8-10 15-15 Medium dense, brown/tan, f-m SAND, trace 7.5'
14-16 Silt, moist
10 S-4 24/9 10-12 7-4 L b /tan, fine SAND, t Silt 2 40
- - - oose, brown/tan, fine , trace Si
PROP. BOT. OF CUTOFF WALL 7
US EL.=196.16 S-5 24/14 12-14 2-2 Loose, tan, fine SAND, trace Silt
DS EL.=195.92 2-4
15 . . . 45
S-6 24/11 15-17 6-3 Loose, tan, fine SAND, little Silt
SAND
2-4
S-7 24/14 17-19 3-2 Loose, tan, fine SAND, little Silt
3-3
20 . . 50
S-8 24/6 20-22 4-3 Loose, tan, fine SAND, some Silt
2-2
23.5'
25 S-9 24/15 25-27 9-3 M. Stiff cl SILT, t fine Sand >>
- - - .Stiff, gray, Claye , trace fine San
gray vey CLAYEY SILT
3-6
28' 3
DISINTEGRATED
BEDROCK
NOTES: NOTES:
1. Ground surface elevation gathered from Google Earth 4. The disintegrated bedrock was completely decomposed into a strong soil matrix with small rock fragments still intact; the soil component of the disintegrated rock consisted of
2. Hollow stemmed augers used for S-1 through S-3 fine sand and gravel with trace silt and clay.
3. Heavy drill rod chatter noted at 28'
Order of Sample Description (Modified Burmister) PENETRATION RESISTANCE (N) GUIDE Order of Sample Description (Modified Burmister) PENETRATION RESISTANCE (N) GUIDE
1. Moisture Content: Dry, Moist, Wet Cohesionless Soils (Sands) Cohesive Soils (Clays) 1. Moisture Content: Dry, Moist, Wet Cohesionless Soils (Sands) Cohesive Soils (Clays)
2. Soil Relative Density or Consistency Relative Density / Blows per Foot Consistency / Blows per Foot 2. Soil Relative Density or Consistency Relative Density / Blows per Foot Consistency / Blows per Foot
3. Color Very Loose >> 0-4 Very Soft >> Below 2 3. Color Very Loose >> 0-4 Very Soft >> Below 2
4. Major Component: Should be capitalized Loose >> 4-10 Soft >> 2-4 4. Major Component: Should be capitalized Loose >> 4-10 Soft >> 2-4
5. Minor Component: "and" -35% to 50% minor grain size Medium Dense >> 10-30 Medium Stiff >> 4-8 5. Minor Component: "and" -35% to 50% minor grain size Medium Dense >> 10-30 Medium Stiff >> 4-8
"some" -20% to 35% minor grain size Dense >> 30-50 Stiff >> 8-15 "some" -20% to 35% minor grain size Dense >> 30-50 Stiff >> 8-15
"little" - 10% to 20% minor grain size Very Dense >> Over 50 Very Stiff  >> 15-30 "little" - 10% to 20% minor grain size Very Dense >>Over 50 Very Stiff  >> 15-30
"trace" -<10% of minor grain size Hard >> Over 30 "trace" -<10% of minor grain size Hard >> Over 30

BORING NOTES:

1. LOCATION OF BORINGS SHOWN ON THE PLAN THUS: &

2. BORINGS ARE TAKEN FOR PURPOSE OF DESIGN AND SHOW CONDITIONS AT BORING POINTS
ONLY, BUT DO NOT NECESSARILY SHOW THE NATURE OF THE MATERIALS TO BE
ENCOUNTERED DURING CONSTRUCTION.

5. WATER LEVELS SHOWN ON THE BORING LOGS WERE OBSERVED AT THE TIME OF TAKING
BORINGS AND DO NOT NECESSARILY SHOW THE TRUE GROUND WATER LEVEL.

4. FIGURES IN COLUMNS INDICATE NUMBER OF BLOWS REQUIRED TO DRIVE A 1-3/8" 0.D., 24
INCH LONG, SPLIT SPOON SAMPLER IN 6" INTERVALS USING A 140 POUND WEIGHT FALLING
30"

5. ALL BORINGS WERE MADE ON JUNE 18, 2024 BY GEOSCIENCES TESTING AND RESEARCH,
INC (GTR).

6. THE NORTH AMERICAN VERTICAL DATUM (NAVD) OF 1988 IS USED THROUGHOUT.
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WESTFORD
ACTON ROAD OVER UNNAMED STREAM

SHEET | TOTAL
STATE FED. AID PROJ. NO. NO. | SHEETS
MA N.A. 5 16
PROJECT FILE NO. T1463

BORING LOGS (2 OF 2)

BORING B—=2 BORING B—=2

GEOSCIENCES TESTING AND RESEARCH, INC. GEOSCIENCES TESTING AND RESEARCH, INC.
55 Middlesex Street, Suite 225, North Chelmsford, MA. 55 Middlesex Street, Suite 225, North Chelmsford, MA.
Phone: (978) 251-9395 www.gtrinc.net Phone: (978) 251-9395 www.gtrinc.net
ENGINEERING SINCE 1995 Boring No. GTR-2 ENGINEERING SINCE 1995 Boring No. GTR-2
Page: 1of2 Page: 20f2
Project Name: Acton Road Culvert GTR Job #: 24.187 Project Name: Acton Road Culvert GTR Job #: 24.187
Location: Westford, MA GTR Rep: P. Dion, M. Samargedlis Location: Westford, MA GTR Rep: P. Dion, M. Samargedlis
Reviewer: C. George Reviewer: C. George
Drilling Co. Carr-Dee Corp. Drilling Co. Carr-Dee Corp.
Driller: Steve DeSimone Helper(s): Codie Hardey Equipment Casing | Sampler| Core Groundwater Depth (ft) Driller: Steve DeSimone Helper(s): Codie Hardey Equipment Casing | Sampler| Core Groundwater Depth (ft)
Start Date: June 18, 2024 End Date: June 18, 2024 Type NW SS NX Date Time | Water | Casing | Hole Start Date: June 18, 2024 End Date: June 18, 2024 Type NW SS NX Date Time | Water | Casing| Hole
Ground Surface Elev (ft): +203 Feet Size I.D. 3" 1.375" - 6/18 2:24 7' 25' 32' Ground Surface Elev (ft): +203 Feet Size I.D. 3" 1.375" - 6/18 2:24 7' 25 32!
Boring Location: See Boring Location Plan Hammer Wt. 300 Ib 140 1b - Boring Location: See Boring Location Plan Hammer Wt. 300 Ib 1401b -
Note: Diedrich D-50 truck rig with autohammer Hammer Fall 30" 30" - Note: Diedrich D-50 truck rig with autohammer Hammer Fall 30" 30" -
a a
£ & Sample Data Stratum | augitional | g s ] Sample Data Stratum | augitional | 8
() c . o Q c . o
= Pen/ Blows Field o e . Data = Pen/ Blows Field . e . Data
(&) %) = [a) 7} 2
No. Depth (ft. Description and Classification Description No. Depth (ft. Description and Classification Description
EXIST. GROUND SURFACE S Recovery pth (ft.) per 6in | Test P P S Recovery pth (ft.) per 6in | Test P P
FL.=206.0+ 0 S-1 24/10 0-2 6-9 Very dense, brown, GRAVEL and f-m Sand, ASPHALT 1 30 S-7 24/5 30-32 21-43 Very dense, gray, DISINTEGRATED BEDROCK |DISINTEGRATED
10-5 trace Silt, trace asphalt, dry 8" 34-39 BEDROCK
Bottom of Boring at approximately 32' below 32'
ground surface with no refusal encountered.
GRANULAR FILL
> . . . 35
S-2A 12/7 5-6 3-6 S-2A: Medium dense, black, fine SAND, little
OBS. GROUNDWATER (6/18/24) s28 | 12/6 67 78 Org. Silt, trace Roots. 3 2
FL..=199.0+ S-2B: f-m SAND, trace Silt, moist
10 . . 40
S-3 24/16 10-12 4-3 Loose, tan, fine SAND, trace Silt
PROP. BOT. OF CUTOFF WALL 75
US EL.=196.16
DS EL.=195.92
15 . . 45
S-4 24/16 15-17 4-3 Loose, tan, fine SAND, little Clayey SILT FINE SAND
3-3
20 . . . 50
S-5 24/15 20-22 3-2 Loose, tan, fine SAND, little Silt
2-1
25 24 3 55
S-6 24/9 25-27 17-19 Dense, gray, GRAVEL and f-c Sand, trace Silt
13-29
GRAVEL AND
SAND
NOTES: NOTES:
1. Ground surface elevation gathered from Google Earth 4. The disintegrated bedrock was completely decomposed into a strong soil matrix with small rock fragments still intact; the soil component of the disintegrated rock consisted
2. Hollow-stemmed augers used for S-1 and S-2 of fine sand and gravel with trace silt and clay.
3. Heavy drill rod chatter noted at 24'
Order of Sample Description (Modified Burmister) PENETRATION RESISTANCE (N) GUIDE Order of Sample Description (Modified Burmister) PENETRATION RESISTANCE (N) GUIDE
1. Moisture Content: Dry, Moist, Wet Cohesionless Soils (Sands) Cohesive Soils (Clays) 1. Moisture Content: Dry, Moist, Wet Cohesionless Soils (Sands) Cohesive Soils (Clays)
2. Soil Relative Density or Consistency Relative Density / Blows per Foot Consistency / Blows per Foot 2. Soil Relative Density or Consistency Relative Density / Blows per Foot Consistency / Blows per Foot
3. Color Very Loose >> 0-4 Very Soft >> Below 2 3. Color Very Loose >> 0-4 Very Soft >> Below 2
4. Major Component: Should be capitalized Loose >> 4-10 Soft >> 2-4 4. Major Component: Should be capitalized Loose >> 4-10 Soft >> 2-4
5. Minor Component: "and" -35% to 50% minor grain size Medium Dense >> 10-30 Medium Stiff >> 4-8 5. Minor Component: "and" - 35% to 50% minor grain size Medium Dense >> 10- 30 Medium Stiff >> 4-8
"some" -20% to 35% minor grain size Dense >> 30-50 Stiff >> 8-15 "some" -20% to 35% minor grain size Dense >> 30-50 Stiff >> 8-15
"little" - 10% to 20% minor grain size Very Dense >> Over 50 Very Stiff >> 15-30 "little" - 10% to 20% minor grain size Very Dense >>Over 50 Very Stiff >> 15-30
"trace" -<10% of minor grain size Hard >> Over 30 "trace" -<10% of minor grain size Hard >> Over 30
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PROP. TRANSITION TO THRIE BEAM

STA 10492, 14.5° LT TO
STA 10498, 145" LT

PROP. TL—3 W—-BEAM
STA 10453, 15.3° LT TO

STA 10+92, 14.5° LT

PROP. PRECAST BOX CULVERT (TYP.)
(CONTRACTOR DESIGNED)

PROP. THRIE BEAM MOUNTED TO TOP
OF HEADWALL AND WINGWALLS

PROP. GUARDRAIL TRAILING ANCHORAGE
STA 10+44, 15.3° LT TO

STA 10+53, 15.3 LT

p—

L L S XK T 7 7 77 7 7 7 7 77

PROP. SAWCUT, LIMIT OF MILL &
OVERLAY, MEET AND MATCH EXIST./
PAVEMENT & PAVEMENT MARKINGS

\VCAQE\

0 0 0

6 SPACES @ 4'-0" = 24°-0"

Vo 77“! TR

I L _ \ Ve e
: \ \

\ \
I \ &
: \ R—2 |
I
I

PROP. TRANSITION TO THRIE BEAM
STA 11447, 14.5" LT TO
STA 11+53, 14.5" LT

PROP. TL-3 W-BEAM
STA 11453, 14.5" LT TO-

WESTFORD

ACTON ROAD OVER UNNAMED STREAM

STATE

SHEET | TOTAL

FED. AID PROJ. NO. NO. | SHEETS

MA

N.A. 6 16

PROJECT FILE NO. T1463

STA 11+79, 14.9" LT

SPLICE PROP. TL—3 W—BEAM
GUARDRAIL TO EXIST. GUARDRAIL

STA 11+79, 14.9” LT

PLAN & ELEVATIONS

NAD &

FOP (TYP.)

STA 10+94.00 \ \ STA 11+30.55
\ e | | , STA 11+65.00 STA 11+85.00
10+50.00 N15°26'47"E \ \
2 11+00.00 ‘%\‘ \ b 11+50.00 12+00.00
PROP. UTILITY POLE LIMIT OF FULL l \ | )
DEPTH PAVEMENT : \
STA 10+74.00 \ PN \\ ACTON ROAD
\
|

OVERHEAD WIRES\

\

\

\
\
\

||

T ———

-

OHW OHW OHW OHW OhvleI ']JOHW 'Tl OHW 4!j v— — _Oi'mj \ OHW \ \ “—UEIVV_ — _llj_ —l OHW l'] OHW ‘L HHW
| " E i
L| L N
PROP. TANGENT END TREATMENT, L AL R
STA 10+76, 15.5' RT TO J ) Qfx

STA 11+01,

PROP. TL—3, GUARDRAIL

15.5" RT

AN NN N T T NN Y N NN

S S S S S SIS S S NSy

STA 11401, 15.5" RT TO

STA 11496, 16.5 RT
PROP. DUMPED RIPRAP (TYP.)
PROP. FLOATING SILT FENCE
PLAN
SCALE: " = 1'-0"
PROP. TL—3 W—BEAM GUARDRAIL
B UNNAMED STREAM SPANNING OVER PROP. BOX CULVERT
PROP. BOT. OF WINGWALL I
COPING (TYP.) i
|
9'—0” (SQ.) DATE, (5” LETTERS) CENTERED BOTH
9'—1" (SKEW) WAYS (TYP. OF BOTH HEADWALLS)
l 6’—3” l
I (TYP.)
> d >
TOP OF SOUTHEAST WINGWALL N\ TOP OF NORTHEAST WINGWALL
FL. = 206.81 FL. = 205.69
7 20xx”
- i—i —_ = /LE i_i i_i L
o
PROP. LOW CHORD ol
EL. = 204.67 _ PROP. DOWNSTREAM INV.
EL. = 200.92
DESIGN (50—YEAR) FLOOD | _/74 NS -
EL. = 204.00 = \ |

PROP. BOT. OF FOOTING
EL. = 196.92

PROP. 4" ¢ WEEPHOLE
(TYP.)

TAPER STREAMBED AT EDGES
OF CULVERT

REMOVE EXIST. 18" CMP

PROP. 12" OF CRUSHED STONE
FOR BRIDGE FOUNDATION OVER
GEOTEXTILE FABRIC FOR
STABILIZATION

EAST ELEVATION

SCALE: 3" = 1’-0"

PROP. PRECAST CONC. BOX
CULVERT (CONTRACTOR
DESIGNED)

PROP. 24" LAYER OF NATURAL
STREAMBED (EXCAVATED
MATERIAL FOR RE—USE)

PROP. PRECAST CUTOFF
WALL

PROP. BOT. OF WINGWALL
COPING (TYP.)

q 1+ N—————1+—-

OHW OHW OHW

VY Y YO Y Y T Y Y Y OYNSY Y YT Y

OHW OHW

OHW

PROP. SAWCUT, LIMIT OF MILL &
OVERLAY, MEET AND MATCH EXIST.
PAVEMENT & PAVEMENT MARKINGS

LIMIT OF FULL DEPTH PAVEMENT

EXIST. GAS MAIN TO BE RELOCATED BELOW THE

SPLICE PROP. TL-3 W—BEAM

PROPOSED CULVERT USING HDD METHODS BY STA 11496,

NATIONAL GRID

REMOVE AND RELOCATE EXISTING UTILITY POLE

PROP. DOUBLE NESTED TL—3 W—BEAM GUARDRAIL

SPANNING OVER PROP. BOX CULVERT

B UNNAMED STREAM
|
i
i
i

16.5" RT

GUARDRAIL TO EXIST. GUARDRAIL

PROP. RELOCATED UTILITY POLE

PROP. DOUBLE NESTED STEEL
THRIE BEAM (BOLTED ON TOP

HEADWALL AND WINGWALLS)

DATE, (5" LETTERS) CENTERED BOTH
WAYS (TYP. OF BOTH HEADWALLS)

9'—0" (SQ.) OF
9'—1” (SKEW)
‘ 4’_0” ‘
(TYP.)
- -
TOP OF NORTHWEST WINGWALL AN
EL. = 206.69 20X” 7
j i

PROP. LOW CHORD | E - o
FL. = 204.91 T
DESIGN (50—YEAR) FLOOD | - e B |
L. = 204.00 | oo \ |

PROP. BOT. OF FOOTING
EL. = 197.16

PROP. 4” ¢ WEEPHOLE
(TYP.)

TAPER STREAMBED AT EDGES
OF CULVERT

PROP. 12" OF CRUSHED STONE
FOR BRIDGE FOUNDATION OVER
GEOTEXTILE FABRIC FOR
STABILIZATION

WEST ELEVATION

SCALE: " = 1’-0"

TOP OF SOUTHWEST WINGWALL

EL. = 206.81

_———REMOVE EXIST. 18” CMP

PROP. UPSTREAM INV.
EL. = 201.16

T PROP. PRECAST CONC. BOX

CULVERT (CONTRACTOR
DESIGNED)

PROP. 24" LAYER OF NATURAL
STREAMBED (EXCAVATED
MATERIAL FOR RE—USE)

PROP. PRECAST CUTOFF

WALL

Plotted on 12-Jan-2026 1:50 PM
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B ACTON ROAD

NAD 8

WESTFORD
ACTON ROAD OVER UNNAMED STREAM

SHEET | TOTAL
NO. | SHEETS

MA N.A. 7 16

STATE FED. AID PROJ. NO.

PROJECT FILE NO. T1463

FOUNDATION & FRAMING PLAN

&
| §
[7p) PRECAST CONCRETE CULVERT WORKING POINTS
o - WORKING POINT STATION OFFSET (FT)
] 9> WP #1 11417.27 15.67 LT
§ = WP #2 11428.35 15.67 LT
/ < WP #3 11+22.14 19.17 RT
< WP #4 11+33.25 19.17 RT
' < WP #5 11+22.80 15.67 LT
> WP #6 11127.69 19.17 RT
WP #1 (SOUTHWEST WP #7 11409.17 15.67 LT
CORNER)\ 8 —1" 5'-63" 5 —-68" 8 —1” WP #8 11+36.44 15.67 LT
PRECAST CONC. PRECAST CONC. WP #9 11+14.05 19.17 LT
WP #7 (SOUTHWEST WINGWALL WINGWALL i
WINGWALL) ¢ WP #10 11441.34 19.17 RT
gEA BEARING
RING | WP #8 (NORTHWEST WINGWALL)
20” WALL ,
THICKNESS °Te |
(TYP.) |
|

11+25 ACTON ROAD (ROUTE 27)=
20+55.00 STREAM ALIGNMENT

STA 11+19.45

N15—26—46.73F 11

227.04°

\

WP #2 (NORTHWEST CORNER)

PROP. PRECAST CONC.

PRECAST CONC. WINGWALL
FOOTING (CONTRACTOR
DESIGNED) (TYP.)

-

N
STA 11+30.55

\ \
RN (|

\ ~_ | \
! AN

T m

‘ %

\

\ .

BOX CULVERT (TYP.) ‘\ : R

(CONTRACTOR DESIGNED) \

R R

\
\
\
\

— ST olCes

én
4
am—

PROP. CULVERT JOINT (TYP.)

WP #4 (NORTHEAST
CORNER)

34—10" (SQ.)
35'—2" (SKEW)

1” PREFORMED
JOINT FILLER (TYP.)

WP #9 (SOUTHEAST
WINGWALL)

WP #3 (SOUTHEAST////////
CORNER)

WP #10 (NORTHEAST
WINGWALL)

WP #6 (¢ CUL\/ERT)/

8,—1” 57_6%’7 5,_68” ‘ 8;_0”
PRECAST CONC. \ " PRECAST CONC.
WINGWALL WINGWALL

FOUNDATION & FRAMING PLAN

SCALE: " = 1'-0"

Plotted on 12-Jan-2026 1:50 PM
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13" SUPERPAVE BRIDGE SURFACE
COURSE OVER VARIABLE THICKNESS
SUPERPAVE BRIDGE PROTECTIVE COURSE

B UNNAMED STREAM

LIMITS OF MEMBRANE WATERPROOFING

PROP. PGL
/EL. = 206.40

2'—0" (TYP.)

REMOVE EXIST.
18" CMP—

12”

ACTON ROAD OVER UNNAMED STREAM

WESTFORD

STATE

FED. AID PROJ. NO.

SHEET
NO.

TOTAL
SHEETS

MA

N.A.

8

16

PROJECT FILE NO.

T1463

STRUCTURAL DETAILS (1 OF 4)

Plotted on 12-Jan-2026 1:50 PM

(STRUCTDETAILS).DWG

T1463_BR08-12

3—9”
(RISE)

/

TAPER STREAMBED AT
EDGES OF CULVERT —
PRECAST CONCRETE CULVERT NOTES:

4” ¢ WEEP
HOLE (TYP.)

1. CONTRACTOR SHALL SUBMIT PRECAST CONCRETE CULVERT DESIGN
CALCULATIONS AND SHOP DRAWINGS SEALED BY A PROFESSIONAL
ENGINEER REGISTERED IN THE COMMONWEALTH OF MASSACHUSETTS
FOR APPROVAL PRIOR TO FABRICATION. THE PRESCRIBED OPENING
SHALL BE MAINTAINED.

2. THE CONTRACTOR SHALL APPROVE ALL ELEVATIONS AND
DIMENSIONS OF THE SHOP DRAWINGS PRIOR TO FABRICATION.
SHOP DRAWINGS AND CALCULATIONS SHALL BE SUBMITTED TO THE
ENGINEER FOR REVIEW AND APPROVAL PRIOR TO FABRICATION.

3. REINFORCEMENT SHALL BE PLACED WITH A MINIMUM OF 2" COVER.
4. ALL CULVERT REINFORCEMENT SHOWN IS CONCEPTUAL FOR
BIDDING PURPOSES. THE CONTRACTOR SHALL SUBMIT DESIGN
CALCULATIONS AS PART OF THE SHOP DRAWINGS.
THE DESIGN SHALL BE IN ACCORDANCE WITH THE 2020 AASHTO
LRFD BRIDGE DESIGN SPECIFICATIONS WITH CURRENT INTERIM
SPECIFICATIONS THROUGH 2025 AND THE MASSDOT BRIDGE
MANUAL, PART 1, CHAPTER 3 FOR HL—93 LOADING.
6. THE FACTORED BEARING PRESSURE FOR THE STRENGTH | LOAD
PROP. 12” OF CRUSHED STONE FOR 9’~0" (SQ.) 107 CASE IS 3.72 KSF FOR A 11'=0" WIDE CULVERT BOTTOM.
BRIDGE FOUNDATION OVER GEOTEXTILE , - 7. A FACTORED BEARING RESISTANCE OF 6.83 KSF SHALL BE USED
FABRIC FOR STABILIZATION 9'—1r5" (SKEW) (TyP.) IN THE STRENGTH LIMIT STATE DESIGN OF THE CULVERT FOOTING.

LONGITUDINAL CULVERT SECTION THE STRENGTH LIMIT STATE RESISTANCE FACTOR IS 0.45. THE

CONTRACTOR SHALL BE RESPONSIBLE FOR THE SUBGRADE
SCALE: & = 1'-0"

2!_0”
LIMITS OF DAMP—-PROOFING

LIMITS OF DAMP—-PROOFING
I
N

,]2”

,]2”

\PROP. PRECAST CONC. 5.
BOX CULVERT

(CONTRACTOR DESIGNED)

PREPARATION SUCH THAT THE DESIGN BEARING RESISTANCE SHALL

BE ACHIEVED. THE CONTRACTOR SHALL NOTIFY THE ENGINEER IF

THIS BEARING RESISTANCE CANNOT BE MET.
8. THE CONTRACTOR SHALL UTILIZE CONSTRUCTION TECHNIQUES TO
WORK BENEATH OVERHEAD WIRES ABOVE THE WORK AREA.
THE EXISTING GAS MAIN AT THE PROJECT SITE IS TO BE
RELOCATED BY NATIONAL GRID AND INSTALLED BELOW THE
PROPOSED CULVERT USING HDD METHODS. THE INTENT IS FOR
THE RELOCATED GAS MAIN TO BE INSTALLED DEEP ENOUGH BELOW
THE PROPOSED CULVERT THAT IT WILL NOT BE IMPACTED BY THE
REQUIRED EXCAVATION FOR CONSTRUCTION. IT IS THE
RESPONSIBILITY OF THE CONTRACTOR TO COORDINATE THE DEPTH
WITH NATIONAL GRID AND MARK OUT THE GAS MAIN SUFFICIENTLY
TO AVOID ANY IMPACTS DURING CONSTRUCTION.

34'—10" (SQ.)
35'—2" (SKEW) 9.

PROP. DOUBLE NESTED
STEEL THRIE BEAM GUARDRAIL

15" SUPERPAVE BRIDGE SURFACE
BOLTED TO TOP OF HEADWALL 2
( ) COURSE OVER VARIABLE THICKNESS

SUPERPAVE BRIDGE PROTECTIVE COURSE

2'—6" PAVED

B ACTON RD SHOULDER

(ROUTE 27)

,] O’_O"
TRAVEL WAY

PGL
/ 2.0%

> ] /]

/REMO\/E EXIST. 18" CMP
MATCH
/EXISTING

PROP. THALWEG EL.
AT INVERT = 200.92

4” ¢ WEEP HOLE (TYP.)

/12” COPING

PROP. TL—-3 W-BEAM
GUARDRAIL SPANNING OVER
PROP. BOX CULVERT

(EMBEDDED POST BELOW
GRADE IS BEYOND CULVERT)

,] O’_O"
TRAVEL WAY

4’_0’7
PAVED
SHOULDER

3” (MIN.) PAVEMENT THICKNESS
PROP. PRECAST CONC. BOX\ 2.0%
CULVERT (CONTRACTOR DESIGNED) Yz

EXISTING GROUND —

PROP. THALWEG EL. AT
INVERT = 201.16

5'-8" /|

GRAVEL

4’ —113"+
(SQ.)(TYP.) “old

MATCH 1 7-0"+ N |

EXISTING l
\\\_

PROP. LAYER OF NATURAL
STREAMBED MATERIAL MIXED
WITH SIMULATED STREAMBED

MATERIAL (RETAIN EXCAVATED
STREAMBED FOR REUSE)

R‘ISE
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

‘E

|
N

PROP. INVERT /
EL. = 199.16

PROP. PRECAST/ T
CUTOFF WALL (TYP.) .

PROP. 12" OF CRUSHED STONE FOR
©\EXIST. GAS MAIN TO BE RELOCATED

BRIDGE FOUNDATION OVER GEOTEXTILE |
FABRIC FOR STABILIZATION
BELOW THE PROPOSED CULVERT USING
HDD METHODS BY NATIONAL GRID

(SEE NOTE 9)

PROP. INVERT
EL. = 198.92

2,_6”
MIN

TRANSVERSE SECTION NOTES:

1. CONTRACTOR IS RESPONSIBLE FOR THE DEMOLITION OF
ALL EXISTING CULVERT INFRASTRUCTURE.

2. THE PROPOSED ROADWAY ELEVATIONS AND CROSS
SLOPES ARE INTENDED TO MATCH EXISTING CONDITIONS.
CONTRACTOR SHALL SMOOTHLY TRANSITION ALL
PROPOSED ELEMENTS INTO THE EXISTING APPROACHES
AND EMBANKMENT SLOPES.

SHIPLAP JOINT WITH RUBBER SEAL.
FABRICATOR TO DETAIL (TYP.)

TRANSVERSE CULVERT SECTION

SCALE: 8" = 1'-0"

06-January-2026

Final Plans Submittal (S2)




PROP. FINISHED GRADE
Y ?: © /////

1” CAP OVERHANG '\l\#5 U-BAR @ 8"
45 @ 127 ——#5 @ 6

O
=
- 5
STRIATED FACE | S
(SEE DETAILS, SHEET 8) , ” o
5 —10} |
p q [l
GROUTED SPLICE ) 4” ¢ WEEP HOLES (SEE =
COUPLER (TYP.) 12760 4 NOTE 1) a
1 CY. CRUSHED STONE
2” cL. (TYP.) / (TYP.)
,]}4‘-” i %” SHM&
NON—SHRINK GROUT ‘ Cf
(SEE NOTE 2) i o~
_—#6 @ 6
Z L ||
L L4 '|\.1 L4
4” @ PVC SLEEVE (TYP.) E_‘j (lg
8 o

SHEET MEMBRANE

CENTER OVER JOINT

NON—-SHRINK GROUT

OUTSIDE FACE OF
PRECAST UNIT (TYP.)

WESTFORD
ACTON ROAD OVER UNNAMED STREAM
%n 5 x 18" STATE FED. AID PROJ. NO. S:%'?T STI-loETIéATLS
THREADED ROD, GALV MA N.A. 9 16

PROJECT FILE NO. T1463

BOLT POCKET (TYP.), SIZE TO

ACCEPT ROD, NUTS, AND STRUCTURAL DETAILS (2 OF 4)
WASHERS (24"x24”x34” MIN.) ’

V! WATERPROOFING 24” WIDE,
¢ OF 2” @ (MIN.)
9” GROUT PORT, 4°—0” O.C.  CULVERT INVERT
(MINIMUM 2 PORTS) /|
5 | 2"x6" KEYWAY <
L© |
1 BOTTOM OF
<4
. 6 SL|_ #4 STIRRUPS @ 9”
< 7(SEE NOTE)
- |F 1
Tl . 2" CL. (TYP.)
9
= | —#5 (SEE NOTE, TYP.)
° N
18” T\%” CHAMFER (TYP.)
NOTE.:

REINFORCEMENT SHOWN IS PRELIMINARY.
CONTRACTOR TO DETERMINE FINAL REINFORCEMENT.

CUT—OFF WALL CONNECTION DETAIL

SCALE: 1" = 1'=0"

BOT. OF FTGS.

45 @ 127 L 2” CL. (TYP.)

SUBGRADE #5 © 127

8,_6"
PRECAST CONC. FOOTING

TYPICAL WINGWALL SECTION

SCALE: 4" = 1'-0"

NOTES:

1. 4”7 ¢ WEEP HOLES AT 10'-0" 0.C LOCATED 18" ABOVE THE
HEEL OF THE FOOTING, SLOPING 1”7 PER FOOT TOWARDS THE
FRONT FACE. PROVIDE 1 CUBIC YARD OF CRUSHED STONE AT
EACH END OF WEEP HOLE.

2. SHEAR KEYS SHALL HAVE AN EXPOSED AGGREGATE FINISH AND
SHALL BE CLEANED AND SURFACE SATURATED DRY PRIOR TO
PLACING CLOSURE POUR CONCRETE.

5. PRE—BED PREFABRICATED ELEMENT WITH NON—-SHRINK GROUT
WITH THICKNESS MORE THAN SHIM STACK.

PROP.
BOX CULVERT

R / g538)88853858) | e come

\SEE EXPANSION

| < JOINT DETAILS
o —  (THIS SHEET)

PROP. GRADE

2

18” (MIN.)

|
|
|
|
: 1.5
|
|
|
|

FACE OF
PRECAST CONC.

WINGWALL (TYP.)

4"¢ WEEP HOLE
1" PREFORMED
FILLER

WINGWALL STRIATION — ELEVATION

SCALE: " = 1'=0"

EL. 196.92

PROP. PRECAST

WINGWALL\

PLACE FABRIC
ALONG WINGWALL 1.5

FTG. TOE —‘
\ 1 EXISTING /RESTORED
/STREAMBED
KX /\\/

24" THICK
DUMPED RIPRAP LAYER
(M2.02.2—1)

GEOTEXTILE FABRIC
FOR PERMANENT
EROSION CONTROL

FOLD BACK
FABRIC 3'—0"

12" CRUSHED STONE

COMPACTED BACKFILL OR
DISTURBED GRANULAR SOIL

NOTE:

IF BEDROCK IS ENCOUNTERED CLOSER THAN 4'—0" TO FINISHED
GRADE, ELIMINATE CRUSHED STONE LAYER AND GEOTEXTILE FABRIC.

RIPRAP DETAIL AT WINGWALLS

NOT TO SCALE

YA
STRIATION
VALLEY LINE
NREINFORCEMENT T
2" CcL.— T AT FACE OF WALL

1”:|:4 ; 9
FACE OF WALL 2

OR ABUTMENT

FRACTURED
FIN STRIATION

NOTES:

1. THE CONTRACTOR SHALL MAKE SURE THAT THE STRIATION
FINS ARE PLUMB AND LINED UP VERTICALLY FROM PANEL
TO PANEL FOR THE FULL HEIGHT OF THE WALL.

2. THE HORIZONTAL JOINT MAY BE OMITTED IF THE
CONTRACTOR CAN DEMONSTRATE THAT THE FORM LINER
PANELS CAN BE INSTALLED END TO END WITHOUT
CREATING A VISIBLE SEAM IN THE FINAL CAST CONCRETE.

TYPICAL STRIATION DETAIL

SCALE: 3" = 1'=0"

) ‘]E H i B 4”
| = 4" =
/ | 47
FILL SHEAR KEY ,
WITH NON—=SHRINK 17 (TYP.) -1 (TvP.)
GROUT L SEAL JOINT WITH CLOSED
127 £ 727 JOINT —=— CELL POLYETHYLENE
FOAMBACKER ROD
MECHANICAL JOINT DETAIL 3 CHAMFER
SCALE: 1”7 = 1’=0” ” ,
< 12
UMIT OF 2” CHAMFER
DAMP—PROOFING \ .
| CONST. JOINT
Y . " (RAKE FINISH)
VA = | Z
2= — #4 (TYP.)
\R _ ln
- 2
2" CL. (TYP.)
= -
FACE OF WINGWALL \ \
JOINT SEALER YA
SQUARED ) \ ”
SECTION BOTH 17 PREFORMED FILLER #5 MECHANICAL 127 WIDE JOINT WRAP
SIDES REINFORCING BAR SPLICER (ASTM C877) INSTALLED
@ 12" (SEE NOTE 1, TYP.) PER MANUFACTURER’S
INSIDE FACE OF REQUIREMENTS
CULVERT OPENING
NOTES:

%

WINGWALL JOINT PLAN

SCALE: 1”7 = 1'=0"

/TOP OF WINGWALL
0" CAP OVERHANG
']”—>T /

,]2”
COPING

”»

i

DEPTH OF ==
STRIATION

>—TOP OF FORM LINER

/— STRIATION VALLEY LINE

FACE OF WINGWALL
/_

TOP OF WINGWALL DETAIL

NOT TO SCALE

1. THE CONTRACTOR MAY SUBSTITUTE EXTENDED #5 HOOPS

FACE OF HEADWALL FOR THE MECHANICAL REINFORCING BAR SPLICERS AND

THREADED REBARS AS SHOWN.

2. CULVERT REINFORCEMENT IS NOT SHOWN FOR CLARITY.

COPING DETAILS

SCALE: 1”7 = 1'=0
OFFSET BLOCK
,]9_7’
PROP. DOUBLE NESTED :
STEEL THRIE BEAM (SEE 3”7 NOM.
DETAILS) \#« ¢ T s x 10
\ BUTTON—HEAD
BOLT
BLOCK STOP NAIL
(SEE NOTE 1)
2" CL.
PROP. FINISHED GRADE\ ol af
[ [
Al s T
3" CL—~ #E
45 @ 6
~
2” CL.
y

NOTES:
1. DRIVE ONE NAIL PER BEAM TIMBER OFFSET BLOCK TO PREVENT

BLOCK ROTATION. USE ASTM A153 HOT DIP GALVANIZED STEEL 33"
TYPE 16D NAILS. DRIVE THE NAIL THROUGH THE UNUSED FLANGE
BOLT HOLE AND BEND THE NAIL SO ITS HEAD CONTACTS THE
FLANGE

TOP OF WINGWALL REINFORCING DETAIL

SCALE: ¥ = 1"-0"
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PROP. PRECAST
CULVERT

F STREAMBED
RESTORATION
MATERIAL MEET EXISTING
STREAMBED

12" OF CRUSHED STONE
FOR BRIDGE FOUNDATION

-
OVER GEOTEXTILE FABRIC 1 ~
FOR STABILIZATION—_| T
N
BN | |
A | LIMITS OF OPEN

T\ I i
L5 CUT EXCAVATION
AND STREAMBED
VARIES RESTORATION

———

STREAMBED RESTORATION DETAIL

SCALE: 7 = 1'-0"

B UNNAMED BROOK

Q50 |
EL. 204.0+ 90"
7'—6"
2 MIN.
| (TYP.)
== 1

6"+

PROP. STREAMBED / NI \
US INV. EL. 201.16 (\ EXIST.

DS INV. EL. 200.92 GROUND

PROP. STREAMBED RESTORATION
(THICKNESS VARIES)

CHANNEL APPROACH SECTION

SCALE: 3 = 1'-0"

STREAMBED RESTORATION/CREATION NOTES:

1.

EXISTING STREAMBED MATERIAL THAT IS EXCAVATED SHALL BE STOCKPILED
ONSITE TO BE RE—USED WHEN RESTORING/CREATING STREAMBED
FOLLOWING INSTALLATION OF THE NEW CULVERT.

IF THERE IS INSUFFICIENT STOCKPILED STREAMBED MATERIAL FROM
EXCAVATION ACTIVITIES, A SIMULATED STREAMBED MATERIAL SHALL BE
USED. STONE GRADATION WILL APPROXIMATE THE FOLLOWING SIZE
DISTRIBUTION; AMOUNTS FINER THAN EACH LABORATORY SIEVE (SQUARE
OPENINGS) (PERCENT BY WEIGHT):

SIZE MATERIAL PERCENTAGE
0.01” SAND 5
0.07" COARSE SAND 10
137 =2" BANK RUN GRAVEL 25
2"—4" SMALL COBBLE 50
478" MEDIUM COBBLE 10

SIMULATED STREAMBED MATERIAL SHALL CONSIST OF FIELD STONE OR
NATURAL RIVER ROCK. CRUSHED STONE FROM A QUARRY OR OTHER
SOURCES WILL NOT BE PERMITTED.

6" (MAX.)

PROP. SLOPE

12”

BOTTOM OF ROADWAY

SUB—BASE\ 6”7 (MAX.)

KXAXAKAXAXAXAKAXAXAKN

12” (TYP.)

NOTES:

—

HATCHED ARES INDICATE THE LIMIT OF GRAVEL BORROW
FOR BACKFILLING STRUCTURES AND PIPES.

THE BACKFILL PLACED AROUND THE STRUCTURE SHALL
BE DEPOSITED ON BOTH SIDES TO APPROXIMATELY THE
SAME ELEVATION AT THE SAME TIME.

LIMITS OF GRAVEL BORROW FOR

BACKFILLING STRUCTURES AND PIPES

SCALE: 37 = 1’-0"

ACTON ROAD OVER UNNAMED STREAM

WESTFORD

STATE

FED. AID PROJ. NO.

SHEET
NO.

TOTAL
SHEETS

MA

N.A.

10

16

PROJECT FILE NO.

T1463

STRUCTURAL DETAILS (3 OF 4)
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WESTFORD
ACTON ROAD OVER UNNAMED STREAM

SHEET | TOTAL
NO. | SHEETS

MA N.A. 11 16

STATE FED. AID PROJ. NO.

PROJECT FILE NO. T1463

STRUCTURAL DETAILS (4 OF 4)

THRIE BEAM NOTES:

3 —14" 3 —14" 3 —14" 3 —14" 183" 183" 183" 4'—0”
FACE OF
DOUBLE N
NESTED 1" —73
THRIE BEAM—\
T \
| U
':Fr'%o oO— O
_J///;? 578" OFFSET WINGWALL
W6x9 POST (TYP.) BLOCK (TYP.)
PROP. GRANITE CURB
TRANSITION 0” TO 6” REVEAL
PLAN
TL—-3 W—BEAM GUARDRAIL 6 —3" DOUBLE NESTED THRIE BEAM
(SINGLE FACED) THRIE BEAM TRANSITION PANEL (SINGLE FACED)
W6ex9 (TYP.)
W6x25 POST——0
H
H
//:IK
// O
//AL _ —
—_— 4_//
YA A /

NOTE.

175" ® HOLES FOR
1" ¢ ANCHOR BOLTS

(TYP.)

3" ¢ HOLE CENTERED

ON PLATE

ANCHOR PLATE
%n X ,]O” X ,]21’

\ WINGWALL

GRANITE CURB_/////
TYPE VA

ELEVATION

4’—0" PROP. GRANITE CURB
TRANSITION (WEST WINGWALLS)

GUARDRAIL TRANSITION DETAIL

SCALE: 37 = 1’0"

&~
- |

o &
Ses -
N

[

e

HARDENED /
WASHER

ANCHOR R
\

s

,I%n ,I%H 1”

2A

ANCHOR PLATE

SCALE: 3" = 1'-0"

® ASTM F1554

10" GRADE 105 TYPE

ANCHOR BOLT

ANCHOR BOLT

SCALE: 3" =

NOTE WELL !l
3" PROJECTION
EXTREMELY CRITICAL
1” @ ANCHOR BOLTS IN 13" 5 |/
@ HOLES WITH HARDENED R
PLATE WASHER (TYP.) //‘1z THICK PLATE
TOP OF /
CONCRETE ]
4 3
- 1”4»4‘<7
S ~ _
wex25—"| |\ ! ! SN
Al Il ]
SEE NOTE 1 p -
( ) N
45 :
N
TACK WELD
V 3” 7” 27’
% E
,]2’7
BASE PLATE
1'=0" SCALE: 3” = 1'=0”

1. POST TO FLANGE WELD DOES NOT REQUIRE MAGNETIC PARTICLE TESTING. BEVEL OUTSIDE
FLANGES OF POST. FIT POST TO BASE PLATE. WELD 5%  FILLET ON INSIDE OF FLANGE AND

WEB.
MINIMUM OF 3” REINFORCEMENT.

BACKGOUGE OUTSIDE OF FLANGE TO SOUND METAL. COMPLETE GROOVE WELD WITH
WELD IS THE SAME ON BOTH FLANGES.

2’_7”

LPROF’. GRADE AT FRONT FACE
OF WINGWALL

ALL STEEL CONNECTING BOLTS AND FASTENERS FOR POSTS SHALL CONFORM TO
ASTM A325 TYPE Ill. ANCHOR BOLTS SHALL CONFORM TO ASTM F1554, GRADE
1095.

RAIL POSTS AND ANCHOR PLATES SHALL BE SEATED ON MOLDED FABRIC
BEARING PADS OR HALF PADS MAY BE USED IN SHIMMING FOR ALIGNMENT.

RAIL POSTS SHALL BE SET PERPENDICULAR TO ROADWAY PROFILE GRADE AND
VERTICALLY IN CROSS SECTION, EXCEPT THAT THE RAIL POSTS SHALL BE

ALIGNED BY THE USE OF SHIMS SO THAT IN THE FINAL ADJUSTMENT NO PART
SHALL DEVIATE MORE THANONE HALF INCH FROM TRUE HORIZONTAL ALIGNMENT.

THE SHIMS SHALL BE 3"x13" AND PLACED BETWEEN THE POST AND THE THRIE
BEAM RAIL. THE THICKNESS OF THE SHIMS SHALL BE DETERMINED BY THE
CONTRACTOR AND SHOWN IN THE SHOP DRAWINGS FOR APPROVAL BY THE
ENGINEER BEFORE ORDERING MATERIAL FOR THIS WORK.

MINIMUM LENGTH OF THE THRIE BEAM SECTIONS IS EQUAL TO TWO POST
SPACES.

THRIE BEAM GUARDRAIL STEEL SHALL BE GALVANIZED AND CONFORM TO THE
AASHTO M180, CLASS B, TYPE IV AND SHALL BE 10 GAGE THICK. USE OF 12
GAGE THICK THRIE BEAM IS EXPRESSLY FORBIDDEN.

POSTS, HAND RAIL STEEL, ANCHOR PLATES AND BASE PLATES SHALL BE
FABRICATED FROM STEEL CONFORMING TO AASHTO M270 GRADE 50 STEEL. ALL
STEEL TO BE GALVANIZED.

SPECIAL DRILLING OF THE THRIE BEAM MAY BE REQUIRED AT THE SPLICES. ALL
DRILLING DETAILS ARE TO BE SHOWN ON THE SHOP DRAWINGS.

PLACE A REFLECTORIZED DELINEATOR IN THE UPPER VALLEY OF THRIE BEAM
EVERY THIRD POST.

DETAILS ARE SHOWN FOR THE STEEL THRIE BEAM HIGHWAY GUARD TO BE
INSTALLED ALONG THE HEADWALL AND WINGWALLS.
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PAVEMENT NOTES:

PROPOSED FULL DEPTH RECONSTRUCTION:
LIMITS: STA 10+95 TO STA 11420

B ACTON ROAD SHLD. VARIES STA 11+32 TO STA 11455
0 =6 MIN. SURFACE: 14" SUPERPAVE BRIDGE SURFACE COURSE 12.5 (SSC—B—12.5) OVER
o o o 6 =67 MAX. 2” SUPERPAVE INTERMEDIATE COURSE 12.5 (SIC—12.5) OVER
prOP. 47 20 4—0 10 =0 10 =0 4” SUPERPAVE BASE COURSE 37.5 (SBC—37.5) OVER
S AVEMENT SHLD. TRAVEL LANE TRAVEL LANE
MILLINGS SUBBASE: 12" GRAVEL BORROW, TYPE B OVER
bt SlopE VARIES o g GRAVEL BORROW OR EXISTING MATERIAL MEETING TYPE B SPECIFICATIONS
: — 2'—6" MIN.
(MAX.)(TYP.) B 5 =07 MIN. T PROPOSED FULL DEPTH RECONSTRUCTION (OVER CULVERT):
‘;E ) 0% ) 0% L LIMITS: STA 11420 TO STA 11432
EXIST. GRADE | -— __ == SURFACE: 13” SUPERPAVE BRIDGE SURFACE COURSE 12.5 (SSC—-B-12.5) OVER
(TYP.) H T VARIABLE THICKNESS SUPERPAVE BRIDGE PROTECTIVE COURSE
\ 1 1 *MINIMUM TOTAL PAVEMENT THICKNESS ON CULVERT SHALL BE 3” TOTAL*
Li | Loam AND
SEED (TYP.) PROPOSED PAVEMENT MILLING TRANSITION:

TYPICAL APPROACH SECTION

SCALE: 2" = 1'=0"

COMPOST FILTER TUBE, MINIMUM 12 INCHES IN
DIAMETER WITH AN EFFECTIVE HEIGHT OF 93"

TUBES FOR COMPOST FILTERS SHALL BE JUTE MESH
OR APPROVED BIODEGRADABLE MATERIAL, HOWEVER

PHOTO—BIODEGRADABLE FABRIC SHALL BE REMOVED
AT THE END OF CONTRACT.

DIRECTION

TAMP TUBES IN PLACE TO ENSURE GOOD CONTACT OF FLOW

WITH THE SOIL SURFACE. IT IS NOT NECESSARY TO

TUBES CAN BE
PLACED DIRECTLY ON
EXISTING PAVEMENT
WHEN NECESSARY.

LIMITS: STA 10+75 TO STA 10+95
STA 11+55 TO STA 11+7/5

SURFACE: 14” SUPERPAVE BRIDGE SURFACE COURSE 9.5 (SSC-B-9.5)

TUBES MAY BE PLACED ON THE
UPHILL SIDE OF WELL—ANCHORED,
STATIONARY FEATURES, SUCH AS
TREES, IN LIEU OF STAKING.

Yo%

N
KL

AN

4‘?
e

XS

X

EXISTING TREE

X

A

>
K

X

TRENCH TUBES INTO EXISTING GRADE.

COMPOST TUBES SHALL BE STAKED OR LEANED

AGAINST SUPPORTS (TREES, CINDERBLOCKS) ON
SLOPES 2H:1V OR GREATER.

WHERE NECESSARY, STAKING SHALL BE MIN. 17 X
17 X 3 UNTREATED HARDWOOD STAKES PLACED UP
TO 5 APART OR AS REQUIRED TO SECURE TUBES

T~
LR

EXISTING HEADWALL
OR OTHER OBSTACLE

IN PLACE. TUBES SHALL BE STAKED ACCORDING TO
MANUFACTURER’S SPECIFICATIONS. &S ~
L =
O
\’;)7 UNDISTURBED SOIL & VEGETATION. TUBES <§E
\\\//\\\//\\// SHALL BE PLACED AS CLOSE TO THE s
NN LIMITS OF SOIL DISTURBANCE AS POSSIBLE. %5
\//\\\///\\\/\/ a ~
KK O
Z =
= gg
o <
o
bvlggKOF DIRECTION o
OF FLOW
SECTION VIEW CURVE ENDS UPHILL TO

PREVENT DIVERSION OF
UNFILTERED RUNOFF

NOTES:

1. PROVIDE A MINIMUM TUBE DIAMETER OF 12" FOR SLOPES UP TO 50 FEET IN LENGTH WITH A
SLOPE RATIO OF 3H:1V OR STEEPER. LONGER SLOPES MAY REQUIRE LARGER TUBE DIAMETERS OR

ADDITIONAL COURSING OF FILTER TUBES TO CREATE A FILTER BERM. REFER TO MANUFACTURER’S
RECOMMENDATIONS FOR SITUATIONS WITH LONGER OR STEEPER SLOPES.

INSTALL TUBES ALONG CONTOURS AND PERPENDICULAR TO FLOW.

TUBE LOCATION MAY BE SHIFTED TO ADJUST TO LANDSCAPE FEATURES, BUT SHALL PROTECT
UNDISTURBED AREAS AND VEGETATION TO THE MAXIMUM EXTENT POSSIBLE.

DO NOT INSTALL IN PERENNIAL, EPHEMERAL, OR INTERMITTENT STREAMS.

ADDITIONAL TUBES AND STAKING SHALL BE USED AT THE DIRECTION OF THE ENGINEER.

O Wb

COMPOST FILTER TUBE

NOT TO SCALE

TUBES MAY BE SLEEVED (ONE
INSERTED INTO ANOTHER) OR

PROVIDE A 3" MINIMUM OVERLAP AT
ENDS OF TUBES TO JOIN IN A
CONTINUOUS BARRIER.

STAKES (TYP.)

PLAN VIEW

WESTFORD
ACTON ROAD OVER UNNAMED STREAM

SHEET | TOTAL
NO. | SHEETS

MA N.A. 12 16

STATE FED. AID PROJ. NO.

PROJECT FILE NO. T1463

MISCELLANEOUS DETAILS

EXIST. PAVEMENT | 20'—0" PROP. FULL DEPTH
‘ TRANSITION PAVEMENT
SAWCUT/I —
13" SUPERPAVE SAWCUT /

BRIDGE SURFACE

COURSE 2" SUPERPAVE
INTERMEDIATE COURSE

4” SUPERPAVE
BASE COURSE

FULL DEPTH PAVEMENT TRANSITION

NOT TO SCALE

OUTLET
PIPE
\fSLOPE
. —
EDGE OF
WATER SILT
BROOK BOOM
PLAN
//rFLOAT
v BROOK
o \\SHT BOOM
L FABRIC
5 \ “
//WEBHT
| L L |
\¥fBOTTOM
PROFILE

FLOATING SILT FENCE

NOT TO SCALE
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Plotted on 12-Jan-2026 1:48 PM

(PREFABTOL).DWG

T1463_BR-13

A FOOTING FABRICATION TOLERANCES WESTFORD
WORKING LINE —_ 00 ACTON ROAD OVER UNAMED STREAM
5 | | A | LENGTH (OVERALL) +3” STATE FED. AID PROU. NO. SHEET | TOTAL
| — 4 B | WIDTH (OVERALL) +1” MA N.A. 13 | 16
| - T N PROJECT FILE NO. T1463
| —H C | DEPTH (OVERALL) +3}
; ; PREFABRICATION TOLERANCE
O O 5 | VARIATION FROM SPECIFIED PLAN END SQUARENESS +3” PER 12" WIDTH CATIONTO CES
| OR SKEW +1” MAXIMUM
[ = | VARIATION FROM SPECIFIED ELEVATION END +4" PER 12" WIDTH
I SQUARENESS OR SKEW +1” MAXIMUM
: J J‘/ DOWEL (TYP.) CMP (ABOVE) F | SWEEP OVER MEMBER LENGTH +3"
A
/ \ o | LOCATION OF LEVELING DEVICE OR GROUT PORT Lo —
m | T~ P RN MEASURED FROM A WORKING LINE - | 10-0 |
b2 ] D
| (\.’./\ (\.’-/\ H | LOCAL SMOOTHNESS OF ANY SURFACE +3” IN 10 FEET : I __
/(.’.\K /(.’.\K | | LOCATION OF PROJECTING DOWELS MEASURED FROM | .- ’ \ ° —H ovp
I ~| — ~| — A WORKING LINE - / GROUTED SPLICE n
| O | COUPLER (TYP.) o
_— VERTICAL ADJUSTMENT O
| ASSEMBLY OR GROUT FOOTING ERECTION TOLERANCES - 9__ -—o0——— — — +— — —_  — — —
o PORT (TYP.) — —
/ F | | ERECTION ELEVATION TOLERANCE +}” J
O
- — — — — T T T — — — _ oMP PLAN
L +TE T o
L NOT TO SCALE ] K
i i
PLAN | y | |
NOT TO SCALE | | |
J | N-ef | CMP
VERTICAL ADJUSTMENT | ] | N |
/WORKlNG LINE ASSEMBLY OR GROUT | \ O | |
PORT (TYP.) \ | GROUTED SPLICE |
DOWEL (TYP.) WORKING LINE COUPLER (TYP.)
VERTICAL ADJUSTMENT \ | | o T |
ASSEMBLY OR GROUT
PORT (TYP.) __ — H—— I
T T n n - G
| 5 | ELEVATION
/ WORKING LINE NOT 10 SCALE
© © SECTION
~F WALL ELEMENTS ERECTION TOLERANCES
| /N —/ D NOT TO SCALE
A — — — — — || || ACTUAL ELEVATION FROM SPECIFIED ELEVATION
e Ba— B L MAXIMUM LOW A"
< | MAXIMUM HIGH 17
A
M | MAXIMUM PLUMB VARIATION OVER HEIGHT OF PANEL 3"
ELEVATION SECTION -
o7 10 SCALE NOT TO SCALE N | PLUMB IN ANY 10 FEET OF PANEL HEIGHT .
WALL ELEMENTS FABRICATION TOLERANCES
/@ PRECAST ELEMENT
AND WORKING  LINE A | LENGTH (OVERALL) +}”
REBAR (TYP-)\ V! ‘ Al B | WIDTH (OVERALL) +1”
PRECAST ELEMENT \\ C . C | /GROUT Tuse (1YP.) C | DEPTH (OVERALL) +1”
2 il / GROUT SUPPLIED BY 5 | VARIATION FROM SPECIFIED PLAN END SQUARENESS +3"PER 12 INCH WIDTH
COUPLER MANUFACTURER OR SKEW +1”MAXIMUM
GROUTED SPLICE J i} (TYP.) VARIATION FROM SPECIFIED ELEVATION END +3"PER 12 INCH WIDTH
COUPLER (TYP.) —_ 7] E | SQUARENESS OR SKEW 11" MAXIMUM
o R F | SWEEP OVER MEMBER LENGTH +3”
NON—SHRINK GROUT (TYP.
PRECAST ELEMENT . (TP LOCATION OF GROUTED SPLICE COUPLER MEASURED L1
~A G | FROM A WORKING LINE 7
/
==b_— H | LOCAL SMOOTHNESS OF ANY SURFACE +1” IN 10 FEET
DOWELS - Cf[" SHIM PACK J J | LOCATION OF BLOCKOUT FOR PILES OR VOIDS +1”
(TYP.) K | MAXIMUM PLUMB VARIATION OVER HEIGHT OF CMP VOID +4”
A

NOTES.:

1. USE MATCHING TEMPLATES FOR THE LOCATION OF REINFORCEMENT AND
GROUTED SPLICE COUPLER PLACEMENT WITHIN THE ELEMENTS TO CONTROL
THE CRITICAL DIMENSION "C”.

2. CONSULT MANUFACTURER OF THE GROUTED SPLICE COUPLER FOR PROPER
DIMENSIONS "B” AND "D” AND FOR TOLERANCES ON THESE AND ALL

GROUTED SPLICE COUPLER INSTALLATION TOLERANCES

DIMENSIONS. A | SHIM PACK HEIGHT 147+ 97
3. BEFORE EXECUTING GROUTED SPLICE COUPLER ASSEMBLIES, ALWAYS SEEK B | DOWEL HEIGHT CONSULT MANUFACTURER
g\lPSLTl(ADI_EI_Ag(IDOUNPLRE%C%I\él\E/IgNDATIONS FROM THE MANUFACTURER OF THE GROUTED OCATION OF REINFORCING. GROUTED SPLICE N
: C | COUPLER, AND DOWELS MEASURED FROM A +1
WORKING LINE
GROUTED SPLICE COUPLER DETAILS D | GAP BETWEEN DOWELS AND REINFORCING CONSULT MANUFACTURER

NOT TO SCALE

06-January-2026
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[ P
I——————
[ —

PROP. CONTROL OF
WATER COFFERDAM

TEMP. WORKZONE FOR

TEMP. 6” BYPASS PUMP. REMOVE BYPASS AND
REDIRECT FLOW THROUGH CULVERT AFTER
INSTALLATION AND BEFORE OPENING ROADWAY

CONTROL OF WATER NOTES

WESTFORD
ACTON ROAD OVER UNNAMED STREAM

SHEET | TOTAL
NO. | SHEETS

MA N.A. 14 16
T1463

CONTROL OF WATER

STATE FED. AID PROJ. NO.

PROJECT FILE NO.

1. THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE DESIGN OF THE CONTROL OF

DEWATERING PUMP (PUMP
TO DEWATERING BASIN) / PROP. PRECAST CONC.
WINGWALL (TYP.)
B e e e e ar e e e ——ae
R e R TR Sz,
e ST O S,
7 7 7 7 7 7 7 7 7 7 7 77 — / , ....
éié!c i i | A B_A o ® "{ A e B0 I B —— — 9
: T T |
I / \ | !
‘ ‘\ \ @“ TEMP. CLEAN
| \ \ WATER BYPASS /Eﬁ ACTON ROAD
b e
: 1 R : 12 PC +27.04
. I | —— \-'\———|‘ =c \ : — E e — O '
1 T \ \ \
| PROP. PRECAST ACTON ROAD
\ \
l \ \ CONC. BOX CULVERT CTO O
| ¢ \ \ |
| N \ !
o \ \ |
A = T
IE ) ¥ T AV OHW OHW OHW OHW OH\
i AHW A OHW OHW OHW 'Il 'Il 'f OHW T I—(E'W | 0
-\ INSTALL DEWATERING BASIN — LE i
AND PUMPS. REMOVE AFTER :
CULVERT IS INSTALLED YT Y Y Y Y Y Y Y Y Y NTY Y Y Y Y
N\

TEMP. RIPRAP FOR
DEWATERING BASIN DISCHARGE

SEDIMENT FILTER BAG w/
CONTAINMENT SYSTEM

(OR APPROVED EQUAL)

TEMP. DISCHARGE LINE
FROM DEWATERING
SUMP PUMP

=R
-
K

NOTE.:

DISCHARGE TO DEWATERING BASIN SHOWN IS CONCEPTUAL ONLY AND IS TO BE
DESIGNED BY THE CONTRACTOR. THE CONTRACTOR SHALL SUBMIT SHOP DRAWINGS

TO ENGINEER FOR APPROVAL.

DEWATERING BASIN

NOT TO SCALE

\ \TEMP. RIPRAP FOR
|

\g BYPASS DISCHARGE (TYP.)
s
X
2 1.
2,
&
3.
1.
2,
CONTROL OF WATER PLAN
SCALE: 17 = 10’ 3.
4,
SANDBAGS (TYP.) 5,
FABRIC MEMBRANE 2—YEAR (CONSTRUCTION) A
RETURN FLOOD :
Q=2+ CFS
7.
WATERWAY

4 N

WORK
AREA

\ AN

PROP. SEDIMENT
CONTROL BARRIER

WATER (C.0.W.) SYSTEM AND SHALL SUBMIT A C.O.W. PLAN TO THE ENGINEER FOR
APPROVAL. THE C.O.W. SYSTEM SHOWN IS CONCEPTUAL ONLY. THE C.O.W. SYSTEM
SHALL BE DESIGNED TO WITHSTAND A 2—YEAR STORM EVENT (NAVD).

ACTON ROAD SHALL BE CLOSED TO VEHICULAR AND PEDESTRIAN TRAFFIC AT THE
CULVERT CROSSING PRIOR TO BEGINNING EXCAVATION. DETOUR SIGNAGE WILL BE
INSTALLED IN ACCORDANCE WITH THE MUTCD AND THE TEMPORARY TRAFFIC CONTROL
PLANS INCLUDED IN THESE CONSTRUCTION DRAWINGS.

C.O.W. SYSTEM SHALL BE INSPECTED DAILY FOR WATER LEAKS OR EROSION AND
REPAIRS PROCEDURES SHALL BE IMPLEMENTED ACCORDINGLY.

THE CONSTRUCTION SEQUENCE WITH REGARDS TO THE C.O.W. SYSTEM SHALL BE AS
FOLLOWS:

4.1. CLOSE THE ROADWAY TO VEHICULAR AND PEDESTRIAN TRAFFIC AT THE CULVERT
CROSSING.

4.2.  INSTALL EROSION CONTROLS: TEMPORARY EROSION CONTROL AROUND PROJECT
LIMITS TO PROTECT THE BROOK FROM WORK ZONE SEDIMENT; FLOATING SILT
FENCE IN THE DOWNSTREAM OF THE PROJECT LIMITS TO TRAP ANY FLOATING
DEBRIS/SILT THAT MAY ENTER THE BROOK.

4.3.  INSTALL C.O.W. COFFERDAMS, BYPASS PUMP & PIPE, DEWATERING PUMPS, AND
DEWATERING BASIN.

4.4. PLACE TEMPORARY RIPRAP AT OUTLET FOR BYPASS DISCHARGE.

4.5. DEWATER THE WORK AREA PRIOR TO (AND THROUGHOUT) EXCAVATION TO
FACILITATE INSTALLING THE CULVERT, AND WINGWALLS IN THE DRY CONDITION. ALL
DEWATERING FLOW SHALL PASS THROUGH THE DEWATERING BASIN TO REMOVE
SEDIMENT PRIOR TO DEPOSITING BACK INTO THE BROOK.

4.6. INSTALL THE PRECAST BOX CULVERT AND WINGWALLS. RESTORE THE STREAMBED

IN ACCORDANCE WITH THESE PLANS. INSTALL RIPRAP EMBANKMENT AND LOAM AND

SEED WITH EROSION CONTROL BLANKET IN FRONT OF THE WINGWALLS.

REDIRECT BROOK FLOW THROUGH THE CULVERT.

REMOVE THE C.0.W. COFFERDAMS BYPASS PUMP & PIPE AND TEMPORARY

DEWATERING BASIN.

S
00~

SANDBAG PREPARATION:

UTILIZE 36" X 36" X 36" POLYPROPYLENE BAGS.

A HEAVY BODIED OR SANDY SOIL IS MOST DESIRABLE FOR FILLING SANDBAGS.
ON—-SITE SOURCES MAY BE UTILIZED, AS APPROPRIATE WITH THE APPROVAL OF
THE ENGINEER.

BAGS SHOULD BE FILLED BETWEEN ONE—THIRD TO ONE—HALF OF THEIR CAPACITY
TO PREVENT THE BAG FROM BEING TOO HEAVY AND PERMITS THE BAGS TO BE
STACKED WITH A GOOD SEAL.

SANDBAG PLACEMENT:

REMOVE ANY DEBRIS FROM THE AREA WHERE THE BAGS ARE TO BE PLACED.

FOLD THE OPEN END OF THE UNFILLED PORTION OF THE SANDBAG TO FORM A
TRIANGLE.

PLACE THE PARTIALLY FILLED BAGS LENGTHWISE AND PARALLEL TO THE DIRECTION
OF FLOW WITH THE OPEN END FACING AGAINST THE WATER FLOW.

TUCK THE FLAPS UNDER, KEEPING THE UNFILLED PORTION UNDER THE WEIGHT OF
THE SACK.

STAGGER THE JOINT CONNECTIONS WHEN MULTIPLE LAYERS ARE NECESSARY USING
THE PYRAMID PLACEMENT METHOD.

ALL SANDBAG BERMS SHALL BE A MINIMUM OF J3—FEET HIGH, UNLESS NOTED
OTHERWISE.

PLACE POLYETHYLENE LINER ALONG WATER SIDE OF COFFERDAM AND TUCK LINER

INTO TOP COURSING OF SANDBAGS AS SHOWN ON THE DETAIL ON THIS PLAN.
STABILIZE LINE WITH WOODEN STAKE AND ADDITIONAL SANDBAG IN STREAM.

RESOURCE AREA RESTORATION/CREATION:

1.

IMPERVIOUS FABRIC 2.
/SEALING SHEET

NOTE: NATURAL STREAMBED

THE SANDBAG COFFERDAM SHOWN ABOVE IS SHOWN IN CONCEPT ONLY AS ONE OPTION FOR
CONTROL OF WATER. THE CONTRACTOR SHALL DETERMINE THE APPROPRIATE SYSTEM FOR

CONTROLLING THE WATER (l.LE. BULK SANDBAGS, SHEETING, ETC). THE CONTRACTOR SHALL SUBMIT

THEIR PROPOSED CONTROL OF WATER DESIGN TO THE ENGINEER FOR REVIEW AND APPROVAL.

IMPACTED RESOURCE AREAS (BANK, LAND UNDER WATER, BORDERING VEGETATED
WETLAND) SHALL BE RESTORED AT THE END OF  CONSTRUCTION  TO
PRE—CONSTRUCTION CONDITION. NATURALLY EXCAVATED MATERIAL OR A SIMULATED
MATERIAL SHALL BE USED FOR CONSTRUCTION/RESTORATION.

RESTORATION/CREATION SHALL INCLUDE PLANTING OF NATIVE SPECIES TO THE SITE
AS DEFINED IN THE WETLAND CHARACTERIZATION REPORT FOR THE PROJECT.
SPECIES INCLUDE BUT ARE NOT LIMITED TO THE FOLLOWING: HIGHBUSH
BLUEBERRY, BLACK ELDERBERRY, FOX SEDGE, WOOD FERN, AND MEADOW-RUE.

TEMPORARY COFFERDAM SECTION

NOT TO SCALE

Plotted on 12-Jan-2026 1:49 PM

(COW).DWG

1463 _BR14

06-January-2026

Final Plans Submittal (S2)




W20-2 or®
M4-8 \,6?“
- )
O, M3-1 i\
Z M1-5(27) P
M7-4L R
D 83 7
WA M4-8
M3-1
& \ M1-5(27) M4-8 °
M4-8 M7-4L M3-3
M3-3 M1-5(27) U
M1-5(27) M6-1L
M6-1L ‘ M4-8 ®
M3-3 '
M1-5(27)
o VA8 M5-1L
M3-1
M1-5(27)
M6-1R
&
%
. %,
%
Lo
M4-8 Yo o
M3-3 M4-8 { ¢ M-8
M1-5(27) M3-1 %,g M3-3
M6-3 M1-5(27) Ly P M1-5(27)
M6-3 %o M6-1L
O M4-8
M3-3
~ O M1-5(27)
O V4 M5-1L
M3-1
® M1-5(27) M4-8
- M7-4R M3-1
M1-5(27)
o M7-4R 4
M4-8 ) e
M3-1 m
e () :
M6-3 ’ o
o
O
] _ Py,
M4-8 ON TEMF?EOZNA(\:'\.”;AMR?R}I(E)E o
M3-1 WITH TYPE Il BARRICADE .'g
M1-5(27)
M5-1L R11-3a(1.5 MILES) = L TRAIL R11-2 ON TEMP. CONC. BARRIER
EN\AN RA‘ WITH TYPE Ill BARRICADE s
) AN\ ACTION Rwo’m BRUCE FRE \ —
We0-2 ‘v ! M4-8 R11-3a(2000 FT \S) V M4-8 v‘\‘! mg:g
-3a - -
M4-8 M3-1 % : ?O?‘ O PROP. PROJECT M3-1 _— mg_g(ﬂ)
M3-1 M1-5(27) / X LOCATION M1-5(27)
M1-5(27) E M6-3 M6-3 '
M6-1L | O TRAIL
- SRUCE FREEMAN RAIL
A ] M4-8 \4-8
é/ W20-2 M3-3 M3-3
43' - M1-5(27) C
. M4-8a M1-5(27) _ m5-1R
& ?n N M6-1R
& 5 cg‘\ ) \RoBiy HIL
A X W20-2
2\ R11-3a(1 MILE) ‘
o\ 7;
v % M4-8 /'?0/04/ R
m ' (/7' (o)
m 9 M3-3 &5540
- oL M1-5(27) 2
ofe) M6-3
Qo
Q W20-2
AN
ADVANCED SIGNAGE SCHEMATIC
SCALE: 1" = 750"
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ACTON ROAD (ROUTE 27) CLOSURE SET-UP
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WESTFORD

ACTON ROAD OVER UNNAMED STREAM

SHEET | TOTAL
NO. | SHEETS

N.A. 15 16
PROJECT FILE NO. T1463

DETOUR PLAN (1 OF 2)

STATE FED. AID PROJ. NO.

MA

GENERAL NOTES:

1.

ALL DETOURS ARE ESTABLISHED FOR 24-HOURS A
DAY. TEMPORARY CONSTRUCTION SIGNING,
BARRICADES, AND ALL OTHER NECESSARY WORK
ZONE TRAFFIC CONTROL DEVICES SHALL BE
REMOVED FROM THE HIGHWAY OR COVERED WHEN
THEY ARE NOT REQUIRED FOR CONTROL OF
TRAFFIC.

. ALL TEMPORARY TRAFFIC CONTROL WORK SHALL

CONFORM WITH THE 2023 MANUAL ON UNIFORM
TRAFFIC CONTROL (M.U.T.C.D.) AND ALL REVISIONS,
UNLESS SUPERCEDED BY THESE PLANS.

ALL SIGN LEGENDS, BORDERS, AND MOUNTING
SHALL BE IN ACCORDANCE WITH THE M.U.T.C.D.

TEMPORARY CONSTRUCTION SIGNING AND ALL
OTHER TRAFFIC CONTROL DEVICES SHALL BE IN
PLACE PRIOR TO THE START OF ANY WORK.

SIGNS AND SIGN SUPPORTS LOCATED ON OR NEAR
THE TRAVELED WAY MUST PASS THE CRITERIA SET
FORTH IN NCHRP REPORT 350, "RECOMMENDED
PROCEDURES FOR THE SAFETY PERFORMANCE
EVALUATION OF HIGHWAY FEATURES" AND/OR
"MANUAL FOR ASSESSING SAFETY HARDWARE"
(MASH).

DISTANCES ARE A GUIDE AND MAY BE ADJUSTED IN
THE FIELD BY THE ENGINEER.

ALL SIGNS SHALL BE MOUNTED ON THEIR OWN
STANDARD SIGN SUPPORTS AT THE DISCRETION OF
THE ENGINEER.

ADDITIONAL SIGNS CAN BE ADDED AS THE PROJECT
PROGRESSES.

CONTRACTOR SHALL COORDINATE WITH THE TOWN
AND INSTALL SIGNAGE SO THAT DETOUR TRAFFIC
DOES NOT USE GREENWOOD ROAD WHICH IS
RESTRICTED TO RESIDENTS LIVING ON GREENWOOD
ROAD ONLY.

TEMPORARY TRAFFIC CONTROL LEGEND

WORK ZONE

SIGN

TEMPORARY CONCRETE BARRIER
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TRAFFIC SIGN SUMMARY

SIZE OF SIGN (INCHES) TEXT DIMENSIONS (INCHES) COLOR
NUMBER OF NUMBEROF | UNIT | AREAIN
IDEE-IJII\:/IIBCSIION LEGEND SIGNS SUPPORTS | AREA | SQUARE
eTrer | verTicaL | ARROW | REQUIRED REQUIRED | (SFF) FEET
WIDTH HEIGHT RTE. BACKGROUND | LEGEND | BORDER
HEIGHT | SPACING
MKR.
ROAD 0
ON TEMP.
R11-2 48 30 CLOSED @ 2 WHITE BLACK BLACK N o 10.00 20.00
BARRIER
R11-3a(2 ROAD CLOSED
3a(2000 60 30 2000 FT AHEAD 1 WHITE BLACK BLACK 1 12.50 12.50
ROAD CLOSED
R11-3a(1 MILE) 60 30 I MILE AHEAD 1 WHITE BLACK BLACK 1 12.50 12.50
LOCAL TRAFFIC ONLY
R11-3a(1.5 ROAD CLOSED
MILES) 60 30 15 MILES AHEAD 1 WHITE BLACK BLACK 1 12.50 12.50
LOCAL TRAFFIC ONLY
DETOUR FL.
W20-2 36 36 ETOUR 7 ORANGE BLACK BLACK 7 9.00 63.00
M1-5 24 24 ‘ 2 ? 25 WHITE BLACK BLACK | . W?M pg | 400 100.00
0
M3-1 24 12 NORTH 12 WHITE BLACK | BLACK | .\l o | 200 | 2400
0
M3-3 24 12 SOUTH 13 WHITE BLACK | BLACK | .o\l o | 200 | 2600
FL.
M4-8 24 12 D ETO U R 25 ORANGE BLACK BLACK 25 2.00 50.00
M4-8a 24 18 END 2 FL. BLACK BLACK 2 3.00 6.00
DETOUR ORANGE | |
0
FL. ON TEMP.
M4-10R 48 18 1 ORANGE BLACK BLACK N o 6.00 6.00
BARRIER
M5-1L 21 15 .ﬁ 3 WHITE BLACK BLACK | W/OM ie 2.19 6.56
M5-1R 21 15 .P 2 WHITE BLACK BLACK | W/OM » 2.19 4.38
M6-1L 21 15 4 WHITE BLACK BLACK |, /OM " 2.19 8.75
M6-1R 21 15 3 WHITE BLACK BLACK | W/OM ie 2.19 6.56
M6-3 21 15 9 WHITE BLACK BLACK | W/OM ie 2.19 19.69
M7-4L 21 15 2 WHITE BLACK BLACK | W/OM ie 2.19 4.38
M7-4R 21 15 2 WHITE BLACK BLACK | W/OM ie 2.19 4.38

NOTE:

CONTRACTOR TO FURNISH SIGNS CONSISTENT WITH 2023 MANUAL ON
UNIFORM TRAFFIC CONTROL DEVICES FOR STREETS AND HIGHWAYS. SEE

MANUAL FOR TEXT AND LEGEND DIMENSIONS.

PORTABLE CHANGEABLE MESSAGE SIGNS TEXT

STARTING 14 DAYS PRIOR TO WORK

CULVERT
WORK

STARTS
XX-XX-XX

ACTON ROAD OVER UNNAMED STREAM

WESTFORD

STATE

FED. AID PROJ. NO.

SHEET
NO.

TOTAL
SHEETS

MA

N.A.

16

16

PROJECT FILE NO.

T1463

ROAD CLOSED
AHEAD, SEEK
ALTERNATE
ROUTE

DURING DETOUR PHASE

1. ALL WORK ZONES FOR THE DETOUR PHASE ARE ESTABLISHED FOR 24-HOURS A DAY DURING THE DURATION OF THE
STAGE. TEMPORARY CONSTRUCTION SIGNING, BARRICADES, AND ALL OTHER NECESSARY WORK ZONE TRAFFIC
CONTROL DEVICES SHALL BE REMOVED FROM THE HIGHWAY OR COVERED WHEN THEY ARE NOT REQUIRED FOR

CONTROL OF TRAFFIC.

2. ALL DRUMS AND/OR CONES SHALL BE SET @ 20' O.C. MAX. UNLESS OTHERWISE NOTED OR ADJUSTED BY THE

ENGINEER.

3. PORTABLE CHANGEABLE MESSAGE SIGN (PCMS) SHALL BE IN PLACE 14 DAYS PRIOR TO THE INITIATION OF WORK.

4. PCMS SHALL CONFORM TO THE 2009 MUTCD AS AMENDED AND SHOULD BE PLACED ON THE SHOULDER OF THE
ROADWAY OR IF PRACTICAL SET WELL AWAY FROM THE TRAVEL LANE. MESSAGE SIGNS SHOULD BE PROTECTED
WITH RETROREFLECTIVE TEMPORARY TRAFFIC CONTROL DEVICES WHEN PLACED WITHIN THE AVAILABLE CLEAR
ZONE OR ELSE SHIELDED WITH A BARRIER OR CRASH CUSHION. THE LOCATION AND USE OF THE PCMS SHALL BE AS
SHOWN ON THE ADVANCED SIGN SCHEMATICS ABOVE. ALTERNATIVE MESSAGES MAY BE DETERMINED BY THE

ENGINEER IN THE FIELD.

5. REFER TO ADDITIONAL PROJECT WIDE GENERAL NOTES ON SHEET 15.

DETOUR PLAN (2 OF 2)
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