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CULVERT NO. 3

PERM LUW/WUS IMPACT 140 SF

TEMP LUW/WUS IMPACT 18 SF
           TEMP VW IMPACT 96 SF

          PERM VW IMPACT 226 SF



O
H
W

OHW

TEMP LUW/WUS IMPACT 29 SF
TEMP VW IMPACT 80 SF         PERM VW IMPACT 100 SF

PERM LUW/WUS IMPACT 21 SF

         TEMP VW IMPACT 47 SF
TEMP LUW/WUS IMPACT 5 SF

         PERM VW IMPACT 218 SF
PERM LUW/WUS IMPACT 62 SF

TEMP VW IMPACT 65 SF
TEMP LUW/WUS IMPACT 45 SF

PERM VW IMPACT 51 SF
PERM LUW/WUS IMPACT 79 SF

TEMP VW IMPACT 10 SF
TEMP LUW/WUS IMPACT 35 SF

PERM VW IMPACT 548 SF
PERM LUW/WUS IMPACT 254 SF

CULVERT NO. 2
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TOTAL
SHEETS

STATE

MA

PROJECT FILE NO.

-

BOXBOROUGH
MASSACHUSETTS AVENUE/ROUTE 111

607955

8 30

LIMIT OF CULVERT
EXCAVATION

CONST BL

GRADING PLAN
CULVERT NO. 1 & NO. 2

CULVERT CL

STA 47+66.00 CONST. BL=
STA. 20+00.00 CULVERT 2 CL

4 0 4 8

SCALE IN FEET

MASSACHUSETTS AVENUE/ROUTE 111
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pr
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01

7

Approx. bottom of
existing and
proposed channel
(Elev = 227.77)

0.
712.73'

(exist)

0.74
3'

(exist.)

Proposed 3'-0" x 4'-0"
reinforced concrete box.

8"x8" haunch (typ.)

Existing Stone Culvert
(3' H x 2.73 V)

4' x 3' CULVERT STA 45+60
Note: Replacement culvert
approximately 6" to 8" offset

NTS

1' Depth of natural
substrate

3' x 2 CULVERT STA 47+66
Note: Replacement culvert
approximately 6" to 8" offset

NTS

8"x8" haunch (typ.)

Existing Stone Culvert
(2' H x 1.85' V)

Approx. bottom of
existing and
proposed channel
(Elev = 227.77)

1' Depth of
natural substrate

0.49

1.85'
(exist)

0.502'
(exist.)

Proposed 3'-0" x 4'-0"
reinforced concrete box.

B

A

A

B

A - A B - B
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607955

10 0 10 20

SCALE IN FEET

BOXBOROUGH
MASSACHUSETTS AVENUE/ROUTE 111

RET UP

3010

SUGGESTED CONSTRUCTION SEQUENCING PLAN

Existing
Culvert:
35.8' Proposed Culvert:

L= 51.5'
(See Sheet 23 of 30)

Existing Culvert:
L= 31.3'

Proposed Culvert:
L=45'
(See Sheet 24 of 30)

1" = 40'

FIELD OBSERVATIONS CORRELATED WTH AVAILABEL LOCAL USGS STEAM FLOW DATA INDICATE A GREATER THAN 50%
CHANCE THAT THE RESOURCE WILL BE DRY AS SOME POINT BETWEEN JULY AND SEPTEMBER IN A GIVEN YEAR. THIS
CORRELTAION IS BASED ON 50+ YEARS OF USGS STREAM FLOW DATA. THEREFOR IT IS ANTICIPATED THAT WATER MAY
OR MAY NOT BE PRESENT IN THE RESORCE DURING THE ANTICIPATED CONSTRUCTION PERIOD, HOWEVER IF WATER IS
PRESENT IN THE RESOURCE DURING CONSTRUCTION AND THE USE OF SAND BAGS AND TURBIDITY CURTAIN ARE
NECESSARY THEY SHALL BE INSTALLED AT THE EDGE OF THE PERMANENT FILL AREA ONLY.

9.
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FIELD OBSERVATIONS CORRELATED WTH AVAILABLE LOCAL USGS STREAM FLOW DATA INDICATE A GREATER THAN 50% CHANCE THAT THE RESOURCE WILL BE DRY AT SOME POINT BETWEEN JULY AND SEPTEMBER IN A GIVEN YEAR.  THIS CORRELATION IS BASED ON 50+ YEARS OF USGS STREAM FLOW DATA.  IF WATER IS PRESENT IN THE RESOURCE DURING CONSTRUCTION  AND THE USE OF SAND BAGS AND TURBIDITY CURTAINS ARE NECESSARY, THEY SHALL BE INSTALLED AT THE EDGE OF THE PERMANENT FILL AREA ONLY. 
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Note: This sheet, 10 of 30,  is included to convey the difference in culvert lengths only.  The horizontal locations depicted on this sheet are not accurate and are superseded by the remaining plans specifically by pages 5,6, and 8.   The culvert replacement will be approximately in the same location as the current culverts, see cross sections A-A and B-B on pg. 8.
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NAVD 88
BASE ELEV
210.00

220

230

240

250

210

220

230

240

250

S = 0.84%

2.25"  SUPERPAVE
SURFACE COURSE

1.75"  SUPERPAVE
SURFACE COURSE

4.5" BASE COURSE

NOTES:
ALL DIMENSIONS ARE SKEWED

1'-0" DEPTH
GRAVEL BORROW FOR
BRIDGE FOUNDATIONS
(TYP.)

CONTROLLED DENSITY
FILL, DEPTH VARIES
LT & RT SIDE OF CULVERT

PROP STONE
FOR PIPE END
(TYP.)

PROP CONCRETE
HEADWALL (TYP.)

2.38'

BOTTOM
OF BARREL
ELEV= 226.52

1'-0" THICK
NATURAL

SUBSTRATE

13.71'

TRAVEL LANE

13.71'

TRAVEL LANE

SKEW ANGLE = 33°00'00"

VAR.7.75' ±

FUTURE
SIDEWALK

22.00'

4.
00

'

PROP HWY.
GUARDRAIL

OVER CULVERT
(TYP,)

SCALE: 1" = 4'

4'x3' - CULVERT No. 1 @ STA 45+60
LONGITUDINAL  SECTION

VAR.

STA. 10+29.50
INV. IN
= 227.77

STA 9+78.00
INV.  OUT

= 227.34

APPROXIMATE
EXISTING GROUND

APPROXIMATE
EXISTING GROUND

R&R 2" CS GAS
2' BEHIND HWY.

GUARDRAIL
(BY OTHERS)

2.00'

PRECAST CONC.
CUT-OFF WALL

(TYP.)

9+50 10+00

EL = 233.31

6 EA - 7'-6" LENGTH CULVERT = 45.00'

(TO BE DETERMINED BY MANUFACTURER)

29.50'

EXIST. CULVERT
INV/ OUT= 227.34

EXIST. CULVERT
INV/ OUT= 227.77

3.46'

1.50'

4.00'

1.50'

1.50'

51.50'

2.38' PVMT. MILLING MULCH
OVER 8" GRAVEL
(TYP.)

P
R

O
P

. E
LE

V

22
7.

89

23
3.

31

23
3.

04
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LO

S
H

LO
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3023

CULVERT NO.1 LONGITUDINAL SECTION

2/1/2017 PCN PLANS REVISED SUBMITTAL 1

Existing
Culvert
L=35.8

EXIST. CULVERT
INV/ OUT= 227.77

EXIST. CULVERT
INV/ OUT= 227.34

1" = 8'

'

2
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NAVD 88
BASE ELEV
210.00

220

230

240

250

210

220

230

240

250

VAR.12.03'

TRAVEL LANE

12.03'

TRAVEL LANE

VAR.

2.09'

2.25"  SUPERPAVE
INTERMEDIATE COURSE

1.75"  SUPERPAVE
SURFACE COURSE

4.5" BASE COURSE

NOTES:
ALL DIMENSIONS ARE SKEWED

1'-0" DEPTH
GRAVEL  BORROW
FOR BRIDGE FOUNDATIONS
(TYP.)

CONTROLLED DENSITY
FILL, DEPTH VARIES
LT & RT SIDE OF CULVERT

SCALE: 1" = 4'

BOTTOM
OF BARREL

PROP STONE
FOR PIPE END
(TYP.)

PRECAST CONC.
HEADWALL (TYP.)

BOTTOM
OF BARREL
ELEV= 227.79

S = 1.14.0%

3'x2' - CULVERT No.2 @ STA 47+66±
LONGITUDINAL  SECTION

1'-0" THICK
NATURAL

SUBSTRATE

SKEW ANGLE = 17°00'00"

6.79' ±

FUTURE
SIDEWALK

PROP HWY.
GUARDRAIL

OVER CULVERT
(TYP,)

3.00'

2.50'

3.11'±

19+50 20+00 20+50

STA. 20+26.00
INV. OUT
= 228.49

STA. 19+80.50
INV.  IN

= 229.01

APPROXIMATE
EXISTING GROUND APPROXIMATE

EXISTING GROUND

R&R 2" CS GAS
2' BEHIND HWY.
GUARDRAIL
(BY OTHERS)

4.00'

1.50' 2.33'

2.00'

PRECAST CONC.
HEADWALL (TYP.)

PRECAST CONC.
CUT-OFF WALL

(TYP.)

EL = 233.80

19.50'

5 EA - 7'-6" LENGTH CULVERT = 37.50'

(TO BE DETERMINED BY MANUFACTURER)
26.00'

EXIST CULVERT
INV. OUT = 228.49

EXIST CULVERT
INV. OUT = 229.01

45.50'

PVMT. MILLING MULCH
OVER 8" GRAVEL
(TYP.)

1.84'

P
R

O
P

. E
LE

V

23
0.

30
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3.
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2.

53
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3024

CULVERT NO.2 LONGITUDINAL SECTION

2/1/2017 PCN PLANS REVISED SUBMITTAL 1

Existing
Culvert
L=31.3'

EXIST CULVERTEXIST CULVERT
INV. OUT = 228.49INNVV OOUUTT = 222288 49V

EXIST CULVERT
INV. OUT = 229.01
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NAVD 88
BASE ELEV
210.00

220

230

240

250

210

220

230

240

250

30+00 30+50

EXIST. BARREL
INV OUT

=221.8

2.
00

'
4.

00
'

PROP STONE
FOR PIPE END
(TYP.)

PRECAST CONC.
HEADWALL (TYP.)

APPROXIMATE
EXISTING GROUND

PROP HWY. GUARDRAIL
OVER CULVERT (TYP,)
(SEE DETAIL)

7.04'

MEET EXIST

1.80%

CONST. BL

12.56'

TRAVEL LANE

CONTROLLED DENSITY
FILL, DEPTH VARIES

LT & RT SIDE OF CULVERT

8.
64

'

1.0:1

PROP. GABION
SLOPED WALL

4.87'

I.T
.

NOTES:
ALL DIMENSIONS ARE SKEWED
SKEW ANGLE = 21°30'00"

SCALE: 1" = 4'

5' x 6' CULVERT NO. 3 @ STA 37+29±
LONGITUDINAL  SECTION

12" GAP
(SEE GAP JOINT DETAIL)

4.7' x 4.0' RISE
 EXIST. BOX CULVERT

RETAIN

STA 30+27.86
INV OUT
= 222.80

NATURAL
SUBSTRATE

EXIST. INVERT OUT
=223.00APPROX. LINE

OF SUBSTRATE

1.50'

4.00'

P
R

O
P

. E
LE

V

23
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9.

01
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R

O
P

. E
LE

V

S
H

LO

FED. AID PROJ. NO. SHEET
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CULVERT NO.3 LONGITUDINAL SECTION

2/1/2017 PCN PLANS REVISED SUBMITTAL 1

9.5'

2

1" = 8'
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