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EXAMPLE FLAT GRATE DETAIL - LIGHT DUTY

FOR 6" PIPE END SHOWN

NOT TO SCALE

UNDERDRAIN DETAIL

NOT TO SCALE

FINISH

GRADE

(2) SS

BANDS

6" SDR 35 PVC - PERFORATE AS SHOWN

CLEANOUT WHERE SHOWN

MIRAFI 140N FILTER

FABRIC OR APPROVED

EQUAL

CRUSHED STONE

PERFORATED CAP

RIPRAP OR GRASS

SLOPE OR STONE/BLOCK

HEADWALL, AS SHOWN

VERMIN SCREEN

BETWEEN FLANGES

LAST 10' MIN. TO BE DUCTILE

IRON PIPE CONNECTED TO

PVC W/ FERNCO COUPLING

SLOPE

DOWN

NON-PERFORATED SDR 35 PVC OR DI PIPE. SIZE AS SHOWN ON PLANS
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RIP RAP SPLASH STRIP OR PAD SHOWN W/ UNDERDRAIN

PARALLEL TO WALL

NOT TO SCALE

6" MIN

WALL

TYPE LI RIP RAP

6" MIN DEEP

MIRAFI 140N

FILTER FABRIC OR

APPROVED EQUAL

W/ 12" OVERLAP ON

TOP & ALL AROUND

UNDERDRAIN

18" WIDE MIN

ENVELOPE OF

CLEAN CRUSHED

STONE

ELEV

VARIES

SEE PLAN FOR INVERTS

(

3

32

 INCH MIN - BITUTHENE  SHOWN)

6" PERFORATED SDR 35 PVC UNDERDRAIN PIPE UNLESS FITTING
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GENERIC WATERPROOFING & UNDERDRAIN PLACEMENT DETAIL

NOT TO SCALE

SECTION VIEW

ISOMETRIC VIEW

CORNER

GUARD

W/ 4" LEG
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CONNECT UNDERDRAIN FILTER

FABRIC TO BACK SIDE OF

DRAINAGE COMPOSITE, THEN WRAP

AROUND STONE & UNDERDRAIN AND

CONNECT FILTER FABRIC TO THE

TOP SIDE OF DRAINAGE COMPOSITE

AS/IF REQ'D BY MANUFACTURER

LIQUID

MEMBRANE FILLET

R

E

T

A

I

N

I

N

G

 

W

A

L

L

EXTEND AS NECESSARY TO CONNECT DISTRIBUTED COLLECTION DRAINAGE COMPOSITE TO UNDERDRAIN

USING UNIVERSAL OUTLET (SCHEMATICALLY SHOWN) OR CONNECTOR TEE AS REQ'D BY MANUFACTURER

F

I

N

I

S

H

6"

CONVEYANCE DRAINAGE COMPOSITIE

(HYDRODUCT COIL 600 SHOWN)

G

R

A

D

E

OVERLAP FABRIC;

TAPE JOINTS

COUNTERSUNK

PLUG

2"

SDR 35 PVC

45° WYE 6 x 6 x 6

OR 45° BEND

SDR 35 PVC

45° BEND 6 x 6

SDR 35 PVC

6" PIPE

SDR 35 PVC

6" PIPE

SDR 35 PVC 6" PLUG FOR

FUTURE EXTENSION IF

INDICATED. OTHERWISE,

USE 45° BEND

FINISHED

GRADE

15 x 15 x 6 CONCRETE SLAB

OR 16 x 16 x 12 CONCRETE

BALLASTED NEENAH

R-1975-A2 ROUND PIPE

COVER/CASTING W/ 9 

1

4

" Ø

COVER OPENING

ALLOWING PLUG REMOVAL:

NO CONCRETE INSIDE

COVER

CLEANOUT  TO  GRADE  DETAIL

NOT TO SCALE

VALVE BODY

VALVE COVER

PIPE SIZE

B

COVER

GASKET

A

C

D

PIPE SIZE

3"

4"

6"

A B C D

11-

5

8

"

12"

14-

3

4

"

4-

3

16

"

4-

3

8

"

5-

1

2

"

3-

3

4

"

3-

7

8

"

5"

6-

1

2

"

7-

1

4

"

9-

3

8

"

CAST IRON BACKWATER VALVE DETAIL

NOT TO SCALE

WATTS DRAINAGE BV-200 CAST

IRON BACKWATER VALVE WITH

GASKETED COVER, BRONZE

SEAT AND FLAPPER, AND NO

HUB CONNECTIONS.

GRASSED PATH CHECK DAM WITH

WOODEN CORE DETAIL

NOT TO SCALE

GRASSED
SAND / GRAVEL /

LOAM MIXTURE

GRASSED

6"x6" MIN OR 8"x8"

(PREFERRED) PRESSURE

TREATED DAM CORE (NOTE 2)

6" Ø MIN TO 12" Ø MATERIAL

AS SPECIFIED (BLACK LOCUST

PREFERRED), (NOTE 2)

1

1

1

1

3

1

4" TOPSOIL MIN

3" MIN

(NOTE 1)

1" MIN (NOTE 1)

NOTES:

 1. DISTANCE TO NEAREST EDGE OF SELECTED MATERIAL

 2. SELECT EITHER PRESSURE TREATED OR NATURAL WOOD MATERIAL

 3. CANT TO LONGITUDINAL AXIS WHERE SHOWN OR REQUIRED

 4. INSTALL WHERE DIRECTED BY ENGINEER

1" MIN

(NOTE 1)

18" MIN

GRASSED

6" MIN

6"
TOP SOIL

MIN D

KEEP END FLUSH

EXCEPT WHERE

ANIMAL GUARDS /

VERMIN SCREENS

ARE INSTALLED.

IN THESE CASES,

CULVERT / PIPE

SHALL EXTEND

SUFFICIENTLY

PAST THE

HEADWALL TO

ACCOMMODATE

THE ATTACHMENT

AND REMOVAL OF

THE GUARD / SCREEN

MINIMUM 4ΣD + S

D

MAX

STANDARD CULVERT / PIPE STONE OR BLOCK HEADWALL DETAIL

NOT TO SCALE

D

MIN

S = 12" CLR MIN

D MAX

REFER

TO PLANS

FOR CULVERT /

PIPE SIZE

USE LARGER

STONES/BLOCKS

FOR CAP

18"

MIN

1

12

4" TOPSOIL OVER

NATIVE SOIL

12" THICK MIN

PEA GRAVEL

MIRAFI 140N

UON - ATTACH

TO CULVERT

6" MIN THICK

LAYER OF

COMPACTED

PEA GRAVEL

FOR LEVELING

2H/3 OR 2D

WHICHEVER IS GREATER (MIN 2'-6")

WALL BEHIND

GRADE

18"

MIN

GRADE

WHERE

APPLICABLE

COMMON FILL

H

ELEVATION

SECTION

OR AS SHOWN

1/2 D (6" MIN)

POCKET FOR

SEDIMENT

OFFSET

JOINTS

FINISH

GRADE

ELEVATE ABOVE GRADE

AT MINIMUM WIDTH

WHERE SHOWN OR AS REQ'D

WITH MAX EXTENSION HEIGHT

LESS THAN MINIMUM WALL THICKNESS

H/3 OR D

WHICHEVER IS GREATER (MIN 12")

GROUT FACE / INTERIOR WHERE ANCHORAGE

OR ADDITIONAL STRENGTH / STABILITY IS REQ'D

& HEADWALL IS NOT REQ'D TO BE PERMEABLE

TERMINATION BAR OVER LIQUID

MEMBRANE BOLTED TO WALL ALONG TOP

OF WATERPROOFING MEMBRANE TO

PREVENT MEMBRANE DETACHMENT

WATERPROOFING MEMBRANE APPLIED TO

RETAINING WALL (BITUTHENE 4000 SHOWN)

INNER FACE ONLY EXCEPT WHERE

OTHERWISE SHOWN. PREPARE FOUNDATION

WALL SURFACE AND APPLY SURFACE

CONDITIONER IF REQ'D

DISTRIBUTED COLLECTION DRAINAGE

COMPOSITE (HYDRODUCT 220 SHOWN)

PROTECT ENDS & EDGES

EXTEND AS NECESSARY TO CONNECT

DISTRIBUTED COLLECTION DRAINAGE

COMPOSITE TO UNDERDRAIN.

LIQUID MEMBRANE FILLET

CONVEYANCE DRAINAGE COMPOSITE

(HYDRODUCT COIL 600 SHOWN)

LIQUID MEMBRANE TERMINATION

(BITUTHENE SHOWN)

RETAINING WALL

CONNECT UNDERDRAIN FILTER FABRIC

TO DRAINAGE COMPOSITE VIA SLOT OR

WRAPPING. COMPOSITE CAN BE LAID

DIRECTLY ON SUITABLE COMPACTED FILL.

6" MIN

18" MIN

6" PERFORATED SDR 35

PVC UNDERDRAIN /

UNIVERSAL OUTLET

(LOCATION MAY VARY

DEPENDING UPON

SUBSURFACE

CONDITIONS)

MIRAFI 140N

FILTER FABRIC

OR APPROVED

EQUAL

6" MIN

6" MIN

6" MIN

18" MIN

MIN 18" DEEP,

MIN 18" WIDE

FILTER FABRIC

WRAPPED CLEAN

CRUSHED STONE

AROUND

UNDERDRAIN

COMMON

FILL

NOTE: OTHER SIMILAR PIPE GRATES CAN BE USED

DEPENDING ON NEED AND PIPE SIZE INCLUDING NEENAH

R-4373 HEAVY DUTY SOIL PIPE GRATE, AND NEENAH

R-4380 LIGHT DUTY FLAT BAR DRAINAGE GRATE.

FLAPPER ASSEMBLY

2" INSULATION

TO 7' BELOW

PAVEMENT

COMMON FILL.

INSTALL

SUPPLEMENTAL

GEOTEXTILE AND

PROTECTION BOARD

IF/WHERE REQ'D

2'

MIN

6
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3' MIN

RIP RAP SLOPE PROTECTION DETAIL

NOT TO SCALE

SYMBOL

1.5 TIMES THE MAXIMUM

STONE DIAMETER, BUT IN

NO CASE LESS THAN 6 INCHES

T = MIN LAYER THICKNESS:

NOTE:

PERTAINS ALSO TO PERMANENT INSTALLATIONS AS

WELL AS TEMPORARY INSTALLATIONS SUFFICIENTLY

CONSTRUCTED & REMAINING UNCONTAMINATED

THROUGH CONSTRUCTION TO BE PERMANENTLY

INCORPORATED INTO THE WORK.

LENGTH OF TRANSITION PER DRAINAGE

COMPOSITE MANUFACTURER

6" PERFORATED

SDR 35 PVC

OR AS SHOWN

EXISTING CAST IRON

FRAME & GRATE

RESET RIM FLUSH W/

FINISH GRADE IN

PAVED AREAS

CEMENT

GROUT

FLAT TOP

ADJUST GRADE

EXTENSION OR

BRICK HEIGHT AS

REQUIRED TO

ACHIEVE RIM

ELEVATION

2'-0" □

5" 5"

BARREL

4'-0" I.D.

FRESH BUTYL

RUBBER SEAL

UPON RESETTING

MANHOLE

STEPS

(ASSUMED)

12"

HDPE

STORM

SEWER

PIPE

6" MIN.

NON SHRINK

GROUT IF REQ'D

RESETTING EXISTING CATCH BASIN DETAIL

NOT TO SCALE

12"

H1

4

DRY STONE MASONRY WALL  DETAIL

NOT TO SCALE

8" MIN

18"

6"

3'-0"

6

1

2

1

4" DIAMETER PVC

SLOTTED PIPE

(SEE ABOVE)

S

T

A

B

L

E

 

T

E

M

P

O

R

A

R

Y

S

L

O

P

E

 

F

O

R

 

W

A

L

L

C

O

N

S

T

R

U

C

T

I

O

N

B

b

STONE FILL

TYPE IV

ITEM 613.13

OR LIV

STONE FILL TYPE I,

ITEM 613.10 OR LI

- USED FOR CHINKING

TYPE IV LI STONE
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S

O
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S

 

(

T

Y

P

)

CRUSHED STONE

GRANULAR BACKFILL

DESIGN: B/H = 0.50

B: 3' MIN

b: 2' MIN

NOTES FOR DRY STONE MASONRY WALL

A. Stone for Stone fill - Type IV (VTrans item No. 613.13) or LIV - The longest dimension of the stones shall vary from 3 to

60 inches and at least 50 percent of the volume of stone in place shall have a least dimension of 20 inches.

B. Stone for Stone fill - Type I (VTrans item No. 613.10) or LI - The longest dimension of the stones shall vary from 1 to 17

inches and at least 50 percent of the volume of stone in place shall have a least dimension of 4 inches.

C. Crushed Stone - See Specifications

DIAMETER

(INCHES)

NUMBER

OF ROWS

HOLE

SPACING

ON CENTER

(± INCHES)

HOLE

DIAMETER

(± INCHES)
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ALTERNATIVE PERFORATION SIZES / PATTERNS

WILL BE CONSIDERED BY THE ENGINEER

PERFORATIONS SHALL BE IN ACCORDANCE WITH

THE NEW ENGLAND PERFORATION PATTERN:

6" MIN

2" MIN

2" MIN

E

N
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A

R

G

E

M

E

N

T

PIPE

L

9" MIN

MIN 4" CLR

@ BOTTOM

(ASSUMED)

RESET INVERT

TO ORIGINAL INVERT

OR HIGHER

IF GRADING PERMITS

(ASSUMED)

6" MIN. COMPACTED CRUSHED GRAVEL - FINE GRADE

UNDISTURBED EARTH (IF UNSUITABLE,

EXCAVATE AND REPLACE WITH COMPACTED

CRUSHED GRAVEL OR COMMON FILL)
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NOTE: ALTERNATIVELY,

THE HYDRODUCT COIL

CAN BE SPLIT TO

ENCAPSULATE THE PIPE

SECTION PER THE

HYDRODUCT

MANUFACTURER.
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REAR OF

FOOTING

SPECIFICATION:

NOTES:

1. WHERE BLOCKS ARE TO BE USED,  

    ENGINEER'S PRIOR PERMISSION IS REQUIRED.

2. BLOCK SIZE SHALL BE 16" TO 19" BY 24" BY 36"

UNDISTURBED EARTH: IF

UNSUITABLE, EXCAVATE &

REPLACE W/ COMPACTED

CRUSHED GRAVEL

2'- 6" Ø

OPENING

348

346

344

INTERIOR

FINISH GRADE

TOP
 OF EX
ISTING

 WALL TO
 REM

AIN

3'-6"

(TYP)

348

346

344

350 350

MIN 4" OF

TOPSOIL

PROPOSED CATCH BASIN #1 DETAIL

SCALE: 1" = 2'

6" 6"

12"

6"6"

2'- 0" 2'- 0"

2'- 5" Ø

6'- 5" Ø

6" (TYP)

CIRCUMFERENTIAL

CONCRETE FOOTING

12"

(TYP)

6" MIN THICK LAYER OF

COMPACTED PEA STONE

OR "A" STONE FOR LEVELING

(12" MIN IF OVER ROCK  / LEDGE)

& (4) #4 CIRCUMFERENTIAL

REBAR REINFORCEMENT

NEENAH MODEL R-2557

OR APPROVED EQUAL

RIM EL 347.49

4'- 10" Ø EXTERIOR

1'- 6" TOP

SECTION

4" (TYP)

3'- 6"

12"

342 342

INV EL 344.59

WATTS 4" CI IN-LINE

BACKWATER VALVE

MINIMUM OF 3"

GRADE ADJUSTMENT

FOR RIM FRAME

2" THICK RIGID INSULATION

8"

4'- 0" Ø INTERIOR 5"5"

EXCAVATE 12" MIN ALL AROUND CATCH

BASIN AND BACKFILL W/ SELECT GRANULAR

BACKFILL MATERIAL (SEE MATERIAL NOTES)

12" TYP

(DO NOT INSTALL CATCH BASIN

FOOTING WHERE IT INTERFERES W/

PROPOSED WALL FOOTING [TYP])

12" OC

(TYP)

MANHOLE

STEP (TYP)

PROPOSED CATCH BASIN #2 DETAIL

SCALE: 1" = 2'

9'- 0"

4'- 0" Ø INTERIOR 5"5"

4" (TYP)

4" (TYP)

6" 6"

12"

6"6"

12"

12" TYP

UNDISTURBED EARTH: IF

UNSUITABLE, EXCAVATE &

REPLACE W/ COMPACTED

CRUSHED GRAVEL

INV EL 343.17 (PREFERRED)

INV EL 343.35 (MAXIMUM)

CRUSHED STONE

TO PIPE CROWN

THROUGH

STRUCTURE FOR

VALVE SUPPORT

& DRAINAGE

1'- 6" TOP

SECTION

2'- 0"

RISER

SECTION

3'- 0"

RISER

SECTION

3'- 0"

RISER

SECTION

NEENAH MODEL R-2557

OR APPROVED EQUAL

RIM EL 352.24

4'- 10" Ø EXTERIOR

EXCAVATE 12" MIN ALL AROUND CATCH

BASIN AND BACKFILL W/ SELECT GRANULAR

BACKFILL MATERIAL (SEE MATERIAL NOTES)

2'- 0" 2'- 0"

2'- 5" Ø

6'- 5" Ø

6" (TYP)

WATTS 4" CI IN-LINE

BACKWATER VALVE

CIRCUMFERENTIAL CONCRETE FOOTING

TOP
 OF EX
ISTING

 WALL TO
 REM

AIN

12"

(TYP)

356

354

352

350

348

346

344

342

INTERIOR

FINISH

GRADE

2'- 6" Ø

OPENING

MIN 4" OF

TOPSOIL

3'-6"

(TYP)

6" MIN THICK LAYER OF

COMPACTED PEA STONE

OR "A" STONE FOR LEVELING

(12" MIN IF OVER ROCK  / LEDGE)

& (4) #4 CIRCUMFERENTIAL REBAR REINFORCEMENT

MINIMUM OF 3" GRADE

ADJUSTMENT FOR RIM FRAME

2" THICK RIGID INSULATION

8"

(DO NOT INSTALL CATCH BASIN FOOTING WHERE IT

INTERFERES W/ PROPOSED WALL FOOTING [TYP])

356

354

352

350

348

346

344

342

2'- 0"

RISER

SECTION

4" (TYP)
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