SOD AND TOPSOIL OR TOPSOIL,
SEED, AND MULCH AS SPECIFIED

ON PLANS

PROPOSED
DITCH

3-0"MIN

SOD AND TOPSOIL OR TOPSOIL
SEED, AND MULCH AS CALLED
FOR ON PLANS

PROPOSED

USE GRANULAR MATERIAL CLASS I
FOR GRANULAR BLANKET

NATURAL GROUND WITH SEEPAGE LAYERS

AND / OR PERVIOUS SOIL CAP
POSSIBLE
PERVIOUS
SOIL
N
SEEPAGE PLANE
2 2
-2
2

POSSIBLE SEEPAGE PLANE (TYP)

BANK UNDERDRAIN (ALTERNATE LOCATION)
(WRAP PIPE WITH GEOTEXTILE)

T BANK UNDERDRAIN

(WRAP PIPE WITH GEOTEXTILE)

GRANULAR BLANKET TYPE 1

USE GRANULAR MATERIAL CLASS II
FOR GRANULAR BLANKET

NATURAL GROUND WITH SEEPAGE LAYERS
AND / OR PERVIOUS SOIL CAP

TNIINYINYINY
N POSSIBLE
Y PERVIOUS

S \{ soIL
A\

SEEPAGE PLANE
POSSIBLE SEEPAGE PLANE (TYP)

DRAINAGE LAYER

2" LAYER OF OPEN-GRADED AGGREGATE WITH GEOTEXTILE

OPTION 1

PROPOSED
DITCH

3-0"MIN

BLANKET ABOVE AND BELOW, OR THREE DIMENSIONAL MESH

GRANULAR MATERIAL CLASS I WITH GEOTEXTILE BLANKET ABOVE AND BELOW, OR OTHER
& 77 3" NOMINAL DEPTH APPROVED GEOCOMPOSITE SECTION
GRANULAR MATERIAL CLASS I
12" MINIMUM DEPTH
BANK UNDERDRAIN
(WRAP PIPE WITH GEOTEXTILE) ENSURE THE BOTTOM EDGE OF THE

\ BANK UNDERDRAIN

(WRAP PIPE WITH GEOTEXTILE)

OPTION 2

PREFABRICATED DRAINAGE GEOCOMPOSITE
IS FLUSH WITH THE SURFACE AT A MINIMUM
OF 6" ABOVE DITCH BOTTOM

PROPOSED
DITCH
i - PREFABRICATED DRAINAGE

3 GEOCOMPOSITE WITH
’ GEOTEXTILE ON BOTH SIDES

6" MIN

OPTION 3

NOTE: OPTION 1, 2, OR 3 WILL BE DETERMINED BY THE ENGINEER
BASED ON THE PROJECT CONDITIONS.

GRANULAR BLANKET TYPE 2

I

| 'SEEPAGE

— : : : - OUTLET TO DITCH OR DRAINAGE e
i BN . DRAINAGE STRUCTURE MARKER |
-SEEPAGE * -1y, AREA AS DIRECTED BY THE POST |l
ENGINEER BANK UNDERDRAIN

(WRAP PIPE WITH
GEOTEXTILE)

BANK UNDERDRAIN
(WRAP PIPE WITH GEOTEXTILE) V/DITCH BOTTOM

OUTLET TO BE LOCATED AS
DIRECTED BY THE ENGINEER

APPROVED BY:

G

DIRECTOR, BUREAU OF FIELD SERVICES

APPROVED BY:

eMDOT

Michigan Department of Transportation

DEPARTMENT DIRECTOR

DIRECTOR, BUREAU OF DEVELOPMENT

BRADLEY C. WIEFERICH, PE

STANDARD PLAN FOR
GRANULAR BLANKET, UNDERDRAINS, OUTLET ENDINGS
FOR UNDERDRAINS, AND SEWER BULKHEADS

SHEET

R-80-F 10F 8

04/02/2025
PLAN DATE

SPECIAL DETAIL
FHWA APPROVAL

SOLID PIPE TO BE PAID FOR
= AS UNDERDRAIN OUTLET
A (RIGID PVC PIPE OR CORRUGATED STEEL)

SECTIONA-A

BANK UNDERDRAIN OUTLET

SEWER - TO BE REMOVED SEWER - TO BE ABANDONED SEWER - TO REMAIN IN SERVICE

CAP UNDERDRAIN PIPE WITH A GEOTEXTILE
MATERIAL. NOT PAID FOR SEPARATELY,

BUT INCLUDED IN UNDERDRAIN OUTLET EXISTING DRAINAGE STRUCTURE

O - 5

L 1

LENGTH OF BULKHEAD IS 1/3 DIAMETER OF
EXISTING SEWER BUT NOT LESS THAN 1'-0"

* BANK UNDERDRAIN
(WRAP PIPE WITH GEOTEXTILE)

WEEPER UNDERDRAIN AND BULKHEADING SEVERED SEWER

STANDARD PLAN FOR

‘@,1\/[])()]‘ GRANULAR BLANKET, UNDERDRAINS, OUTLET ENDINGS
Wichigan Depariment of Transporiaton FOR UNDERDRAINS, AND SEWER BULKHEADS
DEPARTMENT DIRECTOR SPECIAL DETAIL 04/02/2025 SHEET
BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE R_80'F 20F8

SECT




EDGE OF 4-0" UNLESS OTHERWISE SPECIFIED

‘
PAVEMENT—__ | |
6" MINIMUM OVERLAP DENSE GRADED AGGREGATE
PIPE DIA. + % PIPE DIA. EACH SIDE MIN \
8" MIN, 12" MAX FOR 4" DIA. PIPE
12" MIN, 16" MAX FOR 6" DIA. PIPE S ,
TA N T T . ‘; BN - . _
Y, PAVEMENT, - IIIIIIW
DISTANCE AS DIRECTED DISTANCE AS DIRECTED L %8 8%050 00O
BY THE ENGINEER ‘ BY THE ENGINEER 505808 05809909 808%00 QOog% 80%%%%%“ s 0 o
0500700700 OQOQOQOQOOQOOQOOOO 29, z |5
RN N . . . oo
SOD AND TOPSOIL OR TOPSOIL SLOPE A9 TOP OF SLOPE - EXISTING GROUND . ' o 246
. SPECIFIED /—Z — L - SUBBASE (DEPTH AS SPECIFIED ON PLANS) W= |5
SEED, AND MULCH AS SPECIFIED ON PLANS i INTINININININ ST o 232
ON PLANS. (TYP) e 4 . _ Wi =
PERVIOUS SOIL Sl # SLop =3¢
/ s E AS SPECIFIED ON PLANS — Z|E
5 SUBGRADE Za|0
© 9%|4
' i N
| GRANULAR MATERIAL GRANULAR MATERIAL | " OPEN-GRADED AGGREGATE 34-R _ =
CLASS Il AA CLASS IAA —— [ 7 7T 5
| 7] LINE TRENCH WITH
- :
SEEPAGE PLANE - N PLACE TRENCH IN SLOPE IF GEOTEXTILE BLANKET |
i THIS DIMENSION EXCEEDS 60"
% (SEE SLOPE POSITION) SUBGRADE UNDERDRAIN g
E: (DO NOT WRAP PIPE) 3
5 PIPE DIA. + % PIPE DIA. EACH SIDE MIN
© BANK UNDERDRAIN 8" MIN, 12" MAX FOR 4" DIA. PIPE
(WRAP PIPE WITH GEOTEXTILE) 12" MIN, 16" MAX FOR 6" DIA. PIPE
1 SUBGRADE UNDERDRAIN - OPEN-GRADED
SE EDGE OF 40" UNLESS OTHERWISE SPECIFIED DENSE GRADED AGGREGATE

PAVEMENT —___ |

T Y

e L)) sl 177
BANK UNDERDRAIN (SLOPE POSITION) % N0 5
Q

. . °59) 9000 00O
(WRAP PIPE WITH GEOTEXTILE) Yo NN oI Yo 0000003003008 00500 048 0 20 Ol0 OJg o
_ 970 970 079 0% 0% §9 <P 20080584 0,90 , QOOQOOQ

070 % 8% %

SUBBASE (DEPTH AS SPECIFIED ON PLANS)
BANK UNDERDRAINS - : o

/ SLOPE AS SPECIFIED ON iy
SUBGRADE PLANS

GRANULAR MATERIAL CLASS I1 AA

APPROX. 50" DEEP
UNLESS OTHERWISE SPECIFIED

FLOW LINE ELEVATION

SUBGRADE UNDERDRAIN
DISTANCE AS DIRECTED (WRAP PIPE WITH GEOTEXTILE)

BY THE ENGINEER

|
‘ 6" MINIMUM
f OVERLAP

PIPE DIA. + % PIPE DIA. EACH SIDE MIN.
TOP OF SLOPE ‘ EXISTING GROUND 8" MIN, 12" MAX FOR 4" DIA. PIPE
12" MIN, 16" MAX FOR 6" DIA. PIPE
T i ’
GRANULAR MATERIAL i | x NN % OF LANE WIDTH SUBGRADE UNDERDRAIN
CLASS Il —] s
IR e (i g SEEPAGE PLANE LONGITUDINAL CENTER OF ﬁg\?EEMCéI’:\IT 3-0" OR AS SPECIFIED ON PLANS DENSE GRADED AGGREGATE
— PERVIOUS SOIL . So§§g§| JOINT LINE TRENCH ——a] T
g R
- ot 7] A S — e N -
|So%aeli— |~ OPEN-GRADED AGGREGATE 34-R Sl tel et e -, i
E e G s VTV AT B PAVEMENT SHOULDER
ﬂ//f @ggggg}./\UNETRENCHWWH &OQ%OOOOOOOOOOOO .
> 20295 GEOTEXTILE BLANKET 0 5600000000 Soo0 0000500q00500500 03 0 o0
7752 e 800598 599505 8052 > <508 §3 8o 00880%08 eoo 0085 R o s ol b eS R S RO ST o s
1 o ———— BANK UNDERDRAIN R IR =220 07000087 8% o0 % 8% %% 20 52
— | X/ (DO NOT WRAP PIPE) : . : : : . I SN
o L S S _ ~ SUBBASE (DEPTHAS SPECIFIED ON PLANS) - '
\ PIPE DIA. + % PIPE DIA. EACH SIDE MIN - /
8" MIN, 12" MAX FOR 4" DIA. PIPE SUBGRADE :
12" MIN, 16" MAX FOR 6" DIA. PIPE & GRANULAR MATERIAL CLASS Il AA
/ —— FLOW LINE ELEVATION NORMALLY
WHEN ADDITIONAL SUBBASE SUBBASE UNDERDRAIN AMAXIMUM OF 10" BELOW TOP OF
UNDERDRAINS ARE REQUIRED, (WRAP PIPE WITH GEOTEXTILE) SUBGRADE OR AS SPECIFIED ON PLANS
PLACE IN THE CENTER OF ALANE
BANK UNDERDRAIN, OPEN-GRADED PIPE DIA. + % PIPE DIA. EACH SIDE MIN
8" MIN, 12" MAX FOR 4" DIA. PIPE
SUBBASE UNDERDRAIN 12" MIN, 16" MAX FOR 6" DIA. PIPE
<= STANDARD PLAN FOR < STANDARD PLAN FOR
“MDO I GRANULAR BLANKET, UNDERDRAINS, OUTLET ENDINGS &D/IDO I GRANULAR BLANKET, UNDERDRAINS, OUTLET ENDINGS
Michigan Department of Transportation FOR UNDERDRAINS, AND SEWER BULKHEADS Michigan Department of Transportation FOR UNDERDRAINS, AND SEWER BULKHEADS
DEPARTMENT DIRECTOR SPECIAL DETAIL 04/02/2025 R-80-F SHEET DEPARTMENT DIRECTOR SPECIAL DETAIL 04/02/2025 R-80-F SHEET
BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE e 30F 8 BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE el 4 OF 8
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% OF LANE WIDTH 20" ‘
00" WIDENED SLABS

LINE TRENCH WITH

LONGITUDINAL CENTER OF GEOTEXTILE EDGE OF GEOTEXTILE BLANKET
JOINT LINE TRENCH ——a| SEPARATOR PAVEMENT ———a
b e et ) b» Tl "‘Af ;,A"‘A'
S s AR sk PAVENENT * s SHOULDER
Y Y . ST et e . O OnO 2
- . : . . . 9o%e, S
0,00 800,00,80.00 Y e o]0 0509500
0050000330330 0008000 =5 o 000 o
soosmaniacren = Do c? ¥ o u N Q_Qo & :—Q_DCD%A?_QDO 600

gele)
O
o) |

. . . . 'Sy DOO
o] . . .
Oogo S : . SUBBASE TYP.) R | o
X OO . PN R
ofess | : .
fo sl

OO
Y SUBGRADE/

OPEN-GRADED DRAINAGE COURSE, y
6" IN PLACE

OPEN-GRADED AGGREGATE 34-R, BACKFILL
2"-3" ABOVE TOP OF SUBBASE TO COVER
6" LATERAL PORTION OF GEOTEXTILE
BLANKET THAT LINES THE TRENCH

WHEN ADDITIONAL OPEN-GRADED
UNDERDRAINS ARE REQUIRED,
PLACE IN THE CENTER OF ALANE

AN
* OPEN-GRADED UNDERDRAIN PIPE

PIPE DIA. + % PIPE DIA. EACH SIDE MIN
8" MIN, 12" MAX FOR 4" DIA. PIPE

* DO NOT WRAP OPEN-GRADED UNDERDRAIN PIPE WITH GEOTEXTILE 12" MIN, 16" MAX FOR 6" DIA. PIPE

OPEN-GRADED UNDERDRAIN PIPE
WITH GEOTEXTILE SEPARATOR

' OF LANE WIDTH 20" ‘
0-0" WIDENED SLABS

LINE TRENCH WITH
EDGE OF GEOTEXTILE BLANKET

PAVEMENT—a|

CENTER OF DENSE GRADED AGGREGATE
TRENCH ————=| SEPARATOR COURSE ﬁ

LONGITUDINAL
JOINT LINE

L -

;'PAVEMENT' RtA

Oq Oq0 2 NP
000000 O Jo 0
O QOQOQOQQOQOQOD o

Q o ) O 00 000 Q
> S C’QQ 0\ 9oo 0000000 00000%-%0%)000?0% QOOOQ 2000 "9 DQO 200 090
SRR et 0o \° 5o 00 198 5 550 5 oo o o e 0900080 0 0O QQQ ODQ
T o |ele®e 6% %%y AX 0000
S 2"MIN ) 08%)' 10" EXS
“'SUBBASE 208 T
il . ' (TYP) Og%%%?é: MIN ‘SUBBASE
Jot : : 182 (TYP) . .
K50e8) /’ I8§o%b\0§k\';_
3 1) SUBGRADE o]

; o | - OPEN-GRADED AGGREGATE 34-R, BACKFILL 2" - 3"
ABOVE TOP OF SUBBASE / AGGREGATE SEPARATOR
TO COVER 6" LATERAL PORTION OF GEOTEXTILE
1" BLANKET THAT LINES THE TRENCH

OPEN-GRADED DRAINAGE COURSE
6" IN PLACE

WHEN ADDITIONAL OPEN-GRADED
UNDERDRAINS ARE REQUIRED,
PLACE IN THE CENTER OF ALANE

* OPEN-GRADED UNDERDRAIN PIPE

PIPE DIA. + % PIPE DIA. EACH SIDE MIN
8" MIN 12" MAX FOR 4" DIA. PIPE
12" MIN, 16" MAX FOR 6" DIA. PIPE

* DO NOT WRAP OPEN-GRADED UNDERDRAIN PIPE WITH GEOTEXTILE

OPEN-GRADED UNDERDRAIN PIPE
WITH DENSE GRADED AGGREGATE SEPARATOR COURSE

< STANDARD PLAN FOR
eMDOT GRANULAR BLANKET, UNDERDRAINS, OUTLET ENDINGS
Michigan Department of Transportation FOR UNDERDRAINS, AND SEWER BULKHEADS
DEPARTMENT DIRECTOR SPECIAL DETAIL 04/02/2025 SHEET
BRADLEY C. WIEFERICH, PE FHWA APPROVAL PLAN DATE R-80-F 50F 8

.<7 OUTLET ENDING (TYP)

BEND 5'-0" LENGTH OF UNDERDRAIN PIPE TO AN ARC.
NO PREFORMED BENDS, WYES, OR TEES WILL BE
PERMITTED. CONNECTACCORDING TO THE
STANDARD SPECIFICATIONS FOR CONSTRUCTION
ORAS APPROVED BY THE ENGINEER.

~— UNDERDRAIN OUTLET PIPE
DISTANCE AS REQUIRED.
BACKFILL TRENCH WITH GRANULAR
MATERIAL CLASS II. (TYP)

~— UNDERDRAIN OUTLET PIPE

MAXIMUM OUTLET SPACING 300' (TYP)

ADDITIONALLY, LOCATE OUTLETS AT THE
(LOWEST ELEVATION OF ALL VERTICAL CURVES )

PLAN SHOWING OUTLETS FOR UNDERDRAINS

BEND 5'-0" LENGTH OF UNDERDRAIN PIPE TO AN ARC.
NO PREFORMED BENDS, WYES, OR TEES WILL BE
PERMITTED. CONNECTACCORDING TO THE
STANDARD SPECIFICATIONS FOR CONSTRUCTION
ORAS APPROVED BY THE ENGINEER.

F CATCH BASIN (TYP) ‘

CATCH BASIN LOCATION AS SHOWN ON THE PLANS

PLAN SHOWING UNDERDRAINS TAPPED INTO CATCH BASINS

PLACE CASTING ON
CATCH BASIN AS
SPECIFIED ON PLANS

TOP OF MASONRY
STRUCTURE OR
BOTTOM OF CASTING 7

FOR PLACEMEN

OF STEPS SEE =

MANHOLE DETAILS i}

z

STRUCTURE DIA. &

6 g
o o
o -
< zy
=3

O T <

—

PROFILE VIEW

SAG

G

Michigan Department of Transportation

STANDARD PLAN FOR
@M DOT GRANULAR BLANKET, UNDERDRAINS, OUTLET ENDINGS
FOR UNDERDRAINS, AND SEWER BULKHEADS

SPECIAL DETAIL
FHWA APPROVAL

04/02/2025
PLAN DATE

DEPARTMENT DIRECTOR
BRADLEY C. WIEFERICH, PE

R-80-F

SHEET
6 OF 8

SECT




Y" x 2%" GALVANIZED

BOLT AND NUT

REINFORCED EDGE

%6" DIA.

¢ g r
DIA. HOLE \
GALV. ROD

T

Siawals [
0 iuuuuuuuq Jm||||||||||||||||||||||\||||]

STEEL FOR CONNECTOR
BRACKET (TYP)

1/8"

REINFORCED EDGE =~ CONNECTOR BRACKET

LIMITS OF
UNDERDRAIN OUTLET DETAIL DETAIL
CORNER PLATES TO BE TIGHTLY
4"MIN METAL END SECURED USING %" GALVANIZED
6" MAX SECTION RIVETS, BOLTS, OR EQUIVALENT
SPOT WELDS
]
1 \
— | / | —_ 3n X 5%“
B ) | '/ SKIRT LIP Fk ) CORNER PLATE (TYP)
C.M.P. 9" YA 10" 4l
1-8%"
STEEL END SECTION FOR 4" OR 6" PIPE
< STANDARD PLAN FOR

eMDOT

Michigan Department of Transportation

DEPARTMENT DIRECTOR
BRADLEY C. WIEFERICH, PE

GRANULAR BLANKET, UNDERDRAINS, OUTLET ENDINGS
FOR UNDERDRAINS, AND SEWER BULKHEADS

SPECIAL DETAIL 04/02/2025

FHWA APPROVAL

R-80-F Tors

PLAN DATE

LIMITS OF UNDERDRAIN OUTLET

10" 30"
MIN

4" MIN
6" MAX

" RADIUS —

OUTLET PIPE \‘

APPROVED CONNECTIOM
COMPATIBLE WITH PIPE 85
CONCRETE RING FOR 4" OR 6" PIPE
]
I
™
oy
-
I
LIMITS OF

UNDERDRAIN OUTLET

10" 20"
MIN

4" MIN 10"
OUTLET 6" MAX ~
PIPE ﬂ

I P

T ] =

O

2"MIN
WALL THICKNESS

APPROVED CONNECTION
COMPATIBLE WITH PIPE

CONCRETE END SECTION
FOR 4" OR 6" PIPE

NOTES:
PROVIDE POSITIVE DRAINAGE FOR UNDERDRAINS AND UNDERDRAIN OUTLETS.
ENSURE UNDERDRAIN PIPE SIZES ARE AS SPECIFIED ON THE PLAN.

CONSTRUCT CONNECTIONS BETWEEN UNDERDRAIN PIPE AND UNDERDRAIN OUTLET
PIPE ACCORDING TO THE STANDARD SPECIFICATIONS FOR CONSTRUCTION AND AS
APPROVED BY THE ENGINEER.

ENSURE CONNECTIONS, IF REQUIRED WITHIN THE OUTLET PIPE, ARE ACCORDING
TO APPLICABLE ASTM SPECIFICATIONS REFERENCED IN THE STANDARD
SPECIFICATIONS FOR CONSTRUCTION, ARE WATER TIGHT, AND OF THE SAME
MATERIAL AS THE OUTLET PIPE.

ENSURE OUTLET CONNECTIONS TO DRAINAGE STRUCTURES ARE ACCORDING TO
THE STANDARD SPECIFICATIONS FOR CONSTRUCTION FOR DRAINAGE STRUCTURES.

USE ONLY RIGID PVC OR CORRUGATED METAL FOR UNDERDRAIN OUTLET PIPE .

CAST THE CONCRETE RING OR CONCRETE END SECTION AROUND THE SAME
TYPE OF PIPE THAT IS USED FOR UNDERDRAIN OUTLET PIPE.

ATTACH STEEL END SECTIONS TO THE ENDS OF CORRUGATED METAL PIPE AS
SPECIFIED ON THIS STANDARD PLAN, BY STANDARD METAL BANDS OR BY OTHER
CONNECTING DEVICES AS APPROVED BY THE ENGINEER.

DO NOT USE STEEL END SECTIONS ON PVC OUTLET PIPE. USE CONCRETE
END SECTIONS.

REROLL THE ENDS OF HELICALLY CORRUGATED PIPE (EXCEPT PERFORATED PIPE)
TO FORM ANNULAR CORRUGATIONS FOR CONNECTING THE END SECTION.

DO NOT USE GRANULAR MATERIAL PRODUCED FROM CRUSHED PORTLAND CEMENT
CONCRETE FOR ANY BACKFILL MATERIAL.

G

eMDOT

Michigan Department of Transportation

DEPARTMENT DIRECTOR
BRADLEY C. WIEFERICH, PE

STANDARD PLAN FOR
GRANULAR BLANKET, UNDERDRAINS, OUTLET ENDINGS
FOR UNDERDRAINS, AND SEWER BULKHEADS

SPECIAL DETAIL 04/02/2025

FHWA APPROVAL

R-80-F vors

PLAN DATE
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