
SECTION C
SCALE:  3/4" = 1'-0"
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(2) 8" Ø WEEPHOLE
BLOCKOUTS (TYP)
SEE NOTE 4.
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A-SERIES CURB INLET (PLAN)
SCALE:  3/4" = 1'-0"
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2" 2"

ADJACENT CURB (WARPED)
RING & LID

1/2" PRE-MOLDED EXPANSION MATERIAL

GUTTER CASTING (DEETER #2080
OR ACCEPTABLE EQUIVALENT)

A

B
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C

C

2
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CURB FRAME (DEETER #2080
OR ACCEPTABLE EQUIVALENT)

TIE BAR BENDING DIAGRAM
SCALE:  3/4" = 1'-0"

1'
-4

 1
/4

"

1'-6"

R3"

NOTE:
A SPLICE OVERLAP OF 11" IS REQUIRED WHEN
TWO BARS ARE UTILIZED TO MINIMIZE THE
LENGTH OF TIE BAR EXTENDING FROM THE
INLET STRUCTURE.

7
2410

SECTION B
SCALE:  3/4" = 1'-0"
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6"1'-6"

1 1/4"

4 3/4"

1'
-3

"

4"

6"
"W" 6"

1 1/2" CL (TYP)

ADJACENT PAVEMENT

GUTTER GRADE BEYOND

GROUTED
INVERT

OPTIONAL CONST. JOINT
RING & LID

2 1/2"

6
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4"

DRAINAGE AGGREGATE WRAPPED
IN GEOTEXTILE FABRIC. SEE NOTE 4.

*

* 4"Ø PERFORATED (SCH 40) PVC PIPE GROUTED INTO WEEPHOLE BLOCKOUT.  CAP EXTERIOR END.

3"

3" CL

1'-0"

SECTION A
SCALE:  3/4" = 1'-0"
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6" "L" (A-5 SHOWN) 6"

1 1/2" CL (TYP)
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2"
 C

L
3"

 C
L

OPTIONAL CONST. JOINT

RING & LID

CONC. (TYP)#4 BARS @ 6" OC
EACH WAY (TYP)

3
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1-1/2" CL
(TYP)

6" TY
P

STRUCTURE
BEDDING

NOTES (A-SERIES INLETS)
1. AT THE CONTRACTOR'S OPTION, INLET BOXES MAY BE CAST-IN-PLACE, PRECAST OR A COMBINATION THEREOF SUCH AS CAST-IN-PLACE BOX

WITH PRECAST TOP SLAB.
2. AT THE CONTRACTOR'S OPTION, INLETS MAY HAVE A BASE THAT EXTENDS BEYOND THE LIMITS OF THE INLET.
3. WEEPHOLES SHALL ONLY BE INSTALLED IN SUMP INLETS.  "WD" IS THE WEEPHOLE DISTANCE BELOW THE TOP OF CURB.  "WD" SHALL BE 2'-0"

EXCEPT WHEN OTHERWISE NOTED BY THE DESIGN ENGINEER.
4. ALL JOINTS BETWEEN PRECAST COMPONENTS SHALL HAVE 2 ROWS OF JOINT COMPOUND - IF JOINT IS TONGUE AND GROOVE, ONE ROW OF

JOINT COMPOUND SHALL BE ON EACH HORIZONTAL MATING SURFACE.
5. REBAR CLEARANCES SHALL BE 3" WHEN CAST AGAINST AND PERMANENTLY IN CONTACT WITH THE GROUND AND 1-1/2" WHEN FORMS ARE

UTILIZED AND PERMANENT CONCRETE IS EXPOSED TO WEATHER OR IN CONTACT WITH GROUND IN ACCORDANCE WITH ACI 318.
6. ADDITIONAL WEEPHOLES MAY BE SPECIFIED IN THE DRAWING FOR PARTICULAR LOCATIONS TO MEDIATE GROUNDWATER IN TRENCHES

CHASING THE STORMWATER PIPE.
7. ROUGHED IN OPENINGS SHALL LEAVE EXPOSED REBAR IN PLACE AROUND THE PIPE TO REINFORCE THE GROUT.  CONCRETE SHALL BE LEFT

ROUGH TO PROVIDE BOND FOR GROUT.
8. REFERENCE THE CITY OF MANHATTAN STANDARD SPECIFICATIONS FOR ALL OTHER DETAILS OF CONSTRUCTION.

NOTE:  SEE STORM SEWER PLANS OR SCHEDULE
TO DETERMINE "H" AND OTHER REQUIREMENTS.

STANDARD SIZES

TYPE CASTING
SECTIONS "W" < 24" Ø "W" >= 24"Ø

OR SKEWED "L"

A-5
A-5S 2 2'-6" MIN. 3'-0" MIN.

OR OD+6" 5'-0"

A-7.5
A-7.5S 3 2'-6" MIN. 3'-0" MIN.

OR OD+6" 7'-6"

A-10
A-10S 4 2'-6" MIN. 3'-0" MIN.

OR OD+6" 10'-0"

N O  D U M P I NG

D
R A I N S   T O  R I V

E R

D
F

IU
S

A

A-SERIES RING AND LID
SCALE:  3/4" = 1'-0"

ST ORM    S EWER

1" PICK HOLE

1 5/8" H  LETTERS

7/8" H  LETTERS

DEETER #2015 CAST IRON
OR ACCEPTABLE EQUIVALENT

5
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A-SERIES CURB INLET PLACEMENT
SCALE:  1/4" = 1'-0"

STANDARD INLET ON GRADE
TYPES A-5, A-7.5 & A-10

SETBACK INLET ON GRADE
TYPES A-5S, A-7.5S & A-10S

L/2

L/2

6"

6"

5'
DOWNSTREAM

TRANSITION

10'
UPSTREAM TRANSITION

L+12"

1'
-6

"

NOTES:
1. ALL INLET TOPS SHALL SLOPE LONGITUDINALLY AT SAME GRADE AS STREET.  WHEN STREET GRADES ARE 2% OR LESS,

BLOCKING IS ALLOWED WITH FLAT INLET TOPS.
2. ALL INLET TOPS SHALL SLOPE TOWARD STREET @ 1.5% PER FT. STANDARD.  OTHER SLOPES MAY BE INDICATED TO

ACCOMMODATE SITE CONDITIONS.
3. WHEN SETBACK INLETS ARE LOCATED IN SUMP, CURB TRANSITION LENGTH SHALL BE 5'-0" ON BOTH SIDES.
4. THE GUTTER CASTING IS NOT REQUIRED WHEN INSTALLED IN A SUMP CONDITION, UNLESS OTHERWISE INDICATED.
5. FOR STANDARD INLET ON GRADE, UPSTREAM AND DOWNSTREAM CURB TRANSITION MAY EXTEND TO THE NEAREST JOINT

WITH ENGINEER APPROVAL PER FIELD CONDITIONS.

1/2" EXPANSION
JOINT (TYP)

CURB HT.
COMMONLY > 6"

TOP OF INLET PLAN GRADE
& REFERENCE POINT

TOP OF INLET PLAN GRADE &
REFERENCE POINT=BACK OF CURB + 3"

1
2410

ADJACENT PAVEMENT

2% M
AX

ADJACENT INLETS
NOT TO SCALE

SHORT PIECE OF
CORRECTLY SIZED PIPE

1.
5%

M
IN

STANDARD INLET IN SUMP
TYPES A-5, A-7.5 & A-10

L/2 6"

TOP OF INLET PLAN GRADE &
REFERENCE POINT=BACK OF CURB + 3"

1.
5%

M
IN

1.
5%

M
IN

24" MIN
DOWNSTREAM

TRANSITION

L+12" 24" MIN
UPSTREAM TRANSITION

L+12"

1/2" EXPANSION
JOINT (TYP)

3"

3"

1/2" EXPANSION
JOINT (TYP)

4"

GUTTER GRADE BEYOND

4"

THROAT OF GUTTER
AT INLET FACE

PARTIAL SECTION B (WITHOUT GUTTER CASTING)
SCALE:  3/4" = 1'-0"
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ADJACENT PAVEMENT

6"1'-6"

1 1/4"

4 3/4" RING & LID

8 
1/

2"
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3'-1"

3'-6 1/4"

3'-1"

3'-4"

3'-1"

3'-1 3/4"

3'-1"

3'-4"

2'
-7

"

B-3 - DEETER #2047 VANE GRATE
DEETER #2045 IN SUMP

B-3 - DEETER #2045
CURB BOX AND BASE FRAME

B-6 & 9 - DEETER #2047 LEFT VANE GRATE
DEETER #2045 LEFT IN SUMP

B-6 & 9 - DEETER #2045 LEFT
CURB BOX AND BASE FRAME

B-9 - DEETER #2047 CENTER VANE GRATE
DEETER #2045 CENTER IN SUMP

B-9 - DEETER #2045 CENTER
CURB BOX AND BASE FRAME

B-6 & 9 - DEETER #2047 RIGHT VANE GRATE
DEETER #2045 RIGHT IN SUMP

B-6 & 9 - DEETER #2045 RIGHT
CURB BOX AND BASE FRAME

3'-6 1/4" 3'-4" 3'-4"3'-1 3/4"

SCALE:  3/4" = 1'-0"

CASTINGS CONFIGURATIONS7
2420

SECTION VIEWS

TOP VIEWS

2'
 (B

LO
CK

O
U

T
O

PE
N

IN
G)

"W
"

6"
6"

6"

2'-7 5/8" 7" 2'-6 3/4" 7" 2'-7 5/8"

"L" (B-9 SHOWN) 6"

(BLOCKOUT OPENING)

CHAMFER TOP EDGES @ EACH END OF
BLOCKOUT. (NOT REQ'D. FOR B-3 INLETS) (TYP)

(2) #6 BARS
#6 BARS @ 6"

OC EACH WAY

EDGE OF BASE FRAME (TYP)

SCALE:  3/4" = 1'-0"

B-SERIES CURB INLET TOP (PLAN)2
2420

#5 DOWELS @ 12" OC

(BLOCKOUT OPENING) (BLOCKOUT OPENING)

NOTES (B-SERIES INLETS)
1. AT THE CONTRACTOR'S OPTION, INLET BOXES MAY BE CAST-IN-PLACE, PRECAST OR A

COMBINATION THEREOF SUCH AS CAST-IN-PLACE BOX WITH PRECAST TOP SLAB.
2. AT THE CONTRACTOR'S OPTION, INLETS MAY HAVE A BASE THAT EXTENDS BEYOND THE

LIMITS OF THE INLET.
3. STRUCTURES WITH AN INSIDE WIDTH, "W", EXCEEDING 6'-6"  SHALL BE CONSIDERED

NON-STANDARD AND MUST BE DESIGNED BY A PROFESSIONAL ENGINEER LICENSED TO
PRACTICE IN THE STATE OF KANSAS.

4. STRUCTURES WITH A HEIGHT, "H" EXCEEDING 12'-0"  SHALL BE CONSIDERED NON-STANDARD
AND MUST BE DESIGNED BY A PROFESSIONAL ENGINEER LICENSED TO PRACTICE IN THE
STATE OF KANSAS.

5. WEEPHOLES SHALL ONLY BE INSTALLED IN SUMP INLETS.  "WD" IS THE WEEPHOLE DISTANCE
BELOW THE TOP OF CURB.  "WD" SHALL BE 2'-6" EXCEPT WHERE OTHERWISE NOTED BY THE
DESIGN ENGINEER.

6. ADDITIONAL WEEPHOLES MAY BE SPECIFIED IN THE DRAWINGS FOR PARTICULAR LOCATIONS
TO MEDIATE GROUNDWATER IN TRENCHES CHASING THE STORMWATER PIPE.

7. ALL JOINTS BETWEEN PRECAST COMPONENTS SHALL HAVE 2 ROWS OF MASTIC - IF TONGUE
AND GROOVE, ONE ROW OF MASTIC SHALL BE ON EACH HORIZONTAL MATING SURFACE.

7. REBAR CLEARANCES SHALL BE 3" WHEN CAST AGAINST AND PERMANENTLY IN CONTACT
WITH THE GROUND AND 1-1/2" WHEN FORMS ARE UTILIZED AND PERMANENT CONCRETE IS
EXPOSED TO WEATHER OR IN CONTACT WITH GROUND IN ACCORDANCE WITH ACI 318.

8. ROUGHED IN OPENINGS SHALL LEAVE EXPOSED REBAR IN PLACE AROUND THE PIPE TO
REINFORCE THE GROUT.  CONCRETE SHALL BE LEFT ROUGH TO PROVIDE BOND FOR GROUT.

9. REFERENCE THE CITY OF MANHATTAN STANDARD SPECIFICATIONS FOR ALL OTHER DETAILS
OF CONSTRUCTION.

"W
"

6"

6" "L" (B-9 SHOWN) 6"

DUMP NO WASTE
DRAINS TO RIVER

DUMP NO WASTE
DRAINS TO RIVER

C

SCALE:  3/4" = 1'-0"

B-SERIES CURB INLET (PLAN)

C

B B

A A

9"

BACK OF CURB LINE
ALONG STREET

CONC.  BACKING BEHIND
CURB BOX

CAST IRON CURB BOX

CAST IRON VANE GRATE

CAST IRON BASE FRAME

FULLY PACK SPACE BETWEEN CASTING
SECTIONS W/ EPOXY GROUT (TYP)

DUMP NO WASTE
DRAINS TO RIVER

1
2420

6"

SCALE:  3/4" = 1'-0"

SECTION C
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" (

@
 F

LO
W
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N

E 
O

U
T)

11
 1

/2
"

10
"

8"

2'

6"

3"

"W"6" 6"

CONSTRUCTION JOINT

#6 BARS
@ 2" OC

#6 BARS @ 6" O.C. EACH WAY. MAINTAIN
2" MIN. CL FROM BOTTOM FACE

#4 BARS @ 6" OC EACH WAY

GROUTED
INVERT #4 BARS @ 6" OC EACH WAY

CAST IRON FRAME

CAST IRON VANE GRATE
CAST IRON CURB BOX

CONC. BACKING

3/8" GALV. ANCHOR BOLT9"

3"

6
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#5 DOWELS @ 12" OC

1 1/2"CL

1 1/2" CL
TYP

3"
CL

2"
CL

SEE SUPPORT BEAM ELEVATION DETAIL
FOR STIRRUP SPACING INFORMATION

"W
D" 2 1/2"

1 1/2" CL
TYP

8"Ø WEEPHOLE BLOCKOUT (TYP). SEE NOTE 5.

10
"

8 
1/

2"

6" "L" (B-9 SHOWN) 6"

INSTALL DEETER #2047 GRATES,
ORIENTED TO CAPTURE DRAINAGE
FLOWING IN THIS DIRECTION

3/8" X 3" GALV. ANCHOR BOLT
TACK WELD TO CASTING

SCALE:  3/4" = 1'-0"

SECTION B4
2420

FULLY PACK SPACE BETWEEN
CASTING SECTIONS W/ EPOXY GROUT

SCALE:  3/4" = 1'-0"
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8"
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"

6" "L" (B-9 SHOWN) 6"

11
 3

/4
"

SECTION A

FULLY PACK SPACE BETWEEN
CASTING SECTIONS W/ EPOXY GROUT

3/8" X 3" GALV.  ANCHOR BOLT
TACK WELD TO CASTING

CURB BOX

BASE FRAME

3
2420

STRUCTURE
BEDDING

6" TY
P

1 1/2"

7"

1 1/2"4"

(2)#6 BARS

#3 STIRRUPS
SEE TABLE FOR SPACING

(2)#4 BARS

"d
"

SUPPORT BEAM
SECTION

4"

L(SPAN) "d" "s" "T" NUMBER OF STIRRUPS AND SPANNING

3.5' 7.75" 3.0" 12"
PLACE #3 SHEAR STIRRUPS AT A DISTANCE "d" FROM BEARING,

THEN PLACE STIRRUPS AT "s" CENTERS UNTIL A TOTAL DISTANCE
"T" IS MET

4.0' 7.75" 3.5" 17.5"
PLACE #3 SHEAR STIRRUPS AT A DISTANCE "d" FROM BEARING,

THEN PLACE STIRRUPS AT "s" CENTERS UNTIL A TOTAL DISTANCE
"T" IS MET

7.0' 7.75" 1.75" 33.25"
PLACE #3 SHEAR STIRRUPS AT A DISTANCE "d" FROM BEARING,

THEN PLACE STIRRUPS AT "s" CENTERS UNTIL A TOTAL DISTANCE
"T" IS MET

"d
"

"d"

STIRRUP SPACING IS
MIRRORED ON EACH SIDE

"d" = SEE DIMENSIONS ON DRAWING
"s" = SPACING FOR STIRRUPS
"T" = TOTAL DISTANCE FOR SPACING

"T"

SPACING @ "s"
CENTERS

SCALE:  3/4" = 1'-0"

SUPPORT BEAM ELEVATION5
2420

STANDARD SIZES

TYPE "W" < 24"Ø "W" >= 24"Ø OR
SKEWED "L"

B-3
B-3S 2'-6" MIN. 3'-0" MIN. OR

OD+6" 3'-0"

B-6
B-6S 2'-6" MIN. 3'-0" MIN. OR

OD+6" 6'-0"

B-9
B-9S 2'-6" MIN. 3'-0" MIN. OR

OD+6" 9'-0"
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B-SERIES CURB INLET PLACEMENT
SCALE:  1/2" = 1'-0"

L/2 6"

5'
DOWNSTREAM

TRANSITION

10' UPSTREAM TRANSITIONL+12"

1'
-6

"

FULLY DEPRESSED NOTES:
1. ALL INLET TOPS SHALL SLOPE LONGITUDINALLY AT SAME GRADE

AS STREET.  WHEN STREET GRADES ARE 2% OR LESS, BLOCKING IS
ALLOWED WITH FLAT INLET TOPS.

2. WHEN SETBACK INLETS ARE LOCATED IN SUMP, CURB TRANSITION
LENGTH SHALL BE 5'-0" ON BOTH SIDES.

1/2" EXPANSION
JOINT (TYP)

TOP OF INLET PLAN GRADE
& REFERENCE POINT

TOP OF INLET PLAN GRADE
& REFERENCE POINT

L/2

DUMP NO WASTE
DRAINS TO RIVER

DUMP NO WASTE
DRAINS TO RIVER

6"

8
2420

STANDARD INLET
TYPES B-3, B-6 & B-9

SETBACK INLET
TYPES B-3S, B-6S & B-9S

2%
 M

AX

DOUBLE INLET
NOT TO SCALE

12"
TYP

SHORT PIECE OF
CORRECTLY SIZED PIPE

12"
(TYP)
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AREA INLET (TYPE 4) "BEEHIVE"
SCALE:  3/4" = 1'-0"

2'-6" Ø

"H
" (

4'
-0

" M
AX

.)
6"

6" THICK CONCRETE COLLAR
(AS REQUIRED PER PLAN)

DEETER #4495 BEEHIVE GRATE W/ #1295-R
REVERSIBLE MANHOLE RING OR ACCEPTABLE EQUIVALENT

PRECAST RCP SECTION

STORM SEWER PIPE (15" Ø MAX.)

GROUTED INVERT

#4 REBAR @ 6" OC EACH WAY

STRUCTURE BEDDING (4" MIN.)

SPECIFIED TOP OF
GRATE ELEV.

3"
MIN.

8"
TYP

GROUTED PIPE BLOCK-OUT

NOTES:
1. IF "H" EXCEEDS 4-FT, USE TYPE 2 AREA INLET UNLESS OTHERWISE APPROVED BY THE CITY ENGINEER.
2. GRATE/RING SHALL BE CENTERED TO MAINTAIN 1-7/8" BEARING OF AROUND PERIMETER.

4
2430

3"
 C

L

AREA INLET (TYPE 3)
SCALE:  3/4" = 1'-0"

2'-6" Ø

"H
" (

4'
-0

" M
AX

.)
6"

STORM SEWER PIPE (15" Ø MAX.)

GROUTED INVERT

CASTING SHALL BE THE FOLLOWING
(OR ACCEPTABLE EQUIVALENT):

STD:  DEETER #1930 GRATE W/ #1295-R
REVERSIBLE MANHOLE RING

ADA: DEETER #1930 ADA GRATE W/
#1295-R REVERSIBLE MANHOLE RING

STRUCTURE BEDDING (4" MIN.)

#4 REBAR @ 6" OC EACH WAY

PRECAST RCP SECTION

4"

3"
MIN.

GROUTED PIPE BLOCK-OUT

NOTES:
1. IF "H" EXCEEDS 4-FT, USE TYPE 2 AREA INLET UNLESS OTHERWISE APPROVED BY THE CITY ENGINEER.
2. GRATE/RING SHALL BE CENTERED TO MAINTAIN 1-7/8" BEARING OF AROUND PERIMETER.

3
2430

SPECIFIED TOP OF
GRATE ELEV.

3"
 C

L
6" THICK CONCRETE COLLAR

(AS REQUIRED PER PLAN)

AREA INLET (TYPE 2) "FLAT TOP"
SCALE:  1/2" = 1'-0"

"H
"

8" M
IN

.
"T

S"

"D"
4"

8"

2' Ø"TW"

1/
2

PI
PE

 Ø

6" (TYP)

2" (TYP)

#6 REBAR (TYP THROUGHOUT)

PRECAST CONCRETE
GRADE RING

REBAR (TYP) SEE TOP VIEW

PRECAST CONCRETE TOP DECK

STORM SEWER PIPE
GROUTED PIPE BLOCK-OUT

PRECAST CONCRETE BARREL W/
#4 WIRE REINFORCEMENT

GROUTED INVERT

#4 BARS @ 6" OC EACH WAY

(48" Ø MIN.)

TOP VIEW

NOTE:
12" MIN. CLEARANCE FROM TOP DECK TO TOP OF RIM IS REQUIRED WHEN INSTALLED UNDER TURF.

2
1

2
2430

STRUCTURE BEDDING (4" MIN.)

MANHOLE DIMENSIONS &
MAX. STORM SEWER SIZE

"D" "TW" "TS" MAX RCP MAX RCPHE

48" 5" 8" 24" PS

60" 6" 8" 30" 19"X30"

72" 7" 8" 48" 32"X49"

84" 8" 10" 54" 34"X53"

96" 9" 10" 60" 43"X68"

CASTING SHALL BE THE FOLLOWING (OR ACCEPTABLE
EQUIVALENT):
STD:  DEETER #1930 GRATE W/ #1295-R REVERSIBLE
MANHOLE RING
ADA: DEETER #1930 ADA GRATE W/ #1295-R
REVERSIBLE MANHOLE RING

6"
(TYP)

2"
(TYP)

ALTERNATE TOP SECTION (ECCENTRIC)

#6 REBAR (TYP THROUGHOUT)

MAXIMUM PIPE CONNECTIONS

3"
 C

L

"W"-6"

"L
"

"X
"

"X
"

SE
E 

PI
PE

 G
RA

TE
DI

M
EN

SI
O

N
S 

TA
BL

E

9"
TYP

9"
TYP

1 
3/

4"
TY

P

3"

3"

5/8" Ø HOLE FOR
ANCHOR BOLT (TYP OF 4)

    3 1/2" X 3" X 1/4"

2 1/2" (IPS) GALV. STEEL PIPE

GRATE INLET
SCALE: 1/2"=1'-0"

1. PIPE USED IN GRATE FABRICATION SHALL MEET ASTM A53, GRADE B,
SCH. 40 STEEL PIPE, 5.793 LBS/L.F.

2. PIPE GRATE FABRICATION SHALL UTILIZE WELDS CONFORMING TO
AWS D1.1.

3. PIPE GRATE SHALL BE HOT-DIPPED GALVANIZED IN ACCORDANCE
WITH ASTM A123; 2.0 OZ./S.F. MIN. (COATING GRADE OF 85). GRADE
85 IS 2.0 OZ/SF PER ASTM A123. GRADE 100 IS 2.3 OZ/SF.

PIPE GRATE DIMENSIONS
BOX

(OUTSIDE)
L x W

NO.
OF

PIPES
PIPE DIA. x LENGTH X SPACING "X"

7'-6" x 4'-6" 13 2 1/2" x 3'-10 1/4" @ 6" OC 6"
5'-6" x 4'-6" 10 2 1/2" x 3'-10 1/4" @ 5 1/2" OC 5 1/4"
4'-6" x 4'-6" 8 2 1/2" x 3'-10 1/4" @ 5 1/2" OC 4 3/4"
4'-0" x 4'-0" 7 2 1/2" x 3'-4 1/4" @ 5 1/2" OC 4 1/2"

NOTES (AREA INLETS)

6"
"W"

#4 BARS IN FLOOR
@ 6" OC EACH WAY

6"

6"
 T

YP

"L
"

6"
 T

YP

A A

B1'
TYP

1/2" GALV. ANCHOR BOLT
(2 @ EA. END).  SEE SECTION B.

GALV. PIPE GRATE STEEL
ANGLE FRAME

GALV. PIPE

#4 STD HOOKS @ 6"
OC AROUND PERIMETER

INLET PLAN
SCALE: 1/2"=1'-0"

3" 3"

6"

2 7/8"

1/8"

3"

3 
1/

2"

1 1/4"

1/2"Ø x 8" GALV. ANCHOR BOLT
W/WASHER (TYP OF 4)

    3 1/2" X 3" X 1/4"

SECTION B
SCALE: 1-1/2"=1'-0"

2
1

"H
"

6"
1/

2
PI

PE
 Ø

6"

"W"

6"

STORM SEWER PIPE

GROUTED PIPE BLOCK-OUT

GROUTED INVERT

#4 BARS @ 6" OC EACH WALL

FABRICATED GALV. STEEL PIPE
GRATE AND FRAME.  SEE DETAIL.

SEE SECTION B FOR
FRAME EMBEDMENT

SECTION A
SCALE: 1/2"=1'-0"

THIS BAR WILL NOT BE BENT AT THE
BOTTOM OR DRILLED/GROUTED IN.
IT IS TO BE TIED TO THE BENT BAR
AND HAVE 3" CL AT THE BOTTOM
ABOVE THE FLOOR SLAB.

#4 STD HOOKS. SEE FLOOR STEEL
IN INLET PLAN
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INLET USE SUMMARY TABLE

BID ITEM TRAVEL WAY MEDIANS BACK OF CURB PEDESTRIAN-RATED
AREA INLET (TYPE 1) X X

AREA INLET (TYPE 2)(STD) X X X

AREA INLET (TYPE 2)(ADA) X X X X

AREA INLET (TYPE 3)(STD) X X X

AREA INLET (TYPE 3)(ADA) X X X X

AREA INLET (TYPE 4) X

NOTES:
1. TYPE 4 INLETS SHALL NOT BE USED IN AREAS OF VEHICULAR OR PEDESTRIAN TRAFFIC.
2. CAPACITY TABLES FOR AREA INLET GRATES ARE INCLUDED IN THE CITY OF MANHATTAN STORMWATER MANAGEMENT CRITERIA.
3. REBAR CLEARANCES SHALL BE 3" WHEN CAST AGAINST AND PERMANENTLY IN CONTACT WITH THE GROUND AND 1-1/2" WHEN FORMS ARE UTILIZED

AND PERMANENT CONCRETE IS EXPOSED TO WEATHER OR IN CONTACT WITH GROUND IN ACCORDANCE WITH ACI 318.
4. ROUGHED IN OPENINGS SHALL LEAVE EXPOSED REBAR IN PLACE AROUND THE PIPE TO REINFORCE THE GROUT.  CONCRETE SHALL BE LEFT ROUGH TO

PROVIDE BOND FOR GROUT.
5. REFERENCE THE CITY OF MANHATTAN STANDARD SPECIFICATIONS FOR ALL OTHER DETAILS OF CONSTRUCTION.

AREA INLET (TYPE 1)1
2430



"H
"

8" M
IN

.

4"

8"

2'  Ø

1/
2 

PI
PE

Ø

6"
(TYP)

2"
(TYP)

TOP VIEW

"T
S"

"TW"

"D"
(48" Ø MIN.)

DEETER #1258 LID W/ #1256 STD.
MANHOLE RING; OR ACCEPTABLE EQUIVALENT
PRECAST CONCRETE GRADE RING

STORM SEWER PIPE

GROUTED PIPE BLOCK-OUT

PRECAST CONCRETE BARREL W/ #4
WIRE REINFORCEMENT

GROUTED INVERT
#4 BARS @ 6" OC EACH WAY.

REBAR (TYP) SEE TOP VIEW

#6 REBAR
(TYP THROUGHOUT)

PRECAST CONCRETE TOP DECK

NOTE:
12" MIN. CLEARANCE FROM TOP DECK TO
TOP OF RIM IS REQUIRED WHEN INSTALLED
UNDER TURF.

2
1

STORM MANHOLE (SHALLOW)
SCALE:  1/2" = 1'-0"

1
2440

6" (TYP)

2" (TYP)

#6 REBAR
(TYP THROUGHOUT)

ALTERNATE TOP SECTION (CONCENTRIC)

FLAT TOP STORM MANHOLE

3"
 C

L

"H
"

8"
1/

2 
PI

PE
 Ø

8" M
IN

.

8"

2' Ø

6" "W" 6"
(4'-0" MIN.)

DEETER #1258 LID W/ #1256 STD.
MANHOLE RING; OR ACCEPTABLE EQUIVALENT

PRECAST CONCRETE GRADE RING

STORM SEWER PIPE

GROUTED PIPE BLOCK-OUT

GROUTED INVERT

#4 BARS @ 6" OC EACH WAY

REBAR (TYP) SEE TOP VIEW

PRECAST CONCRETE TOP DECK

NOTE:
12" MIN. CLEARANCE FROM TOP DECK TO TOP OF
RIM IS REQUIRED WHEN INSTALLED UNDER TURF.

2"
"W" + 12"

2"

2"

"L
" +

 1
2"

2"

#6 REBAR (TYP THROUGHOUT)

2"
TYP 6"

TYP

6" TY
P

A A

2
1

JUNCTION BOX
SCALE:  1/2" = 1'-0"

4
2440

TOP VIEW

SECTION A

2" C
L

2"
2'

-4
"

2"

2'-6"

2"

2'

N O  D U M P I NG

D
R A I N S   T O  R I V

E R

D
F

IU
S

A

STORM MANHOLE RING AND LID
SCALE:  3/4" = 1'-0"

ST ORM    S EWER

1" PICK HOLE

1 5/8" H. LETTERS

7/8" H. LETTERS

DEETER #1258 CAST  IRON
LID & #1956 MANHOLE FRAME;
OR ACCEPTABLE EQUIVALENT

5
2440

NO SCALE

4" MIN.
BLOCKOUT FOR PIPE (3"± CL)
GROUT IN PLACE (TYP)

STORM MANHOLE - PIPE CONNECTIONS6
2440

ELEVATION

4"MIN.

EXTERIOR OF PIPE WALL

GROUT IN PLACE (TYP)

BLOCKOUT FOR PIPE
(3"± CL TYP)

TOP SECTION VIEW

2'

RING AND LID

4'

8"

48" I.D. MIN.
REINFORCED
CONCRETE PER
ASTM C-478

GRADE RING (SEAL TOP
AND BOTTOM W/
BITUMASTIC MATERIAL)

HANDLING HOLES

2"
 M

IN
.

24
" M

AX
.

VA
RI

AB
LE

 6
' M

AX
.

5"
MIN.

8" M
IN

. SET BOTTOM SECTION OF
MANHOLE IN GROUT

"H
" D

EP
TH

 F
RO

M
 T

O
P 

O
F 

RI
M

 T
O

 F
LO

W
LI

N
E

FILL ALL JOINTS W/
BITUMASTIC MATERIAL (TYP)

HANDLING HOLES TO BE
FILLED W/ NON-SHRINK
GROUT AFTER INSTALLATION

6"
MIN.

GROUTED PIPE BLOCK-OUT

STORM SEWER PIPE
GROUTED INVERT"D

"

D/
2

MANHOLE (STD) W/CONCENTRIC TOP
SCALE:  1/2" = 1'-0"

2
2440

STRUCTURE
BEDDING (4" MIN.)

RING AND LID

CONCENTRIC TOP

ALTERNATE TOP (ECCENTRIC)

GRADE RING (SEAL
TOP AND BOTTOM W/
BITUMASTIC
MATERIAL)

HANDLING HOLES

48" I.D. MIN.
REINFORCED
CONCRETE PER
ASTM C-478

2'

4'
2"

 M
IN

.
24

" M
AX

.

1/
2 

PI
PE

O
D 

+ 
6"

STORM MANHOLE (DOGHOUSE)
SCALE:  1/2" = 1'-0"

#3
2440

FILL ALL JOINTS W/
BITUMASTIC MATERIAL

HANDLING HOLES TO BE
FILLED W/NON-SHRINK
GROUT AFTER INSTALLATION
48" I.D. MIN. REINFORCED
CONCRETE PER ASTM C-478

CONCRETE BASE CAST IN
PLACE (REINFORCED STEEL
AS DETAILED IN THE PLANS)

TOP MAY BE
CONE OR FLAT
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" D

EP
TH

 T
O

 F
LO

W
LI

N
E

8" M
IN

.

11
01

 P
O

YN
TZ

 A
VE

N
U

E 
• 

M
AN

HA
TT

AN
, K

AN
SA

S 
66

50
2 

• 
PH

O
N

E 
(7

85
) 5

87
-2

41
5

XXXXXX, P.E.

XXX

XX/XX/20XX

OF

PR
O

JE
CT

 N
U

M
BE

R
PR

O
JE

CT
 N

AM
E

M
SD

 2
44

0 
ST

O
RM

 M
AN

HO
LE

 A
N

D
JU

N
CT

IO
N

 B
O

X 
DE

TA
IL

S

LA
ST

 S
AV

ED
 B

Y:
 B

RO
O

KE
 W

EI
R

PL
O

T 
DA

TE
: 7

/2
6/

20
23

 5
:1

2 
PM

CITY ENGINEER:

DRAWN BY:

DATE:

SHEET NUMBER:

XXXXXX, P.E.
DESIGN ENGINEER:

RE
V.

DA
TE

DE
SC

RI
PT

IO
N

BY

##

 C
:\

U
SE

RS
\B

RO
O

KE
.W

EI
R\

O
N

ED
RI

VE
 - 

CI
TY

 O
F 

M
AN

HA
TT

AN
\D

ES
KT

O
P\

CA
D 

M
AN

AG
ER

\S
TO

RM
W

AT
ER

 D
ET

AI
LS

\M
SD

 2
44

0 
JU

N
CT

IO
N

 B
O

X 
DE

TA
IL

S.
DW

G

1. PRECAST MANHOLE AND JUNCTION BOXES SHALL BE USED UNLESS OTHERWISE SPECIFIED IN THE PLANS OR FIELD CHANGES HAVE BEEN APPROVED BY THE
ENGINEER.

2. REBAR CLEARANCES SHALL BE 3" WHEN CAST AGAINST AND PERMANENTLY IN CONTACT WITH THE GROUND AND 1-1/2" WHEN FORMS ARE UTILIZED AND
PERMANENT CONCRETE IS EXPOSED TO WEATHER OR IN CONTACT WITH GROUND IN ACCORDANCE WITH ACI 318.

3. ROUGHED IN OPENINGS SHALL LEAVE EXPOSED REBAR IN PLACE AROUND TO REINFORCE THE GROUT.  CONCRETE SHALL BE LEFT ROUGH TO PROVIDE BOND
FOR GROUT.

4. ALL JOINTS BETWEEN PRECAST COMPONENTS SHALL HAVE 2 ROWS OF JOINT COMPOUND.  IF JOINT IS TONGUE AND GROOVE, ONE ROW OF JOINT
COMPOUND SHALL BE ON EACH HORIZONTAL MATING SURFACE.

5. REFERENCE THE CITY OF MANHATTAN STANDARD SPECIFICATIONS FOR ALL OTHER DETAILS OF CONSTRUCTION.

MAXIMUM DIMENSIONS &
MAX. STORM SEWER SIZE

"D" "TW" "TS" MAX RCP MAX RCPHE
48" 5" 8" 24" 14"x23"

60" 6" 8" 30" 19"x30"

72" 7" 8" 48" 32"x49"

84" 8" 10" 54" 34"x53"

96" 9" 10" 60" 43"x68"

MAXIMUM PIPE CONNECTIONS

NOTES (STORM MANHOLES AND JUNCTION BOXES)



INVERT SHAPING DETAILS
NOT TO SCALE

3"
 M

IN
.

3"
 M

IN
.

3"
 M

IN
.

3"
 M

IN
.

3"
 M

IN
.

3" MIN.

FLOOR PLAN II

FLOOR PLAN IVFLOOR PLAN III

FLOOR PLAN I SECTION A-A (FLOOR PLAN I)

SECTION B-B (FLOOR PLAN IV)

A

A

B B

VA
RI

AB
LE

(2
:1

)

VA
RI

AB
LE

(2
:1

)

1
2450

OD OF SECONDARY LINE

SHALLOW SAWCUT AROUND
PROPOSED OPENING (8 SIDED).
DO NOT CUT THRU PIPE MESH.

2"

TYP

2" TYP

NOTE:  THE DIA./OPENING HT. OF THE
SECONDARY LINE SHALL NOT EXCEED 0.5 x
THE DIA. OF THE MAIN LINE.

SAWCUT
SCALE:  1/2" = 1'-0"

EXPOSE EXIST. PIPE MESH.
CUT & FOLD BACK MESH TO
THE EXTERIOR OF THE PIPE FOR
SPLICING INTO COLLAR.

EXIST. RCP MAIN LINE

SAWCUT OPENING

OPENING
SCALE:  1/2" = 1'-0"

EXIST. RCP MAIN LINE

#5 H2 BARS (TYP OF 2)
(EACH SIDE)

#5 H1 BARS (TYP OF
4)(TOP AND BOTTOM)

#5 STIRRUPS
SECONDARY RCP

CONCRETE COLLAR

SAWCUT

O
.D

. +
 (2

T)

OD + (2T)

"T""T"

"T
"

"T
"

A

SECTION B
SCALE:  3/4" = 1'-0"

ALIGN PIPE CENTERS

EXIST. RCP (MAIN LINE)

PROPOSED RCP
(SECONDARY LINE)

FOLD EXIST PIPE MESH INTO COLLAR

MATCH END OF PIPE FLUSH W/
INSIDE SURFACE OF EXIST. RCP

CONCRETE COLLAR

#5 STIRRUPS (3 REQ'D)

1'-8 1/2"

6"
6"

NON-SHRINK GROUT ALL
AROUND CONNECTION

B

SECTION A
SCALE:  3/4" = 1'-0"

H2

H1

3" CL
(TYP)

1 1/2" CL (TYP)

3"
 C

L
(T

YP
)

PIPE TEE COLLAR INFORMATION

SECONDARY
PIPE DIA.

"T"
(MIN)

H1 BAR
QUANT.

H2 BAR
QUANT.

15" 6" 8 4

18" 6" 10 6

24" 6" 12 8

30" 7" 14 10

36" 9" 16 12

PIPE BUTT END & BEND CONNECTION
COLLAR INFORMATION

PIPE DIA.
"L"

(MIN)
"T"

(MIN)
HOOP BAR

SIZE

15" 12" 6" #4

18" 12" 6" #4

24" 12" 6" #4

30" 18" 7" #4

36" 18" 9" #5

42" 18" 9" #5

48" 18" 10" #5

54" 24" 10" #5

60" 24" 12" #5

"T
"

"T
"

B

"L"

STORM SEWER PIPE

#4 LONGITUDINAL BAR

HOOP BARS (4 TOTAL)

"L"
PIPE BUTT END
LOCATION

CONCRETE COLLAR

PIPE BEND - SECTION A
SCALE:  3/4" = 1'-0"

3" CL
(TYP)

3"
 C

L
TY

P

"T
"

"T
"

B

"L"

"L"

STORM SEWER PIPE

CONCRETE COLLAR

#4 LONGITUDINAL BAR

HOOP BARS (4 TOTAL)

CONCRETE COLLAR

PIPE BEND - SECTION A
SCALE:  3/4" = 1'-0"

3"
 C

L
TY

P

3" CL

TYP

45°
M

AX

OD +  (2T)

"T""T"

A

PIPE OD

DIA.

HOOP BAR (4 TOTAL
REQ'D FOR EACH BEND)

#4 LONGITUDINAL
BARS @ 12" OC

"T
"

"T
"

STORM SEWER PIPE
CONCRETE COLLAR

PIPE BEND - SECTION B
SCALE:  3/4" = 1'-0"

SECTION
SCALE:  1-1/2" = 1'-0"

60° 60°

TOP OF RCP PIPE

TIE ROD EYEBOLT

TIE ROD EYEBOLT

PIPE Ø (VARIES)

PROFILE
SCALE:  3" = 1'-0"

6" (MIN.) 6" (MIN.)

CENTERLINE OF PIPE JOINT

THREADED BOLT.  SIZE
IS BASED ON RCP SIZE

THREADED EYEBOLT.  SIZE
IS BASED ON RCP SIZE.

1 
1/

4"
M

AX
.

PI
PE

 W
AL

L
TH

IC
KN

ES
S

VA
RI

ES WASHERS

NUT

NUT & WASHER

NOTES
1. RCP JOINT TIE ROD CONNECTIONS ARE REQUIRED IN THE FIRST THREE PIPE

JOINTS AT THE DISCHARGE END WHEN A FLARED END SECTION IS USED ON A
STORM SEWER WITH A SLOPE IN EXCESS OF 7%.  SAID CONNECTIONS SHALL BE
REQUIRED ON ALL JOINTS IN THE PIPE RUN WHEN THE PIPE SLOPE EXCEEDS
10%.

2. CONNECTORS, INCLUDING BOLTS, NUTS AND WASHERS, SHALL HAVE A
GALVANIZED FINISH COMPLYING WITH ASTM A-153 OR ASTM F-2329.  BOLTS
SHALL COMPLY TO ASTM A-307, GRADE A.  NUTS SHALL CONFORM TO ASTM
A-563.  WASHERS SHALL CONFORM TO ASTM F-844.

3. DO NOT USE PIPE TIES TO PULL THE PIPE SECTIONS TOGETHER OR TO TIGHTEN
THE PIPE JOINTS.

4. TIE RODS FOR HERCP SHALL BE SIZED FOR THE RCP EQUIVALENT.

INVERT NOTES
1. SHALL BE 1/2 PIPE DIAMETER IN DEPTH
2. CROSS SECTIONAL RADIUS SHALL MATCH PIPE RADIUS
3. SHALL BE MECHANICALLY CONSOLIDATED CONCRETE PER THE SPECIFICATIONS
4. ENTIRE INVERT SHALL BE PLACED IN ONE PLACEMENT
5. SHALL HAVE A SMOOTH TROWELED FINISH
6. DEFLECTIONS WILL HAVE THE LARGEST RADIUS THAT IS PRACTICAL
7. TEE AND WYE CONFIGURATIONS WILL HAVE SMOOTH TRANSITIONS THAT

DIRECT FLOW TO THE OUTLET PIPE
8. BENCH OUTSIDE OF MAIN FLOW CHANNEL SHALL HAVE A MINIMUM SLOPE

FROM THE WALL TO THE CHANNEL OF 2.1%

HOOP BAR OVERLAP
NOT TO SCALE

32 x Ø

PIPE OD + 6"

STIRRUP BAR OVERLAP
NOT TO SCALE

#5 STD HOOK

PI
PE

 O
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RCP JOINT TIE RODS
RCP SIZE CONNECTOR SIZE DRILL HOLE SIZE

30" OR SMALLER 5/8" DIA. 7/8" DIA.

30"-60" 3/4" DIA. 1" DIA.

60" OR LARGER 1" DIA. 1-1/4" DIA.

RCP JOINT - TIE ROD CONNECTOR DETAIL2
2450

PIPE TEE COLLAR DETAILS3
2450

CONCRETE COLLAR DETAILS4
2450



TRENCH DETAILS (PARALLEL RCP)

BENEATH PVMT BENEATH TURF

"OD"

0.
1 

x 
O

D4"

"W""W"

O
D/

2
1'

M
IN

.

OD/3

FINISH GRADE (TURF)

MIDDLE
BEDDING

OUTER BEDDING
"W" = OD/6, BUT NOT
LESS THAN 12".

PVMT.
AGGREGATE BASE

"OD"

"Y" = OD/6, BUT NOT LESS THAN 12". "Y" SHALL
BE INCREASED WHERE FLARED END SECTIONS
ARE INSTALLED TO MAINTAIN 12'  CLR. BETWEEN
WIDEST PART OF FLARED END SECTIONS.

NO SCALE PIPE LOCATED WITHIN IN-SITU SOIL ZONE
3

2460

"Y"

BENEATH PVMT BENEATH TURF
"OS"

0.
1 

x 
O

R
6"

"W""W"

O
R/

2
1'

M
IN

.

OS/2

FINISH GRADE
(TURF)

MIDDLE BEDDING

OUTER BEDDING

"O
R"

IN-SITU ROCK

"W" = OS/6, BUT NOT
LESS THAN 12".

PVMT.
AGGREGATE BASE

1xOS 1xOS

ORIGINAL
GROUND LINE

ROCK AND FILLED EMBANKMENT

BENEATH PVMT BENEATH TURF

"OS"

0.
1 

x 
O

R

6"

"W""W"

O
R/

2
1'

M
IN

.

OS/2

FINISH GRADE
(TURF)

MIDDLE BEDDING

OUTER BEDDING

"O
R"

IN-SITU ROCK

"W" = OS/6, BUT
NOT LESS THAN 12".

PVMT.
AGGREGATE BASE

ROCK AND IN-SITU SOIL

1. DETAILS REFLECT TRENCH CONSTRUCTION USING A TRENCH BOX OR SUITABLE TRENCH
SHIELDING SYSTEM AND TRENCHES LESS THAN 5-FT DEEP WITH STABLE SIDES.  THE
CONTRACTOR SHALL FOLLOW ALL APPLICABLE GUIDELINES ESTABLISHED BY OSHA #29 CFR
1926 - "CONSTRUCTION INDUSTRY REGULATIONS AND STANDARDS," PARTICULARLY
APPENDICES "A" THRU "F."

2. HDPE PIPE IS ONLY PERMITTED WHEN APPROVED BY THE CITY ENGINEER AND WILL ONLY
BE CONSIDERED FOR SMALL SIDE OR BACKYARD DRAINAGE WITHIN PUBLIC DRAINAGE
EASEMENTS.

3. PIPE/BOX CULVERT BEDDING SHALL BE PLACED ON STABLE SUBGRADE.  IMMEDIATELY
NOTIFY THE CITY ENGINEER FOR INSTRUCTIONS IF SUBGRADE IS IN AN UNSTABLE
CONDITION.

4. CONCRETE PIPE/BOX CULVERT GRANULAR BEDDING MATERIAL SHALL MEET THE
REQUIREMENTS OF KDOT SB-2 AGGREGATE.  INITIAL BACKFILL MATERIAL FOR CONCRETE
PIPE/BOX CULVERT SHALL MEET THE REQUIREMENTS OF USCS (ASTM D2487) SOIL
CLASSIFICATION CATEGORY I OR CATEGORY II.  SEE CITY SPECIFICATION SECTION 2105 FOR
ADDITIONAL INFO REGARDING ACCEPTABLE GRADATIONS.  PLACE BACKFILL IN
CONTROLLED, COMPACTED LIFTS IN ACCORDANCE WITH CITY SPECIFICATIONS.

5. HDPE PIPE GRANULAR BEDDING MATERIAL SHALL MEET THE REQUIREMENTS OF KDOT PB-2
AGGREGATE.  HAUNCH BACKFILL AND INITIAL BACKFILL SHALL MEET THE REQUIREMENTS
OF USCS (ASTM D2487) SOIL CLASSIFICATION CATEGORY I OR CATEGORY II, BUT SHALL
HAVE 100% PASSING THE 11

2" SIEVE.  SEE CITY SPECIFICATION SECTION 2105 FOR
ADDITIONAL INFO REGARDING ACCEPTABLE MATERIALS.  PLACE IN CONTROLLED,
COMPACTED LIFTS IN ACCORDANCE WITH CITY SPECIFICATIONS AND PIPE/BOX CULVERT
MANUFACTURER'S WRITTEN RECOMMENDATIONS.

TRENCH GENERAL NOTES:

TRENCH DETAILS (HDPE)

PIPE Ø

0.
1 

x 
O

D
"B

.T
."

"T.W."

O
D/

2
"H

"

OD/3

FINISH GRADE
(TURF)

MIDDLE
BEDDING

OUTER BEDDING

HDPE PIPE
(WATER-TIGHT JTS)

"OD"

NO SCALE PIPE LOCATED WITHIN IN-SITU SOIL ZONE
2

2460

PIPE DIA. "T.W."

15" 34"
18" 39"
24" 48"
30" 56"
36" 64"
42" 72"
48" 80"
60" 96"

BENEATH PVMT BENEATH TURF
"OS"

0.
1 

x 
O

R
3"

"W""W"

O
R/

2
1'

M
IN

.

OS/3

FINISH GRADE (TURF)

MIDDLE BEDDING

OUTER BEDDING

"O
R"

"W" = OS/6, BUT
NOT LESS THAN 12".

PVMT.
AGGREGATE BASE

IN-SITU SOIL

BENEATH PVMT BENEATH TURF
"OS"

0.
1 

x 
O

R
3"

"W""W"

O
R/

2
1'

M
IN

.

OS/3

FINISH GRADE
(TURF)

MIDDLE BEDDING

OUTER BEDDING

"O
R"

"W" = OS/6, BUT
NOT LESS THAN 12".

PVMT.

AGGREGATE BASE

1xOS 1xOS

ORIGINAL GROUND LINE

FILLED EMBANKMENT

BENEATH PVMT BENEATH TURF
"OD"

0.
1 

x 
O

D

6"

"W""W"

O
D/

2
1'

M
IN

.

OD/2

FINISH GRADE (TURF)

MIDDLE BEDDING

OUTER BEDDING

IN-SITU ROCK

"W" = OD/6, BUT
NOT LESS THAN 12".

PVMT.
AGGREGATE BASE

ROCK AND IN-SITU SOIL

BENEATH PVMT BENEATH TURF
"OD"

0.
1 

x 
O

D

6"

"W""W"

O
D/

2
1'

M
IN

.

OD/2

FINISH GRADE (TURF)

MIDDLE BEDDING

OUTER BEDDING

IN-SITU ROCK
"W" = OD/6, BUT
NOT LESS THAN 12".

AGGREGATE BASE
1xOD1xOD

ORIGINAL GROUND LINE

ROCK AND FILLED EMBANKMENT

BENEATH PVMT BENEATH TURF
"OD"

0.
1 

x 
O

D 4"

"W""W"

O
D/

2
1'

M
IN

.

OD/3

FINISH GRADE (TURF)

MIDDLE BEDDING

OUTER BEDDING

"W" = OD/6, BUT
NOT LESS THAN 12".

PVMT.
AGGREGATE BASE

IN-SITU SOIL

BENEATH PVMT BENEATH TURF
"OD"

0.
1 

x 
O

D
4"

"W""W"

O
D/

2
1'

M
IN

.

OD/3

FINISH GRADE (TURF)

MIDDLE BEDDING
OUTER BEDDING "W" = OD/6, BUT

NOT LESS THAN 12".

PVMT.
AGGREGATE BASE

1xOD 1xOD

ORIGINAL GROUND LINE

FILLED EMBANKMENT
SMALL PRECAST BOX CULVERT
NO SCALE

1
2460

"B
"

18"
MIN.

12
" H

TOP OF FILL/BACKFILL

GROUND LINE

AGGREGATE BASE

H = HEIGHT OF COVER MEASURED FROM TOP OF CULVERT TO FINISHED GRADE.

FOR NORMAL EARTH FOUNDATION:
B = 6"

FOR ROCK FOUNDATION:
B = 1/4" PER 12" OF H (8" MINIMUM TO 24" MAXIMUM)

FOR SOFT, YIELDING OR OTHERWISE UNSUITABLE FOUNDATION:
B = DEPTH AS SHOWN ON PLANS OR TO FIRM BEARING SOIL

EXIST./FINISH GRADE

"S"

"R
"

1.  "H" = 12" MIN. BUT SHALL BE SUFFICIENT TO RESIST PIPE
FLOTATION. FLOTATION ANALYSIS IS REQ'D. TO CONFIRM.

2.  "B.T." IS MIN. BEDDING THICKNESS BENEATH PIPE.  "B.T." = 4"
FOR PIPE DIAMETERS UP TO 24" AND 6" FOR PIPES WITH
DIAMETERS OF 30" THRU 60" INCLUSIVELY.

3.  "T.W." IS MIN. TRENCH WIDTH WITH PIPE POSITIONED IN THE
CENTER.  SEE "T.W." IN TABLE.

HDPE TRENCH REQUIREMENTS:
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HATCH LEGEND

FINAL BACKFILL

UNDISTURBED EARTH

HAUNCH BACKFILL

INITIAL BACKFILL

CONCRETE

EMBANKMENT

TRENCH DETAILS (RCP)
NO SCALE

5
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TRENCH DETAILS (RCPHE)
NO SCALE

4
2460



NO SCALE
RIPRAP BASIN (PLAN)

A A

LS LA

RIPRAP TRANSITION

BASIN EXIT LEVEL PAD MATCH CHANNEL

W
O

LB

"W
  " B

STORM SEWER
F.E.S OUTLET

TOP OF RIPRAP

MATCH EXIST. CHANNEL

TOE OF CHANNEL BANK

TOP OF CHANNEL BANK

TOE OF CHANNEL BANK

TOP OF CHANNEL BANK

TOP OF LEVEL APRON SHALL MATCH
FL OUT ELEV. OF STORM SEWER

LEVEL FLOOR OF BASIN

2:
1

2:
1

2:1 3:1

2:
1

2:
1

VA
RI

ES
VA

RI
ES

VARIESLEVELLEVEL LEVEL

3 1

3
1

1
2470

2:1

3 
x 

W
O

RIPRAP ON STEEPENED SLOPES

RIPRAP ON LEVEL OR SLIGHT SLOPE

SECTION A

H S
Y E1'

 M
IN

.

TW

LS LA

RIPRAP TRANSITION
BASIN EXIT LEVEL PAD MATCH CHANNEL

LB

Y B

2

2
1

3 1

WATER SURFACE
HGL OF DESIGN STORM

STORM SEWER
F.E.S. OUTLET

TOP OF RIPRAP SURFACE

TOP OF RIPRAP SIDES

FL OF ORIGINAL CHANNEL

TOP OF RIPRAP SHALL
MATCH EXIST. CHANNEL
BOTTOM

TOP OF CHANNEL BANK

NO SCALE

RT
1RT

2

RT
2

2
2470

1

FOOTING PROTECTION:
SEE NOTE AT SECTION B RIPRAP BEDDING AND/OR

GEOTEXTILE - SEE SPECIFICATIONS

SECTION B

L A1 (1.0% MAX SLOPE)
STORM SEWER

F.E.S. OUTLET
TOP OF RIPRAP "IN CHANNEL"

TOP OF RIPRAP SIDES

FINISH GRADE

NO SCALE

RT

4
2470

*
REINFORCED RIPRAP KEY AT
BOTH ENDS, WIDTH=3*D50,

DEPTH FROM SURFACE=3*D50 *TO PROTECT OUTFALL FROM SCOUR, OVERLAP GEOTEXTILE
BENEATH END SECTION AND EXTEND OUTWARD, TO LIE
BENEATH RIPRAP.  OVERLAP LENGTH SHALL BE NO LESS THAN 5
FEET UNDER BOTH RIPRAP AND OUTFALL, AND EXTEND A
MINIMUM OF 3 FEET ON EITHER SIDE OF END SECTION FLARE
OR OUTFALL WINGS.

REINFORCED RIPRAP KEY

RIPRAP BEDDING AND/OR
GEOTEXTILE - SEE SPECIFICATIONS.

TOP OF RIPRAP ON SIDE SLOPE
SHALL BE A MIN. OF 1/2 PIPE Ø

ABOVE APRON BED.  ADD RIPRAP
FOR TRANSITION AT THE PIPE

OUTLET

NO SCALE
RIPRAP APRON (TYPE 1)

D O

3 
x 

D O

L EQUAL La1 OR 4DO MIN

W
 (S

EE
 N

O
TE

)

2:
1

2:
1

2 TYP.
1

B B

3
2470

L/3, TRANSITION TO
EXISTING CHANNEL

(SEE NOTE)

M
IN

M
IN

NO SCALE
RIPRAP APRON (TYPE 2)

D O

3 
x 

D O

W
 (S

EE
 N

O
TE

)

L EQUAL LA2 OR 4DO MIN

2:
1

2:
1

5 TYP.
1

C C

5
2470

SECTION C

LA2 (1.0% MAX SLOPE)STORM SEWER
F.E.S. OUTLET

TOP OF RIPRAP
"IN CHANNEL"

FL OF CHANNEL

NO SCALE

TOP OF RIPRAP SIDES

RT

6
2470

RIPRAP BEDDING AND/OR
GEOTEXTILE - SEE SPECIFICATIONS

REINFORCED KEY AT BOTH
ENDS: SEE NOTE AT

SECTION B
REINFORCED KEY

FOOTING PROTECTION:
SEE NOTE AT SECTION B

RIPRAP BASIN NOTES
1. THE RIPRAP BASIN IS FOR USE IN HIGHER EROSIVE VELOCITY CONDITIONS THAN THE RIPRAP APRON.  THE SCOUR HOLE AND VERTICAL ELEVATION FEATURES ARE ESSENTIAL TO

ITS FUNCTION AND SHALL BE FORMED CAREFULLY TO THE DIMENSIONS INDICATED.

2. FOR THE GIVEN CLASSIFICATION OF RIPRAP, THE THICKNESS OF THE RIPRAP LAYERS SHALL BE:

"RT1" = 2D50 OR 1.5DMAX
"RT2" = 3D50 OR 2DMAX

3. THE DESIGN LAYOUT IS FOR RCP PIPE WITH STANDARD FLARED OUTLET OR SIMILAR WINGWALL CONFIGURATION.  IF THE OUTLET IS A HEADWALL ONLY, THEN ADD 1 TIMES DO
OF RIPRAP PROTECTION IMMEDIATELY DOWNSTREAM OF HEADWALL, WITH A MINIMUM 1:1 FLARE, PRIOR TO BEGINNING THE STANDARD FLARE AND STANDARD LENGTH AS
SHOWN.  FOR BOX, ARCH OR ELLIPTICAL PIPES, USE THE SPAN DIMENSIONS FOR DO IN ALL HORIZONTAL FEATURES AND THE RISE DIMENSION FOR DO IN ALL VERTICAL FEATURES.

4. DIMENSIONS FOR EACH RIPRAP BASIN SHALL BE AS INDICATED IN THE TABLE OR ON THE PLANS.  DIMENSIONING OF THE RIPRAP BASIN IS A FUNCTION OF OUTLET FLOW
CHARACTERISTICS, PIPE SIZE, AND CHANNEL SLOPE.

5. ALL RIPRAP BASINS SHALL BE DESIGNED FOR THE GIVEN CONDITIONS BY A REGISTERED PROFESSIONAL ENGINEER LICENSED IN THE STATE OF KANSAS.  SEE CHAPTER 6 OF THE
MANHATTAN STORMWATER MANAGEMENT CRITERIA FOR DESIGN PROCEDURES, WHICH FOLLOW PROCEDURES GIVEN IN FHWA HEC-14 "HYDRAULIC DESIGN OF ENERGY
DISSIPATORS FOR CULVERTS AND CHANNELS", 3RD ED. 2006.

RIPRAP APRON NOTES
1. RIPRAP APRONS ARE USED IN A WIDE RANGE OF TYPICAL OUTLET CONDITIONS.  THE PRIMARY PURPOSE OF A RIPRAP APRON IS TO PROTECT THE CHANNEL BED AND TOE OF

BANK OVER THE DISTANCE NECESSARY FOR WATER FLOW TO NATURALLY GO THROUGH A HYDRAULIC JUMP ON ITS OWN.

2. FOR THE GIVEN CLASSIFICATION OF RIPRAP, THE THICKNESS OF THE RIPRAP LAYER SHALL BE:

"RT" = 2XD50

3. THE DESIGN LAYOUT IS FOR RCP PIPE WITH STANDARD FLARED OUTLET OR SIMILAR WINGWALL CONFIGURATION, WITH A MINIMUM 1:1 FLARE, PRIOR TO BEGINNING THE
STANDARD FLARE AND STANDARD LENGTH AS SHOWN.  FOR BOX, ARCH OR ELLIPTICAL PIPES, USE THE RISE DIMENSION FOR D0.

4. THERE ARE TWO CONFIGURATIONS FOR OUTLETS.  CONFIGURATION A IS USED IN BROADER OPEN CHANNELS WHERE THE TAILWATER IS LESS AND THE WIDTH GREATER.  FLOW
WILL GO THROUGH A HYDRAULIC JUMP IN LESS DISTANCE BUT REQUIRES MORE BED PROTECTION.  CONFIGURATION B IS USED IN NARROWER CHANNELS WHERE THE
TAILWATER IS DEEPER AND ADDS TO FLOW RESISTANCE.  FLOW TRANSITION TAKES LONGER TO OCCUR BUT EROSIVE CONDITIONS ON THE BED ARE LESS SEVERE.  THE FLARE
RATE, RIPRAP SIZE AND CALCULATED LENGTH OF PROTECTION (LA1 OR LA2) WILL VARY BY CONFIGURATION.  THE ENGINEER WILL SELECT THE CONFIGURATION THAT BEST
MATCHES THE OUTLET CONDITIONS, OR MAY INCORPORATED WORST-CASE ELEMENTS OF BOTH WHEN OUTLET CONDITIONS CANNOT BE PREDICTED WITH CONFIDENCE.  THE
RELEVANT CONFIGURATION AND DIMENSIONS FOR EACH RIPRAP APRON SHALL BE AS INDICATED IN THE TABLE OR ON THE PLANS.

5. THE WIDTH OF THE DISSIPATOR AT THE TRANSITION POINT TO THE CHANNEL AS SHOWN IS THE THEORETICAL WIDTH BASED ON FLARE RATE AND OTHER GEOMETRY.  THESE
DIMENSIONS WILL BE USED FOR DETERMINATION OF RIPRAP TO BE PROVIDED.  THE LAST 1/3 OF THE LENGTH IS CONSIDERED A TRANSITIONAL SECTION WHERE WIDTH, FLARE
AND RIPRAP HEIGHT CAN BE ADJUSTED IN THE FIELD TO CONFORM TO THE DOWNSTREAM RECEIVING CHANNEL.

6. ALL RIPRAP APRONS SHALL BE DESIGNED FOR THE GIVEN CONDITIONS BY A REGISTERED PROFESSIONAL ENGINEER LICENSED IN THE STATE OF KANSAS.  SEE CHAPTER 6 OF THE
MANHATTAN STORMWATER MANAGEMENT CRITERIA FOR DESIGN PROCEDURES, WHICH FOLLOW PROCEDURES GIVEN IN THE OMAHA REGIONAL STORMWATER DESIGN
MANUAL (2014) AND FHWA HEC-14 "HYDRAULIC DESIGN OF ENERGY DISSIPATORS FOR CULVERTS AND CHANNELS", 3RD ED, 2006.

11
01

 P
O

YN
TZ

 A
VE

N
U

E 
• 

M
AN

HA
TT

AN
, K

AN
SA

S 
66

50
2 

• 
PH

O
N

E 
(7

85
) 5

87
-2

41
5

XXXXXX, P.E.

XXX

XX/XX/20XX

OF

PR
O

JE
CT

 N
U

M
BE

R
PR

O
JE

CT
 N

AM
E

M
SD

 2
47

0 
RI

PR
AP

 B
AS

IN
 &

RI
PR

AP
 A

PR
O

N
 D

ET
AI

LS

LA
ST

 S
AV

ED
 B

Y:
 B

RO
O

KE
 W

EI
R

PL
O

T 
DA

TE
: 7

/2
6/

20
23

 5
:1

3 
PM

CITY ENGINEER:

DRAWN BY:

DATE:

SHEET NUMBER:

XXXXXX, P.E.
DESIGN ENGINEER:

RE
V.

DA
TE

DE
SC

RI
PT

IO
N

BY

##

 C
:\

U
SE

RS
\B

RO
O

KE
.W

EI
R\

O
N

ED
RI

VE
 - 

CI
TY

 O
F 

M
AN

HA
TT

AN
\D

ES
KT

O
P\

CA
D 

M
AN

AG
ER

\S
TO

RM
W

AT
ER

 D
ET

AI
LS

\M
SD

 2
47

0 
RI

PR
AP

 B
AS

IN
 &

 R
IP

RA
P 

AP
RO

N
 D

ET
AI

LS
.D

W
G

RIPRAP BASIN INFORMATION

BASIN LOCATION

KEY DESIGN DATA CONSTRUCTION DIMENSIONS

Q (CFS) Fr VALUE
TW DEPTH

(ELEV)

DNSTRM
CHANNEL VEL

(FPS)

BASIN EXIT
VEL (FPS)

RIPRAP
SIZE CLASS LB (FT) LS (FT) LA (FT) HS (FT) RT1 (FT) RT2 (FT) WB (FT) BASIN EXIT

(FT)
LEVEL PAD

(FT)
MATCH

CHANNEL (FT)
RIPRAP AREA
(EST) (SQ YD)

RIPRAP APRON INFORMATION

BASIN LOCATION

KEY DESIGN DATA CONSTRUCTION DIMENSIONS

Q (CFS) DO OR RISE
TW DEPTH

(FT)

DNSTRM
CHANNEL VEL

(FPS)
TW/DO
RATIO CONFIGURATION RIPRAP

SIZE CLASS
La1 OR
La2 (FT) L (FT) FLARE RATE BANK SIDE

SLOPE RT (FT) W (FT) LONGITUDINAL SLOPE
ACROSS APRON

RIPRAP AREA
(EST) (SQ YD)



L

FOOTING

1/2" BEVEL

T

L

D

#5 HORIZONTAL AND
VERTICAL BARS (L-3" LONG)

(SEE SECTION A)

FOOTING

TYPE A HEADWALL
NOT TO SCALE

1
2510

A

A

15" TO 30" Ø

H

1'
-6

" I
N

LE
T

3'
-0

" O
U

TL
ET

D
K

T

1/2" BEVEL

T+8"

#5 HORIZONTAL
AND VERTICAL BARS

FOOTING

H

SECTION A
15" TO 30" PIPE DIA.

12
"3"

 C
L

#5 BARS @ 12" OC

#5 BARS CONTINUOUS

36" TO 60" Ø

12
"

FOOTING

T+8"

H

K
D

1'
-6

" I
N

LE
T

3'
-0

" O
U

TL
ET

1/2" BEVEL

T

SECTION A
36" TO 60" PIPE DIA.

#5 HORIZONTAL
AND VERTICAL BARS

#5 BARS @ 12" OC

3"
 C

L

#5 BARS CONTINUOUS
45

°

1/2" BEVEL

X

L

T

D

3"

#5 BARS
(H-3" LONG)

#5 BARS
(D + 1'-6" LONG)

L

#5 HORIZONTAL AND
VERTICAL BARS

TYPE B HEADWALL
NOT TO SCALE

2
2510

B

B

15" TO 30" Ø

H

K
D

1'
-6

" I
N

LE
T

3'
-0

" O
U

TL
ET

#5 HORIZONTAL
AND VERTICAL
BARS

T+8"

#5 BARS ON
APPROXIMATELY
1'-0" OC

1/2" BEVEL
T

SECTION B
15" TO 30" PIPE DIA.

12
"3"

 C
L

36" TO 60" Ø

1/2" BEVELT

#5 BARS ON
APPROXIMATELY
1'-0" OC

T+8"

#5 HORIZONTAL
AND VERTICAL
BARS

H

K
D

1'
-6

" I
N

LE
T

3'
-0

" O
U

TL
ET

SECTION B
36" TO 60" PIPE DIA.

#5 BARS @ 12" OC

#5 BARS CONTINUOUS

12
"3"

 C
L

L

T
S

T T

1/2" BEVEL

D

L

T T

#5 BARS BENT

#5 HORIZ. BARS
(L-6" LONG)

(SEE SECTION C)

H
1'

-6
" I

N
LE

T
3'

-0
" O

U
TL

ET

#5 BARS ON
APPROXIMATELY
1'-0" OC

TYPE C HEADWALL
NOT TO SCALE

3
2510

C

C

2
1

6"

SECTION C

K
D

8"

1'-6"

6"

#5 BARS BENT

R
1'

-6
" I

N
LE

T
3'

-0
" O

U
TL

ET

#5 BARS ON
APPROXIMATELY
1'-0" OC

1/2" BEVEL

T S

NOTE: ALL REINFORCING STEEL SHALL BE #5 BARS,
PLACED AS SHOWN.

TYPE "C" HEADWALL
D H L K S R T

15" 2'-3" 3'-2" 1'-0" 1'-10" 1'-0" 6"

18" 2'-6" 3'-5" 1'-0" 2'-1" 1'-2" 6"

21" 2'-9" 3'-9" 1'-0" 2'-4" 1'-3" 6"

24" 3'-0" 4'-0" 1'-0" 2'-6" 1'-5" 6"

30" 3'-7" 4'-7" 1'-1" 3'-1" 1'-8" 6"

36" 4'-1" 5'-6" 1-1" 4'-0" 1'-9" 8"

42" 4'-8" 6'-1" 1'-2" 4'-10" 1'-11" 8"

48" 5'-2" 7'-2" 1'-2" 5'-9" 2'-0" 8"

54" 5'-9" 7'-9" 1'-3" 6'-7" 2'-3" 8"

60" 6'-3" 8'-4" 1'-3" 7'-4" 2'-3" 8"

NOTE: ALL REINFORCING STEEL SHALL BE #5 BARS, PLACED AS
SHOWN.

TYPE "B" HEADWALL
DIMENSIONS

D
H

L K X T
INLET OUTLET

15" 3'-9" 5'-3" 2'-2" 1'-0" 1'-0" 6"

18" 4'-0" 5'-6" 2'-5" 1'-0" 1'-0" 6"

21" 4'-3" 5'-9" 2'-9" 1'-0" 1'-3" 6"

24" 4'-6" 6'-0" 3'-0" 1'-0" 1'-6" 6"

30" 5'-1" 6'-7" 3'-7" 1'-1" 2'-0" 6"

36" 5'-7" 7'-1" 4'-2" 1'-1" 2'-0" 8"

42" 6'-2" 7'-8" 4'-9" 1'-2" 2'-6" 8"

48" 6'-8" 8'-2" 6'-0" 1'-2" 3'-0" 8"

54" 7'-3" 8'-9" 6'-6" 1'-3" 3'-6" 8"

60" 7'-9" 9'-3" 7'-0" 1'-3" 3'-6" 8"

NOTE: ALL REINFORCING STEEL SHALL BE #5 BARS,
PLACED AS SHOWN.

TYPE "A" HEADWALL

D
H

L K T
INLET OUTLET

15" 3'-9" 5'-3" 3'-3" 1'-0" 6"

18" 4'-0" 5'-6" 3'-6" 1'-0" 6"

21" 4'-3" 5'-9" 4'-6" 1'-0" 6"

24" 4'-6" 6'-0" 4'-10" 1'-0" 6"

30" 5'-1" 6'-7" 5'-10" 1'-1" 6"

36" 5'-7" 7'-1" 6'-8" 1'-1" 8"

42" 6'-2" -CH 7'-10" 1'-2" 8"

48" 6'-8" P 9'-10" 1'-2" 8"

54" 7'-3" C 10'-2" 1'-3" 8"

60" 7'-9" 2 11'-2" 1'-3" 8"

1. ALL REINFORCING STEEL SHALL BE DEFORMED BARS CONFORMING TO A.S.T.M. SERIAL
DESIGNATION A-305-507 AND SHALL SATISFY

2. ALL CONCRETE SHALL BE L3500.
3. MINIMUM DEPTH OF EMBEDMENT FOR REINFORCING STEEL SHALL BE 2" UNLESS OTHERWISE

INDICATED.
4. GROOVE END OF CONCRETE PIPE TO FACE UPSTREAM.
5. ALL REINFORCING STEEL SHALL BE EPOXY COATED.
6. INSTALL END GUARD ON INLET ENDS OF STORM SEWER SYSTEM ONLY.
7. ALL EXPOSED EDGES OF CONCRETE SHALL BE FINISHED WITH A 12" CHAMFER.
8. PRECAST CONCRETE SHALL NOT BE USED UNLESS APPROVED BY CITY ENGINEER.
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INLET & MANHOLE DATA

STRUCTURE
NUMBER

LOCATIONS OF INSTALLATIONS DESCRIPTION INSIDE DIMENSIONS (I.D.) ELEVATIONS INFLOW CONDUITS OUTFLOW CONDUITS

REMARKS
STATION

ROUTE DISTANCE
TYPE OF STRUCTURE

RAD. L W H
TOP FLOOR

SIZE FLOWLINE SIZE FLOWLINE SIZE FLOWLINE SIZE FLOWLINE

IDENTIFICATION LEFT/RIGHT (IN.) (FT.) (FT.) (FT.) DIRECT. ELEV. DIRECT. ELEV. DIRECT. ELEV. DIRECT. ELEV.

CONDUIT DATA

PIPE NO.

LOCATIONS ROUTING INSTALL FLOWLINES

REMARKS
STATION

ROUTE DISTANCE SEQUENCE TYPE OF CONDUIT LENGTH TYPE OF CONDUIT LENGTH TYPE OF CONDUIT LENGTH TYPE OF CONDUIT LENGTH TYPE OF CONDUIT LENGTH INFLOW OUTFLOW

IDENTIFICATION LEFT/RIGHT FROM TO SIZE MATERIAL (FEET) SIZE MATERIAL (FEET) SIZE MATERIAL (FEET) SIZE MATERIAL (FEET) SIZE MATERIAL (FEET) ELEV. ELEV.

NOTE:
1. TYPE OF STRUCTURE SHALL BE THE ASSOCIATED STANDARD OR CUSTOM DETAIL NAME.
2. TOP ELEVATION IS LOCATED AS FOLLOWS:

A.  MANHOLE - TOP OF MANHOLE RING
B.  CURB INLET - TOP OF CURB
C.  AREA INLET - TOP OF GRATE

3. FLOOR ELEVATIONS ARE CALCULATED AS FOLLOWS:
A. FLOWLINE OF LOWEST PIPE (OUTFLOW PIPE) - OUTSIDE DIAMETER (OD) OF PIPE - 3".


	MSD ---- Sch. of Inlets & Manholes
	MSD 2410 TYPE A INLET DETAILS
	MSD 2420 TYPE B INLET DETAILS
	MSD 2420 TYPE B INLET DETAILS (2)
	MSD 2430 AREA INLET DETAILS
	MSD 2440 JUNCTION BOX DETAILS
	MSD 2450 MISC DETAILS
	MSD 2460 STORM TRENCH DETAILS
	MSD 2470 RIPRAP BASIN & RIPRAP APRON DETAILS
	MSD 2510 HEADWALL DETAILS

