| lllinois Tollway Standard Drawing Revisions

| Section B Drainage Structures, Curbs & Gutter

Standard Modification Summary Effective: 03-01-2025

This set of standards has been converted from v8i to OpenRoads.

There are no other changes to this set of standards from the previous version.
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NOTES:
FOR CONCRETE CURB, TYPE C TRANSITIONS, THE LEADING ENDS OF
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HORIZONTAL.

GUTTER TRANSITION DETAILS STANDARD DRAWING
TRAFFIC BARRIER TERMINAL TYPE T1 (SPECIAL) B-28
TRAFFIC BARRIER TERMINAL TYPE T1-A (SPECIAL) B-29
TRAFFIC BARRIER TERMINAL TYPE T10 B-2
TRAFFIC BARRIER TERMINAL TYPE T6 B-3

ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO

UNITS OF HORIZONTAL DISPLACEMENT (V:H).

REINFORCEMENT STEEL SHALL BE ACCURATELY PLACED AND FIRMLY
HELD IN THE POSITION SPECIFIED USING EPOXY COATED STEEL CHAIRS.

CHAIR SPACING SHALL NOT EXCEED 4'-0".

GUTTER REINFORCEMENT SHALL BE PLACED 3" ABOVE BOTTOM OF

GUTTER FOLLOWING THE SUBGRADE SLOPE.

OTHER GUTTER AND CURB TRANSITION DETAILS WILL BE SHOWN ON

THE PLANS.

CONTINUOUS #4 BARS SHALL BE LAPPED A MINIMUM OF 1'-1".

FOR CONCRETE GUTTER OVERLAYS, CRACK CONTROL JOINTS SHALL BE
PLACED AT LOCATIONS OF UNDERLYING JOINTS AND WORKING CRACKS.

GUTTER CRACK CONTROL JOINTS TO ALIGN IN PROLONGATION WITH
PCC SHOULDER JOINTS WHERE EXISTING. CRACK CONTROL JOINTS
SHALL BE SEALED FULL DEPTH AND WIDTH IN ACCORDANCE WITH THE

STANDARD SPECIFICATIONS.

EXPANSION JOINTS SHALL BE CONSTRUCTED IN GUTTER AT
MAXIMUM JOINT SPACING OF 60™-0", SEE EXPANSION JOINT DETAIL ON

SHEET 3 OF THIS STANDARD.

GUTTER DEPTH SHALL MATCH PAVED SHOULDER DEPTH.

THIS WORK WILL BE MEASURED FOR PAYMENT IN FEET ALONG THE
FLOW LINE OF THE GUTTER, WHICH MEASUREMENT WILL INCLUDE
DRAINAGE CASTINGS INCORPORATED WITHIN GUTTER.
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REVISIONS

DATE

DESCRIPTION

03-01-2024

REMOVED CONCRETE GUTTER OVERLAY

DETAIL

03-01-2023

REVISED NOTE 10 AND USAGE OF

CONCRETE CURB. TYPE C

GUTTER AND CURB DETAILS

03-01-2022

VERSION:

ADDED NEW G-2N & G3-N DETAILS

REVISED CONC. GUTTER OVERLAY 2024-03

STANDARD:

B1-12

SHEET:
1 0F 3




APPROVED BY:

CHIEF ENGINEERING OFFICER E
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NOTES:

1. CONCRETE CURB, TYPE C SHALL ONLY BE USED ALONG PLAZA
PARKING AREAS, AT MAINTENANCE FACILITIES, OR IN CONJUNCTION
WITH GUARDRAIL ON THE TAPERING APPROACH TO A NON-AET
PLAZA.

2. SEE SHEET 1 OF THIS SERIES FOR ADDITIONAL NOTES.
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GUTTER AND CURB DETAILS

VERSION:

2024-03

STANDARD: SHEET:

B1-12 2 oF 3
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[ PHYSICAL NOSE OF GORE —_

EDGE OF MAINLINE
PAVEMENT / |

EDGE OF =
RAMP PAVEMENT \

GUTTER, TYPE G-3 ASPHALT
EDGE OF SHOULDER (TYP.)
SHOULDER GUTTER TRANSITION
/ TO BE PAID AS,
GUTTER GUTTER, TYPE G-3
FLOWLINE
GUTTER TRANSITION AT ENTRANCE RAMP TERMINALS
GUTTER TRANSITION NOTES:
1. PROVIDE 1" EXPANSION JOINT WITH
PREFORMED JOINT FILLER BETWEEN
TRANSITION SECTION AND WINGWALL,
BARRIER, PARAPET OR NOISE ABATEMENT
WALL.
- 2. SEE STANDARD B3 FOR GUTTER
TRANSITIONS AT BRIDGE APPROACH.
_— EDGE OF MAINLINE
PHYSICAL NOSE OF GORE PAVEMENT
3. ALL SLOPES ARE EXPRESSED AS UNITS
OF VERTICAL DISPLACEMENT TO UNITS OF
HORIZONTAL DISPLACEMENT (V:H).
—— gz\?EEMOEFNF;AMP 4. REINFORCEMENT BARS SHALL BE
GUTTER Ty oE OF SHO ACCURATELY PLACED AND FIRMLY HELD
. TYPE G-3 EDGE OF SHOULDER
GUTTER, TYPE G2 L AT THE POSITION USING EPOXY COATED
"~ GUTTER CHAIRS. CHAIR SPACING SHALL NOT
EXCEED 4'-0".
GUTTER TRANSITION ASPHALT FLOWLINE
TO BE PAID AS, SHOULDER (TYP.) 5. GUTTER REINFORCEMENT BARS SHALL BE
GUTTER, TYPE G-3 PLACED 3" ABOVE BOTTOM OF GUTTER
FOLLOWING SUBGRADE SLOPE.
GUTTER TRANSITION AT EXIT RAMP TERMINALS 6. CONTINUOUS #4 BARS SHALL BE LAPPED
A MINIMUM OF 11",
7. GUTTER DEPTH SHALL MATCH PAVED
SHOULDER DEPTH.
q l L4 Ld
Ilinors
L 1ollway
REVISIONS
DATE DESCRIPTION
03-01-2023 | ADDED G-3N & G-2N GUTTER
APPROMBEBY : DATE: TRANSITIONS, REMOVED GORE GUTTER TRANSITION DETAILS
N DIMENSIONS, RENAMED STANDARD
03/01/2023 03-01-2019 | TRANSITION SHT NOTED GUTTER DEPTH
CHIEF ENGINEERING OFFICER SHALL MATCH PAVED SHOULDER DEPTH VERSION: STANDARD: SHEET:
03-01-2018 | REVISED NOTE 2023-03 B2-09 10F 4
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GUTTER TRANSITION DETAILS
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VERSION:

STANDARD: SHEET:

B2-09 2 oF 4




@ x % —
§lu o |& WAL
w =
x| d Ol 0 OlE
43 w|d FLOWLINE AT FACE < E|5
4| ils) OF BARRIER o =9
o 8 »n J|T £ 31z
> = w 2|®
5| < Q> 2 5|0
w3 1K 0 s|n <
z(2 W % FACE OF CONCRETE SHOULDER Z <4
3¢ z)z BARRIER TRANSITION, TYPE V-SF GUTTER TRANSITION w3 3
g9 Z|x TO BE PAID AS, 2 gz
2 =3 GUTTER, TYPE G-3N =
22 55 10' (SEE NOTE 1) = dlo
- I TRANSITION FLOWLINE & GUTTER FACE 25 =
©in
c . FRONT EDGE OF G-3N GUTTER END G3N GUTTER
| | GUTTER FLOWLINE BEGIN G-3 GUTTER
2 1" PJF Z BACK OF G-3N GUTTER FACE FLOWLINE \
L [ A B O N -
e T BACK OF G-3N GUTTER G3
d G-3N GUTTER
PJF AND FACE OF WALL \\ GUTTER
| / 1" PJF
CONCRETE SHOULDER BARRIER
TRANSITION, TYPE V-SF N CRASHWORTHY NAW PANEL CRASHWORTHY NAW PANEL
NAW COLUMN (TYP.)
F
SEE CONTRACT |—> E |—>
TRAFFIC DEPARTURE END O
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OF BARRIER REFER TO STANDARD DRAWING C4 FOR CONCRETE SHOULDER BARRIER TRANSITION DETAILS

FACE OF NAW PANEL

G-3N GUTTER TRANSITION AT END OF CRASHWORTHY NOISE ABATEMENT WALL

AND COLUMN
CONCRETE SHOULDER BARRIER NAW COLUMN
TRANSITION, TYPE V-SF \ L
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GUTTER AND NAW NAW PANEL
TOP OF G-3N GUTTER e
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III
_________________ i ‘
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[ S

APPROVED BY:

DATE:

03/01/2023

CHIEF ENGINEERING OFFICER

SECTION E-E

(USE ALONG MAINLINE AND C-D ROADWAYS)

PAVED SHOULDER GUTTER

GUTTER TYPE G-3N M

FACE OF NAW PANEL
AND COLUMN

1" PJF BETWEEN
GUTTER AND NAW

TOP OF G-3N GUTTER

FLOWLINE

/ NAW COLUMN

CRASHWORTHY
" NAw PANEL

NOTES:
1. NO DRAINAGE STRUCTURES SHALL BE

SECTION F-F

PLACED WITHIN THE GUTTER TRANSITION.

2. SEE SHEET 1 OF THIS SERIES FOR
ADDITIONAL NOTES.
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GUTTER TRANSITION DETAILS

VERSION:

2023-03

STANDARD: SHEET:

B2-09 3 oF 4
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GUTTER TRANSITION
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(SEE NOTE 1)

FRONT EDGE OF G-2N GUTTER
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15'-0" RAMP SNOW STORAGE
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PLANS FOR TAPER LENGTH 250" MINIMUM 100"
CONTINUATION
OF BARRIER REFER TO STANDARD DRAWING C4 FOR CONCRETE SHOULDER BARRIER TRANSITION DETA
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G-2N GUTTER TRANSITION AT END OF CRASHWORTHY NOISE ABATEMENT WALL
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- NAW COLUMN
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SECTION G-G

APPROVED BY:

DATE:

03/01/2023

CHIEF ENGINEERING OFFICER

(USE ALONG RAMPS)

FACE OF NAW PANEL
AND COLUMN

1" PJF BETWEEN
GUTTER AND NAW

TOP OF G-2N GUTTER
BACK OF G-2N GUTTER FACE
GUTTER FLOWLINE

PAVED SHOULDER

N

/ NAW COLUMN

CRASHWORTHY
NAW PANEL

GUTTER TYPE G-2N M

SECTION H-H

TRAFFIC DEPARTURE END OF

NOISE ABATEMENT WALL

2
Y e
\ GUTTER )
. 1" PJF
NOTES:

1. NO DRAINAGE STRUCTURES SHALL BE
PLACED WITHIN THE GUTTER TRANSITION.

2. SEE SHEET 1 OF THIS SERIES FOR
ADDITIONAL NOTES.
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BACK OF GUTTER ON TAPER

T

TOP FACE OF CURB

\

GUTTER FLOW LINE

aed

~ FRONT OF GUTTER

o

o]

AND EDGE OF SHOULDER B<—| PLAN
8-9%" 6'-3" 29"-6%"
44-67" GUTTER, TYPE G-3 TRANSITION GUTTER, TYPE G-3
(PAID AS CONCRETE GUTTER, TYPE G-3)
|
\ ﬂL
T N VIS Y VA Ve - - - - A - -
FRONT EDGE BOTTOM OF GUTTER FRONT OF GUTTER AND BACK OF GUTTER
EDGE OF SHOULDER PROFILE
ELEVATION
CONSTANT-SLOPE
CONCRETE PARAPET
VARIES
10" T0 13" VARIES 1-3" VARIES
o 9%"TO 11" 1" TO 19"
FLUSH WITH 1-0 s 3% la variEs PAVED ? PAVED
PARAPET FACE 1%" 4 SHOULDER 130 SHOULDER
= PAVED VARIES 3
A s ® . .
(SEENOTE 9) ) / SHOULDER - kv / | ﬁ;i
PAVED / 1o e : ‘ P ! A
. 5 | S . : . -2
SHO@ S e T 6" MIN. — - '/ e 10" MIN. — 1:10 L N = RN - . . .
o - — 117" MIN. (SEE i i I (VARIES) 6" MIN. T _ I 9%" MIN. 6" MIN. —— e I 9%" MIN.
6" MIN. = N . »;. Tyl (VARIES) NOTE 10) o .- P SEE NOTE 10 ° . ) (VARIES) (SEE ° . (VARIES)
(SEE NOTE 10) /@ . . L i ( ) 8 s s s . . s . . .
Sl R S LEVEL LEVEL LINE LEVEL NOTE 10) LEVEL LINE
Y ——  [I\E SUBGRADE 5o —— — o
CONTINUOUS #4 ] WESLOPE’ SUBGRADE SLOPE o SUBGRADE SLO| LINE ﬁ'\ts\\
EPOXY COATED " 2 E @ LOPE 9
BARS (TYP.) w 4 r 10" & 10" & fJ\ﬁf x
o |5 |55 | & i L < & VARIES & \ | 6" VARIES VARIES 6" | <
‘ ‘ S 6" VARIES 5" > ‘ ‘
1-9" o " &
2-0 22" 3.0" VARIES
G-3 SECTIONA-A G-3 SECTION B-B G-3 SECTION C-C G-3 SECTION D-D
8-9%" FROM PARAPET ~ =
AT CONCRETE PARAPET (SEE NOTE 7) * 15'-0%" FROM PARAPET 44'-67" FROM PARAPET
GUTTER, TYPE G-3 TRANSITION AT TRAFFIC BARRIER TERMINAL, TYPE T6 TO CONSTANT-SLOPE CONCRETE PARAPET
GUTTER TRANSITION NOTES:
1.  SLOPE TO MATCH ADJACENT SHOULDER 3. INSTALLATION ON CURVED WINGWALLS SIMILAR. 7. GUTTER SECTION SHOWN AT BARRIER WALL SHALL MATCH PROFILE
AND VERTICAL FACE OF BARRIER. MODIFY GUTTER FACE TO MATCH L EGEND

SLOPE.

2. PROVIDE 1" EXPANSION JOINT WITH
PREFORMED JOINT FILLER BETWEEN
TRANSITION SECTION AND WINGWALL 5.

OR BARRIER WALL.

4. FOR DETAILS OF TRAFFIC BARRIER TERMINAL, TYPE
T6, SEE ILLINOIS TOLLWAY STANDARD C9.

GUTTER TRANSITIONS SHALL BE CONSTRUCTED TO
FIT THE STANDARD LOCATION OF THE TRAFFIC
BARRIER TERMINAL, TYPE T6.

6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL

OTHER BARRIER/PARAPET PROFILES.
CONTINUOUS #4 BARS SHALL BE LAPPED A MINIMUM OF 1'-1".
MATCH SHOULDER SLOPE IN FRONT OF PARAPET OR BARRIER.

GUTTER DEPTH SHALL MATCH PAVED SHOULDER DEPTH.

(A) AGGREGATE SHOULDERS
SPECIAL, TYPE C
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DISPLACEMENT TO UNITS OF HORIZONTAL DISPLACEMENT
(V:H). REVISIONS
DATE DESCRIPTION TYPE G-2/G-3 GUTTER
APPROVED BY: DATE: 03-01-2024 | ADDED NEW SHEET (4 OF 7) TRANSITION AT TRAFFIC
03-15-2023 | REVISED GUTTER TRANSITION LENGTH BARRIER TERMINAL,
; AND TAPER
%M 03/01/2024 03-01-2019 | ADDED PG 1, 2 & 3 CONSTANT-SLOPE TYPE T6
CHIEF ENGINEERING OFFICER BARRIER & NOTE 10 (GUTTER DEPTH) VERSION: STANDARD: SHEET:
03-01-2018 | REVISED G-2 GUTTER SHAPE 2024-03 B3-10 10F 7
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CONCRETE PARAPET

1

]

BACK OF GUTTER ON TAPER

I

T

T

* GUARDRAIL BLOCK-OUTS AND RAIL ARE OMITTED FOR CLARITY

T

p L T T T T T T

L T 1
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\L GUTTER FLOW LINE
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o

PLAN

FILLER (1") 4_J
AND EDGE OF SHOULDER c
8-9%" 6'-3" \ 12-2%"
: :
27'-3" GUTTER, TYPE G-2 TRANSITION GUTTER, TYPE G-2
(PAID AS CONCRETE GUTTER, TYPE G-2)
\ 1
B T P A A A A A A A
FRONT EDGE BOTTOM OF GUTTER FRONT OF GUTTER AND BACK OF GUTTER
EDGE OF SHOULDER PROFILE
ELEVATION
CONSTANT-SLOPE
CONCRETE PARAPET
= %" 3 VARIES
VARIES 10" 10%' TO
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PARAPET FACE . To 1% 1-0" _, VAREES_ %" A
(SEE NOTE 9) ® ¢ A . P n PAVED
PAVED N 10" TO 10% .
;- — 4 PAVED SHOULDER 5
SHOULDER o | ey A3 —
PAVED N ‘ 1:10 /’ o1 — . SHOULDER P 1:10 /f ‘ ‘
SHOULDER R YE o MIN ! A _to | Tl o = -
- . 11%" MIN. SEE NOTE 10 . ] b ( ) 6" MIN. A A - B o8 (sEE NOTE 10) .. SR I 9" MIN. (VARIES)
6" MIN > > 1 (VARIES) ( ) ) S L2 Ce” et (VARIES) o
. . : (SEE NOTE 10) ) N o 4 s s b
(SEE NOTE 10) s S el ) TS e—— LEVEL LINE I | ! CEVELLINE N" LEVEL LINE
—T————  —  LEVELLINE SRADE SLoPE SUBGRAD /BGRADE SLopg
| SUBGRADESLOPE [~ @ E SLOPE a
CONTINUOUS #4 ® . ; z @ . ‘ § - - B
EPOXY COATED . ) ‘ . w 6| VARES_| 8 J\f < 6" | VAREES_| 6" g 6 | VARES _| 6 ! <
BARS (TYP.) 6 | 9, | 6 g : : L < .\
1.g" 1-10" 20" VARIES %" TO 6"
1-10%"
G-2 SECTION A-A G-2 SECTION B-B G-2 SECTION C-C G-2 SECTION D-D
AT CONCRETE PARAPET 8-9%" FROM PARAPET : 27-3" FROM PARAPET
(SEE NOTE 8) 15-0%" FROM PARAPET
GUTTER, TYPE G-2 TRANSITION AT TRAFFIC BARRIER TERMINAL, TYPE T6
TO CONSTANT-SLOPE CONCRETE PARAPET
LEGEND

(A) AGGREGATE SHOULDERS SPECIAL, TYPE C

NOTE:

SEE SHEET 1 OF THIS SERIES FOR
GUTTER TRANSITION NOTES.

q
Y 1ttinois
v, 1ollway

TYPE G-2/G-3 GUTTER
TRANSITION AT TRAFFIC
BARRIER TERMINAL,

APPROVED BY: DATE:
%UA W 03/01/2024
e er e AT e veRzow: oD e
2024-03 B3-10 2 oF 7




CONSTANT-SLOPE

CONCRETE BARRIER,

SINGLE-FACE

N

* GUARDRAIL BLOCK-OUTS AND RAIL

iy

T 1T T T T

OMITTED FOR CLARITY

BACK OF GUTTER ON TAPER
B C<—I

T T T T/T T 1

1

\j\ PREFORMED JOINT
FILLER (1")

_l ‘L FRONT OF GUTTER

GUTTER FLOW LINE
D4J

A4 AND EDGE OF SHOULDER B 4'J PLAN
8-914" ‘ 9-4'%" ‘
T 1
27-3" GUTTER, TYPE G-3 TRANSITION GUTTER, TYPE G-3
(PAID AS CONCRETE GUTTER, TYPE G-3)
|
ﬁ
B T R RV A R R R R
FRONT EDGE BOTTOM OF GUTTER FRONT OF GUTTER AND BACK OF GUTTER
EDGE OF SHOULDER PROFILE
ELEVATION
CONSTANT-SLOPE
CONCRETE BARRIER,
SINGLE FACE
n
w
z
<
2
1'-4%" & VARIES 4
‘ 2-0" b= 13" 1-9"
E;L;{S/;gl\zlﬂicE | N N = & VARIES & VARIES
. VARIES 1-7%" "
(SEE NOTE 9) ‘ 11" 2-0 ‘ 4% % 2 - 2
o . TO2-0 = &
e > ® VARIES A
PAVED Z i ORI B H - ¥ B 5%" TO 5%" [
SHOULDEQ\ £ 2T 1:2 A y QES> ] A - !
RN Lo 11" MIN. (VARIES) — 1208 VAREES || . % 10%" MIN. - _VARIES P SN 110 P _ ‘
- : : . R— L L — - Ts s 3
> > s . . . : i I (VARIES) - ] — = . 9%" MIN.
6" MIN. : /@ $ LEVELLINE i i . ~ coS L e Y LEVEL "o " L : i (VARIES)
(SEE NOTE 10) — — (SEE NOTE 10)' \’ LEVEL N\F\ LINE i o e
SUBGRADE SLOPE SUBGRADE 5. LINE  SUBGRADES = = LEVEL
Y " OPE 2 . BGRADE SLOPE » SUBGRADE SLOPE LINE
CONTINUOUS #4 w ¥ e g 6" MIN. a
EPOXY COATED 6" 10%" 10%" 6" < 6" 118 18 & | | £ s I | < (SEE fJ\ﬁ 4
; ; > NOTE 10) > <
BARS (TYP.) g VARIES ~ | VARIES | 6 1n%s nss | e NOTE10) | g 10"& 1-0"& 6" =
2.10%" VARIES = VARIES VARIES VARIES
G-3 SECTIO Sk 3-0" LESS THAN 6"
-3 SECTION A-A
AT CONCRETE BARRIER, SINGLE-FACE G-3 SECTION B-B G-3 SECTION C-C
: -9%" FROM CONCRETE BARRIER 3 G-3 SECTION D-D
(SEE NOTE 7) 8-9% 18'-1%" FROM CONCRETE BARRIER
27'-3" FROM CONCRETE BARRIER
LEGEND:
(A) AGGREGATE SHOULDERS SPECIAL, TYPE C GUTTER, TYPE G-3 TRANSITION AT TRAFFIC BARRIER TERMINAL, TYPE T6,
TO CONSTANT-SLOPE CONCRETE BARRIER, SINGLE FACE
NOTE:

APPROVED BY:

: CHIEF ENGINEERING OFFICER E

DATE:

03/01/2024

SEE SHEET 1 OF THIS SERIES FOR GUTTER
TRANSITION NOTES.

q
Y 1ttinois
v, 1ollway

TYPE G-2/G-3 GUTTER
TRANSITION AT TRAFFIC
BARRIER TERMINAL,
TYPE T6

VERSION:

2024-03

STANDARD:

B3-10

SHEET:
30oFr7




CONSTANT-SLOPE
CONCRETE BARRIER,
SINGLE-FACE

N

A< | * GUARDRAIL BLOCK-OUTS AND RAIL OMITTED FOR CLARITY

]

BACK OF GUTTER ON TAPER

I

A*J FRONT OF GUTTER

50"

AND EDGE OF SHOULDER

5]

10-0"

| I I T 17T I/T9y1 1L
N preFoRMED . AM 1
JOINT %
FILLER (17) } N GUTTER FLOW LINE
)

PLAN

15'-0" GUTTER, TYPE G-2 TRANSITION

GUTTER, TYPE G-2

(PAID AS CONCRETE GUTTER, TYPE G-2)

TOP OF 6"

CURB A A A

FRONT EDGE BOTTOM OF GUTTER

%

CURB HEIGHT TRANSITION (6" TO 4")

CONSTANT-SLOPE
CONCRETE BARRIER,
SINGLE FACE

LEVEL LINE

FLUSH WITH =
BARRIER FACE
1%"
MATCH BARRIER
GUTTER SLOPE
PAVED Ll
SHOULDEQ\ e — ©
i > _ ‘[ 12"
6" MIN. ! R N
(SEE NOTE 10) SUBGRADE SLOPE  ~ )
[}
CONTINUOUS #4 | z
EPOXY COATED 6" 12" o 3, s
BARS (TYP.) ‘
o

1-7%"

FRONT OF GUTTER AND
EDGE OF SHOULDER PROFILE

ELEVATION

’ \

6" MIN.
(SEE NOTE 10)

6" 12"

6%"

0, =
\% s - 10%" MIN.
e . I (VARIES)
\L\¢\ LEVEL
m LINE

VARIES

2-3%"

BACK OF GUTTER
120" 10"
'/’A
,\’b P — - T ‘
— — 10y / A a 10"
R O . . s . LEVEL
. ] . LINE
6" MIN. \’
(SEE NOTE 10) SUBGRADE S opg »
L
¥
7J\,77 >
6 1o &
\
.

G-2 SECTION C-C
18-1%" FROM CONCRETE BARRIER

G-2 SECTION B-B

G-2 SECTION A-A

AT CONCRETE BARRIER, SINGLE-FACE

LEGEND

(SEE NOTE 7)

(A) AGGREGATE SHOULDERS SPECIAL, TYPE C

APPROVED BY:

: CHIEF ENGINEERING OFFICER E

DATE:

03/01/2024

8'-9%" FROM CONCRETE BARRIER

GUTTER, TYPE G-2 TRANSITION AT TRAFFIC BARRIER TERMINAL, TYPE T6,

TO CONSTANT-SLOPE CONCRETE BARRIER, SINGLE FACE

NOTE:

SEE SHEET 1 OF THIS SERIES FOR GUTTER

TRANSITION NOTES.

q
Y 1ttinois
v, 1ollway

TYPE G-2/G-3 GUTTER
TRANSITION AT TRAFFIC
BARRIER TERMINAL,
TYPE T6

VERSION:

2024-03

STANDARD:

B3-10

SHEET:
4 oF 7




* GUARDRAIL BLOCK-OUTS AND RAIL OMITTED FOR CLARITY

BACK OF GUTTER ON TAPER

T 1

F-SHAPE CONCRETE
PARAPET

A1 o "]

/[ ‘
PREFORMED JOINT \L

FILLER (1") FRONT OF GUTTER
AND EDGE OF SHOULDER
8-9%" \ 6'-3" ‘
31-10%" GUTTER, TYPE G-3 TRANSITION
(PAID AS CONCRETE GUTTER, TYPE G-3)

\L GUTTER FLOW LINE

PLAN

16-10"

GUTTER, TYPE G-3

FRONT OF GUTTER AND BACK OF GUTTER

FRONT EDGE BOTTOM OF GUTTER
EDGE OF SHOULDER PROFILE

ELEVATION
F-SHAPE CONCRETE
PARAPET
123" VARIES
-0 m 19" TO 1-2%"
FLUSH WITH "—> 1-3" VARIES A ) °
PARAPET FACE o VARIES 8% 4% | W gﬁ\(/)ifiDER o ® :
(SEE NOTE 9) - A PAVED 1-3"TO 10" @A i 1-0%" f PAVED = ®
‘ f f SHOULDER '3 o i o H SHOULDER [
PAVED — ' S | P AN /_ B B ;
SHOULDER / ] 110 . o ‘ 6" MIN. — 2 ees 9%" MIN. B
— ~ | , 11%" MIN S — L 10%" MIN. SEE NOTE 10 DR . ; (VARIES) = o
& MIN. | — . (VARIES) 6" MIN. T (VARIES) ( ) L . 6" MIN. I ?\f‘AR’Vl”ENS-)
(SEE NOTE 10) . /® .Y LEVEL LINE (SEE NOTE 10) R R T ~ SUBoRADE S LEVEL LINE (SEE NOTE 10)
. _1\?‘ ] - - - LEVEL LINE RADE SLopg LEVEL LINE
7 SUBGRADE SLOFE” | o  SUBGRADE STopE > @
CONTINUOUS #4 | u 9 : p
EPOXY COATED ., : . L2 z . ’J\ﬁ’ s —J\Ff T
BARS (TYP.) 6 L S > ,J\ﬁ, < 6 VARIES 6 " ‘ g
o 6" VARIES 6" 2.5%" 6 ‘
- 2-3Y%" 30" VARIES
i AL %" TO86"
G-3 SECTION A-A
AT CONCRETE PARAPET G-3 SECTION B-B G-3 SECTION C-C G-3 1SECTION D-D
(SEE NOTE 7) 8'-9%" FROM PARAPET 15-0%" FROM PARAPET 31'-10%" FROM PARAPET
GUTTER, TYPE G-3 TRANSITION AT TRAFFIC BARRIER TERMINAL, TYPE T6 TO F-SHAPE CONCRETE PARAPET
NOTE:
SEE SHEET 1 OF THIS SERIES FOR GUTTER
TRANSITION NOTES.
»))\ g
Illinois
( 1ollway
TYPE G-2/G-3 GUTTER
APPROVED BY: Dare: TRANSITION AT TRAFFIC
. BARRIER TERMINAL,
TYPET
e e e v T 50”




* GUARDRAIL BLOCK-OUTS AND RAIL ARE OMITTED FOR CLARITY
BACK OF GUTTER IS PARALLEL
F-SHAPE c4—| TO EDGE OF SHOULDER

CONCRETE PARAPET A ‘—l (*) B 4—|
) T T I T I I I I I T T T T T T T T

[ ‘ v
GUTTER FLOW LINE
PREFORMED JOINT

FILLER (1") AqJ | C4—| \L FRONT OF GUTTER
B w AND EDGE OF SHOULDER
|
15-0%" GUTTER, TYPE G-2 TRANSITION GUTTER, TYPE G-2
(PAID AS CONCRETE GUTTER, TYPE G-2)
]
FRONT EDGE BOTTOM OF GUTTER FRONT OF GUTTER AND BACK OF GUTTER

EDGE OF SHOULDER PROFILE

ELEVATION

F-SHAPE
/ CONCRETE PARAPET

FLUSH WITH 10" 0" %

PARAPET FACE 1o o e
A N
(SEE NOTE 9) \ ® B ®

N34 3
[ PAVED ~ | | ] [
PAVED SHOULDER " L
PAVED — ) ,A3
SHOULDER | SHOULDER "] EELRG j \
5 A 5 .. 1:1 - " N L |
: 1% MIN. - SN 10%" MIN. 6" MIN. T 8%" MIN. (VARIES)
6" MIN. SRS 1 o " (VARIES) 6" MIN. (VARIES) (SEE NOTE 10) ° o«
(SEE NOTE 10) s /@ Do g (SEE NOTE 10) UL e |

) M,‘ LEVEL LINE
/\’ — LEVELLINE LEVEL LINE GRADE SLopE
SUBGRADE SLOP SUBGRADE s.opg

CONTINUOUS #4 —| a ” ‘ 7J\,f, @
EPOXY COATED ¥ o o ‘ o w &l 10 5 €
BARS (TYP.) 6" 120" 6 | > | J N\ | % >
20" >
20" 20"
-2 SECTION AA G-2 SECTION B-B G-2 SECTION G-C
AT CONCRETE PARAPET 8-9%" FROM PARAPET 15'-0%" FROM PARAPET
(SEE NOTE 7)
GUTTER, TYPE G-2 TRANSITION AT TRAFFIC BARRIER TERMINAL, TYPE T6
TO F-SHAPE CONCRETE PARAPET
LEGEND
NOTE:
(A) AGGREGATE SHOULDERS SPECIAL, TYPE C SEE SHEET 1 OF THIS SERIES FOR GUTTER
TRANSITION NOTES.
q r
Ilinors
v, 1ollway
TYPE G-2/G-3 GUTTER
APPROVED BY- DATE: TRANSITION AT TRAFFIC
. BARRIER TERMINAL,
/ 7 p‘z TYPE T6
03/01 /2024 VERSION: STANDARD: SHEET:
o T o G T




FLUSH WITH
PARAPET FACE

(SEE NOTE 9) ~

PAVED
SHOULDEQ\

6" MIN.
(SEE NOTE 10)

CONTINUOUS #4
EPOXY COATED
BARS (TYP.)

F-SHAPE CONCRETE
BARRIER,
SINGLE-FACE

AN

iy

* GUARDRAIL BLOCK-OUTS AND RAIL OMITTED FOR CLARITY

B c
™

L 1 1T 1T 1 L I T 1

BACK OF GUTTER IS PARALLEL TO EDGE OF SHOULDER

I

L il

I

~ |

|
\\\ PREFORMED JOINT

FILLER (1%) \
GUTTER FLOW LINE
4J D<J \ FRONT OF GUTTER
A B4J C<—J PLAN AND EDGE OF SHOULDER

8-9%" |

9-4l"

18-1%" GUTTER, TYPE G-3 TRANSITION

GUTTER, TYPE G-3

(PAID AS CONCRETE GUTTER, TYPE G-3)

11" MIN. (VARIES)

/|

6"

10"

UBGRADE SLOPE

VARIES

30"

G-3 SECTION A-A

AT CONCRE

TE BARRIER, F-SHAPE

(SEE NOTE 7)

LEGEND

LEVEL LINE

(A) AGGREGATE SHOULDERS SPECIAL, TYPE C

APPROVED BY:

: CHIEF ENGINEERING OFFICER E

DATE:

03/01/2024

F-SHAPE CONCRETE
BARRIER, SINGLE FACE

R e .
FRONT EDGE BOTTOM OF GUTTER

2-0
3%" Y" & VARIES )
'/’ A
| 1:20 P - — |
— © 11" MIN.
. . I (VARIES)
6" MIN. - e, e, LEVEL
(SEE NOTE 10) SUBGRADE SLOPE LINE

6" 1-0" 10" 6"

30"

G-3 SECTION B-B
2-6%" FROM CONCRETE BARRIER

VARIES

FRONT OF GUTTER AND
EDGE OF SHOULDER PROFILE

ELEVATION

BACK OF GUTTER

o
w
VARIES x
5%" TO 8%" s
VARIES 7 3 Z
10%" TO 3%" =
VARIES \ oo
1-8%" TO 20" TO | & A
5 | 2 [ -
5%" [aiiy=t=tt B
, N ‘
1:15 4 &L ol
—_ N\ a
LN s ]
L) LEVEL
. . LINE
SUBGRAD,
6" MIN. E SLope a
(SEE x
NOTE 10) —J\ﬁ— >
10" o 6

8"

30"

G-3 SECTION C-C

8'-9%" FROM CONCRETE BARRIER

GUTTER, TYPE G-3 TRANSITION AT TRAFFIC BARRIER TERMINAL, TYPE T6,

TO F-SHAPE CONCRETE BARRIER, SINGLE-FACE

NOTE:

1
A
AN
VARIES 1-3" VARIES 1-9" 1%"|TO %"
TO 1-8%" TO1-3%" .
= A
w '/’\,/
1: ‘}xﬁiii -~ ‘
N N
= - 9%" MIN.
> o s e e (VARIES)
A L] b o N
A LEVEL
S
UBGRADE STopg ” LINE
6" MIN. ]
(SEE - - z
NOTE10) | g 120" 1oor & >
:
30"

SEE SHEET 1 OF THIS SERIES FOR GUTTER
TRANSITION NOTES.

G-3 SECTION D-D

18'-1%" FROM CONCRETE BARRIER

q
Y 1ttinois
v, 1ollway

TYPE G-2/G-3 GUTTER
TRANSITION AT TRAFFIC
BARRIER TERMINAL,
TYPE T6

VERSION: STANDARD: SHEET:

2024-03 B3-10 7 0F 7




GUTTER OF TYPE REQUIRED

CONSTRUCTION JOINT (NOTE 4) CONCRETE FLUME
TRANSITION AND SHAPE

GUTTER TO MEET SECTION B-B “*\,@(” NOTES:
1. CONCRETE FLUMES SHALL BE CONSTRUCTED FLUSH WITH THE
N ADJACENT EXISTING OR PROPOSED SURFACES.
<3
2. CLASS S| CONCRETE SHALL BE USED THROUGHOUT.
3. WELDED WIRE REINFORCEMENT SHALL BE EPOXY COATED 6x6
SLOPE AND SHAPE APRON W4x\W4, 58 LBS. PER 100 SQ. FT.

TO MEET SECTION B-B

4. #4 EPOXY COATED TIE BARS 2'-6" LONG AT 12" O/C SHALL
BE PROVIDED AT ALL CONSTRUCTION JOINTS.

5. EPOXY COATED EXPANDED METAL FABRIC OF EQUIVALENT
STRENGTH MAY BE USED IN LIEU OF WELDED WIRE
REINFORCEMENT SUBJECT TO ENGINEER'S APPROVAL.

%
Pid 6.  THE LOCATION OF THE ANCHOR WALL MAY BE ADJUSTED AS
- DIRECTED BY THE ENGINEER.
,,,,,,,,,,,,, oY 7. THE MATERIALS AND CONSTRUCTION OF THE CONCRETE FLUME
SHALL CONFORM TO THE APPLICABLE PORTIONS OF THE
—————————————— 7 STANDARD SPECIFICATIONS.
CONSTRUCTION JOINT (NOTE 4)
63\/ ‘
GUTTER OF TYPE REQUIRED
PLAN
@ OF FLUME
PAY LIMITS |
OPTIONAL CONSTRUCTION JOINT |
36"
SHOULDER #4 TIE BARS 2'-6" LONG @ 12" CENTERS
f \ (SEE NOTE 4) ‘ 18"
. s DITCH VARIES
(o) .® BOTTOM
> . . 2'-0" MIN. NOTE 1\
_— L, A
S S
< M 2 \\
CONTINUOUS #4 EPOXY - P~ 3 4 e  _etae "o . e e & /
COATED BARS IN GUTTER ‘ = ANCHOR WALL o
-
MIN. ANCHOR WALL © l
A 0" & o WELDED WIRE
w w ANCHOR WALL & REINFORCEMENT
EDGE OF SHOULDER \ COARSE AGGREGATE CA-6 COARSE AGGREGATE CA-6
PAID FOR AS GUTTER OF
TYPE REQUIRED WELDED WIRE REINFORCEMENT (NOTE 3) NOTE:
0.62 C.Y. CONCRETE / L.F.
SECTION B-B
SECTION A-A —
ADJACENT TO GUTTER
q l L4 Ld
Ilinors
{ Zollway
REVISIONS
DATE DESCRIPTION
N - 03-01-2018 | REVISED SECTION A-A TO INCLUDE
APPROMER 5V ATE: COARSE AGGREGATE. NOTE 8 WAS CONCRETE FLUME DETAILS
REMOVED.
O’M 03/01/2018 03-31-2016 | CHANGED TERMINOLOGY TO WELDED
CHIEF ENGINEERING OFFICER WIRE REINFORCEMENT VERSION: STANDARD: SHEET:
03-11-2015 | DELETED CURB SECTION 2018-03 B5-04 10F 1




PIPE SKEW

PIPE SKEWED 30° MAX GREATER THAN 30°

PIPE SKEWED 0°
|
\

W/2

I
g
L rﬁ é) 30°
" ) . Iy
= v | oy | PO S T
: ! - ] 30° S g
S im “ mAX | 2
| |
| 1
| A \ TOE OF SLOPE / EXTEND TOE OF
I NORMAL SLOPE
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, =] 4_1
! PLAN VIEW OF STRUCTURE LOCATIONS
o |
r :
. e - T PR e )
| =1
L’ INTERMEDIATE SLOTS
TOP SLOT C 6" X4"X2" BOTTOM SLOT
4" X 4" X 2" l_> D 4" X4"X2"
15° SKEW 30° SKEW
PLAN FLARED BAR DETAILS

NOTES:

ADDITIONAL "a" BARS SHALL BE FURNISHED AND PLACED BY THE
CONTRACTOR. THE ADDITIONAL BARS ARE NOT INCLUDED IN THE
LISTED QUANTITIES, BUT WILL BE PAID FOR AS REINFORCEMENT BARS

(EPOXY COATED).
1 ADDITIONAL BAR REQUIRED FOR EACH 15° SKEW OR FRACTION THEREOF.
a VARIES
- —y MAX. 6%5"
[ ** y(E) BARS @ 12" MIN. 4"
& m(E) BARS @ 12" STATION, OFFSET AND
** 1(E) BARS @ 12" ELEVATION PER PLAN
= PIPE DIA'S 18", 24" & 30" 1SPA 1SPA _PIPEDIA'S 18", 24" & 30"
— PIPE DIA'S 36," 42", 48", 54" & 60" |2 EQ u(E)BARS " 12 EQ| PIPE DIA'S 36", 42", 48", 54" & 60"
: S SPA (TYP.) SPA
= /1 z
I || |1 t(E)BARS @ 12" |5 aofg t(E) BARS 5 _
8" &) Q)X ‘
w(E) BARS @ 12" olr :
X(E) BARS @ 12" 2= a(E) BARS .
E S i R N
** CUT BARS IN FIELD TO FIT - = i B \ f=]
MIN. 2" CLEARANCE AND l< = || i L | -
NOTE: COAT ENDS WITH EPOXY. R . T L]
'v' AND 'm' BARS ARE TO BEGIN AT THE L
PIPE END OF THE SLOPED WINGWALLS. J m(E) BARS 5
(TYP.)
SECTION A-A

HEADWALL

BONDED CONSTRICTION JOINT

(WALLS TO SLAB)

ISOMETRIC VIEW

APPROVED

BY: DATE:

03/01/2022

CHIEF ENGINEERING OFFICER

EXIST HEADWALL OR END

ZONE OF

PIPE REMOVAL
AND REPLACEMENT
AS DETERMINED

BY THE ENGINEER

FRONT ELEVATION

NOTES:

1. HEADWALL TYPE IIl SHALL BE CONSTRUCTED FLUSH WITH EXISTING OR PROPOSED SLOPE.

2. CLASS SI CONCRETE SHALL BE USED THROUGHOUT.

3. ALL REINFORCEMENT BARS SHOWN SHALL BE EPOXY COATED (E).

4. BAR BENDING DETAILS ARE DIMENSIONED OUT TO OUT OF BARS.

SLOPE 1:10 MIN., 1:3 MAX.

V(E) BARS @ 12" MAX. **

— \// u(E) BARS @ 12" MAX.
R FOR SLOT LAYOUT SEE
o PLAN AND SECTION A-A
— - T
CLR. v
Ll
N »
|l
CLR.
A (£ BARS @ 12" MAX, ** | h(E) BARS @ 12" MAX.
T @ m(E) BARS @ 12" MAX.
m(E) BARS @ 12" MAX. [ /
>
/ ) INVERT CONCRETE
: 5 SEE PLAN AND
& & SECTION A-A
Ll
Ll
) — % ¥l . ,
2 o 1, pd @ T\ /
- T ; \ . Tn:
e &
) “lo W(E) BARS @ 12" MAX.
- t(E) BARS @ 12" MAX.
- le t(E) BARS @ 12" MAX.
W(E) BARS @ 12" MAX.
SECTION B-B SECTION C-C
n(E) BARS @ 12" MAX. "
FOR SLOT LAYOUT SEE
PLAN AND ELEVATION
7
%) ~
u > h(E) BARS @ 12" MAX.
o
<
> k|
% Li.;,ﬁ,;

5. ALL EXPOSED EDGES SHALL HAVE A %" - 45 CHAMFER. CHAMFER ON VERTICAL EDGES SHALL BE

CONTINUED A MINIMUM OF ONE FOOT BELOW THE FINISHED GROUND LINE.

6. COVER FROM THE FACE OF CONCRETE TO FACE OF REINFORCEMENT BAR SHALL BE 3" FOR SURFACES

FORMED AGAINST EARTH AND 2" FOR ALL OTHER SURFACES UNLESS OTHERWISE SHOWN.

SECTION TO BE REMOVED

INSTALLATION DETAIL

7. CARE SHALL BE EXERCISED IN REMOVING ANY LENGTH OF EXISTING PIPE SO THE REMAINING PIPE IS

UNDAMAGED AND FULLY FUNCTIONING.

8. FOR DIMENSIONS AND QUANTITIES FOR ONE HEADWALL, SEE SHEET 2 IN THIS SERIES.

9. FOR STEEL GRATING DETAILS, SEE SHEET 3 IN THIS SERIES.

10. FOR ALTERNATE PRECAST CONCRETE DETAILS AND NOTES, SEE SHEET 4 IN THIS
SERIES.

11.  ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS OF
HORIZONTAL DISPLACEMENT (V:H).

3"
—
CLR

W(E) BARS @ 12" MAX.

SECTION D-D

q l o [ d
HHlinors
{ Zollway

REVISIONS

DATE

DESCRIPTION

H

03-01-2022

REVISED BAR NO. 1 THICKNESS AND

WEIGHT OF HEADWALL GRATES

FO

03-01-2021

ADJUSTED LENGTH OF 'h' BARS FOR

THE 1:3 SLOPE HEADWALL

EADWALL TYPE Il

R 1:3, 1:4, 1:6, AND
1:10 SLOPES

18"-24"-30"-36"-42"-48"-54"-60"

03-01-2019

MINOR EDIT

VERSION:

2022-03

STANDARD:

B6-09

SHEET:

1 oF 4




DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE Il 1:3 SLOPE

REINFORCEMENT BARS SCHEDULE
FOR ONE HEADWALL

TYPE Il 1:10 SLOPE

REINFORCEMENT BARS SCHEDULE

REINFORCEMENT BARS SCHEDULE

FOR ONE HEADWALL
TYPE Il 1:6 SLOPE

FOR ONE HEADWALL

REINFORCEMENT BARS SCHEDULE

TYPE Il 1:4 SLOPE

FOR ONE HEADWALL

TYPE Il 1:3 SLOPE

PIPE DIMENSIONS NO. OF SPACES[CONCRETEREINF.

CLASS S| | BARS
PA L H L |M |P |s |T|U |V | W A |E |[B|C|D |cuvD | LB
36" |310" | 110" | 33" | 4" | 197" | 2" 28" |60" | 74" |22" |18 | o | 2| 1 a5 e
42" | 45 |12-9" |310" | 6" | 135" | 232" |6o6" |710" | 22" | 18" o | 2| 2 w6 wia
48" | 5-0" |14'6" | 44" | 6" |153" | 2"[3-2" |7-0" 18" 18| 0| o| 6 55 502
54" | 56" |16-0" |a10" | & N6-10"| 2' 36" |76 810" 22" |18 | o | 2| 4 v o3
60" | 60" |176" | 53 | 8 185" | 2'| 36" |80 | 94" | 28" | 18| 2| o] 4 73 668

DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE Ill 1:4 SLOPE

PIPE DIMENSIONS NO. OF SPACESICONCRETEREINF.
DIA CLASS S| | BARS

H L M P s |T| UV M W | A | E B |C |D CU.YD. | LB.
36" |3-10" | 14-8" | 45" | 4" | 152" |2" | 28" | 60" | 7-4" | 28" [2-8" | 3 | O | O 47 415
42" 4'-5" | 17'-0" 5'-1" 6" | 17-6" | 2" | 3-2" 6-6" | 7'-10" 2'-8" | 2-2" 0 5 0 58 546
48" | 5-0" | 194" | 510" | 6" |[19-11"|2"| 3-2" | 7-0" | 8-4" | 248" |2-2" | 0O 6 | 0 6.9 625
54" | 56" [ 214" | 6-5" | 8" |22-0" |2' | gign | 76" | 8-10"| 28" |22 [ 0 | 7 | O 8.0 788
60" | 6-0"|23-4"| 70" | 8" | 241" |2 | 3ig | 8-0"| gign | 18" 18" [ 0 | 0 | 11 9.1 837

DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE Ill 1:6 SLOPE

PIPE DIMENSIONS NO OF SPACES|CONCRETE | REINF.
DIA CLASS SI | BARS
H L M P S T| U \Y w A E|B |C D | Ccu.YD. LB.
36" | 3-10" | 220" | @-8" | 4" | 224" |2"| 2-8" | 6-0" | 74" | 1-8"| 1-8"| O 0 10 75 573
42" | 45" | 256" | 7.8" | 6" |25-10" |2" | 32" | 6-6" | 7-10" | 18" | 18" | O 0 12 95 746
48" | 5-0" | 29-0" | g-9" | 6" | 29-5" |2" | 3-2" | 70" | 84" | 1-8"| 1-8"| 0 0 14 1.7 863
54" 56" | 32-0" | 98" | 8 | 325" |2" | 36" | 7-6" | 810" | 22" | 1-8"| O 5 9 13.9 1047
60" | 6-0" | 35-0" | 10-6" | g" | 35-6" |2" | 36" | 8-0" | 94" |2:2"| 18"| 0 | 1 | 16 16.3 1177

DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE Ill 1:10 SLOPE

PIPE DIMENSIONS NO OF SPACES |CONCRETE| REINF.
DIA cLAss sl | BAR
H L M P S T U \ w A E B [ D CU. YD. LBS.
18" 2'-3" | 20-10" | 6-3" v |20411%"| v | 2v8" | 3w0" | 44" |2-8" |2-2" 2 4 0 4.1 368
24" | 299" | 25-10" | 7-9" | g |25-11%"| 0 | 2.8 | 4.0" | 54 |18 |1-8" | O 0o | 12 6.1 490
30" 34" | 3y | 996" | 4 | 310" o | g | 50r | gar |2gr |22 | 6 4 0 88 705
36" | 3-10" | 3g.gr | 110" | 4v [36-10%"| 5o | pige | grgr | 7ian 2o | 7 5 0 1.9 944
42" 45" | 4y | 1229" | & | 42-8%"| 2" | 32" | 66" | 710" | 2w |28 | 13 0 0 152 178
48" 5.0" | 484" | 146" | g | 48T | gu| gpn | 70" | 84" |5 oo | 0 19 o 18.8 1457
54" 5-6" | 53-4" | 16-0" | g | 53-7%" | on | gugr | 76" | 8-10" | g | pgr | 17 0 0 224 1687
60" 6-0" | 58-4" | 17-6" g | 58-7%"| 2v | 3ug" | 8-0"| 94" |, g0 | | 19 0 0 26.2 1964
1om
" |
— |
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PIPE NO 4 REINFORCEMENT BARS NO 4 REINFORCEMENT BARS PIPE NO 4 REINFORCEMENT BARS NO 4 REINFORCEMENT BARS
PIPE PIPE
PIA MARK(E] TYPE RE‘SD LENGTH | a b DIA MARK(E) TYPE REC?'D LENGTH | a b DIA WARK(E] TYPE RE(Q)'D LENGTH | a b DIA MARK(E] TYPE RE'S,D LENGTH | a b
a18 1 1 8-7" 2-5" a36 1 1 13-10" | 41" - a36 1 1 [13-10" [ 4-1" - a36 1 1 [13-10" [ 4-1" -
n18 2 32 2-7" 110" o | * n36 2 32 3-8 |2-11" 9" |« n36 2 22 38" | 211" 9" | % n36 2 18 3-8 |2-11" o | %
m18 2 18 3-2" 2-5" 9" m36 2 20 3-2" 2-5" 9" m36 2 16 3-2" 2-5" 9" m36 2 14 3-2" 2-5" 9"
i18 2 6 40" [ 20" [2:0" | ¥ j36 2 8 40" | 20" | 20" |« i36 2 40" | 20" | 2-0" |* i36 2 8 40" | 2-0" | 20" |*
1g" | _h18 | STR. 6 20-8" ’ ’ h36 | STR. 8 22-0" - - 3" | _h36 | STR. 8 | 14-10" - - 36" | h3e | STR. 8 11-3" - -
x18 2 5 4-3" 23" | 2-0" 36" | x36 2 8 43" 2-0" | 2-0" x36 2 8 4-3" 23" | 240" x36 2 8 4-3" 23" [ 240"
t18 | STR. 23 4-0" : : t36 | STR | 25 7-0" - - t36 | STR. 17 7-0" - - t36 | STR. 14 7-0" - -
u18 | STR. 4 21" - - u36 STR. 6 3-7" - - u36 STR. 6 37" - B u36 STR. 6 37" - B
vi8 | STR. 14 21" - - * v36 | STR. 14 3-7" - - = v36 | STR. 10 3-7" - - = v36 | STR. 8 3-7" - - *
w18 | STR. 5 20'-6" - w36 STR. 8 21'-8" - - w36 STR. 8 14'-4" - - w36 STR. 8 10'-8" - -
az24 1 1 10-5" 3-0" a42 1 1 15-11" | 49" - a42 1 1 15-11" | 4-9" - a42 1 1 15-11" | 4-9" -
n24 2 38 211" | 282 o |* n42 2 38 42" 35" 9" |« n42 2 26 42" 35" 9" |+ n42 2 20 4-1" 34" o |
m24 2 20 3-2" 2'-5" 9" m42 2 22 3-2" 2'-5" 9" m42 2 18 3-2" 2'5" 9" m42 2 16 3-2" 25" 9"
j24 2 6 4-0" 2-0" | 20" 42 2 10 4-0" 2-0" | 2-0" |* 42 2 10 40" 220" | 290" |* j42 2 10 40" 20" | 2w0" | *
24" h24 | STR. 6 25-8" i i h42 | STR. 10 25-6" - - 4 | 142 | STR. 10 17'-2" - - 4o h42 | STR. 10 131" - -
x24 2 6 4'-3" 2-3" 2'-0" 42" x42 2 9 4-7" 2-7" 2'-0" x42 2 9 4'-7" 27" 20" x42 2 9 47" 27 2'-0"
t24 STR. 28 5'-0" - - t42 STR. 29 7'-6" - - t42 STR. 21 7'-6" B _ t42 STR. 16 7'-6" B _
u24 | STR. 4 2-7" ) - u42 STR. 6 4'-2" - - u42 STR. 6 4" - - u42 STR. 6 42" - -
v24 | STR. 16 2-7" ) N * v42 STR. 16 4'-2" - - * v42 STR. 12 4'-2" - - * v42 STR. 10 4'-2" - - *
w24 | STR. 6 25'-6" - w42 STR. 9 25'-2" - - w42 STR. 9 16'-8" - R w42 STR. 9 12'-5" - R
a30 1 1 12'-3" 3-7" - a48 1 1 17'-9" 5'-4" - 248 1 1 17'-9" 54" B a48 1 1 17'-9" 54" B
n30 2 46 3-4" 2-7" 9 | * n48 2 42 46" 3-9" 9" |« n48 2 28 4-6" 3-9" 9" |* n48 2 22 46" 3-9" 9" |*
m30 2 24 3-2" 25" 9" m48 2 24 3-2" 2-5" 9" m48 2 20 32" 2-5" 9" m48 2 16 3-2" 2-5" 9"
j30 2 8 40 [2:00 [2:00 |* 48 2 10 40" | 2-0" | 290" |* 48 2 10 | 40" |20 | 2-0" |* 48 2 10 40" | 20" | 2-0" |*
30" h30 | STR. 8 31-6" : : 4 | M8 [ STR 10 29-1" - - 48" | h48 | STR. 10 19-7" - - 48" | _h48 | STR. 10 | 14-11" - -
x30 2 7 4-3" 2-3" | 2-0" x48 2 9 4-7" 2-7" | 20" x48 2 9 4-7" 2-7" | 20" x48 2 9 4-7" 227" | 20"
t30 | STR. 34 6-0" - - 48 | STR. | 33 8-0" - - t48 | STR. 23 8-0" - - t48 | STR. 18 8-0" - -
u30 | STR. 4 3-2" u48 | STR. 6 4-9" - - u48 | STR. 6 4-9" - - u48 | STR. 6 4-9" - -
v30 | STR. 20 3-2" * v48 | STR. 18 4-9" - - s v48 | STR. 14 49" . e v48 [ STR. 10 49" - -]
w30 | STR 7 31'-4" w48 STR. 9 28'-8" - - w48 STR. 9 19'-0" - - w48 STR. 9 14'-2" - -
a36 1 1 13-10" 4-1" - ab4 1 1 19-7" | 5-11" - a54 1 1 197" | 5-11" - a54 1 1 197" | 5-11" -
n36 2 52 3-8 [2-11" 9" | * n54 2 46 410" 41" 9" |x n54 2 30 6'-2" 5.5" 9" |« n54 2 24 410" 41" R
m36 2 30 3-2" 2'-5" 9" m54 2 26 3-2" 2'-5" 9" m54 2 22 3-2" 2'-5" 9" m54 2 18 3-2" 2'-5" 9"
i36 2 10 4-0" 20" | 20" | * 54 2 12 4-0" 290" | 2-0" |+ 54 2 12 4-0" 20" | 2-0" |* 54 2 12 4-0" 20" | 2-0" |*
36" | h36 | STR. 10 | 36-6" : : san | h54 [STR. | 12 32-1" - - 54" | hs4 | STR. 12 | 21-8" - - sqv | h54 | STR. 12 | 166" - -
x36 2 8 4-3" 23" | 20" x54 2 10 5-1" 3-1" | 20" x54 2 10 5-1" 31" | 2-0" x54 2 10 51" 31" | 240"
t36 STR. 39 7-0" ) ) t54 STR. 36 8'-6" - - t54 STR. 26 8'-6" - R t54 STR. 20 8'-6" - R
u36 | STR. 6 3-8" us4 | STR. 6 5-3" - - us4 | STR. 6 5-3" - - us4 | STR. 6 5-3" - -
v36 STR. 24 3-8" * v54 STR. 20 5'-3" - - * v54 STR. 16 5'-3" - - * v54 STR. 12 5'-3" - - *
w36 | STR. 8 36'-4" w54 | STR. 10 31-8" - - w54 | STR. 10 21-0" - - w54 | STR. 10 15'-8" - -
a42 1 1 151 4-9" - a0 1 1 212" 6-5" - a60 1 1 212" | 6-5" - a60 1 1 212" | 6-5" -
n42 2 62 3-8" 211" 9" | * n60 2 50 5'-3" 4'-6" 9" |* n60 2 34 5.3" 46" 9" | n60 2 26 5-2" 4-5" 9" | *
m42 2 34 3-2" 25" 9" m60 2 28 32" 25" 9" m60 2 22 3" 25" o mé0 2 18 32" 25" 9"
42 2 10 40" 2-0" | 20 : . j60 2 12 4'-0" 2-0" | 2-0" |* 60 2 12 40" 20" [ 2-0" |* 60 2 12 40" 20" | 2-0" |=*
§ h42 | STR. 20 222" : : o | 60| STR 12 352" - e 60" [Theo | STR. 12 | 239" _ B cor | _N60_| STR. 12 18-1" - -
42 x42 2 9 4-7" 2-7" | 20" x60 2 10 5-1" 31" | 20" x60 2 10 5-1" 3-1" | 20" x60 2 10 5-1" 3-1" | 20"
t42 | STR. 46 7-6" - - t60 | STR. | 40 9'-0" - - t60 | STR. 27 9-0" - - t60 | STR. 21 9-0" - -
u42 | STR. 6 4'-3" u60 STR. 6 5'-9" - - u60 STR. 6 59" - B u60 STR. 6 5'-9" - -
v42 | STR. 28 4'-3" * v60 STR. 22 5'-9" - - | v60 | STR. 16 59" - - * v60 | STR. 12 59" - - *
w42 | STR. 18 22'1 *k w60 | STR. 10 34'-8" - EE w60 | STR. 10 23-0" - - w60 | STR. 10 17'-2" - B
a48 1 1 17-9" 54" -
n48 2 70 46" 3-9" 9 | *
m48 2 36 3-2" 25" 9" NOTES:
48 2 12 40" 2-0" | 20" | * -
4g" | M8 | STR. | 24 | 25-2° I 1. THE', ' and | BARS, TYPE 3, SHALL BE
fjs S.é 592 g.:;,. #7720 ORDERED FULL LENGTH AND CUT IN
u48 | STR. 6 4-10" THE FIELD.
v48 [ STR. 30 4-10" *
wag | STR. 18 | 250" *% 2. THE LONG LEG OF THE 'm' AND 'n' BARS
ab4 1 1 197" 5-11" SHALL BE VERTICAL.
n54 2 76 4-10" 4-1" 9 | *
m54 2 40 3-2" 25" 9" 3. QUANTITIES ON THIS DRAWING ARE
54 2 12 4-0" 20" | 20" | * BASED ON THE CAST-IN-PLACE DESIGN.
h54 | STR. 24 27'-8" : : *x SEE SHEET 4 IN THIS SERIES FOR
54" x54 2 10 5-1" 31" | 20" ALTERNATE PRECAST CONCRETE
t54 | STR. 57 8-6" : : NOTES.
us4 | STR. 6 54" .
“,’vssi SS-'I::{.A gg 257,'_2,, Sk 4. "STR." = STRAIGHT BAR
a60 1 1 212" 6'-5" - * CUT BARS IN FIELD TO FIT MIN. 2" CLEARANCE
60 2 2 53" 26 o | * *% PROVIDE 2-0" MIN. LAP 5. ALL SLOPES ARE EXPRESSED AS UNITS
m6o 2 2 3 25 9" OF VERTICAL DISPLACEMENT TO UNITS
i60 > 12 20" 20" | 20" | * OF HORIZONTAL DISPLACEMENT (V:H). - T . .
he0 | STR. | 28 | 302" : | Hlinois
60" | x60 2 10 5-1" 31" [ 20"
60 |STR. | 62 | 9-0" : : /8 Zolh way
ue0 [ STR. 6 5-10"
V60 | STR. 36 510 :* HEADWALL TYPE Il
w60 STR. 20 30'-0 18“'24"'30"‘36“'42"'48"‘54“'60"

FOR 1:3, 1:4, 1:6, AND
1:10 SLOPES
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GRATE DIMENSIONS AND QUANTITIES IN ONE
HEADWALL TYPE IIl END ENTRANCE 1:3 SLOPE

GRATE DIMENSIONS AND QUANTITIES IN ONE

HEADWALL TYPE Il END ENTRANCE 1:4 SLOPE

GRATE DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE IIl END

ENTRANCE 1:10 SLOPE

INSIDE GRATES BARS FOR ONE GRATE HEADWALL GRATES
PIPE NUMBER TYPE BARNO 1 BAR NO 2 (POUND)
DIAMETER | REQUIRED | REQD BARS LENGTH BARS EACH
REQD REQD LENGTH orate | TOTAL
0 1 2 6-7" 1 24" 133
36" 3 2 2 6-7" 1 110" 124 601
2 3 2 6-7" 1 114 115
0 1 2 71" 12 24" 144
42" 3 2 2 71" 12 110" 134 772
3 3 2 71" 12 14" 124
0 1 2 77" 13 2.4 155
48" 0 2 2 77" 13 110" 144 1062
8 3 2 77" 13 14 133
0 1 2 81" 14 2.4 166
54" 3 2 2 g-1" 14 110" 154 1170
5 3 2 8-1" 14 14" 142
3 1 2 g-7" 15 24" 176
60" 0 2 2 87" 15 110" 164 1283
5 3 2 87" 15 14" 151
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INSIDE GRATES BARS FOR ONE GRATE HEADWALL GRATES GRATES BARS FOR ONE GRATE HEADWALL GRATES
PIPE BARNO 1 BAR NO 2 (POUND) INSIDE BARNO 1 BARNO 2 (POUND)
DIAMETER | NUMBER | TYPE ["BARS T engTH BARS LENGTH EACH | 1o7AL wiET EQUIRED | REQD BARS BARS EACH
REQUIRED | REQD REQD REGD ORATE DIAMETER | REQUIRED | REQD REQD | LENGTH REQD LENGTH orate | TOTAL
5 1 2 6-7" 1 24" 133 3 p 5 3 5 oar 69
36" 0 2 2 6-7" 11 1-10" 124 666 18" 5 2 2 3.7" 5 1-10" 64 528
0 3 2 6-7" 1 14" 115 0 3 2 3.7 5 11 60
1 1 2 71" 12 2'-4" 144 0 1 2 47" 7 24" 90
42 6 2 2 71" 12 1-10" 134 947 24n 0 2 2 47 7 110" 84 1096
0 3 2 71" 12 14" 124 14 3 2 47 7 14" 78
1 1 2 77 13 2'-4" 155 7 1 > 57" 9 o4 112
48" 7 2 2 77" 13 110" 144 1161 30" 5 2 2 57" 9 110" 104 1302
0 3 2 77 13 14" 133 0 3 Py 57" 9 114 96
1 1 2 8-1" 14 214" 166 8 1 2 6-7" 11 24" 133
54" 8 2 2 81" 14 1-10" 154 1395 6" 6 2 2 6-7" 11 110" 124 1810
0 3 2 8-1" 14 1'-4" 142 0 3 2 6-7" 11 14" 115
0 1 2 8-7" 15 24" 176 15 1 2 74" 12 o 144
60" 0 2 2 8-7" 15 110" 164 1961 40" 0 2 2 71" 12 110" 134 2161
13 3 2 8-7" 15 14" 151 0 3 2 71" 12 1.4 124
0 1 2 77" 13 24" 155
48" 21 2 2 77 13 110" 144 3019
0 3 2 77" 13 14" 133
GRATE DIMENSIONS AND QUANTITIES IN 19 1 2 g-1" 14 24" 166
ONE HEADWALL TYPE Il END ENTRANCE 1:6 SLOPE 54 0 P 2 gq" 14 1-10" 154 3146
0 3 2 8-1" 14 14" 142
GRATES BARS FOR ONE GRATE
INSIDE HEADWALL GRATES 20 1 2 8-7" 15 24" 176
PIPE NUMBER PE BARNO 1 BARNO 2 (POUND)
60" 1 2 2 8-7" 15 110" 164 3691
DIAVETER | REQUIRED | REQD | oone | LENGTH | BARS LENGTH EACH | roTAL
REQD REQD GRATE o 3 ) o 15 1ar 151
0 1 2 6-7" 1 24" 133
36" 0 2 2 6-7" 11 1-10" 124 1375
12 3 2 6-7" 1 14" 115
0 1 2 71" 12 2'-4" 144
42" 0 2 2 7" 12 110" 134 1731
14 3 2 71 12 14" 124
NOTES:
0 1 2 77" 13 2.4 155 I
48" 0 2 2 77" 13 1-10" 144 2123 1. ALL STRUCTURAL STEEL SHALL BE AASHTO M270, GRADE 36
16 3 2 7.7 13 114" 133 OR50.
0 1 2 8-1" 14 2'-4" 166 2. GALVANIZING SHALL BE IN ACCORDANCE WITH THE
54" 6 2 2 PR 14 110" 154 2340 STANDARD SPECIFICATIONS.
10 3 2 8-1" 14 1'-4" 142 3. FOR PLACEMENT OF GRATES, SEE SHEET 1 IN THIS SERIES.
0 1 2 8-7" 15 2.4 176
., _ 2892 4. ALL TABLE DIMENSIONS AND QUANTITIES ARE FOR SINGLE
60 2 2 2 8-7 15 1-10 164 HEADWALL, TYPE I,
17 3 2 8-7" 15 14" 151
5. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL
DISPLACEMENT TO UNITS OF HORIZONTAL DISPLACEMENT
(V:H).
6. GRATING IS DESIGNED FOR A TRANSVERSING LOAD OF 1,800
POUNDS AT YIELD.
&

Il

SECTION E-E

TYP.

q
Y 1ttinois
v 1ollway

HEADWALL TYPE IlI
18"-24"-30"-36"-42"-48"-54"-60"
FOR 1:3, 1:4, 1:6, AND
1:10 SLOPES

VERSION:

2022-03

STANDARD:

B6-09

SHEET:
3 oF 4




PRECAST SEGMENT LENGTH |
2'-0" MIN., 6'-0" MAX. ‘

TOP SLOT - SEE SHEETS 1 AND 2 IN
THIS SERIES FOR SIZE AND LOCATION

6" MIN. }‘

OVERALL WIDTH (W)

HEADWALL \

OVERALL WIDTH (W

HATCHED AREA INDICATES
VOID BETWEEN THE PIPE
AND THE BACKWALL TO BE
FILLED WITH CLASS SI
CONCRETE.

210"

TYP. "

GRANULAR /

BEDDING
END VIEW
TYP >—%—e« (E
y 5 w
e [ JQ,
MR =
1/2n m
} T r
L6"x 4" x 14" f ¢ 1%," @ HOLE FOR 1" @
ANCHOR ROD WITH
@ 1%" @ HOLE IN BOTTOM_| 3" 2%" X 214" X %g"
AND SIDE LEG OF ANGLE R WASHER
RESTRAINT ANGLE DETAIL
3.0"
¢ 1%" x2%" 2l
. %W TIER
mL \ SLOTTED HOLE, TYP. TYP.
l o o
TIE PLATE DETAIL
@ JOINT — %™ TIE R 1" @ ANCHOR BOLTS
qm /| [ qm
0 I | g ! o
1%" / 14" 14" =
TVP. RESTRAINT ANGLE
g
1" @ RESTRAINT /| 8
ROD WITH HARDENED 1" @ ANCHOR RODS WITH 2%" X 274" X %¢"
WASHERS ¢ 1" @ ANCHOR RODS 4 2 16

WASHERS INSTALLED IN 1%" @ FORMED HOLES

SECTION F-F
(SHOWING PRECAST SECTION TIE DETAILS)

HEADWALL TYPE IIl ALTERNATE PRECAST CONCRETE DETAILS

H
L v 6" MIN.
B INTERMEDIATE SLOT - SEE SHEETS 1 AND 2
F —+ JI IN THIS SERIES FOR SIZE AND LOCATION
| @ PRECAST SECTION TIE ASSEMBLIES
- — AT MID-HEIGHT OF LOWER
| ] SECTION JOINT, TYP.
g | I
E > - | F
s I 53 BOTTOM SLOT - SEE
o
| SHEETS 1 AND 2 IN
L] THIS SERIES FOR
| SIZE AND LOCATION
|
£ - _ | | + ______________________________
CIP TOEWALL
MIN. 6" THICK
BED OF GRANULAR
BEDDING
OVERALL LENGTH (L)
ELEVATION
RESTRAINT ANGLE WITH TIE PLATE (TYP.)
OMIT BETWEEN MULTIPLE END SECTIONS
PRECAST SECTION TIE ASSEMBLIES
AT MID-HEIGHT OF LOWER
SECTION JOINT, TYP.
I | I Il | & I I =
I i il il ; ®
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GENERAL NOTES:

1. THE NUMBER OF SEGMENTS SHOWN IN ELEVATION IS FOR EXAMPLE
ONLY. THE LENGTH AND NUMBER OF PRECAST SECTIONS REQUIRED TO
CONSTRUCT THE END SECTION SHALL BE DETERMINED BY THE
CONTRACTOR.

2. CONTRACTOR SHALL RETAIN THE SERVICES OF AN ILLINOIS LICENSED
STRUCTURAL ENGINEER TO PROPORTION, DESIGN AND DETAIL
PRECAST SECTIONS FOR INSTALLATION AND FOR SERVICE. SEE CAST-
IN-PLACE DIMENSIONS AND REINFORCING DETAILS FOR MINIMUM
REQUIREMENTS. INCREASE MEMBER SIZES AND REINFORCING AS
NECESSARY TO SATISFY HANDLING AND INSTALLATION STRESSES IN
PRECAST SECTIONS.

3. CLASS "SI" CONCRETE SHALL BE USED THROUGHOUT.

4. REINFORCEMENT BARS (GRADE 60) SHALL BE EPOXY COATED. SEE
CAST-IN-PLACE DETAILS FOR BENDING DIAGRAMS. SEE NOTES ON
SHEET 1 IN THIS SERIES FOR REINFORCING COVER REQUIREMENTS.

5. ALL EXPOSED EDGES SHALL BE CHAMFERED. SEE NOTES ON SHEET 1IN
THIS SERIES.

6. SEE ROADWAY PLANS FOR SLOPE (V:H) AND PIPE INSIDE DIAMETER.

7. HOLES IN THE WALLS FOR THE PRECAST TIE ASSEMBLY MAY BE DRILLED
USING CORE BITS IN LIEU OF FORMED HOLES. AVOID
DAMAGE TO REINFORCING FROM DRILLING HOLES.

8. FOR STEEL GRATING DETAILS, SEE SHEET 3 IN THIS SERIES.

9. ALL SLOPE RATIOS ARE EXPRESSED AS UNITS OF VERTICAL
DISPLACEMENT TO UNITS OF HORIZONTAL DISPLACEMENT (V:H).

10. TIE ASSEMBLIES, CONSISTING OF ANCHOR RODS, TIE PLATES,
RESTRAINT ANGLES, RESTRAINT RODS AND ALL NUTS AND WASHERS
SHALL CONFORM WITH AASHTO M270 GR36, OR GR50 AND SHALL BE HOT
DIPPED GALVANIZED IN ACCORDANCE WITH AASHTO M 111 AFTER
FABRICATION.

DRILL AND GROUT %" &
REINFORCING BARS @ 12"

CTSINA 1" @ HOLE E
<
O
w
['4
o
. wh
o Q
3
t(E) BARS U - .| B
; BES I5 2
ol
2
#4 BAR CUT FROM x(E) BARS — o

ML

PRECAST CONNECTION DETAIL
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APPROVED BY:
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CHIEF ENGINEERING OFFICER

DATE:

03/01/2022

SEE NOTE 5
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SECTION B-B

FRAME AND GRATE DETAIL
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3" CL.

#4(E) BARS @
9" CTRS. E.F. (TYP.)

#4(E) BARS @
6" CTRS. EF. (TYP.)

20"

6"

R %WMV%

110"

20"

30"

SECTION C-C

CATCH BASIN TYPE B

2" CL.
R
k| aYP)
- STORM SEWER |z
.. INV. ELEV. PIPE AS SHOWN ©|E
i / \ ON PLANS
I R 2-#4(E) BARS E.F.
* | #4(E)BARS @ . (TYP.)
> -|.| 6" CTRS. EA. WAY EF. : 5
.o , s/e o 3 &
S (@] -
. . E\‘ A.' L | r
; Bf - .Ath‘,bha‘,}‘ ." ‘“ 6‘
- R A R TR - | TYPICAL REINFORCEMENT
. " . AROUND STORM SEWER PIPE
-
MIN.
(TYP)
SECTION A-A

NOTES:

1.

FOR MATERIALS AND CONSTRUCTION REQUIREMENTS OF
THE CATCH BASIN, REFER TO THE STANDARD
SPECIFICATIONS.

FRAME AND GRATE FOR CATCH BASIN TYPE B SHALL
BE NEENAH FOUNDRY COMPANY TYPE R-3455C, EAST
JORDAN IRON WORKS V5360-1 OR APPROVED EQUAL.

REINFORCEMENT BARS DESIGNATED (E) SHALL BE
EPOXY COATED.

THE CONTRACTOR SHALL CLEARLY MARK EACH CATCH
BASIN WITH "ILLINOIS TOLLWAY", CONTRACT NUMBER,
STRUCTURE NUMBER, PRODUCER NAME AND DATE OF
MANUFACTURE. THIS INFORMATION SHALL BE MARKED
ON THE OUTSIDE FACE OF THE STRUCTURE IN A
VISIBLE SURFACE AS DESIGNATED BY THE ENGINEER.
THE MARKING SHALL BE PAINTED/STAMPED IN THE
STRUCTURE WITH WATERPROOF PAINT/INK OR
RECESSED IN THE STRUCTURE BY 1/2". THE LETTERS
SHALL BE CAPITALS, NOT LESS THAN 2 IN. AND NOT
MORE THAN 3 IN. IN HEIGHT.

A MINIMUM OF 9" OF MONOLITHIC REINFORCED
CONCRETE SHALL BE MAINTAINED ABOVE PIPE
PENETRATION HOLES >15".

q
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CATCH BASIN, TYPE B
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VERSION: STANDARD:
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— STORM SEWER B 4—|

15" @ (MAX.) TYPE G-2 hy g5
15" @ (MAX.) TYPE G-3 18" @ | VARIES | 2
(MAX.) TYPE G-3 MODIFIED ‘ ¢ 9 3 =I5 2%" 17-#3 s(E) BARS @ 6" CENTERS
LOCATION AS SHOWN ON | Typ. i TYP. e LIFTING LOOP TWO PER LID
PLANS ¢ 1"+ MORTAR GROUT AS - ©|h 82" Il < AT OPP. CORNER 210" o ||
REQUIRED (TYP.) [ alye ol _
| R —— ¢lg . 248 h(E) BARS (BOT. ‘ 2#6h1 (E) BAR EA. COR.
& — #4 (E) BARS @ 6 A = ,~‘ s g A N¢ 248 h(E) BARS (TOP) TOP AND BOT. (TYP.) 5
1 CTRSEF. (TYP.) | . o : o FR B
© o of b .o — q T =
o ! t . B S i I ,,%_T © N -7 Y=
w ‘ #4 (E) BARS @ 9" CTRS. E.F. | = x I . P P » %
] "/ (TYPE G-1, G-2 & G-3) | N > = = 56
s ! o =
Wt ‘ - #4 (E) BARS @ 6" CTRS. E.F. - | A ) o8 eg 13"SLAB
N | - (TYPE G-3 MOD.) ‘ v 15.S z s . . » Yo b ~— X
. L " e} 2 < =] | ® N o
R _ a S (RS 0® b t(E)
P ‘ B w %) 3" 3" X < '<Ir /
< ! X 3L Il BUARN A - 3~ x -
= | TYPE G-2 111" A < 1-#6 ((E) BOT. T o= g =
= ‘ A TYPE G-3 3-0" — |z RO 1#6 t1(E) TOP M= =
=) - 1'-8" LAP < ® l ‘ =T won s
> [ -] TYPE G-3 B N e = |
| A MODIFIED 6'-5" B ’ 7-#6t(E) BARS @ 8" CTRS. (BOT.) O \f\ 12
: 7-#6t1(E) BARS @ 8" CTRS. (TOP.) . ” L =
} HALF PLAN il
} i REINFORCED CONCRETE LID 5
LIFTING LOOP TO BE %"@ x 270 KSI _
! — b STRANDS TO BE BURNED AFTER TYPE G-3 FRAME AND GRATE
s - e PRECAST CONCRETE LID IS SET IN
A N ‘l PLAGE CATCH BASIN,TYPE G-3, MODIFIED
* ° 3"R. (COLD BENT)
#4 (E) BARS @ 6" //\4% = N TOP OF SLAB
CTRS. EA. WAY TOP S .
10" (TYPE G-1, G-2, & G-3) AND BOT % Joob .
12" (TYPE G-3 MOD.) ' S AN
) - 2-#5 (E) BARS E.F. 5"
SECTION A-A (TYP) 6" ,
—_— : F(TYP ) 205" 17-#3 s(E) BARS @ 6" CENTERS ‘
TYPE G-2 111" . =
TYPE 6.3 20" LIFTING LOOP . LIFTING LOOP TWO PER LID
e I eee— 814" AT OPP. CORNER 19" 10"
TYPE G.5. MODIFIED 25" TYPICAL REINFORCEMENT DETAIL 4 .
AROUND STORM SEWER PIPE - . 2-#8 h(E) BARS (BOT. ‘ i'#g PAL(IZI)E:BB':'R '_Iz_éi:’COR‘
1 ““ 2-#8 h(E) BARS (TOP) o OT. (TYP.) %
X
NOTES: © N I it =
STORM SEWER i ‘ —~5 c N
" =
15" @ (MAX) TYPE G-2 1. PRECAST CONCRETE UNITS WILL BE ACCEPTABLE PROVIDED THEY MEET ALL THE REQUIREMENTS AS ) v o2 I
24" @ (MAX.) TYPE G-3 SHOWN ON THIS DRAWING. BASE EXTENSION OF 3" NOT REQUIRED FOR PRECAST UNITS. FABRICATION ®5 s 13"SLAB .
54" @ (MAX) TYPE G-3 DRAWINGS SHOWING PIPE OPENINGS, REINFORCEMENT AND OTHER PERTINENT DIMENSIONS WILL BE ¢ o " P 3@ I )
VODIFIED GS SHOWING ol GS, ORCI o) SIONS §2 2 5 I [ Y ] N
B t
LOCATION AS SHOWN REQUIRED FOR EACH UNIT, FOR APPROVAL BY THE ENGINEER PRIOR TO FABRICATION. % 5 - R o le2 @ . s (E)
ON PLANS S 0 ‘H 1-#6E)BOT. W] ™| |§ 2 < =Y
2. CATCH BASIN, TYPE G-2 SHALL BE USED ALONG RAMPS WHERE GUTTER TYPE G-2 IS PROVIDED. cE | 1-#6 H(E) TOP ‘ -y o ~
# O l_*—l =T w
Y \ © © 2] - — Tl Y
! X H® O =
3. CATCH BASIN, TYPE G-3 SHALL BE USED WHERE GUTTER TYPE G-3 IS PROVIDED. 9-#6t(E) BARS @ 8" CTRS. (BOT.) GRS \.f\ P e
- 9-#6t1(E) BARS @ 8" CTRS. (TOP.) ~ L =
2 4. CATCH BASIN, TYPE G-3 MODIFIED SHALL BE USED IN PAVEMENT SECTIONS AND ON THE LOW SIDE OF i \
- g SUPERELEVATED PAVEMENT.
= REINFORCED CONCRETE LID i
o
> 5. CATCH BASIN, TYPE G-3 MODIFIED SHALL BE PROVIDED WITH A REINFORCED CONCRETE SLAB TOP AS TYPE 20A FRAME AND GRATE
DETAILED ON THIS DRAWING.
CATCH BASIN, TYPE G-3, MODIFIED
6. TYPE G-2 FRAME AND GRATE SHALL BE NEENAH R-3508-A2, EAST JORDAN IRON WORKS 7300 OR
APPROVED EQUAL.
! o e
MORTAR GROUT AS \ ) 7. TYPE G-3 FRAME AND GRATE SHALL BE NEENAH INLET FOR ROLL TYPE CURB R-3501-U OR EAST JORDAN
REQUIRED (TYP.) | IRON WORKS 7545 OR APPROVED EQUAL. . .
oo - ‘ - o e 1 8. TYPE G-3, MODIFIED FRAME AND GRATE SHALL BE NEENAH INLET FOR ROLL TYPE CURB SPECIAL R-3501- K
S B — .. U1, EAST JORDAN IRON WORKS 7546 OR APPROVED EQUAL.
' i 3 ‘e S 5% 5 o
) i 90° - S— —
! 9. TYPE G-2, MODIFIED FRAME AND GRATE FOR ROLL TYPE CURB R-3508-B2 OR APPROVED EQUAL. =
8" MIN.
Jewn L .|
(TYP.) 10.  MORTAR OR SEALER SHALL BE USED WHEN A PRECAST REINFORCED CONCRETE LID IS USED. e w w
BAR h1(E) BAR s(E) ’
11.  REINFORCEMENT BARS DESIGNATED (E) SHALL BE EPOXY COATED. BAR t(E)
SECTION B-B
CATCH BASIN TYPE "G" SERIES 12. E.O.P. = EDGE OF PAVEMENT.
13.  ALL CONCRETE SHALL BE CLASS SI CONCRETE.
NOTE: 14.  FRAME AND GRATE RIM ELEVATION AND OFFSET MEASURED AT THE EDGE OF SHOULDER.
POSITION OF OPENING VARIES 15.  THE CONTRACTOR SHALL CLEARLY MARK EACH CATCH BASIN WITH "ILLINOIS TOLLWAY", CONTRACT p/ ' . .
FROM 3'-2" TO 54" MEASURED NUMBER, STRUCTURE NUMBER, PRODUCER NAME AND DATE OF MANUFACTURE. THIS INFORMATION 1]]1]10]5
FROM BACK OF GUTTER LINE. SHALL BE MARKED ON THE OUTSIDE FACE OF THE STRUCTURE IN A VISIBLE SURFACE AS DESIGNATED ‘?o'ﬂ";a.y
BY THE ENGINEER. THE MARKING SHALL BE PAINTED/STAMPED IN THE STRUCTURE WITH WATERPROOF L
PAINT/INK OR RECESSED IN THE STRUCTURE BY 1/2". THE LETTERS SHALL BE CAPITALS, NOT LESS THAN REVISIONS
2 IN. AND NOT MORE THAN 3 IN. IN HEIGHT. DATE DESCRIPTION
APPROVED BY: DATE. 03-01-2024 | REVISED NOTE 16 (SHEET 1) CATCH BASINS TYPE G AND
; i NOTE 11 (SHEETS 2 AND 3) TYPE G-3 MODIFIED, FRAMES
. 16. A MINIMUM OF 9" OF MONOLITHIC REINFORCED CONCRETE SHALL BE MAINTAINED ABOVE PIPE 53012027 | ADDED NOTES FOR MARKINGS AND GRATES
PENETRATION HOLES. AND MINIMUM 9" ABOVE PIPE
03/01/2024
CHIEF ENGINEERING OFFICER PENETRATION HOLES VERSION: STANDARD: SHEET:
2024-03 B8-09 10F 4




T G N>
| 85"
5 & 3
TYP, TYP.
l
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\ 1) ety
P |
| |
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A | ‘ 8l A
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L,,,L,#,,,,,,,,,ﬁ,ii77;? S
I B © N
| |
| - ——
| 2-7
1 | VARIES TO ¢ ‘ (TL\ﬁf) s \OUTFALL
L ______ ! 11 _ ¢P|PE
| —— : 51
7777777777 By r
oS
B =
HALF PLAN (24"-36" 1.D. OUTFALL PIPE)
o
1 18-#3 S(E) BARS @ 5%" CTRS.
6" 2 1-0 BACK OF G3 .
GUTTER o
N PR |
‘;5 “ # 848 h(E) BARS @ 3% CTRS. (BOT.) N N
8-#8 h(E) BARS @ 3%" CTRS. (TOP) oy E
. 24#6 h1(E) BAR EA. COR. 62
5 TOP AND BOT. (TYP) \ -
® @ S <?\:" m P
N o3 [ N 5 — —
Sl |10 . 2-10" 2|09 @ z
59 LIFTINGLOOP 2 I 78 (€107, “H| 02| 5 5 .
To FOUR PER LID AT 5. _ 4 2 1-#8(E) TOP \ 25| T o g
N OPP. CORNER &N o —~ =
<5 (4—-1-#8 t(E) BOT. Wl ~
22 {1-#8t§|(%)TOP 2lEs x /
© 3 MR R D [ -
® NI
9-#8t(E) BARS @ 6" CTRS. (BOT.) @
9-#8t1(E) BARS @ 6" CTRS. (TOP.) L‘ nE
—
“ . \WTHE
REINFORCED CONCRETE LID ©
TYPE G-3 FRAME AND GRATE 7-0" (24" TO 36" 1.D.
OUTFALL PIPE)
85"
1% 18-#3 S1(E) BARS @ 5%" CTRS.
- T
6" Y == BACK OF G2 .
44—% \ GUTTER ®
. \ — i .
& ~ f 8-#8n(E) BARS @ 3%’ CTRS. (BOT)) ‘ N IE
8-#8 h(E) BARS @ 3%" CTRS. (TOP) PN BE
[ :
246 11(E) BAR EA, COR. g
: TOP AND BOT. (TYP.) a =
5 Lo | m o
®a ] — 1 X :ﬁ ~N 5  —
2 g | LFTINGLOOPFOUR | 2 1ﬂ8 E1I‘3(1)9I:I ‘ 11eQ| %: .
=] -#8 i %] [oed =
@@ PER LID AT OPP. 2 [1E8Y %) o g = =S
g CORNER , o = <o =
§ e - th BOT. a -~
<5 1#8 t1(E) TOP oY o /
Ty — oo | & -
o BT —_ § 4
® Nld & | @
11-#8 t(E) BARS @ 6" CTRS. (BOT.) *
11#8 t1(E) BARS @ 6" CTRS. (TOP) L‘ Tf—g
~ N W E
REINFORCED CONCRETE LID o
TYPE G-2 FRAME AND GRATE
70" (24" TO 36" I.D.

APPROVED BY:

CHIEF ENGINEERING OFFICER E

DATE:

03/01/2024

OUTFALL PIPE)

6-#8 h2(E) BARS @

23"

L]

#3 BAR S1(E)

L@J

TYP.
#8 BAR t(E)

11" 6-8"
g

3"R.(COLD  LIFTING LOOP TO BE
BENT) 15"@X270KSI STRANDS
A TOPOF  TOBE BURNED AFTER
S SLAB PRECAST CONCRETE
y LID IS SET IN PLACE.

1—f4;_7

(TYP.)
LIFTING LOOP
DETAIL

1 -6

V

#6 BAR h1(E)

2, on

EE

#3 BAR S(E)

2-#5(E) BARS E.F.

- "\~ 2" MIN. COVER

(TYP.)

> =— 3" (TYP.)

TYPICAL REINFORCEMENT

AROUND STORM SEWER PIPE

11.

CONTRACT NUMBER, STRUCTURE NUMBER, PRODUCER NAME AND DATE OF
MANUFACTURE. THIS INFORMATION SHALL BE MARKED ON THE OUTSIDE FACE OF THE
STRUCTURE IN A VISIBLE SURFACE AS DESIGNATED BY THE ENGINEER. THE MARKING
SHALL BE PAINTED/STAMPED IN THE STRUCTURE WITH WATERPROOF PAINT/INK OR

RECESSED IN THE STRUCTURE BY 1/2".
THAN 2 IN. AND NOT MORE THAN 3 IN. IN HEIGHT.

THE LETTERS SHALL BE CAPITALS, NOT LESS

-
1% 18-#3 S(E) BARS @ 5%" CTRS.
6" - 10 BACK OF 20A i}
N GUTTER o
o % e
~ /88 h(E) BARS @ 3%" CTRS. (BOT.) N IE.
848 h(E) BARS @ 3%" CTRS. (TOP) _ E
-~ o
246 h1(E) BAR EA COR. 59
= TOP AND'BOT. (TVP) ab
o i v
@ | = SR =
g " 14
% L 2 ‘ #8 (1Eg BOT. : ® % ; g
p = .
I LIFTINGLOOP ) 5 ﬁ(é) T Tl | g 4 < g2
@ FOUR PER LID AT I TR I 4 =
x T I8 e BOT. | 2 @
o OPP. CORNER | 1-#8 t1(E) TOP HES R )
3 AN ® | Llls—
® N N oo | W
11-#8 t(E) BARS @ 6" CTRS. (BOT.) @
11-#8 t1(E) BARS @ 6" CTRS. (TOP.) L‘ -
ol <
. N @ st
REINFORCED CONCRETE LID ®
TYPE 20A FRAME AND GRATE 70 (2470 36" .D.
OUTFALL PIPE)
NOTES:
1. SEE SHEET 1 OF THIS SERIES FOR ADDITIONAL NOTES.
2. CATCH BASINS TYPE G-4 SHALL BE USED IN TANGENT SECTIONS AND ON THE LOW SIDE
OF SUPERELEVATED PAVEMENT.
3. CATCH BASINS TYPE G-4 SHALL BE PROVIDED WITH A REINFORCED CONCRETE SLAB TOP
AS DETAILED ON THIS DRAWING.
4. CATCH BASINS TYPE G-4 SHALL BE USED WHEN GUTTER, TYPE G-3 IS PROVIDED.
5. MORTAR OR SEALER SHALL BE USED WHEN A PRECAST REINFORCED CONCRETE LID IS
USED.
6.  FRAME AND GRATE RIM ELEVATION AND OFFSET MEASURED AT THE EDGE OF SHOULDER.
7. 36"Q MAX. OUTFALL PIPE FOR TYPE G-4 CATCH BASIN.
8. ALL CONCRETE SHALL BE CLASS SI CONCRETE.
9. DISTANCE FROM G OUTFALL PIPE TO ¢ ROADWAY TO BE VERIFIED BY ENGINEER.
10. THE CONTRACTOR SHALL CLEARLY MARK EACH CATCH BASIN WITH "ILLINOIS TOLLWAY",

A MINIMUM OF 9" OF MONOLITHIC REINFORCED CONCRETE SHALL BE MAINTAINED ABOVE

PIPE PENETRATION HOLES.
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‘ Ds+—#6(E) BARS @
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OUTFALL 1| ecmrs.EF
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& S . N gi
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SECTION B-B
1" MORTAR SEE NOTE 9 ON SHT. 1
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| LD DETALLS | 1| ~#6) BARS @
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| B . {
44 Z |<H—#EeRse@
3 ) s ] 8"CTRS. EF.
< 9 JHI———
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= po | |l
e < 1L PIPE
o
e
3" W e .
ap)y T [TF & g STORM SEWER LOCATION KA STORM SEWER 36"
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. I - T —— e v .| A
§ 3 - < 48
#6(E) BARS @ 8" CTRS.
EA. WAY
9 6-5 CONSTRUCTION
(TYP.) JOINT (TYP.)
SECTION A-A
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T D] e . 1 6" 3. o
‘ g5 ‘
3 & - 1"+ MORTAR
Ve TYP. ] . ! / GROUT AS
: 5 _ % E 5 e N REQUIRED (TYP.)
I OO PSP PR I < ‘ i
\ B I e e | = !
o | . = 14 A 13" PRECAST OR CAST-
P #3 BAR S1(E) #8 BAR t(E) #6 BAR h1(E) #3 BAR S(E) W NoTES 11 . OPENING AS |T.T IN-PLACE REINFORCED
| | 2 1 | sHowNON |4 [ CONC. LID
A A z LID DETAILS |k REINFORCEMENT IN
L | ‘ ¢ 2#5(E) BARS E.F & |« 2"CL(TYP.) 1 REINFORCED CONCRETE
"L"A" fffffffffff R - o LIFTING LOOP TO BE (TYP.) . 1. LID SHALL BE AS SHOWN
‘ = oD 3"R.(COLD LA ) ‘ . IN PLAN VIEW
| : BENT 1%"@X270KS| STRANDS ) D4 ‘ B | o) AN W
Lo _ ) TO BE BURNED AFTER k ‘ | 8'CTRS.EF.
| \ J—z TOP OF PRECAST CONCRETE L INLET g
| |VARESTOg OUTFALL . SLAB LID IS SET IN PLACE. PIPES T4l wEBARs @
R L, . ¢P'PE < 5 N— 2" MIN. COVER OUTFALL 8"CTRS. EF.
\ PPN SR o> (TYP) PIPE s
7777777777 Ty vy m v i ~ ‘ ‘ ’
- (TYP ) =—3"(TYP.) <
i ‘ i TYPE G-462.1'TO ¢
|_, B “lx LIFTING LOOP \ #41 SEENOTEO.
"_54" DETAIL i | EN "
HALF PLAN (42"-54" 1.D. OUTFALL PIPE) TYPICAL REINFORCEMENT CONSTRUGTIONJOINT —| | \ 1 3" (TYP.)
AROUND STORM SEWER PIPE (TYP.) | g 4 il
A - o + v | O
8-5 eE - : — =" - = = = ;’i
1w . "
1 18-#3 S(E) BARS @ 5%" CTRS. | 1% 18-#3 S(E)BARS @5 " CTRS. o o 700
. N 10" 6" . - BACK OF 20A i
6 & —— BACK OF G3 i N CUTTER ” (TYP.)
GUTTER £
) - — 1 .
& ™~ fa#nE BARS @ 3% CTRS. (BOT N i3 = f 848 n(E) BARS @ 3% CTRS. (BOT,) N 5l 2 SECTION B-B
(E) @ - -(BOT) e 8-#8 h(E) BARS gs%" CTRS. (TOP) E
8-#8 h(E) BARS @ 3%" CTRS. (TOP) — \ ~g
; 2-#6 h1(E) BAR EA, COR. [
2-#6 h1(E) BAR EA. COR. 50 . 28R AN BOT (TYP) S e 1"+ MORTAR
e TOP AND BOT. (TYP.) 8t E R I | + SEE NOTE 9 ON SHT. 1
Q ; « =i
@8 ] i X\ :1\v"’\(: 2 & o ®a ] ‘ S i  — GROUT AS
@ o . & p g \ 19" > | Y| @ 14 REQUIRED (TYP.)
4 | 2'-10 " ®| @ 14 o on | <l ® N <
o on ® z < <5 LIFTING LOOP 1-#8 t(E) BOT. —» 0| o o =
<3 LIFTING LOOP 148 (E)BOT. — & 9| & @ - @R z (FLBOT. o~ =2
@ P ) (FLBOT. Q|2 25 o FOUR PER LID AT 3'— »| |4 &|1-#8 t1(E) TOP__ I g S o e
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g (E)BOT. 0l 2@ / o ¢ { 1#811(E) TOP oY I T
2 y 1-#8 UI(E) TOP U=l g iy U e LID T e | OPENING AS l b
3 Ml @ 2| @ fle g B - R gl PROTRUSION— ‘ i | SHOWN ON I
© 1648 (5) BARS @ 34" CTRS. (BOT) Mo | 20-#8 (E) BARS @ 3%" CTRS. (BOT.) W | @ 3 | - | LID DETAILS| 17| ~#6(E) BARS @
- 4 . . T VP L L-{f 8'CTRS.EF.
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E B . = Y
N ~ /f = > — ~ 1 \ | z |®T
— _ P - VARIES _._ VARIES s |5
REINFORCED CONCRETE LID Y REINFORCED CONCRETE LID X | ‘ \ — Ty #7(E) BARS @
TYPE G-3 FRAME AND GRATE e TYPE 20A FRAME AND GRATE nglE'AZLLTF?IF"jé) -D. 2 1] UNDERDRAIN AS REQUIRED 8" CTRS. EF.
OUTFALL PIPE) ° o 4
CATCH BASIN TYPE G-5 ! 4
o ;;
NOTES: =
8'-5" I - i 5
1] 18-#3 S1(E) BARS @ 5%" CTRS. 1. SEE SHEET 1 OF THIS SERIES FOR ADDITIONAL NOTES. FOOTING apy | [ 5|2 STORM SEWER LOCATION b STORM SEWER
o — 4| &2 AS SHOWN ON PLANS B 54" (MAX.)
6" Y l=<==| BACK OF G2 . PROTRUSION s 4
= GUTTER g 2. CATCH BASINS TYPE G-5 SHALL BE USED IN TANGENT SECTIONS AND ON THE LOW SIDE OF A T #4(E)BARS @ 8" CTRS. EA. WAY "M 4 LOCATION AS
Qﬁ P r J SUPERELEVATED PAVEMENT. . = B s e e e e et SHOWN ON PLANS
b\ f 8-#8 h(E) BARS @ 3%" CTRS. (BOT.) L R < B il = : : RS B S A NN
8-#8 h(E) BARS @ 3%" C‘TI‘RS. (TOP) ~7 RE 3. CATCH BASINS TYPE G-5 SHALL BE PROVIDED WITH A REINFORCED CONCRETE SLAB TOP AS a - <
= .
2.46 h1(E) BAR EA. COR. ce DETAILED ON THIS DRAWING. MO PaS @ 8T CTRS.
e TOP AND BOT. (TYP.) a- ]
® 8 X o Jd 9" 65"
I ﬁ S o 4. CATCH BASINS TYPE G-5 SHALL BE USED WHEN GUTTER, TYPE G-3 IS PROVIDED. ey
9 o5 - 10n \ .
za L LFTNGLOOPFOUR .| 2 A‘ 0" 2@, | @ g . SECTION A-A CONSTRUCTION
@ O PER LID AT OPP = 148 }ﬁ )B_(l_)gp IR a2 5 MORTAR OR SEALER SHALL BE USED WHEN A PRECAST REINFORCED CONCRETE LID IS USED. - JOINT (TYP.)
= : 23 |15 < a || w
wwn ~ = v
Yo CORNER ‘ a2 =
% 5 18 {EE ??gp J Te, / 6 FRAME AND GRATE RIM ELEVATION AND OFFSET MEASURED AT THE EDGE OF SHOULDER.
3% — 2e |8 [ -
P Nl&a o 7. 54"@ MAX. OUTFALL PIPE FOR TYPE G-5 CATCH BASIN.
19-#8 t(E) BARS @ 3%" CTRS. (BOT.) *
1948 t1(E) BARS @ 5%" CTRS. (TOP L‘ . 8 ALL CONCRETE SHALL BE CLASS S| CONCRETE.
<
) /fc»
™ n d 4 = 9. DISTANCE FROM ¢ OUTFALL PIPE TO ~ ROADWAY TO BE VERIFIED BY ENGINEER.
REINFORCED CONCRETE LID ® 10.  THE CONTRACTOR SHALL CLEARLY MARK EACH CATCH BASIN WITH "ILLINOIS TOLLWAY",
TYPE G-2 FRAME AND GRATE CONTRACT NUMBER, STRUCTURE NUMBER, PRODUCER NAME AND DATE OF MANUFACTURE. Y
9-0" (42" TO 54" |.D. THIS INFORMATION SHALL BE MARKED ON THE OUTSIDE FACE OF THE STRUCTURE IN A ]1] - -
OUTFALL PIPE) VISIBLE SURFACE AS DESIGNATED BY THE ENGINEER. THE MARKING SHALL BE 177018
PAINTED/STAMPED IN THE STRUCTURE WITH WATERPROOF PAINT/INK OR RECESSED IN THE { ?OIIPVHV

STRUCTURE BY 1/2". THE LETTERS SHALL BE CAPITALS, NOT LESS THAN 2 IN. AND NOT MORE

THAN 3 IN. IN HEIGHT.
CATCH BASINS TYPE G AND

APPROVED BY: DATE: 11.  AMINIMUM OF 9" OF MONOLITHIC REINFORCED CONCRETE SHALL BE MAINTAINED ABOVE TYPE G-3 MODIFIED, FRAMES

PIPE PENETRATION HOLES. AND GRATES
03/01/2024
NIEF ENCINEBRING OFFICER Version: STANDARD: SHeeT:

2024-03 B8-09 3 oF 4




210"

1-10%"

‘ 1-10%"

FLOW 1-10%"

j-

18 s
28"
SECTION T-T
SECTION Y-Y SECTION 5.8
A
1-8%2"
10%"
e 1-10%"
SECTION U-U SECTION W-W
SECTION Z-Z
s SECTION V-V
3-0" 30"
T T
. .
~ i \
| S
il ! \ 1 Y T
[ FLOW\ [ f — 1 I FLOW FLOWj
| Rl 1 — | ——— ‘
| —al—— :
: [ [ [ f ] . I
s v IR v, w | ¥ . TN \ JUULULULLUUN ¥
| | e B | L || 1 3 | z |t
\ \ \ I } EﬂHHH_HH_H_HBLi JUUUUUUUUUU
— ¢ \ L —— H I — | 1
— W | | HHHH\HHHH |
\‘\ 1 1 H
o . \ J |
f o | J <J
T4J J S
T Y
TYPE G-3 FRAME & GRATE TYPE G-3, MODIFIED TYPE G-2 FRAME & GRATE T?;ila: ygs/L?ED
FRAME & GRATE FRAME & GRATE
q r
NOTE: Illinois
v, 1ollway
SEE SHEET 1 OF THIS SERIES FOR NOTES.

CATCH BASINS TYPE G AND

APPROVED BY: DATE: TYPE G-3 MODIFIED, FRAMES

: AND GRATES
03/01/2024
ALEr ENGINEERING OFFICER Verston: STanDARD: SEeT:

2024-03 B8-09 4 oF 4




t(E) BARS @ 12"

x(E) BARS @ 12"

NOTES:

1. SLOPED HEADWALL TYPES I AND Il SHALL BE CONSTRUCTED
;1 © FLUSH WITH EXISTING OR PROPOSED SLOPE.
a 3 _\
—
‘ o L 2. CLASS SI CONCRETE SHALL BE USED THROUGHOUT.
> [ > @
o A 0 B F= B b 3. ALL REINFORCEMENT BARS SHOWN SHALL BE EPOXY COATED (E).
w Z w
o £ld & | L | &g = L,,,Z R I I I O N :,J 4. BARBENDING DETAILS ARE DIMENSIONED OUT TO OUT OF
H g x(E) BARS BARS.
3 r =
5. ALL EXPOSED EDGES SHALL HAVE A %" CHAMFER. CHAMFER
ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF
D‘ —‘ F 26" ONE FOOT BELOW THE FINISHED GROUND LINE.
1-8" | 1-3" B 26" SEE i
NOTE 9 6.  COVER FROM THE FACE OF CONCRETE TO FACE OF
A REINFORCEMENT BARS SHALL BE 3" FOR SURFACES FORMED
AGAINST EARTH AND 2" FOR ALL OTHER SURFACES UNLESS
OTHERWISE SHOWN.
PLAN |
PLAN II 7. CARE SHALL BE EXERCISED IN REMOVING ANY LENGTH OF
—— EXISTING PIPE SO THE REMAINING PIPE IS UNDAMAGED AND
FULLY FUNCTIONING.
8.  ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL
c c DISPLACEMENT TO UNITS OF HORIZONTAL DISPLACEMENT (V:H).
A D - Can - H 9. SLOPED HEADWALLS, TYPES | AND Il TO BE USED ONLY FOR
‘ o, IPE SEENOTE 9 4-0 I3 ¢ 26 o, SLOPES STEEPER THAN 1:3. DIMENSIONS AND QUANTITIES
8 143" B L 2w ‘ 5 PIPE SHOWN ARE BASED ON A 1:2.5 SLOPE (EXISTING AND PROPOSED).
YE) SEE NOTE 9| 1D. STATION, OFFSETAND ~_ 2 )
BARS INVERT ELEVATION 1 10.  1.D. DENOTES INSIDE DIAMETER OF PIPE.
SEENOTE9 — (TYP) 5 SEE NOTE 9 —y 0.D. DENOTES OUTSIDE DIAMETER OF PIPE.
STATION, OFFSET —__ ™~ W(E) BARS h & \ &=t
AND INVERT -7 w wh . < 7 w w
ELEVATION N S E g2 1 = B> -7 . T g2 e
. == ] < J S © - 1
= :9 X ! v
5 S < BN &
< EXISTING OR ® e © g f s
T PROPOSED PIPE <=2 ol &
w(E) BARS - W(E) BARS (TYP.)
x(E) BARS X(E) BARS
SECTION A-A ELEVATION SECTION B-B SECTION C-C
* MATCH EXISTING OR PROPOSED SLOPE, SEE NOTE 9
TABLES FOR DIMENSIONS, REINFORCEMENT AND TABLES FOR DIMENSIONS, REINFORCEMENT AND
QUANTITIES FOR ONE SLOPED HEADWALL TYPE | QUANTITIES FOR ONE SLOPED HEADWALL TYPE ||
REINFORCEMENT BARS REINF. REINF.
SLOPED HEADWALL DIMENSION TABLE - TYPE | PIPE INSIDE CONC. BARS SLOPED HEADWALL DIMENSION TABLE - TYPE Il REINFORCEMENT BARS INSIDE CONC. BARS
ID. | MARKE) NO.& | | ENGTH DESIGN DIA. OF 1 HDWL. - PIPE MARKE) | NO-& | enaTH DESIGN DIA. OF 1 HDWL. 1 HOWL
PPELD. | A B c D SIZE NO. PIPE (CU. YD) 1 HDWL. PPELD.| E F G H ! 1D. SIZE a b © NO. PIPE (Cu. YD) :
. o | 13 e | 1o o e (POUND) (POUND)
6 6-8" | 1-3 26" | 1-0 . t6 7-#4 2-2 12 | 140" | 3-9" | 26" | 30" | 1-0" x12 1044 | 36" 26" 10" | - E122 pos 12 75
ppw | 26 | 30 | 10 w6 444 68" F-6-2 6 05 29 15 e | g | 320 | 39 | 13 12 iz sua | 144 | 3100 | a0 P e - 1'6 =
15" g7 | 3w2v | 39 | 143" t12 7-#4 28" F-12-2 12" 0.6 35 18" 155 | 3o | 39" | a6 | 16" <15 0 | a3 o o = -15- :
18" 92" | 39" | 46" | 1-6" 12 w12 4-44 g.2" F-15-2 15" 08 40 15" w15 544 | 15-1" | 310" | 4-0" 7-3" E18-2 '8 7 8
15 t15 7-#4 3-5" F-18-2 18" 1.0 45 x18 10-#4 | 5-0" 40" 10"
w15 4-#4 8-11" 18 w18 544 | 15-8" | 3-10" | 40" | 7-10"
t18 7-#4 4-2"
18 w18 444 9-6"
SLOPED HEADWALL
SLOPED HEADWALL TYPE II
q Y
TYPE | 1 . N
Ilinors
{ Zollway
REVISIONS
DATE DESCRIPTION
APPROVED By - Py 03-31-2017 | REVISED REINFORCEMENT BARS, SLOPED HEADWALLS
TABLES TYPE | AND TYPE Il
@O\)\)Q 03-11-2015 | REVISED REINFORCEMENT BARS,
oD 03/31/2017 TABLES
CHIEF ENGINEERING OFFICER 03-31-2014 | REVISED CONCRETE QUANTITIES VERSION: STANDARD: SHEET:
REINFORCEMENT STEEL 2017-03 B9-04 10F 1




DIMENSIONS AND QUANTITIES FOR ONE SLOPED HEADWALL TYPE IlI

PIPE DIMENSIONS PRE CAST CAST-IN- WELDED WIRE REINFORCEMENT BARS
M T P s N € OF PIPE AND }=- @ OF PIPE AND HEADWALL D CONC. CU. PLACE REINFORCEMENT
HEADWALL SEE NOTE 4 ‘ o A B c N M T P s L v w YD. CU. YD. SQ. YD. MARK(E) SIZE NO. LENGTH LB.
1o ‘ v
- 2
(IR ?’-i j r ‘ j f‘ 6" 9" 2%n 1-9%" 10" 1-8" 1-6" 16%" | gqqy | 88" 10" 3-6" 0.15 0.72 3.28 d6 #4 12 20" 16
\
> | 1 I I ‘
a v I B | . " a3 o e on o g .
1O of A : I l_ _ _J_ _J_ A fli | A == D o 8 1 o | 1-1% | g | 148 16 1-6%" | g5y | 92 10 3-8 0.22 0.75 3.89 d8 #4 12 20 16
2 Tt | —t - 175, LN
z| O aa ! [ R N Pl R . ,5 D D | he 1 h |- < 12" 1-3%" PR 241m 10" 1-8" 1-6" 16%" | 4% 10-3%" | 1-0" 40" 0.34 0.92 4.50 d12 #4 14 2'-0" 19
R e R | —+ +— 2 RN - -
D‘A ©° | T . o | \‘T‘/ | & " mlge " 1 A " an .
L : - T — T—"’ %— —F ‘ g 1 1-6% o | 27% | v | 18" 16 16% | saye | 1% | 10 4-3 0.45 1.01 5.88 d15 #4 16 20 21
> |
‘ — | ‘ P on
I 1 #4d(E) BARS @ 12" (T\‘:P ) 5 ! sl 1-10 2% | 2-10%" | e 1-8" 1-6" gy | 824 | A1 | 10 4'-6" 0.61 1.13 6.44 d18 #4 18 20" 24
- . E w - -
BEND TO FIT IN FIELD -8 .
L ELEVATION 29" 21 2% 313" 1-0" 19" 1-6" 6% 6-11%" | 12-9" 1-3" 5-3" 0.76 1.39 8.34 d21 #4 22 20" 29
PLAN - SLOPED HEADWALL oar | 24l s | 35w | 1o | 200 16" v | 7O 1308 rer | 60 0.95 172 0.85 424 4 2 2o 32
NOTES. 27 2-7% o | 38k | 1l | 223 16 16% | ey | 150 19 69 1.14 2,07 13.54 d27 #4 24 20 32
EACH #4d(E) BAR SHALL BE PLACED SUCH THAT IT WILL . g ] o . . o . . . .
PROJECT 9" INTO THE CAST IN PLACE (CIP) CONCRETE 30 zm 2 3| g | 26 e % | 9-54" | 16%3" | 2-0 e 138 246 1640 ds0 # % 20 %
AND IT SHALL BE 3" BELOW THE TOP SURFACE. HOOKS
D IN THE PRECAST SECTION SHALL BE TIPPED TO CLEAR DIMENSIONS PRE CAST | CAST-IN- WELDED WIRE REINFORCEMENT BARS
| ALL CONCRETE SURFACES A MIN. OF 2". PIPE CONC.CU. | PLACE | REINFORCEMENT
- CIP i 1.D. A B c N M T P s L v w YD. CU.YD. SQ. YD. MARK(E) SIZE NO. LENGTH LB.
8" N EXISTING OR " " Q"
\FlevEElLNE;E?a(\éVEITAIEENT ‘ [ PROPOSED SLOPE 6 9 2 1-9" 10" 18" 20" 2-1" | 38" 105" | 120" 36" 0.17 0.83 4.07 d6 #4 12 2.0 16
‘ G
cIP w7 o * 8" 1" 2" 111" 10" 1-8" 20" 21" | 44" 111" | 1-0" 38" 0.28 0.87 4.97 d8 #4 14 2-0" 19
- M T P o — n
| WL ¥ > cP 12 gl |20 | 2k |10t | 1t | 20n | 24 | 5W10" | 127 | 10" | 40 0.41 1.07 5.50 d12 #4 16 20" 21
. | I'L s4q8) < w
© ° [ | | | AR o g
\9% = \w (DJ{ e \ T T al 15 | 16k 2" 26l | 10" | 1-8" 20" 2.1 | e-10" | 137 | 10" | 4.3 0.55 1.18 6.63 d15 #4 18 20" 24
< 1§ L ! 1 , <
=C.’ . - - A ;’g:l *.\ f =/ | I ,9 " "
= ® o U EXISTING OR 2 | | - 18 1-10" 2 210" | 1.0 1-8" 20" 211" | 8-0" 149" | 10" 46" 0.74 1.32 8.60 d18 #4 22 20" 29
. #4d(E)BAR  1.g | PROPOSED PIPE i
6 ! PRECAST ' ' " g . o
MINIMUM s | _zZ 21 21 2 3.1 10" | 19" 20" 21" | gu0" 15-10" | 1-3" 53" 0.93 1.63 11.03 d21 #4 24 20 32
(PRECAST) D‘ |
i'lr\"AD'I'lINO\r/\JE, STFFSET SECTION D-D 24" | pialy o g4l | 1o | 20 oy o | 102r | 173 e 60" 118 200 13.88 a4 44 28 2.0 37
ELEVATION PER
PLAN SECTION A-A 2r | 2Tl 2" gy |11 | 23 20" 2.1 |12 | 18R | 19 | eker 1.42 2.41 14.83 d27 # 30 20" 40
(FOR PIPE ABOVE DITCH FLOW LINE)
30" 211" 2" 3-11" 13" 26" 20" 24| 12w | 202" | 240" 7-6" 1.71 2.87 20.49 d30 #4 32 2-0" 43
w PIPE DIMENSIONS PRE CAST CAST-IN- WELDED WIRE REINFORCEMENT BARS
. . D CONC. PLACE | REINFORCEMENT
L L e A B C N M T P S L \ w CU. YD. CU. YD. SQ. YD. MARK(E) SIZE NO. LENGTH LB.
| v PIPE Y% | —
- @ OF PIPE AND HEADWALL ~ o ™ 5 o o 1 8% | g 1 | 300 320" 53 | qzqqe| 10" 36" 023 1.07 5.29 d6 # 16 20 21
‘ |
I iy i & — Y| 8" 11" 115" 1-10%" 10" 1-8" 3-0" 30" 6'-3" 14117 1-Q" 38" 0.43 113 713 48 #4 18 20" 24
- #4d(E) BAR : g (Z’
o (T(\j((P)) -+ WELDED WIRE T g w12 el | 1% g 10" I 30" g | apor | 1-0° 40" 0.57 138 8.62 a2 4 2 2.0 29
Y : 1| REINFORCEMENT £ ¢ g
WELDED WIRE - I el 15 1l | 1% 26" 10" 18" | 3-0" 30" 100" | 18-g" | 1-0" 4.3 0.77 153 10.35 d15 #4 26 20" 35
REINFORCEMENT coT a <
SECTION B-B Z w 18" 1-10" 1" 291" 1-0" 1-8" 3-0" 3-0" 119" | 205" 1-0" 46" 1.04 1.70 1247 d18 #4 28 2'-0" 37
SECTION C-C 21" 21 1| 3-0%" | 1m0 19" | 30" 3-0" | 133" | 220" | 1% 53" | 1.31 2.11 15.77 d21 #4 34 2-0" 45
24" 2-4%" | 1% 34" 10" 20" | 3-0" 3-0" 150" | 24%0" | 1-6" 6'-0" 1.66 2.59 17.62 d24 #a 38 2-0" 51
27" 2u7¥% |l 37" 1-1%" 2-3" 3-0" 30" 16'-6" | 25-10%"| 1-9" 6-9" 1.99 3.11 24.10 d27 #4 40 20" 53
NOTES: 30" | 2-11" | 4k | 3-10% | 13" 26" | 30" 3-0" | 18-3" | 28-0" | 2-0" 76" 2.41 3.70 29.13 d30 #4 44 2'0" 59
1. THE CAST IN PLACE (CIP) SLOPED HEADWALL SHALL BE CONSTRUCTED FLUSH WITH EXISTING OR 8. AFTER THE PRECAST SLOPED HEADWALL HAS BEEN PLACED, THE SPACE BETWEEN THE
PROPOSED SLOPE. HEADWALL AND PIPE SHALL BE COMPLETELY FILLED WITH AN APPROVED NON-SHRINK GROUT
WITH A MINIMUM COMPRESSIVE STRENGTH IN ACCORDANCE WITH THE STANDARD
2. CLASS SI CONCRETE SHALL BE USED THROUGHOUT. SPECIFICATIONS.
' . .
3. WELDED WIRE REINFORCEMENT SHALL BE EPOXY COATED 4x4-W4xW4, 58 LBS. PER 100 SQ.FT. o THE SLOPED HEADWALL DETAILS SHOWN ON THIS DRAWING ARE FOR USE ONLY WITH PIPES ]]]111015
HAVING DIAMETER OR SPAN OF 30" OR LESS. 1[
y/s) mway
4. ALL REINFORCEMENT BARS SHOWN SHALL BE EPOXY COATED (E). 10.  ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS OF L
HORIZONTAL DISPLACEMENT (V:H). REVISIONS
5. BAR BENDING DETAILS ARE DIMENSIONED OUT TO OUT OF BARS. DATE DESCRIPTION
APPROVED BY: DATE: 11. 1.D. DENOTES INSIDE DIAMETER OF PIPE. 0.D. DENOTES OUTSIDE DIAMETER OF PIPE. 03-01-2022 | REVISED WELDED WIRE NOTE SLOPED HEADWALLS
6. COVER FROM FACE OF CONCRETE TO FACE OF REINFORCEMENT BAR SHALL BE 3" FOR SURFACES 03-01-2021 | ADDED 8" SLOPED HEADWALL TYPE lll TYPE Il DETAILS
QQA)\Q/ )%\ FORMED AGAINST EARTH AND 2" FOR ALL OTHER SURFACES UNLESS OTHERWISE SHOWN. 12.  REBAR REINFORCEMENT MAY BE USED AS AN OPTION TO WELDED WIRE REINFORCEMENT, ggg1§gfg EEEE;';(’)‘S;LESSLOPED T
\ OV acd 03/01/2022 DRAWINGS SHALL BE SUBMITTED FOR APPROVAL BY THE ENGINEER. — NPE o T pv—
P 71 o (o z - :
7. PRECAST UNIT USE IS OPTIONAL. THE ENTIRE STRUCTURE MAY BE CAST IN PLACE. 03-312017 | REVISED TABLE (1) 202203 B10-13 10F 3




"

|—>c

L

#4 BARS @ 12" O.C.

STIRRUP HEIGHT TABLE

FOR DOUBLE SLOPED HEADWALL TYPE IlI

) |
I ‘
M - N SECTION B-B
] [
‘ I
; } CHAMFER EDGE 1 TO 3 SLOPE AND C=1"-11" 1TO 4 SLOPE AND C=1"-11" 1 TO 6 SLOPE AND C=1'-11"
R | ‘ / STIRRUP HEIGHT, H STIRRUP HEIGHT, H STIRRUP HEIGHT, H
& ‘
ki ‘ | d1E 176" d1E 177" d1E 17-8%"
1 | d2E 144%" d2E 157 d2E 15-10%"
- | i _— = I.D. 1.D ¥, 5, ¥,
A o ‘ ,,,,,, | A < d3E 11'-3%4" d3E 12'-674" d3E 14'-74"
S ‘
t ! ‘ I 1 o d4E g% d4 E 10-%5" 44 E 12-2%"
B | - L —— — L dsE 5% dsE 76" dsE 10-4%"
. i ! I o d6 E 5.0 d6 E 8-6"
& ; % | i } d7E 6-8%
. 1 \ ELEVATION s w10
& ‘ ELEVATIUN
= 1 \
d ‘ ‘
| |
] T
| CHAMFER EDGES 170 3 SLOPE AND C=2-1" 170 4 SLOPE AND C=2"-1" 170 6 SLOPE AND C=2-1"
B C STIRRUP HEIGHT, H STIRRUP HEIGHT, H STIRRUP HEIGHT, H
d1E 19'-6" d1E 19~-7" d1E 19'-84"
PLAN - DOUBLE SLOPED HEADWALL d2E 16-4%4" d2E 17 d2E 17-10%"
43 E 13-3%" $3E 146 %" 43 E 164"
4 ¥on Yo 107 o a¥n
T, 2% R d4E 10-27% d4E 125 44 E 1427
d5E 7% d5E 9-6" d5E 12-4%"
d6 E e d6 E 70" d6 E 106"
" s N 47E 45% d7E 8-8%
6"TO 8" I.D. BE 510"
* /\ © d9E 5'-0"
N2 -
CHAMFER EDGE
|| <
r © SECTION C-C
—® M S Wl B
\ L gt @
D13 d12
#4 BARS @ 12" O.C.
/ #4 EQUALLY SPACED AT 12" MAX.
STATION, OFFSET w
AND INVERT
ELEVATION PER 1
PLAN
1]
w
o
<
>
#4 EPOXY
COATED #4 REBAR
(TYP.)
121/2u 6" 121/2"
R=2"TYP. F “‘ NOTES:
1. THE DOUBLE SLOPED HEADWALL SHALL BE CONSTRUCTED FLUSH WITH EXISTING OR 9. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT
T PROPOSED SLOPE. TO UNITS OF HORIZONTAL DISPLACEMENT (V:H).
L 2. CLASS S| CONCRETE SHALL BE USED THROUGHOUT. 10. 1.D. DENOTES INSIDE DIAMETER OF PIPE.
d1 THROUGH d9 BAR
3 ALL REINFORCEMENT BARS SHOWN SHALL BE EPOXY COATED (E). 11.  WELDED WIRE REINFORCEMENT MAY BE USED AS AN OPTION TO
BENT REBAR REINFORCEMENT, DRAWINGS SHALL BE SUBMITTED FOR
APPROVAL BY THE ENGINEER.
4. BAR BENDING DETAILS ARE DIMENSIONED OUT TO OUT OF BARS.
5. COVER FROM FACE OF CONCRETE TO FACE OF REINFORCEMENT BAR SHALL BE 3"
FOR SURFACES FORMED AGAINST EARTH AND 2" FOR ALL OTHER SURFACES UNLESS
OTHERWISE SHOWN.
6 PRECAST UNIT USE IS OPTIONAL. THE ENTIRE STRUCTURE MAY BE CAST IN PLACE -
' . .
Ilinors
7. AFTER THE PRECAST SLOPED HEADWALL HAS BEEN PLACED, THE SPACE BETWEEN ‘ ZOﬂM/HV
THE HEADWALL AND PIPE SHALL BE COMPLETELY FILLED WITH AN APPROVED NON-
SHRINK GROUT WITH A MINIMUM COMPRESSIVE STRENGTH IN ACCORDANCE WITH THE
YT — STANDARD SPECIFICATIONS. S LO PED HEADWAL LS
8. THE DOUBLE SLOPED HEADWALL DETAILS SHOWN ON THIS DRAWING ARE FOR USE TYPE Il DETAILS

CHIEF ENGINEERING OFFICER

03/01/2022

ONLY WITH PIPES HAVING DIAMETER OR SPAN OF 8" OR LESS.

VERSION:

2022-03

STANDARD:

B10-13

SHEET:
2 oF 3




1TO6
SLOPE

DIMENSIONS PRECAST

F:'EE A . R " s " . w CONCRETE MARK SIZE NO LENGTH LB
cuYD

d1E 4 1 176" 12
a2E #4 1 167" 1
43E #4 1 158" 10
d4E 4 1 149" 10
d5E #4 1 13-10" 9
@)- 15" 6" IR 1-8" 77 18" | 10-11" | 50 2.00 ®E # ! 120 s
6" PIPE A i i i ) i ) } a7E 4 1 120" 8
48 E #4 1 1 7
d10E #4 6 7-9%" 31
d1ME #4 6 6-7% 27
d12E 4 6 10-7%" 42
d13E #4 2 48 6
d1E #4 1 186" 12
a2E 4 1 177 12
43E #4 1 168" 1
- d4E #4 1 15-9" 1
& PIPE d5E 4 1 1410 10
ORrR d6 E #a 1 13-10%" 9
(;)w-’z" 15" 8 2-1 18" 77 8| 10117 | 500 233 d7E #4 1 130" 9
s d8E # 1 127 8
- d9E #a 1 111% 7
8" PIPE d10E # 6 g-11" 36
d11E #4 6 79" 31
d12E 4 6 10-7%" 42
d13E #4 2 48 6

PIPE DIMENSIONS PRECAST
o CONCRETE MARK | SIZE NO LENGTH LB
D. A B c N s M L w cuyn
d1E #4 1 17'_4%" 12
a2E #4 1 15-10%4" 1
d3E #4 1 1437 10
d4 E #4 1 12-9%" 9
@- 15" 6" 111" 18" 3-10" 18 | 72 50" 1.29 45 E # 1 112k 7
6" PIPE
d10E #4 6 48" 19
d11E # 6 3u10% 16
d12E #4 6 6-10" 27
1703 d13E #4 2 4-8" 6
SLOPE d1E #4 1 18-4%" 12
d2E #4 1 15'.107{." 1
@- 43 E #4 1 15-3%" 10
8" PIPE a4 E #4 1 13-9%" 9
OR
(1)-6" d5E # 1 12-2% 8
e - g 100 ra | 7o 500 151
PIPE 46 E #a 1 108" 7
& d10E #4 6 5.4 21
M- ¥
8" PIPE d11E #4 6 4-6% 18
d12E #4 6 6-10" 27
d13E #4 2 48" 6
PIPE DIMENSIONS PRECAST
o CONCRETE MARK SIZE NO LENGTH LB
D. A B c N s M L w cuvo
d1E #4 1 17-5% 12
d2E #4 1 16-2%4" 1
d3E #4 1 14117 10
d4E #4 1 13-8" 9
- d5E #4 1 12-4% 8
- - g g s P e 153
6" PIPE d6 E #4 1 1-1%r 7
d10E #4 6 5-8% 23
41 E #4 6 4-9% 19
d12E #4 6 -1 32
d13E #4 2 48" 6
1704 )
SLOPE d1E #4 1 18-5% 12
d2E #4 1 1720 1
d3E #4 1 15411 1
2)-
8" PIPE d4E #4 1 148" 10
OR 45 E #4 1 13-4%" 9
-6 9
- & o g s e | g5 | 5o 179 d6E # 1 1217 s
PIPE
3 d7E #4 1 10-10%" 7
- d10E #4 6 6-6%" 26
8" PIPE i
41 E #4 6 5.7% 2
d12E #4 6 -1 32
413 E #4 2 48" 6
APPROVED BY: DATE:
S QA)\Q, < \ oUaCD 03/01/2022

CHIEF ENGINEERING OFFICER

DIMENSIONS AND QUANTITIES

FOR DOUBLE SLOPED HEADWALL TYPE I

q
Y 1ttinois
v, 1ollway

SLOPED HEADWALLS
TYPE Ill DETAILS

VERSION: STANDARD: SHEET:

2022-03 B10-13 3 0F3




PROPOSED OR EXISTING
INLET AND OUTLET PIPE
AS SHOWN ON THE PLANS

TRENCH DRAIN \

ALTERNATE LOCATION FOR
PROPOSED OR EXISTING
INLET AND OUTLET PIPE

ALTERNATE LOCATION FOR
PROPOSED OUTLET PIPE

PAVEMENT GORE AREA

PLAN

EDGE OF MAINLINE PAVEMENT

MAINLINE PAVED GORE AREA RAMP -
PAVEMENT PAVEMENT
6'-0" (DESIRED) 30" (DESIRED)
3-0" (MIN.) 2'-0" (MIN.)
REMOVABLE GRATE RECESS %" GORE
— EXPANSION SURFACING
JOINT (TYP.
AX. ! vAX
ROLLOVER * ROLLOVER *
= |z 4% MAX.
\ 4% MAX. =
T W

FOR EXIT RAMPS:

NOTES:

1. OUTLET PIPES AND PREFORMED CHANNEL INVERTS SHALL BE
SLOPED AT 0.6% OR STEEPER TOWARD OUTLET REGARDLESS
OF THE SURFACE SLOPE.

TRENCH DRAIN MAY BE STUBBED DIRECTLY INTO DRAINAGE
STRUCTURES OR OUTLET PIPES MAY BE USED TO CONNECT
TRENCH DRAIN TO DRAINAGE STRUCTURES.

3. TRENCH EXCAVATION MUST ALLOW FOR A MINIMUM OF 12
INCHES OF CONCRETE TO BE PLACED UNDER AND ALONGSIDE
THE TRENCH DRAIN CHANNEL SYSTEM.

THE FINISHED LEVEL OF CONCRETE MUST BE
APPROXIMATELY 1/8" ABOVE THE TOP OF THE DRAIN
CHANNEL.

5. TRENCH DRAINS SHALL BE IN ACCORDANCE WITH THE
MANUFACTURERS DETAILS AND SPECIFICATIONS.

PROVIDE 1" EXPANSION JOINT WITH PREFORMED JOINT
FILLER BETWEEN PAVED SHOULDER AND TRENCH DRAIN
ENCASEMENT.

7. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL
DISPLACEMENT TO UNITS OF HORIZONTAL PLACEMENT (V:H).

WHEN THE CONCRETE ENCASEMENT FOR TRENCH DRAIN IS
WITHIN 6' OF THE PAVEMENT, REPLACE THE GORE SURFACING
WITH CLASS SI CONCRETE 9" DEPTH; PAY ITEM: PORTLAND
CEMENT CONCRETE SHOULDERS (JOINTED) 9".

% MAXIMUM ROLLOVER AND % *MAXIMUM SLOPE FROM EDGE OF SHOULDER
VARIES FROM THE PHYSICAL NOSE TO THE GORE NOSE ACCORDING TO THE FOLLOWING:

* 5% MAX. ROLLOVER AND
*% 9% MAX. SLOPE FROM EDGE OF SHOULDER

FOR ENTRANCE RAMPS: * 7% MAX. ROLLOVER AND
g %% 10% MAX. SLOPE FROM EDGE OF SHOULDER
Z Z
h VARIES VARIES
NOTE 8 NOTE 8
1-0" MIN.
(TYP.)
GRATE FRAME WITH
ANCHOR LUGS
3E
= ENCASEMENT
CONCRETE
CLASS SI
4"TO 8"
|
(MAX.) DRAIN CHANNEL
SECTION A-A
TRENCH DRAIN INSTALLATION
q l L4 Ld
Ilinors
{ Zollway
REVISIONS
DATE DESCRIPTION
n y 03-01-2018 | UPDATED MAX. ROLLOVER REQS
APPROMIR.5Y OATE: REVISION SECTION E-E HATCHING T R E N C H D RAI N D ETAI L
03-31-2016 | REVISED PIPING BEND
W 03/01/2018 03-11-2015 | REVISED ROLLOVER, ADDED CATCH
CHIEF ENGINEERING OFFICER BASIN, TYPE B VERSION: STANDARD: SHEET:
03-31-2014 | REVISED NOTES 2018-03 B12-07 1 0F 2




END CAP

PROPOSED OR EXISTING

FRAME AND GRATE AS
SHOWN ON THE PLANS

i I i | T
ES i i j i R A%k
O = e A
FLOW N FLOW N '—A 4

PROPOSED OR EXISTING INLET
AS SHOWN ON THE PLANS

|/~ PROPOSED OR EXISTING
ENCASEMENT PIPE AS SHOWN ON THE
CONCRETE CLASS S| PLANS
6" OVAL TO 6" DIA.
SDR 35 PIPE ADAPTER
6" DIA. SDR 90° BEND
SECTION B-B
PIPE OUTLET TO DRAINAGE STRUCTURE
PAVED GORE AREA
MAINLINE 11'-0" OR 12'-0" VARIES VARIES 40" RAMP

PAVEMENT NORMAL SHOULDER WIDTH SHOULDER PAVEMENT

APPROVED BY:

DATE:

CHIEF ENGINEERING OFFICER

03/01/2018

BITUMINOUS SURFACE OF
TYPE AND THICKNESS
SHOWN ON PLANS

SECTION D-D

4% MAX.
-

PAVEMENT
SURFACE

MAINLINE 4 PAVED GORE AREA - RAMP
PAVEMENT B PAVEMENT
6'-0" (DESIRED) 6'-0" (DESIRED)
3-0" (MIN.) 3-0" (MIN.)
MAX.
MAX. ROLLOVER *
ROLLOVER *
SUPERELE\/AT\ON
SUPERELEVATION

VARIES

VARIES

NOTE 8

NOTE 8

SECTION E-E
RAMP ON OUTSIDE OF
SUPERELEVATED MAINLINE SECTION

MAINLINE PAVED GORE AREA RAMP _
PAVEMENT PAVEMENT
6'-0" (DESIRED) VARIES 4'-0"
3-0" (MIN.) SHOULDER
4% MAX.
-
_ e

SECTION C-C

NOTE:
SEE SHEET 1 OF THIS SERIES FOR NOTES.

Y 1ttinois
v, 1ollway

TRENCH DRAIN DETAIL

VERSION:

STANDARD: SHEET:

2018-03 B12-07 2 oF 2




CL,

%"@ BOLT
#3 ANCHOR BAR(E)

ANCHOR BARS
CONTRACTOR SHALL PROVIDE 2-#3

ANCHOR BARS(E) PER SIDEWALL BOLT.

DETAILB

NOTE:

Q(E) BARS ARE TO BE FIELD CUT
PER CUTTING DIAGRAM. PLACE
BARS WITH DIMENSIONS

C4-Cs5 BEGINNING AT HEADWALL
AND BARS WITH DIMENSIONS
C3-Cs BEGINNING AT THE
TOEWALL END.

¢ BOX CULVERT
S/2
%: TOP OF ‘ Y(E) BARS
= CULVERT |
T — 2
- _j_ - 14 H(E) DOWELS
| —?/
\ T(E) BARS
| e
I
Y Y(E) BARS
| .
1 Al P
——— |
4 ‘ T
" SECTION D-D

Y(E) BARS
HEADWALL END X \
s

S = DESIGN SPAN

10"

\ \ \

\ \
x\_ }/Q(E) BARS u,

)

(TYP.) SEE
DETAIL B

%% LIMITS OF QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES

/‘:a

ANCHOR BARS(E) —_

e

,F PIPE RUNNER (TYP.)

V(E) BARS
L
|
[

I Wi R
i \
\

It

1

i

H = DESIGN HEIGHT

D

1

Y(E) BARS
I H(E) DOWELS

i
l

/

J(
fmuil
2

W(E) BARS
v
CONTRACTOR SHALL
PROVIDE BARS AS NEEDED
—TRLILR % TO SUPPORT BAR W ON
SAVR § INSIDE FACE OF WINGWALL
XN
|
V(E) BARS
CONST JT\l\ } S(E) BARS
: \ | P(E) OR Q(E), BARS
) —
| [#
o ]
SECTION A-A

NOTE:

N
=
G
8
2
m
®

N
IS YA
:

3"

¢ PIPE ARCH

e Y(E) BARS

\ Capet

| L— T(E) BARS

A1 Y(E) BARS

|
L T1(E) BARS @ 12" TIP OR
CLIP TO CLEAR PIPE
SECTION B-B
s

MIN. PIPE

SPAN

10"
(TYP)

I

| T
)TK

SV

P1(E) BARS
| P(E) BARS

l  ——|

' \
L R(E) BARgL TOEWALL END
W N
-

HALF PLAN
SHOWING DIMENSIONS

HALF PLAN

SHOWING REINFORCEMENT BARS

%% DOWEL BARS EXTENDING INTO
THE CONCRETE BOX CULVERT

BOX CULVERT DETAILS

ARE INCLUDED IN THE QUANTITIES

ol

APPROVED BY:

oD

CHIEF ENGINEERING OFFICER

DATE:

03/01/2022

%"@ BOLT WITH WASHERS

PLACED IN A %4"@ HOLE

FIELD DRILLED IN THE WALL

15"@ X 5%" BOLT —1

%D X 6%"
BOLT WITH WASHER

3%

PLAN AT HEADWALL

TOP OF WINGWALL

SECTION AT WING

i

T
|0°
CULVERT SKEW ORIENTATION

NOTE:

A¥%"? X 9%" BOLT WITH ADDITIONAL R WASHER PLACED
IN A %"® HOLE DRILLED THROUGH THE HEADWALL OR
A%"? X 8" THREADED ROD EPOXY GROUTED IN A %'@

HOLE WITH A MINIMUM EMBEDMENT OF 6%" MAY BE USED
IN LIEU OF CAST-IN-PLACE BOLT SHOWN.

TOP OF, WALL

(TYP) Lo -
J & H, DOWEL BARS NOT REQUIRED WITH EXISTING A
BOX CULVERTS PROVIDING THE REINFORCING FROM =
THE EXISTING BOX IS EXTENDED INTO THE NEW =
CONCRETE A MINIMUM OF 1-3". B PROVIDE 2/5"@ ACCESS HOLE —
i END OF p
J(E) DOWELS ELEVATION AT WING % %
B NOTE: ELEVATION AT HEADWALL
Q(E) BAR PIPE 0.D. IS THE PIPE RUNNER TOP OF WINGWALL
3% H OUTSIDE DIAMETER.
1 HALF PLAN HALF PLAN "X 2"
\ \ SHOWING DIMENSIONS SHOWING REINFORCEMENT SLOTTED HOLE
T(E) BARS BARS NOTE:
w "
6 Y(E) BARS V, P1 AND U BARS ARE TO BE FIELD CUT
5 A\ e T — H qron PER CUTTING DIAGRAM. PLACE ONE-HALF
= \ ‘ ‘ o THE BARS IN OR NEAR EACH WINGWALL
B B 3" CL. © _L BEGINNING WITH THE SHORTEST V BARS
] /ﬁ/' \ | AND P1 BARS AT THE TOEWALL END
—— - : AND LONGEST U BARS AT THE BOTTOM
\ —— | T(E) BARS | 2 \ 4" WIDE BLOCKOUT OF THE WALL.
| | H(E) DOWELS T1(E) BARS | — FOR PIPE
. : oA — } %"@ x 11" BOLT WITH WASHER OR %"@ x 12" THREADED ROD
o )41 4 /4N EELN 1N EPOXY GROUTED IN A %@ HOLE WITH A MINIMUM EMBEDMENT
| 3 OF 7". A%"@ HOLE IN THE PIPE RUNNER MAY BE FIELD
Y(E) BARS | \ DRILLED IN LIEU OF THE SLOTTED HOLE SHOWN.
II' 7711\ Y(E) BARS
W(E) BARS " J(E) DOWELS \ L — 1 T 1 SECTION THRU TOEWALL
14
<
;E ELEVATION GENERAL NOTES:
@, © 1. ALL CONCRETE SHALL BE CLASS Sl.
L g PIPE ARCH DETAILS ®
S(E) BARS @ 2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A %" x 45° CHAMFER.
[m CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF
> ONE FOOT BELOW FINISHED GROUND LEVEL. COVER FROM THE
c FACE OF CONCRETE TO THE FACE OF REINFORCEMENT BARS SHALL
‘ LoOR Ly ‘ BE 2", UNLESS OTHERWISE SHOWN.
T
‘ PIPE RUNNER R ‘ %" 2@ 12 3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES
| ‘ ] ARE FOR REINFORCED CONCRETE BOX CULVERT SECTIONS AND
ADDITIONAL CONCRETE REQUIRED IN HEADWALLS FOR PIPE OR
* & L2x2x% ARCH CULVERT SECTIONS SHALL BE ADDED TO THESE QUANTITIES.
» LENGTH = Lo OR L
[is Ny
<, MINUS 40" (SEE DETAIL A) 4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 0° &
\ oz SECTION C-C 7.5°. AS SHOWN PER CULVERT SKEW ORIENTATION ON THIS SHEET.
< }
g DETAIL A * NOTE: 5 DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A
4 WHERE Lo OR L EXCEEDS THE FOLLOWING LENGTH, " TRANSVERSING LOAD OF 1,800 POUNDS AT YIELD AS RECOMMENDED
PIPE RUNNER DETAILS THE PIPE RUNNER SHALL BE STRENGTHENED OVER ’
THE MIDSPAN AS SHOWN. BY RESEARCH REPORT 280-1, SAFETY TREATMENT OF ROADSIDE
CROSS DRAINAGE STRUCTURES, TEXAS TRANSPORTATION
PIPE LENGTH INSTITUTE, MARCH 1981.
3'0,SCH. 40 128"
6.  ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL
30" DISPLACEMENT TO UNITS OF HORIZONTAL DISPLACEMENT (V:H).
7. FOR EROSION PROTECTION SEE STANDARD B19.
ELEVATION
PARALLEL TO BARREL 8. ALL REINFORCEMENT BARS SHOWN SHALL BE EPOXY
€ CULVERT COATED (E).
o
q l o [ d
i Ilinors
| { Zollway
- —— = @ ROADWAY

REVISIONS

DATE

END TREATMENT WITH PIPE

DESCRIPTION

03-01-2022

REVISED HEADWALL THICKNESS AND

RUNNERS, FOR SINGLE

REBAR TABLE

CULVERTS

03-11-2015

REVISED NOTES

03-31-2014

0° SKEW, 1:4 SLOPE, H = 4'

TABLE QUANTITIES REVISED

02-07-2012

VERSION: STANDARD: SHEET:

TABLE QUANTITIES REVISED

2022-03 B13-06 1 0F 2




CULVERT TOTAL QUANTITIES PIPE RUNNERS FOR
SizE TABLE OF DIMENSIONS cone RENF. T FIPE WAL | WINGALL PIPE ARCH AND ELLIPTICAL PIPE CULVERTS
* | BARS |RUNNER PIPE PIPE
SxH L N M w TA X Y CU.YD. |POUND | FT. | NO. Lo NO. L1 FOR PIPE ARCH OR ELLIPTICAL PIPE CULVERTS SELECT APPROPRIATE
3x2 10-10" 112" 7 85" 6" 0-3" - 32 346 22.16 2 19%1" 0 - "S" & "H" FROM SIZES SHOWN. ADD THE FOLLOWING ADDITIONAL BARS:
3x3 14'-10" 15-3%" 7 105" 6" 16" 10-10" 5.2 489 37.50 1 152" 2 112" (a) 1 ADDITIONAL Y(E) BAR
4x2 10-10" 192" 7 95" 6" 0-9" - 34 372 22.16 2 191" 0 - (b) #4 - T1(E) BARS @ APPROX. 12" CTS. (NO. = S + 2)
4x3 1410 15-3%" 7 115" 6" 20" 12-10" 6.5 521 41.50 1 152" 2 132"
4x4 18-10" 195" 7 13-5" 6" 0-9" 11-10" 8.1 727 63.00 2 19-4" 2 122"
5x2 1010 1912" 7 105" 6" 13" 5-10" 3.7 397 34.16 2 191" 2 6'-0"
5x3 14'-10" 15-3%" 7 12'-5" 6" 13" 9-10" 5.9 554 50.50 2 15-2" 2 10-1"
5x4 18-10" 195" 7 145" 6" 13" 13-10" 8.5 765 67.17 2 194" 2 143"
6x3 14'-10" 15-3%" 7 13-5" 6" 19" 11-10" 6.2 583 54.67 2 152" 2 122"
6x4 18-10" 19'-5" 7 155" 6" 0-6" 10-10" 8.9 800 80.33 3 194" 2 112"
7x3 14'-10" 15-3%" 7 14'-5" 61" 23" 13-10" 6.5 614 58.83 2 152" 2 143"
7x4 18-10" 19-5" 7" 16'-5" 6%" 1-0" 12-10" 9.3 835 84.33 3 19'-4" 2 13-2" T1(E) BARS
8x4 18-10" 195" 7 17'-5" 7 0-3" 910" 9.7 871 97.50 4 19-4" 2 101"
THE WEIGHT OF THE ADDITIONAL BARS AND THE ADDITIONAL QUANTITY OF
CONCRETE IN THE HEADWALL SHALL BE ADDED TO THE QUANTITIES SHOWN.
TABLE OF REINFORCING STEEL FOR ONE END
CULVERT TE)BARS | 16y BARS
SIZE H(E) DOWEL J(E) DOWEL P(E) BARS P1(E) BARS Q(E) BARS R(E) BARS | S(E) BARS U(E) BARS V(E) BARS 4 W(E) BARS Y(E) BARS 8-#5 845
#@ 12" #6 #@ 12" #@ 12" #M@ 12" 3-#4 4-4#4 # @ 12" # @ 10.5" 8-#5 BOX PIPE ARCH
CULVERT
SxH |NO.| LENGTH. |NO.| LENGTH. |NO.| LENGTH. |NO. C Cy LENGTH. |NO. Cs Cq Cs Cs LENGTH. | LENGTH. | LENGTH. |NO. cr Cs LENGTH. |NO. Co Cio | LENGTH. |SIZE| LENGTH. | LENGTH. | LENGTH. | LENGTH.
3x2 6 26" 4 4-0" 4 131" 2 8-4" 44 17-10" 5 8-8" 4.2 6'-2" 6-8" 1210 8-9" 10™-10" 2 8-7" 45" 13-0" 1| 2-9" 6" 6-3" #5 104" 38" 32" 3-8"
3x3 8 26" 4 4-0" 4 171" 3| 124 44" 21-10" 7| 10-8" 42 72" 78" 14-10" 109" 150" 3 128" 45" 171" 16 | 39" 6" 7-3" #5 146" 3-8" 42" 48"
4x2 6 26" 4 40" 5 131" 2 8-4" 44" 17-10" 5 9-8" 5.2" 72" 7-8" 1410 9-9" 10-10" 2 8-7" 45" 13-0" 1| 29 6" 6-3" #5 104" 4.8" 32" 3-8"
4x3 8 2-6" 4 40" 5 171" 3| 124 44" 21-10" 7| 11-8" 52" 8-2" 8-8" 16-10" 119" 150" 3 128" 45" 171" 16 | 39" 6" 7-3" #5 146" 48" 42" 4-8"
4x4 10 26" 4 40" 5| 21.1 4 | 164" 44" 25'-10" 9| 138" 52" 92" 98" 18-10" 13-9" 191" 4 169" 45" 212" 21| 4.9 6" 8-3" #6 18-7" 4-8" 5-2" 5-8"
5x2 6 26" 4 40" 6 131" 2 84" 44" 17-10" 5| 10-8" 6-2" g-2" 8-8" 16-10" 109" 10%-10" 2 8-7" 45" 13-0" 11| 2-9" 6" 6-3" #5 104" 5-8" 32" 3-8"
5x3 8 26" 4 40" 6 171 3| 124 44 21-10" 7| 128" 6-2" 9-2" 9-8" 18-10" 12'-9" 15-0" 3 128" 45" 171" 16 | 3.9" 6" 73" #5 14'-6" 58" 42" 48"
5x4 10 26" 4 40" 6 | 21-1" 4| 164" 44" 25-10" 9| 148 6-2" 102" 108" 20-10" 149" 191" 4 169" 45" 212" 21| 4.9 6" 8-3" #6 18-7" 58" 5-2" 5-8"
6x3 8 26" 4 40" 7 171" 3| 124 44" 21-10" 7| 138" 72" 10-2" 108" 20-10" 13-9" 15-0" 3 128" 45" 171" 16 | 39" 6" 7-3" #5 146" 6'-8" 42" 4-8"
6x4 10 26" 4 4-0" 7 21 4| 1644 4.4 25-10" 9| 158" 72" 192" 118" 22-10" 15-9" 191" 4 169" 45" 212" 21| 429" 6" 8-3" #6 187" 6-8" 5-2" 5-8"
7x3 8 26" 4 4.0 8 171" 3| 124 44 21-10" 7| 148" 82" 192" 118" 22-10" 149" 150" 3 128" 45" 171" 16 | 39" 6" 7-3" #5 146" 7-8" 42" 48"
7x4 10 26" 4 40" 8 | 211" 4| 164" 44" 25'10" 9| 16-8" g-2" 12'-2" 128" 24'-10" 169" 191" 4 169" 45" 212" 21| 49" 6" 8-3" #6 187" 7-8" 52" 5-8"
8x4 10 26" 4 40" 9| 21417 4 | 164" 44 25'10" 9| 178" 9-2" 132" 13-8" 26-10" 179" 191" 4 169" 45" 212" 21| 4.9 6" 8-3" #6 18-7" 8'-8" 5-3" 5-8"
NOTE:
VARIES REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT.
VARIES
"
5 ©
& < & 5
= 13" & oo
Lar ‘ ¢ e ‘ Cs . Cs | ) Cr Cs | Co . C1o
— | ;] | ;| | | |
CUT LINE LCL?&’ %‘g CUT LINE LOL_ g g‘@ CUT LINE 5 &"5@ cut L'NE§/ LOL.(L{:’ %‘@
SaETE SH2 5 SHTE g2 E
" 3/n
Co Cq Ce Cs Cg C1o Cy 34%’ 4‘ 34/;4‘
FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM
FOR BOX CULVERTS FOR PIPE ARCHES FOR BOX CULVERTS FOR PIPE ARCHES
P(E) BARS P1(E) BARS Q(E) BARS U(E) BARS V(E) BARS H(E) DOWELS J(E) DOWELS
APPROVED BY: DATE:
QQA)\Q, % ouacd 03/01/2022
CHIEF ENGINEERING OFFICER VERSION:
2022-03

q
Y 1ttinois
v, 1ollway

END TREATMENT WITH PIPE
RUNNERS, FOR SINGLE

CULVERTS

0° SKEW, 1:4 SLOPE, H = 4'

SHEET:
2 oF 2




Ww

1%"

BOX CULVERT T(E) BARS - TIP BARS 1
: s & W(E) BARS TO CLEAR PIPES / R
4 K (E) I 1
3 S N\ Y(E) BARS 4D X 6%
e -(E?JEVOE; | ‘/[ Y(E) BARS N 3 BOLT WITH WASHER
TR R H 1w "
— H(E) DOWELS SN CONTRACTOR SHALL i VA AN PIPEO.D. + 14" — \
=== i < PROVIDE BARS AS @ PIPE RUNNER | ‘ VT L PIPE O.0. + 11"
%@ BOLT \ i A /| NeepeD TO SUPPORT ZPE)IBARS == %@ X 5% BOLT —| a
#3 ANCHOR BAR(E) . L~ T(E) BARS V(E) BARS o W(E) BAR ON INSIDE %"@ BOLT WITH WASHERS 2 2
} e < | FACE OF WINGWALL PLACED IN A %"@ HOLE
ANCHOR BARS T | Y(E) BARS V(EIBARS L1 TOL FIELD DRILLED IN THE WALL HREBARSTTINT PLAN AT HEADWALL
CONTRACTOR SHALL PROVIDE 2-#3 | / CONST. JT.—| DL 9", SEE PIPE RUNNER LOCATIONS NOTE: —
ANCHOR BARS(E) PER SIDEWALL BOLT: ‘ »/3 £ | ' DETAIL FOR DIMENSIONS A% x 9%" BOLT WITH ADDITIONAL R WASHER PLACED
DETAIL B | 7 i N 5
| F ‘ SECTION AT WING IN A7%"@ HOLE DRILLED THROUGH THE HEADWALL OR
< / 16 BARS & A%"® X 8" THREADED ROD EPOXY GROUTED IN A %'@
SECTION F-F E(E) BARS =~ F1E) ® HOLE WITH A MINIMUM EMBEDMENT OF 6%" MAY BE USED
C(E) BARS 1" R -SCH. 40 PIPE Y(E) BARS i IN LIEU OF CAST-IN-PLACE BOLT SHOWN.
—G@ L " R
D1(E) BARS ; %6" B -SCH. 80 PIPE Z(E) BARS o
8 ol TOP OF WINGWALL PIPE O.D. + 1/2" EROSION PROTECTION
SECTION AA _ [ SECTION C-C PER DRAINAGE MANUAL
PIPE 0.D./2 € PIPE&BOLT TOP OF WALL PIPE
S . 0.D./2+ %"
3" PIPE SPAN 0
NOTE: MIN. B PIPE O.D./2 + 3"
F &V BAR TO BE FIELD CUT NOTE: ’ ) he
PER CUTTING DIAGRAM. PLACE J & H, DOWEL BARS NOT REQUIRED WITH EXISTING PROVIDE 2%"@ ACCESS HOLE O.D.OF PIPE i { 7 i
BARS WITH DIMENSIONS C2, C6 BOX CULVERTS PROVIDING THE REINFORCING FROM END OF B ORPIPEARCH || - 7 L _~K(E)BARS -
BEGINNING AT HEADWALL & BARS THE EXISTING BOX IS EXTENDED INTO THE NEW C C — PIPE 0.D./2 + %"
WITH DIMENSIONS C1, C5 BEGINNING CONCRETE A MINIMUM OF 1-3". ELEVATION AT WING _T i
AT THE TOEWALL END.
. E(E) BARS
NOTE: ! ELEVATION AT HEADWALL
3l o H PIPE O.D. IS THE PIPE RUNNER
OUTSIDE DIAMETER.
s 2 J(E) DOWELS
H(E) DOWELS @ PIPE ARCH
F—HE HALF PLAN HALF PLAN TOP OF WINGWALL
E(E) BARS e p— g o
Y(E) BARS L<— H(E) DOWEL ® V(E) BARS SHOWING DIMENSIONS ~ SHOWING REINFORCEMENT X2
HEADWALL Z(E) BARS P(E)BARS K(E) BARS BARS SLOTTED HOLE
[ END K(E) BARS . 6" | /] e
= & T 5] S =
= h 3" CL Y(E)BARS . : LTow
B \\\ | - [—— 12 H g
J(E) DOWELS - .
o f \— Z(E) BARS H(E) DOWEL =S PIPE O.D. - 1% \
u | t J(E) DOWEL T >~ BLOCKOUT FOR PIPE
® & /f' (WIDTH=PIPE O.D. + 14")
A A U(E) BARS | x =
= D(E) BARS A w ™ %"@ BOLT WITH WASHER OR THREADED ROD
Z W(E) BARS | ‘\ |4 P® T | EPOXY GROUTED IN A %"@ HOLE WITH A
N A o L B < f ; w MINIMUM EMBEDMENT OF 9". A %"@ HOLE IN
o - = C Fo 10" THE PIPE RUNNER MAY BE FIELD DRILLED IN
o \r o —}-- [ a| LIEU OF THE SLOTTED HOLE SHOWN.
w . V(E) BARS | % | iz w SECTION THRU TOEWALL
2 i y F(E) BARS U(E) BARS | |+ PE)BARS &
% - % % ® GENERAL NOTES:
~ ) GENERAL NOTES:
g = E) ?D(‘ ‘?% ‘}“ J | c(E)BAR bq — 1 1. ALL CONCRETE SHALL BE CLASS SI.
5 @ g2 Z Y(E) BARS
I o <
w m 2 2 5= J 2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A %" x 45° CHAMFER. CHAMFER ON
i z zuy £ SECTION B-B VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF ONE FOOT BELOW FINISHED
E z o< ? | l GROUND LEVEL. COVER FROM THE FACE OF CONCRETE TO THE FACE OF REINFORCEMENT
z w 8z > 3" FOR PIPE AND PIPE-ARCH CULVERTS BARS SHALL BE 2", UNLESS OTHERWISE SHOWN.
5 X o > | |-—
2 o wa %) CL.
o P N S i J R(E) BARS 3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR REINFORCED
o) 3 ] [ Y CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE REQUIRED IN HEADWALLS
2 [ ‘ A H[r * : FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE ADDED TO THESE QUANTITIES.
£ H g Y 5 TOP FACE
= | + u \[T -~ E
Iy ol : A *%S(E) L ORL 4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 0° + 7.5°. AS SHOWN PER
X M 1 \L S = DESIGN SPAN TF|  BARS ‘ ; 0 | CULVERT SKEW ORIENTATION ON THIS SHEET.
TOEWALL END H = DESIGN HEIGHT ‘ PIr’E RUNNER \ ‘
|_> D ww 2.6"| EQUAL SPACES 2 3-0" l ‘ | N 5. DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A TRANSVERSING LOAD OF 1,800
* W s & * POUNDS AT YIELD AS RECOMMENDED BY RESEARCH REPORT 280-1, SAFETY TREATMENT
‘ | 40" 290" | \ 20" L 2 X2 X%"-3"0 PIPE OF ROADSIDE CROSS DRAINAGE STRUCTURES, TEXAS TRANSPORTATION INSTITUTE,
) ) ELEVATION D-D ANGLE Um0l s 3,
%% DOWEL BARS EXTENDING WW —_— L2%" x 21" x %- MARCH 1981.
INTO THE CONCRETE BOX E 3%"? & 4@ PIPE
CULVERT ARE INCLUDED LENGTH =Lo OR L4 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS OF
IN THE QUANTITIES. DETAIL A MINUS 4'-0" (SEE DETAIL A) HORIZONTAL DISPLACEMENT (V:H).
HALF PLAN HALF PLAN G CULVERT SECTION E-E
= —— _— 7. FOR EROSION PROTECTION SEE STANDARD B19.
SHOWING DIMENSIONS SHOWING REINFORCEMENT BARS 0, + NOTE:
i WHERE Lo OR L1 EXCEEDS THE FOLLOWING LENGTH, 8. :;éi?ggi?gg'\(gm BARS SHALL BE b ) Y
X m THE PIPE RUNNER SHALL BE STRENGTHENED OVER . d o
FOR BOX CULVERTS | ' THE MIDSPAN AS SHOWN. _l]]IIIOIS
777777777777777777777777 G ROADWAY 7z
PIPE LENGTH : a”"ﬂ.y’
-Wmﬁb | 3'@, SCH. 40 12-8"
; 3"@, SCH. 40 17-3"
i : REVISIONS
S—e 0,50, 40 F DATE DEscrIPTION END TREATMENT WITH PIPE
A FEROVUED Be — | 4'G, SCH. 80 294" 03-01-2022 | REVISED HEADWALL THICKNESS AND RUNNERS, FOR SINGLE AND
CULVERT SKEW ORIENTATION REBAR TABLE MULTIPLE CULVERTS
PIPE RUNNER DETAILS 03-11-2015 | REVISED NOTES oo SKEW 1 .4 SLOPE H < 8l
W 03/01/2022 03-31-2014 | TABLE QUANTITIES REVISED vl ’ =
CHIEF ENGINEERING OFFICER 02-07-2012 | TABLE QUANTITIES REVISED VERSION: STANDARD: SHEET:
2022-03 B14-06 1 0F 2




TABLE OF REINFORCEMENT BARS FOR ONE END
TABLE OF DIMENSIONS C(E) BARS D(E)BARS | E(E)BARS F(E) BARS H(E) DOWEL | J(E) DOWEL | K(E) DOWEL U(E) BARS V(E) BARS W(E) BARS
2 REQD. 8-#4 # (5) #@ 12" 4-#6 245 #@12' #5 @ 6" CTS. 4 REQD.
s |H L WF ww | TF N SIZE | LENGTH LENGTH |NO.| LENGTH |SIZE [NO.| C4 Cy LENGTH | NO.|LENGTH | LENGTH LENGTH NO. Cs Cq LENGTH |NO.| Cs Cs o LENGTH | SIZE| LENGTH
9| 3 144" 3" 7| 140k | #4 152" 172" 4 | 168" |#4 |15 20" 22" 9-4" 6 | 3-0" 4-6" 40" 3 128" 45" 171" |28 | 9" | 3-10" 10" 67" | #5 | 14-11" * Cs [ Ca
9 | 4 18-4" 9" 78 | 1811y | w4 194" 214" 4 | 20-10" | #4 |19 20" 28" 9-10" 8 | 30" 4-6" 46" 4 16-10" 45" 213" |36 | 10" | 4-11" 10" 79" | #6 192" ‘ ‘ ‘
5 5 22'.4" 13" 7" 8" 231" #4 236" 256" 4 250" #4 23 20" 32" 10'-4" 10 30" 46" 5-0" 5 20-11" 45" 254" 44 10" 5-11" 1-Q" 8-9" #6 235" g ﬂ
S 9l
6| 6| 264 19" ™| 8% | 273k | w4 | 27T 29-7" 6 | 291" | #5 |27 20" 38" 10-10" |12 | 3-0" 46" 56" 6 25'-1" 45" 296" |52 | 10" | 6-11" 10" 99" | #6 278" CUT LINE V °gsg
m o
7| 7| 304 2-3" | oo 314% | #5 | 319" 33-9" 6 | 333" |#5 |31 2-1" 43" 116" 14 | 30" 46" 6-0" 7 292" 45" 337" |60 | 11" | s&-0 110" 10411 | #6 | 31-11 i L7
g | 8| 344 29" 8% | o%" | 35-6%" | #5 | 35-10" 37-10" 6 | 37-4" |#6 |35 22" 410" 122" |16 | 3-0" 4-6" 6-6" 8 334" 45" 379" |68 | 11" | 9-0" [IXE 12-1" | #6 362" Ca Cs
FIELD CUTTING DIAGRAM
U(E) BARS
PIPE RUNNERS FOR ONE END
SIZE ho- LENGTH
S | H (DIA) | SCHEDULE | WINGWALL Ly Lo Ls i .
: PIPES (FT.) o
9| 3 3" 40 2 9-11" - - 19.84 - 1-6"
9 | 4 3" 40 2 140" - - 28.00
5| 5| 3% 40 4 18-1" 8-6" - 53.16 )
6 | 6 3% 80 4 223" 12-7" - 69.66 Ky
T 4 40 6 264" 169" 72" 100.50 N +4"
g | 8 | 4 80 6 30-6" | 20-10" 17" 125.83
n 1/
D(E) BARS a2l | |4
NUMBER OF HDWL
PIPE RUNNERS FOR
FOR BOX CULVERTS FOR PIPE CULVERTS ONE END
H(E) DOWELS s TheTs The
wen QUANTITIES FOR MIN. INCREASE IN
TABLE OF REINFORCEMENT BARS FOR MINIMUM "S - -
T'?;E HEA?:V;QL,\';”Z':;EUTAU,,:',\‘ERS "S" (SINGLE PIPE OR QUANTITIES FOR 1' 10 4 123 |10
DIMENSIONS | @ Y(E)BARS | (1) ZE)BARS |(2) RE)BARS | (1) S(E)BARS | (7) T(E)BARS |(3) P(E)BARS CONC. BOX CULVERT) INCREASE IN "S" 5 w1 5 124 10
12-#5 # @12 6-#5 iad A @1 8-#5 SIZE | eoUtE | ol L LENGTH | CONCRETE | REIN. BARS | CONCRETE | REIN. BARS & 23" 12| 5 |25 | 10
s H| w@®@ LENGTH NO.| LENGTH LENGTH |NO.| LENGTH |NO.| LENGTH LENGTH | (DIA) : 0 (FT.) CU. YD. POUND CU. YD. POUND 13| 6 | 260 | 11
20 | 3 | 16-8" 910" 9 54" 15-10" 16| 610" |9 30" 6-8" 3" 40 4 149" 59.00 7.24 863 0.35 13 23"+ WE 14 [ 6 | 27 | 11
29 | 4 | 189" 9-10" 9 54" 1711 18 | 6-10" |9 30" 7-8" 3" 40 4 | 18-10" 75.33 10.44 1078 0.35 13 X 15 | 6 | 28° | 12
> | 5 | 16-11" 5-10" 5 54" 161" 16| 610" |5 30" g-8" 3% 40 2 | 230" 46.00 10.87 1162 0.35 13 * 16 | 7 | 29 | 12
-
26' 6 | 20-1" 6-10" 6 5-4" 19-3" 19 | 6-10" 6 3-0" 9-8" 3%" 80 3 272" 81.51 14.77 1553 0.35 13 & 177 38012
27 7| 233 7-10" 7 5-4" 22'-5" 22 | 6-10" 7 3-0" 10-8" 4" 40 3 31-3" 93.75 19.47 1869 0.35 13 7 18] 8 | 31]13
- . .
>8 | 8 | 26-4" 90" 8 54" 25'6" 25 | 6-10" |8 30" 118" 4 80 4 | 354 141.33 25.01 2379 0.35 13 5" 199] 8 | 32| 13
Yolle
20 | 8 |33 14
FOR BOX CULVERTS FOR PIPE CULVERTS 21 | 9 | 34 | 12
J(E) DOWELS K(E) DOWEL 22 | 9 |35 |14
NOTE: NOTES FOR TABLE OF DIMENSIONS:
REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT. )
1) THE NUMBER OF S, T AND Z BARS SHALL BE
INCREASED BY 1 FOR EACH 1 FOOT OF INCREASE IN
VARIES NO. OF BARS DIMENSION "S".
EQUAL SPACES
. Cr - 2 THE LENGTH OF R AND Y BARS SHALL BE
) ,’_“ o 4 INCREASED BY 1 FOOT FOR EACH 1 FOOT OF
T INCREASE IN DIMENSION "S".
s - T T
C, Iy @ S | N 4 @  THE NUMBER OF P BARS SHOWN ARE FOR SINGLE
‘ ‘ ‘ i 1 ) »’_“ . . SPAN PIPES OR BOX CULVERTS. THIS NUMBER
‘ ‘ ‘ % & A © SHALL BE INCREASED BY 4 FOR EACH MULTIPLE OF
> ° - s
W & & . w PIPE OR BOX ADDED.
CUT LINE [ RIELs) &S @
S&Ho & THIS DIMENSION SHALL BE INCREASED BY 1 FOOT
@ Cr LA & 0" FOR EACH 1 FOOT INCREASE IN DIMENSION "S".
CUT LINE
Gt C Z(E) BARS (5)  THE LENGTH OF THIS BAR INCLUDES ONE 1-6"
FIELD CUTTING DIAGRAM FOR BOX CULVERTS FOR PIPE CULVERTS MINIMUM LAP.
FIELD CUTTING DIAGRAM
F(E) BARS V(E) BARS S(E) BARS T(E) BARS
q l L4 Ld
Ilinors
( Zollway
END TREATMENT WITH PIPE
APPROVED BY: oare: RUNNERS, FOR SINGLE AND
MULTIPLE CULVERTS
SN ., 0° SKEW, 1:4 SLOPE, H < &'
03/01/2022
CHIEF ENGINEERING OFFICER VERSION: STANDARD: SHEET:
2022-03 B14-06 2 oF 2




NOTE:

@ BOX CULVERT A%"@ X 9%" BOLT
2 s/2 WH(E) BARS WITH ADDITIONAL R WASHER
e TOPOF - Y(E) BARS TV - CONTRACTOR SHALL PROVIDE PLACED IN A %4"@ HOLE
CULVERT‘ j BARS AS NEEDED TO SUPPORT DRILLED THROUGH THE
T 3
I A 14 H(E) DOWELS _— W(E) BAR ON INSIDE FACE OF @ PIPERUNNER 4 - — - — - g HEADWALL OR A %@ x 8"
‘ 7/ IR WINGWALL —= ;_3/?33 S WITH WASHERS /PP .  THREADED ROD EPOXY
- \ T(E) BARS V1(E) BARS —| - U1(E) BARS & § ¢ e - GROUTED IN A %"®@ HOLE
'@ BOLT ‘ e CONST. JT [ S1(E) BARS E:_S.%EDDRJ{\I‘.LAES ﬁﬂaLEEWALL a WITH A MIN. EMBEDMENT OF
#3 ANCHOR BAR(E) T ‘ g \!\ \ y_QE) BARS %" R -SCH. 40 PIPE b s R | oPE RUNNER LOGATIONS § 6%" MAY BE USED IN
SN RACTOR o0 | / YOS o — : Pe" £ -SCH. 80 PIPE g "~ DETAIL FOR DIMENSIONS lélgtJT%FHCo/;\?J_IN_PLACE
CONTRACTOR SHALL PROVIDE 2-#3 | g TOP OF WINGWALL PIPE O.D. + 1/2" SECTION AT WING Ynen v e
ANCHOR BARS(E) PER SIDEWALL BOLT. i Vi ‘”’&o - o= NAL W 1 "0 X 6%
1 ‘ Va SECTION A-A \L PIPE & BOLT ¢ 2"@BOLT  BoLTWITH
DETAIL B ‘ I PIPE 0.D./2 ¢ E)LENGEH#"PE WASHER
.D. +2"
= SECTION D-D ¢ PIPE ARCH )
—_— | YE)BARS PLAN AT HEADWALL
14
PROVIDE 215" ACCESS HOLE ‘ -
ENDOFR T(E) BARS
L
NOTE: NOTE: NOTE: ELEVATION AT WING ] TOP OF WALL
Q, V, AND V4 BARS ARE TO BE FIELD CUT P1 BARS ARE TO BE FIELD CUT J & H DOWEL BAR NOT NOTE: 1 viEe)BaRs Lo
PER CUTTING DIAGRAM. PLACE BARS WITH PER CUTTING DIAGRAM PLACE REQUIRED WITH EXISTING BOX PIPE OD. IS THE PIPE RUNNER -
DIMENSIONS C2-C3, Cg-C12 BEGINNING AT BARS WITH DIMENSIONS Cg-C7 BEGINNING CULVERTS PROVIDING THE OUTSIDE DIAMETER ——l|®|a
HEADWALL AND BARS WITH DIMENSIONS C4-Ca, AT TOEWALL END OF 30° WING AND REINFORCING FROM THE EXIST. BOX - T 0 _
C10-C11 BEGINNING AT THE TOEWALL END. BARS WITH DIMENSIONS Cs-Cg BEGINNING |S EXTENDED INTO THE NEW CONCRETE b =
PARALLEL THE P(E) BARS. AMIN. OF 1-3". T :
[Oaeoe = por - ereoon
SECTION B-B % %
@ CULVERT s
(HALF NOT SHOWN SIMILAR) ELEVATION AT HEADWALL
| Wi 1 o\a
J(E) DOWELS J \ J \ J(E) DOWELS T TOP OF WINGWALL
150 32 9 H ‘ ' "X 2"
Y(E)BARS | /™ j HEADWALL \ \ \ B Y(E) BARS | , B SLOTTED HOLE
: END J(E) DOWELS K|
> N\ / 2 N V > i Y 77
U(E) BARS - [ ) P~ 7 — ¢ =T
[ A \ K] LN T(E) BARS oL (A
(U1(E) BARS SIMILAR) - v/ ——F ——- ) If o /{//« /4 e
30° ﬁ » W ‘ ! =
PN / ?\f w HEGE i -| — Y(E) BARS M\ ]
if ) Q(E)BARS j‘\L PIPE ARCH
% ‘ 2 V(E) BARS N e 4" WIDE BLOCKOUT
/% I 'J_: H(E) DOWELS —_—— HALF PLAN HALF PLAN FOR PIPE
| —» —_—
z
% P(E) BARS z UE BARS SHOWING REINFORCEMENT ~ SHOWING DIMENSIONS I\ 370 x 11" BOLT WITH WASHER OR %G 12" THREADED ROD
E/QUA'- SPA o| (U1(B)BARS SIMILAR) BARS EPOXY GROUTED IN A %"@ HOLE WITH A MINIMUM EMBEDMENT
% OF 7". A7"@ HOLE IN THE PIPE RUNNER MAY BE FIELD
A A b b DRILLED IN LIEU OF THE SLOTTED HOLE SHOWN.
w
t T _ w o CL & , SECTION THRU TOEWALL
1 ~ 5 27 o 3/2w ‘ 9" H ‘ 12"
= z 7 . ., PIPE RUNNER DETAILS
- S | 9 / ” L 3"MIN. 3" CL.
/ o ES W(E) BAR , @ ‘
W(E) BAR ; 2 m [} (W1(E) BARS SIMILAR) Ry GENERAL NOTES:
(W1(E) BARS SIMILAR) ‘ <2 5 o | [T Teears| | ——
& E a 5 Nl / H(E) DOWELS % T1(E) BARS 1. ALL CONCRETE SHALL BE CLASS SI.
I = 5 |
2 ﬁ z % ) & i N R 2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A %" x 45° CHAMFER. CHAMFER ON
/ g <2 < T3Z === VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF ONE FOOT BELOW FINISHED
‘ %/ <} %% 9 Y(E) BARS f GROUND LEVEL. COVER FROM THE FACE OF CONCRETE TO THE FACE OF REINFORCEMENT
S z ° ES o @ II'177]1 - Y(E) BARS BARS SHALL BE 2", UNLESS OTHERWISE SHOWN.
£ 23 W 2 2 J(E) DOWELS [
; = e | & @ 3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR REINFORCED
/ = 7% N — W@ ELEVATION
x 5 e === CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE REQUIRED IN HEADWALLS
N - & | &
S ZQ} i £ £ £ * Y %\ /% PIPE ARCH DETAILS FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE ADDED TO THESE QUANTITIES.
f H) 4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 15° £ 7.5°. AS SHOWN PER
R(E) BARS ' DA /
L P1(E) BARS o 4 L 4 — CULVERT SKEW ORIENTATION ON THIS SHEET.
v DOWEL BARS *% ‘ g |
. An "
WR TOEWALL END EXTENDING 2% | l 3 5 DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A TRANSVERSING LOAD OF 1,800
W, % INTO THE TA | CL POUNDS AT YIELD AS RECOMMENDED BY RESEARCH REPORT 280-1, SAFETY TREATMENT
CONCRETE S = DESIGN SPAN 0" o] OF ROADSIDE CROSS DRAINAGE STRUCTURES, TEXAS TRANSPORTATION INSTITUTE,
BOX CULVERT H = DESIGN HEIGHT - Lo OR L MARCH 1981.
ARE INCLUDED ELEVATION | [ LoORlLs |
HALF PLAN HALF PLAN IN THE —_— ‘ PIPE RUNNER ~ ‘ 6.  ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS OF
SHOWING REINFORCEMENT BARS SHOWING DIMENSIONS QUANTITIES. [ ‘ ] HORIZONTAL DISPLACEMENT (V:H).
@ CULVERT Y -
‘ ANGLE 2.0 7. FOR EROSION PROTECTION SEE STANDARD B19.
BOX CULVERT DETAILS s c
: 8. ALL REINFORCEMENT BARS SHALL BE Y
. % NOTE: DETAIL A EPOXY COATED (E). - ]1] - -
[ RO o 111015
— === — e — ROADWAY WHERE Lo OR L3 EXCEEDS THE FOLLOWING
] LENGTH, THE PIPE RUNNER SHALL BE 4 ]bllm.}
‘ STRENGTHENED OVER THE MIDSPAN AS SHOWN.
4 REVISIONS
157_‘1 PIPE LENGTH DATE DESCRIPTION END TREATMENT WITH PIPE
APPROVED Bv: oare: \ 3", SCH. 40 128" 03-01-2022 | REVISED HEADWALL THICKNESS RUNNERS, FOR SINGLE
’ ) s . e 03-11-2015 | REVISED NOTES CULVERTS
CULVERT SKEW ORIENTATION 3"@, SCH. 80 15-4 02072012 | TABLE QUANTITIES REVISED 15° SKEW. 1:4 SLOPE. H < 4
oo CD 03/01/2022 03-01-2010 | MODIFIED CULVERT SKEW v ' =
CHIEF ENGINEERING OFFICER 03-01-2010 | DETAIL, REVISED EROSION PROTECTION VERSION: STANDARD: SHEET:
AND NOTES 2022-03 B15-05 1 0F 2




CULVERT TABLE OF DIMENSIONS PIPE RUNNERS FOR ONE END SIZE 3" DIA. TABLE OF REINFORCEMENT BARS FOR ONE END
SIZE WINGWALL PIPE - H(E) DOWELS J(E) DOWELS P(E) BARS
(FEET) HEADWALL PIPE ONE PER EACH LENGTH SHOWN #@ 12" 2-#6 EACH WALL #4 - EQUALLY PLEE)@BfZFfS
LENGTH 0° WALL 30° WALL 30° WALL 0° WALL 30° WALL | 0° WALL SPACED
SXH L NR v Wy Wy WR TA SCH. |NO.| Lo Ly Ly Ls Ls NO.| LENGTH |NO.| LENGTH | LENGTH | LENGTH |NO.| LENGTH |NO.| Cs Cs Cr Cs LENGTH
3x2 10-10" 126% | 7| 3k 9-41" 6'-3" 6" 40 2 [ 115 6'-3" - 70" - 3 26" 3 26" 40" 40" 4 131" 3 | 102" 16" 50" 6'-8" 16-10"
3x3 14'-10" 171%" 7 31" 11'-8" 8-6%" 6" 40 2 15-8" 106" _ 11-3" _ 4 26" 4 26" 40" 40" 4 171" 4 14'-2" 20" 73" 811" 214"
4x2 10"-10" 12-6%" 7 4% 10-4%" 6-3" 6" 40 2 11'-5" 5-3" _ 70" _ 3 26" 3 26" 4-0" 40" 5 131" 3 10'-2" 16" 5.0" 58" 16-10"
4x3 14'-10" 171%" 7 PIREA 12-8%" 8-6%" 6" 40 2 15'-8" 106" _ 11'-3" _ 4 26" 4 26" 4-0" 40" 5 171" 4 14'2" 210" 73" 811" 21'4"
4x4 18-10" 219" 7" 4% 15'-0%" 10-10%" 6" 80 2 19-11" 14'-9" 46" 156" 6-7" 5 216" 5 216" 40" 40" 5 211" 5 182" 215" 9-5" 112" 259"
5x2 10"-10" 12-6%" 7 521" 11-5%" 6-3" 6" 40 2 11'-5" 6-3" _ 70" _ 3 26" 3 26" 40" 40" 6 131" 3 10'-2" 16" 5.0" 58" 16-10"
5x3 14'-10" 17-1%" 7" 521" 13-8%" 8-6%" 6" 40 2 15-8" 10-6" _ 11-3" - 4 216" 4 216" 40" 4-0" 6 171" 4 142" 20" 73" 811" 214"
5x4 18-10" 219" | 7" | 52k 16-0%" | 10-10%" 6" 80 2 | 19-11" 149" 46" 156" 6-7" 5 26" 5 2.6" 40" 4-0" 6 211" 5 | 18-2" 25" 95" 12" 25'-9"
6 X 3 14:_1 0" 1 7v_1 ‘!/2u 7u 6"21/2" 14|_91/4“ 8"63/4" 6" 40 3 15:_8“ 1 0"6" _ 1 1._3:: . 4 2‘-6" 4 2'-6" 4"0" 4"0“ 7 17:_1 " 4 14:_2u 2._011 7:_3u 8:_1 1 " 21 |_4vv
6x4 18-10" 219" | 7| e-2% 171" 10-10%" 6" 80 3 | 19-11" 149" 4-6" 156" 6-7" 5 26" 5 26" 4-0" 4-0" 7 211" 5 | 182" 25" 95" 112" 259"
7x3 14'-10" 17l |7 73" 15-9%" 8-6%" 61" 40 3 | 158" 106" - 113" - 4 26" |4 26" 40" 40" 8 171" 4 | 142 20" 7-3" g-11" 21'4"
7x4 18-10" 219" 7 73" 181 %" 10-10%" 61" 30 3 19-11" 149" 46" 156" 67" 5 26" 5 26" 40" 40" 8 241" 5 182" 25" 9.5" 190" 259"
8x4 18'-10" 219" v 8"33/8" 19-17%" 10-10%" v 80 4 19'-11" 14'-9" 46" 15'-6" 6-7" 5 26" 5 26" 40" 40" 9 291" 5 182" 25" 9-5" 112" 259"
GULVERT TABLE OF REINFORCEMENT BARS FOR ONE END
S(E) BARS | S1(E) BARS | T(E) BARS | T(E) BARS U(E) BARS-ONE PER EACH LENGTH SHOWN U1(E) BARS ONE PER EACH LENGTH SHOWN V(E) BARS V1(E) BARS
SIZE Q(E) BARS R(E)BARS | 7'~ o 8-#5 845 @12 @12 #4 - EQUALLY SPACED #4 - EQUALLY SPACED
(FEET) 44 @ 12" 344 30° WALL | 0° WALL BOX PIPE @ @
2-#4 2-#4 CULVERT ARCH 30° WALL 0° WALL 30° WALL 0° WALL
SXH |NO.| C4 Cy Cs Cq LENGTH | LENGTH | LENGTH | LENGTH | LENGTH | LENGTH Cs Cs (o Cg Cs Cs (o Cg NO. Co C1o Ci1 Ci2 LENGTH |NO. Co Cio Ci1 Ci2 LENGTH
3x2 5 9-7" 44 6-8" 7-3" 13-11" 9-10" 122" 106" 32" 38" 50" 9-8" - - 44 8-4" - - 6 2-9" 6" 16" 19" 6'-3" 5 2.9" 6" 16" 19" 6-3"
3x3 7 | 11-10" s e a5 162" 122" 169" 146" 4o a5 50" pop 143 i 4 g 124" . s e o 0 23 - 7 e & e 23 -
4x2 5 | 107" 55" - sar 16-0" 10107 122 106" 32 . 50" pape 143" . o g . . 8 P pe 15" 1" g 5 pp - - 1o P
423 7 | 12117 55" 810" 96 184" 132" 150" 146" o P 50" g N _ T g 124 N s e e >0 3 S 7 e & e 3 -
axd 9 | 152 55" 100" 107 207" 15-6" 212" 186" 52 . 50" pop 143" 18107 4 o 124" 164" 10 a9 p 26" g P 9 agr o - . .
5x2 5 | 118" 65" Py g3 181" 1 122" 106" 3o 38" 50" oy _ _ e g4 _ _ 6 g & 15" 1o g 5 g & 15" 1" 53"
5x3 7 | 13117 65 910" 106" 204" a2 169" a6 2 P 50" JRpe a3 - ar g 124" N s e o 70 3 . 7 e & 700 23 -
5x4 9 | 163 65" 110" 118 225" 166" o1 186" 52 58" 50" oy 143" 18-10" a g 124" 164" 10 o & 26" 29" g3 Py o & 26" 29" prp
6x3 7 | 1211 75 1010" 16" 2o 153" 16-9" 146 4o a5 50" ope 143 i s g 124" _ s e o 0 23 - 7 e & e 23 e
6x4 o | 173 75 120" 128" 245" 176" 214" 186" 52 58" 50" p. 143" 18107 aar g 124" 164" 10 s pe e . P 9 P & 76" g g
7x3 7 | 160" 86" 119" 127 Py 163" 169" 146" 4o 28 50" Jap 143" N a g 124" B s 39" & 20" 23 73 7 e & 20" >3 -
x4 5 | 182 o 131" 139 | 26-10" 187" 1 186" P 55" 50" o5 143 18-10" a2 aar 124" 154" 10 o pe . o P 9 o & . o a3
axd o | 194 o 4 1o | 28-10" 197" P 186" 5o 58" 50" . 143" 18-10" a4 gar 124" 164" 10 tor pe . o P 9 a0 & . o g3
TABLE OF REINFORCING STEEL FOR ONE END TOTAL QUANTITIES
CULVERT ONE END
SIZE 2 W(E) BARS 2 W;(E) BARS Y(E) BARS
(FEET) ( 8)_#5 CONC. REINF. PIPE
30° WALL 0° WALL BARS |RUNNERS
SXH |SIZE | LENGTH |SIZE | LENGTH LENGTH CU. YD. LB. FT. NOTE:
3x2 #5 11-6" #5 10-4" 31" 3.2 395 36.09 REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT.
3x3 #5 162" #5 145" 311" 4.9 537 53.08
4x2 #5 116" #5 10-4" 411" 3.6 426 36.09
4x3 #5 162" #5 14'-5" 411" 5.3 573 53.08 )
4x4 #6 20-11" | #6 18-7" 411 7.4 781 81.17 Y
PIPE ARCH AND ELLIPTICAL PIPE CULVERTS
5x2 #5 116" #5 104" 6'-0" 3.9 446 36.09 VARIES HEADWALL END Togn
5x3 #5 162" #5 145" 6-0" 5.7 610 53.08 i G CULVERT FOR PIPE OR ELLIPTICAL PIPE
5x4 #6 20-11" #6 18-7" 6-0" 79 823 81.17 g? @ PIPE RUNNER CULVERTS SELECT APPROPRIATE
- o e < "S" & "H" FROM SIZES SHOWN.
6x3 #5 162 #5 14'-5 70 6.2 635 68.75 S Co Cro ADD THE FOLLOWING ADDITIONAL
6x4 #6 20-11" #6 18-7" 7'-0" 8.4 854 101.08 2 W BARS:
o 5 " © P a) 1 ADDITIONAL Y(E) BAR
7x3 #5 162 #5 14'-5 8-1 6.8 676 68.75 cut ,_.NIE NO. OF CUT LINE 3 Z NO. OF g % T1(E) BARS Eb; 4471 BARS @ A(PF)’ROX
7x4 #6 20-11" | #6 18-7" g-1" 9.3 903 101.08 BARS BARS = = 12 TS, (NO.25+2)
Cio| C -(NO.=
8x4 #6 20-11" #6 18-7" 9-1" 10.2 950 121.00 Ca| Cs EQUAL M EQUAL ]
SPACES SPACES A THE WEIGHT OF THE ADDITIONAL BARS AND THE
FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM (TYP) ADDITIONAL QUANTITY OF CONCRETE IN THE HEADWALL
Q(E) BARS V(E) AND VA(E) BARS - SHALL BE ADDED TO THE QUANTITIES SHOWN.
Lo L1 L2 EQy,
o m
L4 VARIES . . /- TOEWALLEND - SPA,
" ) 7 13" 13" 5 20" 20"
5 PIPE RUNNER LAYOUT . .
« = = S ~ 2 Ilinors
s Ce & & =3 < 2 ‘ ZOA wd ’
P(E) BARS CUTLINE iz NO. OF 0° WALL 0" LA & 1 & 1 &
7 e BARS 30° WALL 7.5" 30°WALL  0° WALL 30° WALL 0° WALL END TREATMENT WITH PIPE
- ; 8| ©7 EQUAL RUNNERS, FOR SINGLE
APPROVED BY: Dare: SPAGES FOR BOX CULVERTS  FOR PIPE ARCHES FOR BOX CULVERTS  FOR PIPE ARCHES cu L,VE RTS
@m)\Q/ FIELD CUTTING DIAGRAM H(E) DOWELS J(E) DOWELS 15° SKEW, 1:4 SLOPE, H< 4
i o A 08/01/2022 P1(E) BARS o e e
2022-03 B15-05 2 oF 2




NOTE:

W A%"D X 9%" BOLT
T(E) BARS - TIP BARS
WA1(E) BARS\ ¢ BOX CULVERT TO CLEAR PIPES WITH ADDITIONAL R WASHER
i s/2 P
] N B PLACED IN A 7"@ HOLE
“GSH(FP)~ CONTRACTOR SHALL Q f TOPOF | ‘/[ Y(E) BARS @ PIPE RUNNER . - — - i Y(E) BARS DRILLED THROUGH THE
o PROVIDE BARS AS B CULVERT HEADWALL OR A %@ x 8"
10WEL ) Ii] | 4 H(E) DOWELS s ] - A PIPE THREADED ROD EPOXY
%% BOLT VA(E) BARS NEEDED TO SUPPORT - ——— HL %" R -SCH.40 PIPE — &v/ = %"@ BOLT WITH WASHERS | NI T/ oD +1%"
* ® PI| BARW ON INSIDE ‘ i 5w S 7 2-P(E) BARS =t D+ 14" GROUTED IN A %"@ HOLE
\ | 46" B_-SCH. 80 PIPE PLACED IN A %4"@ HOLE (E) —r—
#3 ANCHOR BAR(E) VIE) BARS< [|  FACE OF WINGWALL ! PRIGEIE L Tols FIELD DRILLED IN THE WALL g WITH A MIN. EMBEDMENT OF
\ bl | gn \ Y e 6%" MAY BE USED IN
ANCHOR BARS CONST.JT.—| | 9", . : W SEE PIPE RUNNER LOCATIONS -P(E) BARS a1\ _L 2L LIEU OF CAST.IN-PLACE
CONTRACTOR SHALL PROVIDE 2-#3 \ N \ | DETAIL FOR DIMENSIONS
! Y(E) BARS ™ BOLT SHOWN.
ANCHOR BARS(E) PER SIDEWALL BOLT. L [RT7 /S 2 | a SECTION AT WING ¢ D BOLT % X 6
R ' = | . 2 7\ 2
DETAIL B \y e rie 8 : w‘o %" B -SCH. 40 PIPE PIPE 3 (LENGTH=PIPE BOLT WITH
E1(E) BARS BARS , T : %" R -SCH. 80 PIPE 0.D.+ 1%" 0.D.+27 WASHER
C(E) BARS < i } : PIPE O.D. + 1/2" -
D1(E) BARS £ = TOP OF WINGWALL PLAN AT HEADWALL
8 ] SECTION F-F _ { vEsars 4 —_—
= | d
oo PIPE 0.D./2 €PIPE&BOLT Z(E) BARS
SECTION A-A PIPE
SECTION C-C TOP OF WALL 0D/2+ %
NOTE: G
— PROVIDE 2/5"@ ACCESS HOLE = —
J & H DOWEL BARS NOT REQUIRED WITH EXISTING END OF PIPE 0.D./2 + 3"
BOX CULVERTS PROVIDING THE REINFORCING FROM - ELEVATION AT WING W
s THE EXISTING BOX IS EXTENDED INTO THE NEW 3" MIN. =0 |-
CONCRETE A MINIMUM OF 1'-3". s ™ R
Bip TYP. .
J(E) DOWELS & SPan L5 N PIPEOD/2 + %"
K(E) BAR : Wi ) NOTE: B %7
K1(E) BAR SIMILAR / 3% "
KIE) ) / 15° LA H PIPE 0.D. IS THE PIPE RUNNER / / 0.D. OF PIPE ELEVATION AT HEADWALL
T(E) OUTSIDE DIAMETER. K(E) BARS \ 5 OR PIPE ARCH
D HEADWALL BARS U e /
| END \ . M N — — H(E) DOWELS ' ] c
| o / il E(E) BARS S TOP OF WINGWALL
! ® J(E) DOWELS PE) | L K(E)BARS . Y(E) BARS ‘ X2
u BARS 6 y SLOTTED HOLE
3 0 SHENEEES N
) | E(E) BARS > ¢ PIPE ARCH
S z _ \\ | \¥J<& © B<J ¢ N LA TOLe
&/SS z | AE)BARS HALF PLAN HALF PLAN ~ :
& & SHOWING REINFORCEMENT PIPE O.D. - 1%"
\@5@%@ %3 3 | e SHOWING DIMENSIONS - BLOCKOUT FOR PIPE
0/ &L = L —_— (WIDTH=PIPE O.D. + ")
%/ % & ™ ~
85/ 2@ g b U(E) |
QQ’ T & i BARS - %"@ BOLT WITH WASHER OR
N ~ £ ) W(E) | | — D(E) BARS THREADED ROD EPOXY GROUTED
& ~ iy z | a1 Y(E) BARS 12" - 7
% & &~ 8 BARS . \\ | B S | INA%"® HOLE WITH A MINIMUM
| 5 & N el | |2 z * 22 H(E) DOWEL ® EMBEDMENT OF 9. A 7'@ HOLE
‘ @ & S o < x 3 :4 cu- | . J(E) DOWEL - r 10" IN THE PIPE RUNNER MAY BE
\ </ S ) ol u t 5 o x FIELD DRILLED IN LIEU OF THE
i @& F & & 5w o o 20 | o = SLOTTED HOLE SHOWN.
JEE 20 @& 26 £ dEmtY & 3 Loz
/) @ oS V& = E 5273 ‘ = g I SECTION THRU TOEWALL
N ~ ) w T
8 Y R E 7z | c(E)BAR < o
é [¢] ‘; o) 01\ I a
w
o A S % o [ =1 i m] ~ QCULVERT
@ 2% N : T~
gn s r% @ | U(E) BARS j»—P(E) < b
R(E) BARS = ) | . g J BARS |
r ) 3 .
. \, £ 5 s LF . | <A |
W P i i i BN R(E) BARS Y(E) BARS T T T T T /i ''''' — @ ROADWAY
R =<7 : SECTION B-B mﬁb 2
, ! S(E) BARS ! N~ 4 CULVERT */LZ HT 5 =t
‘ " \[T I .
\Q WR ! . . FOR PIPE AND PIPE-ARCH CULVERTS N
w, (Typ, ww 1-0" | WF TF S(E) [
" T
I BARS CULVERT SKEW ORIENTATION
‘ Wa TOEWALL END S = DESIGN SPAN o 30"
' H = DESIGN HEIGHT £
° %% DOWEL BARS EXTENDING Lo, L1OR L4 TOPFACE
HALF PLAN HALF PLAN INTO THE CONCRETE BOX SECTION D-D ‘ PIPE RUNNER ‘
SHOWING REINFORCEMENT BARS SHOWING DIMENSIONS CULVERT ARE INCLUDED | j‘
IN THE QUANTITIES. l - l
FOR BOX CULVERTS \ ANGLE KR
200
L; E * £ 12X 2 X%"-3" PIPE
GENERAL NOTES: L21/zx21/§x %-
1. ALL CONCRETE SHALL BE CLASS SI. 5, DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A TRANSVERSING DETAIL A 314" & 4"@ PIPE
LOAD OF 1,800 POUNDS AT YIELD AS RECOMMENDED BY RESEARCH % NOTE: LENGTH = Lo, L1, OR Ly
2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A %" x 45° CHAMFER. CHAMFER REPORT 280-1, SAFETY TREATMENT OF ROADSIDE CROSS DRAINAGE MINUS 4'-0" (SEE DETAIL A)
WHERE Lo, L1 OR Ly EXCEEDS THE FOLLOWING
ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF ONE FOOT BELOW STRUCTURES, TEXAS TRANSPORTATION INSTITUTE, MARCH 1981. LENGTH. THE PIPE RUNNER SHALL BE
FINISHED GROUND LEVEL. COVER FROM THE FACE OF CONCRETE TO THE FACE STRENGTHENED OVER THE MIDSPAN AS SHOWN SECTION E-E
OF REINFORCEMENT BARS SHALL BE 2", UNLESS OTHERWISE SHOWN. 6.  ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO :

APPROVED BY: DATE:

4.
@QA)\Q/ % ouvoCcD 03/01/2022

CHIEF ENGINEERING OFFICER

CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR
REINFORCED CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE 7.
REQUIRED IN HEADWALLS FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE

ADDED TO THESE QUANTITIES.

THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 15° £7.5°. AS

SHOWN PER CULVERT SKEW ORIENTATION ON THIS SHEET.

UNITS OF HORIZONTAL DISPLACEMENT (V:H).

FOR EROSION PROTECTION SEE STANDARD B19.

q
Y 1ttinois
v, 1ollway

ALL REINFORCEMENT BARS SHALL BE EPOXY COATED (E).

REVISIONS

DESCRIPTION

END TREATMENT WITH PIPE

REVISED HEADWALL THICKNESS AND

RUNNERS, FOR SINGLE AND

REBAR TABLE

MULTIPLE CULVERTS

TABLE QUANTITIES REVISED

PIPE LENGTH

3"@, SCH. 40 128"

3%'@,SCH.40 173"

3%'@,SCH.80  22-1"

4'@, SCH. 40 226" DATE

4'@, SCH. 80 29'-4" 03-01-2022

PIPE RUNNER DETAILS | 03312014
02-07-2012

TABLE QUANTITIES REVISED

15° SKEW, 1:4 SLOPE, H < 8'

VERSION: STANDARD: SHEET:

2022-03 B16-06 1 0F 2




PIPE RUNNERS FOR ONE END
TABLE OF DIMENSIONS WINGWALL PIPES - ONE PER EACH LENGTH SHOWN HEADWALL PIPE
SIZE 0° WALL 30° WALL TOTAL
L|H L NL NR ww wy @ w, @ WR WF TF y | (DIA) | SCHEDULE Ly L L L Ls Ls s [No.| Lo LENGTH
93 | 144 144" 16-6%" 7" 9-3%" 17-7" 8-3%" 3" 7 3 3" 40 10-0" B - 108" - - 9 [ 4| 151" 81.00 NOTE:
9 |4 | 184 18-4" 212" 7 9-3%" 19-10%" 10-7" 9" 8" & 3" 40 14-3" - - 14-11" 6-2" B 94 [ 194 112.67
55 | 220" o 2505 7 5oon 18-0%" 210 T3 & = 3 0 o 55 - oo o : R 10520 REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT.
6 | 6 | 26-4" 26'-4" 30-4%" 7 6-2%" 215" 15'-2%" 1-9" 8%" 6 3%" 80 22'-9" 12'-6" - 235" 14-8" 59" 6 | 3| 280" 162.08
7|7 | 304 304" 35-0%" 7% 7-3" 249" 17-6" 23" 9" 7 @ 20 270" 16-9" 67" 278" 18-11" 100" |7 |3 | 32-3" 203.67 )
8 | 8 | 344" 344" 39-7%" ok 8-3%" 28-1'%" 19-9%" 29" ol g 4" 80 313" 210" 10-10° 311" 232" 143" |8 |4 | 366 277.42 3
S
HEADWALL END oo
TABLE OF REINFORCEMENT BARS FOR ONE END TOTAL QUANTITIES INCREASE IN G CULVERT -3"
ONE END QUANTITIES FOR 1'
1-C(E) BAR 1-C1(E) BAR D('i)_ng D1 ("&EAR #4-E(E) BARS #4-E1(E) BARS MINIMUM "S" INCREASE IN "S" @ PIPE RUNNER (TYP.)
30° WALL 0° WALL 30°WALL | o vuaLL | 30°WALL (&) | o°wALL conc. | RENE "o | REINE
H | sizE | LENGTH | sizE | LENGTH | LENGTH | LENGTH | NO. | LENGTH | NO. | LENGTH S| H|CUYD. | pOUND | CU.YD. | POUND
3| #4 | 1611 | # 14-8" 18-10" 16-7" 2 18-4" 2 162" 9|3 8.4 890 0.20 30 -
4| #4 217" #4 18-8" 236" 207" 2 230" 2 202" o | & 12.7 1120 0.20 30 %
5 | # 222" #4 22-8" 241" 247" 2 277" 2 242" 5] 5 | 144 1200 0.20 30 S1I
6 | #a 309" #4 26-8" 32-8" 287" 3 32- 3 282" 6| 6 | 201 1610 0.20 30 -
7| # 355" #5 30-8" 374" 327" 3 36-10" | 3 322" 7| 7| 270 1930 0.20 30 [ &
8 | #5 400" #5 348" 4111 367" 3 416" 3 362" 8] 8 | 360 2460 0.20 30
TABLE OF REINFORCEMENT BARS FOR ONE END N
H(E) DOWELS | H1(E) DOWELS | J(E) DOWELS
F(E) BARS EQUALLY SPACED F1(E) BARS EQUALLY SPACED #5@12" #5 @ 12" 446 1-K(E) BAR 1-K1(E) BAR 2-W(E) BARS 2-W1(E) BARS L ; EQuy ¢
30° WALL 0° WALL 30° WALL 0° WALL 30° WALL 0° WALL 30° WALL 0° WALL LelsLalo LTl)oLévbi ti . PA,
H |SIZE |[NO.| Cq C, Cs Cs | LENGTH |SIZE |NO.| C4 C, Cs Cs |LENGTH |NO.|LENGTH | NO.|LENGTH | LENGTH SIzE | Cs | LENGTH |SsizE Cs |LENGTH |SIZE| LENGTH | SIZE | LENGTH
5T | 7 [ 1ar | o2 70" 20" oo | 7 1 1o PR 70" 0" 9o 31 30 3 PG o B | aar 55 5 PP 53 | % | 189 e e PIPE RUNNER LAYOUT
e T T o v [ o7 PO PR oe o T ar PET PR PO o8 T2 30 1 0 yory Fr R 60" 5 YOy o | # | 216 g B
5T T 11 o | o POy 76 02 Twa T rar FRT P PO 02 15 30 5 0 o P R T o 45 Ry o3 T | 265 5 g
6 # |13 11 | a8 o 10" 100 T#s T3 | 1o1rr Fory Y PRy o 16 T 30 6 0" yory = | 55 T prs 5 oo | #6 | 31-10° s AT
78 (15 [ 200 | a3 T 3o s e 151 200 YT 30" T a7 30 7 0 o e 7o 45 5 73 |46 | 359" s o
8 | #6 | 18 | 2-1"_ | 4-10" 3-5" 3-6" 121" | #6 | 17 | 21" 48" 34" 35" 111" | 8 | 3-0" 8 30" 46" #5_ | 6-10" | 8§-4" #5 6-3" 79" | #6 | 406" #5 35-2"
TABLE OF REINFORCEMENT BARS FOR ONE END
U(E) BARS - ONE PER EACH LENGTH SHOWN U1(E) BARS - ONE PER EACH LENGTH SHOWN V(E) BARS V1(E) BARS
#@12" #@12" #5-EQUALLY SPACED #5-EQUALLY SPACED
30° WALL 0° WALL 30° WALL 0° WALL
H Cz Cs Co C1o C11 Ci2 Ci3 Cig Cz Cs C1o C1y C12 C13 Cig NO. Cis Cip Cq7 Cig Cig LENGTH | NO. Cis Cip Cq7 Cig C1g LENGTH
3| 51" 9-8" 14-3" - - - - - 44" 8-4" - - B - R 30 | 3-10" 9" 9" 3-10" | 10" 67" |27 | 3-10" 9" 7 40" 10" 6-7"
7 5 T 143 15T N N - - v o PP N i - - a9 |4 0 0 1 T 1o 7o 135 | 41 o & Fr o 7o
51 50 98 YO 5T | 235 - . - e v o4 o2 - - - FrREETT 0 0 s | 1o g0 143 | 541 0 & FRT o oo
6 | 5-1" 9-8" 143" 18-11" | 236" 28-1" - - 44 84" 164" 204" 244" - R 57 | 6-11" 10" 11" 6-10" | 10" 99" 51| 6-11" 10" 8" 71" 1-0" 9-9"
T o8 YT 5 | 236 SR 20 - e o o4 04 oaa | 254 - T 80 T T g0 | 10" 1041 |59 a0 T o g0 o 1017
8 | 51" 9-8" 14-3" 18-11" | 236" 28-1" 32-9" | 374" 44" 8-4" 164" 204" 244" | 28-4" 32-4" | 76 | 90" 11" 11 90" | 1.1 12-1" | 67 9-0" 11" 9" 9-2" 11" 121"
TABLE OF REINFORCEMENT BARS FOR MINIMUM "S" - ONE END NUMBER OF HEADWALL NOTES FOR TABLES:
Y(E) BARS | R(E) BARS | Z(E)BARS | S(E) BARS T(E)BARS | P(E)BARS PIPE RUNNERS @ THE NUMBER OF S. T AND Z BARS SHALL BE INCREASED BY 1
g g . . . ' FOR 1 END :
1245 645 #@12 #@ 12 #@12 &#5 FOR EACH 1 FOOT OF INCREASE IN DIMENSION "W;".
@ ® s | No. | s | No
S |H | LENGTH | LENGTH |NO.| LENGTH | NO. | LENGTH |NO.|LENGTH | LENGTH 10 4 |23 | 10 2 THE LENGTH OF R AND Y BARS SHALL BE INCREASED BY 1-1%4"
29 | 3 10-3" 171" 10 5-4" |16 | 6-10" 10| 3-0 6-8" 11 5 |24 ] 10 FOR EACH 1 FOOT OF INCREASE IN DIMENSION "S".
29 | 4| 103" 195" | 10| 5-4" |18 | 6-10" | 10| 3-0" 7-8" 12 5 | 25 | 10
55 | 5 6-1" 177 | 6 54" |16 | 6-10" 6 | 30" 8-8" % g e 13' 6 |26 | 11 3 THE NUMBER OF P BARS SHOWN ARE FOR SINGLE SPAN PIPES
26 | 6 7-2" 20-11" | 7 54" | 20 | 6-10" 7 3-0" 9-8" = —_ c 14 6 |2r| 1 OR BOX CULVERTS. THIS NUMBER SHALL BE INCREASED BY 4
27| 7 8-2" 243" 8 5-4" |23 | 6-10" 8 | 30 10'-8" - N P2 gy 15 6 |28 | 12 FOR EACH MULTIPLE OF PIPE OR BOX ADDED.
>3 | & 94" 27'-8" 9 54" | 26 | 6-10" 9 | 30 11-8" 5 5 R 16' 7 |29 | 12
& i 7180 | 12 @  THIS DIMENSION SHALL BE INCREASED BY 1'-1%" INCHES FOR
0° WALL 0" LA ., 13 Z g; 12 EACH 1 FOOT INCREASE IN DIMENSION "S".
VARIES VARIES 30° WALL 5" 30° WALL 0° WALL 9" - :
~ - ~ - o . s = i? g gi 1: (5)  2BARS FOR 30° WALL, 2 BARS FOR 0° WALL.
FOR BOX CULVERTS FOR PIPE CULVERT: - '
& o E K(E) BARS K1(E) BARS 22 9 |35 ] 14 6  THE LENGTH OF THIS BAR INCLUDES ONE 1™-6" MINIMUM LAP
& S S H(E) AND H1(E) DOWELS > '
c c c c 4
2 1 15 6, o . ’,—“ A ‘ ‘
3" (0° WALL) & ogn 23" | | | |
6" (30° WALL) . o = .
[ - o - = 4
cQl=y o=y N 2
CUTLINEﬂ>/ cgsg cuT L,NE§/ gg5e 5 % . 1 . .
o o o o ' i T
z2m g z9m & 2 < 2
c c o c 0° WALL 0" LA ©
| NL+3"(0° WALL) | 4 3 7 18 30° WALL 7" 30°WALL  0°WALL
" NR+4" (30° WALL) ' FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM 6" LM - v
FOR BOX CULVERTS FOR PIPE CULVERTS Z(E) BARS Illinors
D(E) BARS 172
F(E) AND F1(E) BARS V(E) AND V1(E) BARS J(E) DOWELS S(E) BARS FOR BOX CULVERTS FOR PIPE CULVERTS ]b][PVH.V
T(E) BARS /&
END TREATMENT WITH PIPE
APPROVED Bv: oare: RUNNERS, FOR SINGLE AND
MULTIPLE CULVERTS
SN N o 15° SKEW, 1:4 SLOPE, H < 8'
CHIEF ENGINEERING OFFICER VERSION: STANDARD: SHEET:
2022-03 B16-06 2 oF 2




DETAILB

NOTE:

END.

%"@ BOLT
#3 ANCHOR BAR

ANCHOR BARS(E

CONTRACTOR SHALL PROVIDE 2-#3
ANCHOR BARS(E) PER SIDEWALL BOLT.

Q(E), V(E), AND V4(E) BARS ARE TO BE FIELD
CUT PER CUTTING DIAGRAM. PLACE BARS

WITH DIMENSIONS Cp-C3, Co-C12 BEGINNING
AT HEADWALL AND BARS WITH DIMENSIONS
C1-C4, C10-C11 BEGINNING AT THE TOEWALL

@ BOX CULVERT

B 1 - .
g TOP OF | ﬂ— Y(E) BARS v W1(E) BARS TOP OF WI:\SIG%NALL PIPE O.D. + 1/2"
CULVERT J =/~ CONTRACTOR SHALL e Y
I S 14 1|~ H(E) DOWELS / PROVIDE BARS AS NEEDED @ PIPE RUNNER
i d BSOS T TO SUPPORT BAR W ON
. T(E) BARS AT INSIDE FACE OF WINGWALL ¢ PIPE RUNNER - — - — -
| / 4 TIE) BARS | J1(B) BARS Q %"@ BOLT WITH WASHERS
: CONST. JT. S1(E) BARS x ¢
8 ! 1| ~Y® ®BARS \L \ ( /)5 P1(E), P2(E) OR Q(E) PROVIDE 2'4"@ ACCESS HOLE TIE PLACED IN A %"@ HOLE
| ] / ) < f <— BARS END OF . L. Lo Ls OR L. FIELD DRILLED IN THE WALL
! y wd = \4 — =123 74| | SEE PIPE RUNNER LOCATIONS
i 4 ELEVATION AT WING " DETAIL FOR DIMENSIONS
< ‘ i SECTION A-A NOTE: SECTION AT WING
s _ PIPE ARCH
SECTION D-D PIPE O.D. IS THE PIPE RUNNER ¢« Y(E)BARS
OUTSIDE DIAMETER. 4
I \ -
NOTE: NOTE: | Ll T(E)BARS
P1(E) BARS ARE TO BE FIELD CUT PER CUTTING DIAGRAM. PLACE BARS WITH J(E) & H(E) DOWEL BARS NOT
DIMENSIONS C6-C7 BEGINNING AT THE TOEWALL END OF 45° WINGWALL REQUIRED WITH EXISTING BOX H— Y(E) BARS
AND BARS WITH DIMENSIONS C5-Cg BEGINNING PARALLEL TO THE CULVERTS PROVIDING THE
P(E) BARS. PLACE P2(E) BARS PARALLEL TO THE P(E) BARS BEGINNING WITH THE REINFORCING FROM THE EXIST. BOX wld

SHORTEST BARS AT THE HEADWALL END OF THE 15° WINGWALL. ; t i i

IS EXTENDED INTO THE NEW CONCRETE [

I T1(E) BARS @ 12" TIP OR
CLIP TO CLEAR PIPE

Y(E) BARS j"\/\

£ ‘ | _f

/

Q(E) BAR\SJ‘\

HALF PLAN
SHOWING REINFORCEMENT BARS

‘= ¢ PIPE ARCH

HALF PLAN
SHOWING DIMENSIONS

GENERAL NOTES:

SHOWI

NG REINFORCEMENT BARS

SHOWING DIMENSIONS

BOX CULVERT DETAILS

1. ALL CONCRETE SHALL BE CLASS SI.

2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A %" x 45° CHAMFER.
CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF
ONE FOOT BELOW FINISHED GROUND LEVEL. COVER FROM THE FACE
OF CONCRETE TO THE FACE OF REINFORCEMENT BARS SHALL BE 2",
UNLESS OTHERWISE SHOWN.

APPROVED BY:

ol

CHIEF ENGINEERING OFFICER

oD

DATE:

03/01/2022

3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS 5.
SERIES ARE FOR REINFORCED CONCRETE BOX CULVERT
SECTIONS AND ADDITIONAL CONCRETE REQUIRED IN HEADWALLS
FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE ADDED TO
THESE QUANTITIES.

4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF

AMIN. OF 1-3". _—
@ CULVERT
(HALF NOT SHOWN SIMILAR) —_|
J(E) DOWELS SECTION B-B
3% 9" H ‘
D ) DowELs ~ | ’\V |
it 1 TE) 3
Iy BARS T CL.
@ 5 E‘— & V(E) BARS J(E) DOWELS
S(E) BARS N z =]\ ! YE B
(2]
i 2ues : -
) )( z H(E) DOWELS
U(E) BARS >}/ z [——
(U1(E) BARS ~ U(E) BARS
SIMILAR) W (U1(E) BARS \
Qe SIMILAR)
N
~
w o
s o =
o L
z z m)
% 2 i
P4
, s W(E) BAR ,/ 2
W(E) BAR / I (W1(E) BARS SIMILAR) =
(W1(E) BARS o o
SIMILAR) / RS 2 g
=
g a
- < %0 \
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A LRy Bars Y ToEWALL END V\Z " Y/
P1(E) BARS (P2(E) BARS-15° WING) L %% DOWEL BARS EXTENDING INTO 7 %
WR s, THE CONCRETE BOX CULVERT ARE o ‘ ““ >
INCLUDED IN THE QUANTITIES. . 0
w2 WL TA :
S = DESIGN SPAN -
H = DESIGN HEIGHT -
HALF PLAN HALF PLAN ELEVATION

DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A TRANSVERSING
LOAD OF 1,800 POUNDS AT YIELD AS RECOMMENDED BY RESEARCH
REPORT 280-1, SAFETY TREATMENT OF ROADSIDE CROSS DRAINAGE
STRUCTURES, TEXAS TRANSPORTATION INSTITUTE, MARCH 1981.

6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT
TO UNITS OF HORIZONTAL DISPLACEMENT (V:H).

30° £7.5°. AS SHOWN PER CULVERT SKEW ORIENTATION ON

THIS SHEET.

7. FOR EROSION PROTECTION SEE STANDARD B19.

8. ALL REINFORCEMENT BARS SHALL BE EPOXY COATED (E).

31/2"

9" H 12
l3 MIN. 3"CL.
—
L | T(E) BARS)
T | / H(E) DOWELS|
) Ll !
-g II |i’ “ ~ =7 i
===
Y(E) BARS 1
I /A
J(E) DOWELS e U | 1
ELEVATION

PIPE ARCH DETAILS

Cc

| Lo, L4,ORL3
Pl'DE RUNNER Rl

| |
— |

DETAIL A
% NOTE: —
WHERE Lo, L1 OR L3 EXCEEDS THE FOLLOWING

LENGTH, THE PIPE RUNNER SHALL BE
STRENGTHENED OVER THE MIDSPAN AS SHOWN.

PIPE LENGTH
3"@, SCH. 40 12'-8"
3"@, SCH. 80 15'-4"

PIPE
0.D. +1%"

al

PIPE
’/ 0.D. +1%"

NOTE:

A%"D X 91" BOLT

WITH ADDITIONAL R WASHER
PLACED IN A %"@ HOLE
DRILLED THROUGH THE
HEADWALL OR A %"@ x 8"
THREADED ROD EPOXY
GROUTED IN A %"@ HOLE
WITH A MIN. EMBEDMENT OF
6%" MAY BE USED IN

LIEU OF CAST-IN-PLACE
BOLT SHOWN.

| ¢ %"@ BOLT %D X 6%"
3 (LENGTH=PIPE  BOLT WITH
0.D.+2") WASHER
PLAN AT HEADWALL
TOP OF WALL
Lo
T
5 [N“-PIPEO.D./2-%"

% %

ELEVATION AT HEADWALL

1" X 2"

TOP OF WINGWALL

SLOTTED HOLE

4" WIDE BLOCKOUT
FOR PIPE

\ %"@ x 11" BOLT WITH WASHER OR %"@
12" THREADED ROD EPOXY GROUTED IN A

%"® HOLE WITH A MINIMUM EMBEDMENT

OF 7". A4"@ HOLE IN THE PIPE RUNNER
MAY BE FIELD DRILLED IN LIEU OF THE

SLOTTED

HOLE SHOWN.

SECTION THRU TOEWALL

L?E’/(L CULVERT

P

CULVERT SKEW ORIENTATION

*-L2X2X%"-3"QPIPE
LENGTH =Lg, L1 OR L3
MINUS 4'-0" (SEE DETAIL A)

SECTION C-C

ffffffffffff @ ROADWAY

q
Y 1ttinois
v, 1ollway

REVISIONS

DATE

DESCRIPTION

PIPE RUNNER DETAILS

03-01-2022

REVISED HEADWALL THICKNESS AND

REBAR TABLE

03-11-2015

REVISED NOTES

02-07-2012

TABLE QUANTITIES REVISED

CULVERTS

END TREATMENT WITH PIPE
RUNNERS, FOR SINGLE

30° SKEW, 1:4 SLOPE, H = 4'

VERSION:

2022-03

STANDARD:

B17-05

SHEET:

1 oF 2




"s,

CULVERT TABLE OF DIMENSIONS PIPE RUNNERS FOR ONE END SIZE 3" DIA. HEADWALL END
SIZE WINGWALL PIPE-ONE PER EACH LENGTH SHOWN @ CULVERT :
(FEET) SCHEDULE HEADWALL PIPE 15° WALL 45° WALL \7;'1
SXH L NL NR v Wi W2 WL WR TA NO. Lo L1 Lo L3 L4
3x2 10-10" 11-2%" 15'-3%" 7 3-5%" 11-4%" 2-10%" 10-10" 6" 40 2 1210 7-10" - 9-2" -
3x3 14-10" 15-4%" 20-11%" 7 3-5%" 14-3%" 3-11%" 14'-10" 6" 40 2 178" 126" - 13-11" 6-7"
4x2 10-10" 11-2%" 15-3%" 7" 4-7%" 12-6%" 2-10%" 10-10" 6" 40 2 12-10" 7-10" - 9-2" -
4x3 14-10" 15-4%" 20-11%" 7 4-7%" 15-5%" 3-11%" 14-10" 6" 40 2 17'-8" 126" - 13-11" 6-7"
4x4 18-10" 19'-6" 26"-7%" 7 4-7%" 18-4%" 5-0%" 18-10" 6" 80 2 224" 17-3" 7'-4" 18-7" 114"
5x2 10-10" 11-2%" 15-3%" 7 5-9%" 13-8%" 2-10%" 10-10" 6" 40 3 12'-10" 7-10" - 9-2' -
5x3 14-10" 15-4%" 20-11%" 7 5-9%" 16-7%" 3-11%" 14'-10" 6" 40 3 17'-8" 126" - 13-11" 6-7"
5x4 18-10" 196" 26'-7%" 7 5-9%" 19-6%" 5-0%" 18-10" 6" 80 3 22'-4" 17'-3" 7-4" 187" 11'-4"
6x3 14-10" 154" 20-11%" 7 6-11%" 17-9%" 3-11%" 14'-10" 6" 40 3 17'-8" 126" - 13-11" 6-7"
6x4 18-10" 196" 26'-7%" 7 6-11%" 20-8%" 5-0%%" 18-10" 6" 80 3 224" 17'-3" 7-4" 187" 11'-4" /
7x3 14-10" 15-4%" 20-11%" 7 8-1" 18-11%" 3-11%" 14-10" 6%" 40 4 17'-8" 126" - 13-11" 6-7" : \
7x4 18-10" 19'-6" 26'-7%" 7 8-1" 21-10%" 5-0%" 18-10" 65" 80 4 224" 173" 7-4" 18-7" 11'-4" EQUAL SPA. TOEWALL END
8x4 18-10" 196" 26'-7%" 7 9-2%" 23-0%" 5-0%" 18-10" 7 80 4 22'-4" 17'-3" 7-4" 187" 11'-4"
PIPE RUNNER LAYOUT
CULVERT TABLE OF REINFORCEMENT BARS FOR ONE END
SIZE | H(E) DOWELS | J(E) DOWELS |  p(k) gaRS P1(E) BARS P2(E) BARS - ONE PER EACH LENGTH SHOWN QE) BARS R(E) BARS | S(E) BARS [S1(E) BARS| U(E) BARS-ONE PER EACH LENGTH SHOWN
(FEET) # @12 #@12" 44 @ 12" @12 # @ 12 @12 344 45° WALL | 15° WALL #4 @12
2-6"LG. 4-0"LG. LENGTH 2-#4 2-#4 45° WALL
SXH NO.*| NO.**| NO*| NO.**| NO.| LENGTH | NO.| GCs Ce C7 Cs LENGTH a a2 a3 3 as NO. Ci Cy Cs Cq LENGTH | LENGTH | LENGTH | LENGTH a ar ag ag
3x2 3 3 2 2 1 131" 5 106" 16" 56" 6-6" 172" 54" 9-1" - - - 5 116" 411" 710" 8-7" 16'-5" 11-10" 14'-10" 110" 6-2" 11-10" - -
3x3 4 4 2 2 0 - 7 14'-6" 16" 76" 8-6" 21-2" 54" 9-1" - - 7 14'-5" 411" 9-4" 100" 19-4" 149" 20-6" 152" 6-2" 11-10" 176" -
4x2 3 3 2 2 2 131" 5 10-6" 16" 5.6" 6-6" 17'-2" 2-3" 6-0" - - 5 12-8" 6-1" 90" 9-9" 189" 130" 14'-10" 110" 6-2" 11-10" - -
4x3 4 4 2 2 1 171" 7 14'-6" 16" 7-6" 8-6" 21-2" 23" 6-0" 13-6" - 7 15-7" 6-1" 106" 11-2" 21-8" 15-11" 20-6" 15'-2" 6-2" 11-10" 17'-6" -
4x4 5 5 2 2 0 - 9 186" 16" 9-6" 106" 252" 2-3" 6'-0" 136" 173" 9 186" 6-1" 111" 128" 247" 18-10" 26'-2" 19-4" 6-2" 11-10" 17'-6" 231"
5x2 3 3 2 2 3 131" 5 10-6" 1-6" 5.6" 6'-6" 17-2" 210" 6-7" - - 5 13-10" 73" 102" 10-11" 21-1" 14'-2" 14'-10" 110" 6-2" 11-10" - -
5x3 4 4 2 2 2 171" 7 14'-6" 16" 76" 8-6" 21-2" 210" 6-7" 140" - 7 169" 73" 11'-8" 124" 240" 171" 20-6" 152" 6-2" 11-10" 176" -
5x4 5 5 2 2 1 21-1" 9 186" 16" 9-6" 106" 252" 2-10" 6-7" 140" 179" 9 19-8" 7-3" 13-1" 13-10" 26'-11" 200" 26-2" 194" 6-2" 11-10" 17'-6" 23-1"
6x3 4 4 2 2 3 171" 7 14'-6" 16" 7-6" 8-6" 212" 34" 71" 147" - 7 171" 8-4" 129" 13-6" 26-3" 18-3" 20-6" 15-2" 6-2" 11-10" 17-6" B
6x4 5 5 2 2 2 21-1" 9 186" 1-6" 9-6" 106" 252" 3-4" 7-1" 147" 183" 9 20-10" 8-4" 14'-3" 14'-11" 29-2" 212" 26-2" 19-4" 6-2" 11-10" 17'-6" 23-1"
7x3 4 4 2 2 4 17-1" 7 146" 16" 7-6" 8-6" 21-2" 4-0" 7-9" 152" - 7 19-1" 9-6" 13-11" 14'-8" 28-7" 195" 20-6" 152" 6-2" 11-10" 176" -
7x4 5 5 2 2 3 21-1" 9 186" 16" 9-6" 106" 25-2" 4-0" 7-9" 152" 186" 9 22'-0" 9-6" 155" 161" 31-6" 22'-4" 26'-2" 19-4" 6-2" 11-10" 17'-6" 23-1"
8x4 5 5 2 2 5 21-1" 9 186" 16" 9-6" 106" 252" 4-6" 8-3" 159" - 9 23-1" 10-8" 16'-6" 17'-3" 33-9" 23-6" 26-2" 194" 6-2" 11-10" 17-6" 23-1"
TABLE OF REINFORCEMENT BARS FOR ONE END TOTAL QUANTITIES Noi
CULVERT U1(E) BARS-ONE PER EACH LENGTH SHOWN V(E) BARS V1(E) BARS T(E) BARS | T(E) BARS ONE END REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT.
SIZE 4@ 12 #4 @ 105" # @ 10.5" 2 W(E) BARS 2W1(E)BARS | Y(E) BARS gg)s( gl-gg REINE. PIPE
(FEED) 15° WALL 45° WALL 15° WALL 497 WALL 157 WALL 8#5 | CULVERT| ARCH cone BARS | RUNNERS
SXH aio a a2 a3 No. Co C1o C11 C12 LENGTH No. Co C1o C11 C12 LENGTH SIZE LENGTH | SIZE | LENGTH LENGTH | LENGTH LENGTH CU. YD LB. FT.
3x2 4-6" 8-7" B B 16 | 249" 6" 7 2-8" 6'-3" 12 29" 6" 7 2-8" 6-3" #5 14'-5" #5 108" 44" 3-2" 3-8" 3.8 396 41.67
3x3 46" 8-7" 12-9" - 23 | 329" 6" 6" 39" 7-3" 16 3°9" 6" 9" 3-6" 7-3" #5 20-2" #5 14-11" 44" 42" 4-8" 5.8 580 67.17
4x2 4-6" 8-7" - - 16 | 299" 6" 7 2-8" 6-3" 12 2-9" 6" 7 2-8" 6-3" #5 145" #5 108" 56" 3-2" 3-8" 42 430 41.67 % 45° WALL
4x3 4'-6" 8-7" 12-9" - 23 | 3.9 6" 6" 3-9" 7-3" 16 3-9" 6" 9" 3-6" 73" #5 20-2" #5 14-11" 5-6" 4-2" 4-8" 6.3 617 67.17
4x4 4-6" 8-7" 12-9" 16-11" 29 | 4-9" 6" 7 4-8" 8-3" 21 49" 6" 8" 47 8-3" #6 25-11" #6 191" 5-6" 5-2" 5-8" 8.8 874 97.83 %% 15° WALL
5x2 4-6" 8-7" - - 16 | 2-9" 6" 7 2-8" 6-3" 12 2-9" 6" 7 2-8" 6-3" #5 14'-5" #5 10"-8" 6-8" 3-2" 3-8" 4.6 460 54.17
5x3 4-6" 8-7" 12-9" - 23 | 329" 6" 6" 3-9" 7-3" 16 39" 6" 9" 3-6" 73" #5 20-2" #5 14-11" 6-8" 42" 4-8" 6.8 653 84.42
5x4 4-6" 8-7" 129" 16-11" 29 | 4-9" 6" 7 4-8" 8-3" 21 49" 6" 8" 47 8-3" #6 25'11" #6 191" 6-8" 5-2" 58" 9.4 915 119.83
6x3 4-6" 8-7" 129" - 23 | 3.9 6" 6" 3-9" 7-3" 16 3-9" 6" 9 3-6" 7-3" #5 20-2" #5 14-11" 7-10" 42" 48" 7.3 688 84.42
6x4 4-6" 8-7" 129" 16-11" 29 | 4-9" 6" 7 4-8" 8-3" 21 4-9" 6" 8" 4-7" 8-3" #6 25'-11" #6 191" 7-10" 5-2" 58" 9.9 957 119.83
7x3 4-6" 8-7" 12-9" - 23 | 329" 6" 6" 3-9" 7-3" 16 3-9" 6" 9" 3-6" 7-3" #5 20-2" #5 14-11" 9-0" 42" 48" 8.0 724 101.67
7x4 4-6" 8-7" 129" 16-11" 29 | 4-9" 6" 7 4-8" 8-3" 21 49 6" 8" 47 8-3" #6 25'11" #6 191" 9-0" 5-2" 58" 10.9 999 141.84
8x4 4-6" 8-7" 129" 16-11" 29 | 4-9" 6" 7 4-8" 8-3" 21 49" 6" 8" 47 8-3" #6 25'-11" #6 191" 10-2" 5-2" 58" 12.0 1042 141.84 PIPE ARCH AND ELLIPTICAL PIPE CULVERTS
FOR PIPE OR ELLIPTICAL PIPE
. CULVERTS SELECT APPROPRIATE
@ "S" & "H" FROM SIZES SHOWN.
VARIES VARIES " | ADD THE FOLLOWING ADDITIONAL
Cq Cy BARS:
; e i : . . . o a) 1 ADDITIONAL Y(E) BAR
L4 & g @ @ e ‘ 5 20 2-0" Eb; #4-T1 BARS @ A(PF)’Rox.
CUT LINE NO. OF - - ‘ ‘ ‘ & T1(E) BARS 12" CTS. (NO. =S +2)
—\ Cs Ce BARS Co C1o - - - ~
R EQUAL 11 % % o .y I .
Ca Cs SPACES : : : 23 - Ne THE WEIGHT OF THE ADDITIONAL BARS AND THE
CUTLINE NO. OF CUT LINE NO. OF o ADDITIONAL QUANTITY OF CONCRETE IN THE HEADWALL
P(E) BARS BARS FIELD CUTTING DIAGRAM BARS 10%" o 10%" L - SHALL BE ADDED TO THE QUANTITIES SHOWN.
EQUAL EQUAL 5 | ‘ 4 J‘ . . -
Ce | Cr SPACES Q(E) BARS Cir |, Cr SPACES
FIELD CUTTING DIAGRAM 45° WALL 15° WALL 45° WALL 15° WALL FOR BOX CULVERTS 45° WALL 15° WALL - T
FIELD CUTTING DIAGRAM ]]]1'1101:9
P1(E) BARS FOR BOX CULVERTS FOR PIPE ARCHES FOR PIPE ARCHES
al1TOa5 V(E) AND V1(E) BARS L ]b][ﬂ’z’zy/
H(E) DOWELS J(E) DOWELS
END TREATMENT WITH PIPE
APPROVED BY: Dare: RUNNERS, FOR SINGLE
CULVERTS
@QN\Q P2(E) BARS 30° SKEW, 1:4 SLOPE, H < 4’
ova D 03/01/2022
CHIEF ENGINEERING OFFICER VERSION: STANDARD: SHEET:
2022-03 B17-05 2 oF 2




T(E)BARS - TIP BARS

NOTE:
- TO CLEAR PIPES A%'D X 9% BOLT
¢ BOX CULVERT Y(E) BARS PIPE WITH ADDITIONAL R WASHER
WI(E) BARS — S s/2 ¥ 7/ oD+ 1% PLACED IN A %"@ HOLE
2 TOP OF Y(E) BARS = I VA AN NN s DRILLED THROUGH THE
KK |~ CONTRACTOR SHALL 7 CULVERT! ‘/[ 2.P(E) BARS ’J I \TT ] B HEADWALL OR A %"@ x 8"
1-0"+WF PROVIDE BARS AS T ¥ H(E) DOWELS \ %gxel  HREADED ROD EPOXY
‘ ! NEEDED TO SUPPORT =" mi ¢ PIPE RUNNER a 4" X 6% 7o
YO BOLT VA(E) BARS — T k | : " BOLTWITH GROUTED IN A %@ HOLE
4 ‘ < | BAR W ON INSIDE ‘ PRIGEAS Y R-SCH.40PIPE ) ov/Z %"@ BOLT WITH WASHERS 2-P(E) BARS i \\ _— PIPE WASHER ~ WITHAMIN. EMBEDMENT OF
#3 ANCHOR BAR(E) U1(E) B‘ARS FACE OF WINGWALL | ,/ S0 R -SCH. 80 PIPE PLACED IN A %4'@ HOLE oD, + 1% | o) 1'% X BOLT 6%" MAY BE USED IN
ANCHOR BARS(E CONST.JT Al / T | L1 TOLg FIELD DRILLED IN THE WALL 3 (LENGTH=PIPE  LIEU OF CAST-IN-PLACE
(E) ST \ ‘ / Y(E) BARS SEE PIPE RUNNER LOCATIONS 0.D. +2" BOLT SHOWN.
CONTRACTOR SHALL PROVIDE 2-#3 W " DETAIL FOR DIMENSION
ANCHOR BARS(E) PER SIDEWALLBOLT. l ;,F SECTION AT WING PLAN AT HEADWALL
DETAIL B e rmE 2 | ! z
DETALS E1(E) BARS Zna BA(Ré ® ; I Y(E) BARS - _ PIPE
C1(E) BARS (C(E) BARS SIMILAR) < o|d TOP OF WALL 1
D1(E) BARS — L = SECTION F-F %" B -SCH. 40 PIPE = Z(E) BARS O.D..2+ 7%
8 = | %6" _-SCH. 80 PIPE SECTION C-C _—
|0 TOP OF WINGWALL PIPE O.D. + 1/2" B PIPE 0.D./2 + 3"
SECTION A-A NOTE: B ! {
NOTE: J(E) & H(E) DOWEL BAR NOT PIPEO.DJ2 G PIPE&BOLT
F(E), F1(E), V(E) & V1(E) BARS ARE TO BE REQUIRED WITH EXISTING BOX
FIELD CUT PER CUTTING DIAGRAM. PLACE CULVERTS PROVIDING THE NOTE: S5 NPIPEOD2 + %"
BARS WITH DIMENSIONS C5-Cy, C15-Cig REINFORCING FROM THE EXISTING S'STES%% [I)S|AT1\;|EETE|§E RUNNER B
BEGINNING AT HEADWALL AND BARS WITH BOX IS EXTENDED INTO THE NEW : w
DIMENSIONS C4-C3, C16-C17 BEGINNING AT CONCRETE A MINIMUM OF 1'-3". PROVIDE 2%"@ ACCESS HOLE - ELEVATION AT HEADWALL
THE TOEWALL END. END OF R - .
ELEVATION AT WING 3 TYP. TOP OF WINGWALL
B 4_| S S qrx 2"
D So
| % SLOTTED HOLE
w1 /
| J(E) DOWELS \ \ e " O.D. OF CULVERT PIPE — | ‘ 1 0.D. OF PIPE
| K(E) BAR (K1(E) BAR SIMILAR) N / OR PIPE ARCH OR PIPE ARCH
| @ CULVERT T(E) K(E) BARS L ToLe
| ZE) BARS ) H(E) DOWELS J
| o . HEADWALL
1 QRS ¥/ Eno \ L \/ E(E) BARS E(E) BARS PIPE 0.D. - 1%" ‘
| F F / K(E) Y(E) BARS [N~ BLOCKOUT FOR PIPE
! > | / e ?ﬁsRS BARS (WIDTH=PIPE O.D. + ")
\ E(E) BARS (FANNED) F K — —/— . NEayy — N o
i E1(E) BARS SIMILAR — @ & | © J |~ %"@ BOLT WITH WASHER OR
| : ~] v € PIPE ARCH THREADED ROD EPOXY GROUTED
| o —— B L 7w
| 3 e | wern
\ T| DOWELS LL—J AT
! ; | \_ Z(E) BARS SHOWING REINFORCEMENT BARS SHOWING DIMENSIONS IN THE PIPE RUNNER MAY BE
} = I FIELD DRILLED IN LIEU OF THE
| N SLOTTED HOLE SHOWN.
| G| U(E)BARS |
| ~ f 1o . SECTION THRU TOEWALL
! Im | +— D(E) BARS Y(E) BARS Tr N
Wl W(E)BAR: | ot ©
i i WE BARS I ‘A\ H(E) DOWEL \5 _ |
| ) 2 J(E) DOWEL T CULVERT
| z o W x ol el o0 e
i a z : .
| = V(E) BARS IR —
~ (e} | = \©|s [
! =z I F(E) BARS [ |
| n ! w T /
P a — Lo ¢ ROADWAY
= | J i : /!
E % | — C(E) BARS T ] / ‘
< Z || et l J 5 !
= S | U(E) BARS P(E) 5
o ) " Bars © Eﬁ
& z
o ® | it T CULVERT SKEW ORIENTATION
7 2 3 3" Y(E) BARS
RE) A 2 % CL.
X 2 H R(E) BARS SECTION B-B
\
u u t u t . *x Q I
! ! ! L/ é ™ W * 5 FOR PIPE AND PIPE-ARCH CULVERTS
/ \[T - .
S(E) BARS ‘ ‘L TOEWALL > © TOP FACE * NOTE:
WR END %% DOWEL BARS EXTENDING TF| . BARS WHERE Lo, Ly, Ls OR Ls EXCEEDS
E THE FOLLOWING LENGTH, THE PIPE
INTO THE CONCRETE BOX o 3.0
w2 Lo Ls. L, OR L RUNNER SHALL BE STRENGTHENED
CULVERT ARE INCLUDED Ol OVER THE MIDSPAN AS SHOWN
| IN THE QUANTITIES. ‘ NE ‘
HALF PLAN HALF PLAN ELEVATION D-D PIPE RUNNER ~ PIPE LENGTH
I SHOWING REINFORCEMENT BARS SHOWING DIMENSIONS [ ‘ ] * T L2X2X%"3'g PIPE 30, SCH.40 128"
D S = DESIGN SPAN = L2%x 2% x %- 3'9,SCH.80  15-4"
H = DESIGN HEIGHT ANGLE 3%' & 4'3 PIPE 3'0.SCH.80 221"
FOR BOX CULVERTS 20" E 20" LENGTH=Lo,L1,L4ORLs 47, SCH.80 294"
GENERAL NOTES: . - MINUS 4'-0" (SEE DETAIL A)
1. ALL CONCRETE SHALL BE CLASS Sl. 3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO DETAIL A SECTION E-E
REINFORCED CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE UNITS OF HORIZONTAL DISPLACEMENT (V:H).
2, ALL EXPOSED CONCRETE EDGES SHALL HAVE A %" x 45°

CHAMFER. CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED
A MINIMUM OF ONE FOOT BELOW FINISHED GROUND LEVEL.
COVER FROM THE FACE OF CONCRETE TO THE FACE OF

REINFORCEMENT BARS SHALL BE 2", UNLESS OTHERWISE SHOWN.

4.

REQUIRED IN HEADWALLS FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE

ADDED TO THESE QUANTITIES.

THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 30° +7.5°. AS
SHOWN PER CULVERT SKEW ORIENTATION ON THIS SHEET.

7. FOR EROSION PROTECTION SEE STANDARD B19.

8. ALL REINFORCEMENT BARS SHALL BE EPOXY COATED (E).

DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A TRANSVERSING LOAD OF

PIPE RUNNER DETAILS

q
Y litinos

v, 1ollway

REVISIONS END TREATMENT WITH PIPE
1,800 POUNDS AT YIELD AS RECOMMENDED BY RESEARCH REPORT 280-1, DATE DESCRIPTION RUNNERS. FOR SINGLE AND
APPROVED BY: DATE: SAFETY TREATMENT OF ROADSIDE CROSS DRAINAGE STRUCTURES, TEXAS 03-01-2022 | REVISED HEADWALL THICKNESS AND M U LTI l’: L E C U LV E RTS
REBAR TABLES
TRANSPORTATION INSTITUTE, MARCH 1981. .
03-11-2015 | REVISED NOTES 30° SKEW, 1:4 SLOPE,
W 03/01/2022 03-31-2014 | TABLE QUANTITIES REVISED H<8' AND S=VARIES
CHIEF ENGINEERING OFFICER 02-07-2012 | TABLE QUANTITIES REVISED VERSION: STANDARD: SHEET:
2022-03 B18-06 10F 2
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TOTAL QUANTITIES INCREASE IN
ONE END QUANTITIES FOR 1'
TABLE OF DIMENSIONS MINIMUM "S" INCREASE IN 5"
REINF. REINF
conc. | REINE cONe. | REINE
S| H L NL NR ww Wy w, (4 WL WR WF TF CU.YD. | poUND | CU.YD.| POUND
93| 144 14-10%" 20-3%" 7 10-4%" 20-10%" 3-10%" 144" 3" 7" 9.8 1010 0.22 33
9 4 184" 18-11%" 25-11%" 7" 10-4%" 23-9%" 211" 18-4" 9" 8" 14.8 1270 022 33
5] 5 22'-4" 23-1%" 31-7" 7" 5-9%" 22-1%" 5-11%" 22-4" 1-3" 8" 16.8 1380 0.22 33
6] 6 26'-4" 27-3%" 37'-2%" 7 6-11%" 26-2%" 7-%" 26-4" 1-9" 8%" 23.5 1860 0.22 33 NOTE:
7 7 30'-4" 31 ._47/8" 42'1 0%" 8" 81" 30._31/2.. 81 1/2.. 30-4" 23" o" 315 2330 0.22 33
R R ey prs 5 oo e o o% T oF b S50 0o » REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT.
PIPE RUNNERS FOR ONE END TABLE OF REINFORCEMENT BARS FOR ONE END
WINGWALL PIPES - ONE PER EACH LENGTH SHOWN HEADWALL PIPES 1-C(E) BAR 1-C1(E) BAR D(E) BAR D1(E) BAR #4-E(E) BARS #4-E1(E) BARS
N . 444 4-#4 N '
SIZE 15° WALL 45° WALL TOTAL 45° WALL 15° WALL 45° WALL 45° WALL 45° WALL ® 15° WALL 6
DIA.
H| (DIA)  |SCHEDULE Ly Ly Ls Ls Ls Le L Le s NO. Lo LENGTH | size LENGTH SIZE | LENGTH LENGTH LENGTH | NO. | LENGTH | NO. | LENGTH
3 3" 40 1111 - - 13-3" 6-0" - B - 9 4 16-10" 98.50 #4 20-8" #4 15-3" 229" 172" 2 214" 2 170"
4 3" 80 168" - - 180" 10-9" - B - 9 4 21-7" 131.75 | #4 264" #4 19'-5" 28-5" 21-4" 2 270" 2 21-1"
5' 3% 80 21-4" 11-6" B 228" 15-5" 82" _ B 5' 3 264" 158.08 | #4 320" #4 23-7" 341" 256" 2 32-8" 2 253"
6 3% 80 261" 162" - 27-9" 20-2" 12-11" 5-8" - 6' 3 31-0" 201.75 | #4 37-8" #4 278" 39-9" 29-7" 3 384" 3 294"
7 4 80 30-10" 20-11" 110" 322" 249" 17-8" 10-9" B 7 4 359" 291.08 | #5 44-10" ®) | #5 31-10" 46-11"_®) 33-9" 3 440" 3 33-6"
8' 4" 80 35-9" 258" 15-9" 36-10" 29-7" 224" 151" 10" 8 4 406" 350.83 | #5 506" (6) | #5 360" 526" (6) 37-10" 3 49-8" 3 37-7"
TABLE OF REINFORCEMENT BARS FOR ONE END
F(E) BARS EQUALLY SPACED L(E) BARS F1(E) BARS EQUALLY SPACED H(i)f)l:g)\:\l;LS H(i)sD@O\?/;LS J(E)‘lD-O;lt\;/ELS 1-K(E) BAR 1-K1(E) BAR 2-W(E) BARS 2-W1(E) BARS
45° WALL 45° WALL 15° WALL 45° WALL 15° WALL @ 45° WALL 15° WALL 45° WALL 15° WALL
H | sizE | NO| ¢4 Cy Cs Ca LENGTH SIZE | NO. Co |LENGTH | sizE|NO.| ¢y Cy Cs Cs |LENGTH |NO.|LENGTH [NO.|LENGTH | LENGTH | SIZE Cs | LENGTH | SIZE Ce LENGTH |SIZE LENGTH SIZE | LENGTH
3| # [ 10| 11" 2-2" 20" 241" 9-3" # | - - - # | 8 111" | 22 2-0" 2-1" 9-3" 3 3-0" 3 3-0" 4-6" #5 4-3" 5-9" #5 | 3-10" 54" #5 20-6" #5 14-11"
4| #4 | 12| 11 2-8" 2-3" 24" 9-9" # | 1 3-10" 6-5" | #4 | 10 | 111" | 2.8 2-3" 2-4" 9-9" 4| 30" 4 3-0" 4-6" #5 50" 6-6" #5 | 4-4 510" #6 26'-4" #6 192" NUMBER OF HEADWALL
5 # | 15[ 111" 3-2" 2-6" 2-7" 10-3" | #4 | 2 4-6" 71" | #4 |12 ] 111" | 32 26" 2-7" 10-3" | 5| 3.0 5 3-0" 4-6" #5 58" 7-2" #5 | 4-10" 6'-4" #6 322" #6 235" PIPE RUNNERS
6| #5 | 18] 111" 3-8" 2-9" 210" 10-9" | #5 | 2 5-3" 710" [ # [ 14] 111" | 38" 2-9" 210" 10-9" | 6| 3-0" 6 3-0" 4-6" #5 6'-5" 711" #5 | 5-4" 6-10" #6 380" #6 278" FOR 1 END
7| # | 20| 20 4-3" 31" 32" 15 | # | 3 6-0" 87" | #5 | 16 2-0" 4-2" 3-1" 3-1" 11-4" 7| 30 7 3-0" 4-6" #5 71" 8-7" # | 5-10" 74" #7 454" ®) | #7 31-11" o
8| #6 | 23] 21" 410" | 35" 36" 124" | # | 3 | 69" 94" | #6 | 18| 21" | 4-8" 34" 35" 11-11" | 8] 30" | 8 | 30" 46" #5 710" | 94" # | 65" 711" #7 512" 6 | #7 36-2" S NO.| s :
10 5 | 23| 11
TABLE OF REINFORCEMENT BARS FOR ONE END 11 5 24| 1
U(E) BARS - ONE PER EACH LENGTH SHOWN U1(E) BARS - ONE PER EACH LENGTH SHOWN V(E) BARS V1(E) BARS 1:25, g gz, E
@12 # @ 12" #5-EQUALLY SPACED #5-EQUALLY SPACED n "
45° WALL 15° WALL 45° WALL 15° WALL 14 7 27 12
15' 7 |28 13
H Cr Cg Co C1o Ciq Ci2 C13 Ciy ® Cr Cg Cy Cio Ci1 Ci2 Ci3 Ciq NO. Cis C1s Ci7 C1s C1g LENGTH |NO. C1s C1s Ci7 Cig Cqg | LENGTH 16" 8 29 | 13
7 rED g e — — - - - yory T 12.9° - — — — — B 340" o 7.. yors 1-0" FET 7 1 310 o o T T-0" R 7 s T30 14
4 6-2" 119" 17'-5" 23-1" - - - - 4-6" 8-7" 12-9" 16-11" - -~ - - 49 [ 411" 10" 9" 50" 10" 79" 35 | 4-11" 10" 10" 411" 10" 7-9" 18' 8 | 31| 14
5' 6-2" 119" 17'-5" 231" | 28-9" - - - 46" 8-7" 12-9" 16-11" 210" -~ - - 60 | 5-11" 10" 9" 6-0" 10" 8-9" 43 | 5-11" 10" 11" 5-10" 1'-0" 8-9" 19 9 [32] 15
6' 6-2" 11-9" 17'-5" 231" | 28-9" 345" - - 46" 8-7" 12-9" 16-11" 21-0" 252" - - 72 611" 10" 8" 71" 10" 9-9" 52 | 6-11" 10" 10" 6-11" 10" 9-9" 20' 9 [33 | 15
7 6-2" 119" 17'-5" 231" | 289" 34'5" | 40-0" - 4-6" 8-7" 12-9" 16-11" 21-0" 25-2" 29-4" - 83 8-0" 11" 9" 8-2" 1-0" 10-11"_ | 60 8-0" 11" 11" 8-0" 10" 10-11" 21" 10 | 34| 16
8' 6-2" 11'-9" 17'-5" 23-1" | 289" 345" | 40-0" 473" 46" 8-7" 12-9" 16-11" 210" 252" | 294" 335" | 94 9-0" 11" 10" 9-1" 11" 12-1" | 68 9-0" 11" 1" 9-0" 11" 121" 22' 10 | 35 | 16
TABLE OF REINFORCEMENT BARS FOR MINIMUM "S" - ONE END
Y(E) BARS | R(E) BARS Z(E) BARS S(E) BARS T(E) BARS P(E) BARS
12-#5 6-#5 #1@12" #@12" #@12" 8-#5
® | ® ® © o) ®
s H | LENGTH | LENGTH | No. |LENGTH | No.| LENGTH | No. |LENGTH |LENGTH Cs Cs
29 | 3 11'-4" 19-10" 10 | 5-4" 20 | 6-10" | 10 | 3-0" 6-8" 5
29 | & 11'-4" 22-10" 10 | 5-4" 23| 6-10" [ 10 3-0" 7-8" N & w
g LVERT
25| 5 | 69" 211" 6 | 54" | 21| 610" | 6| 30 88" 5 N ! ceu
26 | 6 7-10" 252" 7 54" 25 | 6-10" | 7 3-0" 9-8" ol (Hesas o o
27| 7 | 9 293" 8 | 54" | 30| e6-10" | 8| 30 10-8" 1-0%" (H=384) _| 5" (H=3) :
=8 8 104" 33-4" 9 5-4" 34 6-10" 9 3-0" 11'-8" 1-0" (H=5-8") 5%" (H=4'&5") .
6" (H=6) 7
6%" (H=7'88") 45° WALL 15° WALL S NOTES FOR TABLES:
N~
K(E) BARS K1 BARS FOR BOX CULVERTS FOR PIPE CULVERTS I, [©) THE NUMBER OF S(E), T(E) AND Z(E) BARS SHALL BE INCREASED
I BY 1 FOR EACH 1 FOOT OF INCREASE IN DIMENSION "W,".
VARIES VARIES J(E) DOWELS | 5
" 2 THE LENGTH OF R(E) AND Y(E) BARS SHALL BE INCREASED BY
N : < i 1-6" o 1-6" i 1'-1%" FOR EACH 1 FOOT OF INCREASE IN DIMENSION "S".
~ ~ @ !
N © = - @  THE NUMBER OF P(E) BARS SHOWN ARE FOR SINGLE SPAN PIPES
3" (15° WALL) - : OR BOX CULVERTS. THIS NUMBER SHALL BE INCREASED BY 4
815" (45° WALL) c1 C1e a | || a1 FOR EACH MULTIPLE OF PIPE OR BOX ADDED.
N A N 450 WALL 15T WAL bbbl L L /\ Ll @  THIS DIMENSION SHALL BE INCREASED BY 1-1%" INCHES FOR
CUTLINE C258 curune O 2|58 FORBOXCULVERTS FOR PIPE CULVERTS EQUAL SPA. TOEWALL END EACH 1 FOOT INCREASE IN DIMENSION "S".
k- I=E: gglag
o —
| NL+4" (15° WALL) | Z— o A H(E) DOWELS PIPE RUNNER LAYOUT 6 2BARS FOR 15° WALL, 2 BARS FOR 45° WALL.
! " o ! C. C. " " .
NR+6" (457 WALL) 4 3 Ci7 Cis 4" 4" ®  THE LENGTH OF THIS BAR INCLUDES ONE 16" MINIMUM LAP.
D(E) AND D1(E) BARS FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM
F(E) AND F1(E) BARS V(E) AND V1(E) BARS
& L % o y . .
5 ki ? Ilinors
t ( Zollway
Co 20" Z(E) BARS END TREATMENT WITH PIPE
- RUNNERS, FOR SINGLE AND
APPROVED BY: oATE: FOR BOX CULVERTS FOR PIPE CULVERTS
L(E) BARS S(E) BARS MULTIPLE CULVERTS

oD

03/01/2022

T(E) BARS

30° SKEW, 1:4 SLOPE,
H<8' AND S=VARIES

VERSION: STANDARD:

2022-03 B18-06

SHEET:
2 oF 2




1-6"

MIN.
|
,\/ : ,\/ ,\l ,\l SEE NOTE 1—~ 16"
| S < MIN.
ST 50 Io) 00500
S SEENOTE 1+ [335 5950 TSI °§§§§0§§§§°§§§§ ( SEE NOTE 1—_|
— fe) 60 00°500 0" «
5095609500960
j ooooooogoooo(gooooooooooo . ‘.
SEE NOTE 2 . .
SEE NOTE 1
. s .
2/g .
glx M v B (ZD e}
o ® B PN ol
m|< L sae . gl
< W<
i < 24 a a )
SECTION A-A SECTION AT HEADWALL
A
1
MIN.
SEE NOTE 1
i//’\//:’\///f cAO 0097005060 B
T 1= O§§o§§§§§§§§§§§ o
- OQOOOQOOOQOOOOOO N
] 05005005500950954  «
SEE NOTE 2 L
2\g o
| o] "
@< .
PLAN-0° SKEW, H=4' PLAN-0° SKEW, H<8' ..
.4
- OTHER PRODUCT OR
¢ . STONE RIPRAP
. - © 95008500k 05 008 ¢ BEDDING MATERIAL
e L B 3§°§§§§§§é§§§§0 (AS REQUIRED)
P . e 00560°50000560
a4 ° <
.,
P FILTER FABRIC
L. - (AS REQUIRED)
4
SEE NOTE 1
SECTION B-B
NOTES:
1. THE PREFERRED METHOD FOR ACHIEVING EROSION
PROTECTION AT END SECTIONS SHOULD BE THROUGH
THE USE OF PRODUCTS THAT PROMOTE
REVEGETATION WITHIN THE AREA OF CONCERN.
2. THICKNESS "t" WILL BE DETERMINED BY THE
MANUFACTURER'S RECOMMENDATION FOR THE
PRODUCT USED.
3. EROSION PROTECTION PLACEMENT SHALL BE
INSTALLED FLUSH WITH ADJACENT GRADE.
4. FOR USE WITH STANDARDS B10 TO B18.
5. STONE RIPRAP SHALL BE IN ACCORDANCE WITH THE
STANDARD SPECIFICATIONS AND DRAINAGE DESIGN
MANUAL.
q l L4 Ld
Illinois
PLAN-SKEW, H=4'

PLAN-SKEW, H=8'

v, 1ollway

REVISIONS

DATE DESCRIPTION
- - 03-11-2015 | REVISED NOTES
PPN i, = o 03-01-2010_| REVISED EROSION EROSION PROTECTION
Q\,\)\Q/ PROTECTION AND NOTES
\ \ U D 03/01/2015
P, i (o == STARDARD: ==

2015-03 B19-02 10F1




DIMENSIONS AND QUANTITIES IN TWO WINGWALLS 1:4 SLOPE

ol

INTERMEDIATE SLOTS
TOP SLOTS BOTTOM SLOTS
L A on D DIMENSIONS NO. OF SPACES CONCRETE REINF.
4"x4"x2" FOR GRATE 6"x4"x2" FOR GRATE (TYP.) 4"x4"x2" FOR GRATE CULVERT CLASS S| * | BARS *
/ \ 1 HEIGHT H L S T U A E B (o} D cY. (POUND)
1 . . . . . . -
IS [ [ [ | |- | [ | [ | [ | 36" 3-8" 140" 14-5%" 2 28" 22" 22" - 4 - 1.33 188
A " o A =
B oo |7 >~ ¥ DIAMETEREXPANSION %T& % 42" 43 16-4" 16-10" 2| 32 | 2 22" 4 - - 1.78 259
t | osEs || gotsaTigctRs. gl )t -
5 3 =% (BOTTOM SLAB) 3 48" 4.9 18'-4" 18-10%" 2 32" 212" 212" - 6 - 2.23 304
5] © d ©
] 54" 5-3" 204" 20-11%" 2 3-6" 2.2 22" 4 2 N 272 379
T d. 01 [ | 1 ] 1 J [ I [ I ] L]
] \ ] i 60" 5-10" 22-8" 23-4%" 2 3-6" 2.0 22" - 8 N 3.36 468
V(E) BARS h(E) BARS
L
PLAN
a TABLE OF BARS
PARAPET WALL MAY BE W (8-4" MAX.) :
REMOVED AND RECAST " : " IN ONE WINGWALL 1:4 SLOPE
(FIELD ENGINEER OPTION) T ) ‘ : N NO. 4 REINFORCEMENT BARS
THICKNESS OF ‘ ‘ TYPE | CULVERT NO.
TOP SLAB = - F\Nf HEIGHT MARK(E) TYPE | rReqp |LENGTH a b
— ] |
(= ) 36 h 36 STR. 4 13'-8
. r @ ool a 3/4" EXP BLT 3
Lverars b [35 /‘sg v 36 2 7 5.6" 20" | 36"
el #4 v(E) BARS AT 11" ‘ © x 36 1 15 32t |2 1-0
| X\T | @ h(E) BARS
= o of>—=— %" DIAMETER EXPANSION ‘ &) TYPE 2 42" h 42 STR. | 5 160"
) == BOLTS AT 18" | 3/4" EXP BLT 4
o|T ‘ #4 h(E) BARS AT . X(E) BARS —| 1om Va2 5 10 60" 11 | e
dbs /» FLOWLINE / EQUALSPACING 44/ e paRs AT 127 STATION, OFFSET AND 5 W(E)BARS| | <42 p 17 e g o
/ \ — 0T INVERT ELEVATION o 1 ‘ . >
e - : ————— SR 5 . 48" h48 STR. | 5 180"
o \ 2 L \ NN \ - } [<l s(E) BARS - 3/4"EXPBLT 4
NN | I 7 pe e P A e ISP I
EXISTING CUTOFF WALL —&&- | | 7|+ / R b 48 1 19 o 2uon 120"
' s o " TYPE 3
41(E) BARS A é‘ 1 B l b #4 w(E) BARAT 12 ‘ WIDTH OF FLOOR SLAB ‘ - s | e —
#s(E)BARS @ 12" | 12° RN : | 5 » E S; o | 200
de ‘ SECTION B-B .
bls SECTION A-A . TSy v54 > |15 lear | 1o | 5ean
#4 t(E) BARS AT 12" #4n(E) BARS AT 12" o SINGLE BOX < 84" WIDTH x 54 1 21 30 | 2220 | 1o
e
%% CUT BARS IN FIELD o g 60" h 60 STR. | 7 224"
NOTES: 4" | A "
NOTES: TO FIT MINIMUM 2" i 3/4" EXP BLT 5
1. v(E) BARS ARE TO BEGIN AT THE CULVERT END OF THE SLOPED HEADWALL. VERTICAL CLEARANCE 8" TABLE OF BARS IN SLAB 1:4 SLOPE v 60 2 17 77 11 | 58"
- X 60 1 23 32" 22" 10"
2. %" DIAMETER EXPANSION BOLTS SHALL CONSIST OF SELF DRILLING (PERFT. OF FLOOR SLAB WIDTH)
EXPANSION SHIELDS AND %" DIAMETER HOOKED BOLTS. HOOKED
BOLTS SHALL EXTEND A MINIMUM OF 9" INTO NEW CONCRETE WITH NO. 4 REINFORCEMENT BARS
ANCHORAGE IN ACCORDANCE WITH THE STANDARD SPECIFICATIONS.
" CULVERT NO. REINF. BAR | CONCRETE CLASS
MINIMUM CERTIFIED PROOF LOAD = 4,080 LBS. HEIGHT MARK(E) TYPE | Reqp | LENCTH 2 b LB.% SI(CY) %
36" n36 1 1 41" 21" 20" 27 45
w36 STR. 1 135"
t 36 STR 18 W-(0"-4")
3" EXP BLT — 0.67 o GENERAL NOTES:
EXISTING WINGWALL s36 3 ! 37
TO BE REMOVED 4z n42 ! ! & 22 32 53 1. ALL EXPOSED CONCRETE EDGES SHALL HAVE A %" X 45° CHAMFER.
w42 STR. ! 15-9" CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF
.. 142 STR 20 W-(0"-4") ONE FOOT BELOW FINISHED GROUND LEVEL.
%" EXP BLT 0.67
- s42 3 ! 3"7“ — — 2. COVER FROM THE FACE OF CONCRETE TO FACE OF REINFORCEMENT
———— 48 n48 1 1 4-7 2-7 2-0 33 58 BARS SHALL BE 2" UNLESS OTHERWISE SHOWN.
w48 STR. 1 179"
t48 STR 22 W-(0-4"
EXISTING CULVERTS EXISTING APRON TO BE e e z, ( ) 3. CONCRETE QUANTITIES SHOWN ARE FOR REINFORCED CONCRETE BOX
= 4 X CULVERT HEADWALLS.
TO REMAIN REMOVED IF APPLICABLE 48 3 1 3-7"
7 547 n 54 ! 1 4-11 2411t | 20 37 64 4. PAY ITEMS ARE IDENTIFIED BY AN ASTERISK ().
o w54 STR. 1 19'-9"
SAWCUT OUTSIDE AND INSIDE OF (04"
WINGWALL 2" DEEP \\ .\ tE §<4P o STR 24 W-(0™-4") 5. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT
: 4 0.67 - TO UNITS OF HORIZONTAL DISPLACEMENT (V:H).
REMOVE CONCRETE WINGWALL s 54 3 1 37
60" n 60 ! 1 411 21 | 2w 39 70 6.  ALL REINFORCEMENT BARS SHALL BE EPOXY COATED (E).
w 60 STR. 1 22-1"
160 STR 26 W-(0-4")
%" EXP BLT 0.67
s 60 3 1 3-7" Nad
q L4 Ld
REMOVAL DETAIL Hlinois
NOTES: ‘ JOIIM/ZIV
1. TYPE 2"v(E)" BARS SHALL BE ORDERED FULL LENGTH AND CUT IN THE FIELD. REVISIONS
THE REMAINING PORTION OF THE "v(E)" BARS SHALL BE USED IN THE OTHER WALL. DATE DESCRIPTION HEADWALL TYPE IV
03-01-2022 | REVISED HEADWALL TO WINGWALL IN
APPROMIR 5" AT REMOVAL DETAIL AND REVISED REBAR C o N C R ET E B OX C U LVE RT
2. THE LONG LEG OF THE "n(E)" BAR SHALL BE VERTICAL. i < 84" WIDTH
oo CD 03/01/2022 03-31-2016 | STATION, OFFSET & INVERT ELEVATION
CHIEF ENGINEERING OFFICER 3. SEE STANDARD B23 FOR GRATING DETAILS. MOVED VERSION: E’AéNSASDG: SHEET:
2022-03 - 1 0F 1




9"

I 1 [

|~— SEE TYPICAL GRATE DETAILS

TOP OF WINGWALL

PLAN VIEW (NO SKEW)

SINGLE BOX CULVERT < 84" WIDE

NI
IR

INY

=

SECTION A-A

END TREATMENT - MULTIPLE OR SINGLE CELL

@ ROADWAY
\

BOX CULVERT

SEE TYPICAL

GRATE DETAILS

1:4 SLOPE

EQUAL SPACING @ 6" CTRS.

9l

VARIES

MAX ;1.
Min. '6..7 %

STATION, OFFSET AND
INVERT ELEVATION

NOTE:

REINFORCEMENT BARS AND GRATE SPACING ARE
SIMILAR TO BOX CULVERT AT NORMAL (NO SKEW).

ol

APPROVED BY:

oD

CHIEF ENGINEERING OFFICER

DATE:

03/01/2022

PLAN VIEW (WITH SKEW)
SINGLE BOX CULVERT < 84" WIDE

. - &
M 1 i %" X 1" (TYP.) /
S BARNO. 2
) M |
~
N & x
= > ~
- BARNO. 2 ? .y .
= N TYP.
[y 'F P y § x . Y
hd < =
X qr (TYP.)\ & o .
B3 [=)
s = SECTION B-B
o g - =
~ ~L| B
- S 2 .
2 —
& 7 € CULVERT N
*» T _ \ ™~
- .
- < I 5 o
2 s g & z
x z W 5 £ _ SKEW
3 x o S
[y ] ] >
| £
o
P
B B B
— t .
L,, 1 - o o H
=g s 3 |
1|| 1" o
26" TYPE A GRATE 1" 1"
2-0" TYPE B GRATE 2-6" TYPE A GRATE
2'-0" TYPE B GRATE

TYPICAL GRATE

(NO SKEW) GRATE
(WITH SKEW)
GRATING DIMENSIONS AND QUANTITIES
IN ONE HEADWALL TYPE IV
BASED ON A 1 FOOT WIDTH, 1:4 SLOPE, AND NO SKEW
GRATES BARS FOR ONE GRATE GRATING GENERAL NOTES:
CULVERT BARNO. 1 BARNO. 2 (LBS.)
HEIGHT R"‘EL(’J“('JIB:ED RT;S,'IED BARS | | cnarr | BARS LENGTH EACH GRATE 1. ALL TABLE DIMENSIONS AND QUANTITIES ARE FOR SINGLE
REQD REQD BOX CULVERT HEADWALLS. TO ADAPT ANY OF THESE TABLES
s WA | e FOR DOUBLE BOX CULVERTS, DOUBLE THE NUMBER OF
6 B 2 W-0.75 |\ = - 19.9W-21.6 GRATES REQUIRED AND ADD AN ADDITIONAL WALL. (WALL
. — THICKNESS SHALL BE SAME AS THE CENTER WALL THICKNESS
2 . 4" 21.5W-24.7
42 w-0.75 | W-1.83 OF THE BOX CULVERT).
1 B 2 0.5 1-10" 19.9W - 21.6
2. FOR QUANTITY CALCULATIONS DIMENSION "W" SHALL BE
48" 8 B 2 W-0.75 %4 110" 19.9W - 21.6 MEASURED IN FEET.
4 2 W33 24" 21.5W - 247 3. QUANTITIES FOR SKEWED HEADWALLS NOT SHOWN.
54" W-0.75 -1
05 10" -
4 B 2 1-10 19.9W-21.6 4. PAY ITEMS ARE IDENTIFIED BY AN ASTERISK (%).
W-1.33
60" x - 10" -
10 B 2 W-075 |=2=—-1 110 19.9W-216 5. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL
DISPLACEMENT TO UNITS OF HORIZONTAL DISPLACEMENT
(V:H).
6. GRATING IS DESIGNED FOR A TRANSVERSING LOAD OF 1,800
POUNDS AT YIELD.
DIMENSIONS "S" FOR SLOPE 1:4
FOR VARIOUS CULVERT SIZES AND SKEWS
CULVERT NO
HEIGHT SKEW <10° 10° < 20° 20°£30° =
36" 14'-5%" 14-7%" 15'-4%" 16'-8" ]1] / Z
1717018
40" 16-10" 174" 1711" 19-5%" ]bﬂ
48" 18-10%" 19-2%" 20-1%" 21-10" L ~J
54 204111 213%" 22'3%" 24-2%" REVISIONS
" g " 1_Q3/n ' " U 3n DATE DESCRIPTION
60 23 _4% 23 _8/4 241 O% 26-11% 03-01-2022 | REVISED BAR NO. 1 THICKNESS AND H EESVAV-IAIII_\ILGleYOPE IV
WEIGHT OF HEADWALL GRATES "
03-31-2016 | STATION, OFFSET AND INVERT BOX CULVERT < 84" WIDTH
ELEVATION MOVED
02-07-2012 | DELETED SECTION FROM PLAN VIEW VERSION: STANDARD: SHEET:
2022-03 B21-04 10F 1




12" L

(HEADWALL) (WINGWALL) ~ DIMENSIONS AND QUANTITIES IN TWO WINGWALLS 1:4 SLOPE
- o
o>
= PIPE-ARCH CIRCULAR DIMENSIONS NO. OF SPACES CONCRETE | REINF.
ELLIPTICAL PIPE PIPE CLASSSI % | BAR%
(SPAN< 77" | (DIAMETER) H L S T u A E B o] D CY. (POUND)
OO [ 1 [ 1 [ 1 [ 1 3] 1 C 11 [[A RISE < 30 s2 | wo | war | 2 |2e |22 | 22 | - | 3 | - o8 151
— ] RISE< 36" 3-8" 140" 14-5%" 2 | 2.8 22" 22" - 4 - 1.33 188
TOP SLOTS INTERMEDIATE SLOTS
4"x4"x2" FOR GRATE (TYP.) 6"x4"x2" FOR GRATE (TYP.) RISE< 42" 4-3" 164" 16'-10" 2" |32 2'-8" 21" 4 - - 1.78 251
BOTTOM SLOTS —/|
A 4"x4"x2" FOR 2 A RISE< 48" 4.9" 184" 18-10%" 2 | 32 22" 22" - 6 - 223 295
t GRATE (TYP.) ;L 1 RISE< 54" 54" 5-3" 20'-4" 20-11%" 2" | 3-6" 212" 212" 4 2 - 272 370
el e Sl e il 77;1
3 RISE< 60" 60" 510" 228" 2343 2" | 36" 2.2 2.0 - 8 - 3.36 428
—
L 66" 6'-4" 24'-8" 2551 2" | 36" 22" 22" 4 4 - 3.96 517
L] I | 1 | 1 | I | I | I | I | L] 12"
\ . . . \ g 0 0 a .
B <_| v(E) BARS h(E) BARS o, |
[y
PLAN a - E
12" NOTE: o
h1(E) BARS V(E) BARS ARE TO BEGIN AT THE CULVERT
I\yp«S END OF THE SLOPE HEADWALL TYPE 1 TYPE 2
KTe g
' |
I w TABLE OF BARS TABLE OF BARS IN SLAB 1:4 SLOPE
! |
#4 v(E) BARS AT 10" | IN ONE WINGWALL 1:4 SLOPE (PER FT. OF FLOOR SLAB WIDTH)
! |
_ IE) B/I\RS i VARIES NO. 4 REINFORCEMENT BARS NO. 4 REINFORCEMENT BARS
I I NO. NO. REINF. BARS | CONCRETE
i | #4 h(E) BARS AT II%’/QVX 9l H MARK(E) TYPE ReQD |LENGTH a b H MARK(E) |TYPE |ReQD |LENGTH a b (POUND) % [CLASSSI(CY.) %
I ! EQUAL SPACING o il
‘ I STATION, OFFSET AND H30 STR. | 4 11-8” h 131 STR.| 4 | W-0u47) ) | .
: . " ' o 131 1 X
#4 S(E) BARS @ 12 | *% #4 x(E) BARS AT 12 = / ot OFF e 30 V30 2 6 50" | 2.0 | 390" o v 3% ] ? i,_?" 3,241«,, 2?0" 52 28
I I — = X 30 1 13 32" | 22" | 10" - w 30 STR. | 1 121"
e Lo A— t30 STR | 15 | W-(0-4"
3 ST ‘ — 1 TR | . . - =N e V36 2 8 556 | 20" | 36" h136 STR | 4 | w0
© SN R i B PR 2 X 36 1 15 32 | 2 | quor v 136 1 8 e |an10r | g
A 0K e i’ | | a #4 W(E) BAR AT 12" R @\m&% TP - n 36 11 v | 2 | 207 58 43
S ! I - 44(E) BARS K R H 42 STR. | 5 160" - w 36 STR. | 1 141"
i I G > an . qqn | grqn t36 STR | 19 | W-(0-4"
A Ty | | %% CUTBARS IN FIELD 4-3 :(’ji 12 11; 2"2)" 12121 ‘1":)" 36 3 |1 $r
t(E) ! TO FIT MINIMUM 2" - - - —
#4 t(E) BARS AT 12" h 142 STR.| 4 | W-(0-4")
BAR I ‘( ) | VERTICAL CLEARANCE H 48 sTR. | 5 180" v 142 1 8 6-1"" | 5-5"
. n42 1 1 a7 | 27" | 2w0" 65 50
B c | #4 n(E) BARS AT 12" 4.9" v 48 2 14 6-5" | 1-10"| 4-7" 4-3 waz STR. | 1 165"
SECTION A-A X 48 1 19 32" 22" | 10" t42 STR | 21 W-(0'-4")
—_— s42 3 1 37"
H 54 STR. | 6 200" 148 sti | 4 Twios
5-3" V 54 2 16 6-11" | 1-10"| 5-1" v 148 1] 8 {02 P
X 54 1 21 32" | 22" | 10" o n48 1 1 a7 | 227 | 20 70 55
W W W 4-9 w48 STR. | 1 185"
8-4' MAX. 8'-4' MAX. 8-4' MAX. H 60 STR. 6 204" t48 STR 23 W-(0-4")
" " '-10" 18 7 _qqn 1_gn s48 3 1 37"
& 2 MIN. g - 2 MIN. & 8 8 510 V 60 2 7-7 111" | 5-8 T
X 60 1 23 320 | 2t2n | 1u0 h 154 STR.| 4 | W-(0-4")
(TYP.) (TYP.) V154 1 s 7o | g .
S o <Y H 66 STR. | 7 244" . n 54 1 1 411" | 211" 76 60
) @ PIPE ARCH ¢ PIPE ) ® 64" o 5 | 21 a1 | 11| g2 5-3 w 54 STR.| 1 205"
| | t54 STR | 25 | W-(0-4")
- - X 66 1 25 3-2" 2-2" | 1-0" s54 3 1 37"
I - I h 160 STR. | 4 W-(0'-4")
v 160 1 8 7-8" " | 7-0" 8"
x 510" n 60 S1 1 411" | 211" | 240" 82 66
w 60 TR. | 1 229"
?Q'IIII'IER)SEIAR% 60 STR | 27 | W-(04)
T ACH FACE T s 60 3 1 3-7
11 T R T T ] h 166 STR.| 4 | W-(04")
3 v 166 1 8 8-2" ' | 76" 8" 87 71
f=— V(E) BARS GENERAL NOTES: 64" I;IV%GG S‘IR. 1 ;413 211" | 20
4 . t66 STR | 29 | W-(0-4")
; g 1. TYPE 2 "v(E)" BARS SHALL BE ORDERED FULL LENGTH AND s 4 3 1 37
CUT IN THE FIELD. THE REMAINING PORTION OF THE "v(E)"
BARS SHALL BE USED IN THE OTHER WALL.
I | s(E) BARS
D 345 V1(E) S ey 2. THE LONG LEG OF THE "n(E)" BARS SHALL BE VERTICAL.
I BARs @6" CTRS. I
EACH FACE (TYP.) 3. PAY ITEMS ARE IDENTIFIED BY AN ASTERISK (%).
WIDTH OF FLOOR SLAB WIDTH OF FLOOR SLAB WIDTH OF FLOOR SLAB -y Y
4. SEE STANDARD B23 FOR GRATING DETAILS. ]1]1'1101:5,
SECTION B-B SECTION B-B SECTION C-C 5. ALL CONCRETE SHALL BE CLASS Sl. ‘ ]b][M/ELV
- REVISIONS
ELLIPTICAL PIPE OR PIPE-ARCH CIRCULAR PIPE 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL
DISPLACEMENT TO UNITS OF HORIZONTAL DISPLACEMENT (V:H). DATE DESCRIPTION
APPROVED By: oaTe: (VH) 03-01-2022 | REVISED HEADWALL THICKNESS, REBAG HEADWALL TYPE IV
’ ) SPACING AND REBAR TABLE METAL PIPE & PIPE-ARCH
7. ALL REINFORCEMENT BARS SHALL BE EPOXY COATED (E). CULVERTS
03-31-2016 | STATION, OFFSET AND INVERT
ouvoCcD 03/01/2022 ELEVATION
CHIEF ENGINEERING OFFICER 03-11-2015 | REVISED NOTES VERSION: STANDARD: SHEET:
2022-03 B22-05 10F 1




[1"X2"

[BARNO.1 //

| _TYPICAL _. ‘
" GRATE w
DETAILS

L

1:4 SLOPE

NOTE:

REINFORCEMENT BARS AND GRATE SPACING ARE
SIMILAR TO BOX CULVERT AT NORMAL (NO SKEW).

ol

APPROVED BY: DATE:

& .

CHIEF ENGINEERING OFFICER

03/01/2022

PLAN VIEW (WITH SKEW)

L L | ]

%:

0 M M M M M | | [

A A
| N I o seerveoaomateoeTals | | 4

\ € CULVERT “@3

O]

=z

—— 4+ — o

&

O O O oo o J J 2

2

g

PLAN VIEW (NO SKEW)
SINGLE BOX CULVERT < 84" WIDE
jév
VARIES
L M ]
= M/ﬁ,%é?é"
FLOW LINE STATION, OFFSET AND
PR [ INVERT ELEVATION
L
SECTION A-A
END TREATMENT - MULTIPLE OR SINGLE CELL
BOX CULVERT
@ ROADWAY

|—+w

%“,‘ %" X 1" (TYP.)
,,,,,,,,,,,,,,,,,,,, || | BAR NO. 2 h
5 ~
N x
/ BAR NO. 2 X z
| w — X
. ) =
%" X 1" (TYP.) © Z =
; ® o L
g o
o =
~11
= = g gl
7] ~ e —_— |
3 ) NTo—— o/
< 2 €CULVERT o - — =l
3 a - ® PSRRI
w T o ) —
< o z =
o 4 E(f o
z 4 o \ g)f
g — \ = -
s e]
| 3 2
u <
B I
_4 | — B B o’
4o 4 " U
2'-6" TYPE A GRATE 1"
2'-6" TYPE A GRATE
2'-0" TYPE B GRATE
2'-0" TYPE B GRATE

GRATE DETAILS
(WITH NO SKEW)

GRATE DETAILS
(WITH SKEW)

GRATING DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE IV

BASED ON A 1 FOOT WIDTH, 1:4 SLOPE AND SKEW

on

1/4::
‘><L*
—

1

W TYP.

SECTION B-B

GRATES BARS FOR ONE GRATE GRATING
(POUND)
9y NUMBER | TYPE BARSBAR NO. 1 BARSBAR NO. 2
REQUIRED| REQD. | peqp | LENGTH | pean | LENGTH EACH GRATE
W-1.33 4
3.2 5 B 2 W-75 | 05 1-10" 19.9W-216
W-1.33 4 GENERAL NOTES:
3-8 6 B 2 W-75 1 05 1-10 19.9W-21.6 1. ALL TABLE DIMENSIONS AND QUANTITIES ARE FOR
— N SINGLE CULVERT HEADWALLS. TO ADAPT ANY OF
L 5 2 . W-1.33 4 2-4 215W-247 THESE TABLES FOR DOUBLE CULVERTS, DOUBLE THE
4.3 W-75 | 05 —
1 B 2 1-10 19.9W-21.6 NUMBER OF GRATES REQUIRED AND ADD AN ADDITIONAL
W-133 _, WALL. (WALL THICKNESS SHALL BE SAME AS THE
4-9" 8 B 2 W-75 | 05 110" 19.9W-21.6 CENTER WALL THICKNESS OF THE CULVERT.)
4 2 W-1.33 4 24" 21.5W -24.7 2. FOR QUANTITY CALCULATIONS DIMENSION "W" SHALL
53" W-75 | 05
2 B 2 110" 19.9W - 216 BE MEASURED IN FEET.
W-1.33
-1 3. UANTITIES FOR SKEWED HEADWALLS NOT SHOWN.
5-10" 10 B 2 W-75 | 0.5 1-10" 19.9W - 21.6 @
2 2 W-133 o 21 5W - 24.7 4. PAY ITEMS ARE IDENTIFIED BY AN ASTERISK (%).
6-4" W-75 | 05 —
6 B 2 1-10 19.9W - 21.6 5. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL
DISPLACEMENT TO UNITS OF HORIZONTAL
DISPLACEMENT (V:H).
DIMENSIONS "S" FOR SLOPE 1:4 6 GRATING IS DESIGNED FOR A TRANSVERSING LOAD OF
FOR VARIOUS CULVERT SIZES AND SKEWS " 1,800 POUNDS AT YIELD.
NO . o <000 o <ane
H SKEW <10 10° <20 20° < 30
3" 12-4%" 12-6%" 13-2" 14-3%" ) Y
e — . .
3-8 14-5%" 14-7%" 15'-4%" 16-8 IIIIIIOIS
4-3" 16-10" 171" 1711 19-5%" : ]b][u}a.y
49" 18-10%" 19-2Y%" 20-1%" 21-10"
5.3" 20-11%" 291.3%" 22-3% a2 REVISIONS
5-10" 23: 43/?' 23'_8?8" 24" -1 o;" 26" -1 1;-- 03?)?12—522 REVISED BARDNEOST::ITC:ZI\E';S AND GRATING FOR
- -478 -87 -10%' -117 01 -
64" 25 51/" 25 93/" o7 05/" 20" 41/" WEIGHT OF HEADWALL GRATES H EA DWAL L TY P E IV P I P E
7% 9% 0% 4 03-31-2016 | STATION, OFFSET AND INVERT AND PIPE-ARCH CULVERTS
ELEVATION MOVED
02-07-2012 | DELETED SECTION VIEW FROM SKEW VERSION: STANDARD: SHEET:
PLAN 2022-03 B23-04 1 0F 1




@ TRENCH
|

EDGE OF PAVEMENT
PAVED SHOULDER

VARIES

— = | AGGREGATE SHOULDER

PAVEMENT (CONCRETE, FULL —~

EDGE OF SHOULDER INJECTION MOLDED 45° BENDS EDGE OF SHOULDER
/ WITH WATER TIGHT JOINTS f
FLOW—>~ FLOW— >~ | FLOW=——

S

45° BENDS (TYPICAL)

PEFTHASPRALT, OR COMPOSITE) PIPE UNDERDRAINS. FABRIC E OR 90° ELBOW PIPE UNDERDRAINS, E E
ASPHALT STABILIZED LINED TRENCH 6" (OR 8") = (24" RADIUS MINIMUM)  FABRIC LINED TRENCH 6" ==
SUBBASE (IF USED) EXISTING OR PROPOSED 3 5 (OR &) N
— SIDE SLOPE o
Z|
<|
SUBGRADE AGGREGATE J
(SEE NOTE 2) I AS NEEDED TO MEET PIPE UNDERDRAINS, 6" (OR 8") < ”g J J> PIPE UNDERDRAINS, 6" (OR 8")
A REQUIRED DEPTH, p (SPECIAL) uel I (SPECIAL)
6% MAX. (SE ,D. CONCRETE SLOPED HEADWALL TYPE II 0 ]! 0 !
% (SEENOTE 12) (SEE STANDARD B10) Inl T
SUBGRADE FILTER FABRIC U Vs ggj’;‘gxﬂf E\?PUEBIII-IE( TS\'(-F?';’ED
CHEMICALLY STABILIZED SUBGRADE 1. :
7 [mim] [O)  (seenotes)
PIPE UNDERDRAINS, FABRIC LINED TRENCH 6" (OR 8") FILTER FABRIC ON GRADE AT SAGS (LOW POINTS)
PERFORATIONS SHALL BE TURNED DOWN (SEE NOTE 10) ENVELOPE PIPE UNDERDRAINS, 6" (OR 8")
(SPECIAL) DETAIL OF PIPE UNDERDRAIN OUTLETS
LOCATIONS WITHOUT GUTTER (SEE NOTE 7)
EDGE OF PAVEMENT PAVED SHOULDER @ TRENCH TOP SLOPE TRANSITION FITTING
‘ WITH WATER TIGHT WELDED BELLS
VARI (SEE NOTE 11)
DERTH ASPHALT, OR COMPOSITE) >~ | - N EXisTNG &
' 5 o EXISTING OR PROPOSED SLOPE
ISR m‘ﬁ
ASPHALT STABILIZED AIV/ : EXISTING OR PROPOSED BOTTOM SLOPE TRANSITION FITTING
SUBBASE (IF USED) < SIDE SLOPE WITH WATER TIGHT WELDED BELLS
_ AN PIPE UNDERDRAINS, 6" (OR 8") PIPE UNDERDRAINS, CONCRETE SLOPED HEADWALL
I: g (SPECIAL) 6"(OR8") (SPECIAL)  \or |\ PLACE CONCRETE TYPE Ill (SEE STANDARD B10)
SUBGRADE AGGREGATE —¢ 120 AS NE CONCRETE SLOPED HEADWALL TYPE Il THRUST BLOCK 18X18X18 ©
(SEE NOTE 2) REQUIER'EED TO MEET (SEE STANDARD B10)
A D DEPTH, D
" ,D.
6% MAX. (SEE NOTE 12 DETAIL OF PIPE UNDERDRAIN OUTLET ON HIGH FILL SLOPE
—
2% MIN. (SEEN
SUBGRADE FILTER FABRIC : OTE 9)
CHEMICALLY STABILIZED SUBGRADE -5 NOTES FOR PIPE UNDERDRAIN
1l
PIPE UNDERDRAINS, FABRIC LINED TRENCH 6" (OR 8") FILTER FABRIC a 1. FOR NEW CONSTRUCTION OR WIDENING PROJECTS, THE PIPE UNDERDRAIN INSTALLATION
PERFORATIONS SHALL BE TURNED DOWN (SEE NOTE 10) ENVELOPE SHALL OCCUR AFTER SUBGRADE HAS BEEN PREPARED AND AFTER LIFT OF PGE BASE IS
PLACED AND BEFORE 3" AND VARIES CA-6 CAPPING STONE IS PLACED. FOR PAVEMENT
LOCATIONS WITH GUTTER RUBBLIZATION PROJECTS, THE PIPE UNDERDRAIN SHALL BE INSTALLED PRIOR TO
RUBBLIZATION.
¢ BARRIER CONCRETE
| BARRIER 5 SUBGRADE AGGREGATE SHALL CONSIST OF A 3" AND VARIES CA-6 CAP ABOVE A PGE
‘ CONCRETE BARRIER EDGE OF PAVEMENT PAVED SHOULDER BASE, THICKNESS AS NOTED IN THE PLANS.
CONCRETE BARRIER
PAVEMENT (CONCRETE, FULL
. N SUPERELEVATED CURVES PLACE LONGITUDINAL UNDERDRAIN ON LOW SIDE ONLY.
BASE DEPTH ASPHALT, OR COMPOSITE) e S VARIES | 3 ONSU CURVES PLACE LONGITU v ONLOW SIDE O
CONCRETE GUTTER e e _
(SPECIAL) ASPHALT STABILIZED \~. == .- S o 4 IN AREAS WHERE ROADWAY LONGITUDINAL GRADE IS LESS THAN 0.5%, DIMENSION WILL
PGL. PAVED SUBBASE (IF USED) »—r INCREASE AS NECESSARY TO MAINTAIN MINIMUM 0.5% SLOPE IN PIPE UNDERDRAIN.
SHOULDER THICKNESS OF PGL  SUBGRADE AGGREGATE — | !
CAPPING STONE 5, IF 500' MAXIMUM DISTANCE IS EXCEEDED, PIPE UNDERDRAIN SHALL BE INCREASED TO
PAVEMENT (CONCRETE, FULL VARI SE (SEENOTE 2) T\ 4" MIN. GRANULAR 8" DIAMETER AND TRENCH WIDTH INCREASED TO 16"
( ; YARIES | RN S SUBGRADE FILTER L SUBBASE :
DEPTH ASPHALT, OR COMPOSITE) . Lt e . e FABRIC 2% MIN. (SEE NOTE 9)
/ : g!/ S CHEMICALLY STABILIZED 5 6. AT OUTLET LOCATIONS, PIPE UNDERDRAINS SHALL SEPARATE SUFFICIENTLY TO
ASPHALT STABILIZED — f Lot SUBGRADE PIPE UNDERDRAINS, FABRIC LINED TRENCH 6" (OR 8") | CONCRETE PROVIDE SPACE FOR TWO CONCRETE SLOPED HEADWALLS, OR TWO PIPES CAN RUN
SUBBASE (IF USED) NN \N PERFORATIONS SHALL BE TURNED DOWN (SEE NOTE 10) ’/ BARRIER PARALLEL INTO A DOUBLE SLOPED HEADWALL.
p 04 FILTER FABRIC ENVELOPE
% EDGE OF PAVEMENT ,
SUBGRADE AGGREGATE PAVED SHOULDER 7. IN AREAS WHERE A CLOSED DRAINAGE SYSTEM EXISTS, THE PIPE UNDERDRAIN, 6" (OR
(SEE NOTE 2) | PAVEMENT (CONCRETE, FULL VARIES 8") (SPECIAL) SHALL DRAIN TO THE NEAREST CATCH BASIN. THE UPPER END OF A RUN
‘ eia ¢ . QOO O SO0 00 | DEPTH ASPHALT, OR COMPOSITE) — T RES. ON GRADE SHALL ALSO BE CONNECTED TO A CATCH BASIN TO BE USED AS A CLEANOUT.
O A ASPHALT STABILIZED ...
SUBGRADE [ — ~ ~ A — SUBBASE (IF USED) 12" 8. THE OUTLET END OF THE SUBDRAIN SHALL BE PROTECTED BY A PERMANENT RODENT
FILTER FABRIC 2% MIN. (SEE NOTE 9) & 1.5% MIN. (SEE NOTE 9) 2% MIN; *4" SHIELD. THE RODENT SHIELD SHALL HAVE THE CONFIGURATION SHOWN AND BE
SLOPE TO UNDERDRAIN (SEE NOTE g) SUBGRADE AGGREGATE = CONSTRUCTED FROM HOT DIP GALVANIZED STEEL INDUSTRIAL WIRE CLOTH 3x3 MESH,
CHEMICALLY & (SEE NOTE 2) N, 0.063"x0.063" WIRE SIZE IN ACCORDANCE WITH AASHTO M232 (ASTM A153).
STABILIZED SUBGRADE THICKNESS OF CAPPING STONE SUBGRADE FILTER o, MlmE’E NoTE 4" MIN. GRANULAR
" o .
PIPE UNDERDRAINS, FABRIC LINED TRENGH 6" (OR 8") (3"MIN.) ?i?gsﬁigmc CHEMIGER S ABILIZED 9 SUBBASE 9. BOTTOM OF SUBGRADE AGGREGATE SLOPE FROM ROADWAY PROFILE GRADE SHALL NOT
PERFORATIONS SHALL BE TURNED DOWN (SEE NOTE 10) FILTER FABRIC SUBGRADE N BE LESS THAN 1.5% TOWARD THE PIPE UNDERDRAIN IN SUPERELEVATED SECTIONS.
ENVELOPE CHEMICALLY PIPE UNDERDRAINS, FABRIC LINED TRENCH 6" (OR 8")
STABILIZED SUBGRADE PERFORATIONS SHALL BE TURNED DOWN (SEE NOTE 10) 10. A CA 16 BACKFILLED TRENCH SHALL BE USED WITH THE INSTALLATION OF A PIPE
UNDERDRAIN SYSTEM, EXCEPT THE PERCENT PASSING THE NO. 16 (1.18 mm) SIEVE
LOCATIONS WITH VARIABLE HEIGHT DOUBLE FACE BARRIER FILTER FABRIC ENVELOPE ( )
SHALL BE 4 + 4 PERCENT.
LOCATIONS WITH BARRIER .
Y 8" MIN. 11, ALL JOINTS IN SLOPE DRAIN SYSTEM SHALL BE WATERTIGHT WITH A WELDED
MAXIMUM ALLOWABLE DRAINAGE . OVERLAP INTERNAL CYLINDER ON THE SPIGOT END OF THE PIPE. FIELD JOINTS SHALL BE
DISTANCE TO OUTLET OR SEPARATION 1" WRAPPED WITH A DOUBLE WIDE MARMAC COUPLER, OR EQUIVALENT.
DISTANCE BETWEEN OUTLETS GROUT (TYP.) = EQT%E;\‘..TISTH(')E'F;E)DIIENSERTED
BACK OF L / = 12.  IF REQUIRED PIPE UNDERDRAIN SLOPE EXCEEDS 6%, PIPE UNDERDRAIN OUTLET ON HIGH
ROADWAY T w FILL SLOPE DETAIL SHALL APPLY.
PROFILE DISTANCE HEADWALL fooT o 0.063 DIA . 6 ' q T
T - - <
GRADE (%) ! ‘ o [ J|z . .
< 250 FT. ! ! ) AFTER GALVANIZING é ]1]111015
BETWEEN 1 AND 2 375FT. L\g i 5 = ‘ joﬂ"@y
<
>2 500 FT. (NOTE 5) S
E:\;‘ZOF b e § Ea— 1 REVISIONS
12" DATE DESCRIPTION
N ) o J—L 03-01-2021 | ADDED DETAIL FOR BARRIER
APPRESER, 5T o 10447 | FILTER FABRIC 03012020 | ADDED COMPOSITE PAVEMENT AS PIPE UNDERDRAINS
RODENT SHIELD PLACEMENT DETAIL OF RODENT SHIELD TENUEI OPE OPTION
oo 03/01/2021 SECTION A-A ENVELOPE 03-01-2019 | REVISED PIPE UNDERDRAIN OUTLETS
CHIEF ENGINEERING OFFICER ADDED DETAIL FOR HIGH FILL SLOPE VERSION: STANDARD: SHEET:
2021-03 B24-09 10F 1




%6" X 1" CORED
SLOTS FOR GRATE

221" X %" X 1" SAFETY BAR
(SHOWN IN TOP VIEW ONLY)

ALIGNMENT (2 REQ'D)

1%e"
—

|—>>

21/2--

A

3/4::

45° (TYP.)

TOP VIEW

24"

22%"

22%"

36%"

SECTION A-A

CAST FRAME

ol

APPROVED BY:

oD

CHIEF ENGINEERING OFFICER

DATE:

03/01/2014

13"

L>

221/2u
201/2u

3%6"

CAST GRATE

[——‘ ’ R—l
1
[\
!
- : %"
< S 2%u R
DETAIL OF VANES
22%"
7/" - 7 SPACES @ 3%s" ‘
Z N ‘
2.0, D, D 2, 0, ]~
10"
SECTION C-C
SECTION B-B
D4—I
I
@ =
|
i
|
|
c } c
[ . B
|
i
| NOTES:
‘ 1. ALL FRAMES AND GRATES SHALL CONFORM TO THE
| REQUIREMENTS OF ART. 1006.14 FOR GRAY IRON
CASTINGS AND TO ART. 1006.15 FOR DUCTILE IRON
} CASTINGS.
|
! 2. FRAME AND GRATE TO BE NEENAH FOUNDRY
‘ COMPANY, NEENAH NO. R-3528-V, EAST JORDAN IRON
( \ WORKS 7535 OR APPROVED EQUAL.
30 E‘Eb 3. GRATE SHALL NOT BE BOLTED TO FRAME.
4 |
12T ool -
— Ilinors
v, 1ollway
SECTION D-D TOP VIEW

REVISIONS

DATE DESCRIPTION

03-31-2014

ADDED FRAME AND GRATE CASTINGS

FRAME AND GRATE

TYPE 20A

VERSION: STANDARD:

2014-03 B25-01 1 oF

SHEET:

1




%6" X 1" CORED SLOTS FOR GRATE
ALIGNMENT (2 REQ'D PER FRAME)

2214" X%" X 1" SAFETY BAR
(2 REQ'D) (SHOWN IN TOP VIEW ONLY)

‘—>>

146"

45° (TYP)

FRAMES BOLTED TOGETHER w/

(3) %-11 X 3 GALV. HEX. HD.
BOLT AND NUT w/ GALV. WASHERS

TOP VIEW

24" 24"
22%" 22%"
L
N
N
22l -
‘
30%" 30%"
SECTION A-A
CAST FRAME
APPROVED BY: DATE:
QQA)\Q, ouvoCcD 03/01/2014
e N

3/4::

13"

(3) BOLT HOLES %" DIA.

ez 7277 -
I//W/// <0 o
Q J
S N
&
10"
SECTION B-B
- T
Illinois
v, 1ollway
REVISIONS
DATE DESCRIPTION
03-31-2014_| ADDED FRAME AND GRATE CASTINGS FRAME AND GRATE
TYPE 22A

2014-03 B27-01 1 0F 2




ol

APPROVED BY:

&

CHIEF ENGINEERING OFFICER

DATE:

03/01/2014

2%

DETAIL OF VANES

2214

7 SPACES @ 3%¢"

Do . O O < O O -

2|

SECTION C-C

i
i
|
(of |
1 |
: |
NS |
i
i
i
i
i
' ( i
) =
o D<J
SECTION D-D TOP VIEW
CAST GRATE
(2 REQD)
NOTES:

1. ALL FRAMES AND GRATES SHALL CONFORM TO
THE REQUIREMENTS OF ART. 1006.14 FOR GRAY
IRON CASTINGS AND TO ART. 1006.15 FOR
DUCTILE IRON CASTINGS.

2. FRAME AND GRATE TO BE NEENAH FOUNDRY
COMPANY, NEENAH NO. R-3529-V, EAST JORDAN
IRON WORKS 7536 OR APPROVED EQUAL.

3. GRATE SHALL NOT BE BOLTED TO FRAME.

q
Y litinos

v, 1ollway

FRAME AND GRATE

TYPE 22A

VERSION:

2014-03

STANDARD:

B27-01

SHEET:

2 oF 2




EDGE OF PAVED
SHOULDER

GUTTER, TYPE G-2 OR
GUTTER, TYPE G-3

GUTTER, TYPE G-2, MODIFIED OR GUTTER, TYPE G-3, MODIFIED (87'-0")

[ EDGE OF PAVEMENT

GUTTER, TYPE G-2 OR
GUTTER, TYPE G-3

‘ 6-0"

40'-0"

‘ GUTTER

6-0"

GUTTER
TRANSITION

TRANSITION
7

M M M
~_ BACK OF GUTTER w % % %
DRAINAGE |
STRUCTURE AS ‘ =
REQUIRED ‘ ‘
‘ \ DRAINAGE STRUCTURE B
AGGREGATE SHOULDER EPOST —= | AS REQUIRED
(SEE NOTE 3) A
PLAN
VARIES __ FACE OF RAIL G-2: 1-2%" FACE OF RAIL
. 41.03/n
G-2: 1-2%" MIN. G-3: 2'-2%"
G-3: 2'-2%" MIN.
PAVED SHOULDER AGGREGATE SHOULDERS AGGREGATE SHOULDERS
SPECIAL, TYPE C SPECIAL, TYPE C
PAVED SHOULDER
GROUND LINE GROUND LINE
GUTTER, TYPE G-2, MODIFIED OR
GUTTER, TYPE G-3, MODIFIED GUTTER, TYPE G-2 OR
GUTTER, TYPE G-3
SECTION A-A
_ SECTION B-B
GUTTER, TYPE G-2 TRANSITION AND GUTTER, TYPE G-3 TRANSITION
AT TRAFFIC BARRIER TERMINAL, TYPE T1 (SPECIAL)
GENERAL NOTES:
1. GUTTER TRANSITIONS SHALL BE PAID FOR PER FOOT AS GUTTER, TYPE G-2
OR GUTTER, TYPE G-3, AS SPECIFIED IN THE PLANS.
2. REFERENCE ILLINOIS TOLLWAY STANDARD DRAWING C1 FOR ADDITIONAL B/ , . .
GUARDRAIL INFORMATION. 1]]1]1015
3. REFERENCE ILLINOIS TOLLWAY STANDARD DRAWING C6 FOR SHOULDER 4 ]bl["’ﬂ)
WIDENING INFORMATION. REVISIONS
DATE DESCRIPTION
n " 03-01-2018 | CHANGED LINESTYLE AT WEDGE TO GUTTER TRANSITION AT
APPROMED BY: ATE: DASHED TRAFFIC BARRIER TERMINAL
03-31-2017 | DELETED SHEET 2 TYPE T1 (SPECIAL)
oD 03/01/2018 03-11-2015 | REVISED NOTES
CHIEF ENGINEERING OFFICER 03-01-2013 | REVISED GUTTER VERSION: STANDARD: SHEET:
01-01-2011_| REVISED GUTTER TRANSITION TERM 2018-03 ‘ B28-05 1 0F 2




100"

GUTTER, TYPE G-3, MODIFIED (87'-0")
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[ EDGE OF PAVED SHOULDER
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FRAME AND GRATE
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SECTION D-D
ASPHALT SHOULDER TRANSITION
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APPROVED BY:

oD

CHIEF ENGINEERING OFFICER

DATE:

03/01/2018
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SECTION E-E

GROUND LINE

GUTTER, TYPE G-3, MODIFIED TRANSITION

i

PAVED SHOULDER

AGGREGATE SHOULDERS
SPECIAL, TYPEC

GROUND LINE

GUTTER, TYPE G-3, MODIFIED

SECTION F-F

GUTTER, TYPE G-3 TRANSITION TERMINATION AT TRAFFIC BARRIER TERMINAL,

TYPE T1 (SPECIAL)

[
DRAINAGE STRUCTURE
AS REQUIRED

PAVED SHOULDER

AGGREGATE SHOULDERS
SPECIAL, TYPEC

GROUND LINE

GUTTER, TYPE G-3

SECTION G-G

NOTE:
SEE SHEET 1 OF THIS SERIES FOR NOTES
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GUTTER TRANSITION AT
TRAFFIC BARRIER TERMINAL
TYPE T1 (SPECIAL)

STANDARD:

B28-05

SHEET:

2 oF 2

VERSION:
2018-03




EDGE OF PAVED SHOULDER

GUTTER, TYPE G-2
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40'-0"
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o]

/ BACK OF GUTTER

=
NN

7%‘
\,

RAINAGE
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APPROVED BY: DATE:
QOV\)\Q/ oD 03/31/2017
e N

&ﬁé—; @@ @@I

AGGREGATE SHOULDER
(SEE NOTE 3) A

VARIES
1-2%" MIN.

FACE OF RAIL

PAVED SHOULDER

AGGREGATE SHOULDERS
SPECIAL, TYPEC

GROUND LINE

GUTTER, TYPE G-2, MODIFIED

GUTTER, TYPE G-2

SECTION A-A

v
i®

FF T 1

H=
H=

H=

H=

DRAINAGE STRUCTURE
AS REQUIRED

1-2%" FACE OF RAIL

PAVED SHOULDER

AGGREGATE SHOULDERS
SPECIAL, TYPE C

GROUND LINE

SECTION B-B

GUTTER, TYPE G-2 TRANSITION AT TRAFFIC BARRIER TERMINAL, TYPE T1-A (SPECIAL)

GENERAL NOTES:

1. GUTTER TRANSITIONS SHALL BE PAID FOR PER FOOT AS GUTTER, TYPE G-2
OR AS SPECIFIED IN THE PLANS.

2. REFERENCE ILLINOIS TOLLWAY STANDARD DRAWING C1 FOR ADDITIONAL
GUARDRAIL INFORMATION.

3. REFERENCE ILLINOIS TOLLWAY STANDARD DRAWING C12 FOR SHOULDER
WIDENING INFORMATION.
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REVISIONS

DATE

DESCRIPTION

03-31-2017

REMOVED SHLDR DIMS

03-11-2015

REVISED NOTES

03-01-2013

REVISED GUTTER

GUTTER TRANSITION AT
TRAFFIC BARRIER TERMINAL
TYPE T1-A (SPECIAL)

STANDARD:

B29-03

SHEET:

1 0F 1

VERSION:
2017-03




SLOPE STEEPER THAN 1:3

. 8 A h(E) BAR V(E) BARS
~
~
N N ’§\ N h1(E)
L ~2 R T~ BARS
" | S o Ik NN
s L | - N Nx
5 | STATION, OFFSET ! — [ i |
s AND INVERT @ I
2 : ELEVATION | I } \:\
[
il v . v ‘ ——
S v Vo V¥ v /Ij/vv\vv\\"
v v N N v v gz Q= 5 @
v Rk N
\ 5 a®BAR — S RRGES
. \Y & - N
CI- T h(E) BAR o VT E) BAR
wA(E) TO w3(E) © o
Vv ' BARS Y .
VL N w(E) BAR
A o 3 3"CL
)
SECTION A-A
_ SECTION A-A
(DIMENSIONS) (REINFORCEMENT)
el
©
| © b
|
|
2 ' ~ v(E) - BARS
® | Q
| o
] 3 ! ; t(E) - BARS
==+ | E
' S
A & | A ::
o a
g Lo Y 3| w BEEm—
[a) | ] 0
P4
o | %
[ i I . | = 45°
T i 2 (TYP.)
[ £ h(E) BARS
P | w
Nl =
a(E) BAR 45° |
(TYP.) |
| 12"
h(E) BARS | :
TOP & BOT B
w
a
\1\ 04
s
w1(E) TO w3(E) 12" a(E) BARS
BARS @ 12" 2 w(E) BARS
PLAN HEADWALL - TYPE |
(PIPE DIAMETER <36")
APPROVED BY: DATE:
@O& < \ovua D 03/01/2022

CHIEF ENGINEERING OFFICER

v(E) BARS @ 12"

¢ PIPE AND HEADWALL

F v(E) BARS @ 12"

NOTES:

SLOPED HEADWALLS TYPES | AND Il SHALL BE
CONSTRUCTED FLUSH WITH EXISTING OR PROPOSED
SLOPE.

(CUT TO FIT IN FIELD) | (CUT TO FIT IN FIELD)
; 2. CLASS SI CONCRETE SHALL BE USED THROUGHOUT.
I
| 3. ALL REINFORCEMENT BARS SHOWN SHALL BE EPOXY
a(E) COATED (E).
BAR ‘ "
| N — h1(E)BARS @ 12 4. BAR BENDING DETAILS ARE DIMENSIONED OUT TO OUT
_ T T — EACH SIDE OF BARS.
| 1.D. OF PIPE ~—_| (CUTTOFIT
1 B IN FIELD) 5. ALL EXPOSED EDGES SHALL HAVE A %"-45° CHAMFER.
CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A
. MINIMUM OF ONE FOOT BELOW THE FINISHED GROUND
-__ - LINE.
6. COVER FROM THE FACE OF CONCRETE TO FACE OF
—————————————— F——————F === REINFORCEMENT BAR SHALL BE 3" FOR SURFACES
———————————————————————————— o FORMED AGAINST EARTH AND 2" FOR ALL OTHER
M} SURFACES UNLESS OTHERWISE SHOWN.
2\
7. CARE SHALL BE EXERCISED IN REMOVING ANY LENGTH
! OF EXISTING PIPE SO THE REMAINING PIPE IS
1 UNDAMAGED AND FULLY FUNCTIONING.
{(E) BARS @ 18"(£) 8. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL
DISPLACEMENT TO UNITS OF HORIZONTAL
E DISPLACEMENT.
FRONT ELEVATION 9. TYPES | AND Il HEADWALLS TO BE USED ONLY FOR
SLOPES STEEPER THAN 1:3. DIMENSIONS AND
QUANTITIES ARE BASES ON A SLOPE 1:2.
10.  1.D. DENOTES INSIDE DIAMETER OF PIPE.
0.D. DENOTES OUTSIDE DIAMETER OF PIPE.
11.  FOREROSION PROTECTION SEE STANDARD B19.
TABLE OF DIMENSIONS AND QUANTITIES FOR ONE HEADWALL
INSIDE | SLOPE REINF.
DIMENSIONS CONCRETE BARS
DIA. OF OF CLASS S
PIPE FILL A B C D E F (POUND)
21" 1:3 40" | 12" 26" 2-9%" 11-17%" 5-11%6" 16CY. 75
24" 1:3 43" | 14" 219" 3-0%" 11-11%" 6'-3%6" 21CY. 80
27" 1:3 40" | 1-8" 3-0" 3-4%" 11-8%" 5-11%¢" | 2.0CY. 100
30" 1:3 50" | 1-7" 3-3" 3-7%" 14-0%" 7'-4%g" 27C.Y. 120
36" 1:3 6-0" | 1-10" | 3-10" 4-2%" 16'-7%" 8-9%" 36C.Y. 145
TABLE OF REINFORCING STEEL FOR ONE HEADWALL
BAR 21"1.D. PIPE 24" 1.D. PIPE 27"1.D. PIPE 30" 1.D. PIPE 36" I.D. PIPE
MARK
(E) |SIZE|NO. | LENGTH| a b NO.| LENGTH| a b NO.| LENGTH| a b NO.| LENGTH| a b NO.| LENGTH| a b
a #4 1 9-3" 310" - 1 102" | 211" _ 1 111" 30" _ 1 120" 3.6" - 1 13-10" 41" _
h w2 87" 23 [ 32 | 2 102 | 26 | 30| 2 1o | 210" @17 || 2 95" 3 | 32 || 2 110" 38 | 4
ht | #4 | 4 3-2" - - 4 3-10" - - 4 4-2" - - 5 4-7" - - 6 5-6" - -
v | 6 20" 10" | 30 || 8 43 1o | 33 | 8 45" o 3% | 10 40" 10 | 39 | 10| 54" 150 | 2
t #4 6 40" 1-6" 26" 6 4-3" 16" 29" 6 4-8" g" 31" 7 410" 16" 34" 8 54" 1-6" 310"
w # | 2 77" - - 2 8-6" - - 2 10-1" - 2 10-0" - - 2 12'-0" - -
wl | #4 | 1 6-0" - - 1 6-11" B . 1 711" - - 1 87" B B 1 10-6" - -
w2 | #4 ] 1 - - 1 411" - - 1 5-11" - - 1 6-7" - - 1 8-6" - -
w3 #4 B - - - - - _ _ - - - - 1 4'-7" - - 1 7'-6" B -
q l L4 Ld
Ilinors
{ Zollway
REVISIONS
DATE DESCRIPTION
03-01-2022 | REVISED HEADWALL DIMENSIONS HEADWALLS
03-11-2015 | REVISED NOTES TYPE | AN D | |
02-07-2012 | ADDED 21" AMD 27" DIA PIPE AND
REVISED TABLE QUANTITIES
Verston: STANDARD: SHEET:
2022-03 B30-03 1 0F 2




SLOPE STEEPER THAN 1:3

S A h(E) BAR V(E) BARS
‘ \
~N
E) BAR
>~ N a(E) %\ N
| S —® I~ -
w | S - T | NS
& | ~. o ~
sl } 1] T
G | STATION, OFFSET —| - . | T |
2 o Heanon | || —
| | | ['| | h(E)BARS |
R /I v v Vﬁ bva N | n 1 i
iy ey Yoo Yo /'7 o I v -weBar
C v vNIN&wv , @ F . % v =, VL
' ® hE)BAR .
. N 5] ‘ :
“ el 2| 8
™
Vv \ wi(E) TO Y
w5(E) BARS
A . W(E) BAR —
3"CL.
SECTION A-A SECTION AA
(DIMENSIONS) -
(REINFORCEMENT)
&
. . Qo
XA © LL,J
|
- I v(E) BARS
of | a -
[se] -
' i t(E) BARS
e |
H=S T =z
I - | e
l o
A w } A l.: a
T - =
T—-J:L% ———— ] 7_}7774J é w ©
a | CZ>
o | g
- —— / - I E 45°
Isoz ; cé) (TYP.)
1 amen ! : h(E) BARS
o2 ! m
® 45° ;
(TYP.) I 120
h(E) BARS 4 g a
TOP & BOT o
w1(E) TO w5(E) a(E) BARS
BARS @ 12"
HEADWALL - TYPE Il
(PIPE DIAMETER 236")
APPROVED BY: DATE:
QQA)\Q/ < \ouacS 03/01/2022

CHIEF ENGINEERING OFFICER

Vv(E) BARS @ 12"

¢ PIPE AND HEADWALL

| Vv(E) BARS @ 12"

(CUT TO FIT IN FIELD) i (CUT TO FIT IN FIELD)
| h(E) BAR
i TOP & BOTT.
a(E) —
BAR
N
1.D. OF PIPE — h1(E)BARS @ 12"
EACH SIDE
(CUTTOFIT
IN FIELD)
Y [>— W(E) BARS
\
| /
1
t(E) BARS @ 18" ()
E
FRONT ELEVATION
TABLE OF BARS FOR ONE HEADWALL
BAR 42" PIPE 48" PIPE 54"1.D. PIPE 60" 1.D. PIPE
MARK
(E) | SIZE | NO. | LENGTH| a b NO. | LENGTH| a b NO. | LENGTH| a b NO. | LENGTH| a b
a #5 2 15-11" | 409" | - 2 179" | 54" | - 2 19-7" | 5-11"| - 2 215" | 6-6"| -
h 45 5 177 | 53 | 62 > 199" | 59" | 70" ) 20" | 64" 710" 2 a1 | 69| 88
h1 #5 8 6-6" - - 10 7-4" - - 10 8-2" - - 12 9-0" - -
¢ 45 10 61" e | a7 | 1 68" T | 52 13 e 1% | 59 15 7100 | 16 | 6=
" 45 14 510" | 10" | 410" 16 66" 1o | 56 15 7qn 10" | 6-1" 18 78" 10" | 68
w #5 2 14'-3" - - 2 15-10" | - - 2 17-8" - - 2 18-10" | - -
wi #5 1 12-0" - - 1 13-8" - - 1 152" - - 1 16-10"| - -
w2 | #5 1 100" - - 1 11-8" - - 1 13-4" - - 1 15-0" - -
w3 | #5 1 8-0" - - 1 9-8" - - 1 11-6" - - 1 132" - -
wa | #5 - - - - 1 8-0" - - 1 9-8" - - 1 11-4" - -
w5 | #5 - - - - - - - - - 7-8" - - 1 9-6" - -

NOTE:

1. FOR ADDITIONAL NOTES SEE SHEET 1 IN THIS SERIES.

TABLE OF DIMENSIONS AND QUANTITIES FOR ONE HEADWALL

INSIDE | SLOPE
potoE | SLOF DIMENSIONS CONCRETE Egg.
PIPE FILL A B c D E F CLASSSI | pounD)
42" 1:3 6-7%" | 22" a4-4%" | 4-9%" | 18-5%"| 9-7%" 3.8C.Y. 400
48" 1:3 76" | 25" | 4-11" | 5-4%" | 20-9%"| 10-10%¢"| 4.1C.Y. 450
54" 1:3 8-4%" | 2'-8" 5.5%" | 5-11%" 23-1%"| 121%¢" | 5.6C.Y. 500
60" 13 9-3" | 2-11"] -0 | 6-6%" | 25'5%"| 13-4%¢" | 6.5C.. 600

q
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v, 1ollway

HEADWALLS
TYPE | AND Il

VERSION:

2022-03

STANDARD:

B30-03

SHEET:

2 oF 2




STATION, OFFSET AND ELEVATION AS

EARTH EXCAVATION FROM

STATION, OFFSET AND ELEVATION AS
SPECIFICED ON PLANS

EARTH EXCAVATION FROM
FURROW TO REMAIN ON
SLOPE TO FORM DAM

FURROW TO REMAIN ON SPECIFIED ON PLANS
SLOPE TO FORM DAM
\ ' l 3 e %12
< Z EDGE OF
T z % L PAVEMENT
s < EDGE OF é ]|
O]
L 2 L+ PAVEMENT | epeEoF
é 5 N = AGGREGATE
] | — EDGE OF . G x SHOULDER
R ) z 50' SPACIN i
AGGREGATE o STONE CHECK ) =
| . SHOULDER = DAMS (TYP.) =)
5 i ‘ o
12 — g ﬁ_ ™~ (2]
|
3 > é < 'm
. I g % I~— GUARDRAIL
[©] oo
z K|
g s —
o
(7]
— > -
50' SPACING \
STONE CHECK—4 CLEAR ZONE
DAMS (TYP.)
SHIELDED LOCATIONS
PLAN VIEW: NOT TO SCALE
DEFINED CLEAR ZONE LOCATIONS
PLAN VIEW: NOT TO SCALE
GUARDRAIL
EDGE OF
CLEAR ZONE PAVEMENT
/ SHOULDER ,~ EDGE OF
POINT PAVEMENT
=
3
o

ROW

FURROW
DETAIL

,
TOP STONE CHECK DAM
7/

/
EROSION CONTROL BLANKET
TO EXTEND BEYOND
FURROW ONTO SLOPES.
[

1
STATION, OFFSET AND ELEVATION
AS SPECIFIED BY PLANS

I

1

1
I
|
1

UNCOMPACTED EARTH

N EXCAVATION FROM FURROW TO

\ REMAIN ON SLOPE TO FORM DAM
’

FURROW DETAIL
SECTION VIEW: NOT TO SCALE

APPROVED BY:

: CHIEF ENGINEERING OFFICER E

DATE:

03/01/2024

FURROW
DETAIL

NOTES:

1. INSTALL STONE CHECK DAMS AT 50' SPACING ALONG
FURROW. STONE CHECK DAMS TO CONSIST OF CA-7 STONE,
2'LONG, FILLED TO FULL DEPTH OF FURROW

2. FURROW TO BE SLICED/TILLED ALONG LEVEL CONTOUR
BEGINNING.

3. FURROWS SHALL NOT BE INSTALLED IN UNSHIELDED,
UNDEFINED CLEAR ZONE LOCATIONS.

q
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v, 1ollway

REVISIONS
DATE DESCRIPTION

FURROW DETAIL

VERSION: STANDARD: SHEET:

2024-03 B31-00 10F1
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e —— ] f ——
USE MORTAR OR
40" SEALER (TYP.)
I.D.
o o
— [~ - | —
MIN. MIN.
SECTION A-A
TYPICAL LOCATION FOR
LIFTING DEVICE.
REBAR - (TYP.)
PLACED AT BOTTOM

62"

. & MIN.
*E
i
[&] | f
|~ BARC ES
—— — 1 f p——
USE MORTAR OR
5.0" SEALER (TYP.)
1D.
& o
2 < . S
MIN. MIN.
SECTION B-B
TYPICAL LOCATION FOR
LIFTING DEVICE.
REBAR - (TYP.)

PLACED AT BOTTOM

s
0| >
=) ~
s
| >
=R -
A 21 A
L .
t (o 1] 1 _t 5 10 Y | 5
/ Lf ,,,,, ,,4i,,7,7 ,74,7
NO. 6 (NO. 19) BARS
TOP & BOTTOM
NO. 6 (NO. 19) BARS
TOP & BOTTOM /<
BAR C1TOP
— | &BOTTOM
(SEE TABLE)
BAR C TOP
&BOTTOM ]
(SEE TABLE) N 5" NO. 6 (NO. 19) BARS
(TYP)) 5.0" LONG
BAR C TOP L TOP & BOTTOM
NO. 4 (NO. 13) , &BOTTOM
4' MANHOLE PLAN SEE TABLE 5
SHOWING REBAR REINFORCEMENT ( ) = ~me
BAR LENGTH RADIUS NO. 6 (NO. 19) UNLESS OTHERWISE SHOWN ’
NO. 4 (NO. 13)
. oo o BAR G 5' MANHOLE PLAN
SHOWING REBAR REINFORCEMENT
LENGTH RADIUS NO. 6 (NO. 19) UNLESS OTHERWISE SHOWN
c1 6-6" 1-10"
70" 26"
q l o [ d
Ilinors
{ Zollway
REVISIONS
paTe bEScriFTION FLAT SLAB TOP FOR TYPE
n y 03-01-2024 | RENAMED STANDARD
APPROMBELSY DOATE: 03-01-2022 | REVISED SLAB THICKNESS AND G' -3' F'RAl M |E AN D G RAT E
: REBAR SPACING 4'-5'-6'-7'-8'-9' DIAMETER
; 72’aMA 03/01/2024
CHIEF ENGINEERING OFFICER VERSION: STANDARD: SHEET:
2024-03 B32-02 10F 3
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SECTION A-A SECTION B-B
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LIFTING DEVICE.
BOTTOM MAT OF REBAR
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LIFTING DEVICE. CENTERS EACH
DIRECTION
REBAR - (TYP.)
PLACED AT BOTTOM (5
O
o oS
=
~
2'-10" \ 210"
o . -
A S \ A A B 2 < \ . 9.. B
T_ ) o _T t : L] E 1
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- <]
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& BOTTOM 5'-0" LONG BAR C TOP
(SEE TABLE) TOP & BOTTOM & BOTTOM
L— (SEE TABLE)
o < NO. 8 (NO. 25) BARS
(TYP.) L — 5-6" LONG
NO. 4 (NO. 13) - TOP & BOTTOM
NO. 4 (NO. 13) BAR C - =
BARC 6' MANHOLE PLAN
SHOWING REBAR REINFORCEMENT
LENGTH RADIUS
LENGTH RADIUS NO. 6 (NO. 19) UNLESS OTHERWISE SHOWN 7' MANHOLE PLAN N
SHOWING REBAR REINFORCEMENT . .
7.6 300 8-0" 3-8" NO. 8 (NO. 25) UNLESS OTHERWISE SHOWN Ilinors
( Zollway
FLAT SLAB TOP FOR TYPE
APPROMED.BY: DATE: G-3 FRAME AND GRATE
772 W 4'-5'-6'-7'-8'-9' DIAMETER
03/01/2024
EHIEF ENGINEERING OFFICER VERSION: sBﬂéNé?ASDZ SHEET:
2024-03 - 2 oF 3
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96"

L& MIN.
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|
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—— — 1 | p——
USE MORTAR OR
8-0" SEALER (TYP.)
1.D.
& g
— [~ - | —
MIN. MIN.
SECTION A-A

TYPICAL LOCATION FOR
LIFTING DEVICE.

BOTTOM MAT OF REBAR
SHOWN. TOP MAT IS
NO. 4 (NO. 13) AT 12"
CENTERS EACH
DIRECTION

7
(TYP.)

NO. 8 (NO. 25) BARS
TOP & BOTTOM

BAR C TOP
&BOTTOM
(SEE TABLE)
NO. 4 (NO. 13)
BAR C
LENGTH RADIUS
8-6" 42"

R

8' MANHOLE PLAN

APPROVED BY:

CHIEF ENGINEERING OFFICER E

DATE:

03/01/2024

SHOWING REBAR REINFORCEMENT
NO. 8 (NO. 25) UNLESS OTHERWISE SHOWN

7

(TYP.)

NO. 8 (NO. 25) BARS
5'-6" LONG
TOP & BOTTOM

NO. 8 (NO. 25) BARS

TOP & BOTTOM

_ 108"
- MIN.
RE
i
(6]
|
[ B =
| ——BARC =
— ] | p——
g0 USE MORTAR OR
D SEALER (TYP.)
o o
- - <9
MIN. MIN.
SECTION B-B

TYPICAL LOCATION FOR
LIFTING DEVICE.

BOTTOM MAT OF REBAR
SHOWN. TOP MAT IS
NO. 4 (NO. 13) AT 12"
CENTERS EACH
DIRECTION

(TYP.)

BAR C TOP
& BOTTOM
(SEE TABLE)

NO. 4 (NO. 13)
BAR C
LENGTH RADIUS

8-6" 48"

9' MANHOLE PLAN

SHOWING REBAR REINFORCEMENT
NO. 8 (NO. 25) UNLESS OTHERWISE SHOWN

NO. 8 (NO. 25) BARS
6'-0" LONG
TOP & BOTTOM
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FLAT SLAB TOP FOR TYPE
G-3 FRAME AND GRATE
4'-5'-6'-7'-8'-9' DIAMETER

SHEET:
3 0F3

STANDARD:
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VERSION:
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