





GUTTER TYPE

CONTINUOUS *4
EPOXY COATED BARS

SPECIFIED
EDGE OF EXPANSION DRAINAGE EXPANSION CRACK CONTROL JOINTS
DIRECTION OF TRAFFIC :> PAVED JOINT CASTING JOINT (SEE NOTE 1)
I EDGE OF PAVEMENT SHOULDER +
PAVEMENT  GUTTER TYPE G-3/G-2, . == i i
WEQCE” TRANSIIT;ION GUTTER EDGE OF PAVED 9" (TYP.) =it &A /
. 1o=0v . 100" SHOULDER i SSS = Lo HINE
— A e | ~c | — 4= —:\—————— —_—te_t 1
[ e | s | e
: N == = SS3 ==
CI) \ [ e | s | s )
[ | e | e |
= V \ — 4§ 4§
Lo a Les Lc g?éINCATGERE ngF:/Ec 5 %:ijAXTlEbG DOWEL. BARS
ACCRECATE AonueTy CUTTER 3-0" 3-0" 37 MIN,  (TYPICAL) PLACED AT 15’-0" CENTERS
TYPELB REQUIRED CLEARANCE WITH ASPHALT SHOULDERS
CONTINUOUS GUTTER REINFORCEMENT SHOWN FOR TYPE G2 GUTTER
REINFORCEMENT BARS TO BE
GUTTER TRANSITION TERMINATION OMITTED IN THIS AREA
AGGREGATE
PAVEMENT SHOULDERS GUTTER PLAN
WEDGE
PAVED 4'-0" AGGREGATE gﬁgEEDER TYWPEB
SHOULDER SHOULDERS VARIES VARIES PREFORMED EXPANSION JOINT
TYPE B | FILLER, 1 THICK (MIN.), 1"Px1'-6"
GROUND LINE - CROUND. LINE PLACED FULL DEPTH AND gg%z gggTED
/i s WIDTH.
SECTION A-A ﬁﬂ% KY\W e e
e 12 SECTION B-B AT | R
g ASPHALT SHOULDER TRANSITION !
EXPANSION 1 | g
CAP MIN, .
¢
PAVED 157 21" EXPANSION JOINT
SHOULDER |
€S _ -~
| Lo, | Y- VARIES
%;— ST T — /g WIDTH x 1" DEEP JOINT, FORMED
| / GROUND LINE /  BY STEEL TEMPLATE OR TOOLED
— EEEPED :: B
TYPE G-3 GUTTER TRANSITION ar = _—
< a \\ a0 Q '
PAVED 12 12 \__ .
oD A CONTINUOUS #4 EPOXY COATED BAR
© CRACK CONTROL JOINT
| L0, N T N VARIES
% / /NN ? GROUND LINE
1 EXPANSION-CRACK CONTROL JOINTS
TYPE G-3/G-2 GUTTER
TYPE G-2 GUTTER TRANSITION
NOTES: SHEET 2 OF 2
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SECTION C-C

1. GUTTER CRACK CONTROL JOINTS TO ALIGN

IN PROLONGATION WITH PCC SHOULDER
JOINTS WHERE EXISTING.

2. SEE SHEET 1 OF THIS SERIES FOR NOTES.

Illinois
V, Tollway

GUTTER AND CURB DETAILS

STANDARD B1-05
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EDGE OF
MAINLINE
PAVEMENT

EDGE OF
RAMP
PAVEMENT

EDGE OF
SHOULDER

GUTTER
FLOWLINE

GORE

Lot

30'-0" | TYPE G-3 GUTTER

TYPE G-

ASPHALT

G-2/G-3 TRANSITION SHOULDER (TYP.)

TO BE PAID AS,
TYPE G-3 GUTTER

TRANSITION AT ENTRANCE RAMP

GUTTER TERMINALS

GORE

L

TYPE G-3 GUTTER

30°-0" "TYPE G-2 GUTTER

G-2/G-3 TRANSITION

TO BE PAID AS,
TYPE G-3 GUTTER

ASPHALT
SHOULDER (TYP.)

GUTTER TRANSITION AT EXIT RAMP TERMINALS

—— —EDGE OF MAINLINE
///__PAVEMENT

EDGE OF RAMP
PAVEMENT

'.://——EDCE OF SHOULDER

\\——CUTTER FLOW

LINE

GUTTER TRANSITION NOTES:

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

2. SEE STANDARD B3 FOR GUTTER TRANSITIONS AT BRIDGE APPROACH.

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

4. REINFORCEMENT STEEL SHALL BE ACCURATELY PLACED AND FIRMLY
HELD AT THE POSITION USING EPOXY COATED CHAIRS. CHAIR SPACING
SHALL NOT EXCEED 4'-0".

5. GUTTER REINFORCEMENT SHALL BE PLACED 3" ABOVE BOTTOM OF
GUTTER FOLLOWING SUBGRADE SLOPE.

6. CONTINUOUS *4 BARS SHALL BE LAPPED A MINIMUM OF 2'-0'" IN
ACCORDANCE WITH THE LATEST IDOT MANUAL.

SHEET 1 OF 2
DATE REVISIONS . .
6-1-2009 | REVISED NOTES. MODIFIED G2/G3 GUTTER ﬂbIIOIS
TRANSITIONS
9-1-2009 | ADDED GUTTER TRANSITION TERMINAL DETAIL ‘ ]bll way

REVISED NOTES

3-1-2010 | RELOCATED GUTTER TRANSITION DETAIL TO

STANDARD B28, REVISED NOTES TYPE G-2 AND G-3

REVISED TYPE G-3, G-2 GUTTER AT BRIDGE

GUTTER TRANSITIONS

APPROACH

2-7-2012 | REVISED NOTES

STANDARD B2-04













SECTIONS

ROADWAY
EMBANKMENT

APPROVED
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FOR OFFSET TO
SEE DESIGN TYPICAL

ROADWAY SLOPE
OR FILL SLOPE EXISTING GROUND

LIMIT OF SOD

v,
4,
'9/5“3 4°-0" MIN,

MIN.

SODDED DITCH

1:6
_

EXISTING GROUND

4'-0" MIN.

ROADWAY
EMBANKMENT

W

ST
IR

N

B
A\
N e

SODDED OR PAVED DITCH

EMBANKMENT UNDER 20 FEET IN HEIGHT
TOE OF EMBANKMENT DITCHES

10°-0" NORM. |=
o
MIN. <
10°-0" DESIRABLE I-o”
. 5:-0" MINIMUM §-0" MIN. AT 1:6
®, (SEE NOTE) A |
o |
3 ¢
6 VARIES Sy & |
()
('
EXISTING

GROUND
SODDED OR PAVED DITCH

EMBANKMENT
OVER 20 FEET IN HEIGHT

NOTES FOR EMBANKMENT DITCHES:

1. WIDTH AND SLOPE MAY VARY DEPENDING ON
SOIL CONDITION OR R.O.W. REQUIREMENTS.

2. THESE SECTIONS APPLY TO A DESIRABLE
SECTION FOR NEW CONSTRUCTION. HOWEVER,
THE WIDTH AND SLOPES MAY VARY DEPENDING
ON SOIL CONDITIONS OR R.0.W. CONSTRAINTS.

3. ALL SLOPES ARE EXPRESSED AS UNITS OF VER-
TICAL DISPLACEMENT TO UNITS OF HORIZONTAL
DISPLACEMENT (V:H),

TOP OF DIKE TO MATCH

EXISTING GROUND EXISTING GROUND OR BE 1'-0"
ABOVE DESIGN HIGH WATER ELEV.

\

SIDE DITCH DIKE

Ilinors
V, Tollway

DATE

REVISIONS

6-1-2009

REVISED NOTES

DITCHES AND DITCH DIKE

STANDARD B4-01




CURB OF TYPE REQUIRED

CONSTRUCTION JOINT (NOTE 4)

TRANSITION AND SHAPE
CURB TO MEET SECTION B-B

SLOPE AND SHAPE APRON
TO MEET SECTION B-B

CURB & GUTTER
OF TYPE REQUIRED

HALF PLAN
PAY LIMITS
f—¢ OF FLUME
SHOULDER OPTIONAL CONSTRUCTION JOINT 36"
/ =4 TIE BARS 2'-6" LONG @ 12 CENTERS
MES 5.0 PAY LIMITS CURB OF TYPE
L p . NOTE 1 REO'D
e DITCH ., 3'-0"MAX. OPTIONAL CONST. JOINT SHOULDER
/ BOTTOM /
2'-0"MIN.
CONTINUOUS *4 —
EPOXY COATED CLASS S /m CLASS SI
BARS IN CURB CONCRETE S — - e N . CONCRETE
AND GUTTER T TR - o
ANCHOR WALL — - > S ANCHOR CONTINUQUS *4
WALL EPOXY COATED
|6"| £DGE OF BAR IN CURB
6'-0" " WELDED WIRE f
B o I_ = WELDED WIRE FABRIC (NOTE 3) 6.| ANCHOR WALL NOTE: FABRIC MIN. L SHOULDER
PAID FOR AS CURB 0.62 C.Y. CONCRETE / L.F. PAID FOR AS CURB

AND GUTTER OF
TYPE REQUIRED

SECTION A-A SECTION B-B SECTION C-C
ADJACENT TO CURB & GUTTER ADJACENT TO CURB

CONCRETE FLUME

NOTES:

1. CONCRETE FLUMES SHALL BE CONSTRUCTED FLUSH WITH THE ADJACENT EXISTING OR
PROPOSED SURFACES.

2. CLASS SI CONCRETE SHALL BE USED THROUGHOUT.
3. WELDED WIRE FABRIC SHALL BE EPOXY COATED 6x6 W4xW4, 58 LBS. PER 100 SO. FT.

4. ®=4 EPOXY COATED TIE BARS 2'-6” LONG AT 12" 0/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 FABRIC SUBJECT TO ENGINEER'S APPROVAL.

6. THE LOCATION OF THE ANCHOR WALL MAY BE ADJUSTED AS DIRECTED BY THE ENGINEER.

. -
7. THE MATERIALS AND CONSTRUCTION OF THE CONCRETE FLUME SHALL CONFORM TO Hb]IOIS

THE APPLICABLE PORTIONS OF THE STANDARD SPECIFICATIONS. : ]'b-”my
8. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TQO UNITS OF

HORIZONTAL DISPLACEMENT.
DATE REVISIONS

o | REVISED NOTES CONCRETE FLUME DETAILS
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w/2

l
l
l
l
O
| 8"

— STATION, OFFSET AND ELEVATION PER PLAN

— 4" TYP,

TOP SLOTA INTERMEDIATE SLOTS BOTTOM SLOTJ
4 X 4" X 2" 6" X 4" X 2" a7 X 47 X 2"
PLAN

L »

3" CLR.

a BAR
a
Sl
& w v BARS e 12"
o %D: m BARS @ 12" h BARS EO. SPA.
o %% n BARS @ 12” -
T - ‘e
N F : —
! f . e : |2 y
I 1+ BARS e 127 b ®F tBARS 1| 5
g L w BARS @ 12”
x BARS @ 12" —
NO_TE: > 3 CUT BARS IN FIELD TO FIT
MIN. 2 CLEARANCE "
‘v’ BARS ARE TO BEGIN AT THE PIPE END OF 8

BONDED CONSTRUCTION JOINT

THE SLOPED EXTERIOR HEADWALLS. ‘m’ BARS

ARE TO BEGIN AT THE PIPE END OF THE SLOPED
INTERIOR HEADWALLS.

ISOMETRIC VIEW

SECTION A-A

PIPE REMOVAL
AND REPLACEMENT
AS DETERMINED
BY THE ENGINEER

PIPE SKEW

PIPE SKEWED 0° GREATER THAN 30°

PIPE SKEWED 30° MAX,
\

' s 30°
=
[Jﬁ S
| Y :
57
w w N w
LY
% 30° MAX % ° $ %
p i ~ i
an @ © an
&2
33
&g
<O
2

\TOE oF SLOPE—/

of
10t

WO 2
E:g:mw b

PLAN VIEW OF STRUCTURE LOCATIONS

PIPE DIA’S

15° SKEW
NOTES:

ADDITIONAL ‘A’ BARS SHALL BE FURNISHED AND PLACED BY THE
CONTRACTOR. THE ADDITIONAL BARS ARE NOT [NCLUDED IN THE
LISTED OUANTITIES BUT WILL BE PAID FOR AS REINFORCING STEEL.
(EPOXY COATED)

30° SKEW

1 ADDITIONAL BAR REQUIRED FOR EACH 15° SKEW OR FRACTION THEREOF.

18", 24", & 30" 1 SPA 1 SPA,PIPE DIA'S 18, 24", & 30"

{

EXIST. HEADWALL OR END
SECTION TO BE REMOVED A\

INSTALLATION DETAIL
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PIPE DIA’S

36", 42", & 48" |2 EO. 2 EO.|PIPE DIA'S 367, 42", & 48"

SPA. u BARS (Typy |SPA-

FRONT ELEVATION

NOTES:

SLOPED HEADWALL TYPE [II SHALL BE CONSTRUCTED FLUSH WITH EXISTING OR PROPOSED SLOPE.
CLASS SI CONCRETE SHALL BE USED THROUGHOUT.

ALL REINFORCEMENT BARS SHOWN SHALL BE EPOXY COATED.

BAR BENDING DETAILS ARE DIMENSIONED OUT TO OUT OF BARS.

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.

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.

CARE SHALL BE EXERCISED IN REMOVING ANY LENGTH OF EXISTING PIPE SO THE REMAINING PIPE
[S UNDAMAGED AND FULLY FUNCTIONING.

FOR DIMENSIONS AND OQUANTITIES FOR ONE HEADWALL SEE SHEET 2 (OF 3) IN THIS SERIES.
FOR STEEL GRATING DETAILS SEE SHEET 3 (OF 3) IN THIS SERIES.

ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT.

DRILL AND GROUT ¥,"@

REINFORCING BARS

-
@ 12"CTS. IN A 1§ HOLE ?
e
o
3 [
] i
EY
L=
<
+ BARS PR T|:
T z|?
T2
0
*4 BAR CUT FROM n BARS — @
(=]
g

PRECAST CONNECTION DETAIL

SHEET 1 OF 3
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DATE

REVISIONS

1-1-2011

REVISED NOTES

2-1-2012

DELETED TWIN PIPE DETAILS,

DELETED PIPE DIA. 18", 24",

30" FOR 1:4 AND 1:6 SLOPES,|

HEADWALL TYPE III
18"'-24""-30""-36""-42"-48"
FOR 1:4, 1:6, AND 1:10 SLOPES

DELETED SIDE PIPE DESIGN

STANDARD B6-03




DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE TIII

1:4 SLOPE

REINFORCING BAR SCHEDULE

FOR ONE HEADWALL

REINFORCING BAR SCHEDULE

TYPE TIT 1:4 SLOPE

FOR ONE HEADWALL

TYPE IIT 1:6 SLOPE

REINFORCING BAR SCHEDULE
FOR ONE HEADWALL
TYPE III 1:10 SLOPE

PIPE DIMENSIONS NO. OF SPACES|CONCRETE |REINF,

DIA CLASS SI |STEEL

H L M | P s T|u |v |w/|aA]|E [B]|]C|D]CUVYD|LBSs
367 [3-10714-87 43| 47 | 1515~ |2 |2-8"|6"-0"| T-a"|2-27]2-0"] - 31 59 360
42" | 4'-5"|17°-0""| 4’-8"| 6" 17:_6|/4u 2 |3-2|6'-6"[1°-10"12'-6"|2-6"| 4 - - 7.6 450
28" |5-0"[19-4"5-0"| 6" | 19-11~ _ |2"|3-2"|7-0"|8-a"|2-6" 2-6"| - 6 |- 93 250
DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE III 1:6 SLOPE

PIPE DIMENSIONS NO. OF SPACES | CONCRETE|REINF.
DIA CLASS SI|STEEL
H|L [m|P] s T|u [v |[w|a|E |B |C |D]|CUVYD|LBS.
36 |3°-10"] 22°-0"[4*-3] 4~ 22._3|/zu 2v |20-8" [6'-0"|7-4"|2°-8"[2'-4" | - 7 - 7.9 510
42" |4-57|25-6"|4'-8"| 6| 25'-10" |2” [3'-2" |6'-6"[1-10"2"-8"|2-2" [ 5 | - 4| 102 |e40
48 | 5°-0”| 29-0"|5-0" 6| 29"-4%" |2~ |3-2 |7-0v|8-4" |28 |2-2" 1- 126 | 760

DIMENSIONS AND QUANTITIES I[N ONE HEADWALL TYPE III

1:10 SLOPE

Qo ¥ ovocs
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PIPE DIMENSIONS NO. OF SPACES|CONCRETE| REINF.
DIA CLASS SI| STEEL
H L M P S T( U \ w A E B c D Cu. YD. LBS.
18" | 2-3| 20"-10°(2"-3~| 27| 20°-1" |2”|2'-8”|3'-0"|4"-4"|2-27 [2-07| - | 6 | 1 4.0 310
24" | 2'-9| 25'-10'{3'-0"| 3" 25._“|/2.. 2| 2:-8"| 4'-0""|5'-4"" | 2°-4" | 2°-4"| - 8 1 6.1 440
30" 3'_4" 310_81: 30_6" 4:1 31'_10" 2:: 2:_8:: 5:_0:1 60_411 20_211 10_8:1 - ll 1 8.9 640
36" [3'-10”| 36°-8" |4°-3""| 4| 36'-10/4"|2"|2'-8"|6'-0""|7"-4""[2"-2 |2'-2| - 13 |1 12.1 810
42" |4-57|42'-6" |4'-8”| 67| 42-8Yp" [2°|3-2[6-6"[1"-10"(2'-2" 18| - | 12 | & 15.4 | 1010
48" | 5-0"|48'-4" [5°-0”| 6| 48'-7"" 2|30-24| 7:-0"|8'-4" | 2°-4"" | 27-4"| - 15 4 19.0 1220
o
—— Cur
_ ~Line
Fa)
n| 3
TYPE 2 TYPE 3

NO. 4 REINFORCING BARS NO. 4 REINFORCING BARS
PIPE PIPE
DIA NO. DIA NO.
MARK | TYPE |REQ'D.| LENGTH| a b MARK | TYPE | REQ'D.| LENGTH b
a36 1 1 13-10"] a1 [ - a36 1 1 13-10] 4-17 | -
n36 2 36 2-3" [ e[ 9" n36 2 50 -3 [ r-e" | 9-
n3 | STR.| 8 14'-6" - - n3% | STR.| 8 21'-8" -
x36 2 8 3-0" | 2-0"| 1’0" x36 2 8 3-0" | 2-0"| 10"
36" [ 136 [ STR. | 17 7-0" - - 36 [+36 | STR. 24 7'-0" -
u3%6 | STR.| 6 3-8" - - u3%6 | STR. | 6 3-8 -
v36 3 10 24-9" [ 1-3" ] 36" v36 3 14 4-9" [ -3 [ 3-6"
w36 | STR.| 8 14'-2" - - w36 | STR. | 8 21'-6" -
042 1 1 1511 | 4'-9" 042 1 1 15-117 | 4-97| -
n42 2 40 2-3" [ -6 [ 9" n42 2 58 2-3" [ r-e"| 9”
n42 | STR.| 10 17-07 | - - h42 | STR. 10 25°-4" -
x42 2 8 3-6" | 26" | 1'-0" x42 2 8 3-6 | 2-6"| 1'-0"
42 ["+42 | STR.| 19 7-6" - - 42" ["+a2 | STR. 28 7-6" -
w2 | STR.| 6 4-2" - - w2 | STR. | 6 -2 -
vaz 3 12 5-4" | 1'-3" [ 4=1" va2 3 17 5-4" | 1-3" | 41"
wd2 | STR.| 8 166" | - - wd2 | STR. | 8 25°-0" -
1 1 17'-9" | 5'-4" 048 1 1 17-9" | 54| -
d48 2 46 2-3" | r-e" [ 9" n48 2 66 2-3" | r-e"| 9"
STR. | 10 19'-4" - - h48 | STR. 10 28°-8" -
»48 2 9 3-6" | 2'-6"| 1'-0" x48 2 9 3-6" | 2-6"| 1'-0"
48" [ tag | STR. [ 22 8'-0" - - 48" | tag | STR. 31 8'-0" -
uiB | STR.| 6 4'-9~ - - ud8 | STR. | 6 4'-9 -
vas 3 14 5-107 | 1'-3" [ a1~ v48 3 20 510" | 1-3" [ 471"
wdg | STR.| 9 18'-10"| - - w48 | STR. | 9 28°-6" -
NOTES:
1. THE ‘v’ BARS, TYPE 3, SHALL BE ORDERED FULL LENGTH AND CUT IN THE FIELD.
THE REMAINING PORTION OF THE ‘v’ BARS SHALL BE USED IN THE OTHER WALL.
2. THE LONG LEG OF THE ‘d’ AND ‘n’ BARS SHALL BE VERTICAL.
3. QUANTITIES ON THIS DRAWING ARE BASED ON THE CAST-IN-PLACE DESIGN.
4. “STR.”” = STRAIGHT BAR.
5. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS OF

HORIZONTAL DISPLACEMENT (V:H).

NO. 4 REINFORCING BARS
PIPE
DIA NO.
MARK | TYPE | REQ’D.| LENGTH| o b
al8 1 1 8-71" [ 2-5"] -
nlg 2 46 26" [ -9 | 9"
nig_| STR. 6 20-4 | - -
x18 2 5 3-0" | 2’-0"] 10"
18" t18 [ STR. 23 4'-0" - -
ulg | STR. 4 2'-0" - -
wig | STR. 5 20-4 | - -
a24 1 1 100-5~ | 3-0"] -
n24 2 56 2-3" [ 1-6"| 9"
h24 | STR. 6 25-a | - -
x24 2 6 3-0 | 2-0"] 10"
24" ["+24 | sTR. 28 5'-0" - -
u24 | STR. 4 2'-6" - -
v24 3 13 3-9" | 1-3"] 2-6"
w24 | STR. 3 25-4" | - -
a30 1 1 12-3 | 3-1] -
n30 2 68 2-3" [ r-e"| 9"
h30 | STR. 8 31-2" - -
x30 2 7 3-0 | 2’-0] 1°-0”
30" [ +30 [ STR. 34 6'-0" - -
u30 | STR. 4 3'-0" - -
v30 3 18 -3 [ 1-3"] 3-0"
w30 | STR. 7 31-2 - -
a36 1 1 13-10"] 41" | -
n36 2 80 2-3" [ -6 | 9"
h36 | STR. 8 36-2" | - -
x36 2 8 3-0" | 2'-0] 10~
36" [ +36 | STR. 39 1-0" - -
u36 | STR. 6 3'-8" - -
v36 3 23 -9 [ 1-3" ] 3-6"
w36 | STR. 8 36-2" | - -
042 1 1 15 -1 | 4-9"] -
nd2 2 92 2-3" [ r-e"| 9"
h42 | STR. 10 az2-0" | - -
x42 2 8 3-6" | 2'-6"] 1'-0"
42" [ +a2 | sTR. 45 7'-6" - -
ud42 | STR. 6 4-2 - -
vaz 3 217 5-4" [ 1'-3" | 41"
w42 | STR. 8 a2-0" | - -
a48 1 1 17-9" [ 54 -
nd8 2 104 | 2-3" | r-e| o
nd8 | STR. 10 ag'-0" | - -
x48 2 9 3-6" | 2'-6"| 1'-0"
48" [ +48 | STR. 52 8'-0" - -
w48 | STR. 6 4-9” - -
vas 3 32 5-10" [ -3 | a-1"
w48 | STR. 9 ar-107] - -

SHEET 2 OF 3
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HEADWALL TYPE 1II
18'/-24"'-30"-42""-48""
FOR 1:4, 1:6, AND 1:10 SLOPES

STANDARD B6-03




GRATE DIMENSIONS AND QUANTITIES IN

ONE HEADWALL TYPE TIIT END ENTRANCE 1:4 SLOPE

INSIDE GRATES BARS FOR ONE GRATE HEADWALL GRATES
DIAMETER | peaMBER | TYPE BA?:;R T BA?:;R T EACH( o
REQUIRED | REQ'D. LENGTH LENGTH
EOD. | Reop. REQ'D. GRATE | TOTAL
6 B 2 67" 1 =10V, 103
36" 608
6 A 71 12 24y 121
a2 2 /e 705
A 77 13 2-ay 119
8" 2 2 Y2 941
6 2 =z 13 1-10Y," 108

CHIEF ENGINEER
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GRATE DIMENSIONS AND QUANTITIES IN

ONE HEADWALL TYPE TIIT END ENTRANCE 1:6 SLOPE

GRATE DIMENSIONS AND QUANTITIES IN

ONE HEADWALL TYPE IIT END ENTRANCE 1:10 SLOPE

INSIDE GRATES BARS FOR ONE GRATE HEADWALL GRATES
]PIE%-ER NUMBER TYPE BAR NO. 1 BAR NO. 2 EACI‘:LBS.)
DIAM REQUIRED | REQ'D. BARS NGTH BARS NGTH
reap. | “ENC Read. | “ENC GRATE | TOTAL
2 A 2 &' -7 11 2'-aYp" 112
36" /e 860
7 B 2 6 -7 1 1'-10Y5" 103
6 A -1 12 2'-4lfy 121
42" 2 /e 1126
5 B 2 -1 12 1-10Y5" 100
8 A 2 -7 13 2-4Y/p 130
48" /e 1278
2 B 2 70-7" 13 1'-10Y5" 19
7 6" SPACING E
A
r’ Yo x 2”_\ BAR NO. 1
([
C 1 [ ]
L | 1 S
Al
I w w| w
' < 5| <
| 2 88| &
! = Yp' (TYP) <o o
| N e
' = ! EE| 2
| z | || %
I o N ! R
| =] - | ~| ™|~
| z | 3,
| < | A
[21]
| [/ |
C i ] [ i 1]
A 17
Ya x 27 BAR NO. 1
92" 6" SPACING 9y,

TYPICAL GRATE

INSIDE GRATES BARS FOR ONE GRATE HEADWALL GRATES
PIPE_ wweER Tvee Bf:: NO. 1 BABRI;R NO. 2 EAC; BS.)
- | reop. | “ENO™M | peop. | LENOTH GRATE | TOTAL
18" 8 2 3= 5 1-10Y" 53 a1
1 c 2 31+ 5 -4 a8
24" 9 B 2 a1 7 1-10/3" 69 o
2 A 2 | e | 1 |z | e
o 12 B 2 57 3 1-10Y2" 86 110
2 c 2 57 9 1-alfy )
16 ) 2 61" 1 1-10V5" 103
36" 1535
> 13 B 2 71 12 1-10V2" I 2013
7 c 2 71 12 -4y 100
. 19 B 2 71 13 1-10V5" 19 Jas
2 A 2 77 13 24y 108
NOTES:

l. ALL STRUCTURAL STEEL SHALL BE AASHTO M270, GRADE 36.

2. GALVANIZING SHALL BE IN ACCORDANCE WITH THE STANDARD SPECIFICATIONS.

3. FOR PLACEMENT OF GRATES, SEE SHEET 1 (OF 3) IN THIS SERIES.

4. ALL TABLE DIMENSIONS AND QUANTITIES ARE FOR SINGLE PIPE CULVERT HEADWALLS.

5. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS OF

HORIZONTAL DISPLACEMENT (V:H).

Vo'

%u

SECTION A-A

TYP.

SHEET 3 OF 3
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HEADWALL TYPE III
18''-24""-30""-36""-42"-48"
FOR 1:4, 1:6, AND 1:10 SLOPES

STANDARD B6-03
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|
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INVERT EL.
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3-#5(E) BARS, 2'-6" LONG
@ 1'-6” CTR.

MIN.

SECTION B1-B1

BAR INSTALLATION

DETAIL

"

SLOPED HEADWALL
OF TYPE REOUIRED

SLOPE DRAIN INLET

APPROVED paTe 2772012

CHIEF ENGINEER

1.

6.

THE LOCATION OF THE SLOPE DRAIN INLET SHALL BE AS SHOWN ON THE
PLANS OR AS DIRECTED BY THE ENGINEER. THE INLET MUST BE LOCATED
IN THE FIELD TO CLEAR THE POST SPACING OF EXISTING OR PROPOSED
GUARDRAIL. WHERE CONDITIONS REQUIRE THAT THE SLOPE DRAIN INLET
BE LOCATED ADJACENT TO A GUARDRAIL ANCHOR INSTALLATION, THE
SLOPED DRAIN INLET MUST BE CONSTRUCTED OUTSIDE THE LIMIT OF THE
ANCHOR [NSTALLATION.

INLET CONSTRUCTION EXCLUSIVE OF P.C.C. APRON SHALL BE COMPLETED
PRIOR TO SHOULDER OVERLAY. CONSTRUCTION OF P.C.C. APRON SHALL
FOLLOW SHOULDER OVERLAY.

THE MATERIALS AND CONSTRUCTION OF THE INLET SHALL CONFORM TO THE
APPLICABLE PORTIONS OF THE STANDARD SPECIFICATIONS AND THE
SPECIAL PROVISIONS.

THE CONCRETE CURB WITHIN THE P.C.C. APRON WILL TRANSITION TO
MATCH THE SHAPE OF ABUTTING CURBS.

INCREASE NORMAL SHOULDER SLOPE WITHIN LIMITS OF P.C.C. APRON AND
SHAPE TO DRAIN INTO INLET OPENING. THE INLET OPENING SHALL BE
2!/>' BELOW THE NORMAL SHOULDER EDGE ELEVATION.

GALVANIZED STEEL COVER PLATE SHALL CONFORM TO THE REQUIREMENTS OF

THE STANDARD SPECIFICATIONS. GALVANIZING SHALL BE IN ACCORDANCE
WITH ASTM A123 (AASHTO MI1D.

EXPANDED METAL FABRIC OF EQUAL STRENGTH MAY BE USED IN LIEU OF
WELDED WIRE FABRIC SUBJECT TO ENGINEER'S APPROVAL.

PRECAST CONCRETE UNITS FOR SLOPE DRAIN INLET WILL BE ACCEPTABLE
PROVIDED THEY MEET ALL THE REQUIREMENTS SHOWN ON THIS DRAWING.
FABRICATION DRAWINGS SHOWING PIPE OPENINGS, REINFORCEMENT AND
OTHER PERTINENT DIMENSIONS WILL BE REQUIRED FOR EACH UNIT, FOR
APPROVAL BY THE ENGINEER PRIOR TO FABRICATION.

REINFORCEMENT BARS AND WELDED WIRE FABRIC DESIGNATED (E) SHALL
BE EPOXY COATED.

1.

2.

3.

6.

39 30" 9 3"
| |
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CLASS SI CONCRETE—{ |
GALVANIZED STEEL COVER DETAIL \ *4(E) BARS @ ECTION C-C
STORM SEWER PIPE H- SECTION L-C
AS SHOWN ON PLANS_\ o *
oo |, 12 FRAME AN RAT TA
/ P of. -| PIPE AS SHOWN / f;) s
| ‘/— INV, ELEV. jA ON PLANS =
3gn g 1 A3 avey
i) 9 ¥ : o
6 — L 5" L |5 4@ Bars e g1 »
WELDED WIRE FABRIC 3 [ N 6. ﬂss e /\b _! 2 Ca[N—2e Tve
6"x6" MESH *4(E) GAUGE (NOTE 7) o M P 07 2 T e 2-94(E) BARS EF., /
FOORY. R P AR (TYPY
SECTION C1-Cl o oo ||l R s
o 7
MIN.
(TYP.) TYPICAL REINFORCEMENT
SECTION A2-A2 AROUND STORM SEWER PIPE
ATCH BASIN TYP
NOTES FOR SLOPE DRAIN INLET: NOTES FOR CATCH BASIN TYPE B:

THE LOCATION OF THE CATCH BASIN SHALL BE AS SHOWN ON THE PLANS OR AS
DIRECTED BY THE ENGINEER.

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 OR APPROVED EOQUAL.

AT LOCATIONS WHERE EXISTING UNDERDRAINS AND/OR STORM SEWER PIPES ARE
TO BE CONNECTED TO THE NEW CATCH BASIN, THE REMOVAL OF EXISTING PIPES,
FURNISHING OF NEW PIPE SECTIONS OF THE SAME SIZE AND OTHER MATERIALS
NECESSARY FOR THE CONNECTIONS SHALL BE INCIDENTAL TO THE COST OF CATCH
BASIN TYPE B.

PRECAST CONCRETE UNITS FOR CATCH BASIN WILL BE ACCEPTABLE PROVIDED THEY
MEET ALL THE REQUIREMENTS AS SHOWN ON THIS DRAWING. BASE EXTENSION OF
3" NOT REQUIRED FOR PRECAST UNITS. FABRICATION DRAWINGS SHOWING PIPE
OPENINGS, REINFORCEMENT AND OTHER PERTINENT DIMENSIONS WILL BE REQUIRED
FOR EACH UNIT, FOR APPROVAL BY THE ENGINEER PRIOR TO FABRICATION.

REINFORCEMENT BARS DESIGNATED (E) SHALL BE EPOXY COATED.

Ilinors
V, 1ollway

DATE
2-7-2012

REVISIONS
REVISED REINFORCEMENT BARS

CATCH BASIN TYPE B AND
SLOPE DRAIN INLET

STANDARD B7-01
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paTe 67172009

CATCH BASIN TYPE

"G SERIES

gr_5
2" 17-#3 s(E) BARS @ 6" CENTERS.
TYP. .
A
8y -0 CLASS SI CONCRETE
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1-*6 t(E) BARS @ 8" CTRS, || {1-'6 TIE) TOPISTR \ ey w
(BOT.) | & | @ —_I
T N — ]_ . j
7-#6 t1(E) BARS @ 8" CTRS. N g L o=
(TOP)
. L |
EN
REINFORCED CONCRETE LID
DRAINAGE STRUCTURE TYPE G-3, MODIFIED
NOTES:
1. PRECAST CONCRETE UNITS WILL BE ACCEPTABLE PROVIDED THEY MEET ALL THE
REQUIREMENTS AS SHOWN ON THIS DRAWING. BASE EXTENSION OF 3* NOT
REQUIRED FOR PRECAST UNITS. FABRICATION DRAWINGS SHOWING PIPE OPENINGS,
REINFORCEMENT AND OTHER PERTINENT DIMENSIONS WILL BE REQUIRED FOR EACH
UNIT, FOR APPROVAL BY THE ENGINEER PRIOR TO FABRICATION.
2. CATCH BASINS TYPE G-SERIES SHALL BE USED IN THE SWALE ON THE HIGH SIDE OF
SUPERELEVATED PAVEMENT.
3. CATCH BASINS TYPE G-2 SHALL BE USED ALONG RAMPS WHERE G-2 GUTTER IS
PROVIDED.
4. CATCH BASINS TYPE G-3 SHALL BE USED WHERE G-3 GUTTER IS PROVIDED.
5. CATCH BASINS TYPE G-3 MODIFIED SHALL BE USED IN PAVEMENT
SECTIONS AND ON THE LOW SIDE OF SUPERELEVATED PAVEMENT.
6. CATCH BASINS TYPE G-3 MODIFIED SHALL BE PROVIDED WITH A REINFORCED
CONCRETE SLAB TOP AS DETAILED ON THIS DRAWING.
7. TYPE S FRAME AND GRATE SHALL BE NEENAH R-3338-F MODIFIED BY THE
ADDITION OF THE FOURTH SIDE OF THE FRAME, OR APPROVED EQUAL.
8. TYPE G-2 FRAME AND GRATE SHALL BE NEENAH R-3508-A2 OR APPROVED EQUAL.
9. TYPE G-3 FRAME AND GRATE SHALL BE NEENAH INLET FOR ROLLTYPE CURB R-3501-U
OR EAST JORDAN IRON WORKS 10004 OR APPROVED EQUAL.
10. TYPE G-3, MODIFIED FRAME AND GRATE SHALL BE NEENAH INLET FOR ROLL TYPE
CURB SPECIAL R-3501-Ul OR APPROVED EQUAL.
1. TYPE G-2, MODIFIED FRAME AND GRATE FOR ROLL TYPE CURB R-3508-B2 OR
APPROVED EQUAL.
12. MORTAR OR SEALER SHALL BE USED WHEN A PRECAST REINFORCED CONCRETE
LID IS USED.
13. REINFORCEMENT BARS DESIGNATED (E) SHALL BE EPOXY COATED. SHEET 1 OF 2
Illinois
( 1ollway
DATE REVISIONS
6-1-2009 | DELETE REINF. CONC \T.ID TYP,EVS FRAME & GCRATE CATCH BASINS TYPES G AND TYPE G
2-7-2012 | REVISED REINI‘TORCEM‘ENT BARS MODIFIED’ FRAMES AND GRATES
11-01-2012] ADDED TYPE G-2, MODIFIED FRAME AND GRATE TYPE G-2, G-3 & G-3 MODIFIED

MODIFIED PIPE BELL DETAIL

STANDARD B8-03
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(SEE NOTE 8)
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st [L_1__1_1 & S (SEE NOTE|9) 4] :Or
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t | T == \ == ¢ I ‘7/// // == >
5 V 7 A ] I N B e e L - 5
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—w BARS 6 | w BARS (TYP.)
. x_BARS 3 x BARS
SECTION A-A ELEVATION SECTION B-B SECTION C-C
* MATCH EXISTING OR PROPOSED SLOPE
TABLES FOR REINFORCEMENT AND TABLES FOR REINFORCEMENT AND
QUANTITIES FOR ONE HEADWALL TYPE 1 QUANTITIES FOR ONE HEADWALL TYPE II
REINFORCING BARS REINFORCING BARS
PIPE INSIDE REINF. PIPE INSIDE REINF
1D | Mark | N0 & 1 LenGTH DECOCN | DIALOF e  BARS: LD | mark | MO & teneH | o b c e Oine" 1 HOWL. i
L te | 4-*4 20" .| ti2]e-*4 | 36" | 26" | 10" | --- TS »
6 we | 4-%4 4'-9" F-6-2 6" 0.4 C.Y. 20 * 12 wi2 | 4-#4 10°-3 | 4-3 | 2:-0" | 4'-0"" E-12-2 12” 11 C.Y. 45 *
— = E-15-2 15 1.2 C.v. 50 ®
o |12 [ 4-4 26" F-12-2 12 0.5 C.Y. 25 = g |15 84 | a3 | 33| peon | - a2 5 oy e
wi2 | 4-24 5-10" F-15-2 15" 0.6 C.v. 25 = wis | 4-2q4 | 10-9" | 4-37 | 2-0" | 4=’ S Gy
15 |__f15 | 4-*4 3-3" F-18-2 18 0.7 C.Y. 25 * g | 118 | 8-%4 | 50" | 4-0” | 1-0" | ---
wi5 | 4-%4 65" wig | 4-*4 | 11'-3" | 4-3" | 2-0" | 5-0"
g 18 | 4-%4 4'-0"
! wl8 | 4-#4 7'-0"

SLOPED HEADWALL

TYPE I

Qo ¥ ovacs

APPROVED . . paTe 277-2012
CHIEF ENGINEER

SLOPED HEADWALL

TYPE II

NOTES:

1.

10.

SLOPED HEADWALL TYPES I AND II SHALL BE CONSTRUCTED
FLUSH WITH EXISTING OR PROPOSED SLOPE.

CLASS SI CONCRETE SHALL BE USED THROUGHOUT.
ALL REINFORCEMENT BARS SHOWN SHALL BE EPOXY COATED.

BAR BENDING DETAILS ARE DIMENSIONED OUT TO OUT OF
BARS.

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.

COVER FROM THE FACE OF CONCRETE TO FACE OF
REINFORCEMENT BARS SHALL BE 3 FOR SURFACES FORMED
AGAINST EARTH AND 2" FOR ALL OTHER SURFACES UNLESS
OTHERWISE SHOWN.

CARE SHALL BE EXERCISED IN REMOVING ANY LENGTH OF
EXISTING PIPE SO THE REMAINING PIPE IS UNDAMAGED AND
FULLY FUNCTIONING.

ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL
DISPLACEMENT TO UNITS OF HORIZONTAL DISPLACEMENT.

TYPES I AND II SLOPED HEADWALLS TO BE USED ONLY FOR
SLOPES STEEPER THAN 1:3. DIMENSIONS AND QUANTITIES
SHOWN ARE BASED ON A 1:2 SLOPE.

1.D. DENOTES INSIDE DIAMETER OF PIPE.
0.D. DENOTES OUTSIDE DIAMETER OF PIPE.

DATE

REVISIONS

2-7-2012

REVISED REINFORCEMENT BARS, TABLES

SLOPED HEADWALLS

TYPE T AND TYPE II

STANDARD B9-01
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o
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L]:@‘ = *49 BAR C 1'-0" \—EX[ST]NG OR
- s PROPOSED PIPE
MINIMUM (PRECAST)
SECTION A-A
(FOR PIPE ABOVE DITCH FLOW LINE)
~—C OF PIPE AND v e PIPE 6Y V.
| HEADWALL | | 1.0 | | L|s
o (&) . 0"
\ A _ 1'-0
ifn o (= ym|
P b e e ] #4d BAR—/ 3L wls
= } \ (TYP) =< 3
a \ WELDED WIRE Z|i3 ?
< WELDED WIRE FABRIC & =
o FABRIC i
SECTION B-B < g
- BAR *4d
SECTION C-C

DIMENSIONS AND QUANTITIES

FOR ONE SLOPED HEADWALL TYPE III

PIPE DIMENSIONS PRE CAST| CAST-IN- W%SEED REINF. STEEL
i CONC. | PLACE | FABRIC
LA B c N M P s L v W |cu. YD. | CU. YD. | sq. yp, | MARK | SIZE NO. |LENGTH| LBS.
6 | 9 | 2% \U-9% | 1-0| 1-8v1-6Ya 21| 72| 1-0" | 3-6”| .19 .51 2.67 | d6 #4 12 |2-0"] 16
127 |1-3Vy 2%y |24V | 1-0 | 1-871-6%a" |4-6¥y|8-9Y5"| 1-0" | 4'-0"| .36 .65 3.80 | dI2 =4 14 |2-0"] 19
w 157 | 1-6Y" 2% (21" | 1-0" | 1-8" 1'-6¥," |5'-3%y|9-6"| 1-0"| 4'-37| .47 .73 513 | di5 4 16 | 2-0"| 21
o
-
v 18”7 |1-10" | 2% '-10%4"| 1-0"" | 1-8" {'-g¥, [6'-2Va"| 10'-5"| 1'-0" | 4'-6"| .61 .80 5.65 | di8 4 18 |2-0" | 24
Lel
2 217 | 2'-17 | 2% (313 | 1-0" | 1-97 qhg¥,e (611" 1-3" | 1-37 | 50-37| .74 1.0 7.42 | d21 #4 22 | 2-0"| 29
24" |20-4Yp" 2% |35V | 10" | 2-0"1-6Y, |T-9%4"12'-4Y5"| 16" | 6'-0"| .86 1.24 8.80 | d24 #4 24 | 2-0"| 32
21| 20-TY" 2% |38V | 112 2-371 -6 |8-6%07| 136" | 1'-9"| 6-97| 1.03 | 1.53 12.35 | d27 =4 24 | 2-0"| 32
307 | 2-11 | 2% B-nder| 1-37| 2-671-6¥ |9-5Y47| 14-97 | 2'-0"| T'-67| 1.2 2.00 | 15.08| d30 4 26 | 2-0"| 35
DIMENSIONS PRE CAST| CAST-IN- W%SEED REINF. STEEL
PIPE
i CONC. | PLACE | FABRIC
Dol B c N M P s | L v W | cu YD, | CU. YD. | sq. yp. | MARK | SIZE NO. [LENGTH| LBS.
6" 9" 27 | 1-9" | -0 | -8 2017 | 3-8 | 85| 10" | 3-6"| .21 .57 3.27 | d6 #4 12 |2-0" | 16
127 |1-3Vy 2 23| 1-0" | 1-87 | 2-1" | 5-10% 10°-77| 1'-0 | 4'-0" | .44 .75 4.58 | d12 #4 16 |2-0" | 21
w 157 |1-6lp| 2 |26l | 1-07 | 1-87 | 2'-1" | 67-107| 1I'-T" | 10" | 4'-37| .57 .83 5.66 | dl5 4 18 |2-0" | 24
o
-
v 187 |1-10" | 27 | 2-10" | 1'-0" | 1'-8" |2'-1" | 8'-0" | 12'-11"| I'-0” | 4'-6"| .73 .93 7.57 | 18 4 22 |2-0" | 29
<
2 21 21 |2 | 3| -0 | -9 | 2051 | 9-0 [13'-10%| 1-3" | 5'-37| .89 1.16 9.83 | d21 2 24 |2-0" | 32
24" |20-alp| 2 |34/ -0 | 200 | 2051 | 10727 15°-3" | 1-6” | 6-0" | LI2 1.45 12.51 | d24 #4 28 |2-0" | 37
21 2T 2 3T |-t 253 | 21 | -2 | 16T | 1-9 | 6°-97 | 1.32 177 13.28 | 427 #4 30 |2-0" | 40
307 | 21| 2 | 3N | -3 | 20-et 2051 | 127-4| 182" | 2'-0" | T'-6"|  1.58 2.14 18.77 | d30 4 32 |2-0" | 43
PIPE DIMENSIONS PRE CAST| CAST-IN-| "Sint” REINF. STEEL
oI CONC. | PLACE | FABRIC
- A B c N M P S L v W | cu vD. | cu. vD.| s, yD, | MARK | SIZE NO. |LENGTH| LBS.
6" 9 | 1 |\1-8Y57| 1'-0" | 1-8"|3-0" | 5'-37| 10°-11] 1'-0”| 3'-6" | .29 | 4.1 d6 =4 16 | 2-0"| 21
12| 1-3Yp" 1Yy | 2°-37 | 120" | 1'-8"|3-0" | 8'-6”|14'-2"| 1'-0"| 4'-0"| .60 .96 7.27 | dI2 #4 22 | 2-0"| 29
‘g 157 |1-6Y2"| 15" | 276" | 1'-0” | 1'-8"|3'-0" | 10°-0'{15'-8" | 1'-0"| 4'-3"| .79 1.07 | 8.91 di5 #4 26 | 2-0"| 35
-
0w
o | 187 1107 | 1Y |29 -0 | 1-8"|3-0" | 11-9" | 17°-5"| 1'-0"| 4'-6” | 1.03 | 1.20 10.95 | d18 4 28 | 2:-0"| 37
o
S22 | 1Y B0V -0 | 197 | 30-07 | 13-37)19°-07 | 1'-37| 5'-3 | 1.29 1.51 14.00| d21 4 34 | 2-0"| 45
24" |2-42"| Al | 3-47 | 1-0" | 2'-07|3'-0" | 15'-0"|21'-0" | 1-6"| 6'-0" | 159 1.89 15.49 | d24 2 38 | 2-0"| 51
21 2T W | 3T | 1-1RY| 20237 37-07 | 167-67 22710/ 1'-97| 679" | 190 | 2.30 | 21.82| d27 | *4 40 | 2'-0"| 53
30" | 2-1 | 1Y 310 | 1-30 | 20-67|3-0¢ | 18°-37|25'-0"| 2/-0"| 7'-6"| 2.27 | 2.79| 26.60| d30 | *4 44 | 2-0"| 59
NOTES:
1. THE CAST IN PLACE (CIP) SLOPED HEADWALL SHALL BE CONSTRUCTED FLUSH WITH 9. THE SLOPED HEADWALL DETAILS SHOWN ON THIS DRAWING ARE FOR USE ONLY WITH PIPES
EXISTING OR PROPOSED SLOPE. HAVING DIAMETER OR SPAN OF 30" OR LESS.
2. CLASS SI CONCRETE SHALL BE USED THROUGHOUT. 10. QUANTITIES FOR CONCRETE, WELDED WIRE FABRIC, AND REINFORCING STEEL SHOWN IN THE
SCHEDULES OF QUANTITIES ARE BASED ON A """ DIMENSION OF 0'-0" AND A 1:2 SLOPE.
3. WELDED WIRE FABRIC SHALL BE EPOXY COATED 6x6-W4xW4, 58 LBS. PER 100 SQ.FT.
1. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS OF
4. ALL REINFORCEMENT BARS SHOWN SHALL BE EPOXY COATED. HORIZONTAL DISPLACEMENT (V:H).
5. BAR BENDING DETAILS ARE DIMENSIONED OUT TO OUT OF BARS. 12. 1.D. DENOTES INSIDE DIAMETER OF PIPE.
0.D. DENOTES OUTSIDE DIAMETER OF PIPE. . -
6. COVER FROM FACE OF CONCRETE TO FACE OF REINFORCEMENT BAR SHALL BE 3" %17015
FOR SURFACES FORMED AGAINST EARTH AND 2 FOR ALL OTHER SURFACES UNLESS Yy
OTHERWISE SHOWN. ‘,E wa
DATE REVISIONS
7. PRECAST UNIT USE [S OPTIONAL. THE ENTIRE STRUCTURE MAY BE CAST IN PLACE.
6-1-2009 | ADDED TABLE INFORMATION
ADDED DIMENSIION NOTATIONS SLOPED HEADWALLS
8. AFTER THE PRECAST SLOPED HEADWALL HAS BEEN PLACED, THE SPACE BETWEEN THE T0 SLOPE HEADWALL TYPE III DETAILS
HEADWALL AND PIPE SHALL BE COMPLETELY FILLED WITH AN APPROVED NON-SHRINK 3717010 | REVISED NOTES
GROUT WITH A MINIMUM 28-DAY COMPRESSIVE STRENGTH OF 5000 PSL. THE COST FOR 1-2011 [ REVISED NOTES
FURNISHING AND PLACING THE GROUT SHALL BE INCIDENTAL TO SLOPED HEADWALLS. -
2-7-2012 | REVISED NOTES STANDARD B10-05




VARIES-MATCH

NOTES:
OPPOSITE HEADWALL NUTES:

20'-0" MIN. 20°-0" (MIN.)
1. THE SLOPED HEADWALL TYPE IV SHALL BE CONSTRUCTED
l . 60 CUT OFF WALL 6 VARIES . 60" FLUSH WITH EXISTING OR PROPOSED SLOPE.
TRANSITION 2. THE SLOPED HEADWALL DETAILS SHOWN IN THIS DRAWING
I.; C ARE FOR USE ONLY WITH PIPES HAVING AN INSIDE
EXISTING OR DIAMETER OR ARCH SPAN OF 18" OR LESS.
_
|_ ~ 4. WELDED WIRE FABRIC SHALL BE EPOXY COATED 6"x6"
| ~ N I—P D . W4xW4, 58 LBS. PER 100 SQ. FT.
5 _
CUT OFF ™~ ~ S 5. QUANTITIES FOR CONCRETE HEADWALLS (CLASS SI) AND
6 WALL ~ . WELDED WIRE FABRIC SHOWN IN THE SCHEDULES OF
2 . I—— -~ — — -I wl FLOW LINE QUANTITIES ARE BASED ON THE FOLLOWING:
| vl 4 e — e A e e e S| A. DIMENSION "G IS 0°-0".
2 24 | 1 :
| § =] | WELDED WIRE Q B. DIMENSION ““H’” IS PIPE I.D. OR ARCH SPAN.
H \ 55 FABRIC &
| N C. PAVED DITCH LENGTH IS 20°-0“.
K FLow N | o cur or
T | —_— - | § WALL 6 D. PAVED DITCH BOTTOM SHALL MATCH EXISTING OR
> | . N SECTION H-H — PROPOSED DITCH (2‘-0"* OR 4°-0").
I 1) | E. BACKSLOPE AND FORESLOPE ARE THE SAME.
r | —l » | ADJUSTMENT TO QUANTITIES FOR HEADWALLS
— e WITH DIMENSIONS OR BACKSLOPE/ FORESLOPE
| E “s”ﬁ‘g&” (g%%A%Ec)NTTE ?OUND COMBINATIONS OTHER THAN ABOVE SHALL BE
E E | INDICATED ON THE PLANS.
| - - - 1 — —/ 2°-0"" (MIN.)
| | | o - . 4'-0" (DES.) F. THE QUANTITIES ARE SHOWN FOR INFORMATION ONLY.
| 5 L
| | | | - -~ | = r-ov 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL
i o -~ D DISPLACEMENT TO UNITS OF HORIZONTAL DISPLACEMENT.
L J—' J— — &—EXISTING OR :
i ! i PROPOSED J_
| SLOPE CF L F
|."_|PIPE ID OR ARCH SPAN | . ,IZ:_/
| l — — AN WIRE ? Pan
L ¢ . ] Hh Faeric & A
| 6-0" ] ol T
L ' CUT OFF WALL
-6 MIN.—) Li6 min, QUANTITIES FOR SLOPED HEADWALLS TYPE IV
PLAN SECTION E-E SECTION D-D (SEE NOTE 5)
_— WELDED WELDED
F = Y," (PIPE ID OR ARCH SPAN) + 1'-6" (MIN.) CONCRETE CONCRETE WIRE WIRE
sLope PIPE  HEADWALLS HEADWALLS FABRIC FABRIC
DIA. (CLASS SD (CLASS SI) (SQUARE (SQUARE
EXISTING OR (CUBIC YARDS) (CUBIC YARDS) FEET) FEET)
PROPOSED SLOPE ) VARIES 2’-0" BOTTOM  4'-0" BOTTOM 2’-0" BOT. 4'-0" BOT.
EXISTING OR ﬁ
VARIES BROPOSED SV MATCH ADJACENT GROUND SLOPE (SEE NOTE D) 52 o 5.41 6.5 39 295
(TYP.) MATCH ADJACENT GROUND SLOPE SLOPE (TYP.) 220" (MIN.) s 13 12" 5.61 6.64 251 307
SLOPE (SEE NOTE D 4'-0"" (DES.) 15" 5.80 6.84 262 318
- , 18" 6.0l 7.05 274 330
1 6" 6.68 7.03 297 353
2'-0" (MIN.) [ 13 i = . 12 6.93 7.97 312 368
4'-0"" (DES.) ?E 7 \ | 14 5. 7.19 8.23 327 383
|Z T == - T 18" 7.47 8.51 343 399
=g g — \K 6" 9.26 10.30 414 470
- 1 K | g’éISTING 12" 9.63 10.67 437 493
veqn| © 16 15" 10.02 11.05 459 515
1'-8 — EXISTING OR o PROPOSED "
= ’I PROPOSED ’I it 18 10.42 11.46 483 539
(TYP.) AT PIPE |
AHH
i\ - AR, \_SK AARRRRARAN
CUT OFF WALL CUT OFF WALL
“— MODIFY LENGTH "G OF
SLOPED HEADWALL AS
SHOWN IN SECTION E-E
SECTION C-C SECTION C-C
DETAIL FOR PIPE AT DITCH FLOW LINE DETAIL FOR PIPE ABOVE DITCH FLOW LINE Illinors
( 1ollway
DATE REVISIONS
5710707 | CHANGES TO NOTES 5 AND 6 SLOPED HEADWALLS
1-1-2011 | REVISED NOTES TYPE IV DETAILS
@O.abQ%\a‘ucuC—b 2-7-2012 | REVISED NOTES
1-1-2011
APPROVED . . ., . . SWIEF EneriR DATE & . STANDARD 811_03




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

ALTERNATE LOCATION FOR
PROPOSED OR EXISTING
INLET AND OUTLET PIPE.

NOTES:

DRAIN CHANNEL INSTALLATION

Qo ¥ ovocs

APPROVED .

" CHIEF ENGINEER

oare  1-1-2011

TRENCH DRAI EDGE OF RAMP PAVEMENT -
r/ ALTERNATE LOCATION FOR
/[_PROPOSED OUTLET PIPE.
| H —
A E :::J_._E:::,...::::....g:::...-::::--:::j--¢:::l-l-EI:II-!j —
‘1 ‘1 [ == |
JE e — —
B - N / |
A‘J E<J C4—' D<J
PAVEMENT GORE AREA
EDGE OF MAINLINE PAVEMENT
PL AN
MAINLINE PAVED GORE AREA RAMP L.
PAVEMENT PAVEMENT
6'-0"(DESIRED) 3'-0'(DESIRED) 2
3/-0"(MIN.) 2/-0"(MIN.)
REMOVABLE GRATE
GORE y RECESS V4| 3.
SURFACING o EXPANSION JOINT (TYP.)
: GORE
- SURFACING
4
S 47 MAX. /
T —— — =
- . e A R — 5
Z 4 g q. - . . > ° Z
: < g i s . > 6
VARIES o VARIES
NOTE 9 NOTE 9 7
1'-0" MIN, e GRATE FRAME WITH
(TYP.) Ai \\\;_ ANCHOR LUGS 8
ENCASEMENT
2 CONCRETE
= CLASS SI 9
47 TO 8" (MAX.) 5 DRAIN CHANNEL
SECTION A-A

. THE FINISHED LEVEL OF CONCRETE MUST BE APPROXIMATELY 1/8"

. PROVIDE 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.

A CLEAN-OUT PORT COMPATIBLE WITH THE MANUFACTURED SYSTEM SHALL
BE PROVIDED FOR TRENCH DRAINS AT THE UPSTREAM END AND AT INTERVALS
NOT TO EXCEED 100 FEET. THE CLEAN-OUT SHALL HAVE A REMOVABLE LOAD
RESISTANT COVER OR GRATE.

. TRENCH EXCAVATION MUST ALLOW FOR A MINIMUM OF 12 INCHES OF

CONCRETE TO BE PLACED UNDER AND ALONGSIDE THE TRENCH DRAIN
CHANNEL SYSTEM.

ABOVE
THE TOP OF THE DRAIN CHANNEL.

. TRENCH DRAINS SHALL BE IN ACCORDANCE WITH THE MANUFACTURERS

DETAILS AND SPECIFICATIONS.

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

. 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 SHOULDER (9.

SHEET 1 OF 2

Ilinors
V, Tollway

DATE REVISIONS

2-1-2011 | DELETED SLOTTED DRAIN
ADDED TRENCH DRAIN
2-1-2013 | REVISED MAINLINE SHOULDER
GRADE

TRENCH DRAIN DETAIL

STANDARD B12-03




MAINLINE PAVED GORE AREA RAMP

PROPOSED OR EXISTING PAVEMENT A PAVEMENT
S END CAP_—7""FRAME AND GRATE AS 3-0
5 i i royay 4] SHOWN ON THE PLANS 6’-0"(DESIRED) | (DESIRED) SUPERELEVATION
” - - / 37-0"(MIN.) [~ 2-0"MIN)
FLOW FLOW_ S "1 _PROPOSED OR EXISTING SUPERELEVATION :
- INLET AS SHOWN ON THE )
— 5 = . PLANS £7/- MAX. :
ENCASEMENT CONCRETE AT cuT Ta e T e i e
CLASS SI § FLUSH S RN o .
6" OVAL TO 6" DIA. SOR el L\ vaRIES
. PROPOSED OR EXISTING VARIES
35 PIPE ADAPTER : : L ] PIPE AS SHOWN ON THE NOTE 9 NOTE 9
PLANS
6" DIA. SDR 35 1/4 BEND ~
SECTION E-E
SECTION B-B AP TSIDE OF
PIPE OUTLET TO DRAINAGE STRUCTURE AMP_ON_OUTSID
SUPERELEVATED MAINLINE SECTION
MAINL INE PAVED GORE AREA RAMP
PAVED GORE AREA RAMP PAVEMENT PAVEMENT
PAVEMENT PAVEMENT 6'-0"(DES) VARIES | 4'-0"
11'-0"” OR 12’-0" , VARIES _ . VARIES _, 4'-0" 30 (MIN.) 0'-0"(MIN)
7% MAX. NORMAL SHOULDER WIDTH | | | SHOULDER T A 7 MAX
ROLLO@ BITUMINOUS SURFACE OF TYPE AND ROLLOVER ROLLOVER
N % . THICKNESS SHOWN ON PLANS 47, MAX
< 3 e — | ° =
_ PAVEMENT % <
. SURF ACE o =S

.~ T 3./. MAX, / e .

— .« s ] . _~q —— A - o

— T - PN
SECTION D-D
% 1:10 MAXIMUM FOR NEW CONSTRUCTION
1:4 MAXIMUM FOR REHABILITATION SECTION C-C

% % 47 DESIRABLE FOR NEW CONSTRUCTION
1:10 MAXIMUM FOR NEW CONSTRUCTION
1:4 MAXIMUM FOR REHABILITATION

SHEET 2 OF 2

Ilinors
V, Tollway

TRENCH DRAIN DETAIL

Qo ¥ ovocs

APPROVED . pare 17172011 STANDARD B12-03




[—¢ PIPE ARCH

N S/2
|
X BOX CULVERT BARS Y
S — ¢ v BARS W | ’/Y 1% Ve i
L YCULVERT| JTBARS Y CONTRACTOR SHALL i 1| - 1
T i £\ PROVIDE BARS AS | Ya®_BOLT WITH WASHERS
B e |~ DOWELS H NEEDED TO SUPPORT | PLACED IN A 7" HOLE VIR
1 P BAR W ON INSIDE | L BARS T FIELD DRILLED IN THE WALL ;‘Z | _i:?_@
. FACE OF WINGWALL §
Vi | s | s s | L L ; B % e
B e MIN. — £~ . .
. | BARS V —— | s P oR 0 | ¢c P[PEJ/_ Y28 X 52" BOLTA D ey
| CONST. JT. —i [ I - BARS Y RUNNER N 7 3 | %Y
Ya"p BOLT | [T BARS Y = | W i ]Y
s M m|o
N =} 1
4 | M o i —rl PLAN AT HEADWALL
® g - —
o ECTION D-D ' SECTION A-A T SECTION AT WING NOTE:
égNFT‘RACTAOR SHALL PROVIDE 2-*3 SECTION D-D = - — - BARS T1 e 12" TIP OR A ¥a"@ X 9/ BOLT WITH ADDITIONAL R WASHER PLACED
ANCHOR BARS PER SIDEWALL BOLT CLIP TO CLEAR PIPE IN A 7”@ HOLE DRILLED THROUGH THE HEADWALL OR
’ SECTION B-B Yo R A ¥ X 8 THREADED ROD EPOXY GROUTED IN A %@
- HOLE WITH A MINIMUM EMBEDMENT OF 63’ MAY BE USED
DETAIL B NOTE: IN LIEU OF CAST-IN-PLACE BOLT SHOWN.
—_— — s
DOWEL BAR J & H NOT REQUIRED WITH EXISTING 3 MIN.
S = DESIGN SPAN BOX CULVERTS PROVIDING THE REINFORCING FROM Typy  |[-___PIPE SPAN |
H = DESIGN HEIGHT THE EXISTING BOX [S EXTENDED INTO THE NEW | |
NOTE: CONCRETE A MINIMUM OF 1'-3", L —~L—~ .
—_— [ TOP OF WALL
BARS Q ARE TO BE FIELD CUT — HEADWALL END | o /
PER CUTTING DIAGRAM. PLACE o 30 " H . 3 T
BARS WITH DIMENSIONS | > 10 e A | B | BARS Y7 B PROVIDE 2/2"f ACCESS HOLE 1 ;
Cy-Cs BEGINNING AT HEADWALL N N | ) N [ | J_t S
AND BARS WITH DIMENSIONS \ | \ I \ \ — ; \’
C3-Cg BEGINNING AT THI BARS 0 i [ _é@. L
TOEWALL END. BARS ¥ ! BARS V | poweLs o— BARS T :\ = \ DOWELS J ELEVATION AT WING \
) W 6"
D % ( D ] \ ARS Y | 2"
\!\:\ \\ ll . : BARS l L — NOTE: g
L i - _1 ”L A | | I —BARS Q PIPE 0.0. IS THE PIPE RUNNER
i \ A OUTSIDE DIAMETER.
= | BARS Y \— i HALF PLAN HALF PLAN ELEVATION AT HEADWALL
| 1 SHOWING DIMENSIONS SHOWING REINFORCING
~—DOWELS H
[ X BARS . TOP OF WINGWALL
| 4 — S
| BARS U 3 ;LO)EI’TZED HOLE
| \ \% \ 3 H 1'-2" g
| 3 MIN.
NOTE:
» ' | 3" CL. 2" —
u | T—T . BARS V. P1 AND U ARE TO BE FIELD CUT
& A ! BARS T ‘\mI \\ PER CUTTING DIAGRAM. PLACE ONE-HALF
(%] ! -
BARS Tl = THE BARS IN OR NEAR EACH WINGWALL
E L A ‘ X BARS W — /;WELS ! == BEGINNING WITH THE SHORTEST BARS V
z | . — \ AND BARS P1 AT THE TOEWALL END
S : AND LONGEST BARS U AT THE BOTTOM
zZ o
=l ancroR Bars i L ! \ 4" WIDE BLOCKOUT OF THE WALL.
& - FOR PIPE
W | (TYP. SEE i BARS Y 7 —
<] /|1 BARS Y N
S| DETAILL B [ Y29 x 11" BOLT WITH_WASHER OR %@ 12" THREADED ROD
~ — | DOWELS J V I— 1 T 1 EPOXY GRQUTED IN A %@ HOLE WITH A MINIMUM EMBEDMENT
— I \ OF 7", A VP HOLE IN THE PIPE RUNNER MAY BE FIELD
I | BARS S \ DRILLED IN LIEU OF THE SLOTTED HOLE SHOWN.
I - |
2 ELEVATION
g | XF meyh R SECTION THRU TOEWALL
I
: | PIPE_ARCH DETAILS
2 ! GENERAL NOTES:
%) |
= ' 1. ALL CONCRETE SHALL BE CLASS SIL.
= | Vi AFTER WELDING
z [ I ToP FACE 2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥4 x 45° CHAMFER.
3 A | [ > CHAMFER ON VERTICAL EDCES SHALL BE CONTINUED A MINIMUM OF ONE FOOT
e . | ) L oOR L 4 ) BELOW FINISHED GROUND LEVEL. COVER FROM THE FACE OF CONCRETE TO
& z THE FACE OF REINFORCEMENT BARS SHALL BE 2, UNLESS OTHERWISE SHOWN.
. ! | RUNNER | 2e12
@ 4 1-0" PIPE RUNNE
= u ' YR | | 3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR
] z | : } REINFORCED CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE
- 2 | L REQUIRED IN HEADWALLS FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE
: w L g ANGLE 2ion * L Loxoxy” ADDED TO THESE OUANTITIES.
[ T LENGTH = Lo OR L
n v 9 L> c MINUS 4'-0' (SEE DETAIL A) 4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 0° + 7.5° AS
~ ES ;g| SHOWN PER CULVERT SKEW ORIENTATION ON THIS SHEET.
M OID II S—ECTION c-C ETY PIPE RUNNERS ARE DESIGNED FOR A TRANSVERSING LOAD
H— 5. DESIGN: SAFETY UNNERS A N A TRANSVERSING LOA
L= . DETAIL A *NOTE: OF 1,800 POUNDS AT YIELD AS RECOMMENDED BY RESEARCH REPORT
| \\_ - AR 280-1, SAFETY TREATMENT OF ROADSIDE CROSS DRAINAGE STRUCTURES,
P 1 TION INSTITUTE, MARCH 1981.
2-6 BARS R “-TOEWALL END v WHERE Lo OR L1 EXCEEDS THE FOLLOWING LENGTH, TEXAS TRANSPORTA .
’/\V/| ’\) PIPE RUNNER DETAILS THE PIPE RUNNER SHALL BE STRENGTHENED OVER
| u | 3-0v THE MIDSPAN AS SHOWN. 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS
PIPE ENGTH OF HORIZONTAL DISPLACEMENT (V:H).
HALF PLAN HALF PLAN ELEVATION 3. seH. 40 128

SHOWING DIMENSIONS

SHOWING REINFORCING BARS

%% DOWEL BARS EXTENDING INTO
THE CONCRETE BOX CULVERT
ARE INCLUDED IN THE QUANTITIES

BOX CULVERT DETAILS

APPROVED

CHIEF ENGINEER

PARALLEL TO BARREL

¢ CULVERT

Ioe

== DIRECTION OF TRAFFIC
—————— ¢ ROADWAY

1

CULVERT SKEW ORIENTATION

7. FOR EROSION PROTECTION SEE STANDARD BI1S.

SHEET 1 OF 2

Ilinors
V Tollway

f’;‘ozg’f _ ISEDROETEVSISIONS SAFETY END TREATMENT FOR
b-1- VISED N SINGLE CULVERTS
3-1-2010 | REVISED EROSION PROECTION AND NOTES ,
2-7-2012 | TABLE QUANTITIES REVISED 0° SKEW 1:4 SLOPE H= 14

STANDARD B13-03




TOTAL QUANTITIES PIPE_RUNNERS FOR
CULVERT TABLE OF DIMENSIONS ONE_END ONE END - SIZE 3" 0.D
SIZE CONC Re-BAR | _PIPE HEADWALL WINGWALL
. RUNNER PIPE PIPE PIP R pT pIp RT
S x H L N v w TA X Y Cu. YD. | LBS. FT. NO. Lo NO. Ly IPE_ARCH AND ELLIPTICAL PIPE CULVERTS
3x2 |10-10” -2 | 8-5" 6" 0°-3" -- 3.0 346 22.16 2 -1 0 --
— T — — — — — — — FOR PIPE ARCH OR ELLIPTICAL PIPE CULVERTS SELECT APPROPRIATE “S” & “H" FROM
3x3 14'-10 15'-3/2 T 10'-5 6 -6 10°-10 4.6 489 37.50 ! 15'-2 2 -2 SIZES SHOWN. ADD THE FOLLOWING ADDTITIONAL BARS:
4x2 |10-10" -2 | 95" 6" 0'-9" -- 3.4 372 22.16 2 -1 0 --
4x3 |14-10" 15'-3Y5" -5 6" 2'-0" 12-10" 5.0 521 41.50 1 15°-2" 2 132" (a) 1 ADDITIONAL Y BAR
(b) #4 - T1 BARS @ APPROX. 12" CTS. (NO. = S + 2)
4 x4 | 18-10" 19'-5" 7| 1357 6" 0'-9" 11-10" 7.0 727 63.00 | 2 19'-4 2 12'-2"
5x2 |10-10" -2 | 1057 6" -3 5'-10” 3.7 397 34.16 2 -1 2 6-0" 3 _
5 x 3 |14-10" 15'-3Y," 7| 12-5¢ 6" 1-3" 9'-10” 5.4 554 50.50 2 15'-2" 2 10'-1" .
5x4 |18-10" 19'-5" 7| 14-5 6" 1-3" 13'-10" 7.4 765 67.17 2 19'-4" 2 14-3" o
6 x 3 | 14-10" 15'-3Y5" 1| 135 6" -9~ 11°-10" 5.8 583 54.67 2 15°-2 2 12-2" -
6 x 4 | 18-10" 19'-5" 7| 15-5 6" 0'-6" 10°-10" 8.0 800 80.33 3 19'-4" 2 -2
7 x3 |14-10" 15'-3Y5" | 1450 el | 2-3~ 13'-10" 6.5 614 58.83 2 15°-2 2 14-3"
7 x4 |18-10" 19'-5" | 1e-5" 6" | 1-0" 12-10" 8.8 635 84.33 3 19'-4 2 13-2" E
8 x 4 | 18-10" 19'-5" | 1r-se 7 0'-3" 9'-10” 9.6 871 97.50 4 19'-4" 2 10"-1" T1 BARS
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
SIZE DOWEL H DOWEL J BARS P BARS PL BARS Q BARS R | BARS S BARS U BARS V 4 BARS W Bars v | BERLT sy
4@ 12 6 *4 0 12 4012 4@ 12 3-44 4-4 *4 e 12 *4e 12 8-*5 " IBox CULVERT| PIPE ARCH
S x H NO. | LENGTH. | NO.| LENGTH. | NO.| LENGTH. |NO. C, C, LENGTH. | NO. Cs Cq Cs Ce LENGTH, LENGTH, LENGTH. | NO. Cr Ce LENGTH, | NO. Cq Cio | LENGTH. |SIZE| LENGTH, LENGTH. | LENGTH. | LENGTH.
3x2 6 2'-6" 4 4-0" 4 131" 2 8'-4" q-4 17-10" | 5 8'-8" 4'-2" 6'-2" 6'-8" 12'-10” 8'-9" 10'-10” | 2 8'-7" 4-5" 13'-0" 10 2-9" | e 6-3" | *5 107-4" 3-8 32" 3-8
3x3 8 2'-6" 4 4'-0" 4 17-1" 3 12'-4" 4r-qn 21-10" | 7 10"-8" 4-2 7-2" 7-8" 14'-10" 10"-9" 15'-0" 3| 128" 4-5" 17°-17 14 3-9 | 8" 7-3" 5 14'-6" 3-8" q-2 4'-8"
4x2 6 2'-6" 4 4-0" 5 131" 2 8'-4" 4-4" 17-10" | 5 9'-8" 5'-2" 7'-2" 7'-8" 14'-10” 9-9” 10-10" | 2 -7 4'-5" 13'-0" 10 2-9 | & 6'-3" | *5 107-4" a-8” 32" 3-8"
4x3 | 8 2-6" 4 4-0” 5 171 3 | 124 4-4" 21-10" | 7 | 11-8” 5-2" 8'-2" 8-8" 16'-10" -9~ 15'-0" 3] 128" 4-5" 7o |14 3-9 | 6" 7-3" | #5 14-6" 4-8" a-2" 4-8"
4x4 10 2'-6" 4 4'-0" 5 21'-1" 4 16'-4" a4 25-10" | 9 13:-8~ 5-2" 9-2" 9'-8" 18'-10” 13'-9” 19'-1” 4| 16-9 4'-5" 21-2" 18 4-97 | 6" 8-3" "6 18'-7" 4-8" 52~ 5-8"
5x2 6 26" 4 4-0" 6 13-1" 2 8'-4" a-4- 17-10" | 5 10°-8" 6-2 §-2" 8'-8" 16’-10" 10"-9" 10-10" | 2 81" 4-5" 13'-0" 10 2-9" | 6" 6-3" | %5 10'-4" 5'-8" 3-2" 3-8
5x 3 8 2'-6" 4 4-0" 6 17-1" 3 12'-4" 4-4" 2r-10" | 7 12-8~ 6-2" 9-2" 9'-8" 18'-10” 12'-9” 15'-0" 3| 128" 45" 17°-1" 14 3-97 | 6" 7-3" 5 14'-6" 5-8" q-2 4°-8"
5 x4 10 2'-6" 4 4-0” 6 21-1" 4 16°-4~ 4-a 25-10" | 9 14-8" 6'-2" 10°-2" 10°-8" 20°-10" 14°-9” 19°-1" 4 16-9" 4-5" 21-2" 18 -9 | 8" 8-3" *6 18-7" 5-8" 5-2" 5-8"
6x3 8 26" 4 4-0” 7 17-1 3 12'-4" a-4 21-10" | 7 13'-8" 7-2" 10°-2" 10"-8" 20°-10" 13:-9~ 15°-0" 3| 12-8” 4-5" 17°-1" 14 3-97 | 6" 7-3" "5 14'-6" 6-8~ 4-2" 4°-8"
6 x4 10 2'-6" 4 4'-0" 7 21'-1" 4 167-4" 4-4" 25'-10" | 9 15'-8" 7-2" -2 -8 22'-10" 15'-9" 19'-1" 4| 16-9” 4'-5 21-2" 18 -9 | e 8'-3" 6 18°-7" 6'-8" 5-2 5'-8"
7 x3 8 2'-6" 4 4-0" 8 17-1" 3 12'-4" 4-4 2r-10 | 7 14-8" 8'-2" -2 10'-8" 22'-10" 14'-9” 15'-0" 3| 12-8” 4-5 17-1 14 3-97 | 8" 7-3" 5 14'-6" 7-8" q-2 4°-8"
7 x4 10 2'-6" 4 4'-0" 8 2-1" 4 16'-4" a-4 25-10" | 9 16'-8" 8-2" 12'-2" 12'-8" 24'-10” 16'-9" 19'-1" 4| 1e-9 4'-5" 21-2" 18 4-9 | 8" 8'-3" 6 187 7-8" 5-2 5-8"
8 x 4 10 2'-6" 4 4-0" 9 21-1" 4 167-4" a-q- 25'-10" | 9 17-8~ 9-2" 13'-2" 13'-8" 26°-10" 17-9~ 19'-1" 4| 16-9” 4'-5 21'-2" 18 -9 | 6" 8'-3" *6 18°-7" 8'-8" 5'-3" 5-8"
NOTE:
VARIES REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT.
VARIES
T v o o v r-3" ? 2-0"
o o < L = - ~ -
L-4~
G C, Cr Cg G Cio —
| | L - ; 3
: & o 2
T CUT LINE NO. OF NO- OF  cyT LINE— NO. OF CUT LINE— No. OF
& BARS BARS BARS BARS
EQUAL EQUAL EQUAL EQUAL
- SPACES SPACES SPACES SPACES
e o | e o | Lo o |

BARS P

FIELD CUTTING DIAGRAM

BARS Pl

APPROVED

CHIEF ENGINEER

pare 6-1-2009

FIELD CUTTING DIAGRAM

BARS Q

FIELD CUTTING DIAGRAM

BARS U

BARS V

FIELD CUTTING DIAGRAM

3,

FOR BOX CULVERTS

i

3%
FOR PIPE ARCHES
DOWELS H

A

FOR BOX CULVERTS

A

DOWELS J

FOR PIPE ARCHES

SHEET 2 OF 2

Ilinors
V Tollway

SAFETY END TREATMENT
FOR SINGLE CULVERTS
0° SKEW 1:4 SLOPE H= 4

STANDARD B13-03




BARS T - TIP BARS

CHIEF ENGINEER

< S/2 ww ¢ PIPE RUNNER PIPE 0.0. X 4 + 17 TO CLEAR PIPES
N BARS W 1 BARS Y %
3 Top oF | & BOX CULVERT Y43 BOLT WITH WASHERS PIPE 0.0. + V4 = R
< YCULVEF\'T| JBARS Y — PLACED IN A %"@ HOLE e 77 \ I . PIPE 0.D. + 1/,
T A |~ CONTRACTOR SHALL FIELD DRILLED IN WALL l \ i
R |~ DOWELS H PROVIDE BARS AS q | | | A
1 [ P% | Neeoep 10 SuPPORT _ l__ 17" = — 2-BARS —— [
/.1" CL. | _//'l BAR W ON INSIDE MIN. p SR 1Yy, x e
; [ | 1~ BARS T BARS vV | FACE OF WINGWALL ] 2-BARS 1, X S\ BOLT E OLT WITH WASHER
. I BARS U 9" L1 1O Ls SEE_PIPE_RUNNER LOCATIONS 3 — 7
\ 37 ANCHOR BAR T | L —V———— ! "DETAIL FOR DIM. // | 7
" 1 CONST. JT. —
Y40 BOLT ! BARs ¥ || eees c SECTION AT WING PLAN AT HEADWALL
ANCHOR BARS 4 | Ra I ] NOTE:
= NUTE:
SEE‘JSQCQEQSSSQF&LS,F’[TE"WV}EE goﬁ [ T : | A Y48 X 95" BOLT WITH ADDITIONAL B WASHER PLACED
BARS FI ? Zw -SCH. 40 PIPE i q IN ; %'¢ HOLE DRILLED THROUGH THE HEADWALL 071/?
_ BARS E BARS DI T BARS Fl i} /" B -SCH. 80 PIPE " A ¥4"@ X 8" THREADED ROD EPOXY GROUTED IN A %"$
DETAIL B SECTION F-F Lla BARS Y_/ L] HOLE WITH A MINIMUM EMBEDMENT OF 6%’ MAY BE
L PIPE 0.D. + 172" 3 CLs USED IN LIEU OF CAST-IN-PLACE BOLT SHOWN.
g f BARS Z
_ EROSION PROTECTION
SECTION A-A SECTION C-C PIPE PER DRAINAGE
_ TOP OF WALL 0.0.72 - Y3 | MANUAL
S L _
NOTE: NOTE: PIPE_SPAN L N -
—_— —_— Vo “ MIN. = -PIPE 0.0./2 + 3"
BAR F & V TO BE FIELD CUT DOWEL BAR J & H NOT ¢ PIPE P:ogolfi 2/2"9 ACCESS HOLE S B
Sl e S W T o o or “ =
29 6
NNING AT HEADWALL & BARS REINFORCING FROM THE EXIST. BOX AL
?ﬁ‘% DEM%Ns[ONé 8,, €5 BEGINNING IS EXTENDED INTO THE NEW CONCRETE ELEVATION AT WING 0.D. OF PIPE | L L \ BARS K
AT THE TOEWALL END. A MIN. OF 1'-3". OR PIPE ARCH —_ 5 |-PIPE 0.0./2 + ¥a"
NOTE: c C
\ PIPE 0.D. IS THE PIPE | —
i RUNNER OUTSIDE DIAMETER. L _j B8 ELEVATION AT HEADWALL
S <J
oy , |
/oowELS 4 | N | PIPE 0.D. - 1%"
\ | BARS TV [— DOWELS H TOP OF
= —DOWEL H L1 I
HEADWALL BARS E 1 X 2 WINGWALL
END BARS Z BARS K //‘ﬂls‘: ¢ PIPE ARCH—"] BARS £ 3 SLOTTED HOLE
F /’ /‘ o BARS K BARS Y |
- — S HALF_PLAN HALF_PLAN
v ] I SHOWING DIMENSIONS SHOWING REINFORCING foLs
=] \ . L
& I T gars 2 BARS %/
@ DOWELS J \ / —
BARS Y R |
" N
z | ‘ DONEL H 3 N—BLOCKOUT FOR PIPE
- // DOWEL J . (WIDTH=PIPE 0.D. + /5"
— / \ -
& = ﬁ;"_ - -¥,"9 BOLT WITH WASHER
: BARS U / ? ] OR THREADED R7C/)D gepoxv
© - GROUTED IN A %"® HOLE
~ A BARS W | ‘/.‘/" BARS D ) wl | | — W/ A MIN. EMBEDMENT OF 9.
- - = Zl \5 1 \ A Yg“@ HOLE IN THE PIPE
5 J O - ol \ RUNNER MAY BE FIELD DRILLED
= 2/ el (o 10" IN LIEU OF THE SLOTTED
R = HOLE SHOWN,
3 d BARS V | \
z z | BARS F / 1] 1
z =
2 @ / \§ BARS U 5 SECTION THRU TOEWALL
a & 2 - | 4+=-BARS P T
9 : 2 E BAR C "
=] S
= e E e =S _7‘ - GENERAL NOTES:
z & w z BARS Y
5 x g " | SECTION B-B 1. ALL CONCRETE SHALL BE CLASS SI.
3 Z [=] =2tV 1 IVIN D7D
5 g = " 2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥ x 45° CHAMFER.
© e o> 3v CL. R PIP PIP RCH CULVERTS CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF ONE FOOT
4 L ‘ FO IPE_AND IPE-ARC UL BELOW FINISHED GROUND LEVEL. COVER FROM THE FACE OF CONCRETE TO
5 /—BARS R 2 /‘BARS R THE FACE OF REINFORCEMENT BARS SHALL BE 2", UNLESS OTHERWISE SHOWN,
= - ] —
* | " I : = s 3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR
* i
é EL | /] | \! = REINFORCED CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE
TR '__|| a : = ‘\ TOP FACE ﬁgggémr_% 1$H £‘§€°owu"k.5$nﬂ€§ PIPE OR ARCH CULVERT SECTIONS SHALL BE
| D 0~ le 18 TOEWALL END 15| \BARS S e AF—Ty -
-6 EQUAL SPACES DESIGN SPAN — £ WELDING 4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 0° * 7.5°, AS
| ! DESION HEIGHT 2" 3-0” r’ SHOWN PER CULVERT SKEW ORIENTATION ON THIS SHEET.
W Lo OR L; 3702,
‘ PIPE RUNNER —] * t 5-/: z 2(-//: xss/f.PIPE 5. DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A TRANSVERSING LOAD
** DOWEL BARS EXTENDING ELEVATION D-D 3578 & a7 PIPE OF 1,800 POUNDS AT YIELD AS RECOMMENDED BY RESEARCH REPORT
INTO THE CONCRETE BOX 2.0 |LANGLE L__ 210" LENGTH = Lo OR L, 280-1, SAFETY TREATMENT OF ROADSIDE CROSS DRAINAGE STRUCTURES,
]Ch';'L}’EgTojfﬁnlny'-s”DED —— | E MINUS 4'-0"" (SEE DETAIL A) TEXAS TRANSPORTATION INSTITUTE, MARCH 1981.
. HALF _PLAN HALF PLAN ECTION E-E 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS
CULVERT - X
SHOWING DIMENSIONS SHOWING REINFORCING BARS Lo DETAIL A SECTION E-E OF HORIZONTAL DISPLACEMENT (Vib).
I NOTE: 7. FOR EROSION PROTECTION SEE SHEET B19. SHEET 1 OF 2
FOR BOX CULVERTS | * THE PIPE RUNNER ‘SHALL BE STRENGTHENED OVER
| €= DIRECTION OF TRAFFIC I D ITE AUNNER S llinods
—_——— — ¢ ROADWAY llll
| PIPE LENGTH ( Tollway
DIRECTION OF TRAFFIC memmmd | 316, SCH. 40 8 (4)
! yrma
5B, SCH. 22'-1" DATE REVISIONS
o° 4", SCH. 40 226" | SAFETY END TREATMENT FOR
4§, SCH. 80 29-4+  [-1-2009 ﬁgggg PIPE_DIVENSION FORMULA REVISED | ¢ INGLE AND MULTIPLE CULVERTS
3-1-2010 | REVISED EROSION PROTECTION AND NOTES 0° SKEW 1:4 SLOPE H = 8’
Qo ¥ ovacs CULVERT SKEW ORIENTATION PIPE RUNNER DETAILS B A LT R T Mt
APPROVED paTe 6°1-2009

STANDARD B14-03




TABLE OF REINFORCING STEEL FOR ONE END
TABLE OF DIMENSIONS BARS C BARS D BARS E BARS F DOWEL H | DOWEL J | BARS K BARS U BARS V BARS W
2 REQD. 8-"4 =4 "5 @ 12" 4-%6 2-%5 "4 0 12° *4 @ 12” CTS. 4 REQD
H|s L WF ww | TF N SIZE| LENGTH | LENGTH NO.| LENGTH |sIzE | No.| cC Cz LENGTH | NO.| LENGTH | LENGTH | LENGTH | NO.| Cj Ca LENGTH | NO.| Cg Ce C; LENGTH |SIZE | LENGTH
3|9 | 14-4- 3" | 1 | a0 | 4 | 1572 17°-2 4| 16-8" | =a 15| 2-0" 22 g-4¢ | 6 | 30" | a-g" 4-00 | 3| 128" 45 17-17 |14 |97 | =107 | 1-0* | e-7¢ | =5 | 14-1~ c c
3 a
¢ |9 | 184" 9" | & | w-ude | 4 | 19-a- 21-4" 4 |20-10* | =4 | 19| 20" 2-8" 9-10¢ | 8 | 3-0" | 4-8" 46 | 4 | 167-10” 4-5+ 21-3 | 18 |10 | 4-11" -0 | 7-9° | =6 | 19'-2~ I—l—l
5 | 5 | 220-a~ 1-37 | 8 | 231 | ma | 236" 25'-6" 4| 250" | =a [ 23| 20" 3-27 10-4- |10 | 3-0" | a-6" 5-0 | 5 | 201" 45" 25-a- | 22 [ 107 | 511~ 1-0" | 8-9" | *6 | 23-5"
6 | 6 | 264" -9~ 7 |8y | 2r-3r | ma | 2 297 6 | 291" | =5 [271| 2-0" 3-8" 10-10 | 12 | 3-0" | a-8” 5-6" | 6 | 25-1" 4-5+ 29'-6” | 26 | 10 | &'-11" r-0" | 9-9v | *6 | 27-8" CUT LINE Ifno. OF BARS
Al A
v || 300-a- 2-3" 7 | 9 | 3r-alr [ a5 | 31-9- 33°-9" 6333 |5 [ 31| 21" 4-3" w-e7 |14 | 3-07 | a-g” 6-0" | 7 | 292~ 45 33-1 [ 30 [~ | 80" r-0v | 101 | *6 | 31-0~ — EQUAL SPACES
8 |8 | 34-a- 29" 8" |9 | 356 | =5 | 35°-10" 37°-10" 6 | 37-a« | = [ 35| 2-2 4-10" 12-2 |16 | 3-0 | a-e” 6-6" | 8 | 33-4- 4-5 31-97 | 34 [ 17 | 9-0” 11" 12-1 | =6 | 36-2" c c
4 3
FIELD CUTTING DIAGRAM
BARS U
! ' N VA% g 2 o goe v
PIPE RUNNERS FOR ONE END 3 I_ 3" b Yy g 5 23 3 4 WE
NO : :
H S SIZE WINGWALL LENGTH 3 L - N
(D14) SCHEDULE PIPES L Lz Ls (FT.) R N - s — ~ — -
- o 5 i ~ : &
|9 3 40 2 9-11" -- -- 19.84 2 % 2 V] ) N
IS 3 40 2 14°-0" -- -- 28.00 L
5 | 5 | 3 40 4 181" 8-6" -- 53.16 N+ 4"
4Vz" 7 I 5
6 | & | 3% 80 a 22'-3" 12-7" -- 69.66
L 4 40 6 26-4" 16-9” r-er 100.50 FOR BOX CULVERTS FOR PIPE CULVERTS FOR BOX CULVERTS FOR PIPE CULVERTS
g |8 | a 80 6 30-6 | 20'-10" -7 125.83 BARS D
BARS D DOWEL H DOWEL J DOWEL K
TABLE OF REINFORCING STEEL FOR MINIMUM “S* HEADWALL PIPE RUNNERS OUANTITIES FOR MIN. INCREASE IN e
TQ%}E FOR MINIMUM “S* “S" (SINGLE PIPE OR | QUANTITIES FOR I’ FOR ONE END
DIMENSIONS @BaRS ¥ BARS Z | (@BARS R| (DBARS S @sears T |3 BARS P CONC. BOX CULVERT INCREASE IN S - < Tw
-8 o -® [ 2 [ e -5 [o] [o]
1275 de12 " 1e12 ie12 8 SIZE | cpepute| no L LENGTH | CONCRETE |REIN. BARS | CONCRETE | REIN. BARS - -
H s w (@ | LENGTH | NO.| LENGTH |LENGTH | NO.| LENGTH | NO.| LENGTH | LENGTH ©IA) " 0 FT) Cu. YD. LBS. Cu. YD. Lbs. 100 4 | 23] 10
3| =9 | w-8 | 9100 | 9| 5-4 |[15-100 |16 | e-100 | 9 | 3-0" 6'-8" 3~ 40 4 | 1497 59.00 6.9 898 0.19 29 w|s | 24|10
| =9 18°-9" 9'-10" 9 5°-4" 17-1" 18 | 6'-10” 9 3-0" 7°-8" 3 40 a | 18°-10" 75.33 9.2 ms3 0.19 29 127] 5 | 25| 10
5| =5 16°-11" 5-10" 5 5-4" 16°-1" 16 | 6'-10” 5 3-0" 8'-8"” 3V 40 2 | 23-0" 46.00 10.9 1198 0.19 29 13] 6 26" 1
| =6 | 20-1% | e-10 | 6 | 5-a- 19°-3~ 19| e-100 [ 6 | 3-0" 9-8 3V 80 3 | 21-2- 81.51 14.0 1589 0.19 29 14| 6 | 21| 1
v| =7 | 233 | va00 | 7| 54 | 2250 |22 | e-10 | 7| 30" | 108" 4" 0 |3 [ 313 | 9375 17.5 1905 0.19 29 ) 6 | 28| 12
g| =8 | 26-4v | 900 |8 | 5-a | 25-6" [25] e-10 |8 [ 3-0" 11-8" a4 80 4 | 35-a0 | 14133 22.6 2416 0.19 29 LA I
|1 [ 30 12
18] 8 | 31 | 13
19| 8 | 32| 13
20| 8 | 33| 14
20 9 | 34| 14
22| 9 | 35| 14
NOTE:
VARIES REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT
NOTES FOR TABLE OF DIMENSIONS:
(1) THE NUMBER OF BARS S, T AND Z SHALL BE INCREASED
N N BY 1 FOR EACH 1 FOOT OF INCREASE IN DIMENSION “'S”.
T " C NO. OF BARS 4" . .
o ~ EQUAL SPACES 4 4 (2) THE LENGTH OF BARS R AND Y SHALL BE INCREASED
BY 1 FOOT FOR EACH 1 FOOT OF INCREASE IN DIMENSION “S*.
Cz_ G " [ - 4" (3) THE NUMBER OF BARS P SHOWN ARE FOR SINGLE SPAN
i © S | & — PIPES OR BOX CULVERTS. THIS NUMBER SHALL BE
2 . INCREASED BY 4 FOR EACH MULTIPLE OF PIPE OR BOX ADDED.
[+ 4 P ~ N 3
CUT LINE NO. OF BaRS 3 8 - 2 T T 9 (@) THIS DIMENSION SHALL BE INCREASED BY 1 FOOT FOR
EQUAL SPACES ~ ] )
S 3 s & EACH 1 FOOT INCREASE IN DIMENSION “S*.
¢ | c2 — — (5) THE LENGTH OF THIS BAR INCLUDES ONE 1'-6" MINIMUM LAP.
Cr CUT LINE L___ZSEZL____J
FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM 6
FOR BOX CULVERTS FOR PIPE CULVERTS
SHEET 2 OF 2
BARS F BARS V BARS S BARS T BARS 7

Ilinors
V, Tollway

SAFETY END TREATMENT FOR
SINGLE AND MULTIPLE CULVERTS
0° SKEW 1:4 SLOPE H = 8’

APPROVED paTe 6-1-2009

CHIEF ENGINEER

STANDARD B14-03




PIPE 0.D. X 4 + 1” ¥,'¢ BOLT WITH 1%
WASHERS PLACED IN
7@ HOLE FIELD  17P.
n S/2 DRILLED IN WALL
BN -— ¢ Box cuLverT PIP
o Top o | ¢ — /4 R_FOR SCH. 40 PIPE &UN‘NE‘;‘\q {—+ - PIPE NOTE:
4 YCULVERTl JBARS Y v CONTRACTOR SHALL ToP OF WINGHALL < Y R FOR. 80 PIPE N L_M_]N__ 0.0, + 1% ——
T T = 1, 1/ 1
. 1V = - ooweLs w BARS PROVIDE BARS AS 4 y 7 A ?’4 9 x I BOLT
N i NEEDED TO SUPPORT Yo olais OF Ly k 7 8 WITH ADDITIONAL
Ya'p 8OLT T i 1 BAR W ON INSIDE PIPE 0.0. + Y, e CRvouT DETATL Yoo x o CLRCED N Aol it
a FACE OF WINGWALL RURSZS LAYOUT DETAIL <L | BOLT WITH " .
| |4 BARS T I FOR DIM. va‘g;HER] TRRCADED ggDAEZaX?( 8
| BARS U1 T
*3 ANCHOR BAR = | . SECTION AT WING DI L 1 U BoLT WP A N, ENREOUENT OF
H— BARS Y ARS S1 p 0.0, + a\ 37N (engTH- ITH
ANCHOR BARS [ Yo 6% MAY BE USED IN
AL AUR PARS | e CONST. JT. 7l / BARS @ PROVIDE 2!/"$ ACCESS HOLE PIPE 0.0. + 2" LIEU OF CAST-IN-PLACE
CONTRACTOR SHALL PROVIDE 2-*3 B _"’I_u - g 3 END OF R L pipe RUNNER l—¢ FIPE ARCH BOLT SHOWN.
ANCHOR BARS PER SIDEWALL BOLT. 1 i = '—] —— PIPE 0.0./2 | PLAN AT HEADWALL
vcTAIL B BARS Y
DETAIL B SECTION D-D SECTION A-A ELEVATION AT WING | .’
—_— [
—
NOTE: | TOP OF WALL
| |L-BaRs T W — -
PIPE 0.D. IS THE PIPE o p W L
NOTES: NOTE: NOTE: RUNNER OUTSIDE DIAMETER i & /2 — o
NUTES: NUTE: NVE: ) 2
BARS Q, V, AND V; ARE TO BE FIELD CUuT BARS Pl ARE TO BE FIELD CUT DOWEL BAR J & H NOT | H— BARS Y Q
gEgSCU};[NSIDéA%?éMé PLACE PER CUTTING DIAGRAM PLACE REQUIRED WITH EXISTING BOX | -
ARS WITH DIMENSION BARS WITH DIMENSIONS Ce-C; BEGINNING CULVERTS PROVIDING THE
C2- C3,Cq- Cj2 BEGINNING AT HEADWALL AT TOEWALL END OF 30° WING AND REINFORCING FROM THE EXIST. BOX :_ | 13" cL.
AND BARS WITH DIMENSIONS BARS WITH DIMENSIONS Cs-Cg BEGINNING IS EXTENDED INTO THE NEW CONCRETE " " PIPE 0.D./2 - "
C1 - Ca,Cig Cy BEGINNING AT THE PARALLEL THE BaRs P~ ¢ A MIN. OF 1'-3" ] T AT S
TOEWALL END . : ) 8 7 PIPE 0.0./2 + 4"
SECTION B-B BARS T e 12
TIP OR CLIP ELEVATION AT HEADWALL
TO CLEAR PIPE
¢ CULVERT ———— s
(HALF NOT SHOWN SIMILAR) S
LY 1 10 LA
. L . 3L, 9 H ) Prog |3 M TOP OF WINGWALL
DOWELS / / | y_ | SPaw e 1 X 2" SLOTTED HOLE
. DOWELS J— \
‘ls‘r\ HEADWAL A B CL.
D / BARS Y-\ / EN7 D E /BARS TG.. DOWELS
| I8 161 1[],-Bars v
s T _t o 7 B
N, - 71 w _/
o BARS Y | 1 L
* % 5/ A : DOWELS 1
I u WELS H '
w \ ——
/% I / @ BARS U ] M / 4 WIDE BLOCKOUT
T — FOR PIPE
/% 7 / = (BARS Ul SIMILAR) w\_/\ / L N
3 z BARS Q — = Ya'® x 11" BOLT WITH WASHER OR ¥,”'@ 12" THREADED
?/4 ¢ BARS P s ¢ PIPE ARCH ——7 ROD EPOXY GROUTED IN A g"@ HOLE WITH A MINIMUM
EQUAL SPA. o \ EMBEDMENT OF 7°. A %@ HOLE IN THE PIPE RUNNER
y 7 A A <] e G » HALF PLAN HALF PLAN \ uav BE FIELD ORILLED IN LIEU OF THE
[\ 22 %) N
& SHOWING REINFORCING SHOWING DIMENSIONS
3 ~/ t| 2 5 \ 3 SECTION THRU TOEWALL
N 7 < BAR W > BARS
- BARS
5 >[ / ~  (BARS WI SIMILAR) 9 " ., s
7 s |- 1|38 ES e 9 H -2
/% >/ / z z |3 wn.
% { / 3 ] \ 3 cL PIPE RUNNER DETAILS
x w e —— .
;‘f\.:_(‘ w Zo ]
] 2z 2 353 \ DOWELS H I GENERAL NOTES:
1 o = B
% / S £ %‘;% \ (RBARS T 1. ALL CONCRETE SHALL BE CLASS S
) Zo < z KX,
/ 13 5T 3 Fa” 2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥ x 45° CHAMFER.
! M ) CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF ONE FOOT
1 & 2 mini BELOW FINISHED GROUND LEVEL. COVER FROM THE FACE OF CONCRETE TO
— P a8 BARS ¥ THE FACE OF REINFORCEMENT BARS SHALL BE 2", UNLESS OTHERWISE SHOWN.
3 = » Htle <
/ 2 2% 3% X 3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR
! ) Il L — REINFORCED CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE
&) * i DOWELS J REQUIRED IN HEADWALLS FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE
* T ELEVATION ADDED TO THESE QUANTITIES.
. / - H  H =) & —
1 3 PIPE ARCH DETAILS 4, THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 15° % 7.5°, AS
DOWEL BARS * * 2Y, TA —f|-=—
BARS R . J S TENDING z o TOP FACE SHOWN PER CULVERT SKEW ORIENTATION ON THIS SHEET.
7 BARS P1 E Va (TP ~ INTO THE 3-gn Ve AFTER WELDING
WR TOEWALL CONCRETE _ AP S. DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A TRANSVERSING LOAD
END BOX CLLVERT S =DESIGN SPAN |—> C OF 1800 POUNDS AT YIELD AS RECOMMENDED BY RESEARCH REPORT
H= Lo OR L 280-1, SAFETY TREATMENT OF ROADSIDE CR AINAG! UCTURES,
¥2 v ARE_INCLUDED DESIGN HEIGHT  ELEVATION | O OR L3 | TEXAS TRANSPORTATION INSTITUTE, MARCH 1981,
PIPE RUNNER
QUANTITIES. ¢ CULVERT | | 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS
HALF PLAN HALF PLAN OF HORIZONTAL DISPLACEMENT (V:H).
NG * - L2x2x3/8" .
SHOWING REINFORCING BARS SHOWING DIMENSIONS / e o0 L, I LANCLE o LENGTH = Lg OR L3 7. FOR EROSION PROTECTION SEE STANDARD BI9 SHEET 1 OF 2
= — MINUS 4'-0"" (SEE DETAIL A)
/ -
BOX CULVERT DETAILS ] 4 orvecrion oF ThserIc DETAIL A SECTION C-C Illinois
_—_——— I ROADWAY
7 ¢ NOTE: { Zollway
DIRECTION OF TRAFFIC memmp + WHERE Lo OR L= EXCEEDS
/ THE FOLLOWING LENGTH, THE PIPE DATE REVISIONS
- RUNNER SHALL BE STRENGTHENED s e SAFETY END TREATMENT
- OVER THE MIDSPAN AS SHOWN. 3-1-2010 | MODIFIED CULVERT SKEW DETAIL, REVISED FOR SINGLE CULVERTS
@o.»-@}é\ ¢EIEE L%MST_H EROSION PROTECTION AND NOTES 15° SKEW 1:4 SLOPE H = 4’
ovacd 3¢ SCH 40 12°-8" -7- REVISED TABLE QUANTITIES
arrrovED pare 671-2009 CULVERT SKEW ORIENTATION 39 StH 80 154" — STANDARD B15-03
""" brier EcnesR 1




CULVERT TABLE OF DIMENSIONS PIPE RUNNERS FOR ONE END SIZE 3" DIA. TABLE OF REINFORCING STEEL FOR ONE END
SIZE WINGWALL PIPE - DOWELS H DOWELS J BARS P
(FEET) HEADWALL PIPE ONE PER EACH LENGTH SHOWN 4 @ 12 2-%6 EACH WALL | *4 - EQUALLY SRS e
LENGTH 0° WALL 30° WALL 30° WALL 0° WALL 30° WALL | 0° wALL SPACED
S X H L NR v W, W, WR A ScH. | No.| Lo L L Ls Ls NO.| LENGTH | NO.| LENGTH | LENGTH | LENGTH | NO.] LENGTH | No.] cCs Ce cq Cg | LENGTH
Ix2 10-10" | 12-6/" | 7" | 3-1/a" | 9-4Va" 63" 3 20 | 2 | -5 63" E 70" B 3 | 2-6" |3 | 2-6" 20" 40" | 4 | 131 | 3 | 102" 16" 50" 68" | 16-10"
3x3 110" | 11 || 3-er | s 8'-6%a" 6" 0 | 2| 158" 10'-6" - -3 - 4 | 276 |4 | 2-8" 420" a0 | a | 1 [ a | a2 20" 7-3 g-11" | 2r-4”
4 x 2 10'-10" 12-6Y" | 7 413, 10-4%," 6-3 6 40 2 11-5 6-3" _ 70" ~ 3 26" 3 216" 2-0" 2-0" 5 131 3 10°-2" 1-6 5-0" 6-8" 16'-10"
4x3 14-10" | 17-1%" | 7 | a1t | 128 | 8'-6%a" 6" 0 | 2 | 15-8" 10'-6" - 11-3" - 4 | 2 |4 | 26" 4-0" 40" |5 | 1717 | 4 | 1a-2v 2:-0" 723 g-11" | 2r-a”
4 x4 18-10" | 21-9" | 7 | a1 | 150V | 10107 | e 80 | 2 | 19-11" 14'-9" 46" | 156" 6-7 |5 | 2-6 |5 | 2-6" 420" 400 |5 | ar-1r |5 | 182" 25" 95 -2 | 259~
5x2 10-10" | 12-6%" | 7" | 525" | 11'-5/" | &-3" 6" 20 | 2 | -5 63" B 70" B 3 | 260 |3 | 2-6" 20" 207 | 6 | 1317 | 3 | 102 16" 50" 6-87 | 16'-10"
5x 3 -0 | -1 |1 | s-2ver | 138l | e-eYar 6" 0 | 2| 158" 10'-6" - 11-3" - 4 | 206 |4 | 2-8" 420" 00 |6 | 11 [ a | 142 2-0" 7-3 8- | 2r-ar
5 x 4 18-10" | 21-9" | 17| 5-2Ve" | 16-0%" | 1010 | 6" 80 | 2 | 19-11” 14-9" 26" | 156" -7 |5 | 26 |5 | 2-6" 40" 40" | 6 | 21 | 5 | 18-2" 25" 95" -2 | 259~
6 x 3 1-10" | 171" | 7 | -2 | 149y | 8-6¥a" 6" 20 | 3| 15-8" 10'-6" - 11-3" - 4 | 26 |4 | 26" 4-0" a-0r |7 | 11 | a | a2 2:-0" 723 g-11" | 2r-a”
6 x 4 18-10" | 219" | 1" | 2% | 1717 | 10-10%" | e~ 80 | 3 | 19'-11" 14'-9 26" | 156" 6-7 |5 | 2-6" |5 | 2-6" 4-0" a0 |7 | av-1” |5 | 1-2¢ 25" 95 -2 | 25-9~
7x3 110" | 171" | 7| 7-37 | 15-9%" | 8-6¥a" | 6" 0 | 3| 158" 10'-6" B 1-3" - 4| 276" |4 | 2-8" 40" 407 | 8 | 1717 | 4 | 142" 20" 73 8- | 2r-a”
7 x4 18-10" | 2r-9 |70 | 730 | 181/ | 1010 | eYe 80 | 3 | 19-m | 149~ 26" | 156" 6-7 |5 | 2-6" |5 | 2-6" 4-0" a0 |8 | a-1” |5 | 1827 25" 95 -2 | 25-9~
8 x 4 18-10" | 21-9" | 1" | 8-3%" | 19-1%" | 10-10/5" | 1~ 80 | 4 | 19-11" 14-9~ 267 | 156 67" |5 | 26" |5 | 2-6" 20" 2.0 |9 | av-1” | 5 | 182" 25" 95" =27 | 25-9"
TABLE OF REINFORCING STEEL FOR ONE END
CULVERT
BARS U-ONE PER EACH LENGTH SHOWN BARS Ul ONE PER EACH LENGTH SHOWN BARS V BARS VI
SlzE BARS 0 BARS R | BARS S | BARS SL | BARS T | BARST "4 0 12" "4 @ 12 %4 - EQUALLY SPACED %4 - EQUALLY SPACED
(FEET) RS R2aR | 30° WAL | 0° waLL
2-%4 2-%4 [BOX CULVERT| PIPE ARCH 307 WAL o WAL 30° WALL 0° WALL
SXH | N0 Ci C2 Cs Ca LENGTH | LENGTH | LENGTH | LENGTH | LENGTH | LENGTH Cs Ce Ct Cs Cs Ce C1 Cs NO.| Co Cro Cu Cr LENGTH | NO.| Co Cro Cun Cr LENGTH
3x2 | 5| 9-17 4r-qr 6'-8" 723" 13-11" 9-10" | 12-2" 10'-6" 32 3-8 50" 98" - - 4r-qr 8-4" - - 6 | 2-9 6" 16" -9 6-3" | 5 | 2-9” 6" 16" 19" 63"
3x3 | 7] w-o” 47 790 | 85" 16'-2" 12-2 | 169" | 14'-6" 4-2" 48" 50" 98" 14'-3" - 47 8-4" 12'-4" - 8 | 3-9 6" 2'-0" 2-3" 73 |1 | 39 6" 20" 2-3" 723
a4x2 | s | w0 55 78 | gl-an 16-0" | 1010 | 12/-2" 10'-6" 32 3-8 5-0" 98" 14°-3" - a2 g-a" - - 6 | 2-9 6" 16" -9 6-3 | 5 | 2-9 6" 16" 1'-g 6-3"
4x3 | 7| 12-n” 55 8-10" | 9'-6" 187-4" 13-2 | 169" | 14'-6” 420 408 50" 98" - - 427 8-a" 12'-4" - 8 | 3-9v 6" 210" 2-3" 730 | 7| 3-9v 6" 20" 2-3" 723
ax4 | 9| 152" 55 10-0" | 107" | 20°-7" 15-6" | 21-4" 18"-6" 52 58 5-0" 98" 14-37 | 18100 | a4 8-4" 12'-4" l6-4v |10 | 4-9v 6" 26" 2-9" 8-3 | 9 | 4-9- 6" 26" 2'-9" 8-3"
sx2 | 5| 1w-s- 65" g-7" | 93" 181" - | o122 10-6" 32 3-8 50" 98" - - 47 8-4" - - 6 | 2-9 6" 16" -9 6-3 | 5 | 2-9 6" 16" 1'-9" 6-3"
5x3 | 7| 13117 65" 9-10" | 106" | 20'-4" 1-2v | 16-9" | 14'-6" 420 408 50" 98" 1473 - 427 8-a" 12'-4" - 8 | 3-9v 6" 2'-0" 2-3" 730 | 7| 3-9v 6" 20" 2-3" 723
Sx4 | 9| 16-3" 675" -o" | 1-8” 22-8" 16-6" | 21-4" 18-6" 52 58" 50" 98" 14-37 | 18107 | 4-4- 8-a" 12/-4" l6-4" |10 | -9 6" 26" 29" 83 | 9 | 4-9” 6" 26" 29" 83"
6x3 | 1| 14-1" 7150 10-10" | 11-6" 22'-4" 15-37 | 169 | 146" 42 48" 50" 98" 14'-3" - 44 8-4" 12'-4" - 8 | 3-9 6" 2'-0" 2-3" 73 |1 | 39 6" 20" 2-3" 723
2 o 73 7o 2o | 1278 | za-a" e | ara Te v P Py P w3 | 0 | a2 Y 22 o2 110 29 o Py P o3 |9 29 o Py PO Y
7x3 | 7| 16-0" 8'-6" - | 121 | 246 16-3" | 16-9" | 14'-6" 420 408 50" 98" 1473 - 427 8-a" 12'-4" - 8 | 3-9v 6" 2'-0" 2-3" 730 | 7| 3-9v 6" 20" 2-3" 723
Tx4 | 9| 18-a" 8'-6" 1317 | 13-9 | 2e-107 | 187" | er-4v 187-6" 52 58 50" 98" 1a-30 | 18-100 | a-ar 8-a" 12'-4" l6'-4v |10 | a-9” 6" 26" 2-9" 8-3 | 9 | a-9” 6" 26" 2-9” 8-3"
8x4 | 9| 19-a” 96" 1417 | 14-9v | 28-107 | 19-17 | er-a” 18-6" 52 58 50" 98" 1.3 | 18-107 | a-a- 8-a” 12/-4" l6-4" |10 | a-9” 6" 26" 29" 83" | 9 | a-9” 6" 26" 29" 83"
TABLE OF REINFORCING STEEL FOR ONE END TOTAL QUANTITIES
CULVERT ONE END
SIZE 2 BARS W 2 BARS W, BARS Y NOTE:
(FEET) 8-*5 CONC. | RE-BARS PIPE 3.
30° WALL 0° WALL RUNNERS HEADWALL END s REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT.
S X H | SIZE | LENGTH | SIZE | LENGTH LENGTH cu. v0. 8. FT. ¢ CULVERT iy
3x2 | *5 | 1-6" %5 | 107-4" 311" 3.2 395 36.09 ¢ PIPE RUNNER
3x3 | %5 | 162" 5 | 14'-57 31 4.9 537 53.08 \
4x2 | *5 | 1r-e 5 | 107-4" 41 3.6 426 36.09
4x3 | 5 | 16-27 5 14-5" qr-11 5.3 573 53.08 PIPE ARCH AND ELLIPTICAL PIPE CULVERTS
4x4 | %6 | 20-11" | *6 | 181" PEtE 7.4 781 81.17 o 9"
‘. FOR PIPE OR ELLIPTICAL PIPE
5x2 | *5 |16 *5 10-4" 6-0" 3.9 448 36.09 = /- CULVERTS SELECT APPROPRIATE
Sx3 | %5 | 162" 5 | 14'-5" 6-0" . 0N\ "S7 & "H' FROM SIZES SHOWN.
X 57 610 53.08 ADD THE FOLLOWING ADDITIONAL
5x4 | *6 | 20017 | *6 | 18-7" 6'-0" 7.9 823 81.17 S ol 5 BARS:
; o ; ParY on i (@ 1 ADDITIONAL Y BAR
6x3 |5 | 1602 > | M5 ° 6.2 635 68.75 . (b) *4-TI BARS @ APPROX.
6x4 | %6 |20-11" | %6 | 187" 70" 8.4 854 101.08 Qua T1 BARS 127 CTS. (NO. = S + 2)
Tx3 | %5 | 16727 | *5 | 145 81" 6.8 676 68.75 Lals L\l Lt .
— — — TOEWALL END
7x4 | *6 | 2011 6 | 187 81 9.3 903 101.08 THE WEIGHT OF THE ADDITIONAL BARS AND THE
PR 7 1 PIPE RUNNER LAYOUT ADDITIONAL QUANTITY OF CONCRETE IN THE HEADWALL
8x4 | %6 |e20-U 6 | 187 9 10.2 950 121.00 SHALL BE ADDED TO THE QUANTITIES SHOWN.
L-4"
I-——I VARIES -
N .
: 5 -3 v 5 20" 20" SHEET 2 OF 2
N A C1 C2 i \ ) T \ , \ ,
al - I ® 1
H N - NO. OF - = IN) ~ ~ o .
T . ) 1
iy Cs Ce CUT LINE :[/géﬁiL & & b & \ & \ S ﬂb]]OLS'
BARS P CUT LINE NO. OF ca’| cs3 SPACES 1 [InE NO. OF ‘ ZbﬂPVHV
a0 BARS BARS 0° WALL 0" | V" | g | " | 6 |
] o | EQUAL EQUAL | 2| | 6" || |
| Ce 1 SPACES Ci2 Cn SPACES 30° WALL 7.5 30° WALL 0° WALL 30° WALL 0° WALL SAFETY END TREATMENT FOR
FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM FOR BOX CULVERTS FOR PIPE ARCHES FOR BOX CULVERTS  FOR PIPE ARCHES SINGLE CULVERTS
o N = 4
o ¥ ovacs BARS P1 BARS Q BARS V AND VI DOWELS H DOWELS J 15% SKEW 1:4 SLOPE H = 4
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3.

ALL CONCRETE SHALL BE CLASS SI.

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.

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 ARCH CULVERT SECTIONS SHALL BE
ADDED TO THESE QUANTITIES.

PIPE 0.D. X 4 + 1"

BARS T - TIP BARS

THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 15° t 7.5° AS
SHOWN PER CULVERT SKEW ORIENTATION ON THIS SHEET.

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.

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

FOR EROSION PROTECTION SEE STANDARD BI19.

MIDSPAN AS SHOWN.

PIPE LENGTH
3", SCH. 40 12'-8"
32", SCH. 40 17°-3
3l5"3, SCH. 80 221"
4", SCH. 40 22'-6"
4", SCH. 80 29'-4"

TYP. Yo
BARS Wl ¢ PIPE RUNNER 1 TO CLEAR PIPES LR
CONTRACTOR SHALL ¥a'® BOLT WITH WASHERS
-0 PROVIDE BARS AS PLACED IN A %"@ HOLE /—BARS Y "
L'-0"+HF FIELD DRILLED IN WALL. / FEVS N —T —PIPE 0.0.41%"
Tl g oy s T EimmaAN i e 0ol
N e
BARS V1 ——.l FACE OF WINGWALL °© TOP OF | € BOX CULVERT _LKMN. = — = | \ | A
| L YCULVERU JBARS Y 2-BARS —H— \ e X 6l
" T T P |
gars ul—<] [ 9 - - - boweLs + 4 —1T0Le || SEE PIPE RUNNER LOCATIONS BOLT WITH WASHER
. | »| — K% " DETAIL FOR DIM. 2-BARS » Y2"'® BOLT (LENGTH=
1" CL. L | P - ppE 2 PIPE 0.D. + 2
o coNsT. JT. —{| | BARS ¢ | | Bars T SECTION AT WING // PIE
d /4" ® -SCH. 40 PIPE N
Y4 BOLT = T [ TOP OF WINGWALL é «'B SCH. 80 PIPE NOTE: PLAN AT HEADWALL
3" ANCHOR BAR RS El s ! 11 gars v PIPE 0.0./ 2 [ —
H=BARS F1 O| & ; PIPE 0.D. + /" A Yad X 9 BO
AR - N A > BOLT WITH ADDITIONAL R WASHER PLACED
ANCHOR BARS BaRs ot N < T ! _'”I_C" / i IN; %a"w HOLE DRILLED THROUGH THE HEADWALL 19R¢
. 1 A Y9 X 8 THREADED ROD EPOXY GROUTED IN A 74"
CONTRACTOR SHALL PROVIDE 2-*3 1 I T Coars v HOLE WITH A MINIMUM EMBEDMENT OF 6% MAY BE USED
ANCHOR BARS PER SIDEWALL BOLT 8 3 oL IN LIEU OF CAST-IN-PLACE BOLT SHOWN.
DETAIL B SECTION A - A SECTION F-F BARS 7
PROVIDE 2/, ACCESS HOLE SECTION C‘C TOP OF WALL PIPE 0.0./2 - /"
PIPE & BOLT -
END OF 1 ¢ PIPE & BOL T /
Wy N
L—
ELEVATION AT WING PIPE 0.D./2 + 3"
s 3" MIN.
NOTE: PJ — - 3
NOTE: E seay
DOWEL BAR J & H NOT 1 A
REQUIRED WITH EXISTING BOX PIPE 0.D. IS THE PIPE B‘ ] ™~
CULVERTS PROVIDING THE RUNNER OUTSIDE DIAMETER. 1 5 \-PIPE 0.0./2 + ¥4
REINFORCING FROM THE EXIST. BOX R ke 0.D. OF PIPE i -D- 4
s IS EXTENDED INTO THE NEW CONCRETE BARS K OR PIPE ARCH Ve Va
DOWELS 4 A MIN. OF 1'-3". c I
w, A / / ELEVATION AT HEADWALL
BAR K 3|/2”. 9 H | = J
(BAR K1 SIMILAR) DOWELS J | \ |
BaRSTT [—DOWELS H h
I—» )] /_ T | —BARS E /
X ||
F | [(BARS | 2] BARS K ~BARS Y / y
x d - P ¢ PIPE ARCH PIPE 0. - 14
o |l \ 3 nwRseE B
o N ES TOP OF WINGWALL
I \\ | \ [|.3" CL. HALF PLAN HALF PLAN 1" X 2" SLOTTED HOLE
5 g \ BARS 7 SHOWING REINFORCING SHOWING DIMENSIONS /
Q
¢ " | BARS \ I
N4 T R L
e/ & = | DOWEL H & BARS Y % 0 I
§ S B z BARS U | DOWEL J S L o — l( i
/Y S M & SIMILAR) a ~1H ; BLOCKOUT FOR PIPE
I/ A 1 —=T | 7 L (WIDTH=PIPE 0.D. + Y
Iy Q & Y | 0
©) o =
g 30 o= ~ BARS W —1| 3 w . — ¥, BOLT WITH WASHER
& e 2 — - LT ~— 20\ OR THREADED ROD EPOXY
« cy o w el)= = GROUTED IN A %@ HOLE
& = S T QL < * \ wl [ W/_A MIN. EMBEDMENT OF 9.
S o i o v = o Cle I “ N A %@ HOLE IN THE PIPE
@ NG S z 2/ © - [T} A RUNNER MAY BE FIELD
§ & z « ¢ ST m| \ DRILLED IN LIEU OF THE
§ &/ z z i T 3 3 : 4 10" SLOTTED HOLE SHOWN.
S &/ 2 752 T o
A
sg :\ z é‘%—a | y y—BARS P
L & 2 BARS U || —BARS Y
& L }: L S BARS YL SECTION THRU TOEWALL
e3¢ AZ oo Lp3re SECTION B-B
oLy 3 €1 ¢ CULVERT
&S N Do FOR PIPE AND PIPE-ARCH CULVERTS
BARS R S . > |- BARS R N
Wl / 0 b 7 /
N e e— ae— | z =l TOP FACE
N1 T 1 /1T 1/ : Li (I
B ~/ I H — €= DIRECTION OF TRAFFIC
7-, ’\ [~ BARS S ve aFTER— >~ JSN -
0- BARS. S ¢ CULVERT \//«/4\ wn| |r-on | we hid {JELD[NG ¢ ROADWAY
" TY85 2" 3-0"
WR TOEWALL END S = DESIGN SPAN Lo,Lyor La % L-L2X2X %" -39 PIPE
W ) ELEVATION D-D  PIPE RUNNER L 2o x 22 x % .
L’ D 2 H = DESIGN HEIGHT —_ == 3,0 & 4" PIPE
HALF PLAN HALF PLAN oo L el L zeo NS 4-0'" SEE. DETAI
DOWEL BARS EXTENDING * % E MINUS 47-0" ( AIL A
e —— —_—— INTO THE CONCRETE BOX CULVERT SKEW ORIENTATION
SHOWING REINFORCING BARS SHOWING DIMENSIONS CULVERT ARE INCLUDED DETAIL A SECTION E - E
IN THE QUANTITIES.
NOTE:
FOR BOX CULVERTS PIPE RUNNER DETAILS WHERE Lo, L1OR L4 EXCEEDS THE FOLLOWING LENGTH SHEET 1 OF 2
THE PIPE RUNNER SHALL BE STRENGTHENED OVER
GENERAL NOTES:

Illinors
( Tollway
o erene SAFETY END TREATMENT FOR
3-1-2010 [ MopIFIED cuLverT skew beTalL, Reviseo | OINGLE AND MULTIPLE CULVERTS
EROSION PROTECTION AND NOTES 15° SKEW 1:4 SLOPE H = 8’
2-7-2012 | REVISED TABLE QUANTITIES

STANDARD B16-03




PIPE RUNNERS FOR ONE END
TABLE OF DIMENSIONS WINGWALL PIPES - ONE PER EACH LENGTH SHOWN HEADWALL PIPE
0° WALL 30° WALL TOTAL
SIZE s |no.| Lo
Hs L NL NR ww v @ W, @ WR WF TF H | ©1A) SCHEDULE L1 Ly L3 Lq Ls Lg 0 LENGTH
3|9 | 14-a 14°-4" 16'-6%" ] 9-3% 17-7" 8-3%" 3" 7 3 3 40 10'-0" B B 10-8" B B 9 |4 [ 151" 81.00 NOTE:
a7 |9 | 18-4" | 18-4" 20-2" 7| 9-3%" 19-10%2" 10'-7" 9" 8" I 40 14-3" - - 14-11" 62" 5 94 | 19-4" 112.67
5 |5 | ez-a" | 22-a” 25-9/5" 7 52" 18"-0%a" 12-1074" T-3" 8" 5 | 3" 20 186" 83" . 192" 1057 . 512 | 23-7" | 103.50 REINFORCEMENT BAR BENDING DIMENSIONS ARE OUT TO OUT.
6] 6 | 2674 | 26'-4" 30'-4%" | 62/ 21-5" 15-2Y/5" I-9” 8/2" 6 | 3/ 80 22'-9" 12'-6" - 23'-5" 14°-8" 5-9° |6 [3 |28-0" 162.08
T [ 7 | 30-4" | 30-4~ 35-0Ya" 7 73 249" 17-6" 2'-3" 9" T | 4" 40 27'-0" 16'-9" 61" 278" 18'-11" 10-0" [ 7 [3 [ 323" 203.67
8 |8 | 34-a° | 34-4" 3919, 8 | _8-3/" 281" 19-9%" 2-9” 94" 8 | 4- 80 31-3" 21-0" 10-107 | 311" 232" 143" | &[4 ]36-6" 217.42 ¢ CULVERT
TABLE OF REINFORCING STEEL FOR ONE END TOTAL QUANTITIES INCREASE IN R
ONE END QUANTITIES FOR 1’ 35
1-BAR C 1-BAR Cl B8R0 BaR D! "4-BARS E *4-BARS él) MINIMUM "'S* INCREASE IN "S” ®
. . . , o WA . &
30° WALL 0° WALL 30° WALL | 0° WALL 30° WALL 0° WALL cone. | me-aams conc. | me-eams N
H | SIZE | LENGTH | SIZE | LENGTH LENGTH LENGTH NO. | LENGTH NO. | LENGTH H | s [ CU YD. LBS. CU. YD. LBS.
3| 4 16-11° | _*4 | _14-8" 18-10" 16-7" 2 | 18-4” 2 16-2" 3|9 7.1 926 0.20 30 )
27| =4 2U-7" "4 | 18'-8" 236" 20-1" 2 | 23-0" 2 20-2" AE 9.8 1153 0.20 30 )
5| #a 22-2" ®4 | 228" 241" 241" 2 | er-1” 2 242" 5|5 12.0 1140 0.20 30 : R
6 | a 30-9" "4 | 268" 328" 281" 3 | 323" 3 28'-2" 66 15.7 1639 0.20 30 ] i NS
7 | %5 355" *5 | 30'-8" 374" 321" 3 | 36-10" | 3 322" [ 20.1 1962 0.20 30 . T
8 |5 | 40-0" [ =5 | 348" ar-11” 361" 3 [ ar-er 3 367-2" 88 [ 263 2482 0.20 30 & FIPE RUNNER _\,/ | counl |S
| Y2 A / SPA.
TA F REINFORCING STEEL FOR ONE END 2'-6" TYP., Ir L
BLE O = UNLESS NOTED j\/ L
/
BARS F EQUALLY SPACED BARS FI EQUALLY SPACED DOWELS H | DOWELS HL | DOWELS J 1-BAR K 1-BAR Kl 2-BARS W 2-BARS Wl AL Il
" e S e 12 a8 30° WALL 0° WALL 30° WALL 0° WALL BN [T~
30° WALL 0° WALL 30° WALL 0° WALL / . . I
H |s1zE [No.| C2 C3 Ca |LENGTH |[sIZE | No. 3 C2 Cs Ca LENGTH |NO. | LENGTH | NO.| LENGTH | LENGTH | size Cs LENGTH | s1zE | ce LENGTH | SIZE| LENGTH | SIZE | LENGTH Le '-5 Lalo / Lo L1 L2 13
3|4 |7 | r-u” | 21 20" | 2-0" | 92" |*4_ | 71 -1 21" 2-0" | _2-0" | 9-2" 3 | 300 |3 | 3-0" 26" | *5 311 557 | *5 397 5.3 | *5 | 16'-9" *5 | 14-6" TOEWALL END
4 [*a |9 |[vu~ |2-1" | 2-3" | 23" | 98" |*a |9 | r-u" 21" 237 | 23" | 9-8" 4 | 370" [ 4| 3-0" 467 | *5 46" 60" | *5 4-3" 5-9° | "6 | 216" w6 | 18-7"
5 [#a [0 [ r-n” | 3-17 26" | 2-6" | 102" |#=a_ | U | r-11" 31" 26" | 2-6" | 10-2- |5 | 300 |5 | 3-0" 26" | "5 517 6-1"_| *5 29" 6-3" | *6 | 26-3" s6 | 22-9" PIPE RUNNER LAYOUT
6 |5 |13 | r-u” | 3-8° | z-9° | 2-10" | 10-9" [#5 [ 13 | 1-11" 36 | 28 | 2-9° | 10-7 |6 | 30" |6 | 3-0" 26" _| *5 58" 727 | *5 53" 6-9" | *6 | 31-10" | *6 | 26'-11"
T [+5 |15 | 2-0" | 4-3" | 3-1" 327 | 15" |*5 |15 | 2-0" 41" 30" | 3-1~ | nw-3" | 7 | 3-0" | 7 | 3-0" IS 6-3" S 59" 73" | *6 | 35-9" w6 | 31-0"
8 | =g | 18 | 2-1" S107 | 357 | 376" | 121" |6 |17 | 2-1" 28" 34" 35" | n-1- | 8 | 3-0" | 8 | 3-0" 467 _| *5 6-10" | 8-4"_ | *5 63" 797 | *6 | 406" %6 | 35-2"
TABLE OF REINFORCING STEEL FOR ONE END
BARS U- ONE PER EACH LENGTH SHOWN BARS Ul - ONE PER EACH LENGTH SHOWN BARS V BARS VI
*4 @ 12" 4 @ 12" #4-EQUALLY SPACED %4-EQUALLY SPACED
30° WALL 0° WALL 30° WALL 0° WALL
H C, Cg Co Cio Cy Cy2 Ci3 Cia Cy Cs Co Cio Cn Cy2 Ci3 Cia NO. Cis Cie Ci7 Cis Cig LENGTH NO. Cis Cie Cy7 Cig Cio LENGTH
3| 5-1" 98" 14-3" B B B B - 44" 84" 12-4" B - B B B B 3-10” ER 22" | 25" 10" |_6-1" 7 310" 9" 22" 25" 1-0" 67"
2 [ 51" 98" 143" 18-11" - - - - 44" 8-4" 12-4"_ | 164" - . B B n | 4a-u- 0" | 2-9° | 3-0" 10" | -9 |9 a1 10" 29" 3-0" 1-0" 7-9"
5 [ 51" 9-8" 14-3" 18-11"_| 256" B B B 2-q" 84" 12-4" | 164" 20°-4" . B - 13 | 5-11" 0" | 337 | 36" 1-0" | 89" 1 511" 10" 3.3 36" 1-0" 8-9"
6 | 51 98" 14-3" 18-11"_| 236" | 281" - - 24" 8-4" 12-4"_|_16'-4" 20-4" | pa-a- B B 15 | 6-11" 0" | 3-9° | 4-0" 1-0" | 9-9” 13 | 61 10" 39" 2-0" 1-0" 99"
7| 5-1" 98" 14-3" 18-11" | 236" | 281" | 32-9" - 4-4" 84" 12-4"_|_16'-4" 20-4" | od-4_| 28'-4" - 17 | _8-0" W | 4a-a7 | a-1" 1-0" | 10-u~”__| 15 | 8-0" - 24" 77" -0"_| 10-11"
8 | 5-1" 9-8" 143" \8-11" | 236" | 28-1" | 32-9° | 3r-4" | 4-4- 84" 12-4"_| 16'-4" 204" | p4-a | 28'-4" | 32-4" | 20| 90" 1 107 | 5-1" 117 | 121" 17 | 9-0" - 107 | 5-1" 17 | 121"
TABLE OF REINFORCING STEEL FOR MINIMUM S - ONE END NUMBER OF HEADWALL
BARS Y | BARS R BARS Z BARS S BARS T BARS P PIPE RUNNERS
12-#5 6-#5 *4 @ 12" *4 @ 12" *4 @ 12" 8-5 FOR 1 END NOTES FOR TABLES:
S No. | S | No.
(L) THE NUMBER OF BARS S, T AND Z SHALL BE INCREASED
H|s LENGTH | LENGTH | NO.|LENGTH | NO.|LENGTH | NO.|LENGTH | LENGTH 5 e 16 0 7 |23 | 10 BY | FOR EACH 1 FOOT OF INCREASE IN DIMENSION "W, "
3| =9 | 10-3" | 17-1* |10 | 5-4° |16 | 6-10" | 10| 3-0" | 6-8" s | | . It 5 |24 | 10 ®
4 | =9 | 10-3" | 195" |10 | 5-4~ |18 | 6-10” | 10 | 3-0" | 7-8" - e — 5 12 5 |25 | 10 THE LENGTH OF BARS R AND Y SHALL BE INCREASED
5 =5 | e-1” 17-7" |6 | 5-4* |16 | 6-10" |6 | 3-0" | 8-8" 1@.3 jh §.°| . 13 6 |26 | 1 g:Méh;S/]%NF,‘?g,EAC“ L FOOT OF INCREASE IN
6 | =6 | 172" | 20-1" |1 | 5-4"_ |20 107 | 1 30" | 9-8" X - : = lé‘: 14" 6 |21 | 11
7| =7 | 82" | 243" |8 | 5-4° |23 6-10" [ 8 | 3-0" |10-8" 0° WALL 0 L . 9| | 0° WALL 15 6 o8 | 12 (3) THE NUMBER OF BARS P SHOWN ARE FOR SINGLE SPAN
8 | =8 | 9-4~ 27-8" [9 [ 5-4- |26 [ e-10" [ 9 3-0" | 1-8” 30° WALL 5" 30° WALL ]| 16’ T J2y | 12 PIPES OR BOX CULVERTS. THIS NUMBER SHALL BE
FOR BOX FOR PIPE 17 7 |30 | 12 INCREASED BY 4 FOR EACH MULTIPLE OF PIPE OR
CULVERTS CULVERTS Y s T3 | 13 BOX ADDED.
DOWELS H AND H1 BARS K BARS Kl v |8 152 1 THIS DIMENSION SHALL BE INCREASED BY 1-/>" INCHES
20 8 |33 | 14 FOR EACH 1 FOOT INCREASE IN DIMENSION 'S,
21 3 |34 | 14
22 | 9 |35 | 14 (5) 2 BARS FOR 30° WALL, 2 BARS FOR 0° WALL
THE LENGTH OF THIS BAR INCLUDES ONE 1'-6” MINIMUM LAP.
VARIES  : VARIES
3 (0° WALL) ~ I—I w
6 (30° WALL) & wy B
. o o] £ N 23 23" 4 4“ 4~
: 5 L EENEEE I O e B “
$ : Co e, B2 : r 5 &
% |——]——| CUT LINES [ 1y 53 ot o K : T
CUT LINE :t’"o OF BARS 23 & = § o
\7—‘ EQUAL SPACES :b’ 0° WAL 0"f|__ L 0° WALL & w]: 4 N SHEET 2 OF 2
"ge | 30° WALL 7 30° WALL
NL+3" (0° WALL) Ca| Cs colc
NR+4" (30° WALL) 18 C o FOR BOX FOR PIPE o 2' 0" . .
FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM CULVERTS CULVERTS FOR BOX . FOR PIPE lllTnois
BARS D BARS F_AND F1 BARS V_AND V1 DOWELS J BARS S CULVERTS ~ CULVERTS BARS Z ( Tollway
BARS T

APPROVED

CHIEF ENGINEER

SAFETY END TREATMENT FOR
SINGLE AND MULTIPLE CULVERTS
15° SKEW 1:4 SLOPE H = 8

STANDARD B16-03




PIPE 0.D.X4+1"

1%
¥a"@ BOLT WITH
N S/2 WASHERS PLACED IN  TYP.
AN — ¢ BOX CULVERT Yo' R FOR SCH. 40 PIPE ¢ pipg T 7%"® HOLE FIELD Yo"
Q TOP OF | %" R FOR. 80 PIPE BUNNER L e DRILLED IN WALL .
v CONTRACTOR SHALL 2 YCULVERTl /CBARS Y D -] =S - / Vo R — —PIPE
PROVIDE BARS AS T : - (TyPy Yt
I BARS Wiy NEEDED TO SUPPORT 1A — |~ boweLs H TOP OF WINGWALL PIPE 0.D. + /5" T \\|l{ 0.0.+1%
/ BAR W ON INSIDE 1 7 L1,L2,L3 OR La SEE PIPE _RUNNER 1 f
FACE OF WINGWALL | v LAYOUT DETAIL \\ Z;/.% X 6V NOTE:
() 2
Ya ¢ BOLT BARS Ul | L BARS T FOR DIM. \ BOLT WITH WASHER , 3.4 x gl BOLT WITH
BARS S1 T ' SECTION AT WING ADDITIONAL # WASHER
. oARS VI BARS P1, P2 | 1 Bars v A BOLT DRILLED THRoCGH T
LI T PIPE = b .
3 ANCHOR BAR  CONST. JT /o Tor o | B —4¢ PIPE ARCH O\ LENCTH 1oy HEADWALL OR A %8 x 8
ANCHOR BARS <I v N 1 | wlo PROVIDE 2!/2"® ACCESS HOLE | BARS Y 0.D. + s - THREADED ROD EPOXY
- = q = i ¢ PIPE RUNNER /- GROUTED IN A %“$ HOLE
CONTRACTOR SHALL PROVIDE 2-#3 — T - | -4 WITH A MIN. EMBEDMENT OF
ANCHOR BARS PER SIDEWALL BOLT. | / - PLAN AT HEADWALL 6%’ MAY BE USED IN LIEU
OF CAST-IN-PLACE BOLT
SECTION A - A SECTION D-D ELEVATION AT WING SHOWN.
DETAIL B _ _ i || -BARS T
—_ L
NOTE: |
PIPE 0.D. IS THE PIPE | TOP OF WALL
RUNNER OUTSIDE DIAMETER | H— BARS Y o
l 1 1 1 1 | ]I/ZH
NOTE: NOTE: NOTE: T T s e A%
- _— E— | T — T
BARS Q, V AND V, ARE TO BE FIELD CUT BARS P1 ARE TO BE FIELD CUT PER CUTTING DIAGRAM. PLACE BARS WITH DOWEL BAR J & H NOT | T -
PER CUTTING DIAGRAM. PLACE BARS WITH DIMENSIONS Cg-Cz BEGINNING AT THE TOEWALL END OF 45° WINGWALL REQUIRED WITH EXISTING BOX "
DIMENSIONS C2-Cs AND Cg-Ci2 BEGINNING AND BARS WITH DIMENSIONS Cs -Cg BEGINNING PARALLEL TO THE CULVERTS PROVIDING THE ARS T1 @ 12" TIP OR
AT HEADWALL AND BARS WITH DIMENSIONS P BARS. PLACE BARS P2 PARALLEL TO THE P BARS BEGINNING WITH THE REINFORCING FROM THE EXIST. BOX CLIP TO CLEAR PIPE LeIPE 0.0./2 - Vs~
C1-Ca AND Cio -Cn BEGINNING AT THE SHORTEST BARS AT THE HEADWALL END OF THE 15° WINGWALL. IS EXTENDED INTO THE NEW CONCRETE SECTION B-B .D. 2
TOEWALL END. A MIN. OF 1'-3" — PIPE 0.0./2 + ¥
) wi u VeV
¢ 2[”L,VERRT ELEVATION AT HEADWALL
(HALF NOT SHOWN MILAR)
LF NOT S e o " . 3 MIN. 3 MIN.
DOWELS J . ) | 5
DOWELS J 10 \a
BARS Y7 3ge ) ! 37cL. Lo. & TOP OF WINGWALL
HEADWAL L 0 BARS T
/ EN[/ D E\ o DOWELS J 3 1" X 2" SLOTTED HOLE
R B |- BARS Y
o | I B B
v T
e BARS Y | | / |
ri 1 [l s
. DOWELS H— 7 y §L L
BARS S Z|  BARS U — T / =
(BARS S1 = (BARS Ul SIMILAR) \ N —
SIMILAR) z | \
s BAR W ¢ PIPE ARCH\\J <l 4" WIDE_BLOCKOUT
BARS U n (BARS W1 SIMILAR) HALF PLAN g BARS O HALF PLAN “ FOR PIPE
(BARS U1 S Y
s AN - ; p— NG DIvENS [ Vi e o Jop
THREA XY GROU N A 7'® HOL
= z% \ E SHOWING REINFORCING BARS SHOWING DIMENSIONS \ WITH A MINIMUM EMBEDMENT OF 7. A %0
[ Zo \ HOLE IN THE PIPE RUNNER MAY BE FIELD
» ) > 3" 9" H 1-2" DRILLED IN LIEU OF SLOTTED HOLE SHOWN
2 Z, - 2 y
—Q o
© °% S _[,37 MIN. SECTION THRU TOEWALL
z oB @ .
= c 3" CL.
(BARS W1 2 -3 m— T
SIMILAZ, 0 2z ( DOWELS H BARS T1 ¢ CULVERT
w T 3 uLv
G : % I Yl
£ 22\ s (14 A— : /
<< 7 1 o
> z T 0 /
/ o g -
/ W /
/Q% v 7 o N—“ o BARS Y Al BARS Y /= DIRECTION OF TRAFFIC
wv
7 = e 5 —t  L—L L] 4 —_—————— 7’ ——————————— ¢ ROADWAY
/< = © DOWELS J
7 3 * \lﬂ{ ELEVATION DIRECTION OF TRAFFIC —»/
~ —_—
T * a
‘Q 2 /ANy /4 L/N\[ === PIPE ARCH DETAILS < Y
4 o * % DOWEL BARS EXTENDING INTO THE 2% || [TA 3" CL. S
TOEWALL ENI - I Ral = =
BARS P1 (BARS P2-15° WING) \4 ‘AL, CONCR[%E'I’DE 1BOXT (éuvaRTnﬁg_s I—> C 0
WR r INCLU N THE QUAN . 3-0"
7*’*’.; ‘ ) Lo . Li. OR L3 | e CULVERT SKEW ORIENTATION
w2 w | PIPE RUNNER
T
VATION S
HALF_PLAN HALF PLAN ELEVATION — —]
SHOWING REINFORCING BARS SHOWING DIMENSIONS Z oLE * L2x2x % -3gpripe  *NOTE:
) P L, ANGLE  [p-g LENGTH = Lo, L OR L3 —
S = DESIGN SPAN c MINUS 4'-0"" (SEE DETAIL Al WHERE Lo . L; . OR L3 EXCEEDS
H = DESIGN HEIGHT THE EgLEOW]NGBEE';?-L’E' TTHEEPEIEE
- RUNN HALL NGTHEN
BOX CULVERT DETAILS DETAIL A SECTION C-C OVER THE MIDSPAN AS SHOWN. SHEET 1 OF 2
PIPE RUNNER DETAILS PIPE LENGTH
GENERAL NOTES: 3+ §SCH 40 — . .
1. ALL CONCRETE SHALL BE CLASS SI. 4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 30° * 7.5°, AS 37 ¢ SCH 80 15/-4" HbIIOLS'
SHOWN PER CULVERT SKEW ORIENTATION ON THIS SHEET. ]blln,a
2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥, x 45° CHAMFER. ‘ | 4
CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF ONE FOOT 5. DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A TRANSVERSING LOAD
BELOW FINISHED GROUND LEVEL. COVER FROM THE FACE OF CONCRETE TO OF 1,800 POUNDS AT YIELD AS RECOMMENDED BY RESEARCH REPORT
THE FACE OF REINFORCEMENT BARS SHALL BE 2", UNLESS OTHERWISE SHOWN. 280-1, SAFETY TREATMENT OF ROADSIDE CROSS DRAINAGE STRUCTURES, DATE REVISIONS SAFETY END TREATMENT
TEXAS TRANSPORTATION INSTITUTE, MARCH 1981. £1-5009 | REVISED NOTES
3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR 5 T DETAIL. REVISED FOR SINGLE CULVERTS
REINFORCED CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO 3-1-2010 | MODIFIED CULVERT SKEW L. 30° SKEW 1:4 SLOPE H = 4°
@M‘Q% REQUIRED IN HEADWALLS FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE UNITS OF HORIZONTAL DISPLACEMENT (ViH). EROSION PROTECTION AND NOTES : =
ouachd 6-1-2009 ADDED TO THESE QUANTITIES. 1 FOR EROSION PROTECTION SEE STANDARD B1S 2-7-2012 | REVISED TABLE QUANTITIES
APPROVED. .. .. it i PATE T ? : : STANDARD B17-03




TABLE OF DIMENSIONS PIPE RUNNERS FOR ONE END SIZE 3” DIA. ¢ CULVERT
CULVERT N
SIZE HEADWALL PIPE WINGWALL PIPE -ONE PER EACH LENGTH SHOWN
(FEET) SCHEDULE 15° WALL 45° WALL
S X H L NL NR v W1 w2 WL WR TA NO. [ L L, Ls L HEADWALL END
3x2 10°-10" 11'-2%" 15'-37%" 7 3-5%" 11-4%" 2'-10%" 10'-10” 6" 40 2 12'-10" 7-10” - 9'-2" -
3 x 3 14'-10" 15°-4'/a"" 20°-11%," 7 3-5%" 14'-3%" 311" 14'-10" 6" 40 2 17°-8" 12'-6" - 13'-11" 6 -7"
4 x 2 10’-10" 11-2%" 15'-37" 7 4-T3%" 12'-6Y5"" 2'-10%" 10°-10” 6" 40 2 12'-10"" 7'-10” - 9'-2" -
4 x3 14'-10" 15-4'/p" 20" -1, 7 4-73%" 15'-5%" 3-11%" 14'-10" 6" 40 2 17'-8" 12-6" - 13°-11" 6-7"
4 x 4 18'-10" 19'-6" 26'-1%" 7" 4-73%" 18-4%" 5'-0/," 18'-10" 6" 80 2 22'-4"" 17'-3" -4 18-7" 11'-4"
5x2 10°-10" 11-2%" 15'-37" 7 5'-9Y/4" 13'-8%" 2'-10%" 10°-10” 6" 40 3 12'-10" 7-10" - 9'-2" -
5x3 14-10" 15-4'/a" 20 -11%" 7 5-9'/p" 16'-7'/p" 313" 14-10" 6" 40 3 17'-8" 12'-6" - 13-11" 6-1"
5 x 4 18'-10” 19'-6" 26"-1%" 7" 5'-91/," 19'-6%a" 5-0V/p" 18'-10" 6" 80 3 22'-4" 173" T-4" 18°-7" 11'-4" r )
6 x 3 14-10" 15-4'/o" 20-11%" 7 6'-11Y/8" 17°-9%" 3 -1 14'-10" 6" 40 3 17'-8" 12-6" - 13-11" 6-7" / // / / %
6 x 4 18'-10" 19'-6" 26'-1%" 7 6'-11Y/g" 20°-8%" 5-0Y/5" 18-10" 6" 80 3 22'-4"" 17'-3" -4 18-7" 11'-4" /
7x3 14'-10" 15'-4'/q" 20°-11%y" hal 8'-1" 18°-11," 3-11%" 14'-10" 6" 40 4 17°-8" 12'-6" - 13°-11" 6-1" L4 L3 '-y’ Lo LI L2
10" @ 75/ 10 " e P N P " 10" 1/ 0 a1 = T 7 _a
7 x4 18'-10 19'-6 26'-1% 7 8'-1 21'-10Y, 5-0Y/p 18'-10 A 80 4 22'-4 17'-3 7-4 18'-7 11'-4 TOEWALL END { FQUAL SPA.
8 x 4 18'-10" 19'-6" 26'-1%" 7 9-2%" 23'-0%" 5'-0/2" 18'-10" i 80 4 22:-4" 173" 7-4" 18-7 11°-4"
PIPE RUNNER LAYOUT
TABLE OF REINFORCING STEEL FOR ONE END
CULVERT
SIZE DOWELS H DOWELS J BARS P2 - ONE PER EACH LENGTH SHOWN BARS S | Bars S1 BARS U - ONE PER EACH LENGTH SHOWN
FEED | * e 127 |®a e 12 -43?31; “?A:S];’ "4 e 12" ,4B;R5129 B;?,S‘IR 45° WALL |15° WALL 4 @ 12"
2'-6" LG. 40" LG. LENGTH 2-24 2-%4 25° WALL
S X H |[NO.* | NO, **| NO. * | NOX* | NO.| LENGTH NO. Cs Ce C7 Cs LENGTH ap az a3 <A Qs NO. Ci Cz Cs Cq LENGTH LENGTH LENGTH | LENGTH ag a; ag ag
3x2 3 3 2 2 1 13-1" 5 10°-6'" 1-6" 56" 6'-6" 17'-2" 5-4" 91 - - - 5 11'-6" a-11" 7°-10" 8-1" 16-5" 11'-10" 14-10" 11'-0" 6'-2" 11'-10" - -
3x3 4 4 2 2 0 - 7 14°-6" 1-6" 7-6" 8-6" 21'-2" 5-4" 9-1” 12'-10" - - 7 14'-5" 4-11" 9'-4" 10'-0"" 19'-4" 14-9" 20°-6" 15-2" 6'-2" 11'-10" 17-6" -
4 x 2 3 3 2 2 2 13-1" 5 10°-6" 1-6" 5'-6" 6'-6" 17-2" 2'-3" 6'-0" 9-9" - - 5 12-8" 6-1" 9'-0” 9'-9 18'-9" 13°-0" 14°-10" 11'-0" 6'-2" 11'-10" - -
4x3 4 4 2 2 1 17°-1" 7 14-6" 1-6" 7-6" 8'-6" 21'-2" 2'-3" 6'-0" 9-9" 13'-6" - 7 157" 61" 10'-6" 11°-2" 21'-8" 15°-11" 20'-6" 15'-2" 6'-2" 11'-10" 17'-6" -
4 x 4 5 5 2 2 0 - 9 186" 1-6" 9'-6" 10-6" | 25°-2" 2-3" 6'-0" 9-g" 13'-6" 17'-3" 9 18'-6" 6'-1" 11°-11" 12-8" 24'-7" 18-10" | 26'-2" 19-4" 6'-2" 11'-10" 17-6" 23'-1"
5x 2 3 3 2 2 3 13-1" 5 10-6" 1-6" 5'-6" 6'-6" 17-2" 2'-10” 6'-1" 10°-4" - - 5 13°-10" | 7'-3~ 10'-2" 10°-11" 21-1" 14-2" 14-10" 11'-0" 6'-2" 11-10" - -
5 x 3 q 4 2 2 2 17°-1" 7 14-6" 1-6" 7'-6" 8'-6" 21-2" 2-10" 6-1" 10-4" 14'-0" - 7 16'-9" 70-3" 11'-8" 12'-4" 24'-0"" 17°-1" 20°-6" 15-2" 6'-2" 11'-10" 17-6" -
5 x 4 5 5 2 2 1 21-1" E] 18'-6" 1-6" 9'-6" 10-6" | 25'-2" 2'-10" 6'-1" 10°-4” 14-0" 17-9" 9 19°-8" 70-3" 13-1” 13-10" 26'-11" 20'-0"" 26'-2" 19'-4" 6'-2" 11°-10" 17'-6" 23'-1"
6 x 3 4 4 2 2 3 17°-1" 7 14'-6" 1-6" 7-6" 8'-6" 21'-2" 3-4" 71" 10°-10" 14-7" - 7 17-11" | 8'-4~ 12-9” 13'-6" 26'-3" 18°-3" 20°-6" 15-2" 6'-2" 11°-10" 17-6" -
6 x 4 5 5 2 2 2 211" 9 18'-6" 1-6" 9'-6" 10-6" | 25'-2" 3-4" 7-1" 10°-10" 14-7" 18'-3" 9 20'-10" [ g'-4~ 14°-3" 14°-11" 29'-2" 21'-2" 26'-2" 19'-4" 6'-2" 11'-10" 17-6" 23'-1"
7 x3 4 4 2 2 4 17°-1" 7 14-6" 1-6" 7-6" 8'-6" 21'-2" 4'-0" 7-9" 11'-5" 15-2" - 7 19°-1" 9'-6" 13°-11" 14'-8" 28'-7" 19-5" 20°-6" 15'-2" 6-2" 11'-10" 17'-6" -
T x4 5 5 2 2 3 21'-1" 9 186" 1-6" 9'-6" 10-6" | 25'-2” 4-0" 1-9” 11°-5" 15-2" 18'-6" 9 22'-0""_ | 9-8" 15-5" 16-1" 31-6" 22'-4" 26'-2"" 19'-4" 6'-2" 11'-10" 17-6" 23'-1"
8 x 4 5 5 2 2 5 21-1" 9 18-6" 1-6" 9'-6" 10-6" | 25'-2 4-6" 8-3" 12-0" 15°-9” - 9 23'-1" 10°-8" 16-6" 17'-3" 33'-9" 23'-6" 26'-2" 19'-4" 6'-2" 1110 17'-6" 23'-1"
TABLE OF REINFORCING STEEL FOR ONE END TOTAL QUANTITIES
CULVERT ONE END
SIZE BARS Ul - ONE PER EACH LENGTH SHOWN BARS V BARS V1 2 BARS W 2 BARS W1 BARS Y BARS T BARS T NOTE:
o " " 4 " :
(FEET) ez Tae 12 ez 450 WALL 15° WALL 8-*5 8-#5 8-%5 conc. | re-ars | PIPE
15° WALL 45° WALL 15° WALL BOX CULVERT| PIPE ARCH RUNNERS REINFORCEMENT BAR BENDING DIMENSIONS
S X H 9 9 92 9,3 No. Co Cio Cu Ciz LENGTH | No. Co Cio0 Cuy Ciz LENGTH | SIZE | LENGTH | SIZE | LENGTH | LENGTH | LENGTH | LENGTH Cu. YD. LB. FT. ARE OUT TO OUT
3x2 4-6" 8-7" - - 7 2'-9" 6" 1-6" 1'-9"” 6'-3" 5 2'-9" 6" 1'-6" 1'-9" 6'-3" "5 14°-5" 5 10°-8" q-4 3-2" 3-8 3.8 396 41.67
3x3 4-6" 8'-7" 12°-9” - 10 3-9" 6" 2'-0" 2'-3" 7'-3" 7 3-9” 6" 2'-0" 2'-3" 7'-3" 5 20°-2" 5 14-11" 4-4 q-2" 4'-8" 5.8 580 67.17
4 x 2 46" 8 -7" - - 7 29" X 1-6" 1'-9"” 6'-3" 5 2'-9" 6 1'-6" 1'-9" 6'-3" 45 14°-5" 5 10'-8" 5-6" 3-2" 3-8" 4.2 430 41.67 % 45° WALL
4 x 3 4'-6" 8'-7" 12°-9" - 10 3-9" 6" 2'-0" 2'-3" 7-3" 7 3-9” 6 2'-0" 2'-3" 7'-3" w5 20°-2" 5 14-11" 5-6" 4'-2" 4'-8" 6.3 617 67.17
4 x 4 4'-6" 8'-7" 12-9" 16°-11" 13 4'-9 6" 2'-6" 2'-9"” 8-3" 9 4'-9" 6" 2'-6" 2-9" 8'-3" 6 25-11" [ *6 19'-1" 5-6" 5-2" 5-8" 8.8 874 97.83 ** 15° WALL
5 x 2 4'-6" 8'-7" - - 7 2-9" 6" 1-6" 1'-9” 6'-3" 5 2'-9" 6 1-6" 1'-9"” 6-3" 5 14'-5" *5 10°-8" 6'-8" 32" 3-8 4.6 460 54.17
5 x 3 4'-6" 87" 12°-9” - 10 3-9” 6" 2'-0" 2-3" 7'-3" 7 3-9” 6" 2'-0" 2'-3" 7°-3" w5 20°-2" 5 14'-11" 6'-8" 4-2" 4-8" 6.8 653 84.42
s x4 pors 87 29 BTG 6 29 6" > 6" 279" 8-3" 9 2-9" X 26" 2'-9 8'-3" %6 25-11" | *6 19'-1” 6'-8" 5-2" 5-8" 9.4 915 119.83
6 x 3 4'-6" 87" 12-9" - 10 39" 6" 2'-0" 23" 7-3" 7 3-9” 6" 2'-0" 2-3" 7'-3" 5 20°-2" #5 14°-11" 7-10" 4:-2" 4'-8" 7.3 688 84.42
6 x 4 4-6" 8'-7" 12-9" 16°-11" 13 4'-9 6" 2'-6" 2-9"” 8'-3" 9 4'-9" 6" 2-6" 2-9" 8-3" 6 25-11" [ =6 19'-1" 7'-10" 5-2" 5-8" 9.9 957 119.83
7 x3 4'-6" 8-7" 12-9” - 10 3-9" 6" 2'-0" 2'-3" 7'-3" 7 3-9” 6" 2'-0" 2'-3" 7'-3" 5 20°-2" =5 14°-11" 9'-0" 4-2" 4'-8" 8.0 724 101.67
7 x 4 4'-6" 8-7" 12-9” 16'-11" 13 4-9" 6" 2'-6" 29" 8'-3" 9 4-9” 6" 2'-6" 2-9” 8'-3" 3 25-11" [ *6 19°-1" 9'-0" 5-2" 5'-8" 10.9 999 141.84
8 x 4 4'-6" 8 -7" 12-9 16'-11" 13 4-9" 6" 2'-6" 29" 8'-3" 9 4'-9" 6" 2'-6" 2-9"” 8-3" "6 25-11" [ *6 19°-1" 10"-2" 52" 5'-8" 12.0 1042 141.84 PIPE ARCH AND
ELLIPTICAL PIPE CULVERTS
FOR PIPE OR ELLIPTICAL PIPE
R s . s CULVERTS SELECT APPROPRIATE
N VARIES | & o o VARIES _ 3 7S g H " FROM SIZES SHOWN.
N - r.___L_.T._Z1 < < 3 3 -3 -3 3 2:-0" 21-0" ADD THE FOLLOWING ADDITIONAL
N o o " bl L | L | CI> L | L | BARS:
CUT LINE I_NO' oF = - | | | | &~ | | | (@) 1 ADDITIONAL Y BAR
L - a4 BARS - C C - - - ~ ~ (b) 4 - T1 BARS @ APPROX.
N I.LT_OLI < ¢ EQUAL = & & & 5 S DY S 127 CTS. (NO. = $+2)
3 SPACES : - - s b h N T1 BARS
CUT LINE X CUT LINE ]:—NO. OF -
I—ggRSOF BARS 105" | 10" | | 4| 6 -5 6 |
N EQUAL G EQUAL T T T T T THE WEIGHT OF THE ADDITIONAL BARS AND THE
~ G (o} SPACES L._zl.__Eu_.J SPACES 45° WALL 15° WALL 45° WALL 15° WALL 45° WALL 15° WALL ADDITIONAL QUANTITY OF CONCRETE IN THE HEADWALL
N SHALL BE ADDED TO THE QUANTITIES SHOWN.
\Y FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM FOR BOX CULVERTS FOR PIPE ARCHES FOR BOX CULVERTS FOR PIPE ARCHES
BARS P BARS PI BARS Q BARS V AND V1 DOWELS H DOWELS J SHEET 2 OF 2
al TO a5

Qo ¥ oacs

APPROVED

pare 6-1-2009
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BAR P2

Ilinors
V Tollway

SAFETY END TREATMENT
FOR SINGLE CULVERTS
30° SKEW 1:4 SLOPE H= 4’

STANDARD B17-03




1 CL.
Is

Ya' ¢ BOLT
3" ANCHOR BAR

ANCHOR BARS
CONTRACTOR SHALL PROVIDE 2 *3
ANCHOR BARS PER SIDEWALL BOLT

DETAIL B

I—PD

ww

N S/2
BARS W1 o
CONTRACTOR SHALL 3 Top oF |~ & BOX CULVERT
PROVIDE BARS AS J YCULVERT' BARS Y
1'-0"+WF r NEEDED TO SUPPORT = \ A
BAR W ON INSIDE —7
| —| - t |~ DOWELS H
Bars vi—Th| FACE OF WINGWALL 1[0
| |
BARS u1< s | L BARS T
| b T |
CONST. JT. | |
| \| —BARS Cl (BARS C SIMILAR) | 1 aars v
| : |3
J8 S - MmO
= i
3 =1
o | -
m
SECTION F-F

8~

3" CL.

SECTION A-A

NOTE;

BARS F, F1, V & VI ARE TO BE FIELD CUT

PER CUTTING DIAGRAM. PLACE BARS WITH
DIMENSIONS Cz- Ca ,Cis - Cis  BEGINNING

AT HEADWALL & BARS WITH DIMENSIONS C;- Cs.

PIPE 0.D. X 4 + 1"

Cie - Ci7

BARS E (FANNED)
BARS El SIMILAR

BEGINNING AT THE TOEWALL END.

DOWELS J
\ ;

BAR K (BAR K1 SIMIALR)

/\
W
1

QRS z
)

/
¢ CULVERT —y
30° HEADWALL:
B

END7

- lT "
¢ PIPE RUNNER 1 Y46 BOLT WITH WASHERS BARS T - TIP BARS ]
PLACED IN A %" HOLE TO CLEAR PIPES TP,
/ FIELD DRILLED IN  WALL. /—BARS Y /3
1/, 1
7 ' /T "
_W_Et_ — A 77 S Tye) Vs PIPE 0.0.+1%
MIN | | 1 a
2-P —— I \ I
L1 T0 Le SEE_PIPE_RUNNER LOCATIONS BARS T -3 x 6/ BOLT WITH
v DETAIL FOR DIM. 2-BARS —_ = WASHER
SECTION AT WING P IPE A /5@ BOLT (LENGTH=
0.0.+ Yo'\ 3 PIPE 0.D. + 2')
Yo" R -SCH. 40 PIPE PLAN AT HEADWALL
TOP OF WINGWALL 4B SCH. 80 PIPE i NOTE:
PIPE 0.0./ 2 i —_
PIPE 0.0. + 5" ] N A %@ x 9/, BOLT WITH ADDITIONAL P WASHER PLACED
IN_A %@ HOLE DRILLED THROUGH THE HEADWALL OR
L _[ A ¥, x 8" THREADED ROD EPOXY GROUTED IN A %@
BARS Y 37CL. HOLE WITH A MINIMUM EMBEDMENT OF 6%’ MAY BE USED
NOTE: BARS 7 IN LIEU OF CAST-IN-PLACE BOLT SHOWN.
PIPE 0.0. IS THE PIPE TOP OF WA
RUNNER OUTSIDE DIAMETER. SECTION C-C Lo OP OF WALL
PROVIDE 2/2"@ ACCESS HOLE 3 /
oo or 1 ¢ PIPE & BOLT — [pIPE 0.0./2 + 3"
N
ELEVATION AT WING 1 5
f )
NOTE: . N—PIPE 0.0./2 - Y~
DOWEL BAR J & H NOT REQUIRED PIPE 0.0./2 + Ya
WITH EXISTING BOX CULVERTS PROVIDING 0.D. OF CULVERT PIPE~ | Vs Va
THE REINFORCING FROM THE EXIST. BOX OR PIPE ARCH ELEVATION AT HEADWALL
IS EXTENDED INTO THE NEW CONCRETE
A MIN. OF 1-3". PIPE 0.D. - 1%"
Ve 9 H , TOP OF WINGWALL
! A ! ' 1 X 2" SLOTTED HOL
| | BAR TV | [ —DOWELS H
DOWELS J T BARS E \

BARS K ~ BARS Y

N

EL_LI 7 f 3

.
L|> m
I~

HALF PLAN
SHOWING DIMENSIONS

" T—BAR C

LBARS [l gars p

30"

_GJ BARS Y |
SECTION B-B

w 7

= Lgars P [ -

g - BaRs 2 HALF PLAN

2 \ I 3" C.  SHOWING REINFORCING

- \ | \ BARS

" BARS U f 1

o ~ BARS Y

5 BARS W DOWEL \a" i
= | ‘ DOWEL J = 5l
H I Ll —Bars D sadl J‘ﬁ&
z =T w .

: BARS ¥ BARS F ) 2\,

2 VLU e (=

3 o

& Js =

g /

3

5

0

3

*

%*

FOR PIPE AND

10"

SHOWING REINFORCING BARS

171717/ é
e VS
BARS S TOEWALL END
w |
/ w | WL
EROSION PROTECTION PER——
DRAINAGE MANUAL HALF PLAN

HALF PLAN
SHOWING DIMENSIONS

FOR BOX CULVERTS

GENERAL NOTES:

l. ALL CONCRETE SHALL BE CLASS SI.

Twv

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

Qo ¥ ovocs

APPROVED

CHIEF ENGINEER

paTe ©-1-2009

THE FACE OF REINFORCEMENT BARS SHALL BE 2, UNLESS OTHERWISE SHOWN.

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 ARCH CULVERT SECTIONS SHALL BE
ADDED TO THESE QUANTITIES.

% % DOWEL BARS EXTENDING

PIPE-ARCH CULVERTS

| (WIDTH=PIPE 0.D. + /2"

\ 9" A " HOLE IN THE

10 \8
——. 0

[N-BLOCKOUT FOR PIPE

\ —Ya"® BOLT WITH WASHER =

OR THREADED ROD EPOXY
GROUTED IN A %@ HOLE
W/ A MIN, EMBEDMENT OF

PIPE RUNNER MAY BE FIELD

\
10"

DRILLED IN LIEU OF THE
SLOTTED HOLE SHOWN.

SECTION THRU TOEWALL

300, ¢ CULVERT

/
/
/’ €= DIRECTION OF TRAFFIC
—_—_—————— 7‘ ——————————— ¢ ROADWAY
DIRECTION OF TRAFFIC wemmmmpy —/
/
/
L
30¢|

3" CL.

INTO THE CONCRETE BOX
CULVERT ARE INCLUDED
IN THE QUANTITIES.

ELEVATION D-D

|—>E

Lo .. La, OR Ls

TOP FACE

Y6 AFTER
WELDING

PIPE RUNNER

= DESIGN SPAN
= DESIGN HEIGHT

THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 30° * T7.5% AS
SHOWN PER CULVERT SKEW ORIENTATION ON THIS SHEET.

20~ —W— 20"
E
DETAIL

A

PIPE RUNNER DETAILS

CULVERT SKEW ORIENTATION

* NOTE:

WHERE Lo, L1, L4aOR Ls EXCEEDS THE FOLLOWING
LENGTH THE PIPE RUNNER SHALL BE STRENGTHENED
OVER MIDSPAN AS SHOWN.

, PIPE LENGTH
AN §/2/°X'§/e? PIPE 3G, SCH. 40 12'-8"
3'/2“3 & 4"9 PIPE 3B, SCH. 80 15'-4"
LENGTH = Lo, L;, L4OR Ls 3,9, SCH. 80 22'-1"
MINUS 4-0 (SEE DETAIL A) 4§, SCH. 80 29'-4" SHEET 1 OF 2

SECTION E-E

5. 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).

7. FOR EROSION PROTECTION SEE STANDARD BI19.

Ilinors
V, Tollway

DATE

REVISIONS

6-1-2009

REVISED NOTES

3-1-2010

MODIFIED CULVERT SKEW DETAIL, REVISED

EROSION PROTECTION AND NOTES

2-7-2012

REVISED TABLE QUANTITIES

SAFETY END TREATMENT FOR
SINGLE AND MULTIPLE CULVERTS
30° SKEW, 1:4 H=8" & S=VARIES

STANDARD B18-03




TOTAL QUANTITIES INCREASE IN
ONE END QUANTITIES FOR 1°
TABLE OF DIMENSIONS MINIMUM 7S INCREASE IN gt
CONC. |RE-BARS CONC. | RE-BARS
H{s | v NL NR ww w, @ w, @ W WR W T CU. YD. | BS. |cu.YD. | LBS.
39 | 1a-a" 1410V~ 20-3a" 7 10-4%," 20°-10%" 3-10s" 14'-4" 3" 7 8.4 1050 0.22 33 NOTE:
4 o | 18-a" 18"-11%" 251" 7 10-4%," 23-9%" 411" 18-4" 9” 8" 1.5 1301 0.22 33 -
5 |5 | 22-4” 231" 3.1 7 5 -9 22'-1/5" 5-11%," 22-a" | 1-3" 8" 14.0 1406 0.22 33 REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT.
6|6 | 26-4" 273" 31-2%" 7 6 -11/5" 26'-25" 75 26-4" | 1'-9” 85" 18.4 1878 0.22 33
7 [ 17 [ 30-4" 3I-4%" 42'-10a" 7" 81" 30°-3Y5" 817" 30-4"_ | 2'-3" 9” 23.4 2343 0.22 33
8 | & | 34-a- 3565 28"-6%" [ 920" 347-4Y," 9-2%" 34-4" | 2-9" 9y 30.6 2959 0.22 33
PIPE RUNNERS FOR ONE END TABLE OF REINFORCING STEEL FOR ONE END
WINGWALL PIPES - ONE PER EACH LENGTH SHOWN HEADWALL PIPES 1-BAR C 1-BAR Cl ‘3‘_‘549 ‘34“_1401 *4-BARS E *4-BARS El
1z 15° WALL 45° WALL TOTAL 45° WALL 15% WALL 45° WALL 15° WALL BOWALL (B  15° WAL ©
H| (1A SCHEDULE Ly L2 Ly L4 Ls Le Ly Ls s No. Lo LENGTH [sizE LENGTH SIZE |LENGTH LENGTH LENGTH NO. | LENGTH | NO. | LENGTH
3 3" 40 -1 - - 13-3" 6-0" - - B [ a 16'-10" 98.50 4 20°-8" "4 153" 22-9" 17°-2" 2 21-4" 2 17-0"
a 3 80 16'-8" - - 18°-0" 10'-9" - - - 9 7] 2U-7" 131.75 | ®4 267-4" 4 19'-5" 28'-5" 2r-4" 2 27-0" 2 211"
5 3" 80 21'-4" 11'-6" - 22'-8" 15°-5" g-2" - - 5 3 26'-4" 158.08 %4 32°-0" 7] 23-7" 3417 256" 2 328" 2 2537
6 | 3/ 80 261" 16"-2" - 219" 20°-2" 1211 5-8" - 3 3 3I-0" 201.75 | "4 37-8" g 27-8" 39'-9" 29-7" 3 38°-4" 3 29-4"
7 4 80 30°-10" 20°-11" 11'-0" 322" 24-9" 17°-8" 10'-9" - 7 a 359" 291.08 | *5 42107 B | *5 31°-10" RG) 33-9~ 3 44°-0" 3 33-6"
(% g 80 35-9" 25'-8" 15'-9" 36'-10" 29-1" 22-47 151" 710" 8 7] 20-6" 350.83 | *5 506" ® | 5 36°-0" 52-6" (6) 37-10” 3 49°-8" 3 3T-1"
TABLE OF REINFORCING STEEL FOR ONE END
BARS F EQUALLY SPACED BARS L BARS FI EQUALLY SPACED DOWELS H DOWELS H [ DOWELS J 1-BAR K 1-BAR Kl 2-BARS W 2-BARS Wl
45° WALL 45° WALL 15° WALL 5 e 12 *5 e 12 4-36 45° WALL 15° WALL 45° WALL 15° WALL
45° WALL 15° WALL
H [size |NO. | ¢ C, C3 Ca LENGTH | SIZE | NO. Co LENGTH | SIZE | NO.| €, C2 Cs Ca LENGTH | NO.|LENGTH | NO.| LENGTH | LENGTH | sIzE Cs LENGTH | SIZE Ce LENGTH |[SIZE | LENGTH SIZE | LENGTH
3| *a |10 r-ur | 2-2" 20" | 21" 9-3" *q |- | -- -- "4 |8 - | 2-2” 20" 21" 9-3* | 3| 30" |3 | 3-0" 2-6" 5 | 4-37 5-9~ *5 | 3-10" 5-4°__ | *5 20°-6" *5 14-11"
4 *a 2] vr-u- | 2-8" 2-3" 2-4" [ o9-9" *4 |1 | 3-10" 65" | =4 |10 | 1-11" | 2-8" 2'-3" 2-q" 9-9° | 4| 3-00 |4 | 3-0" 26" *5 | 5-0" 6'-6" 5 | q-q- 5-10" | *6 26"-4" 3 19'-2"
5' Y] 15 -1 3:_2:: 2:_6:: 2:_-,:: 100_3,, ®q 2 4"6" 7"1" Y] 12 1°-11"" 3:_2u 20_6:: 20_7'0 101_3:: s 3:_0u 5 30_0" 4:_611 L3 5:_811 7._2" IE 4:_10:: 6:_4:: -6 32'-2" 36 23'-5" NUMBER OF HEADwALL
6| *5s |18 | r-u” | 3-8 2-9" 27107 | 100-9” | *5 |2 | 5-3" 710" | *5 |14 | r-u” | 3-8” 29" 2-10" | 10-9° | 6 | 3-0° |6 | 3-0" 2-6" *5 | 6-5° 707 | 5 | 54 6-10"__| *6 38°-0" 6 21-8" PIPE_RUNNERS
71 % | 20 2-0” .37 3o o 5" 5 (3 | 6-0" g7 w5 16 20" | 42" 3 I n-a~ T T 300 7 | 3-0" 26" w5 R 87 5 510" 77av w7 s @ | 7 3o FOR 1 END
8 3 23 21 4-10" 35 3-6" 12°-1" 3 3 6-9" 9'-4" 3 18 201" 4-8" 3-4" 3-5' 111" 8 3-0" 8 3-0" 4'-6" 13 7:-10" 9-4" a5 6'-5" 7°-11" a7 51°-2" @ "7 36'-2" S NO. s NO.
0 | 5 |23y | 11
TABLE OF REINFORCING STEEL FOR ONE END 1Y 5 |24 | 11
12 | 6 |25 | 12
BARS U- ONE PER EACH LENGTH SHOWN BARS Ul - ONE PER EACH LENGTH SHOWN BARS V BARS VI 5 T 6 261 12
"4 @ 12" ®4 @ 127 %4-EQUALLY SPACED *4-EQUALLY SPACED - -
45° WALL 15° WALL 45° WALL 15° WALL 14 T |er] 12
15 | 7 |28 | 13
H Cr Cs [of] Cio Cn Ci2 Ci3 cu® Cr Cs Co Cio Cn Ci2 Ci3 Cia NO. Cis Cie Ciz Cig Cio LENGTH [ NO. Cis Cie Ciz Cia Cio LENGTH 16 8 29 | 13
3 e T TR - - - = = yore P T — - - = -~ o [ 3-107 9 72" 75 | 1-0 o7 71 3-10" 9 72 -5 [ 100 | &7 7 T8 T30 14
- o2 T s RO T - - - - yrare a1 2 | e — = = - B3 - 07 29" 30 T 10" 7g" g | a0~ 0 79 o 1o [ 19 & 18 T3 14
5 6'-2" -9 17°-5" 231" | 28°-9" | -- -- -- 4-6" 81" 12-9" | 16'-11"__| 21'-0" -- -- -- 15 | 5-11~ 10" 3-3" 36" | 1'-0” 8'-9" 1| s5-1- 10" 3-3" 36" | 1-0" | 8-9" 19 | 9 [32] 15
6 6-2" -9 17°-5" 231" | 28'-9" | 34'-5" -- -- 46" 8-1" 12-9° | 1e-1" | 21-0~ | 252" -- -- 18 [ 6-1" 10" 3-9~ 40" 1'-0" 9'-9” 14 | e-1- 10" 3-9~ 4-0" | 1-0" | 9-9” 200 | 9 [ 33| 15
7' 6'_2" lll_gu 171_511 231_1" 28'_9" 34'_5" 400_0" - 4'_6" 8:_-’:: 121_9" 160_11:: 210_0:: 25'-2" 29'_4" - 21 e,_ou llll 4._400 4'_7" 10_0" lo,_lln 16 80_000 llll 4:_4:: 40_7" 1:_0" 10,_11,, 211 10 34: 16
8’ 6'-2" 1°-9" 17°-5" 23-1"_ | 28°-9” | 34'-5" | 40'-0" | 4r-3" 4-6" 81" 12-9"__| 161" | 210" | 25-2" | 29-4" | 335" |24 | 9-0" T 4-10" | 5-1" 1I-1” 12-1"__ | 18 | 9-0" 1 4-10" | 5-1* | 1-1" 12°-1" 222 | 10 |35 | 16
TABLE OF REINFORCING STEEL FOR MINIMUM “S” - ONE END
BARS Y | BARS R BARS Z BARS S BARS T BARS P
p-*5 6-°5 =4g)2" 4012" =4012" 8-%5
H| S | LENTH | LENGTH [No. | LENGTH |No.| LENGTH [No. | LENGTH |LENGTH
3| =9 | 1-a 19-10*_[10 | 5-4" [20 | e-100 [10 | 3-0" | 6-8" NOTES FOR TABLES:
=9 | ar-a” 22710710 | 5-4° |23 | 6-10" |10 | 3-0" | 1-8"
5 =5 | 6-9" 211" 6 5-4" |21 | 6-10" 6 | 3-0" | &-8" l. THE NUMBER OF BARS S, T AND Z SHALL BE INCREASED
e T=6 | 7-10- | 2527 7 52 25 Te-10n |7 To- | 98" BY 1 FOR EACH 1 FOOT OF INCREASE IN DIMENSION “W1”,
[HEIEET 29'-3" 8 5-4" |30 | 6-10" 8 3'-0" | 10°-8" 5 ".‘ 2'-3" 2-3" 2. THE LENGTH OF BARS R AND Y SHALL BE INCREASED
8 | =8 | 10-4" | 33-4" 9 5-4" |34 | 6-10"_| 9 3-0" | 1-8” R 3 & [ o | BY 1'-1%" FOR EACH 1 IF INCREASE IN DIMENSION “S*.
o ~ N W
., Cs Ce S : - : 3. THE NUMBER OF BARS P SHOWN ARE FOR SINGLE SPAN
o tan NALLY [ha— I “': » PIPES OR BOX CULVERTS. THIS NUMBER SHALL BE
T ] 2 —1 . SR | o1 Ll INCREASED BY 4 FOR EACH MULTIPLE OF PIPE OR BOX ADDED.
[ 3 o) Py L
N S \L X o 45° WALL 15° WALL 4, THIS DIMENSION SHALL BE INCREASED BY 1'~1% INCHES FOR
j/ oy e 5 W) ] FOR BOX FOR PIPE EACH 1 FOOT INCREASE IN DIMENSION 'S,
NL +4%— 10" (H=5"-8") e, a5 2-3" TYP,— CULVERTS CULVERTS 5. 2 BARS FOR 15° WALL, 2 BARS FOR 45° WALL.
S ear UNLESS NOTED
15° WALL Eg:,%u /2" (H=788" DOWELS J 6. THE LENGTH OF THIS BAR INCLUDES ONE 1'-6" MINIMUM LAP,
BARS K
BARS D AND DI AR 2 BARS K1
. L8 LTLE L5 LALo [/ Lo LI L2 L3
& VARIES ¢ VARIES, TOEWALL END_WJ
Q & PIPE RUNNER LAYOUT
EENE
C; C Cis G N
2 1 15 16 " a- 5 16" 1-g" SHEET 2 OF 2
4 4 4 |
CUT LINE NO. OF SBARSS CUT LINE I—l |—| A N/' _/\_,. I
EQUAL SPACE — . : : N . .
N . o
Ca| Cs Cid'Ciz TLDE ;_,E T]:H . % e ha Ilinors
1 ! = Y} a7 | 4y | %" = T
FIELD CUTTING DIAGRAM F TTING DIAGRAM : & - J 2| |- ‘ (77/, way
E]’;ZI:DR;U VI Z:I:Z)G v T Co |—i| N 45° WALL 15° WALL
~N .
BARS F AND F1 1 6 FOR BOX FOR PIPE FOR BOX FOR PIPE
CULVERTS  CULVERTS CULVERTS CULVERTS SAFETY END TREATMENT FOR
SINGLE AND MULTIPLE CULVERTS
BARS L BARS S BARS T BARS 7 DOWELS H ° ~ -
@o.w@,%\ _— —_— —_— —_— 30° SKEW 1:4 H=8' & S=VARIES
ovacd
6-1-2009
AEEROVED o O47E P STANDARD B18-03




| SEE NOTE 1 NV 1'-6" 1'-6"
SEE NOTE 1 —  MIN. MIN.

)/~ SEE NOTE 1

SEE NOTE 1

"

KX
e X
S

15751
o

ST IE IR

o,

495,
¥

+ 58 <
| / AR I
g | B g L
3 ! SEE NOTE 2 ol e M |
| =k : DT 2ls
I =19 L v ) =
| Bl< ' Sle
| e e L, Y|Q
! 1
j i SECTION A-A SECTION AT HEADWALL
|
|
| 1'-6"
| SEE NOTE 1 — MM
|
| TSI ETE B ISR (S
| g Ogooooooo,éu Sa a
| 390 S0 of ] .
: SEE NOTE 2 o= .
Z|2 o
° . ° . gl
PLAN-O SKEW, H=1 PLAN-O  SKEW, H=8 gle .
oo OTHER PRODUCT OR
LV STONE RIPRAP
) _ BEDDING MATERIAL
. s (AS  REQUIRED)
o FILTER FABRIC
SEE NOTE 1 R B R R i iR e AT ; . _— (AS REQUIRED)
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 "+’ WILL BE DETERMINED BY THE MANUFACTURE’S RECOMMENDATION
FOR THE PRODUCT USED. STONE RIPRAP SHALL BE IN ACCORDANCE WITH THE
STANDARD SPECIFICATIONS.

3. EROSION PROTECTION PLACEMENT SHALL BE INSTALLED FLUSH WITH ADJACENT
GRADE.

4. FOR USE WITH STANDARDS BIO TO BI8.

PLAN-SKEW, H =4’

PLAN-SKEW, H= 8’

Illinors
V, Tollway
DATE REVISIONS
3-1-2010 | REVISED EROSION PROTECTION
AND NOTES EROSION PROTECTION

Qo ¥ ovocs

APPROVED paTe 3°1-2010
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TOP SLOTS

4"x4"x2"" FOR GRATE

INTERMEDIATE SLOTS
6''x4""x2"* FOR GRATE (TYP)

BOTTOM SLOTS
/  4"x4"x2" FOR GRATE

L ___1 [ 1 I [ [ I | I | I | I |
1
A | s | T O=——7 DIAMETER ExPANSION vIE A o DIMENSIONS AND QUANTITIES IN TWO WINGWALLS 1:4 SLOPE
L =z 3 BOLTS AT 18" CTRS. _1 z
- L sla= (BOTT SLAB) =|= CULVERT DIMENSIONS NO. OF SPACES COEJCASED;"]-S REINF.
3%g oo v HEIGHT H L B T 1] A E B c D t CY % LBS.
@
= 36 3-8 | 14-0" 14°-5/" 27 |28 | 22w | 2-2v | - 4 - 1.33 188
= > 5 v /(9 S 5 / = 5 = 422" 4'-3" 16°-4" 16°-10" 20 | 32 2.8 202 4 - - 1.78 259
A / a8~ a-97 | 18%-4" 18-10%" | 27 | 3-2¢ | 2-2v | 2-2v | - 6 - 2.23 304
. h BARS sq- N 2001y | 2 | -6 | 22 | 22 | 4 2 i 2,12 379
60" 5-10" 22'-8" 23:_4%" 2 3-6" 2020 2-2" - 8 - 3.36 468
PARAPET WALL MAY BE
REMOVED AND RECAST
(FIELD ENGINEER OPTION)
a
THICKNESS OF — o W (8'-4" MAX.)
TOP SLAB RRRETS
8" | _ (84" MAX.) _, 8" EEI
I TABLE OF BARS
TYPE 1 IN ONE WINGWALL 1:4 SLOPE
— —] s
AN
#4 v BARS AT 12" ] | - NO. 4 REINFORCING BARS
= =z [ | T MARK TYPE | ot ILENGTH| o b
=2 —H >=——7%,"" DIAMETER EXPANSION B R o o
SlE = BOLTS AT 18" VAR L el 54 36~ h 36 STR. | 4 [13%-8"
© “4 h BARS AT Ax, > s e SRR RN o NE 374" EXP BLT | --- 3 .
STATION, OFFSET AND EQUAL SPACING MIN," ¢, 172 b "o k=t v BARS v 36 2 7 | 5-6 | 2-0" | 36"
= INVERT ELEVATION FLOW LINE K% "4 x BARS AT 12" ool C @2l Bars rPE 2 x 36 1 15 | 3-27 | -2 | 1'-0”
i : o] ] A a2+ h 42 STR. 5 |16°-0"
- P L . x BARS —f=]|. 374" EXP BLT --- 4 ---
) ] . ] ‘. ale ] U L] v 42 2 10 |6-0|1r-1" | 41"
: ' I / | w BARS | .[|. x 42 1 17| 327 | 2-2 | 10"
EXISTING CUTOFF N - a8 STR 5
WALL ; B - - . » ag" h . 18-0"
4 1 BARS | & *4 w BAR AT 12" " - e S Y 5 3747 EXP BLT | oo P I
] m ; BARS - - v 48 2 12 6'-5" | 1'-10" | 4*-71"
*4 s BARS )— I~1— s BARS " x 48 1 19 | 327 | 2-2" | 10~
e 12 | [
"4 + BARS AT 12” 54 h 54 STR. 6 |20-0"
f SECTION A-A 4 BARS AT 12 | WIDTH OF FLOOR sLaB | TYPE 3 374" EXP BLT | --- 4
N ' v 54 2 14 |e-n" | 1710 | 517
NOTES: SECTION B-B x 54 1 21 | 3-2v | 2-2" | 10"
v BARS ARE TO BEGIN AT THE CULVERT END OF THE SLOPE HEADWALL *% %TFIB{‘RSI,}{‘MJ&E':‘,E’, 40| 4 — 60" h 60 STR. ; 22'-4"
3/4” EXP BLT | --- ---
Y. DIAMETER EXPANSION BOLTS SHALL CONSIST OF SELF DRILLING VERTICAL CLEARANCE 8" SINGLE BOX ¢ 84" WIDTH v 60 2 16 | -7 | 1-ne | s50-8"
EXPANSION SHIELDS AND ¥s" DIAMETER HOOKED BOLTS. HOOKED x €0 I 23 | 320 | gop | 1o
BOLTS SHALL EXTEND A MINIMUM OF 9" INTO NEW CONCRETE WITH
ANCHORAGE IN ACCORDANCE WITH THE STANDARD SPECIFICATIONS
MINIMUM CERTIFIED PROOF LOAD = 4,080 LBS. TABLE OF BARS IN SLAB 1:4 SLOPE
(PER FT. OF FLOOR SLAB WIDTH)
EXISTING HEAD NO. 4 REINFORCING BARS
XISTING HEADWALL
CULVERT NO. REINF.| CY.
TO BE REMOVED WEIGHT MARK TYPE | pro'p | LENGTH a b | Bs «|conc.e GENERAL NOTES:
36" n 36 1 1 -1~ 2'-1 | 2-0" 27 .45 1. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥, X 45° CHAMFER.
w 36 STR. | 1 13-5" CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF
+ 36 STR | 18 |w-(0"-4" ONE FOOT BELOW FINISHED GROUND LEVEL.
Ya" EXP BLT | --- | 0.67 | ---
s 36 3 1 3= 2. COVER FROM THE FACE OF CONCRETE TO FACE OF REINFORCEMENT
42" n 42 1 1 a7 -1 | 2-0" | 32 .53 BARS SHALL BE 2“ UNLESS OTHERWISE SHOWN.
_____ w 42 STR. | 1 15°-9"
ot STR | 20 |w-(0"-4" 3. CONCRETE QUANTITIES SHOWN ARE FOR REINFORCED CONCRETE BOX
Yar EXPBLT | r | 067 | e CULVERT HEADWALLS.
EXISTING CULVERTS EXISTING APRON TO BE T —r I T e T 20 535 | =8
T0 REMAIN REMOVED 1F APPLICABLE w8 st | g 4, PAY ITEMS ARE IDENTIFIED BY AN ASTERISK ().
_ + 48 STR | 22 |w-(0'-4"
Yo" EXP BLT | - | 0.67 | --- 5, ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT
_____ s 48 3 ) 3-7 TO UNITS OF HORIZONTAL DISPLACEMENT (V:H),
SAWCUT OUTSIDE AND INSIDE — 54" n 54 ! ! - 2| 20t 3T | .64
OF HEADWALL 2"DEEP. REMOVE | T 5 SR | 20 |wioan
CONCRETE HEADWALL Vo bxp et | o | der |
s 54 3 1 3-7"
60" n 60 1 1 -1 -7 2-0" | 39 | .70
w 60 STR. | 1 22'-1"
t 60 STR | 26 |W-(0'-4")
Ya" EXP BLT | --- | 0.67 | --- . .
s 60 I I R IHlinois
{ Zollway
NOTES:

CHIEF ENGINEER

paTe 27772012

REMOVAL DETAIL

1. TYPE 2 ““v'* BARS SHALL BE ORDERED FULL LENGTH AND CUT IN THE FIELD.
THE REMAINING PORTION OF THE ‘*v'* BARS SHALL BE USED IN THE OTHER WALL.

2. THE LONG LEG OF THE “n’* BAR SHALL BE VERTICAL.
3. SEE STANDARD B23 FOR GRATING DETAILS.

DATE

REVISIONS

6-1-2009

REVISED NOTES

HEADWALL TYPE IV

1-1-2011

REVISED NOTES

CONCRETE BOX CULVERT

2-7-2012

REVISED TABLE QUANTITIES

< 84" WIDTH

AND NOTES

STANDARD B20-03
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SECTION A-A

END TREATMENT - MULTIPLE OR SINGLE CELL

BOX CULVERT

1:4 SLOPE

SEE TYPICAL
GRATE DETAIL

L

NOTE:

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

SINGLE BOX CULVERT < 84"

N Yo" X 1" (TYP.)
B BAR NO. 2
32 _
N
&
(:L\\ o :\,.\*
< BAR NO. 2-\ : = :
~ B . & .
BN ; gl x : =
& b4 e &
Yo" X 1 (TYP.) 5 E =~
_\ o = )
~ ~d o E ~
~ ~ Q ST " TYP.
- & v 74 Yar
5 & S L
__"\ g & a _['\ m~———/— __
5 z 2 z s - =
g 3 3 gl ¢ g SECTION B-B
o« / o o o« o SKEW
< < «
© © =
B B
T 7t
I yo -l
2'-6" TYPE A GRATE 7
2'-0" TYPE B GRATE -6 TYPE A GRATE
2'-0" TYPE B GRATE
GRATE DIMENSIONS AND QUANTITIES
IN ONE HEADWALL TYPE 1V
BASED ON A 1 FOOT WIDTH, 1:4 SLOPE, AND NO SKEW
CULVERT GRATES BARS FOR ONE GRATE HEADWALL
LEioHT | NOVBER | Tvee BARE;AR NO. 1 BARSBAR NO. 2 (LBS.)
REQUIRED | REQ‘D. REQ'D. LENGTH REQ'D. LENGTH EACH GRATE
36" 6 ) 2 w-ors Mgl ooy | 166w - 193
5 A 2 - 20-dy 18.3W - 22.4
a2 w-o1s b3l i
1 B 2 - 1°-10Y5" 16.6W - 19.3
" W-1.33
48 8 B 2 W-0.75 5% -1 1'-10%>"" 16.6W - 19.3
j p) A 2 ors |ML3s | 247 83N - 22.4 GENERAL NOTES:
54 p) B 2 . 0.5 110V 16.6W - 19.3 1. ALL TABLE DIMENSIONS AND OUANTITIES ARE FOR SINGLE BOX CULVERT
HEADWALLS. TO ADAPT ANY OF THESE TABLES FOR DOUBLE BOX CULVERTS,
. W-1.33 , DOUBLE THE NUMBER OF GRATES REQUIRED AND ADD AN ADDITIONAL WALL.
60 10 B 2 W-0.75 05 ! 1-10%2” 16.6W - 19.3 (WALL THICKNESS SHALL BE SAME AS THE CENTER WALL THICKNESS OF THE
BOX CULVERT)
2. FOR QUANTITY CALCULATIONS DIMENSION “W* SHALL BE MEASURED IN FEET.
DIMENSIONS *'S”” FOR SLOPE 1:4 3. QUANTITIES FOR SKEWED HEADWALLS NOT SHOWN.
FOR VARIOUS CULVERT SIZES AND SKEWS 4. PAY ITEMS ARE IDENTIFIED BY AN ASTERISK ( 3 ).
CULVERT NO 5. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS
<10° 10° ¢ 20° 20° ¢ 30° OF HORIZONTAL DISPLACEMENT (VzH),
HEIGHT SKEW ¢
36" 14'-5g" 14- %" 15'- 4y 16'-8"
a2 16'- 10~ 17 17 17- 11" 19°-5//4"
ag~ 18'- 10%" 19'- 2% 20°-1Y" 21°-10"
547 20°- 11Y" 21- 3% 22'-3%" 24'-2%" . .
60" 23~ a%" 23- 8% 24°-10%" 26"-11%," ﬂbIIOLS’

V Tollway

REVISIONS

CHANGED SECTION B-B DIMENSION

REVISED NOTES

DELETED SECTION FROM PLAN VIEW

STEEL GRATE FOR
HEADWALL TYPE IV
BOX CULVERT < 84’ WIDTH

STANDARD B21-02
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\—TOP SLOTS

4'"x4"x2" FOR GRATE (TYP.)

r>
|
|
|

INTERMEDIATE SLOTS

6'x4x2" FOR GRATE (TYP) BOTTOM SLOTS

4'"x4""x2" FOR GRATE

(TYP.)

(TYP.)

(FLOOR SLABS)
L.

Z_ '\ BARS Z— 1 BARs
v B Ce PLAN NOTE:
& e v BARS ARE TO BEGIN AT THE CULVERT
- R END OF THE SLOPE HEADWALL
NS SPA @ Ion
= -
W' . ——
g C sp S
1k A ,
} Q@ 2 3~
\- hl BARS 4
|| SPa
© 2.
"4 v BARS AT 12" 29
= vl BARS A
STATION, OFFSET AND 2" v
INVERT ELEVATION %4 h BARS AT ~ M:RIES
EQUAL SPACING 20| M 3%
o4 5. B4RS %K *4 x BARS AT 12" / - 6
: L !
=+ T 7
3 "4 w BAR AT 12" R
o
" =]
33K CUT BARS IN FIELD
TO FIT MINIMUM 2"
24 + BARS AT 12" VERTICAL CLEARANCE
®4 n BARS AT 12"
B 4J (o 4J SECTION A-A
| w | | w | A w )
| 8'-4" MAX. | | 8'-4" MAX. | | 8'-4" MAX. |
| 1<8 2" MIN, 8" 8" 2" MIN, 8| 3 8" 8"
= | (TYP.) | | e S
T | : : | _1
y T X 7 T 'y [— = .
' \ / ' ] I S
2-*4 hl BARS o o
@ 8" CTRS. N
EACH FACE L
I I
k | « -<t— v BARS
1 | i 3 a - .
|~-¢ PIPE ARCH |~ ¢ pree
2-*4 vl BARS T t+ BARS |={— s BARS
| @ 6" CTRS. ‘>_
EACH FACE (TYP,)

WIDTH OF FLOOR SLAB |
I

SECTION B-B
ELLIPTICAL PIPE OR PIPE-ARCH

Qo ¥ ovocs
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| WIDTH OF FLOOR SLAB |
|

WIDTH OF FLOOR SLAB

SECTION B-B
CIRCULAR PIPE

SECTION C-C

DIMENSIONS AND

QUANTITIES IN TWO WINGWALLS 1:4 SLOPE

PIPE-ARCH CIRCULAR DIMENSIONS NO. OF SPACES CONC. HDWLS. | REINF.
ELLIPTICAL PIPE| _ PIP CLASS ST | STEEL
(SPAN < 77') | (DIAMETER) H L S T u A E B c D CY. LBS. ¥
RISE ¢ 30" 32 12'-0" 12'-4Yy" 2 | 2-8 201 20 - 3 - 98 151
RISE ¢ 36" 3-8 14'-0" | 14'-5Vg" 2 |28 | 2-2r | 2-2v | - 4 - 1.33 188
RISE ¢ 42 4-3 164" | 16-10" 2 320 | 2-87 | 227 | 4 - - 1.78 251
RISE ¢ 48~ 4'-9+ 18'-4" | 18'-10%" 20 | 3-20 | 22 | 2-2v | - 6 - 2.23 295
RISE § 54~ 54¢ 5'-3¢ 207-4" | 20°-11Yp" 2 3-8 | 2-2v | 2-27 | 4 2 - 2.12 370
RISE ¢ 60" 60" 510" | 22-8" | 23-4%" 2 | 3-8 | -2 | 2-2v | - 8 - 3.36 428
66" 6'-4" 24'-8" 25._5y8u 2" 3-6" 20-21 2-2 4 4 - 3.96 517
12 |
—— T
-1 2 Cur | o . N .
.oj o LINE S
o
[
TYPE 1 TYPE 2 TYPE 3
TABLE OF BARS TABLE OF BARS IN SLAB 1:4 SLOPE
IN ONE WINGWALL 1:4 SLOPE (PER FT. OF FLOOR SLAB WIDTH)
NO. 4 REINFORCING BARS NO. 4 REINFORCING BARS
NO. NO. REINF.| CY.
H MARK TYPE | pegp |LENGTH| o b H MARK TYPE | prop | LENGTH a b | 'gs.%|coNc. K
H 30 STR. 4 |1m-g~ h 131 STR. | 4 |W-(0'-4"
- AP P v 131 1 8 5-0" | 4'-a" | 8"
3'-2 v 30 2 5 |5-0" | 2-0" | 3-0 . n 30 1 h Py 217 | 20| s2 38
X 30 1 13 | 3-27 | 2-2~ | 1-0" w 30 STR. | 1 12'-1"
t 30 STR | 15 |W-10-4"
H 36 STR. 4 13-8" s 30 3 1 37
30-8" v 36 2 T | 5-6" | 2-0" | 3-6" h 136 STR. | 4 |w-10-an
X 36 1 15 | 3-2~ | 2-27 | 1-0" v 136 1 8 5-6" | 4-10"| 8"
g n 36 1 1 41 2-1" | 2'-0" | 58 .43
H 42 STR. 5 |16-0" w 36 STR. | 1 14'-1"
43 v 42 2 9 60" | 1117 | 41+ + ;2 s;n 119 w-(;a"-::)
X 42 1 17| 3-27 | 20-27 | 1-0" s
h 142 STR. 4 W-(0’-4')
H 48 STR. 5 |18'-0" v 142 1 8 6-1" 5.5+ | g~
o n 42 1 1 4= | 2-7 | 20" | 65 .50
4-9 v 48 2 1| 6-5 |1-10" | 4'-7 4'-3 w 42 str. | 1 1675+
X 48 1 19 3-2v | 2'-2" | I'-0" t 42 STR 21 [W-(0'-4")
4 37
H 54 STR. | 6 |20-0" s 42 3 !
. I P h 148 STR. | 4 |W-(0-4"
5'-3 Vv 54 2 13 |e-n~ [1-10" | 51 v 148 | 8 61" | 5-ne| g
X 54 1 21 | 3-2e | 22 | 10-0” . n 48 1 1 4=+ | 2717 | 2-0" | 10 .55
w 48 STR. | 1 18'-5"
H 60 STR. 6 22'-4" t 48 STR 23 |W-10’-4")
5°-10" Vv 60 2 15 | 7-7 |1-11" | 5-8~ s 48 3 1 37
X 60 1 23 | 3-27 | 20-27 | 1°-0" h 154 STR. | 4 |W-(0-4"
v 154 1 8 71 6'-5" 8
H 66 STR. T |24-a _— n 54 1 1 - | 2-ne | 2-0" | 16 .60
6-4 v 66 2 17 | g |reue | g2 w 54 STR. | 1 20°-5+
T D D t+ 54 STR | 25 |W-10"-4)
X 66 1 25 | 3-2v | 2-2 | 1'-0 s 54 3 1 3ruqn
h 160 STR. | 4 |W-10"-4")
v 160 1 8 -8 | 7-0" 8"
510" n 60 1 1 a1 | 2-ne | 2-0" | 82 .66
w 60 STR. | 1 22-9"
t 60 STR | 27 |W-10"-4)
s 60 3 1 3-7"
h 166 STR. | 4 |W-10"-4"
v 166 1 8 g-2" | 71-8" 8 87 .7
6-an n 66 1 1 -1 | 2-n7 | 20-0
w 66 STR. | 1 24°-9"
+ 66 STR | 29 |W-10'-4
GENERAL NOTES: 48 3 1 3oqn
1. TYPE 2 “v** BARS SHALL BE ORDERED FULL LENGTH.
AND CUT IN THE FIELD. THE REMAINING PORTION OF
THE “v" BARS SHALL BE USED IN THE OTHER WALL.
2. THE LONG LEG OF THE “n'* BARS SHALL BE VERTICAL. ”b'IIOI.'S'
3. PAY ITEMS ARE IDENTIFIED BY AN ASTERISK ( % ) ]bl[",a.y
4, SEE STANDARD B23 FOR GRATING DETAILS. "
5. ALL CONCRETE SHALL BE CLASS SI. DATE REVISIONS HEADWALL TYPE IV
-1- AN TION B- MEN:! N
6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL 6-1-2009 EEVISGEE[[)’ Sg&éo 8-B DIMENSIO METAL PIPE & PIPE-ARCH
ﬂ‘s?ﬂ“iﬁfmfm TO UNITS OF HORIZONTAL DISPLACE- 2-7-2012 | REVISED TABLE OUANTITIES CULVERTS
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SECTION
END TREATMENT -

A-A

MULTIPLE OR SINGLE CELL

BOX CULVERT

|
SEE TYPICAL
GRATE DETAILS

L

1:4 SLOPE

PLAN VIEW (WITH SKEW)

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

Max "o

MIN, g
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>
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o
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o
wv
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2
2
w -
S
z
o
<
[12]
X
o

9'/2"

BAR NO. 2-\

Vo' X 1" (TYP.)

2'-6" TYPE A GRATE

2'-0" TYPE B GRATE

GRATE DETAILS
(WITH SKEW)

N

BAR NO. 1

Iy ~
Iy ~~
B8
I T— —
—
s
N i
. Y Yo —H—

EQUAL SPACING @ 6"
LENGTH PLUS SKEW DISTANCE

9|/zu

Vo' X 1 (TYP.)
BAR NO. 2

Yo 2
2'-6" TYPE A GRATE
2'-0" TYPE B GRATE

GRATE DETAILS
(WITH SKEW)

GRATE DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE IV

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

Ve

1"

TYP.
Ya 174"

SECTION B-B

HEADWALL
GRATES BARS FOR ONE GRATE EADWAL
H NUMBER TYPE BASQR NO. 1 - BAggR NO. 2 - (LBS.) X
REQUIRED | REQ‘D. RegD. | LENCTH REO'D. LENGTH EACH GRATE
W-1..
30-2¢ 5 B 2 w-.75 &—?,3 o 1-105m 16.6W - 19.3
W-1..
3-8 6 B 2 w-.75 é_—?-l 1-10Y5" 16.6W - 19.3
-1. -4y 18.3W - 22.4
a3t > A 2| was |k | 2%
1 B 2 . 1-10Y5" 16.6W - 19.3
q-9+ 8 B 2 W-.75 w1_g3 RN TSt /AT 16.6W - 19.3
P -1. o-aify 18.3W - 22.4
g3 A 2 w-.75 w é 23 a1 2'-4Y;
4 B 2 . 1'-10Y5" 16.6W - 19.3
W33 GENERAL NOTES:
‘-10 w-.7 == - -10Y5" 16.6W - 19.3
510 10 B 2 5 | os 1-10%, 1. ALL TABLE DIMENSIONS AND OUANTITIES ARE FOR SINGLE
CULVERT HEADWALLS. TO ADAPT ANY OF THESE TABLES FOR
o 4 A 2 w33 | 24 18.3W - 22.4 DOUBLE CULVERTS, DOUBLE THE NUMBER OF GRATES REQUIRED
6-4 W-.75 0.5 . AND ADD AN ADDITIONAL WALL. (WALL THICKNESS SHALL BE SAME
6 B 2 1-10Y>" 16.6W - 19.3 AS THE CENTER WALL THICKNESS OF THE CULVERT.
2. FOR QUANTITY CALCULATIONS DIMENSION “W* SHALL BE MEASURED
IN FEET
DIMENSIONS “'S”” FOR SLOPE 1:4 3. OUANTITIES FOR SKEWED HEADWALLS NOT SHOWN.
FOR VARIOUS CULVERT SIZES AND SKEWS 4. PAY ITEMS ARE IDENTIFIED BY AN ASTERISK ( ).
NO 5. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT
H SKEW Lo 10° £ 20° 20° £ 30° TO UNITS OF HORIZONTAL DISPLACEMENT (V:H).
32 12°-4Y," 12-6%," 13-2" 14"33/8"
3-8 l4"5|/4" 14._7%.. 15._4|/4.. 16°-8""
4'-3" 16°-10" 17°-1” 17-11" 19'-5Y,"
. .
a-9” 18'-10%," 19'-2Ys" 20°-1Y4" 21°-10” IHIIIOIS
530 20._“|/2.. 21._33/8.. 22._3%.. 24._2%.. ]b_”"a.y
5'-10" 23'-4%" 23'-8%," 24'-10%" 26'-11%," A
62" 255" 25-9%," 27-0%" 29'-4/," DATE REVISIONS
6-1-2009 | CHANGED SECTION B-B DIMENSION STEEL GRATE FOR
REVISED NOTES HEADWALL TYPE IV
2-7-2012 | DELETED SECTION VIEW FROM PIPE & PIPE-ARCH CULVERTS
SKEW PLAN
STANDARD B23-02
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Y6 X 17 225" X¥4 X 1" SAFETY BAR !
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FOR GRATE (SHOWN IN TOP VIEW ONLY) | o : \
ALIGNMENT 3
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a 7000000 s 23, R 1
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: aka
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A = o R T = — 7 " SIS 22!/, ,
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]-I/IGH } || } 450 (TYP.) N
— = : 'faﬁw%%wz__$__ SECTION C-C
B <J Za i
D
TOP VIEW 10" ) I
f — . =)
4//
| 2 SECTION B-B N
I 223/4//
C C
NN
N O
N | N
%
6// 227/8” 6”
1 I L L
365" EE— Y =
2// D A
SECTION A-A
SECTION D-D T10P VIEW
CAST FRAME NOTES:
NOTES: CAST GRATE
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. Tllinois
V Tollway
2. FRAME AND GRATE TO BE NEENAH FOUNDRY COMPANY, NEENAH NO. R-3528-V OR
APPROVED EQUAL. paTE REVISIONS
FRAME AND GRATE
0.0, 3. GRATE SHALL NOT BE BOLTED TO FRAME. TYPE 20A
APPROVED OJ‘Q __________ DATE .6'.30'20.08
CHIEF ENGINEER STANDARD 825_00
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L
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TOP VIEW 222 .
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22 W %.%,%,%,%,%, 2,4 1"
22" 12" g‘ lo ‘
— — 1 t i SECTION C-C
N N -1 N 7
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- A N — T
N :00 \\no lﬂ\c:o — __§ _ _ _ @* _ __ _
N | I =
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I || \ﬂ' 23/8”
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FRONT VIEW - SNEN
/4 o~
23/8//
5/,
SECTION E-E 1 ( 2 |
1 Y, =
CURB_BOX iy 5 o
2//
SECTION D-D TOP VIEW
NOTES:
1. ALL FRAMES AND GRATES SHALL CONFORM TO THE REQUIREMENTS OF ART. 1006.14 CAST GRATE
FOR GRAY IRON CASTINGS AND TO ART. 1006.15 FOR DUCTILE TIRON CASTINGS.
2. FRAME AND GRATE TO BE NEENAH FOUNDRY COMPANY, NEENAH NO. R-3527-VF OR SHEET 2 OF 2
APPROVED EQUAL.
Ilinois
3. GRATE SHALL NOT BE BOLTED TO FRAME. ) Tollway
4, CURB BOX SHALL BE BOLTED TO FRAME WITH 5/8” GALVANIZED HEX. HD. BOLT AND
NUT WITH GALV. WASHERS. FRAMTEYFéé\IDzchRATE
o lQXevees 6-30-2008 5. CURB BOXES SHALL ONLY BE USED AT SAG LOCATIONS. STANDARD B26-06
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