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APPROVED . . . ... .. ......... pate 67172009
CHIEF ENGINEER

NOTES:

l.

FOR TYPE C CURB TRANSITIONS, THE LEADING ENDS OF CURB IN THE DIRECTION
OF TRAFFIC SHALL BEGIN FLUSH WITH ADJACENT PAVEMENT OR SHOULDER
SURFACE AND TRANSITION TO FULL HEIGHT AT THE RATE OF ONE INCH VERTICAL

TO ONE FOOT HORIZONTAL.

GUTTER TRANSITION DETAILS STANDARD DRAWING
TRAFFIC BARRIER TERMINAL TYPE T1 (SPECIAL) B-28
TRAFFIC BARRIER TERMINAL TYPE TI-A (SPECIAL) |B-29
TRAFFIC BARRIER TERMINAL TYPE T5 AND TI10 B-2
TRAFFIC BARRIER TERMINAL TYPE T6 B-3

ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS

OF HORIZONTAL DISPLACEMENT (V:H).

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

SHALL NOT EXCEED. 4'-0".

GUTTER REINFORCEMENT SHALL BE PLACED

FOLLOWING THE SUBGRADE SLOPE.

3" ABOVE BOTTOM OF GUTTER

OTHER GUTTER AND CURB TRANSITION DETAILS WILL BE SHOWN ON THE PLANS.

THE DEVELOPMENT LENGTH FOR SPLICING REINFORCEMENT BARS SHALL BE IN
ACCORDANCE WITH THE LATEST IDOT-BRIDGE MANUAL.

SHEET 1 OF 2

Hlinois Tollway )

Open Roadls for a Faster.

DATE REVISIONS

6-1-2009 | REVISED NOTES

3-1-2010 | ADDED G-2 MODIFIED GUTTER AND

GUTTER TRANSITION TERMINATION

GUTTER AND CURB DETAILS

1-1-2011 | ADDED TYPE "“C’* CURB ADJACENT

TO FLEXIBLE PAVEMENT, ADDED

CUTTER EXPANSION/CRACK CONTROL

STANDARD B1-03

JOINT, REVISED NOTES.
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PAVED 12" 12" \M__«
PAVED o 4 BAR CONTINUOUS EPOXY COATED
5 CRACK CONTROL JOINT
| Lo, N R VARIES
% 2 o OIS T croumo Line
1 EXPANSION-CRACK CONTROL JOINTS
TYPE G-3/G-2 GUTTER
TYPE G-2 GUTTER TRANSITION

APPROVED

CHIEF ENGINEER

1. GUTTER CRACK CONTROL JOINTS TO ALIGN

IN PROLONGATION WITH PCC SHOULDER MOI:g ]bﬂway ;':f’
JOINTS WHERE EXISTING. Open Roads for a Faster Future

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

STANDARD B1-03




APPROVED

(Ea1»£2¥3auox;b

CHIEF ENGINEER

EDGE OF
MAINLINE

PAVEMENT

EDGE OF
RAMP

PAVEMENT

EDGE OF

SHOULDER

GUTTER
FLOWLINE

GORE

)

Lt

.
I
RORERE I TYPE G-3 GUTTER
6-2/G-3 TRANSITION

TO BE PAID AS,
TYPE G-3 GUTTER

GUTTER TRANSITION AT ENTRANCE RAMP TERMINALS

26
TYPE G2 HOT-MIX ASPHALT

SHOULDER (TYP.)

GORE

—— —EDGE OF MAINLINE
/PAVEMENT

| —EDGE OF RAMP
= PAVEMENT
T /—EDGE OF SHOULDER

TYPE G-3 GUTTER W“\-*

TYPE G-2 GUTTER

\—GUTTER FLOW

HOT-MIX AspHALT “INE
SHOULDER (TYP.)

G-2/G-3 TRANSITION

TO BE PAID AS,
TYPE G-3 GUTTER

GUTTER TRANSITION NOTES:

1.

GUTTER TRANSITION AT EXIT RAMP TERMINALS

PROVIDE 1" EXPANSION JOINT WITH PREFORMED JOINT FILLER

BETWEEN TRANSITION SECTION AND WINGWALL.

2. SEE STANDARD B3 FOR GUTTER TRANSITIONS AT BRIDGE
APPROACH.
3. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACE-
MENT TO UNITS OF HORIZONTAL DISPLACEMENT (V:H).
SHEET 1 OF 2
DATE REVISIONS ) ‘X
6-1-2009 | REVISED NOTES, MODIFIED G2/G3 GUTTER Y e /
REVISED_NoT Illinois 1ollway
9-1-2009 | ADDED GUTTER TRANSITION TERMINAL DETAIL Open Roadis for a Faster Future
REVISED NOTES
3-1-2010 | RELOCATED GUTTER TRANSITION DETAIL TO

STANDARD B28, REVISED NOTES

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

APPROACH

TYPE G-2 AND G-3
GUTTER TRANSITIONS

STANDARD B2-02
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NOTE:
SEE SHEET 1 OF THIS SERIES FOR NOTES.
SHET 2 OF 2
e 5
Ilinois 1ollway ./,
Open Roads for a Faster Future
TYPE G-2 AND G-3
GUTTER TRANSITIONS
APPROVED. . . .. i i PATE 6-1-2009 STANDARD B2-02




* GUARDRAIL BLOCKOUTS AND RAIL OMITTED FOR CLARITY
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\ T T 1T 1T T 1 1
[ FT1YPE -3
\ GUTTER
GUTTER FLOW LINE L
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ELEVATION
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N SHAPE
PAVED Y
PAVED PAVED
SHOULDER PAVED
SHOULDER -
SHOULDER o o SHOULDER *
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- e < 6 6" e 6" 6 = 6" 1'-0" 1'-0" 6| 6 Al
o > - < - pi-gly - o -l >l - | =
. 2'-0 _ 23 ‘J\ﬁ < = A ‘JW = ) o _ J\ﬁ g
G-3 SECTION A-A G-3 SECTION B-B G-3 SECTION C-C G-3 SECTION D-D
AT CONCRETE PARAPET 9'-3" FROM PARAPET 15-10//4"" FROM PARAPET 37'-0" FROM PARAPET
GUTTER TRANSITION NOTES:
1. SLOPE TO MATCH ADJACENT SHOULDER SLOPE (TYPICALLY 4%). 6. GUTTER TRANSITIONS SHALL BE CONSTRUCTED TO FIT THE STANDARD
LOCATION OF THE ANCHOR INSTALLATION TYPE Té.
2. THE TYPE G-3 GUTTER TRANSITION SHALL BE PAID FOR PER
LEGEND FOOT FOR CONCRETE GUTTER TYPE G-3. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT
— TO UNITS OF HORIZONTAL DISPLACEMENT (V:H). SHEET 1 OF 2
3. PROVIDE 1 EXPANSION JOINT WITH PREFORMED JOINT FILLER
@AGGREGATE SHOULDERS SPECIAL, TYPE C BETWEEN TRANSITION SECTION AND WINGWALL OR BARRIER WALL. 8. GUTTER SECTION SHOWN AT BARRIER WALL TO MATCH VERTICAL =
PROFILE OF TYPE F SAFETY SHAPE. MODIFY GUTTER FACE TO MATCH ﬂ]. . Tﬂ
4, INSTALLATION ON CURVED WINGWALLS SIMILAR. OTHER PARAPET PROFILES. 1712018 1O, "H.y
Open Road’s for a Faster Future
5. FOR DETAILS OF ANCHOR INSTALLATION TYPE Te SEE TOLLWAY 9. GUTTER REINFORCEMENT STEEL *4 EXPOXY COATED REBAR. DATE REVISIONS
STANDARD C9 (TRAFFIC BARRIER TERMINAL, TYPE To). - -
5-1-2000 | MODIFIED BARRIER TERMINAL DETAILS TTRT-\F;\IESI%(ZJIGG Agll’- gl'%I\EE?C
@owQ){\aua—C—é 3-1-2010 23;2&3 g[-);fgd cutter TransiTion] BARRIER TERMINAL, TYPE T6
TYPE G-3 GUTTER TRANSITION AT TRAFFIC BARRIER TERMINAL, TYPE T
APPROVED. . . .. et i’ pare 67172009 1-1-2011 | REVISED NOTE 8 STANDARD B3_02




* GUARDRAIL BLOCKOUTS AND RAIL ARE OMITTED FOR

CLARITY
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FRONT EDGE BOTTOM OF GUTTER BACK EDGE BOTTOM OF GUTTER FRONT OF GUTTER AND BACK OF GUTTER
EDGE OF SHOULDER PROFILE
ELEVATION
TYPE F,
SAFETY SHAPE,
PAVED 1=Q } 7 PAVED Y 7
PAVED SHOULDER " oy | 2 SHOULDER 2V Rz PAVED LN
i oen ;<® | | 1510 /—@ i 1510 /—@ woﬂ g 1410
4 - . - C o ER <. R 1: ol T
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5 S8 LINE <3 LINE 6 <3 LINE -~ s i%,g
-z = = 2/-0" o
g 210" ,J\Ii, E 210" J\,i, E - - =<
2'-0" = = > = > ”
G-2 SECTION A-A G-2 SECTION B-B G-2 SECTION C-C G-2 SECTION D-D
AT CONCRETE PARAPET 8-9'/4"" FROM PARAPET 15'-0'/4"" FROM PARAPET 27'-6'/4'" FROM PARAPET
(SEE NOTE 8)
NOTES:
1. SEE SHEET 1 OF THIS SERIES FOR GENERAL NOTES.
2. THE TYPE G-2 GUTTER TRANSITION SHALL BE PAID
PER FOOT FOR CONCRETE GUTTER TYPE G-2.
SHEET 2 OF 2
LEGEND Ilinois 1Tollway /)
(A) AGGREGATE SHOULDERS SPECIAL, TYPE C Open Roads for a Fastés Filture
TYP - TTER TRANSITION AT TRAFF ARRIER TERMINAL, TYPE T

APPROVED

CHIEF ENGINEER

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

STANDARD B3-02




ROADWAY SLOPE

OR FILL SLOPE EXISTING GROUND

LIMIT OF SOD

V.
4""{3 4°-0" MIN,

MIN.

SODDED DITCH

FOR OFFSET TO
SEE DESIGN TYPICAL
SECTIONS

TOP OF DIKE TO MATCH
EXISTING GROUND OR BE 1'-0"
6 _

ABOVE DESIGN HIGH WATER ELEV.

EXISTING GROUND

EXISTING GROUND
4'-0" MIN.

ROADWAY

5-0"
EMBANKMENT

.......

SODDED OR PAVED DITCH

EMBANKMENT UNDER 20 FEET IN HEIGHT
TOE OF EMBANKMENT DITCHES

SIDE DITCH DIKE

VARIES
(4°-0 MIN.)

10°-0" NORM. _ [
o
/"% MIN. Q
a4, 10°-0" DESIRABLE -0
2, 5'-0" MINIMUM P
& (SEE NOTE) . AT 16 I
Ay
ROADWAY 3 .
EMBANKMENT 6% |

=
Q
o

b FENCE

FLTERNAT

SODDED OR PAVED DITCH

EXISTING
GROUND

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. DATE REVISIONS
6-1-2009 | REVISED NOTES
3. ALL SLOPES ARE EXPRESSED AS UNITS OF VER-
@ TICAL DISPLACEMENT TO UNITS OF HORIZONTAL DITCHES AND DITCH DIKE
OurQ,%m;a,c_A DISPLACEMENT (V:H).
6-1-2009
APPROVED. .. .. CHIEF ENGINEER PATE 7 SRR STANDARD B4 _ Ol




SLOPE AND SHAPE APRON
TO MEET SECTION B-B

TRANSITION AND SHAPE
CURB TO MEET SECTION B-B

CURB OF TYPE REQUIRED

CONSTRUCTION JOINT (NOTE 4

PAY LIMITS

CURB & GUTTER
OF TYPE REQUIRED

HALF PLAN

/ SHOULDER

EDGE OF —
SHOULDER

MIN.

Cl
C

6'-0"

OPTIONAL CONSTRUCTION JOINT
3-#4 TIE BARS 2'-6" LONG @ 12" CENTERS

5.0
NOTE 1
DITCH L 3'-0""MAX.
BOTTOM
2'-0""MIN.
CLASS SI
I(-)‘:IISI?QE?E CONCRETE

"X I X aw. .y o ¥ o

ANCHOR WALL

|—PA]D FOR AS CURB
AND GUTTER

APPROVED

SECTION A-A
ADJACENT TO CURB & GUTTER

WELDED WIRE FABRIC 6''x6"
MESH #4 GAGE (NOTE 5)

ANCHOR
WALL

NOTE:

ANCHOR WALL

CONCRETE FLUME

NOTES:

L.

2.
3.

[~—¢ OF FLUME
36+

WELDED WIRE
FABRIC

0.62 C.Y. CONCRETE / L.F.

SECTION B-B

CONCRETE FLUMES SHALL BE CONSTRUCTED FLUSH WITH THE ADJACENT EXISTING OR

PROPOSED SURFACES.
CLASS SI CONCRETE SHALL BE USED THROUGHOUT.

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

®4 CONTINUOUS BARS OR ®4 TIE BARS 2'-6” LONG AT 12" 0/C SHALL BE PROVIDED AT

ALL CONSTRUCTION JOINTS.

EXPANDED METAL FABRIC OF EQUIVALENT STRENGTH MAY BE USED IN LIEU OF WELDED

WIRE FABRIC SUBJECT TO ENGINEER’S APPROVAL.

THE MATERIALS AND CONSTRUCTION OF THE CONCRETE FLUME SHALL CONFORM TO

THE APPLICABLE PORTIONS OF SECTION 606 OF THE STANDARD SPECIFICATIONS.

OPTIONAL CONST. JOINT

-0"

CURB OF TYPE
PAY LIMITS ——| /REO'D
v

/—SHOULDER

‘ 12
»
.

-

~—EDGE OF
SHOULDER

MIN.

|—PA]D FOR AS CURB

SECTION C-C
ADJACENT TO CURB

Hlinois Tollway |

Open Roadls for a Faster Future

DATE

REVISIONS

CONCRETE FLUME

STANDARD B5-00
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— STATION, OFFSET AND ELEVATION PER PLAN

L »

_______ I -
N
N
=
4" TYP.
=y O O O J O O g'g
TOP SLOTJ INTERMEDIATE SLOTS BOTTOM SLOTJ
47 X 47 x 2 6" X 4 X 2" 4 X 4" X 2"
PLAN
= VARIES
T |9 __ MAX. 6Y/5"
Ly w v BARS @ 12" CTS. MIN. 4
& Sl<  [|\|mBARS e 12 CTS. _ h BARS EQ. SPA.
Q,c J_ INVERT ELEVATION %3kd BARS @ 12 CTS. -
— T E kY
8| - = -
i ill s e L t BARS——4
| '+ BARS @ 12” CTS.  ™I|3 w BARS @ 12" CTS. E)
_.|8" n BARS @ 12" CTS.
NOTE: % 3K CUT BARS IN FIELD TO FIT

MIN. 2' CLEARANCE

‘v’ BARS ARE TO BEGIN AT THE PIPE END OF

THE SLOPED EXTERIOR HEADWALLS.

‘m’ BARS

ARE TO BEGIN AT THE PIPE END OF THE SLOPED

INTERIOR HEADWALLS.

BONDED CONSTRUCTION JOINT

ISOMETRIC VIEW

SECTION A-A

_PIPE_ADJUSTMENT _
AS DETERMINED
BY THE ENGINEER

o]

PIPE SKEW .
PIPE SKEWED 0° PIPE SKEWED 30° MAX, GREATER THAN 30° B M
\
' § 30°
g =) =) M N &
rﬁ 5% y T
~] =<
w w g
% 30° MAX]| % ° $
pl = ~
n © 2 —_ - F————— >
P
o
52
£§ )
S5 ; —¢ PIPE CULVERT [T [T [T Nl =
o
o
NCro o sore—" Eﬂt\\&‘guﬁ A A
ORW
PLAN VIEW OF STRUCTURE LOCATIONS N g Iz A
N
~N
>
p =y = p= =y
ToP sLoT INTERMEDIATE SLOTS— BOTTOM SLoT—
L TR DI, BT oM. SO
PLAN

{

EXIST. HEADWALL OR END
SECTION TO BE REMOVED \

INSTALLATION DETAIL

APPROVED

CHIEF ENGINEER

L
15° SKEW 30° SKEW 8" M

NOTES:

- FILL GAP AROUND O = = = O 5

ADDITIONAL ‘A" BARS SHALL BE FURNISHED AND PLACED BY THE PIPE CULVERT

CONTRACTOR. THE ADDITIONAL BARS ARE NOT INCLUDED IN THE

LISTED QUANTITIES BUT WILL BE PAID FOR AS REINFORCING STEEL. —

1 ADDITIONAL BAR REOUIRED FOR EACH 15° SKEW OR FRACTION THEREOF. N I >

0 &
PIPE DIA'S 18", 24", & 30" 1 SPA 1 SPA.PIPE DIA’S 18", 24", & 30" - o o 5 - _~' -
PIPE DIA'S 36", 42", & 48" |2 EO. 2 EO.|PIPE DIA'S 36", 42", & 48" ol
SPA. U BARS SPA. | —¢ PIPE CULVERT O o/ = O R

>

v/2

CAST-IN-PLACE HEADWALL

UNITS WITH CLASS BS

ZFILL GAP BETWEEN PRECAST

CONCRETE OR NON SHRINK

FRONT ELEVATION

NOTES:
1. CLASS SI CONCRETE SHALL BE USED THROUGHOUT.
2. BAR BENDING DETAILS ARE DIMENSIONED OUT TO OUT OF BARS.

3. 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.

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

S. FOR DIMENSIONS AND OQUANTITIES FOR SINGLE PIPE DESIGN SEE SHEET 2 (OF 5 IN THIS SERIES.
6. FOR DIMENSIONS AND QUANTITIES FOR TWIN PIPE DESIGN SEE SHEET 3 (OF 5) IN THIS SERIES.
7. FOR STEEL GRATING DETAILS SEE SHEET 5 (OF S5) IN THIS SERIES.

8. THE STATION, OFFSET AND INVERT ELEVATION FOR THE HEADWALL SHALL APPLY AT THE END
OF THE CONNECTING PIPE OPENING.
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REINFORCING BAR SCHEDULE

FOR ONE HEADWALL

TYPE TIIT 1:4 SLOPE

DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE TIIT 1:4 SLOPE
PIP DIMENSIONS NO. OF SPACES|CONCRETE |REINF. NO. 4 REINFORCING BARS
ore CLASS SI |STEEL RIPE
U. YD. | LBS. NO.
S L L R L I N T L L P MARK | TYPE |REQD.| LENGTH| a b
18" [2-0"| 1-ar|2-37| 2 | T-6¥a  [2v|2'-8"|3-07|4'-an|2'-2¢10-8" | -- - | 132 ~r N 1 e 25
24" 2'-8"(10°-0"|3'-0"| 3 10._3%.. 2 |2:-8"" |4'-0"|5'-4"|2:- 2| 2'-2"| -- - 2.8 201 d18 2 20 2'-6" 1-9" g
30" [ 3-2-[12-0"|3-6"| 4~ | 12'-aVfp~ |2~|2:-8" [5°-0"|6'-4| 2 -8 28| 2 s 4.0 275 h:: S;R' g ;'_gu — -
367 |3-8"(14'-0"[4-3"| 4" | 14-5l/, |27 |2°-8" |6'-0"|7-4"| 2= 27| 1"-8" | -- -~ | 53 351 18 s TSR T 10 70"
422" 4'-3(16'-4""|4'-8"| 6| 16'-10"" 2|3-2""|6'-6"[7'-10"1 2'-8"| 1'-8" 4 _— 6.8 436 ul8 STR. 4 1-9'
48" |4-9718-47|5-0"] 67| 18-10%" |2"|3-2"|1"-0"|8-4"| 22| 1-8"] - I 513 wi8 | STR.| 5 7-0"
a24 1 1 10'-5" | 3'-0"
d24 2 26 2-3" [ r-e" [ 9"
hed | STR.| 6 9'-8"
n24 2 3 3-0" | 2-0"[ 1'-0”
24" [ 424 | STR. [ 13 5'-0"
w4 | STR.| 4 2'-6"
DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE III 1:6 SLOPE e
DIMENSIONS NO. OF SPACES | CONCRETE | REINF. o 3
PD[[F;E CLASE ST | STEEL a30 1 1 w-9" [ 3-5
H L ™ |P s T|u v |w/|a|€e |B|c |p]| cuvp |LBs. d30 2 30 -3 | 1-6" | 9"
" 3 e 0 . 3 44 ’r 0 g re . ve ’ ,r . ve . . . ’. h3o STR' 8 ll'-B"
18" [ 29-0| 11°-0"|2:-3| 2| 1-1Ya |2 |20-8 |3-0"|4r-av|2-2|1e-8 | - | 1 2| 22 183 n30 2 7 30" | 20| 170"
24" | 2'-8"|15°-0"|3:-0" 3"| 152" |2~ |2'-8" |4’-0"|5-4"|2'-8"|2-8" | 3 | -- | -- | 3.8 278 30" ["+30 | STR.| 15 6-0"
307 | 327|180 |3-67 47| 1837 |27 |2-8" |5-07|6-a"| 22718 |- | 5 | 1 53 385 u30 | STR.| 4 3-0"
36" - 0 (4-3| 4 21._3|/ ' 2 |2:-8" |6'-0"| 7°-4"| 2°-8"" | 2°-2*" 3 - 1.3 492 v30 3 8 a-3" 1'-3" 3-0"
3-8vjer-0v|4'-3 2 . w30 | STR. | 7 11'-8"
42" | 4'-37|24'-6"|4"-8"| 6”| 24'-10" |2 |3'-2" |6'-6"[1°-10"2'-8"|1-8 | 5 |-- | 3 | 9.4 616
28" | 49| 216750 67 27-10/2" |2 |3-2 |7-0"|8-a"| 28227 | 7 | 1 | — | 1.3 21 036 1 1 13-7" | 40"
d36 2 36 2-3" [ r-e" [ 9"
n3%6 | STR.| 8 13'-8"
n36 2 8 3-0" | 2'-0"] 1'-0”
36" [ t36 | STR. | 17 7-0"
u36 | STR.| 6 3-6"
v36 3 10 4-9" [ 1'-3" | 36"
w36 | STR.| 8 13'-8"
DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE III 1:10 SLOPE ::z }z :0 12535 ;‘g 5
n42 | STR.| 10 16'-0"
PIPE DIMENSIONS NO. OF SPACES ccgriggEyi: F;FTIENEFL naz > s 36 | 26| 707
DAl w | L M |P| s Tlulv |wla e |8]c¢ Cu. YD. | LBS. 42" [ya2 | SR.| 19 | 16"
8" 20_00: . 3 v ' 73 g " e v ve| Qe ,e g 3 ’ " ’ " - 5 279 U42 STR' 6 4'-1"
1 18°-4" [2-3~| 2| 18'-5  [2v|2:-8|3-0"|4’-av|20-2" [1-8 3.4 vaz 3 2 54 13 [ o
24" | 2'-8"| 26°-0"|3°-0""| 3” 25._1|/z,, 2| 2°-8|4°-0""|5°-4""| 2'-2*" |1-8"" | -- 8 5.8 434 wd2 STR. 8 16'-0"
30" |3-27| 30'-0|3'-6"| 47| 30"-1%a" |2|2:-87|5'-0"|6'-4"|2'-2" [1-8" | -- | 11 8.2 610
g g ,. ’ o . ' e ’ e ve 3 ve) g ve v, ve . v . v 13 048 1 l 17'-3" 5'-2"
36 | 3-8 | 35°-0" [4'-3~| 4¢| 35'-2 |2~|2-8“|6'-0"| 7-a~|2:-2¢ |2-2¢| -- 1.2 778 a8 2 24 73 [ 1e | o
427 | 4-37[40-1074-8~| 6" a-0Vy" [27|3-2~[6-6"[1-10"2 -2 [1-8~ | -- | 12 14.3 | 984 hd8 | STR. | 10 18-0"
28 |4-97|45-1075-0"| 67| 46-0% |27|3-27|7-0"|8-a"|2-2" |1-8"| - | 15 17.4 165 . [nas 2 9 3-6" | 26| 1'-0”
48 +48 | STR. [ 21 8'-0"
w8 | STR.| 6 41"
v4s 3 14 510" | 1'-3" | 4-1"
w48 | STR.| 9 18'-0"
o o
— cur
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CHIEF ENGINEER

SINGLE PIPE DESIGN

REINFORCING BAR SCHEDULE

REINFORCING BAR SCHEDULE

FOR ONE HEADWALL

FOR ONE HEADWALL

TYPE TIIT 1:6 SLOPE

TYPE TIIT 1:10 SLOPE

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| a b
al8 1 1 8-1" | 2'-5" al8 1 1 8-1" | 2'-5"
di18 2 28 2-6" | 1-9" [ 9" d18 2 42 2-6" | 1-9" | 9"
hi8 | STR. | 6 10°-8" hi8 | STR. 6 18'-0"
nl8 2 5 3-0" | 2-0"[ 1-0” nl8 2 5 3-0" | 2-0"| 1-0”
18" +18 | STR. 14 4'-0" 18" +18 [ STR. 21 4'-0"
ul8 | STR. | 4 1'-9" ul8 | STR. 4 1'-9"
wi8 | STR. | 5 10°-8" wi8 | STR. 5 18'-0"
a24 1 1 10'-5" | 3'-0" a24 1 1 10'-5" | 3-0"
d24 2 36 2-3" [ r-e" [ 9” d24 2 56 2-3" [ r-e"| 9"
h24 | STR. | 6 14'-8" h24 | STR. 6 24'-8"
n24 2 6 3-0" | 2-0"[ 1-0” n24 2 6 3-0" | 2-0"| 1-0”
24" [ 424 | STR. [ 18 5-0" 24" 124 [ STR. | 28 5-0"
u24 | STR. | 4 2'-6" u24_| STR. 4 2'-6"
v24 3 8 3-9" [ 13" [ 2'-" v24 3 13 3-9" [ 13" [ 2'-"
w24 | STR. | 6 14'-8" w24 | STR. 3 24'-8"
a30 1 1 n-9° | 3-5" a30 1 1 n-9° | 3-5"
d30 2 42 -3 [ 1r-e" [ 9° d30 2 66 -3 [ 1r-e"| 9~
h30 [ STR. | 8 17°-8" h30 8 29'-8"
n30 2 7 3-0" | 2'-0"| 1’0" n30 2 7 3-0" | 2'-0"| 1'-0”
30" [ +30 21 6'-0" 30" [+30 [ STR. 33 6'-0"
u30 | STR. | 4 3-0" u30 | STR. 4 3-0"
v30 3 1 -3 [ 1-3" ] 3-0" v30 3 18 -3 [ -3 [ 3-0”
w30 | STR. 7 17'-8" w30 | STR. 7 29'-8"
a36 1 1 13-7" | 40" a36 1 1 13-7 | 40"
d36 2 50 2-3" [ 1r-e" [ 9 d36 2 8 -3 [ 1r-e"| 9”
n3% | STR. | 8 20°-8" n36 | STR. 8 34'-8"
n36 2 8 3-0" | 2-0"] 1'-0” n36 2 8 3-0" | 2:-0"| 1'-0”
36" [ +36 | STR. 24 7-0" 36" [ t36 | STR. 38 7°-0"
u36 | STR. | 6 3-6" u36 | STR. 6 3-6"
v36 3 14 -7 [ 13" 36" v36 3 23 a4-97 [ 13" [ 36"
w36 | STR. | 8 20°-8" w36 | STR. 8 34°-8"
042 1 1 15-5" | 4'-7" 042 1 1 15-5" | 4'-7"
d42 2 56 -3 [ 1r-e" [ 9" d42 2 90 2-3" [ 1-e"| 9"
na2 | STR. 10 24'-2" h42 | STR. 10 40'-6"
n42 2 8 3-6" | 26| 1'-0” n42 2 8 3-6" | 26| 1'-0”
42" ["t+42 [ STR. 21 1'-6" 42" ["ta2 [ sTR. a4 1-6"
ua2 | STR. | 6 4'-1" w42 | STR. 6 4'-1
va2 3 17 5-4" [ -3 4-1” va2 3 27 5-4" | 13" | 41"
wd2 | STR. | 8 24°-2" wd2 | STR. 8 40°-6"
048 1 1 17'-3" | 5'-2" 048 1 1 17'-3" | 5'-2"
d48 2 62 -3 [ 1r-e" [ 9" d48 2 100 | 2-3" [ 1-e"| 9"
h48 | STR. 10 27'-2" h48 | STR. 10 45'-6"
n48 2 9 3-6" | 26" | 1'-0” n48 2 9 3-6" | 26" 1'-0”
48" | tag [ STR. 30 8-0" 48" | tag [ STR. a9 8-0"
w8 | STR. | 6 -1 u48 | STR. 3 q-1
v48 3 20 5-107 [ 1-37 [ a-1+ v48 3 32 5-10" [ 1-37 [ 4-7+
w48 | STR. | 9 21-2" w48 | STR. 9 45-6"
NOTES:

L.

2.

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.

THE LONG LEG OF THE ‘d’ AND ‘n* BARS SHALL BE VERTICAL.
QUANTITIES ON THIS DRAWING ARE BASED ON THE CAST-IN-PLACE DESIGN.
“'STR.” = STRAIGHT BAR.

ALL REINFORCING BARS ARE ®4 BARS.

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

SHEET 2 OF 5
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Open Road’s for a Faster Future

HEADWALL TYPE III
18"-24"'-30""-42""-48""
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DIMENSIONS AND QUANTITIES IN ONE HEADWALL

TYPE IIT 1:4 SLOPE

TWIN PIPE CULVERT

REINFORCING BAR SCHEDULE

FOR ONE HEADWALL

TYPE IIT 1:4 SLOPE TWIN PIPE CULVERT

TYPE IIT 1:6 SLOPE TWIN PIPE CULVERT

REINFORCING BAR SCHEDULE

FOR ONE HEADWALL

REINFORCING BAR SCHEDULE

TYPE TIIT 1:10 SLOPE TWIN PIPE CULVERT

FOR ONE HEADWALL

PIPE DIMENSIONS NO. OF SPACES|CONCRETE [REINF. PIPE NO. 4 REINFORCING BARS
DIA CLASS SI |STEEL 1P "
H L M | P S T|U v W oA E | B |[C | D |CU YD | LBS. MARK | TYPE |REQ'D.| LENGTH| a b
18" |2-0"| 7-av |2-3"| 2| 1-6¥ | 2v|2-8v[3-0"[8-0" |22 18| -- | 1 | -- 29 |28 o1 N T o o5
24" |[2'-8"|10"-0"'|3'-0"| 3" 100_3}/4:: 2" |2'-8" |4*-0"" 10°-0"' | 2°-2" | 2*-2"| -- 2 - 4.6 347 d18 2 32 2'-6" 1'-9" g
307 [3-27[120-07|3-67| 47| 124y~ | 2 |2-8" [5-0" 20" | 28" |2-8"| 2 | - | -- 71 | ars h:: szm. : ;g S —
36" [3-8"(14'-0"[4-3"| 4”| 1451/ | 27|2'-87 |60 J4-0" |22 18| - | 4 | -- 9.1 |6l 18" :18 stR | 10 78"
42" |4-3")16'-4" |4-8"| 6| 16°-10" | 2~ |3-2~|6"-6" [I15"-0" |2'-8" [1'-8"| 4 | -- | -- 125 | 166 ulB | STR.| 8 1-9”
48" |4'-9"|18'-4" |5-0| 67| 18-10%," | 2 |3'-2" [1-0 j6*-0""|2-2" |1-8"| -- | 6 | -- 151 | 890 wig | STR.| 9 r-0"
a24 | 1 2 10'-5" | 3-0”
d24 | 2 4l 2-3" [r-6"[ 9"
h24 | STR. | 9 9-8"
n24 | 2 1l 3-0" | 2-0] 1-0”
DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE III 1:6 SLOPE g I T R
= w24 | STR.| 8 2-6"
TWIN PIPE CULVERT vad | 3 6 3-9v [ 1-3v [ 26"
mea | 4 3 3-9v [ 1-3v [ 2-0”
w24 | STR. | 1l 9-8"
PIPE DIMENSIONS NO. OF SPACES| CONCRETE | REINF. 230 1 2 -9 | 3.5
DIA = [ 1e | 9
H L M P S T|u v W A |E [B |C|D|Cu YD | LBS. a30 2 ar 2'-3 I'-6 9
h30 | STR. | 12 11-8”
18" 2'-0" |11°-0"" |2'-3"| 2" 11:_1|/4u 2 |2'-8'|3'-0" |8'-0" |2'-2" 1-8"| -- 1 2 5.1 312 30 2 13 3.0~ 2.0~ -0~
24" |2°-8” [15°-0"" [3'-0"| 3 150_2|/2u 2 |2'-8"|4’-0" 10’-0""|2°-8"| 2'-8"| 3 - - 6.7 416 30" +30 STR. 15 11°-8"
307 327 1807 |3-67| 47| 18-3" |27 |2-87|5-0" 20" ]2-27 87| - | 5 | 1 96 | 662 uig s;n. : 2(3) S —
367 |3-87 210" |4-37| 4| 21-35~ |2~ |2-8"6 -0 40" 287 22~ s | 132 |ss2 30 | 2 S
42 |a-37 |24-6"|4-8"| 6" 24'-10" |2 [3-2"'|6"-6" 15'-0" [2-8"[1-8"| 5 | -- | 3 169 |1079 w30 | STR. | 13 1r-8”
48" |4'-9” |271-6"|5'-0"| 6"| 27°-10Yp" [2" |3'-2"|7-0" 16'-0" |2'-8"| 2'-2" 1| -- 20.4 | 1255 036 | 1 2 13°-7" | 4'-0%
d3%6 | 2 57 | 23" [r-e"| 9"
h36 | STR. [ 12 13-8"
n% | 2 15 3-0" | 2-0] 1-0”
36" [ t36 | STR.| 17 13'-8~
us6 | STR. [ 12 36"
v36 | 3 0 | a-9" [1-3"] 3-6"
q 4'-q 3 o
DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE III 1:10 SLOPE e = B S
TWIN PIPE CULVERT Q42 | 1 2 15°-5" | 47"
da2 | 2 63 | 23" [1-e"| 9"
ha2 | STR. | 15 16'-0"
PIPE DIMENSIONS NO. OF SPACES| CONCRETE | REINF. a2 2 6 | 367 | 267 1-0~
Al w | L M |P| s Tlu|v |w|a |€e|s]|c]|o]|cu|Lss 42° [ +a2 [ STR.[ 19 [ 14-8"
w2 | STR.[ 12 | 4-1"
187 |2'-0|18"-4" [2-3| 2" | 1g-5~  [27|2-8"(3-0[g-0" -2 (18" -- | 5 | 1| 60 |472 vaz | 3 2 | 54 13 | a1~
24 |2'-8"| 25'-0'"|3°-0""| 3" 250_1|/2u 2(2'-8"|4°-0""10"-0"|2'-2"" [1°-8"| -- 8 1 10.2 739 m42 4 6 5-4" 1'-3" 2'-10"
307 |32 30'-0"|3-6"| 4" | 30134~ |2|2-8"|5-0"h2-0"|z-2 |18 — | 11 | - | 147 | 1039 w:: slTR. 125 :3(3) —
" - | gr-e “ _ou | oi_guler.lar-ne|2r-00 990 __ - a -3 -2
36 [3-8"|35'-0" [4-37 4| 35-2v  [2|2'-8"|6-0f14"-0" |2 -2 [2-2 13 20.0 | 1340 s T2 o 23 1o o
42 |4-3"40-10"|4"-8"| 6" | 41'-0Yp" |2|3'-2"|6"-6"[15'-0 22" [1-8"| -- |12 | 5 | 257 |1714 na8 | STR. | 15 18"-0"
48~ |4'-97|45-10"|5-0"| 6" | 46'-0% [2°|3'-2"|7-0"]16’-0"[2'-2"[1-8"| -- | 15 | 4 | 3L | 2002 L |nd8 | 2 17 36 | 26| 10"
48 +48 | STR. [ 21 15-8"
ui | STR. | 12 -7
vag | 3 14 510" | 1-3v | 47~
mag | 4 7 5-10" [ 1'-3" [ 3-1”
wd8 | STR. | 17 18"-0"
_ o
o o T
FL‘I cur ]
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NO. 4 REINFORCING BARS NO. 4 REINFORCING BARS
PIPE PIPE
DIA NO. DIA NO.
MARK | TYPE | Reo'p.| LENGTH| o b MARK | TYPE |REQD. | LENGTH| a b
al8 1 2 g-1" | 2'-5" al8 1 2 8-1" | 2'-5"
d18 2 44 2-6" | 1-9" [ 9" d18 2 65 2-6" | 1-9" [ 9~
nig | STR.| 9 10°-8" nig | STR.| 9 18'-0"
nl8 2 9 3-0" | 2'-0"| 10" nl8 2 9 3-0" | 2-0"| 1’0"
18" t18 STR. 14 7-8" 18" t18 STR. 21 7°-8"
ul8 | STR.| 8 1'-9" ul8 | STR.| 8 1'-9"
wi8 | STR.| 9 10'-8" wl8 | STR. | 9 18'-0"
a24 1 2 10'-5" | 3'-0" a24 1 2 10'-5" | 3'-0"
d24 2 56 2-3" [ 1r-e" [ 9° d24 2 86 -3 [ 1r-e" [ 9”
h24 | STR.| 9 14'-8" h24 | STR.| 9 24'-8"
n24 2 1 3-0" | 2-0"| 1'-0” n24 2 1 3-0" | 2-0"| 1'-0”
24" [ +24 | sTR. | 18 9'-8" 24" | 124 [ sTR. | 28 9'-8"
u24 | STR.| 8 2'-6" w24 | STR. | 8 2'-6"
v24 3 8 3-9" [ 13" [ 2" v24 3 13 3-9" [ 13" [ 2'-"
m24 4 7] 3-9" [ 1-3" [ 2-0” m24 4 7 3-9" [ 1-3" [ 1r-n~
w24 | STR. | 11 14'-8" w24 | STR. | 1l 24'-8"
a30 1 2 n-9" | 3-5" a30 1 2 n-9" | 3-5"
a30 2 65 -3 | 1r-e" | 9" a30 2 101 2-3" | 16" | 9~
h30 | STR. | 12 17°-8" n30 | STR. | 12 29'-8"
n30 2 13 3-0" | 2-0"| 1'-0” n30 2 13 3-0" | 2-0"| 1'-0”
30" [+30 | STR. | 21 11'-8" 30" ["+30 | sTR. | 33 11'-8"
u30 | STR.| 8 3-0" u30 | STR.| 8 3'-0"
v30 3 1 a-3" [ 1-3 ] 3-0" v30 3 18 a-37 [ 1-3 ] 3-0"
m30 4 6 -3 [ -3 22 m30 4 9 -3 [ -3 22
w30 | STR. | 13 17'-8" w30 | STR. | 13 29'-8"
a36 1 2 13-7" | 40" a36 1 2 13-7" | 4'-0"
d36 2 78 -3 [ 1r-e" [ 9" d36 2 120 2-3" [ 16" 9"
n3 | STR. | 12 20°-8" n36 | STR. | 12 34'-8"
n36 2 15 3-0" | 20| 1'-0” n36 2 15 3-0" | 2-0"| 1'-0”
36" ["t36 | STR. | 24 13'-8" 36" [ t36 | STR. | 38 13'-8"
u3% | STR. | 12 3-6" u3% | STR. | 12 3-6"
v36 3 14 -9 [ 13 [ 3-6" v36 3 23 -9 [ 13 [ 3-8~
m36 4 7 -9 [ -3 [ 2-6" m36 | 4 12 a-97 [ 137 [ 2'-5¢
w36 | STR. | 15 20°-8" w36 | STR. | 15 34'-8"
042 1 2 15-5" | 4'-7" 042 1 2 15-5" | 4'-7"
d42 2 87 -3 [ 1r-e" [ 9" d42 2 138 | 2-3" | 16" | 9"
nhd2 | STR. | 15 24'-2" nd2 | STR. | 15 40'-6"
n42 2 16 3-6" | 2'-6"[ 1'-0” n42 2 16 3-6" | 2'-6"[ 1'-0”
42" ["ta2 [ STR. [ 27 14°-8" 42" [ "ta2 [ STR. | 44 14°-8"
w42 | STR. | 12 q'-1" uwd2 | STR. | 12 q'-1
v42 3 17 5-4 [ 13" [ 41" va2 3 21 5-4 | 1'-3" [ 4'-1"
m42 4 9 5-4 [ 1-37 [ 2'-9~ md2 | 4 14 5-4 | 1'-3" [ 2'-10°
wd2 | STR. | 16 24'-2" wd2 | STR. | 16 40°-6"
048 1 2 17'-3" | 5-2" 048 1 2 17°-3" | 5-2"
d48 2 96 -3 [ 1r-e" [ 9" d48 2 153 2-3" [ 1r-e" [ 9"
h48 | STR. | 15 27°-2" h48 | STR. | 15 45-6"
n48 2 17 3-6" | 2'-6"[ 1'-0” n48 2 17 3-6" | 2'-6"[ 1'-0”
48" | tag [ STR. [ 30 15'-8" 48" [ 448 | STR. | 49 15'-8"
U48 | STR. | 12 -1 w48 | STR. | 12 -1
va8 3 20 510" | 1-3" [ a1~ va8 3 32 5-10" | 1-3" [ a1~
mdg | 4 10 5-10 [ 1'-3" [ 31" mdg | 4 16 5:-10 | 1'-3" [ 3-1"
w48 | STR. | 17 21°-2" w48 | STR. | 17 45-6"
NOTES:
1. THE ‘v’ BARS, TYPE 3, AND ‘m’ BARS, TYPE 4, SHALL BE ORDERED FULL
LENGTH AND CUT IN THE FIELD. THE REMAINING PORTION OF THE ‘v’ BARS
SHALL BE USED IN THE OTHER EXTERIOR WALL. THE ‘m’ BARS SHALL BE
USED IN THE INTERIOR WALL.
2. THE LONG LEG OF THE ‘d" AND ‘n’ BARS SHALL BE VERTICAL.
3. OQUANTITIES ON THIS DRAWING ARE BASED ON THE CAST-IN-PLACE DESIGN. SHEET 3 OF 5
4. “STR.“ = STRAIGHT BAR.
5. ALL REINFORCING BARS ARE *4 BARS. y/// . J/
6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS OF inors 10 ""?y

HORIZONTAL DISPLACEMENT (V:H).
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HEADWALL TYPE III
18°-24'"-30""-36'"-42'"-48""
FOR 1:4, 1:6, AND 1:10 SLOPES

STANDARD B6-02




8, N
¢ PIPE CULVERT
N
<) REINFORCING BAR SCHEDULE  REINFORCING BAR SCHEDULE
DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE TIIT 1:4 SLOPE
L . o o o o 0] 5] TYPE TIIT 1:4 SLOPE TYPE III 1:6 SLOPE
PIPE DIMENSIONS NO. OF SPACES | CONCRETE | REINF.
CLASS SI| STEEL
DIA NO. 4 REINFORCING BAR NO. 4 REINFORCING BAR
. SN STATION AND OFFSET PER PLAN H L M | N [P S T|lu|[vVv [w |a E B C | D[ Cu YD. | LBS. FE)]IP:: ° . EINFORCING BARS PD[IPAE 0 . EINFORCING BARS
NO. NO.
18 |3-2"| 12°-0"|3'-6"[1"-6" | 4** 12._4|/2~ 2 |2'-8"|3'-0"|4’-4"" | 2'-8" |2'-8| 2 - - 2.8 244 MARK TYPE REQ'D. LENGTH a b MARK TYPE REO'D. LENGTH a b
A A 24 |3:-8| 14°-0"" |4"-3"[1"-8" | 4** 14"5'/4" 2 |2"-8"| 4'-0|5°-4" | 2°-2** |1-8" | -- 4 - 4.1 316 18 1 1 = 25 aI8 1 1 =g 25
L . = J 30" |a-3| 16'-4" |4'-8" [I'-10”| 6| 16'-10" 2 |2'-8"[5'-0"|6’-4" | 2'-8" |17-8" | 4 - _— 5.6 422 d18 2 30 2'-3" 1'-6"* X dis 2 43 2:-3" 1'-6" g+
hig | STR.| 8 11'-8"~ hig | STR.| 8 17°-8"
36 97| 18 5:-0|2'-0"| 6| 18'-10%," |2 [2'-8"|6"-0 2-2"|1'-8 6 2 51 18 > 5 30 70 o T > 5 3o 70 T
42" |5°-4"| 20°-8"[5'-4" [2-3 | 6" 21._3%.. 2 |3-2"6'-6"[1°-10| 2°-8" |2-2"| 3 3 _— 8.8 625 18" 118 STR. 19 2-0" 18" 118 STR. 25 2-0"
I N I 48 [5'-11"1 23'-0"|5'-8" [2-6" | 6| 23'-8Yp" |2 |3'-2"|7'-0"[8'-4 [2'-8" [2'-2"| 3 a |--| 106 731 ul8 | STR. | 4 3-0" ulB | STR.| 4 3-0"
S vig 3 8 -3 | 1-3" | 3-0" vig 3 11 -3 | 1-3" ]| 3-0"
B | \E B wig | STR.| & -8~ wiB | STR.| 5 17°-8"
) iy % H - - - /A Hle Q24 | 1 1 105" | 30" 024 | 1 1 105" | 3-0"
\ " DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE TIII 1:6 SLOPE a24 2 35 -3 | I'-6 | 9" d24 2 50 2-3" | 1I'-6" | 9"
— h24 | STR. | 8 13°-8" h24 | STR.| 8 20°-8"
TOP SLOT INTERMEDIATE SLOTS n24 2 6 300 | 2-0° 10" n24 2 3 300 | 207 -0~
x4 x 2" 6" x 4" x 2" BOTTOM SLOT PIPE DIMENSIONS NO. OF SPACES | CONCRETE | REINF. 24" 424 | sTR. | 22 5-0" 24" [Ti24 | STR. | 29 50"
2 x 4" % 2" S CLASS SI| STEEL >4 | STR. | 5 36" 24 T s 3-6"
H L M | N |P s T|u |v wo| A E B|C|D | cu vo. | LBS. u 2 u STR.
PLAN I £ PP 7o By /7 BT v Py v vy P e vea |3 [ 10 | ame" 13 [ 56" vaa | 3 [ 14 | 4o [r3v[ 36"
18 [3'-2"[18-0"|3"-6"| 1'-6"| 4| 18-3 2" |2-8"[3-0" [4r-a|2-2[1-8 [ -- | 5 [ 1 a1 340 w24 | SR 6 3-8 w2a | STR. | & 208"
24 3-8"|21°-0""|4'-3"| 1°-8" | 4" 21._3y2u 2" |2'-8"|4"-0" |5°-4"|2'-8"|2-2"| 3 3 - 5.7 440
307 |4-37]24-644-871-107 6] 24107 | 2" |2-87|5-0~ |6-4a~|2-8"|1-8| 5 | - | 3 78 593 a30 1 1 -9 | 3-57 a30 1 1 -9 | 3-5
a30 2 a2 2-3" [ 16" | 9" d30 2 58 2-3" | 1-6"| 9"
U BARS © 36 |4'-9"|27-6"|5°-0"| 2'-0"| 6”| 27°-10Vy" |2 |2'-8"|6'-0"* [ 7'-4|2-8" [2-2| T | 1 | -- 10.0 122 n30 | STR. | 10 160~ n30 | STR. | 10 202+
12" CTS. 227 | 5-4"|31-0"|5"-a"| 2:-37| 6| 384" |2 |3-2"|6'-6" [7-10"|2-8"|2-2| 5 | § | -- 12.3 874 30 2 7 3.07 | 2-07| 1-0" o n30 2 1 3-0" | 2-07| 1-0"
30" T ot =
. 48" |5-117|34-65-8" 2-67| 67| 34UV |2 |3-27| 1-0" |8-a|2-8"|2-27] 3 | 9 | -- 14.7 1025 +30 | STR.| 24 6'-0 +30 | STR. | 33 6'-0
— ul0 [ STR. | 6 q-1" u30 | STR.| 6 q-1"
2 v30 3 12 5-4" [ 13" | 417 v30 3 17 5-4" [ 1'-3" | 417
s w30 | STR. | 7 16'-0" w30 | STR.| 1 24-2"
&
z| o < BaRs s a36 | 1 1 1377 | 40" a36 | 1 1 1377 | 4-0"
- e 127 CTS. MIN. 4 a36 2 a7 2-3 [ 16" | 9" d36 2 65 2-3" [ 1-e"| 9"
4 h36 | STR. | 10 18°-0" h36 | STR. | 10 27'-2"
© EQUAL SPACES n36 2 8 3-0 | 2°-0"] 1-0" n36 2 8 3-0 | 2'-0"] 1°-0"
| *Xd BARS @ 12" CTS. - 36" [ 136 | STR. | 21 | 7-0" 36" [ t36 | STR.| 371 | 7-0"
. —_— &,1 — T u3%6 | STR.| 17 4-7" u36 | STR.| 1 q-7"
& D B NG L 7 v36 3 14 5-10" | 1'-3" | 4'-1" v36 3 20 5-107 | 1'-3" [ 4'-1
1 Ml w BARS @ 12 CTS. t BARS~1 w36 | STR. | 8 18°-0" w36 | STR. | 8 272"
g BaRS @ |+ BARS @ 12" CTS. C o B N2
. n BARS @ 12" CTS. o942 1 1 AT 212 1 1 AT
NOTE: d42 2 52 2-3" [ 1-6"| 9" d42 2 72 2-3" [ 1-e"| 9"
- 3 % CUT BARS IN FIELD TO FIT | h42 [ STR. | 12 207-4" hd2 | STR. | 12 30°-8"
‘v’ BARS ARE TO BEGIN AT THE PIPE END OF THE MIN. 2" CLEARANCE _|8 n42 2 8 3-6" | 2'-6"| 1'-0" n42 2 8 3-6" | 2'-6"] 1'-0"
SLOPED EXTERIOR HEADWALLS. SEE DETAIL 1 FOR 22" R P 2" Tia R a T
PLACING OF BARS AROUND WALL OPENING. 142 S 30 7, G,, 2 S 0 B G..
TYPE 1 TYPE 2 ud2 | STR.| 8 5'-2 w42 | STR.| 8 5-2
SECTION A-A 2re It ¢ va2 3 16 6-5" | 1'-3" | 5-2" v42 3 23 6-5" | 1'-3" | 5-2"
L TIVUN ATA | wd2 | STR. | 8 20°-4" wd2 | STR.| 8 30°-8"
a48 1 1 17°-3 | 5°-2" 048 1 1 17°-3" | 52"
) d48 2 56 2-3" [ 1-e"| 9" d48 2 80 2-3" [ 1-e"| 9"
Cur 4, o h48 | STR. | 12 22'-8" hd8 | STR. | 12 34-2"
i - e n4s 2 9 3-6" | 2'-6"] 1'-0" n48 2 9 3-6" | 2'-6"| 1'-0"
— t ° > 48" ["+a8 | STR. | 33 8'-0" 48" [ t48 | STR.| 45 8'-0"
j w48 | STR. | 8 5-9" w8 | STR.| 8 5'-9"
i : N S i v48 3 19 7-0" | 1'-3" ] 5°-9" vas 3 26 7-0" | 1'-3" [ 5°-9"
. > s TYPE 3 wi8 | STR. | 9 22'-8" wag | STR. | 9 34°-2"
T Ne_. 1 _—
1
= T
L PIPE DIA./2
~N
3> NOTE:
S P SN B - ‘d" BARS, ‘v’ BARS AND ‘w’ BARS SHALL BE BENT OR NOTES:
. LA, DIPPED AS REQUIRED, AROUND THE WALL OPENING. ‘'h’
BARS SHALL BE BENT OR CUT AS REQUIRED, AROUND 1. THE ‘v’ BARS, TYPE 3, SHALL BE ORDERED FULL LENGTH AND CUT IN THE FIELD.
BONDED CONSTRUCTION N THE OPENING. THE REMAINING PORTION OF THE ‘v’ BARS SHALL BE USED IN THE OTHER WALL.
JOINT M THE LONG LEG OF THE ‘d’ BARS AND THE ‘n’ BARS SHALL BE VERTICAL.
DETAIL 1 2. THE LONG LEG OF THE ‘d’ AND ‘n’ BARS SHALL BE VERTICAL. SHEET 4 OF 5
ISOMETRIC VIEW SECTION B-B 3. QUANTITIES ON THIS DRAWING ARE BASED ON THE CAST-IN-PLACE DESIGN.
4, “STR." = STRAIGHT BAR. . .
5. ALL REINFORCING BARS ARE *4 BARS. ﬂ]lﬂOIS jOL"HJ -
Open Road’s for a Faster Future
SIDE ENTRANCE DESIGN 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS OF
HORIZONTAL DISPLACEMENT (V:H).
HEADWALL TYPE III
FOR STEEL GRATING DETAILS SEE SHEET 5 (OF 5) IN THIS SERIES 18'-24'"-30'-36'-42'"-48""
FOR 1:4, 1:6 AND 1:10 SLOPES
@a&%w '
APPROVED . . . . .. . .......... paTe 67172009
CHIEF ENGINEER STANDARD B6_02




ONE HEADWALL TYPE IIT END ENTRANCE 1:4 SLOPE

GRATE DIMENSIONS AND QUANTITIES IN

INSIDE GRATES BARS FOR ONE GRATE HEADWALL GRATES
DI:JIE?I'ER NaoERD | peprs BA?QR T BA?%I;R Tt EACH( ;
REQUIRED | REQ'D. NGTH LENGTH

BOD | meoo. | BN REQ'D. crATE | TOTAL
2 B 2 3-7 5 1-10%5" 53

18" /2 154
1 c 2 37 5 1'-4Yp" 48
a B 2 4= 7 1-10Y5" 69

24 72 276
Y0 AL 94

30+ q A 2 5-7 9 2'-4'/> 376
5 B 2 6-7" n 1-10%5" 103

36" /e 608
1 C 2 6'-7" 1 1'-4Y7" 93
A 701" gy 121

a2 5 2 1 12 2-4/; 1705
1 c 2 7-1" 12 1'-4Yp" 100
7 7-7" 10V/50r 19

a5 B 2 13 1'-10%2 ol
1 c 2 T-7 13 1"-al/p 108

GRATE DIMENSIONS AND QUANTITIES 1IN
ONE HEADWALL TYPE III SIDE ENTRANCE 1:4 SLOPE

INSIDE GRATES BARS FOR ONE GRATE HEADWALL GRATES
PIPE | numBER | Ty BAR NO. 1 BAR NO. 2 (LBS.)
DIAMETER| REOUIRED | REQ.D. | BARS | LEnotH | BARS | LengTw EACH
- | REOD. REO'D. cRaTe | TOTAL
4 A 2 307 5 2:-41/y 57
18" /2 228
5 B 2 a7 7 1'-10/" 69
2" 408
! c 2 a-r 7 V-4 63
. A 4
0 5 A 2 57 9 2-dl 3 548
1 c 2 57" 9 1-alfp” 78
36" ! 8 2 67" 1 110" | 103 a14
! c 2 6-7" i -4l 93
o 4 A 2 71 12 2-dify 121 o8
4 B 2 -1 12 1105 m
4 A 71 Ay 30
48" : s 2% 115
5 B 2 -7 13 1'-10%5" 19

APPROVED

CHIEF ENGINEER

GRATE DIMENSIONS AND QUANTITIES IN

ONE HEADWALL TYPE IIT END ENTRANCE 1:6 SLOPE

GRATE DIMENSIONS AND QUANTITIES IN

ONE HEADWALL TYPE TIIT END ENTRANCE 1:10 SLOPE

ONE HEADWALL TYPE IIT SIDE

INSIDE GRATES BARS FOR ONE GRATE HEADWALL GRATES
DIAMETER| RUGVBER | TYPE BABRASR e BA::R o EACI-:L )
REOUIRED | REQ'D.

EOD- | Regp. | “ENO™H | pegp. | LENOTH GRATE | TOTAL
2 B 2 37" 5 1'-10Y5" 53

18" 2 250
3 c 2 3-7" 5 -4y 48
S A 2 q-7" T 2'-4Y, 15

247 i 375
A 101/t 86

o 6 ) 2 5-7 9 1'-10Y; 612
2 c 2 57 9 -4y 78
4 A 2 6-7" 1 2-a/y" 112

36" /e 860
4 B 2 6-7" 1 1°-10V5" 103
6 A -1 -alfy 121

42" 2 ! 12 24/ 1126
a c 2 -1 12 1-4Y5" 100
8 A -7 13 2'-4Y, 130

a8~ 2 i 1278
2 ) 2 7o 13 1'-10Y5" 119

GRATE DIMENSIONS AND QUANTITIES 1IN

ENTRANCE 1:6 SLOPE

INSIDE GRATES BARS FOR ONE GRATE HEADWALL GRATES
( .
OIS ol MMBER | TyPE e 0 e
REOUIRED | REOD. | p¥pig. | LENGTH | A4RS | LENGTH Gnct | ToTaL
6 B 2 3-7 5 1°-10Y2" 53
18 /e a4
2 c 2 37 5 -4y 48
4 A 2 a1 7 20-ay" 75
24 /e 576
4 B 2 a-m 7 1'-10%>" 69
e _Alforr 4
30+ 6 A 2 5°-7 9 2:-4Y; 9 876
4 Cc 2 3 2 9 1'-aYp 78
8 A 2 6'-7" 1 2-4Y5 112
36" /e 1102
2 B 2 6-7" u =10 | 103
6 A -1 12 2-a/y 121
a2 2 1 Yy 1392
6 B 2 -1 12 1-10Y5" m
4 A -1 13 -4/ 130
48" 2 /e 1602
10 B 2 -1 13 1-10%" 119
972" 6" SPACING 9y
A
r’ Ya X 2"_\ BAR NO. 1
(L
C ] [
L, | 1 %
Al
I wl w| w
' Tls|
| z K
! g Vo °°
e Yo' (TYP.) [3)
| c i
| E | EIEE
|| -
| / Y | o|lo| o
' RS ' S8l
| o - | ~| |~
| z | .
[ £ | =
m
| ([ |
C T /,/, t
L Ya x 2¢ LBAR NO. 1 ‘
92" 6" SPACING oy

TYPICAL GRATE

INSIDE GRATES BARS FOR ONE GRATE HEADWALL GRATES
D[:&E%ER R"é%ﬂ?s?D RTEYQP'E BABF?: NOLELGTH BA?QASR = LZENGTH EACI:LBS‘)
" | REOD. REQ’D. GRATE | TOTAL
5 6 B 2 3-7" 5 1-10Y5" 53 a4
2 c 2 37 5 1-4Y," 48
24" 3 B 2 a1 7 1-10/" 69 o
2 C 2 Q-1 7 1-aYy" 63
o 12 B 2 5-7" 9 1-10Y5" 86 1o
1 c 2 5-7" 9 -4y 78
o 15 B 2 67" 1 1-10Y5" 103 1535
- 13 B 2 71 12 1-10Y5" u 2043
6 ¢ 2 71 12 -4 100
a5 16 B 2 -1 13 1-10%5" Tt 243
5 c 2 -1 13 -4 108
NOTES:

1. 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 OR 4 (OF 5) IN THIS SERIES.

4, ALL TABLE DIMENSIONS AND QUANTITIES ARE FOR SINGLE PIPE CULVERT HEADWALLS.
TO ADAPT ANY OF THESE TABLES FOR DOUBLE PIPE CULVERTS, DOUBLE THE NUMBER
OF GRATES REQUIRED AND DOUBLE THE TOTAL WEIGHT (LBS.) OF THE GRATES.

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

2

Rz

y‘u

SECTION A-A

Var

1"

TYP.

SHEET 5 OF 5

Ilinors Tollway

Open Road’s for a Faster Future

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

STANDARD B6-02




4'-4"x1’-8" GALVANIZED
COVER (SEE DETAIL)

CURB AND GUTTER
OF TYPE REQUIRED

Al

6

STEEL"—\Bl 4"

4'-0" 6"

CURB OF Ty
REQUIRED

o | 2o

STEEL GUARDRAIL POST

PE

! EDGE LINE
| oo
I (SEE NOTE 5)
Bl<--I 01¢J
PLAN
P.C.C. APRON AND CURB
e 70~ pearys
2I 1" 2| 1"
/e 2 /e
(NOTE 5)
=l S I VLI WL R e
-.‘ :""."""“"‘t"‘."‘“:%t‘.""..‘:‘-‘—_‘
|
| CURB OF TYPE
P.C. CONCRETE APRON | [ \ REQUIRED
AND CURB I
=g — \—NORMAL SHOULDER
WELDED WIRE FABRIC . BE . fb?OG'IFE Eé.)EVAT[ON
6'x6" MESH *4(E) . | "
GAUGE (NOTE T |
SECTION Al-Al
SHOULDER EDGE SHOULDER EDGE LINE
LINE WITH CURB WITH CURB
& GUTTER . 0 |yl gv 200
4

TYpre
3%

PROPOSED SLOPE

4:-0"

2:-8Y/p"

SEE NOTE S

NORMAL SLOPE
g L. PER PLAN

I—} >
-8

2

vyz..

PLI*-8"x4°-4"

B=

Va' N 3

v e 6"

|4
SECTION A-A

GALVANIZED STEEL COVER DETAIL

3 Qe 3.0 9" 3

g |3

000000000000

{anaoonnnaonnoid

R
i
]

A2

L

g~

3

Ve
e
SECTION B-B LAP
- (TYP.)
HALF PLAN
I\H |
z 1"t MORTAR
|/4u L 2"%2"x1'-4" GROUT AS
REQUIRED
(TYP.)
CLASS SI CONCRETE—] ,'\ p
STORM SEWER PIPE '
AS SHOWN ON PLANS_\ 27CL. (TYPJ

WELDED WIRE FABRIC

6''x6" MESH *4(

SECTION C1-C1

CONCRETE COLLAR @ L/2

[

CLASS SI CONCRETEX

CONCRETE COLLAR /. ;
MIN.
STORM SEWER

12" CCSP (16 GA.) THRUST BLOCK

3-35(E) BARS, 2'-6’° LONG ;o
e 1'-6” CTR. -
SECTION BI-BI
BAR INSTALLATION
DETAIL

IF L > 40°-0"

INVERT EL.
PER PLAN

SLOPED HEADWALL
OF TYPE REQUIRED

SLOPE DRAIN INLET

APPROVED

NOTES FOR SLOPE DRAIN INLET:

E) GAUGE (NOTE 7

®4(E) BARS @
12" CTRS.
E.F. (TYP.)

*7(E) BARS @
9" CTRS.
E.F. (TYP)

STORM SEWER

5-2¢
(MIN.)

4 5 | PIPE AS SHOWN /
14, INV. ELEV. —\(s ON PLANS
'..-t 2
- s 5
o 0
b L &N
L T d "4(E) BARS @ b .
b2, 9 cTRs. EA.7\ L4137
NE WAY E.F. i il B
A = - .00 Iy L =]
~ T F =
g 3.0 | ge
Lrepn
MIN.
(TYP.)

SECTION A2-A2

L.

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.
BE LOCATED ADJACENT TO A GUARDRAIL

WHERE CONDITIONS REQUIRE THAT THE SLOPE DRAIN INLET 2.

ANCHOR INSTALLATION, THE

SLOPED DRAIN INLET MUST BE CONSTRUCTED OUTSIDE THE LIMIT OF THE

ANCHOR INSTALLATION.

13y "

g

2'-10"
3o
I
SECTION C-C
FRAME AN RAT TA

s—3" (TYP,)

~

LN (v

s
2-®5(E) BARS E.F.,

B~ "
(TYP. FOR FOUR) 4" (TYP)

A

TYPICAL REINFORCEMENT
AROUND STORM SEWER PIPE

CATCH BASIN TYPE B

NOTES FOR CATCH BASIN TYPE B:

1. 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.

3. FRAME AND GRATE FOR CATCH BASIN TYPE B SHALL BE NEENAH FOUNDRY COMPANY

TYPE R-3455C OR APPROVED EOUAL.

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

4. 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

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.

BASIN TYPE B.

5. 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.

INCREASE NORMAL SHOULDER SLOPE WITHIN LIMITS OF P.C.C. APRON AND

SHAPE TO DRAIN INTO INLET OPENING.

THE INLET OPENING SHALL BE 6.

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 A]123 (AASHTO MIIL.

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
BE EPOXY COATED.

FABRIC DESIGNATED (E) SHALL

REINFORCEMENT BARS DESIGNATED (E) SHALL BE EPOXY COATED.

Hlinois Tollway |

DATE

REVISIONS

Open Roadls for a Faster Future

CATCH BASIN TYPE B AND
SLOPE DRAIN INLET

STANDARD BT7-00




VARIES

9 3

TYP.

L

TYPE G-1, VAR, TO
TO E.P. SEE PLAN

g
" lLi-s Lap ml=
TYP.
B 4J
HALF PLAN —1
(e D
g 2-0"
L TTYpP. '
L orran o BAR 1E)
REQUIRED CLASS SI
(TYP) J CONCRETE
(54 1 i
B ‘ . “4 (E) BARS @ 6”
iB Ll CTRS. E.F. (TYP.)
Lt 2 cL. ‘ I, P
DGR 4 . ”
x A4 | —*4 ) BARS @ 12" CTRS. E.F. (TYPE G-1,
. ! / G-2 & G-3) (TYP.)
| f *5 (E) BARS @ 6" CTRS. E.F.
ol . o ‘ €] (TYPE G-3 MOD.) (TYP.)
' r . v _yer
2 | | ‘ LM IR LIFTING LOOP TO BE
= ‘ TI1YPE -3 3-0 /2" x 270 KSI STRANDS TO
< | 4 | TyPE o3 BE BURNED AFTER PRECAST
| L] — CONCRETE LID IS SET IN
| | | IMODIFIED 6-5 PLACE
3 -l -
aypa| [p 4 | 4| TYPE G6-3, 63.5° TO ¢
1 - ‘ [ 1vpE g-3.
“'l" 1 ; T | [MooIFIED 6217 T0 ¢
rol O By - sl G By 3" R. (COLD
D L T Y W 1 l»BENT)
— TS o & = TOP OF
s [0 —®4 (E) BARS © 6" H + SLAB
mie . CTRS. EA. WAY E.F. I
10" (TYP, G-1, G-2, & G-3) ? .
12 (TYP. G-3 MOD.) K
SECTION A-A
6
(TYP.)
STORM SEWER | LIFTING LOOP
18”0 (MAX.) ! LB LAL LA
LOCATION AS DETAIL
SHOWN ON PLANS | -
b d \ I b TYPE G-1 1'-2
. ‘ TYPE G-2 1'-11"
4 \ - TYPE G-3 2'-0"
. ‘ s TYPE G-3, MODIFIED 2'-5"
’ A: -: ‘ I“',
‘

10" MIN.(TYP.)

2°-0"" (MIN.)

12** (G-3 MOD. TYP.)

NOTE:

Vf-.il‘ - -
’ 3
[ N < I
J
b

SECTION B-B

CATCH BASIN TYPE

* POSITION OF OPENING VARIES
FROM 3'-2" TO 5‘-4" MEASURED
FROM BACK OF GUTTER LINE

"G SERIES

APPROVED . . . ... ........... bDaATE 7 @ . 9¥Y7 ..

CHIEF ENGINEER

1

8-5

17-*3 s(E) BARS @ 6 CENTERS.

6

DRAINAGE STRUCTURE TYPE G-3, MODIFIED

3-%8 hiE) BARS (BOT.) ro”] 0/ CLASS ST CONCRETE
& /3-'8 h(E) BARS (TOP) g h
a

X -

N Me |g = N
u g < N
¥ lag j M=

H s <
© .

1-%6 hl (E) BAR EA. COR. ¥ lu i
TOP AND BOT. (TYP. 27| | 2-10" 2o 1& |2 Tl o
LIFTING LOOP 3 || g 1-*6 +@ got. —= [ =1 g 8w
TWO PER LID Sy 16 e Toe Mla?| v« g =
AT OPP. CORNER L™ v 1) BOT.KD Fvled L / %
1-*6 *(E) BARS @ 8" CTRS, | §1-%6 H1€) TOPISTR, ANIE g2 3
. (BOT.) \(1\' @ 1] —T

- T ~ 1=

7-*6 +1(E) BARS @ 8" CTRS. = -~ 2

I (TOP) | N R =

REINFORCED CONCRETE LID
TYPE G-3 FRAME AND GRATE

TYPE G-3 MODIFIED FRAME AND GRATE

NOTES:

1.

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

REQUIREMENTS AS SHOWN ON THIS DRAWING.
REQUIRED FOR PRECAST UNITS.

3

CATCH BASINS TYPE G-SERIES SHALL BE USED IN THE SWALE ONTHE HIGH SIDE OF

SUPERELEVATED PAVEMENT.

CATCH BASINS TYPE G-2 SHALL BE USED ALONG RAMPS WHERE G-2 GUTTER IS

PROVIDED.

CATCH BASINS TYPE G-3 SHALL BE USED WHERE G-3 GUTTER IS PROVIDED.

CATCH BASINS TYPE G-3 MODIFIED SHALL BE USED IN PAVEMENT
SECTIONS AND ON THE LOW SIDE OF SUPERELEVATED PAVEMENT.

CATCH BASINS TYPE G-3 MODIFIED SHALL BE PROVIDED WITH A REINFORCED

CONCRETE SLAB TOP AS DETAILED ON THIS DRAWING.

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.

REFER TO STANDARD B9 (FRAME AND GRATE TYPE S, REINFORCED CONCRETE
LID FOR TYPES G-3 & S FRAMES) FOR FRAME AND GRATE DETAILS.

TYPE G-2 FRAME AND GRATE SHALL BE NEENAH R-3508-A2 OR APPROVED EQUAL.

TYPE G-3 FRAME AND GRATE SHALL BE NEENAH INLET FOR ROLLTYPE CURB R-3501-U

OR EAST JORDAN [RON WORKS 10004 OR APPROVED EOQUAL.

TYPE G-3, MODIFIED FRAME AND GRATE SHALL BE NEENAH INLET FOR ROLL TYPE

CURB SPECIAL R-3501-Ul OR APPROVED EQUAL.

MORTAR OR SEALER SHALL BE USED WHEN A PRECAST REINFORCED CONCRETE

LID IS USED.

REINFORCEMENT BARS DESIGNATED (E) SHALL BE EPOXY COATED.

1-2n
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DATE

REVISIONS

6-1-2009

DELETE REINF. CONC. LID TYPE S FRAME & GRATE

CATCH BASINS TYPES G AND TYPE G
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=
W BARS v BARS @ 127 C/C 2|mC
b BARS i A T
e 127 C/C = | d BARS BlE—F—F ] — [t — 1~ B o
H NS | 1 @ 12" C/C 1__________________< _____ } RN
=1 — S b
’ |
1/-8//'-8/VARIES| | 2'-0" _ aer | 207 | vaRIES | 2-0" d - BARS
s C . I%
1
PLAN /j’\j_/
Q
PLAN Lo,
v_- BARS
DIA. OF
PIPE PIIPE PIPE DIA. OF PIPE
DIA. I'MIN. d BARS @ 12" C/C DIA
TS (SEE NOTE 7) 5
— = v BARS -
= <::) &= [ * © gl ald :
a ayo S~ 7 =R (= ;ﬂf%
I R e v :
R x ~ ~ _ o [ -
o of 4 Wl T
totEk
* MATCH EXISTING SLOPE
SECTION A-A ELEVATION
SECTION B-B SECTION C-C
p1pgl REINFORCING BARS| | o\ | INSIDE | CL. SP | REINF. 1P REINFORCING BARS INSIDE | CL. SP | REINF.
DIAMARKN: &|LENGTH No. |DLA. OF | CONC. | BARS. e NO. 8 DESIGNIDIA, OF| CONC. | BARS
- 3155 — + | PIPE |2 HDWLS.[2 HDWLS. DIA. IMARK|' c7, | LENGTH| @ b c NO. |"pIPE |2 HDWLS.|2 HDWLS
o Tawa | 4-97 F6-2| 6' |0.8C.Y.| 40 * 129 g‘zj 1%’,‘_63’,’, j‘,’:g,’,’ %’,:8’,’, 5q |22 127 22 CN.| 95+
b 44l 2e" F-12-2| 12° [1.0 C.Y.| 45 * ST S5 Taa o —— |E-15-2] 157 [2.5 C.v.[ 100 *
W l4-#4[5-10" | |F-15-2] 15" [1.2 C.Y.| 50 * 15" ST Temsalfo—o a3 7 ota—e] [E-18-2] 18" [2.4 C.Y.| 105 *
b [4-%4]3-3" F-18-2] 18" |1.4 C.Y.| 50 * e B T B 7 B
15— e 57 5|02 [8=F4] 46337110
N P R v2 |6-*4] 11-37[4'-3"|2-0"|5'-0
w 4_“4 71_011
APPROVED . . . . .. .. ... ...... DATE 1-1-20“ .

2.

NOTES:
1.

CLASS SI CONCRETE SHALL BE USED THROUGHOUT.

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.

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

THE STATION, OFFSET AND INVERT ELEVATION FOR THE
HEADWALL SHALL APPLY AT THE END OF THE CONNECTING
PIPE OPENING.

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

TYPES T AND II SLOPED HEADWALLS TO BE USED ONLY IN
SLOPE STEEPER THAN 1:3.

Ilinors Tollway )

Open Roads for a Faster

DATE REVISIONS

SLOPED HEADWALLS
TYPE I AND TYPE II

STANDARD B9-00




~— ¢ OF PIPE AN
M P E N SEE NOTE 4— | L OF IPE AND MEN NS AN ANTIT
L0 v | v N_ON P HEADWA TYP
: . . \ -
ol | = 1 blPE DIMENSIONS PRE CAST|CAST-IN-| "WinE> | no. oF | REINF.
. ; —_——— b= | C : ) DIA CONC. | PLACE | FABRIC |e4q pars| STEEL
& | - | | A B c N M P S L v W |cu vn. |cu YD | sq. vp. LBS. | MARK |LENGTH
R— \
= Eoldd ﬁjrf,f ,,,,,,,,,,,,,,,,, L < 7,7“,@\7@7, 67 | 9v | 2% |[1-9% | 1-07| v-sv1-6%a [2-1Ver| T-27| 1-0| 3-6v| .19 51 2.67 | 12 16 4d6 | 27-0"
a3lazo | STA. OFFSET, INV. ELEV. /| [ \T/ I
I PER PLAN —| 4 l *is/ ' 127 [1-3p| 2% |2-aer | 1-07| -8 1-6% |a-6¥ |8-ay| 10| a-07| 36 65 3.80 | 14 19 4d12 | 2-0"
t - - - = - = T P - _____T _____
e [ K ;{1[5_;[ 4‘ \—P i w 15 [1-6Y5] 2% |- | 1-07| 1-87 {-e¥y [5-3%a [9-6Y| 10| a-30| a7 .73 5.13 16 21 anis | 2-0
| S
—J
\/___+4q BARS @ 12 CTS ¢ OF PIPE AND W @ 187 |1-10" | 2% R-10¥y| 1-0" | 1-8" {-g¥, |67-2Va" | 1057 1'-0" | 4-6”| .61 .80 565 | 18 24 | aa18 | 2'-0"
M ™M
ALL AROUND . HEADWALL
8 ELEVATION 2| a2 | ¥ 3 | 1-0n| 197 g, [6-lVar -3 | 1-30 | 53] 14 1.0 142 | 22 29 | 4g21 | 20"
L EACH *4d BAR SHALL BE PLACED SUCH THAT IT WILL 247 |2-aYo 2%a |35V | 1-0" | 27-07b-e¥ | T-9%a12-a%| 167 | &-07| .86 .24 | 880 | 24 32 | 4d24| 2-0”
_ PROJECT 9 INTO THE CAST IN PLACE (CIP) CONCRETE
PLAN - SLOPED HEADWALL AND IT SHALL BE 3" BELOW THE TOP SURFACE. HOOKS 21 |2-T| 2% 3-8V | 11| 2-3 1 -6Ya |8-6%a[13-6 | 1-9'| 6'-9| 1.03 | 153 | 12.35| 24 32 | ader| 2o~
D 4—| IN THE PRECAST SECTION SHALL BE TIPPED TO CLEAR
P s N P ALL CONCRETE SURFACES A MIN. OF 2v. 307 | 2-11 | 2% Br-nder| 1-3v| 2-6r1-6¥ |95V 147-97 | 2-0"| -6 122 2.00| 15.08| 26 35 4430 | 2'-0"
|
M P (PRECAST) 8"
' ~ 7 bIPE DIMENSIONS pRE casT|casT-Iv-| "GiRED | no. oF | REINF.
L - EXISTING OR cre DIA CONC. | PLACE | FABRIC |ngg gams| STEEL
I—bC - PROPOSED SLOPE \ A B c N M P s |t v W | ¢l vo. |cu. Yo. | sa. vo. LBS. | MARK |LENGTH
- 1 I
WELDED \ S % Z 6" 9 | 1% -8% | -0 | 1-8e | 2-1 | 37| ge-ar| -0 | 3-6 | 21 57 321 | 12 16 |4a6 | 2-0"
FABRIC | [
<t
- *4d BiR o | | 12 |1-3p| 1 r-3Var | v-0n -8 |21 | 579 10767 | 1-0 | 4-0"| .44 | .75 | 458 | 16 21 |4di2 | 20"
o ——— \ PRECAST—| | |
LR - LN I I w157 |1-6Ye| 1% -6V | -0 | 1-8 |21 | 697 [ 11-6 | 10 | 437 | .57 .83 5.66 | 18 24 | an1s | 2:-0”
S %44 BAR — - | | S
I—VC o)== - 2 | g |1-107 | 13 fr-o¥e | 1o [ 1-ee | 20-1 | ren | 12e-se | -0 | 4| LT3 .93 757 | 22 29 |aa18 |20~
_| 6" MINIMUM WORKING POINT -0 it
EXISTING OR o | a1 |21 | ¥ 3o | 10 | 1-9v |21 | grer 139 | 1-30 | 50-3 | .89 116 9.83 | 24 32 | 4g21 | 2-0"
- P PROPOSED PIPE TION - -
SECTION A-A D 24 |24yl 1y [3r-afyr | 107 | -0 |21 | 1001|1527 | 16 |60 | 112 | 145 | 1251 | 28 37 | 4a24 | 2-0"
TA FOR PIP AT TCH F W N 21 (2= 1¥a [Br-TVa [ 11| 2037 | 20-1 | -1 166 -9 | 69| 132 | 7T | 13.28| 30 40 | 4d27 | 2-0"
cip S (PRECAST) Ny P 307 | 2= | 1% oYy | -3 |26 |21 | 2e3eige1 | 20 | 76| 188 | 204 | 18.77| 32 43 | 4d30 | 20"
M P 18] SR
- Eéf)?o]sNgoosRLops PIPE DIMENSIONS PRE CAST| CAST-IN- "Hine" NO. OF | REINF.
I—}C - DIA CONC. | PLACE | FABRIC |rg BARg| STEEL
oL - ¥ A B c N M P S L v W |cu yp. | cu. YD.| so. Y. LBS. |MARK |LENGTH
WELDED WIRE = { 1
FABRIC \_ 6" 97 | Y |1-8Y%r| 1-0" | 1-8|3-07 | 5-37| 10-111] 1-0"| 3-67| .29 1 411 16 21 ag6 | 2-0"
. *4d BAR
"y ) < 120 |1-3%" 1y |2-30 | v-0 | 1-8v|3-0v | -er|14-27| 1-07| 40| .60 .96 .21 22 29 | 4di2| 2'-0~
| - & | 157 [1-6Y| 1 |2-6 | 1-0 | 1-87|3-0n | 107-0 158 | 1-0| 43| .79 .07 | 8.9 26 35 | 4n1s| 2'-0”
% S
P s — — 5 ool e |- | e -9 -0 | v-gv|3-0m | 1-9v 1750 | 1o | a-ev | 103 | 120 | 1095 28 37 | adig | 2-0"
LR #4d BAR N e
T \)r% WORKING POINT =2 |21 | e BreoVer| 1-0 | -9 |30 | 1330 l19-0m | 137 537 | 129 | 151 14.00| 34 45 | 4d21| 2'-0”
67 MINIMUM »C EXISTING OR 24 |24y | 1/ | 347 | 1-07 | 207|307 | 15-07|2v-07 | 1-67| 607 | 159 | 189 | 15.49| 38 st | adza| 2o
PROPOSED PIPE
SECTION A-A 21 |2 e | 377 [ 11| 20-37|3-0 | 167672210y 1'-97| 6-97 | 190 | 230 | 21.82| 40 53 | 4d27| 2'-01
TA FOR PIP A Vv TCH F W N 307 |21 | 1/ BR10% | 1-37 | 267|307 | 18'-37|25'-0| 27-0"| -6 | 227 | 2.79| 26.60| 44 59 | 4d30| 2'-0”
NOTES:
I CLASS SI CONCRETE SHALL BE USED THROUGHOUT. 6. QUANTITIES FOR CONCRETE, WELDED WIRE FABRIC, AND REINFORCING STEEL SHOWN IN THE
SCHEDULES OF QUANTITIES ARE BASED ON A “+" DIMENSION OF 0'-0".
'~ ¢ OF PIPE AND ) ) 2. THE CAST IN PLACE (CIP) SLOPED HEADWALL SHALL BE CONSTRUCTED
HEADWALL .V & PIPE &% V o FLUSH WITH EXISTING OR PROPOSED SLOPE. 7. PRECAST UNIT USE IS OPTIONAL. THE ENTIRE STRUCTURE MAY BE CAST IN PLACE.
DIA. =
| ‘ < 3. THE SLOPED HEADWALL DETAILS SHOWN ON THIS DRAWING ARE FOR USE 8. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS OF HORIZONTAL
i . - . ONLY WITH PIPES HAVING DIAMETER OR SPAN OF 30 OR LESS. DISPLACEMENT (VzH).
i o B s 7 1-0"
i i . R_[ = |<_>| 4. AFTER THE PRECAST SLOPED HEADWALL HAS BEEN PLACED, THE SPACE
S —] o fz,?ACTS 37CL = - BETWEEN THE HEADWALL AND PIPE SHALL BE COMPLETELY FILLED WITH
\ i WELDED WIRE & 5 AN APPROVED NON-SHRINK GROUT WITH A MINIMUM 28-DAY COMPRESSIVE
FABRIC & = STRENGTH OF 5000 PSI. THE COST FOR FURNISHING AND PLACING THE
WELDED WIRE
FABRIC ] GROUT SHALL BE INCIDENTAL TO SLOPED HEADWALLS. ..
SECTION _B-B o B BAR *4d 5. WELDED WIRE FABRIC SHALL BE 6x6-W4xWd, 58 LBS. PER 100 SQ.FT. Ilinois 1ollway
© Open Roadls for a Faster Future
B DATE REVISIONS
- 5-10-2007 ] CHANGES TO NOTES 4 AND 7
TION NOTE 9 ADDED SLOPED HEADWALLS
6-1-2009 | ADDED TABLE INFORMATION TYPE III DETAILS
(o) ,,Q guacd ADDED DIMENSION NOTATIONS
@ % 6-1-2009 S ETO TO SLOPED HEADWALL
APPROVED. . ... CHIEF ENGINEER PATE S mrr 1_1.2011 Séazég :g;é: STANDARD B].O_O4




VARIES-MATCH

NOTES:

OPPOSITE HEADWALL 20'-0" MIN 20°-0" (MIN.)
: 1. CLASS SI CONCRETE SHALL BE USED THROUGHOUT.
I . 6'-0" VARIES 6'-0" ,
TRANSITION 2. THE SLOPED HEADWALL TYPE IV SHALL BE CONSTRUCTED
FLUSH WITH EXISTING OR PROPOSED SLOPE.
|—> C
EXISTING OR 3. THE SLOPED HEADWALL DETAILS SHOWN IN THIS DRAWING
PROPOSED ARE FOR USE ONLY WITH PIPES HAVING DIAMETER OR
SPAN OF 18" OR LESS.
SLOPE
_
|_ ~ 4. WELDED WIRE FABRIC SHALL BE 67X6" W4xW4, 58 LBS.
| ~ O |-> D . PER 100 SO. FT.
o
CUT OFF ™~ ~ 4 |_ 5. QUANTITIES FOR CONCRETE HEADWALLS (CLASS SI) AND
6 WALL ~ . WELDED WIRE FABRIC SHOWN IN THE SCHEDULES OF
= —— ] — — — — © QUANTITIES ARE BASED ON THE FOLLOWING:
| FLOW LINE
| 8 32 | e S ———— A. DIMENSION “G" IS 0'-0".
| Zi 7
| g =22 | WELDED WIRE B. DIMENSION “H“ IS 1-0".
H , 55 FABRIC
| g | C. PAVED DITCH LENGTH IS 20'-0".
4 L FLOW ¥ e
= | -+ — - | T D. PAVED DITCH BOTTOM SHALL MATCH EXISTING
> | | s SECTION H-H OR PROPOSED DITCH, 2°-0" OR 4'-0".
I
o ! E. BACKSLOPE AND FORESLOPE ARE THE SAME.
| % | ADJUSTMENT TO QUANTITIES FOR SLOPED
= MATCH ADJACENT GROUND HEADWALLS WITH DIMENSIONS OR BACKSLOPE/
E | E < | SLOPE (SEE NOTE 2) FORESLOPE COMBINATIONS OTHER THAN ABOVE
| P 2-0" (MIN.) SHALL BE INDICATED ON THE PLANS.
4'-0" ( o)
| | | — - 0" (ES F. THE QUANTITIES ARE SHOWN FOR INFORMATION
| i - — ‘? |_ 1'-0"" 1'-0" ONLY.
| | | _ L> D - . . 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL
I | A _ <,>£ T~ " DISPLACEMENT TO UNITS OF HORIZONTAL DISPLACEMENT.
T, &—EXISTING OR — = 1 N i | s |
T I EESESSED L F _—F _ U Le [ L
e e A WIRE J Pas
g — f,.v.m;_ N
in o
J ! ! |_ I 6'-0 SECTION E_E \—CUT OFF WALL
1'-6"" MIN. 1'-6" MIN. \ SECTION D_D OUANTITIES FOR SLOPED HEADWALLS TYPE IV
PL AN F = 5" DIA. (PIPE) + 1'-0" (MIN.) (SEE NOTE 5
e WELDED WELDED
CONCRETE CONCRETE WIRE WIRE
EXISTING OR PROPOSED sLope PIPE  HEADWALLS HEADWALLS FABRIC FABRIC
SLOPE (TYP.) VARIES DIA. (CLASS S (CLASS SD) (SQUARE (SQUARE
VARIES EXISTING OR EXISTING OR . (CUBIC YARDS) (CUBIC YARDS) FEET) FEET)
i PROPOSED PROPOSED MATCH ADJACENT GROUND SLOPE (SEE NOTE 2) 532 2-0" BOTTOM  4:-0 BOTTOM  2-0~ BOT. 4'-0" BOT.
MATCH ADJACENT GROUND SLOPE (TYP.) SLOPE (TYP.) 2'-0" (MIN.) L=
SLOPE (SEE NOTE 2) [4'-0" (DES.) 6" 5.41 6.45 239 295
¥ ' 13 127 5.61 6.64 251 307
— 15" 5.80 6.84 262 318
> NG A 18 6.01 7.05 274 330
; oy : oZ 6"
4-0" (DES.) _ Igg% I3 . 6" 6.68 7.03 297 353
: og | 12 6.93 7.97 312 368
. \K 4 5. 7.19 8.23 327 383
v K % | EXISTING 18" 7.47 8.51 343 399
© _ | \—ExISTING OR 1] PROPOSED 6" 9.26 10.30 a14 470
A PROPOSED A PIPE 12 9.63 10.67 437 493
gan! PIPE A 16 15" 10.02 11.05 459 515
e _l \_ﬁK AR A _l 18" 10.42 11.46 483 539
CUT OFF WALL
— MODIFIED LENGTH “G" OF
SLOPED HEADWALL AS
SECTION C-C SHOWN IN SECTION E-E
DETAIL FOR PIPE AT DITCH FLOW LINE SECTION C-C
DETAIL FOR PIPE ABOVE DITCH FLOW LINE
Ilinois 1ollway /),
Open Roads for a Faster Future
DATE REVISIONS
5710707 | CHANGES TO NOTES 5 AND 6 SLOPED HEADWALLS
1-1-2011 | REVISED NOTES TYPE IV DETAILS

APPROVED

CHIEF ENGINEER

STANDARD B11-02




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

ALTERNATE LOCATION FOR
PROPOSED OR EXISTING
INLET AND OUTLET PIPE.

_—
_—

r/ ALTERNATE LOCATION FOR
/[-PROPOSED OUTLET PIPE.

|
T L

—

APPROVED

CHIEF ENGINEER

paTe | 17172011

DRAIN CHANNEL INSTALLATION

qu C D 4-1
!
A E W
a9 BN |
-
—_— | —_— |
. ¥ 3 |
B - B N / |
red e d c 4—' D«
PAVEMENT GORE AREA
EDGE OF MAINLINE PAVEMENT
PLAN
MAINLINE PAVED GORE AREA RAMP
PAVEMENT PAVEMENT
6'-0"(DESIRED) 3'-0"(DESIRED)
3-0"(MIN.) 2'-0"(MIN.)
REMOVABLE GRATE
GORE y RECESS /3" |
SURFACING o EXPANSION JOINT (TYP.)
: GORE
- SURFACING
- e 47 MAX. /
T — —_—
_— 4 .% 9 . . K : - o -
: = a - N A
VARIES LA VARIES
NOTE 9 - NOTE 9
1'-0"" MIN. o GRATE FRAME WITH
(TYP.) : \\\__ ANCHOR LUGS
ENCASEMENT
2 CONCRETE
= CLASS SI
47 TO 8" (MAX.) o DRAIN CHANNEL
SECTION A-A

|
—

—_—

—_—

NOTES:

L.

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

. PROVIDE 1”

. WHEN THE CONCRETE ENCASEMENT FOR TRENCH DRAIN IS WITHIN &’

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).
OF

THE PAVEMENT, REPLACE THE GORE SURFACING WITH CLASS SI CONCRETE
9" DEPTH; PAY ITEM: PORTLAND CEMENT CONCRETE SHOULDER (9").

SHEET 1 OF 2

S

Ilinois Tollway

Open Roads for a Fastef |

DATE
1-1-2011

REVISIONS

DELETED SLOTTED DRAIN
ADDED TRENCH DRAIN

TRENCH DRAIN DETAIL

STANDARD B12-02




PROPOSED OR EXISTING
S END CAP 77" FRAME AND GRATE AS

I J”J'L & e N———— 7 SHOWN ON THE PLANS
O O O
FLOW FLOW_ Sl “1 PROPOSED OR EXISTING
INLET AS SHOWN ON THE
. — — . PLANS
29 e 4 .
ENCASEMENT CONCRETE o cut
CLASS SI g FLUSH
S5 Pt aoneren R R PROPOSED OR EXISTING
s \ ] EIPESAS SHOWN ON THE
LAN
6" DIA. SDR 35 1/4 BEND ~ 7

SECTION B-B
PIPE OUTLET TO DRAINAGE STRUCTURE

PAVED GORE AREA RAMP
PAVEMENT

PAVEMENT
11'-0"" OR 12'-0"' ) VARIES ____VARIES _| 4'-0"
NORMAL SHOULDER WIDTH | | SHOULDER

77 MAX,
ROLLOVER
BITUMINOUS SURFACE OF TYPE AND
‘;:§:¥~ﬂ.

77 MAX.
ROLLOVER

TH}CKNESS SHOWN ON PLANS

PAVEMENT
SURFACE

SECTION D-D

* 1:10 MAXIMUM FOR NEW CONSTRUCTION
1:4 MAXIMUM FOR REHABILITATION

CHIEF ENGINEER

paTe | 17172011

MAINLINE PAVED GORE AREA RAMP
PAVEMENT 3-0" PAVEMENT
6’'-0""(DESIRED) . (DESIRED) SUPERELEVATION
3'-0""(MIN.) | 2'-0""(MIN.)
SUPERELEVATION :

Z 7. MAX.

VARIES
NOTE 9

NOTE 9

SECTION E-E
RAMP ON OUTSIDE OF

SUPERELEVATED MAINLINE SECTION

“f°[j:z;z7'f;7liflh.'
\ VARIES

MAINL INE PAVED GORE AREA RAMP
PAVEMENT PAVEMENT
6'-0"(DES) VARIES | 4'-0”
3'-0"(MIN.) 0'-0"(MIN)
7% MAX.
ROLLOVER
47, MAX.
P> N
4 .9
e 47 MAX. ' |
S —_—— %
B NS ]
: _ ) AT

SECTION C-C

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

SHEET 2 OF 2

TRENCH DRAIN DETAIL

STANDARD B12-02




s 37, 9" H -2 l— ¢ PIPE ARCH

YR
U MIN. PIPE SPAN B ' R . % R
MR | [BARS Y v3 ! Y2 BOLT WITH WASHERS
3 CL. — : PLACED IN A 7“0 HOLE . .
Y | 1 T—1 | —t FIELD DRILLED IN THE WALL R Il
| BARS T , )_ : - ” W1 "1 Lyos x e
DOWELS H BARS T1 |l -BARS T = : 4 2
ARS Y : . e . . BOLT WITH WASHER
B | BARS v7 B /;\ ! ol ¢ c pre—AC "™ : /20 X 5z BOLTA L[} L=l
N < oo |3
t r : I l wj_ 7<:!L /4 ~ 5 | RUNNER L 30 | Ye
[ = | —— BARS Y - \
| - DOWELS J BaRS ¥ | 2 PLAN AT HEADWALL
I /|1 BARS Y ! i i i il NOTE:
T °
L [T [ e SECTION AT WING -
| —BARS 0 T T A ¥ X 9" BOLT WITH ADDITIONAL B WASHER PLACED
Fp ' T ]N; %@ HOLE DRILLED THROUGH THE HEADWALL 7(/)R
HALF PLAN HAL LAN BARS T @ 12" TIP OR A A V2% X 8 THREADED ROD EPOXY GROUTED IN A 74"@
HALF _PLAN NP T—— ELEVATION CLIP TO CLEAR PIPE TOP OF WINGWALL HOLE WITH A MINIMUM EMBEDMENT OF 6% MAY BE USED
SHOWING DIMENSIONS SHOWING REINFORCING IS IN LIEU OF CAST-IN-PLACE BOLT SHOWN.
BARS SECTION B-B
— PIPE ARCH CULVERT —
NOTE: Lo NOTE: TOP OF WALL
BARS O ARE TO BE FIELD CUT — HEADWALL END NOTE:
PER CUTTING DIAGRAM. PLACE o 3/ " M
BARS WITH DIMENSIONS " S 170 /2 £ , DOWEL BAR J & H NOT REQUIRED WITH
Ca-Ce BEGINNING AT HEADWALL [ [ | EXISTING BOX CULVERTS PROVIDING THE
AND BARS WITH DIMENSIONS \ | \ A \ REINFORCING FROM THE EXISTING BOX IS g
C3-Cg BEGINNING AT THE | | Bas I \ | EXTENDED INTO THE NEW CONCRETE .
TOEWALL END. BARS Y | / BARs v \L 3 BARS T A MINIMUM OF 1'-3". ELEVATION AT WING
| ik 6 N
. l | ( N—| DOWELS J—’Eﬁ = _\ |/~ BARS ¥ 22
AN T N "
N [ o YA ) ¥ 0 TOP OF WINGWALL —— |
THoy i - o 2 7 L
LA S 1" X 2"
= i BARS Y \ v' - 3! SLOTTED HOLE ELEVATION AT HEADWALL
LA — ] g
! ~—DOWELS H
| \ I y NOTE:
| — 2" -
' \\k)&\ BARS — — BARS V, P1 AND U ARE TO BE FIELD CUT
| u ! % . PER CUTTING DIAGRAM. PLACE ONE-HALF
" | R THE BARS IN OR NEAR EACH WINGWALL C
u | BEGINNING WITH THE SHORTEST BARS V or
& [ AND BARS P1 AT THE TOEWALL END | Lo OR L, | .
w . ) AND LONGEST BARS U AT THE BOTTOM
PIPE RUNNER " T
2 A ! X(H/\ o 4" WIDE BLOCKOUT OF THE WALL. | | %9 BOL
z | FOR PIPE . )
2 L A ! &‘ BARS W — =509 x 117 BOLT WITH WASHER OR %70 12" THREADED e LANGLE o “3 ANCHOR BAR
& r | ROD EPOXY GROUTED 1;} A(\Z‘%"qt HOLE WITH A MINIMUM 2'-0 2-0 ANCHOR_BARS
EMBEDMENT OF 7. A 9 HOLE IN THE PIPE RUNNER I
w | s 8 CONTRACTOR SHALL PROVIDE 2-%3
S| ncror Bars — | &ﬁm \ Mo e BE G akLD DRILLED IN LIEU OF THE SLOTTED ¢ ANCHOR BARS PER SIDEWALL BOLT.
(TYP.) SEE |
-
| DETAIL B | \ﬁ/x& SECTION THRU TOEWALL DETAIL A DETAIL B
I — | —_— _—
wv
z , ! BARS S v BARS W PIPE RUNNER DETAILS
z | CONTRACTOR SHALL
S | V' AFTER WELDING PROVIDE BARS AS
n | TOP FACE NEEDED TO SUPPORT
2 BAR W ON INSIDE
u | | FACE OF WINGWALL GENERAL NOTES:
= | 2012 | BARS S
= | BARS V
3 | CONST. JT. __1: /_BARS P oR Q 1. ALL CONCRETE SHALL BE CLASS SL
w [ < " 2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥, x 45° CHAMFER.
S ~ | % L Loxaxy '-[ : : CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF ONE FOOT
4 « . | LENGTH = Lo OR L, Lregn BELOW FINISHED GROUND LEVEL. COVER FROM THE FACE OF CONCRETE TO
H = | ﬁ VINDS -0 (SEE DETAIL A) THE FACE OF REINFORCEMENT BARS SHALL BE 2", UNLESS OTHERWISE SHOWN.
% @ -0
* & | - - 3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR
* z I e SECTION €-C SECTION A-A REINFORCED CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE
2 | REQUIRED IN HEADWALLS FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE
Y — ol *NOTE: ADDED TO THESE QUANTITIES.
=1 a
n v g WHERE Lo OR Li EXCEEDS 4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 0° + 7.5°% AS
~ ¢ g THE FOLLOWING LENGTH, THE PIPE S = DESIGN SPAN SHOWN PER CULVERT SKEW ORIENTATION ON THIS SHEET.
> 9 37 CL. RUNNER SHALL BE STRENGTHENED
m— L= OVER THE MIDSPAN AS SHOWN. H = DESIGN HEIGHT 5. DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A TRANSVERSING LOAD
o 1 g PIPE LENGTH OF 1,800 POUNDS AT YIELD AS RECOMMENDED BY RESEARCH REPORT
N 3", SCH. 40 12-8" 280-1, SAFETY TREATMENT OF ROADSIDE CROSS DRAINAGE STRUCTURES,
’/\V/I PPy ™ UBaRs R “-TOEWALL END W TEXAS TRANSPORTATION INSTITUTE, MARCH 1981.
! W ! 3.7 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS
OF HORIZONTAL DISPLACEMENT (ViH).
HALF PLAN HALF PLAN ELEVATION ¢ CULVERT 7. FOR EROSION PROTECTION SEE STANDARD BIS.
SHOWING DIMENSIONS SHOWING REINFORCING BARS PARALLEL TO BARREL /__;_0°\ SHEET 1 OF 2
| H
%% DOWEL BARS EXTENDING INTO BOX CULVERT DETAILS i
THE CONCRETE BOX CULVERT
ARE INCLUDED IN THE QUANTITIES | €= DIRECTION OF TRAFFIC
Tt T T T T T & RosDwAY Illinois 1ollway
DIRECTION OF TRAFFIC e ! Open Roadls for a Fas  ; ure
|
T
DATE
. REVISTONS SAFETY END TREATMENT FOR
° 6-1-20009 | REVISED NOTES
3-1-2010 [ REVISED EROSION PROECTION AND NOTES| o SKSI-%'\;IVGIIEI CSLIJ_LO\I/:’EERLS< 4
SaﬂQ%W CULVERT SKEW ORIENTATION -
6-1-2009
APPROVED, .. .. e e DATE F.2.@¥YY .. STANDARD Bl3—02




TOTAL QUANTITIES PIPE RUNNERS FOR
N NI NI ND - " A,
CULVERT TABLE OF DIMENSIONS ONE_END ONE END - SIZE 3" DI
SIZE CONC RE-BAR PIPE RIPRAP HEADWALL WINGWALL
. RUNNER | HAND-LAID PIPE PIPE PIP R PT PIP RT
S x H L N v w TA X Y CU. YD. | LBS. FT. SQ. YD. NO. Lo NO. LI IPE ARCH AND ELLIPTICAL PIPE CULVERTS
3x2 10°-10" -2 7" 8'-5" 6" 0'-3" -- 2.8 346 22.16 5.1 2 -1 0 --
FOR PIPE ARCH OR ELLIPTICAL PIPE CULVERTS SELECT APPROPRIATE “S" & "H" FROM
3x3 14°-10" 15'-32" 7 10°-5" 6" 1-6" 10°'-10” 4.4 489 317.50 6.5 1 15-2" 2 -2 SIZES SHOWN. ADD THE FOLLOWING ADDTITIONAL BARS:
4% 2 10°-10" 1-2" 7" 9'-5" 6" 0'-9" -- 3.0 312 22.16 5.3 2 -1 0 --
4x3 14-10" 15'-3/," 7" 11'-5" 6" 2'-0" 12'-10" a.7 521 41.50 6.7 1 15'-2" 2 13-2" (@) 1 ADDITIONAL Y BAR
() *4 - T1 BARS @ APPROX. 12 CTS. (NO. = S + 2)
4% 4 18-10" 19-5" 7" 13-5" 6" 0'-9" 11'-10" 6.7 727 63.00 8.1 2 19-4" 2 12-2"
5x 2 10°-10" -2 7" 10°-5" 6" 1-3" 510" 3.2 397 34.16 5.5 2 -1 2 6'-0" 3 _
5x 3 14-10" 15'-3/," 7" 12-5" 6" 1-3" 9'-10" 4.9 554 50.50 6.9 2 15'-2" 2 10°-1" N
5 x 4 18°-10" 19°-5" 7" 14°-5" 6" 1-3" 13-10" 7.0 765 67.17 8.3 2 19-4" 2 14°-3" 7
6 x 3 |14-10" 15°-3/," 7" 13-5" 6" 1-9" 11'-10" 5.1 586 54.67 7.0 2 15°-2" 2 12-2"
6 x 4 18°-10" 19°-5" 7" 15'-5" 6" 0'-6" 10'-10” 7.2 803 80.33 8.5 3 19-4" 2 11°-2" /
7x3 14-10" 15'-3/," 7" 14'-5" 6l | 2-3" 13'-10" 5.6 618 58.83 7.2 2 15'-2" 2 14'-3"
7 x4 18-10" 19°-5" 7" 16'-5" 6l | 1-0" 12-10" 7.8 839 84.33 8.6 3 19-4" 2 13-2" 3
8 x 4 18°-10" 19°-5" 7" 17°-5" 7 0'-3" 9-10" 8.4 877 97.50 8.8 q 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 Py BARS 0 BARS R BARS S BARS U BARS V 4 BARS W BARS Y BARS T
%4 @ 12" 6 ¥4 @ 12" *4 @ 12" ¥4 @ 12" 3-74 4-74 %4 0 12" ¥4 @ 12" 8-#5 8-#5
S xH NO.| LENGTH. | NO.| LENGTH. | NO.| LENGTH. |NO. Cy [P LENGTH. | NO. Cs Cq Cs Ce LENGTH. LENGTH. LENGTH. | NO. Cs Cq LENGTH. | NO (o Cio | LENGTH.  [SIZE| LENGTH. LENGTH. | LENGTH.
3x2 6 2'-6" 4 4:-0" 4 13-9" 2 8-4" q-q 17°-10" 5 8'-8" 4" 6'-2" 6'-8" 12-10 8-9" 11'-6" 2 8'-1" 45 13-0" 10 2-9" 6" 6'-3" 5 10°-4" 30-8" 30-2
3x3 8 2-6" 4 4-0" 4 17°-9" 3 12-4" a-q 21-10" | 1 10°-8" q'-" 7-2" 7-8" 14-10” 10'-9" 15-7" 3 12-8" 4-5" 17°-1" 14 3-9" 6" 7°-3" 5 14'-6" 3-8" q-2
4x2 6 2'-6" 4 a-0" 5 13-9" 2 8'-4" q-4" 17-10" | 5 9'-8" 5-2" 1-27 7-8" 14-10" 9-9" 11'-6" 2 8'-1" 4-5" 13-0" 10 2'-9” [ 6'-3" 5 10°-4" 4-8" 3-2"
4x3 |8 28" 4 4-o” 5 17°-9" 3 | 124 4-4- 21-10" | 7 | 11-8” 5-2" 8-2" §-8" 16'-10" -9~ 15-7 3] 128 4-5" 17-1 | 14 3-9v | 6" 737 | %5 | 14" 4-8" a-2-
4x 4 10 2-6" 4 4-0" 5 21'-9" q 16'-4" a-aq 25-10" | 9 13-8" 5-2" 9-2" 9'-8" 18'-10"” 13-9” 19°-9" 4 16-9” 4'-5" 21-2" 18 4-9n 6" 8'-3" 6 18°-7" 4'-g" 52"
5 x2 6 2'-6" 4 4'-0" 6 13'-9~ 2 8'-4” 4-4a 17'-10” | 5 10'-8" 6-2" 8'-2" 8'-8" 16°-10" 10°-9" 11'-6" 2 8-1" 4'-5" 13'-0" 10 2'-9" 6" 6'-3" i) 10°-4"" 5'-8" 3-2
5x 3 8 2'-6" 4 4-0" 6 17°-9" 3 12-4" q-4" 21-10" | 7 12'-8" 6'-2" 9'-2" 9'-8" 18°-10" 13-9” 15-7" 3 12'-8" 45" 17°-1" 14 3-9" 6" 7'-3" 5 14-6" 5'-8" q-v
5 x4 10 2'-6" 4 4'-0" 6 21'-9" 4 16'-4" q-4" 25'-10" | 9 14'-8" 6'-2" 10°-2" 10°-8" 20°-10" 159" 19'-9" 4 16-9" 4-5" 21-2" 18 4-9” 6" 8-3" “6 18°-7" 5-8" 52"
6 x3 8 2'-6" 4 4-0" 7 17°-9" 3 124" q-q- 21-10 | 1 13-8" 7-2" 10°-2" 10°-8” 20°-10" 14°-9” 15-7" 3 12-8" 4'-5" 17°-1 14 3-9" 6" 7°-3" 5 14-6" 6'-8" q-2"
6 x 4 10 2'-6" 4 4-0" 7 21'-9" 4 16'-4" q-q 25'-10" | 9 15'-8" -2 11°-2" 11'-8" 22'-10" 16'-9" 19°-9" 4 16°-9" 4-5" 21-2" 18 4-9” 6" 8'-3" "6 18°-7" 6'-8" 5-2"
7x3 8 2-6" 4 4-0" 8 17-9" 3 12-4" q-4" 21-10" | 1 14'-8" 8'-2" 11°-2" 11'-8" 22'-10" 159" 15-7" 3 12'-8" 45" 17°-1" 14 3-9" 6" 7'-3" 5 14-6" 7-8" q-v
7 x4 10 2-6" 4 4'-0" 8 21-9" 4 16'-4" q-4" 25'-10" | 9 16’-8" 8'-2" 12:-2" 12-8" 24'-10” 17°-9” 19'-9" 4 16'-9" 4'-5" 21-2" 18 4-9” 6" 8'-3" 6 18°-7" 7-8" 5-2"
8 x 4 10 2-6" q a-0" 9 21'-9" 4 16'-4" q-qv 25-10" | 9 17'-8" gr-2n 13-2" 13-8" 26'-10" 18°-9” 19°-9" 4 16-9" 4-5" 21-2" 18 4-9n 6" 8'-3" "6 18°-7" 8-8" 5:-3"
NOTE:
VARIES REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT.
VARIES
v a3 B o v r-3 ¢ 20"
~ ~ : L = &
Gy C, Cs Ca Cy Cg _L_i L R
| | L - o .
: . O S 2
T CUT LINE——_ BoeF cuT LINE—~ AoeF cut LINe— NO. OF CUT LINE iy
& EQUAL EQUAL e EQUAL
I SPACES SPACES SPACES
SPACES
[ Cy Cq [of} Cio [+
— 3%” 3%., 8" 6"
FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM
FOR BOX CULVERTS  FOR PIPE ARCHES FOR BOX CULVERTS FOR PIPE ARCHES SHEET 2 OF 2
BARS P BARS Pl BARS Q BARS U BARS V DOWELS H DOWELS J ~ ‘X

APPROVED

CHIEF ENGINEER

Illinois 1ollway

Open Roadls for a Faster Future

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

STANDARD B13-02




S

¥,® BOLT WITH WASHERS
PLACED IN A %@ HOLE
FIELD DRILLED IN WALL

R ATION!

6’ B -SCH. 80 PIPE

PIPE 0.D. + 172"

Vo' R
PIPE 0.D. + 14"

PIPE 0.D. + /4"

Y9 X 6/p"

L_B"BOLT WITH WASHER
3| %

6

Y29 X 55" BOLT

PLAN AT HEADWALL

NOTE:

A Y@ X 92" BOLT WITH ADDITIONAL B WASHER PLACED
IN A %@ HOLE DRILLED THROUGH THE HEADWALL OR

A ¥® X 8" THREADED ROD EPOXY GROUTED IN A 74"@
HOLE WITH A MINIMUM EMBEDMENT OF 6% MAY BE
USED IN LIEU OF CAST-IN-PLACE BOLT SHOWN.

EROSION PROTECTION
PER DRAINAGE
MANUAL

TOP OF WALL

|
—PIPE 0.D./2 + 3"

g

[-PIPE 0.0./2 + ¥a"

APPROVED

CHIEF ENGINEER

CULVERT SKEW ORIENTATION

BARS T - TIP BARS . ¢ PIPE RUNNER PIPE 0.D. X 4 + 1"
BARS Y . TO CLEAR PIPES PIPE 0.D. - 174" Iz
DOWEL H | R TOP OF
EEE— \'LI : # BARS ¥ "y o WINGWALL ot 7
3 MIN, DOWEL J = 1" X 2 :
- [T F— - H 77 NEIE SLOTTED HOLE G &
FEESNE pE==\yuil | =]
N ? (| / | >z R T
2-BARS——|
0.D. OF PIPE \ \ w . b ]
OR PIPE ARCH ‘L‘L BARS K ) ol \ 2 oo L2 Ly 70 Ls PIPE. RUNN
C -\ el )3 2-BARS | V! "DETAL FOR DIM.
c | - ~ I Y ( \ gl o P — |
L j / * // N—BLOCKOUT FOR PIPE SECTION AT WING
- 3| (WIDTH=PIPE 0.D. + Y»") Ya' B -SCH. 40 PIPE
/ 1
| . ] PIPE 0.0./2 ~TOP OF
L BARS U 5 Y29 BOLT WITH WASHER WINGWALL
| e gars p 7 | OR THREADED ROD EPOXY
J ~ 1 , GROUTED IN A %"$ HOLE
_/i }, / W/7/A ¢M[N. EMBEDMENT OF 9",
PIPE ARCH BARS E | A %" HOLE IN THE PIPE
¢ PIPE ARC | BARS Y oars v 3 C._J \ RUNNER MAY BE FIELD DRILLED
10" IN LIEU OF THE SLOTTED
HALF PLAN HALF PLAN SECTION B-B BARS Z HOLE SHOWN.
SHOWING DIMENSIONS SHOWING REINFORCING SECTION C-C
_— PROVIDE 2//,"® ACCESS HOLE
BARS SECTION THRU TOEWALL o oF & ¢ PIPE & BOLT
FOR PIPE AND PIPE-ARCH CULVERTS NOTE: ELEVATION AT WING
NOTE: DOWEL BAR J & H NOT
REQUIRED WITH EXISTING BOX
BAR F & V TO BE FIELD CUT CULVERTS PROVIDING THE T
PER CUTTING DIAGRAM. PLACE REINFORCING FROM THE EXIST. 80X W NOTE:
BARS WITH DIMENSIONS Cz, Ce XTENDED INTO THE NEW CON BARS W1
BEGINNING AT HEADWALL & BARS N A MIN. OF 1'-3". N RUNNER COUTSIDE DIAMETER
WITH DIMENSIONS Cl, C5 BEGINNING O ’
AT THE TOEWALL END. s Wy » |~ CONTRACTOR SHALL
2 , H ) PROVIDE BARS AS
- | NEEDED TO SUPPORT
DOWELS J | \ | 1, BAR W ON INSIDE
HEADWALL L—DOWEL H Y | BARs T || f——DOWELS H gars vi — || FACE OF wINGWALL
END BARS Z ‘ ,/»/'/ 8RS E BARS Ul l 9"
/—BARS K /-BARSGF,', BARS K BARS Y b
. — - CONST. JT.—
£ | I Eo' || ~BARS C
— H A
w -
w 3 CL. =
N [ e T \
& - DOWELS J \ / BARS Z 5
4] = =—BARS F1 &
S 15° | BARS El BARS D1 A Ll
= /, O
zZ L
— /
- | "
] BARS U / e ]
w
N Ll s 0 SECTION A-A
> 4 - = BARS W | ,,‘\/’ StLTIUN ATA
I . QL. -
¥ J /2 C |
& TOP FACE
z & « BARS V | 1 V" AFTER Y62 @ 12
> 16
- z & i BARS F
3 w 3 WELDING
I [2 =
v E oF Q | 1 *Lzxe ;}/33/(3 PIPE
w 2 | % > x Y-
2 g o3 3 [ [T B8R ¢ 3/7B & 49 PIPE
E o & 2 | LENGTH = Lo OR L,
z & =4 % \ MINUS 4'-0” (SEE DETAIL A)
o<
3 ZZ 2 \\
o< SECTION D-D
w o = 2ty Y - Y
S wo S \ . 3" CL.
n N ") ’
- [t °
= %‘ /—BARS R NOTE:
S | L % WHERE L, OR L, EXCEEDS THE FOLLOWING LENGTH
* i ﬂ'ﬁ I 5 THE PIPE RUNNER SHALL BE STRENGTHENED OVER
/ \ = 2 MIDSPAN AS SHOWN,
i~ Y '_4_“|_ L voewaiL en \‘ﬁ\ - \gurs s PIPE
W
IZ'-G' EQUAL SPACES S = DESIGN SPAN " g M
H = DESIGN HEIGHT 2" 3-0" 3G, SCH. 40 28
%% DOWEL BARS EXTENDING W ) 37278, SCH. 40 173"
INTO THE CONCRETE BOX < : ELEVATION 3/2"9, SCH. 80 22'-1"
CULVERT ARE INCLUDED —_— 4::¢' SCH. 40 22'-6"
IN THE QUANTITIES. PARALLEL TO BARREL 4"9, SCH. 80 29'-4"
HALF PLAN HALF PLAN
CULVERT
SHOWING DIMENSIONS SHOWING REINFORCING BARS ¢ ' oo
|
|
FOR BOX CULVERTS | == DIRECTION OF TRAFFIC
—_—— - ¢ ROADWAY

ELEVATION AT HEADWALL
o
Lo OR L,

| [Zanoiey || 20"
Lo
DETAIL A

PIPE RUNNER —

2:-0"

1 CL.

\\—3" ANCHOR BAR

Yo" BOLT

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

DETAIL B
PIPE RUNNER DETAILS

GENERAL NOTES:

1. ALL CONCRETE SHALL BE CLASS SI.

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

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.

4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 0° % 7.5% AS
SHOWN PER CULVERT SKEW ORIENTATION ON THIS SHEET.

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 198l.

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

7. FOR EROSION PROTECTION SEE SHEET B19. SHEET 1 OF 2

Illinois 1ollway

Open Roadls for a Faster Future

DATE

REVISIONS

6-1-2009

ADDED PIPE DIMENSION FORMULA REVISED

SAFETY END TREATMENT FOR

NOTES

SINGLE AND MULTIPLE CULVERTS

3-1-2010

REVISED EROSION PROTECTION AND NOTES

0° SKEW 1:4 SLOPE H = 8’

STANDARD B14-02




TABLE OF REINFORCING STEEL FOR 1 END
TABLE OF DIMENSIONS BARS C BARS D BARS E DOWEL H | DOWEL J | BARS K BARS U BARS V BARS W
2 REQD. 8-4 "4 BARS F *5 @ 12" 4-%g 2-%5 "4 @ 12" *4 @ 12" CTS. 4 REQD.
H L WF ww | TF N SIZE| LENGTH | LENGTH NO.| LENGTH |sIzE| Nno.| ¢, Cz LENGTH | NO.| LENGTH | LENGTH | LENGTH [NO.| 3 Ca LENGTH | No.| Cg Cs Cy LENGTH |SIZE | LENGTH
3 14°-4" 3 7" 7 14'-10%" 4 15'-2" 17:-2" 4 16°-8" 24 15 2'-0" -2 9'-4" 6 3-0" 4-6" 4'-0" 3 12°-8" 4'-5" 17°-1" 14 | 9~ 3'-10" 1'-0" 6'-7" w5 14°-11" Cs Ca
a 18-4" 9" 7 | 8 | ws-n¥er | w4 | 19-av 21-4" 4 | 20107 | =a [ 19| 20" 28" 9-10" | 8 | 3-0v | 4-6" a-g7 | a4 | 16-10" 45" 2r-37 | 18 [ 107 | 411~ -0 -9 | w6 | 19-2" I—I—
5 22"-4" -3 o | 8 | 23-1 | =4 | 23-6 256" 4| 2500 | =a [ 23] 2-0" 3-2 10-47 [ 10 | 3-0" | a-6" 5-07 | 5 | 20-11" 45" 25-47 | 22 [ 107 | 511" -0~ 8-9¢ | =6 | 23'-5"
6 | 264" -9 7 |8y | 213y | =4 | 2777 29'-4" 6 | 29-1" [ =5 [ 27| 20" 3-8 10-10" | 12 | 3-0" | a-e 5-6" | 6 | 25-1" 25" 29-6~ | 26 | 10" | e-11" -0 o-9 | =g | 271-8" CUT LINE _I;—NO. OF BARS
7 30°-4" 2-3" 7 | 9 | 31-a% | =5 | 31-9~ 33-9~ 6 | 333 | =5 | 31 21" 4-3" w-e" | 14| 3-00 | 4-6" 6-0" | 7 | 29-2” 45" 33-7" |30 | 1" | &-0- r-ov | 10-17 | =6 | 3r-n- - L EQUAL SPACES
8 347-4 2'-9 8" | 9% | 35-6l4" | #5 | 35'-10" 37°-10" 6 | 37-a" [ =6 [ 35| 22 a-10" 12-2 | 16 | 3-0" | a-e” 6-6" | 8 | 33-4~ a5 31-9¢ | 34 [ 1n" | 9-0” -1 12-17 | =6 | 362" \# e
FIELD CUTTING DIAGRAM
BARS U
PIPE RUNNERS FOR ONE END 3" 3" o Y e S 2.3 2.3 + WF
HoloSIZE | senepue WINSSALL L L L LENGTH & \\I— I_ - " | |
(D14) PIPES ! 2 3 (FT.) f N — - 3 — - —/ 1 \e — -
S 40 2 911" -- -- 19.84 Ky 3 N & & o
@ 3 40 2 14"-0" -- -- 28.00
R a0 a 18-1 8'-6" -- 53.16 N+ 4" e "
, 7 7 5
6 | 3 80 4 223" 127 -- 69.66
r a 40 6 26°-4" 16'-9" r-e” 100.50 FOR BOX CULVERTS FOR PIPE CULVERTS FOR BOX CULVERTS FOR PIPE CULVERTS
8 Iz 80 6 30-6" | 20°-10" -1 125.82
BARS D DOWEL H DOWEL J DOWEL K
TABLE TABLE OF REINFORCING STEEL FOR MINIMUM “S* HEADWALL PIPE RUNNERS QUANTITIES FOR MIN, INCREASE IN N%?EERRSENE%L
oF FOR MINIMUM 5" CONC. BOK CULVERT: OUNCREASE. I s+ FOR 1 END
DIVENSIONS ®{32A-F:Ss Y 4B:R512'z' ®265§ ? 4BA::R512§ @-13?5121 @%l-\sg ? RIPRAP RIPRAP RIPRAP | RIPRAP s [ No | s | N
SIZE |scuepuLE | NO.| L LENGTH | CONCRETE | REIN. BARS | pyypep | Hanp-LAID | CONCRETE | REIN. BARS  puvpgp | HAND-LAID - -
H S w @ LENGTH | NO.| LENGTH | LENGTH NO. | LENGTH | NO.| LENGTH | LENGTH (DIA) 0 (FT) Cu. YD. LBS. S0, YD. so. Y. | Cu. YD. Lbs. so. YD. | so. YD. 10'| 4 23 | 10
3| =9 | 16-8° | 9-100 | 9| 5-4v | 15-10" 16| 6-100 | 9 | 3-0" 6'-8" 3" 20 a | 14-9” 59,00 6.8 863 16.6 7.4 0.19 29 1.50 017 w|s |24 |10
a| =9 18°-9" 9°-10" 9 5:-4" 17°-11 18 | 6-10" 3 3-0" 7'-8" 3 a0 a | 18-10" 75.33 9.1 1078 23.6 8.8 0.19 29 1.94 017 127| 5 [ 25|10
5| =5 16°-11" 5'-10" 5 5'-4" 16'-1" 16 | 6-10" 5 3-0" 8'-8" 3, 40 2 | 23-0" 46.00 1.1 1163 22.0 9.6 0.19 29 2.39 0.17 13] 6 26’ | 11
6| =6 | 201" | &-10" | 6 | 5-a" 19°-3" 19 | e-100 |6 | 3-0" 9-8" 3y 80 3 | 22 81.51 13.9 1551 32.0 1.2 0.13 29 2.83 017 19| 6 |21 n
1| = | 233 | raor | 7| 54 | 225 22 | e-100 | 1| 3-0" 10°-8" PR 40 3 | 3-3- 93.75 1.7 1869 438 12.7 0.19 29 3.28 0.17 1551 6 | 28] 12
8| =8 | 264~ | 9-100 | 8| 5-a- 25°-6" 25 | e-100 | 8 3-0" -8~ ar 80 a4 | 35-4- 141.33 22.4 2388 57.4 14.3 0.19 29 3.72 0417 6| 7 | 29| 12
1| 1 | 30| 12
18| 8 |31 |13
19 8 |32 13
20| 8 | 33| 14
2| 9 [ 34| 14
22| 9 | 35| 14
NOTE:
VARIES REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT.

NOTES FOR TABLE OF DIMENSIONS:

THE NUMBER OF BARS S, T AND Z SHALL BE INCREASED
BY 1 FOR EACH 1 FOOT OF INCREASE IN DIMENSION *'S*.

g
207"

THE LENGTH OF BARS R AND Y SHALL BE INCREASED
BY 1 FOOT FOR EACH 1 FOOT OF INCREASE IN DIMENSION *'S",

Cr NO. OF BARS 4
’— . EOUAL SPACES " a" 4”

=
|
®® ©0 6

2 G ” THE NUMBER OF BARS P SHOWN ARE FOR SINGLE SPAN
| ” PIPES OR BOX CULVERTS. THIS NUMBER SHALL BE
2 . INCREASED BY 4 FOR EACH MULTIPLE OF PIPE OR BOX ADDED.
[ ~ : 2
CuT LINE U Shates s S - & T ? THIS DIMENSION SHALL BE INCREASED BY 1 FOOT FOR
_t =) S - & EACH 1 FOOT INCREASE IN DIMENSION *'S*.
G| Ce ‘ i i THE LENGTH OF THIS BAR INCLUDES ONE 1'-6" MINIMUM LAP.
— Cr CUT LINE 2'-0""
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 Z =

Illinois 1ollway

Open Roadls for a Faster Future

SAFETY END TREATMENT FOR

SINGLE AND MULTIPLE CULVERTS
o R = Q/

QouQ¥ ovaca 0° SKEW 1:4 SLOPE H = 8

APPROVED

CHIEF ENGINEER STANDARD B].4_02




BAR W
(BARS W1 SIMILAR)

(BARS Ul SIMILAR)

APPROVED

CHIEF ENGINEER

CULVERT SKEW ORIENTATION

ERQSION PROTECTION AND NOTES

Y . o ~— ¢ PIPE ARCH PIPE 0.D. X 4 + 1 Ya"'¢ BOLT WITH
W1 - et L9 H 1'-2 ! ¢ WhshERS PLACED IN
“ MIN. 3 MIN. o 570 HOLE FIEL
| 3" MIN. — | /BARS Y DRILLED IN WALL
3" CL. ¢ PIPE
Mm— — 7 i i RUNNER_\ S o PIPE NOTE:
d DOWELS H \ — — 0.0 + 1%
DOWELS J BARS T1 A ¥4 X 95" BOLT
| 1% /\BARS T | |l Bars T oR B WITH ADDITIONAL B WASHER
8 B N y— | 1= Lulals OR Lg SEE_PIPE_RUNNER [;/,.q, X 6/, PLACED IN A 7”@ HOLE
of |+ | LAYOUT DETAIL L aoLT WiTH DRILLED THROUGH THE
L Biia: 4 / t FOR DIM. HEADWALL OR A 7@ x 8"
' i BARS Y WASHER THREADED ROD %P%XY
- . GROUTED IN A %@ HOLE
BARS Y BARS Y ! SECTION AT WING /4" B FOR SCH. 40 PIPE obe + U\ 3 Y29 BOLT WITH A MIN. EMBEDMENT OF
/@( / \ i PR %' B FOR. B0 PIPE o 4 (LENGTH= . 6% MAY BE USED IN
o — T T e TOP OF WINGWALL PIPE 0.D. + 2 CIEU OF CAST-IN-PLACE
—\J/\ / L DOWELS J ] BOLT SHOWN.
BARS Q — N PLAN AT HEADWALL
¢ PIPE ARCH—7 ELEVATION GaRS T o 12 PIPE 0.D. + "
ELEVATIUN e 12"
PIPE ARCH DETAILS SECTION B-B TIP OR CLIP
HALF PLAN HALF PLAN = TO CLEAR PIPE 1OP OF WAL
SHOWING REINFORCING SHOWING DIMENSIONS Yo L _
BARS . PROVIDE 2//,"® ACCESS HOLE " 1V .
NOTE: PIPE 0.0./2 END OF R L ¢ PIPE RUNNER /4%“
NOTE: DOWEL BAR J & H NOT L— )
NOTES: _ REQUIRED WITH EXISTING BOX ELEVATION AT WING ~ 3
— BARS P1 ARE TO BE FIELD CUT CULVERTS PROVIDING THE NOTE: 1 N
BARS Q, V, AND V; ARE TO BE FIELD CUT PER CUTTING DIAGRAM PLACE REINFORCING FROM THE EXIST. BOX Nvle:
PER CUTTING DIAGRAM. PLACE BARS WITH DIMENSIONS Ce-C; BEGINNING 1S EXTENDED INTO THE NEW CONCRETE . PIPE 0.0./2 - Yo"
BARS WITH DIMENSIONS AT TOEWALL END OF 30° WING AND A MIN. OF 1"-3". RER U SIOE DTAMETER Vo V/a” >
C2- C3.Cq- Cip BEGINNING AT HEADWALL BARS WITH DIMENSIONS Cs-Cg BEGINNING 8 /4 PIPE 0.0./2 + ¥a"
D RS LT e AT THE PARALLEL THE BARS P
1 - Ca,Cioo Cpy NNING A H : A
TOEWALL END ¢ CULVERTﬁ 1 10 L 0P OF WINGHA ELEVATION AT HEADWALL
(HALF NOT SHOWN SIMILAR) s ""7 I_; D
1 X 2 SLOTTED HOLE . Lo OR L3 .
I—b C . % . 3, 9 H ) | PIPE RUNNER |
I | [ ]
DOWELS 4 / h / DOWELS J— ¥ /
] 3 CL.
BARS Y 7\ HEADW@'&B/ L BARS T ‘ M L; D L-MNGLE |5 gn
_\ ! R i‘l_ / 181 |1l ~Bars v
i y | ] [T . DETAIL A
S/ " BARS Y B 4" WIDE BLOCKOUT
30% 5/ (AR g I FOR PIPE g
> / & DOWELS H y
/ v  T— \%“xb x 11 BOLT WITH WASHER OR ¥,® 12" THREADED Y
BARS U M v BARS U ROD EPOXY GROUTED IN A V5" HOLE WITH A MINIMUM ~f
S BARS U1 SIMILAR) EMBEDMENT OF 7. A "¢ HOLE IN THE PIPE RUNNER T
/% 7 / MAY BE FIELD DRILLED IN LIEU OF THE Y40 BOLT
’ ¥ z SLOTTED HOLE SHOWN.
BARS P N
%7 EQUAL SPA. A ! A u SECTION THRU TOEWALL #3 ANCHOR BAR
= o Cle v
~ 2/2 0 ANCHOR BARS
W/ L —1 " \ 3 v TR SHat CONTRACTOR SHALL PROVIDE 2-*3
7 / ¥ BAR W > BARS Wi NEEDED 10 SUPPORT ANCHOR BARS PER SIDEWALL BOLT.
_ = (BARS W1 SIMILAR) [ & BAR W ON INSIDE
jl N - |1° & Y FACE OF WINGWALL DETAIL B
z
loP =
/ 3D 2 BARS UL PIPE RUNNER DETAILS
£ @ £ BARS V1—— } ARS SI
Z
¥ gE o %52 \ CONST. JT.—jl /:BMSO GENERAL NOTES:
/ Sw = %?% = ——\ 1. ALL CONCRETE SHALL BE CLASS SI.
3 4y S LS
/3 5 = 3 -3, 2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A %" x 45° CHAMFER.
o ) | . SECTION A-A CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF ONE FOOT
1 <] 2= Ml BELOW FINISHED GROUND LEVEL. COVER FROM THE FACE OF CONCRETE TO
- 2% ) THE FACE OF REINFORCEMENT BARS SHALL BE 2, UNLESS OTHERWISE SHOWN.
1 s Do L &
,’ 5 =% g TOP FACE 3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR
_ 2 Il i oo REINFORCED CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE
L] * 1 T/'G AFTER WELDING REQUIRED IN HEADWALLS FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE
1/ 1/ 1/ 15 ADDED TO THESE QUANTITIES.
7 g o] g J 1
T
, Vo I|_3" 4, THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 15° % 7.5% AS
o P oML D = e 27| | _|TA = SHOWN PER CULVERT SKEW ORIENTATION ON THIS SHEET.
4 . INTO THE 3-0”
TOEWA i} 5. DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A TRANSVERSING LOAD
OEwALE A — S =DESIGN SPAN OF 1,800 POUNDS AT YIELD AS RECOMMENDED BY RESEARCH REPORT
W v ARE INCLUDED H=DESIGN HEIGHT SECTION C-C » L 2x2x3/8" 280-1, SAFETY TREATMENT OF ROADSIDE CROSS DRAINAGE STRUCTURES,
NCTHE 2bL VN L LENGTH = Lg OR L3 TEXAS TRANSPORTATION INSTITUTE, MARCH 1981.
QUANTITIES. ¢ CULVERT MINUS 407" (SEE DETAILL A 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS
HALF PLAN HALF PLAN SECTION D-D H NTAL LACEMENT (V:H),
SHOWING REINFORCING BARS SHOWING DIMENSIONS /’ % 7. FOR EROSION PROTECTION SEE STANDARD BI9. SHEET 1 OF 2
NOTE:
BOX CULVERT DETAILS ]  WHERE Lo 08 L ExceeDs
/ = DIRECTION OF TRAFFIC THE FOLLOWING LENGTH, THE PIPE - -
J RUNNER SHALL BE STRENGTHENED Illinnois ?ollu/ay
-t ¢ ROADWAY OVER THE MIDSPAN AS SHOWN.
/ Open Roadls for a Faster Future
DIRECTION OF TRAFFIC e PIPE LENGTH
/ 30 SCH 40 12-8° [ pare REVISIONS
P 3p SCH 80 R EPTo ey v e SAFETY END TREATMENT
. -
! 3-1-2010 | MODIFIED CULVERT SKEW DETAIL, REVISED FOR SINGLE CULVERTS

15° SKEW 1:4 SLOPE H = 4’

STANDARD B15-02




CULVERT TABLE OF DIMENSIONS PIPE RUNNERS FOR ONE END SIZE 3 DIA. TABLE OF REINFORCING STEEL FOR ONE END
FEET! HEADWALL PIPE ONE PER EACH LENGTH SHOWN T 2-o6 EACH WAL a SRy s o
LENGTH 0° WALL 30° WALL 30° WALL 0° WALL 30° WALL | 0° WALL SPACED
S X H L NR v W, Wo WR TA SCH. | NO. Lo L L, L3 La NO. | LENGTH | NO.| LENGTH LENGTH | LENGTH | NO.| LENGTH | NO. Cs Ce Cr Cs LENGTH
3 x 2 10-10" | 12'-6Y" | 7 | 31/ | 9-4a" 6-3" 6" 0 | 2 | w-s” 6'-3" - 7-0" — 3 26" | 3 2'-6" 4-0" 40" 4 13-97 [ 3 | 102~ 1-6" 5-0" 6'-8" 16'-10"
3x3 14107 | 171 | 10| 3t | nr-se 8-6%4" 6" 0 | 2| 15-8" 10"-6" - -3 — 4 2-6 | 4 2'-6" 4-0" 2-0" 4 17-97 | a4 | 142 2'-0" -3 8'-11" 21°-4"
4 x 2 10-10" | 12-6Y" | 77 | a-1% | 10-a% | 63 6 0 | 2] w-s 6'-3" - 7-0" — 3 2.6 | 3 26" 2-0" 2-0" 5 | 13-90 | 3 [ 102~ 16" 5-0" 6'-8" 16'-10"
4x3 14107 | 171 | 10 | ami¥e | 12-8 | 8-e¥ 6 0 | 2| 158" 10"-6" - -3 — 4 2-6 | 4 26" 2-0" 4-0" 5 | -9 | o4 | 142 2'-0" 7-3 8'-11" 21°-4"
4 x4 18-107 | 21-97 | 17 | a-1%e | 15-0Vu | 10-10Y," 6" 80 | 2 | 191~ 149" 2-6" 15'-6" Az 5 2-6" | 5 2'-6" 2-0" 2-0" 5 | ar-97 | 5 [ 18-2~ 2'-5" 9'-5"" -2 25'-9"
5 x 2 10-107 | 120-6Ve” | 7 | 5-2% | 11-5Y" 6-3" 6 90 | 2| w-s 6'-3" - 7-0" — 3 2-6" |3 2'-6" 4-0" 40" 6 | 13-97 | 3 | 102~ 1'-6" 5-0" 6'-8" 16'-10"
5 x 3 14-107 | 171 | 70| 52V | 13-8% | 8-6¥a 6" 0 | 2| 15-8" 10"-6" - -3 — 4 2-6" | 4 2'-6" 2-0 a-0" 6 | 17-9 | 4 | 1427 2'-0" -3 8'-11" 21'-4"
5 x 4 18-107 | 21-9 | 7| 52 | 167-0%" | 10°-10Y," 6 80 | 2| 191~ 14°-9" 4-6" 156" Bz 5 2-6" |5 2'-6" 4-0" 407 6 | ar-9v | 5 | 182" 2'-5" 9'-5 -2 25'-9"
6 x 3 14107 | 171 | 10 | 62 | 1a-9 | s-e¥ 6 0 | 3| 158" 10"-6" - -3 — 4 2-6 | 4 26" 2-0" 4-0" 7| a9 |4 | 1a-2e 2'-0" 7-3 8'-11" 21°-4"
6 x 4 18-107 | 21-97 | 1 | e-2 | 111 10"-10Y5" 6 g0 | 3| 19-u~ 14:-9" a-6" 156" [z 5 2.6 |5 26" 2-0" 4-0" 7| a2r-97 | 5 [ 182~ 20-5 9'-5 -2 25'-9
7x3 14-107 | -t [ | -3 15-9%" | 8-6%" 6" a0 | 3] 158" 10"-6" - -3 — 4 2-6 | 4 2'-6" 2-0" 2-0" 8 | 17-9" | 4 | 1a-2- 2'-0" 7-3" 8'-11" 21'-4"
7 x4 18-107 | 21-9 |10 | 7-3 181, | 10-105" | 62" g0 | 3| 19~ 14:-9" a-6" 156" [z 5 2.6 |5 26" 2-0" 4-0" 8 | 21-97 | 5 | 182~ 20-5 9'-5 -2 25'-9
8 x 4 18-107 | 21-9 |17 | 8-3%" | 19-1%" | 10-10Y," 7 80 | 4 | 19-11" 14°-9" 4-6" 156" 6'-1" 5 2-6" |5 2'-6" 4-0" 407 9 | ar-9v | 5 | 182" 2'-5" 9'-5 -2 25'-9"
TABLE OF REINFORCING STEEL FOR ONE END
c”élvzim BARS S | BARS SI BARS U-ONE PER EACH LENGTH SHOWN BARS Ul ONE PER EACH LENGTH SHOWN BARS V BARS V1
(FEET) ,E;A’Zslg,, Bgf_ﬂ%} 30° WALL | 0° WALL Bg’?'fsT "4 @ 127 ®4 @ 127 “4 - EQUALLY SPACED ®4 - EQUALLY SPACED
2-*4 2-"4 30° WALL 0° WALL 30° WALL 0° WALL
SxH | N0 ¢ C2 Cs Ca LENGTH | LENGTH | LENGTH | LENGTH | LENGTH Cs Ce Cr Cs Cs Ce C1 Cs NO. Co Cio Cu Ciz LENGTH | NO. Cq Cio Cu Cr2 LENGTH
3x 2 5 [ 97 a-a7 6-8" 73 13-11 9-10" | 12-8" -4 33 50" 9'-8" - - a-a7 g'-4" - - 2'-9 6" 1-6" -9 6-3" 5 | 2-97 6" 16" 1-9” 6'-3"
3x3 7| -0 4-4 7-9 8'-5" 167-2" 12-2 | 17-4" 157-4" 437 5-0"" 98" 14°-3 - 4-4 8'-4" 12/-4" - 3-9~ 6" 2'-0" 20-3" 7-3" 7| 3-9v 6" 2'-0" 20-3" 7-3"
4 x 2 5 [ 10°-7" 50-5 77-8" 8'-4" 16"-0" 10°-10" | 12-8" -4 3-3 5-0"" 9'-8" 14°-3 - 4-4" 8'-4" - - 2'-9" 6" 16" -9 6-3" 5 | 2-97 6" 16" -9 6'-3"
4x3 7| 12-n 5/-5 8'-10" 9'-6" 18"-4" 13-2 | 17-4 15'-4" 40-37 50" 98" - - a-a7 g'-4" 12/-4" - 3-9~ 6" 2'-0" 2'-3" 73" 7| 3-9v 6" 2'-0" 2/-3" 7-3"
4x4 9 [ 152" 5'-5 10-0" | 10-7" 20°-7" 15-6 | 21-11" 19'-4" 5-3 5-0"" 98" 14°-3 18-10" 4-4 8'-4" 12/-4" 16-47 |10 | 4-9~ 6" 2'-6" 2'-9" 8'-3" 9 | 4-9v 6" 2'-6" 2'-9" 8'-3"
5x 2 5 [ 11-8” 6'-5" 8'-7" 93" 18-1" - | o12-8e -4 3-3 5-0"" 98" - - 4-4 8'-4" - - 6 2'-9 6" 16" 1°-9 6-3" 5 | 2-97 6" 16" 1-9 6'-3"
5x 3 7| 130 6-5" 9-10" | 10-6" 20°-4" 14-2 | 11-ar 15°-4" 40-37 50 98" 14°-3 - ar-av 8'-4" 12°-4" - 8 3-9~ 6" 2-0" 20-3" 73" 7| 39 [z 2'-0" 20-37 73
5x 4 9 [ 16-37 6'-5" -0 -8 22'-8" 16-6" | 21-11" 19'-4" 5-3 50" 9'-8" 14'-3 1810 a-a7 g'-4" 12'-4" 16-47 |10 | 49~ 6" 2'-6" 2'-9" g'-3" 9 [ a-9~ 6" 2'-6" 2'-9" 8'-3"
6 x 3 7| 14-n- 75 10-10" | 11°-6” 22'-4" 15-37 | 174" 15°-4" 4-3" 50" 9'-8" 14°-3 - 4-4" 8'-4" 12/-4" - 8 3-9~ 6" 2-0" 20-3" 7-3" 7| 3-97 6" 2'-0" 20-37 7-3"
6 x 4 9 [ 1737 705 12-0" | 128~ 24'-8" 1767 | 21-11" 19-4 53 50 98" 14°-3 18-10" ar-av 8'-4" 12°-4" 16-47 |10 | 49~ 6" 2-6" 2-9" 8'-3" 9 | a-9~ [z 26" 2-97 8'-3"
T x3 7| 1807 8'-6" - | o121 24'-6" 16-37 | 170-4n 15°-4" 40-37 5-0" 98 14°-3 - ar-ar 8'-4" 12°-4" - 8 3-9~ 6" 2'-0" 20-3 73" 7| 3-9- [Z 2'-0" 20-37 7-3
7T x4 9 [ 18-4” 8'-6" 131 13'-9" 26'-10" 18-7 | 21-11 19'-4" 53~ 5-0"" 98" 14'-3 18-10" ar-a7 g'-4" 12/-4" 16-47 |10 | 4-9v 6" 2/-6" 2'-9" g'-3" 9 | 4-9v 6" 2'-6" 2/-9 8'-3"
8 x 4 9 [ 19-av 9'-6" 14-1 14'-9" 28'-10" 197 | 21-n 19'-4" 53 50" 98" 14'-3 1810 a-a7 g'-4" 12/-4" 16-47 |10 | 49~ 6" 2/-6" 2/-9" g'-3" 9 [ a-9~ 6" 2'-6" 2/-9" 8'-3"
TABLE OF REINFORCING STEEL FOR ONE END TOTAL QUANTITIES
CULVERT ONE END
(géég) 2 BARS W 2 BARS W, B;_'?}S Y — p— NOTE:
" CONC. | RE-BARS | RUNNERS | HAND-LAID -3
30° WALL 0° WALL HEADWALL END s REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT.
S X H SIZE LENGTH | SIZE LENGTH LENGTH CU. YD. LB. FT. SQ. YD. ¢ CULVERT 3.
3 x 2 %5 11'-6" *5 10°-4" 3-11" 3.1 373 36.09 5.3 ¢ PIPE RUNNER
3x3 | *5 | 162" 5 14'-5" 3-1 4.7 526 53.08 6.8 \
4x2 | *5 | 116" *5 10°-4" 4011 3.4 399 36.09 5.5 ) /:c>
4x3 | 5 |16-2" 5 14'-5" 411" 5.1 558 53.08 7.0 R § j PIPE _ARCH AND ELLIPTICAL PIPE CULVERTS
4 x 4 "6 20°-11" 6 18-7" 411 7.2 779 81.17 8.5 © > o
&N J FOR PIPE OR ELLIPTICAL PIPE
5x2 | *5 | 106" “5 10°-4" 6-0" 3.7 426 36.09 5.7 & 3 CULVERTS SELECT APPROPRIATE
5x4 | ®6 | 20-11" "6 18°-7" 6-0" 7.6 816 81.17 8.6 —1 B BARS:
e [55 [we [ w [wes | vo D oo v o
6 x 4 "6 20°-11" "6 18°-7" 7-0" 8.1 853 8117 8.8 R, EggAL T1 BARS 12 CTS. INO. = S + 2)
7x3 | %5 | 16-27 “5 14'-5" 8'-1" 6.5 655 53.08 7.5 A
7x4 | *6 | 20-11" 6 18°-7" g'-1" 8.9 892 81.17 9.0 TOEWALL END THE WEIGHT OF THE ADDITIONAL BARS AND THE
Tt [ [er [wo o | o PIPE_RUNNER LAYOUT SSOTIow, ST 6 COUCREIE Iy T S0
L+ 4"
VARIES VARIES
A o o o 5 s v 5 2o 207 SHEET 2 OF 2
il il - 1 | - I N S
~ » CuT LINE I/N& oF T B B ; " b ¢
g " 2obaL —— . . ? & & ‘ 2 1llinois 1ollway
BARS P CUT LINE— Sﬁhs“ Ca’| Cs3 SPACES )7 U“‘Ez}'éi’hs” » » . | . o | Open Roads for a Faster Future
|C8 | Cr | gg%ts Ciz| Cu ggk’é‘és ) 30° WZLL | 0° WALL : ) ! g i o
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
Coul ¥ ovaca BARS PI BARS Q BARS V_AND VI DOWELS H DOWELS J 15° SKEW 1:4 SLOPE H = 4’
APPROVED., .. .. e e DATE 6 12009 STANDARD 815_02




BARS T - TIP BARS
L . TO CLEAR PIPES
DOWEL H

o
8" BARS Y 3 BARS Y
DOWEL J ';/Fﬂa_ﬂ- ,/_

7\/ =i%| 77~

PIPE 0.D. X 4 + 1”7

PIPE 0.D. - 1%" ¢ PIPE RUNNER 1

TOP OF W[NGWALLj
1 X 2" SLOTTED HOLE

¥2"® BOLT WITH WASHERS Tvp
PLACED IN A 7"@ HOLE .
FIELD DRILLED IN WALL.

q
W — == T /PIPE 0.D.+1%"
] | AT P MIN. /_
0.D. OF PIPE W LToL |
oR P ARCH i — 1P L6 || SEE PIPE RUNNER LOCATIONS Iy
- . 5"
c ( \X w ghaRs L ' DETAIL FOR DIM. BOLT WITH WASHER
_1 [ § // BLOCKOUT FOR PIPE SECTION AT WING Y2"P BOLT (LENGTH:
/4 B -SCH. 40 PIPE PIPE 0.D. + 2"
. Y 4 PIP
/T al / (WIDTH=PIPE 0.D. + 5" TOP OF WINGWALL 4B _SCH. 80 PIPE DbE 4+ i
Tl : PIPE 0.0./ 2
] p L ¥, BOLT WITH WASHER . PLAN AT HEADWALL
|| L BaRs P o / OR THREADED ROD EPOXY PIPE 0. + NOTE:
; ” GROUTED IN A %@ HOLE
] | i 8 .
~_ ¢ PIPE ARCH BARS U u:«—BARS Yy o4 | W/_A MIN. EMBEDMENT OF 9. A %“? X 9/, BOLT WITH ADDITIONAL B WASHER PLACED
LBars v A 7@ HOLE IN THE PIPE IN A 7”@ HOLE DRILLED THROUGH THE HEADWALL OR
B 37 CL gg?‘NEgD N}AY ?g Féf;'-[% . A ¥ X 8" THREADED ROD EPOXY GROIEI/TED IN A 79
. LLED IN LIEU H HOLE WITH A MINIMUM EMBEDMENT OF 6% MAY BE USED
HALF PLAN HALF PLAN SECTION B-B BARS Z SLOTTED HOLE SHOWN. IN LIEU OF CAST-IN-PLACE BOLT SHOWN.
SHOWING REINFORCING SHOWING DIMENSIONS
BARS SECTION C-C

PROVIDE 2/>"'@ ACCESS HOLE

SECTION THRU TOEWALL END OF R € PIPE & BOLT TOP OF WALL PIPE 0.0./2 - /2"
L _
FOR PIPE AND PIPE-ARCH CULVERTS NOTE: ELEVATION AT WING 9 . //
DOWEL BAR J & H NOT NOTE: . PIPE 0.D.72 + 3
REQUIRED WITH EXISTING BOX D - a3
CULVERTS PROVIDING TH =
REINFORCING FROM THE EXIST. BOX ;L%%,E%D()U]TSSIBHEE DF;L':AEETER. A
s IS EXTENDED INTO THE NEW CONCRETE
A MIN. OF 1'-3".
DOWELS J " 5 |MPIPE 0.D./2 + ¥a"
BAR K : 7 T /AL A Ve Ya
(BAR K1 SIMILAR) V DOWELS J WW
[ DOWELS H BARS Wl_—‘ ELEVATION AT HEADWALL
2 HEADWALL BARS E — N CONTRACTOR SHALL
, BARS K ~BARS Y PROVIDE BARS AS E
- NEEDED TO SUPPORT Ol oL
/ & o [|  BAR W ON INSIDE 0.Lli1or L
z BARS Vl—",l FACE OF WINGWALL PIPE RUNNER —
0= @ \ e 2-0" ||| Zancle|_| 2-o"
EE—(' g BARS 7 BARS Ul—< l 9" - LP E -
Lol 3
oW
sa& = DETAIL A
Sy - CONST. JT.— || ~8ARS C
=¥ ~N w . 1 CL
& 5 BARS U | S ) S S
ARS El ) 7
o~ BARS W I e 8ARS F1 o ¥a"p BOLT
e a
E g BARS DI B " 3 ANCHOR BAR
I T ] o
] [%2] l 11 ~— —l_.
: z > e 8" ANCHOR BARS
© z ki \ CONTRACTOR SHALL PROVIDE 2-*3
4 << -
- = @ | © - SECTION A - A ANCHOR BARS PER SIDEWALL BOLT
I [ @
< \ m 3 S DETAIL B
— @ © -_—
& 2 | T~ TOP FACE
- B
AS 2 I PIPE RUNNER DETAILS
E ” V' AFTER
. _1 s 2 IREXS WELDING
© % ¢ CULVERT
[4) * L2X2X %"-3"¢ PIPE
” = I3 L 2/ x 2/2 X Y%- I,
= 2 L BARS R 3/5'6 & 479 PIPE / °
/ / * 71 LENGTH = Lo, LiOR Lg
/// @ @ * k\ =4 53] MINUS 4'-0" (SEE DETAIL A) /’
A s P -
]
1 s s SECTION E - E _[/ €= DIRECTION OF TRAFFIC
N ¢ CULVERT J o W 1-0"| we | TF | *NOTE: - 7E € ROADWAY
(Typ3 2 3-0" WHERE Lo, L1OR L4 EXCEEDS THE FOLLOWING LENGTH DIRECTION OF TRAFFIC memmp [
TOEWALL END THE PIPE RUNNER SHALL BE STRENGTHENED OVER /
S = DESIGN SPAN MIDSPAN AS SHOWN. =
ELEVATION D-D S
H = DESIGN HEIGHT —_—
PIPE LENGTH
HALF PLAN HALF PLAN DOWEL BARS EXTENDING * * 3@, SCH. 40 12'-8"
Iy —— P — INTO THE CONCRETE BOX 32", SCH. 40 17'-3" CULVERT SKEW ORIENTATION
SHOWING REINFORCING BARS SHOWING DIMENSIONS CULVERT ARE INCLUDED 3/, SCH, 80 2201
IN THE QUANTITIES. 479, SCH. 40 22'-6"
FOR BOX CULVERTS o s e SHEET 1 OF 2
GENERAL NOTES:
1. ALL CONCRETE SHALL BE CLASS SL 4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 15° % 7.5° AS Illirnois :?0'11"’&?]/
SHOWN PER CULVERT SKEW ORIENTATION ON THIS SHEET.
2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A %" x 45° CHAMFER. CHAMFER Open Roadls for a Faster Future
ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF ONE FOOT BELOW 5. DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A TRANSVERSING LOAD
FINISHED GROUND LEVEL. COVER FROM THE FACE OF CONCRETE TO THE FACE OF 1,800 POUNDS AT YIELD AS RECOMMENDED BY RESEARCH REPORT DATE REVISIONS
OF REINFORCEMENT BARS SHALL BE 2“, UNLESS OTHERWISE SHOWN. 280-1, SAFETY TREATMENT OF ROADSIDE CROSS DRAINAGE STRUCTURES, SAFETY END TREATMENT FOR
TEXAS TRANSPORTATION INSTITUTE, MARCH 1981. 5T-5005 | REVISED NOTES
3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR 3-1-2010 | MoDIFieD cuLveRT skew bETail reviseo | SINGLE AND MULTIPLE CULVERTS
REINFORCED CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS EROSION PROTECTION AND NOTESI 15° SKEW 1:4 SLOPE H < 8’
@&»Q_%W REQUIRED IN HEADWALLS FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE OF HORIZONTAL DISPLACEMENT (ViH). : =
6-1-2009 ADDED TO THESE QUANTITIES. 7. FOR EROSION PROTECTION SEE STANDARD BI9
APPROVED. g e o 0nTE SHRT ~ : STANDARD B16-02




APPROVED

CHIEF ENGINEER

PIPE RUNNERS FOR ONE END
TABLE OF DIMENSIONS WINGWALL PIPES - ONE PER EACH LENGTH SHOWN HEADWALL PIPE
0° WALL 30° WALL
TOTAL
SIZE
H|S L NL NR ww W @ w, @ WR WF | H | oA SCHEDULE L1 Lo L3 La Ls Lg S |No.p Lo LENGTH
39 [ 14-a- 144" 16-6%" 7| 9-3%" 177" 8'-3/a" 3" 7 3| 3” 40 10'-0" - B 10'-8" B B 9 [4 | 15-1" 81.00 NOTE:
4 9 [ 18-a” 18"-4" 21-2" 7 9-3%" 19'-10%," 107" 9" 8" RER 40 14'-3" - B 14-11" 62" - 9 4 [19-a" 112.50
5 |5 | 22-4" | 22-4" 25-9Y5" 7 52" 18"-0%4" 12°-10%a" 1-3" 8" 5 [ 3, 20 186~ 83" z 192" 10-57 = 52 [ 23-7" 103.33 REINFORCEMENT BAR BENDING DIMENSIONS ARE OUT TO QUT.
6|6 | 26-4" | 26'-4" 30"-47" 7 6'-2/2" 21°-5" 15'-2Y/5" 1-9” 82" 6 35" 80 22-9" 12'-6" - 23'-5" 14'-8" 5-9"” 6 |3 | 28-0" 162.25
I EE 30'-4" 30'-4" 35'-0'/4" 7 7-3" 24'-9" 17'-6" 2'-3" 9" 7 4 40 21°-0" 16'-9” 6'-1" 21'-8" 18'-11" 10°-0" 713 [ 32-3" 202.67
8 |8 | 34-4~ 34-4" 39-7%" 8" 8'-3Y>" 281" 19'-9%a" 29" 92" 8’ 4 80 31°-3" 21'-0" 10°-10" 31-11" 23'-2" 14-3" |8 |4 | 36-6" 277.25
¢ CULVERT
TABLE OF REINFORCING STEEL FOR ONE END TOTAL QUANTITIES INCREASE IN
ONE END QUANTITIES FOR I’
1-BAR C 1-BAR C1 BRP | RN #4-BARS E@D *4-BARS El MINIMUM & INCREASE IN &
30° WALL 0° WALL 30° WALL | 0° WALL 30° WALL 0° WALL RIPRAP | RIPRAP RIPRAP | RIPRAP
CONC.  |RE-BARS | puMPED HAND-LAID | CONC. |RE-BARS | puMpED |HAND-LAID
H | SIZE | LENGTH | SIZE | LENGTH LENGTH LENGTH NO. | LENGTH NO. | LENGTH H ]S | Cu YD LBS. SQ. YD. sQ. yp. | CU. YD. LBS. SQ. YD. | SQ. YD.
3 [ *4 16'-11" *4 | 14'-8" 18'-10" 16-7" 2 16'-0" 2 16'-2" I ER 7.4 904 17.4 7.6 0.20 30 1.56 0.17
27| =2 207" *4 | 188" 236" 207" 2 | 204" 2 202" |y 9.9 1132 24.8 a1 0.20 30 2.03 0.17 L
5 22'-2" *q | 228" 241" 241" 2 | 2a-8" 2 24'-2" 55 1.7 179 23.3 9.9 0.20 30 2.49 0.17 z .
o | =4 30°-9” ®q 26'-8" 32'-8" 28°-7" 3 29'-0"" 3 28'-2"" 6 | 6 15.0 1587 33.9 11.6 0.20 30 2.95 0.17 I g:
T [ %5 355" *s | 30-8” 37-4" 321" 3 334" 3 322" T T 18.7 1909 6.4 13.2 0.20 30 3.41 0.17 T
8 | *5 40'-0" *5 | 34-8" ar-11” 367" 3 37-8" 3 36'-2" 8 | 8 24.0 2441 60.8 14.9 0.20 30 3.88 0.17 ?‘w g
TABLE OF REINFORCING STEEL FOR ONE END 5&52;5155%50 ]
BARS F EQUALLY SPACED BARS FI EQUALLY SPACED DOWELS H | DOWELS HL | DOWELS J 1-BAR K 1-BAR KI 2-BARS W 2-BARS Wl
*5 @ 12 “5 @ 12 4-26 30° WAL | . -
30° WALL 0° WALL 30° WALL 0° WALL 0° WALL 30° WALL 0° WALL ;] | 1)
W o[s1ze [No.| o Cz C3 ca |LENGTH [s1ze [no.| ¢ Cs Cs Ca LENGTH |NO. | LENGTH | NO.| LENGTH | LENGTH | size | cs LENGTH | SIZE | ce LENGTH | SIZE| LENGTH | SIZE | LENGTH L6 L5 LalLo d//// Lo Ll L2 L3
3 |*a_ |7 | r-n” | 2-1” 20" | 2-0" | 92" |*4 |7 11" 21" 2-0" | _2-0" | 9-2" 3 | 307 |3 | 3-0" 2-6" | *5 24" 3-10" | *5 23" ETES 16'-4" 5 146" TOEWALL END
4 =2 |9 | v-1" | 2-1" | 23" | 2-3" | 98" |4 |9 -1 21" 2'-3" 2-3" | 9-8” 4 | 30" | 4] 3-0" 4-6" | "5 211" 4'-5" *5 2-9” 43" | "6 | 21-1” "6 18-7"
5 [#a |11 [ 1~ | 317 26" | 2-6" | 10-2" |=4 | U | r-1" 31" 26" 2-6" | 102" |5 | 300 |5 | 3-0" 26" 5 3-6" 5-0" 5 3-3 4-9" | *6 25-10" | *6 22'-9" PIPE RUNNER LAYOUT
6 =5 [ 13 | v-n~ | 3-8" | 2-9" | 2-10" | 109" |=5 [ 13 | 1-11" 36" 2-8" 2-9° | 10-1"_| 6 | 300 |6 | 3-0" 2-6"_| *5 41" 57" *5 3-9” 5-3" | *6 | 301" %6 | 26-11" IPE_RUNNER LAYOU
T [*5 [ 15 | 2-0" | 43" 317 327 | 115" |5 |15 | 2'-0” 21" 3-0” 317 1-3" 7 | 30 | 7 | 3-0" 26" __| *5 4-10" | _6-4”_| *5 44" 5-10" | "6 | 35-3" "6 31-0"
8 [+6 |18 | 2-1" | 4-10" | 3-5" | 3-67 | 12-1" |%6 [ 1T | 2-1" 48" 3-4" 35 | w-u' [ 8 | 300 |8 | 3-07 4-67_| *5 56" 7-0"_| *5 2-11" | _e-5" | %6 | 40°-0" 6 352"
TABLE OF REINFORCING STEEL FOR ONE END
BARS U- ONE PER EACH LENGTH SHOWN BARS Ul - ONE PER EACH LENGTH SHOWN BARS V BARS V1
w4 @ 127 %4 @ 12" #4-EQUALLY SPACED %4-EQUALLY SPACED
30° WALL 0° WALL 30° WALL 0° WALL
H Cq Ce Co Cio Cn Ci2 Ci3 Cia Cz Cs Co Cio Cu Ciz Ci3 Cia  |NO. Cis Cie Ci7 Cig Cig | LENGTH [NoO. Cis Cis C7 Cig Cig LENGTH
3 51" 9-8" 14-3" - - - - - 24" 8-4" 12°-4" N - N - B 8 310" B 22" 25" 0" | &6-1" 7 310" 9" 22" 25" 1-0" 61"
2 | 5-1" 9-8" 14°-3" 18-11" - - - - 44" 8 -4" 12°-4" 167-4" - N - B 1n | 41 w0 | 2-9" 3-0" 0" | 1-9” 9 41" 10" 2-9" 3-0" 10" 79"
5 [ 51 9'-8" 14°-3" 18-11" | 236" - - - 4-4" 8-4" 12-4" 16'-4" 204" N - - 13 | 5-11" 0" | 3-3 36" -0 | _8-9” 1 511" 10" 33" 36" 1'-0" 8-9”
6 | 5-1" 9-8” 14°-3" 18-11"_ | 236" | 281" - - 49" 84" 12-4" 16'-4" 20"-4" | 24'-a" - - 5 | 6-1" 107 | 3-9” 4-0" -0" | 9-9” 13 | 6-11" 10" 3-9” 4'-0” -0 9'-9”
7 5 9-8” 14-3" 18-1" | 23-6" | 28-1" | 32-9" - 44" 84" 12-4" 16'-4" 20-4" | p4-4" | 28-4" B 17 | 8-0" n | 4a-4 277 1-0" | 10-11" 15| 8-0" 1" 74" -7 0" [ 10-11"
8 | 51" 9-8" 14-3" 18-11" | 23-6" | 28-1" | 32-9" | 31-4" | 4-4" 84" 12°-4" 16'-4" 20-4" | p4-47 | 28'-4" 32-4" | 20 | 9-0" 0" | 4-10" | 5-1" 1" | 121 17 | 9-0" 1" 2-10" | 5-1" U1 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 | NoO.
H|s LENGTH | LENGTH | NO.|LENGTH | NO.|LENGTH | NO.|LENGTH ENGTH ] 7] " (L THE NUMBER OF BARS S, T AND 2 SHALL BE INCREASED
e el L : L5 2 J Le . .|L : U - -6 10 = gz :g BY 1 FOR EACH 1 FOOT OF INCREASE IN DIMENSION “W,"
| =9 [ 12-2" | 168" |10 ] 5-4 |16 10" | 10 ~0"_|_6-8" % '
4 | =9 | 12-2" [ 19-0"_ |10 | 5-4~ |18 | &-10" | 10 | 3'-0" 7-8" l - l - Cs 12 5 |25 | 10 (2) THE LENGTH OF BARS R AND Y SHALL BE INCREASED
5 | =5 | 60" | 17-2v |6 [ 5-4 [16 | 6-10" [ 6 | 3-0" | 8-8" & ® - 13 6 |26 | 11 g]*Mé'h;'s/lzo”N”f)SR”EAC“ 1 FOOT OF INCREASE IN
6 | =6 | 17-0" [ 20-6" |7 | 5-4° |20 | e-10" | 7 3-0" 9-8" = = lc‘n 14" 6 |21 | 11
7| =7 | 7-u7 [23-107 |8 | 5-47 |23 | e-10" | 8 3-0"_ [ 10°-8" i 9] | 0° WALL 15’ 6 |28 | 12 (3) THE NUMBER OF BARS P SHOWN ARE FOR SINGLE SPAN
8 | =8 | &-11" [27-3 |9 [ 5-4- |26 | 6-10" [ 9 3-0"_ [ 11-8" 30° WALL i 16 T 29| 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 7Y 8 30 | 13 BOX ADDED.
DOWELS H AND H1 BARS K R R BNT THIS DIMENSION SHALL BE INCREASED BY 1-Y5" INCHES
g? g = :: FOR EACH 1 FOOT INCREASE IN DIMENSION 'S,
22 | 9 |35 | 14 (5) 2 BARS FOR 30° WALL, 2 BARS FOR 0° WALL
VARIES VARIES THE LENGTH OF THIS BAR INCLUDES ONE 1'-6” MINIMUM LAP.
3 (0° WALL) I——I ~ w
6" (30° WALL) R N fals] B
R Tk I ey e
N @ N o Ol ®w I l
R = C, Cy Cis Cie B;(‘ l\..’ l\\l " H 4" I—I I—I
N - CUT LINE o3 b o K : B i
3 3 N s . N
CUT LINE NO. OF BARS Zw T e |1 T N ©
\7—‘ T ?EQUAL SPACES i:ﬁ“ LA ! °8 L 0° WALL & &,E L & SHEET 2 OF 2
NL+3" (0° WALL) il ¢ cAe 30° WALL -
NR+4 (30° WALL) 18] Ci FOR BOX FOR PIPE le| 2'-0" S
FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM CULVERTS CULVERTS FOR BOX FOR PIPE Illinois Toll e
BARS D BARS F AND F1 BARS V AND V1 DOWELS J BARS Kl BARS S CULVERTS  CULVERTS BARS 7 01‘7 Roads f "FH} =
- BARS T ywen Roads for a Faster Future

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

STANDARD Bl6-02




3/ - M Lreze PIPE 0.D.X4+1
| PIPE ARCH
3 MIN 3 MIN. @ PIPE ARC Y,"9 BOLT WITH
— | /—BARS Y WASHERS PLACED IN
3" CL. 7 ¢ PIPE 5 7" HOLE FIELD
Mm— ] Wi — RUNNER _\ '———‘%—”— — DRILLED IN WALL - —PIPE
H DOWELS H MIN. 0.0.+17%"
] BARS T BARS T1 | Vi NOTE:
DOWELS J : \ |l ~BARS T g
. | = Li,L2,L3 OR Lq SEE PIPE RUNNER / A Y@ X 9, BOLT WITH
B | pral N—] s | v LAYOUT DETAIL (=740 X 6/2" ADDITIONAL R _WASHER
\ : | FOR DIM. BOLT WITH WASHER  pLACED IN A 4“3 HOLE
| | - | 1 Bars v DRILLED TWROUGH THE
ARS Y N Vo HEADWALL OR A ¥,"'@ x 8"
BARS BARS Y | SECTION AT WING WA 728 BOLT THREADED ROD EPOXY
1 | | Ll Vo PIPE (LENGTH i
/ \ g — T a FOR SCH. 40 PIPE 0.0, + " PIPE 0.D.+2") GROUTED IN A %”@ HOLE
/ ~—U " L T s e f6 FOR. 80 PIPE 0.+ 4 "L WITH A MIN. EMBEDMENT OF
DOWELS J  ELA A T 6%’ MAY BE USED IN LIEU
—L I TOP OF WINGWALL PIPE 0.0. + 3" OF CAST-IN-PLACE BOLT
¢ PIPE ARCH——/ ARS T @ 12* TIP OR PLAN AT HEADWALL SHOWN.
’ CLIP TO CLEAR PIPE
HALF PLAN HALF PLAN ELEVATION
TION B-
SHOWING REINFORCING BARS  SHOWING DIMENSIONS PIPE ARCH DETAILS SECTION B-B
NOTE: TOP OF WALL
NOTE: NOTE: —_— PROVIDE 25”9 ACCESS HOLE e
—_— =t DOWEL BAR J & H NOT PIPE O.D/5 ¢ PIPE RUNNER Ve
BARS O, V AND V; ARE TO BE FIELD CUT BARS P1 ARE TO BE FIELD CUT PER CUTTING DIAGRAM. PLACE BARS WITH REQUIRED WITH EXISTING BOX 4"
PER CUTTING DIAGRAM. PLACE BARS WITH DIMENSIONS Cg-C7 BEGINNING AT THE TOEWALL END OF 45° WINGWALL CULVERTS PROVIDING THE
DIMENSIONS C2-C3 AND Cg-Ciz BEGINNING AND BARS WITH DIMENSIONS Cs -Cg BEGINNING PARALLEL TO THE REINFORCING FROM THE EXIST. BOX ELEVATION AT WING ) -——
AT HEADWALL AND BARS WITH DIMENSIONS P BARS. PLACE BARS P2 PARALLEL TO THE P BARS BEGINNING WITH THE IS EXTENDED INTO THE NEW CONCRETE
Cy-Ca AND Cio -Cu BEGINNING AT THE SHORTEST BARS AT THE HEADWALL END OF THE 15° WINGWALL. A MIN. OF 1-3".
TOEWALL END. NOTE: .
Wl PIPE 0.0, IS THE PIPE s+ )\ TIPE 002 - e

CULVERT
(HALF NOT SHOWN SIMILAR)

‘9

3|/2u 9" H

1 s |
| | 1” X 2 SLOTTED HOLE

DOWELS J /
BARS Y \/ DOWELS J— ¥ ;
»JQ« HEADWALL 3rCL.
END,
/ /
BARS Y
7 7 4

3y
|

TOP OF WINGWALL

RUNNER QUTSIDE DIAMETER PIPE 0.0./72 + ¥4”

ELEVATION AT HEADWALL

I—V D
Lo . L1, OR L3 ,
| PIPE RUNNER —~ |
J

i
« |
| e L, 2
vl 2'-0" D ANGLE 21-0"
wv
e 1 z o & WIDE_BLOCKOUT
SiuiLAR) = \ | L DETAIL A
- Y49 x 11" BOLT WITH WASHER OR ¥ 12'* THREADED
BARS U & ROD EPOXY GROUTED IN A %' HOLE WITH A MINIMUM )
BARS U1 u EMBEDMENT OF 7", A %"® HOLE IN THE PIPE RUNNER S5
SIMILAR) e » L MAY BE FIELD DRILLED IN LIEU OF SLOTTED HOLE SHOWN .
N :
(%) \
= £ THRU TOEWALL < ~
w L ¥ ¢ BOLT
7 > ()
=z (%)
S % #3 ANCHOR BAR
BAR W z @
(BARS W1 SIMILAR) >/ , =3 ANCHOR BARS
n CONTRACTOR SHALL -
» BARS W1 PROVIDE BARS AS CONTRACTOR SHALL PROVIDE 2-%3
% / o NEEDED TO SUPPORT ANCHOR BARS PER SIDEWALL BOLT.
y S BAR W ON INSIDE
>/ E FACE OF WINGWALL DETAIL B
/ s T S BARS U1
[
o o« BARS V1—— BARS Sl
4% e 7 o o i BARS P2 OR 0 PIPE RUNNER DETAILS
2 w @ CONST. JT. T /;
Pt 7 = E3— g |
N 3 3 ® L2 x2x %" - 3 PIPE ,<_t] T
v * \JA{ LENGTH = Lo» L; OR L3 L
1Ys" A = ,(/ * /|- MINUS 4°-0'" (SEE DETAIL A
1 Lol o n | oo
N BARS R- 7 . . SECTION D - D SECTION A - A
TOEWALL EN BARS P1 (BARS P2-15° WING) , Y 272 T -»|—3 =
L.
WR [ ‘ C4J 3-0" * NOTE: 300, & CULVERT
) _—
w2 WL WHERE Lo , Li , OR L3 EXCEEDS //
T - THE FOLLOWING LENGTH, THE PIPE
HALF PLAN HALF PLAN ELEVATION C-C gugga; EHAIIIISSEE STgsgccT)Hr_NEo
S —— —_— ' HE M AN A HOWN. /
SHOWING REINFORCING BARS SHOWING DIMENSIONS /=== DIRECTION OF TRAFFIC
* % DOWEL BARS EXTENDING INTO THE S = DESIGN SPAN PIPE LENGTH —_————————— 7—’ ——————————— ¢ ROADWAY
INCLUBED o THE- BUBNTITIES. H = DESIGN HEIGHT 37 @ SCH 40 128" DIRECTION OF TRAFFIC e /
BOX CULVERT DETAILS 3 (p SCH 80 15°-4" /
) / SHEET 1 OF 2
GENERAL NOTES: 309 ~=
1. ALL CONCRETE SHALL BE CLASS SI. 4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 30° * 7.5° AS 1///7 s Toll
) EXPOSED CONCRETE. EDGE » SHOWN PER CULVERT SKEW ORIENTATION ON THIS SHEET. CULVERT SKEW ORIENTATION //inors 7o way
. ALL EX N S SHALL HAVE A 74" x 45° CHAMFER. 2 s1F Ft
CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF ONE FOOT 5. DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A TRANSVERSING LOAD Open Roads for a Lastet [pture
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
TEXAS TRANSPORTATION INSTITUTE, MARCH 1981. SAFETY END TREATMENT
3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR 6-1-2009 | REVISED NOTES 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 DETAIL, REVISED o 2
REQUIRED IN HEADWALLS FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE UNITS OF HORIZONTAL DISPLACEMENT (ViH). EROSION PROTECTION AND NOTES 30° SKEW 1:4 SLOPE H =14

APPROVED

CHIEF ENGINEER

ADDED TO THESE QUANTITIES.

7. FOR EROSION PROTECTION SEE STANDARD BI19.

STANDARD B17-02




TABLE OF DIMENSIONS PIPE RUNNERS FOR ONE END SIZE 3" ¢ CULVERT
e 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. Ly L, L, Ls La HEADWALL END
3x2 10’-10" 11°-2%" 15'-3%" 7 3-5%" 11'-4%," 2'-10%" 10°-10" 6" 40 2 12'-9" 7'-10” - 9'-1" - \
3x3 14'-10" 15-4Y4" 20-11%," 7 355" 14-3%" 317" 14-10” 6" 40 2 17-5" 126" - 13-10” 67"
4 x2 10°-10" 11'-2%" 15-3%" 7 41" 12-6'/5" 2-10%" 10"-10” 6" 40 2 12'-9” 7-8" - 91" -
4x3 14°-10" 15-4/4" 20-11%4" 7 4T 15-5%" 313" 14-10" 6" 40 2 17-5" 125" B 13-10” 67"
4 x 4 18'-10” 196" 26'-1%" 7 1Y 18"-4 7" 5 -0, 18-10" X 80 2 222" 17-3" 7-ar 18-9" 1-4"
5 x 2 10°-10" 11'-2%" 15'-3%" 7 594" 13-8%" 2210 7" 10°-10" 6" 40 3 129" 7-8" - 9'-0” -
5 x 3 14-10" 15-4Y4" 20-11%," 7 5-9/" 16'-1/5" 317" 14-10” X 40 3 17-9” 125" - 13-9" 56"
5x4 18'-10” 19-6" 26-1%" 7 59/ 19'-6%," 5-0V," 18-10” 6 80 3 222" 171" 74" 181" 1-4"
6 x 3 14°-10" 15°-4'/," 20°-11%," 7" 6-11'/" 17'-9%" 3-11%," 14’-10" 6" 40 3 17'-5" 12'-5" - 13'-9” 6'-6" / 7
6 x 4 18'-10” 196" 26'-1%" 7 6"-11/5" 20"-8%" 5-0l," 18-10" 6" 80 3 222" 171" 72" 185" -2"
7 x3 14"-10" 154" 20-11%," 7 81" 1811 3 1Y 14-10” 65" 40 4 17-5" 12°-5" - 139" 66" L4 L3 Ly / Lo LI L2
7 x4 18-10” 196" 26'-1%" 7 81" 21-10Y," 50V, 18-10" /s 80 4 22-2" 171" 72" 18'-5" -2" TOEWALL END FOUAL SPA
8 x 4 18'-10” 19-6" 26'-1%" 7 9 2% 23-0%" 5-0Y," 18-10” 7 80 4 222" 171" 72" 185" 2" -
PIPE RUNNER LAYOUT
TABLE OF REINFORCING STEEL FOR ONE END
CULYERT DOWELS H | DOWELS BARS P BARS P1 BARS P2 - ONE PER EACH LENGTH SHOWN BARS Q BARS R BARS S | Bars sl BARS U - ONE PER EACH LENGTH SHOWN
Feen | *4 @ 127 24 @ 12 e e %4 0 12" va o 12 3oaq [45° WALL [15° WaLL "4 0 12"
2'-6" LG. 2'-6" LG. LENGTH 2-%4 2-24 255 WALL
S X H [NO. % | NO. **|NO. * [NO** | NO. | LENGTH | NO. Cs Cs C7 Cs LENGTH a az a3 a, ag NO. Ci C2 Cs Ca LENGTH LENGTH LENGTH | LENGTH ag a, Qg Qg
3 x2 3 3 2 2 1 13-9° | 5 | 106" 16" 56 | 66" | 112" 54" 91" B B B 5 n-6" | 4-11" | 7-10” 81" 16'-5" 11-10" | 14-107 | 1I'-0" 6-2" 11-10" B -
3 x3 4 4 2 2 0 B 7 | 146" 16" 76" | 86" | 22" 5-47 91" 12-10” - - 7 14-57 | 4-11" | 9-4" 10'-0" 19-4" 14-9" | 206" | 152" 62" -10" | 17-6" -
4x2 3 3 2 2 2 | 13-97 | 5 | 10-6" 16" 56" | 66" | 112" 23" 60" 99" B - 5 128" | 61" 3-0" 9-9" 18-9" 13-0" | 14-10” | 1I-0" 62" 110" - -
4 x3 4 4 2 2 1 17-97 | 7 | 146" 16" 76" | 86" | 2I'-2" 23" 6-0" 99" 136" - 7 51" | 61" 106" 12" 21-8" 15-11"_| 206" | 152" 62" 10" _|_11-6" -
4 x 4 5 5 2 2 0 - 9 | 186" 16" 96" 106" | 25-2" 23" 6'-0" 99" 136" 173" 3 186" | 6-1 - 12-8" 241" 18-107 | 2627 | 13-4~ 6-2" 1-10" | 17-6" 231"
5 x 2 3 3 2 2 3 | 1397 | 5 | 106" 16" s | 66" | 112" 210" 61" 10°-4" - - 5 13-10" | 71-3" 10-2" 10-11" 21" 142" 14-10"_|_11I'-0" 62" 11'-10" - -
5 x 3 4 4 2 2 2 | ar-9r | 1 | 14-6" 16" 767 | 8-6" | 2l'-2" 2-10" 67" 10'-4" 140" B 7 16-9" | 1-3" 11-8" 12-4" 24'-0" 171" 20-6" | 15-2" 6-2" 1-10" | 17-6" -
5x4 5 5 2 2 1 297 | 9 | 186" 16" 96" 10-6"_| 25-2" 210" 67" 10-2" 140" 179" 3 19-8° | 7-37 131" 13-10" 26-11" | 200" | 262" | 19-4” 6-2" 10" | _11-6” 231"
6x3 | 4 4 2 2 3 | 797 | 7 | 14-6" 16" 76 | 8-6" | 22" 327 71 10°-10" 147" - 7 17117 | g-4” 12-9" 136" 26'-3" 18-3" | 206" | 152" 62" 10" _|__17-6" B
6 x 4 5 5 2 2 2 | 21-97 | 9 | 186" 6" 96" 10-6"_| 25-2" 34" 71 10°-10" 147" 18'-3" 9 20-10" | _g'-4" 14-3" 14-11" 292" 2027 | 262" | 19-4" 62" 1-10" | 17-6" 231"
7 x 3 4 4 2 2 4 | 1r-9r | 1 | 14-6” 16" 767 | 8-6" | 22" 40" 79" 1-5" 152" - 7 19-1" | 96" 13-11" 14"-8" 287" 19-5" | 20-6" | 15-2" 62" -10" | _11-6" -
T x4 5 5 2 2 3 | o197 | 9 | 186" 16" 96" 106" | 25-2" 20" 79" 1'-5" 52" 19°-0" 3 22-0" | 96" 155" 161" 31-6" 224" | 262" | 19-4” 62" -10" | _17-6" 231"
8 x 4 5 5 2 2 5 | 2r-9” | 9 | 18-6" 16" 96" 106" | 25-2" 76" 83" 12-0" 159" - 3 231" | 108" 166" 173" 33-9" 236" | 262" | 19-4" 62" 10" | _17-6" 231"
TABLE OF REINFORCING STEEL FOR ONE END TOTAL QUANTITIES
CULVERT " "BARS UL - ONE PER EACH LENGTH SHOWN BARS V BARS VI > BARS W > BARS M1 s v | Bars T ONE END NOTE:
(FEED *4 @ 12" 2 g 12" "4 e 12v 45° WALL 15° WALL 8-%5 8-#5 CONC. | RE-BARS PIPE RIPRAP
o * RUNNERS |HAND-LAID
15° WALL 45° WALL 15° WALL REINFORCEMENT BAR BENDING DIMENSIONS
S X H a5 a, ay; a3 No. Co Cio Cy Cr2 LENGTH | No. Cq Cio0 Chy Ci2 LENGTH | SIZE | LENGTH | SIZE | LENGTH | LENGTH | LENGTH cu. YD. 18, FT. SQ. YD. ARE OUT TO OUT.
3 x 2 46" 81" B B 7 29" X 16" r-9" 63" | 5 2-9" [ 16" 1-9" 6-3" | *5 1457 | %5 10-8" | 4-4" 32" 3.4 391 4167 5.9
3x3 46" 81" 12-9" B 10| 39 6" 2-0" 23" 73 | 1 3-97 [z 20" 23" 737 | *5 202" | *5 14-11" | 4-4” =% 5.4 573 67.17 76
4x2 46" 81" - - 7 29" X 1'-6" 17-9" 63" | 5 2-9” X 16" 1-9” 6-3" | 5 1457 | %5 108" | 56" 32" 3.8 423 a1.67 6.1 *  45° WALL
7 %3 46" 87" 12-9" - 10| 39 6" 20" 23" 73 | 1 397 X 20" 23" 73 | %5 20-2"_|_*5 14-11" | 56" 72" 5.8 610 67.17 7.8
1 x 4 46" 87" 12-9" 6-11" | 13| 4-9° 6" 26" 29" 83" | 9 797 Z 26" 29" 83" | "6 251" | %6 191" 56" 52" 8.3 867 97.83 3.5 *% 15° WALL
5 x 2 46" 81" - - 7 29" X 16" 1-9” 63 | 5 2-9" X 6" 1-9" 6-3"_| %5 1457 | *5 10-8"_| 68" 32" 4. 453 54.17 6.3
5 x 3 46" 81" 12-9" B 10| 39 6 20" 23" 73 | 1 397 [z 20" 23" 737 | *5 202" | *5 141" | 6-8" 42" 6.2 646 84.42 8.0
5 x 4 46" 81" 12-9" 6-11" | 13| 4-9" X 26" 29" 83" | 9 797 X 26" 29" 83 | "6 251" | %6 191" 68" 52" 8.8 309 119.83 9.7
6 x 3 76" 87" 12-9" - 10| 39 6" 20" 23" 73 | 1 397 6 20" 23" 73 | %5 202" | #5 1417 | 7107 22" 6.6 682 84.42 8.2
6 x 4 46" 87" 12-9" -1 | 13| 4-9° 6" 26" 29" 83" | 39 7-97 Z 26" 29" 8-3" | *6 251" | %6 191" 7-10" 52" 9.2 951 119.83 9.9
7 x 3 46" 87" 12-9" - 0| 39" 6" 20" 23" 73 | 7 3-97 X 20" 23" 73 | w5 202" | #5 1a-11" | 9-0" 23" 7.4 719 10167 8.4
7 x 4 76" 81" 12-9" 6-1" | 13 | 4-9" 6" 26" 2-9" 83" | 9 -9 6" 26" 29" 83 | *6 251" | %6 19-1" 90" 52" 10.2 995 141.84 10.1
8 x 4 46" 90" 12-9" 6-11" | 13 | a-9" 6" 26" 29" 8-3" | 9 7-97 6" 26" 29" 8-3 | "6 251" | "6 191" 10-2" 52" 1.2 1038 141.84 10.3 PIPE ARCH AND
ELLIPTICAL PIPE CULVERTS
9 FOR PIPE OR ELLIPTICAL PIPE
. CULVERTS SELECT APPROPRIATE
& VARES & G . C o VARIES & 7__‘ i “ S & “ H " FROM SIZES SHOWN.
) I s I P s . - o . o o AN L] ADD THE FOLLOWING ADDITIONAL
& A& 4 | ? 3 -3 3 2o, 20", % aaRs.
CUT LINE NO. OF - | | | | N | | | | /| 9] (a) 1 ADDITIONAL Y BAR
L+ a _t BARS = e - - ~ ~ () *4 - TI BARS @ APPROX.
- _‘I I‘_CLT&I EQUAL 1 o & 5 5 12 CTS. NO. = S+2)
G ] shacks I i TL BARS
CUT LINE NO.
cut L[NEE/ Z :[-gghso»r I‘BQRSOF - oYy . poge
n EQUAL EQUAL THE WEIGHT OF THE ADDITIONAL BARS AND THE
& | e SPACES Cz|l, Cu SPACES 45° WALL 15° WALL 45° WALL 15° WALL ADDITIONAL QUANTITY OF CONCRETE IN THE HEADWALL
& SHALL BE ADDED TO THE QUANTITIES SHOWN.

BARS P

FIELD CUTTING DIAGRAM

BARS P1

APPROVED

CHIEF ENGINEER

FIELD CUTTING DIAGRAM
BARS Q

FIELD CUTTING DIAGRAM
BARS V_AND V1

FOR BOX CULVERTS

DOWELS H

FOR PIPE ARCHES

FOR BOX CULVERTS

DOWELS J

FOR PIPE ARCHES

SHEET 2 OF 2

Illinors 1ollway

Open Roadls for a Faster F1

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

STANDARD B17-02




BARS T - TIP BARS

¢ PIPE RUNNER

PIPE 0.D. - 17"

TOP OF WINGWALL
1 X 2" SLOTTED HOLE

PIPE 0.D. X 4 + 1”7

10

¥, BOLT WITH WASHERS
PLACED IN A %@ HOLE
FIELD DRILLED IN WALL.

DOWEL H BARS v :
DOWEL J |§__' § TO CLEAR PIPES
0 1) T /—BARS Y
0.0. OF CULVERT PIPE~ | = J‘ﬁ,l ST 77 NIt
OR PIPE ARCH | I \ | | |
I e e ey
@ ? T BARS
(/ \ E © g-BARS
I
/ S //
LBARS U|Ha—8ars P : |
L_:J~BAR$ Y /
HALF_PLAN HALF PLAN SECTION B-B Louns v
SHOWING REINFORCING SHOWING DIMENSIONS BARS Z
BARS SECTION C-C

FOR PIPE AND PIPE-ARCH CULVERTS

NOTE:

“TN- BLOCKOUT FOR PIPE
(WIDTH=PIPE 0.D. + /2"

OR THREADED ROD EPOXY
GROUTED IN A %@ HOLE
W/ A MIN. EMBEDMENT OF
9 A Y"@ HOLE IN THE
PIPE RUNNER MAY BE FIELD

\
10"

SECTION THRU TOEWALL

DRILLED IN LIEU OF THE
SLOTTED HOLE SHOWN.

L1 TO Lg

'/—PIPE 0.0.+1%"

SEE PIPE _RUNNER LOCATIONS

o

DETAIL FOR DIM.

SECTION AT WING

TOP OF WINGWALL

T'® BOLT WITH WASHER —

PIPE 0.D./

2

PROVIDE

lI_ PIPE & BOLT
END OF R E| EVATION AT WING

'/a” R -SCH. 40 PIPE
%' B -SCH. 80 PIPE

PIPE 0.D. + V5"

2!/2"® ACCESS HOLE

t — Y49 X 6'" BOLT WITH

WASHER

Y>"'® BOLT (LENGTH=
PIPE 0.D. + 2

PLAN AT HEADWALL

NOTE:

A %”? x 9, BOLT WITH ADDITIONAL P WASHER PLACED
IN A %@ HOLE DRILLED THROUGH THE HEADWALL OR

A ¥, x 8" THREADED ROD EPOXY GROUTED IN A 7”@

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

NOTE TOP OF WALL
BARS F, F1, V & VI ARE TO BEB FngLD[TcuT _ NOTE 2 . N /
PER CUTTING DIAGRAM. PLACE BARS WITH . " N
L DOWEL BAR J & H NOT REQUIRED NOTE: SN
DIMENSIONS Ca- Ca .Cis - Cis BEGINNING WITH EXISTING BOX CULVERTS PROVIDING PIPE 0.0./2 + 3"
AT HEADWALL & BARS WITH DIMENSIONS C;- Cs. T REINEORCING PRoM The Exter Box PIPE 0.D. IS THE PIPE _
Cie - Cir BEGINNING AT THE TOEWALL END. s IS EXTENDED INTO THE NEW CONCRETE RUNNER OUTSIDE DIAMETER. 1= 5
I—» D A MIN. OF 1'-3" 3 v
W f >
DOWELS J\ . 1 e 9 " . ON-PIPE 00,72 - Yy
| \ | A 5" _N—PIPE 0.0.72 + Ya"
OWELS H (3 a
BAR K (BAR KI SIMIALR) € CULVERT A e v o ELEVATION AT HEADWALL
30° 7/ HEADWALL DOWELS J T en BARS W
BARS Z / eND 6 BARS K BARS Y 1
& — yl —_— CONTRACTOR SHALL I—b E
. S~ - ]:LI , 2 |/ PROVIDE BARS AS
— "\ 7 @ 7 H E[ r g%%DaDOLOInggEORT Lo «L1s Las OR Lg
2 LBARS P BARS 7 _ U FACE OF WINGWALL PIPE RUNNER—
BARS E (FANNED) w \ | BARS VI Dl
BARS El SIMILAR » . 2-07| |y ZLancie|__|2-0"
2 I \ ua | N BARS u1< [ o I—> E
z
z \ const. o1, 1| DETAIL A
= BARS U | 1 \| /—BARS Cl (BARS C SIMILAR)
N \
s BARS W SECTION A - A
~ | \ ? 1 CL.
m :« J £
& | | L.l —8ars 0 ] ¥ ¢ BOLT
3 BARS V g g 3" ANCHOR BAR
H BaRS ¥ : ANCHOR BARS
=
& CONTRACTOR SHALL PROVIDE 2 *3
« SECTION A-A ANCHOR BARS PER SIDEWALL BOLT
w
[ g TOP FACE DETAIL B
= \\\
z ——BAR C
: , PIPE_RUNNER DETAILS
Yie" AFTER
W WELDING
w
[ 30° ¢ CULVERT
= * L 2I x 2 xl/%"-g./“qz\ PIPE N
- L 2Y, x 2% x Y-
* L - 344 & ag PIPE //
* i 1l & LENGTH = Lo, Ly, L4OR Ls
% T = MINUS 4'-0"" (SEE DETAIL A) ;
: J @ DIRECTION OF TRAFFIC
Co. ) \Bees SECTION E-E /
y TF | “BaRS s —_ —_—————— 7‘ ——————————— ¢ ROADWAY
3 L. * NOTE:
TOEWALL END 2" 3-0" NOTE: DIRECTION OF TRAFFIC memmp
/ - WHERE Lo, Ly LaOR LsEXCEEDS THE FoLLOWING
- LENGTH THE PIPE RUNNER SHALL NGTHEN
[ " ELEVATION D-D OVER WIDSPAN AS SHOWN. ;
i R
EROSION PROTECTION PER 500
L, DRAINAGE. MANUAL HALF PLAN HALF PLAN NGTH
D PIPE LENGTH CULVERT SKEW_ORIENTATION
SHOWING REINFORCING BARS SHOWING DIMENSIONS 39, SCH. 40 12'-8
3", SCH. 80 15'-4"
FOR oX C VERTS S = DESIGN SPAN H= DESIGN HEIGHT 3V%"¢§CSCH'08° §§E.
% % DOWEL BARS EXTENDING : = pi e T e
INTO THE CONCRETE BOX OR B uL SHEET 1 OF 2
CULVERT ARE_INCLUDED —
IN THE QUANTITIES. GENERAL NOTES:
. .
I ALL CONCRETE SHALL BE CLASS SL 4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 30° + 7.59, AS Illinors ?ollmy
SHOWN PER CULVERT SKEW ORIENTATION ON THIS SHEET. Roads 1 Fas f'-
2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥, x 45° CHAMFER. Open Roads for a Fastef Future
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 DATE REVISIONS
THE FACE OF REINFORCEMENT BARS SHALL BE 2", UNLESS OTHERWISE SHOWN. 280-1, SAFETY TREATMENT OF ROADSIDE CROSS DRAINAGE STRUCTURES, SAFETY END TREATMENT FOR
TEXAS TRANSPORTATION INSTITUTE, MARCH 1981. 6-1-2009 | REVISED NOTES
3. CONCRETE OUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR 3-1-2010 [ MoDIFIED cuLverT Skew DeTalL. revisen] OINCLE AND MULTIPLE CULVERTS
REINFORCED CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO EROSION PROTECTION AND HOTES 30° SKEW. 1:4 H<8' & S=VARIES
Q&»Q%W REQUIRED IN HEADWALLS FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE UNITS OF HORIZONTAL DISPLACEMENT (ViH), ’
6-1-2009 ADDED TO THESE QUANTITIES.
APPROVED. . ... IRRRTRNTRET DATE PI1eVYY L. 7. FOR EROSION PROTECTION SEE STANDARD BI1S. STANDARD Bl8_02




TOTAL QUANTITIES INCREASE IN
ONE END OQUANTITIES FOR 1°
TABLE OF DIMENSIONS MINIMUM & INCREASE IN g
RIFRAP | RIPRAP RIPRAP | RIPRAP
CONC. |RE-BARS . CONC. |RE-BARS -
Hs L NL NR W W, w, (@ ™ WR WF i3 cu. ¥, | tes. | DGMRED HAND-LAID | N, | is. | ZYMRED HAND-LAID
39 [ 144" 14105 20-3/a" 7" 10'-4%," 20°-10%" 310" 14°-4" 3" 7" 7.5 1006 20.3 8.6 0.22 33 1.73 0.19 NOTE:
4] 9 [ 18-4" 18°-11%,"" 25'-11Y" 7 10°-4%," 23'-9%," 4-11" 18'-4" 9" 8" 10.3 1265 29.1 10.2 0.22 33 2.25 0.19 -
55 | 22-27 231" 311 70 591/, 221/ 5 11%," 22-4" | 1-3" 8" 12.2 1373 28.2 11.2 0.22 33 2.76 0.19 REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT.
6| 6 | 26-4" 27-3%5" 3120 7" 6 -11Y5" 26'-2Y," 7% 264" | 1-9” 85" 15.8 1851 40.9 13.0 0.22 33 3.28 0.19
7 |7 30°-4" 31,_4%,, 42'-10 y4,, g 8-1" 300_3|/2u 8-1! " 30-4" 2-3" g 20.7 2326 55.9 14.9 0.22 33 3.79 0.19
8 | 8 | 34-4" 3565 48-6%" 8" 9-2%" 34-4/," 9-2%" 34-4"_ | 2-9” 95" 36.7 2953 73.2 16.8 0.22 33 4,30 0.19
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 B D B *4-BARS E #4-BARS EI
Size 15° WALL 45° WALL ToTAL 45° WALL 157 WALL 45° WALL 15° WALL BWALE| 1WA @
H| (DIA) SCHEDULE L L2 Ls La Ls Le Ly Lg s No. Lo LENGTH [z LENGTH SIZE_|LENGTH LENGTH LENGTH NO. | LENGTH | NO. | LENGTH
3 3" 40 =11 - - 13-3" 6-0" - N - 9 4 16'-10” 97.50 4 20°-8" 4 15'-3" 22'-9" 17-2" 2 17°-0" 2 2U-4"
a 3" 80 16'-8" - - 18'-0" 10'-9~ - - - g 4 2U-1" 13053 | *4 26'-4" 4 19°-5~ 28'-5" 21-4 2 2U-1" 2 21-0"
5 3yzu 80 21-4" -6 _ 22'-8" 15-5 8-2 N _ 5 3 26'-4" 156.72 [y 32-0" [y 2377 34'-1" 256" 2 25-3" 2 32'-8"
6 | 3% 80 261" 16'-2" B 279" 20-2" 12-11" 5-8" - 6 3 3I-0" 199.91 4 37-8" 4 27°-8" 39'-9~ 29'-7" 3 29'-4" 3 384"
T 49" 80 30°-10" 20°-11" 1-0" 322" 24-9" 17°-8" 10-9" R 7 a 359" 288.75 | "5 44'-10" 5 31'-10" 26°-11" €) 33-9" 3 33-6" 3 44-0"
8 a 80 35:-9” 25°-8" 15'-9+ 36°-10" 29°-1" 22:-4" 15'-1" 7°-10" 8 4 40°-6" 348.43 | 5 50°-6" *5 36'-0" 526" ) 37°-10" 3 3r-r 3 49°-8"
TABLE OF REINFORCING STEEL FOR ONE END
BARS F EOUALLY SPACED BARS L BARS F1 EQUALLY SPACED 'I?g\'l:-LlS2 H ng:u.lsz H D:JWEL-SG J 1-BAR K 1-BAR K1 2-BARS W 2-BARS W1
° ° ° b 45° WALL 15° WALL 45° WALL 15° WALL
45° WALL 45° WALL 15° WALL A Sz
H [size |no. | ¢ C, Cs Ca LENGTH | SIZE |NO. Co LENGTH | SIZE | NO.| €, C2 C3 Ca LENGTH | NO.|LENGTH | NO.| LENGTH | LENGTH | sIzE Cs LENGTH | SIZE Ce LENGTH |[SIZE | LENGTH SIZE | LENGTH
3' I4 10 l'_ll" 2:_2:: 2:_0:: 2:_1:: 9:_3u '4 - - _— -4 8 l:_llu 2:_2:: 2'_0:0 2:_1:: 9,_3,. 3 3:_0:: 3 30_000 4"6" 's 30_1:: 40_7:: '5 20_300 3:_9:: '5 19"”." '5 14"11"
a [ =a T2 [ r-n~ [ 2-8" 23" 24" | 9-9v 4 [1_ | 310" 6-5" | *a |10 | 1-11" | 2'-8" 2-3" 2'-4" 9-9° | 4| 3-0° |4 | 3-0" 26" *5 | 3-10” 5-47 "5 2-10" | 4-a* | "6 258" 6 19°-2"
5 *a [15 | r-u” | 3-2" 26" 2.7 | 10-3" | *a |2 | a-6" 71" 4 |12 | r-u” | 3-2- 26" 21" 10-3" | 5| 3-00 |5 | 3-0" a4-6" *5 | 4-6" 6-0" | "5 3-4" 2-10" | "6 315" "6 23 -5~ NUMBER OF HEADWALL
6| =5 |18 ] 1-n”_| 3-8 29" 2-10" | 10-9" | *5 |2 | 5-3" 7100 | *5 |14 | 1-n" | 3-8° 29" 2-10" | 10-9" | & | 3-0° |6 | 3-0" 26" "5 | 5-3" 6-9" | *s 31 557 | *6 372" “6 27 -8" PIPE RUNNERS
71 %5 |20 2-0" .37 30 32 5" 5 13 | 6-0" a7 %5 (16 | 2-00 | 4-2" 317 3 W-ar | 7 [ 30" |7 | 3-0" 26" %5 | 6-0" 76" w5 25 5o | 7 wr © | 7 ST FOR 1 END
8 | *6 | 23| 2-1" 24-10" | 357 36" | 12-1° | "6 |3 | 69" 9-4" *6 |18 | 2-1" | 48" 3-4" 35" w-u-_| 8 | 30 |8 | 3-0" -6~ *5_ | 69" 8-3" | *5 5-0" 66" |7 500" @) | °7 362" S No. | s 1 no.
10 | 5 |23 | 1
TABLE OF REINFORCING STEEL FOR ONE END [T 5 |24 | 1
127 | 6 |25 | 12
BARS U- ONE PER EACH LENGTH SHOWN BARS Ul - ONE PER EACH LENGTH SHOWN BARS V BARS V1 3 T & T2 12
*4 @ 12" "4 @ 12 *4-EQUALLY SPACED 24-EQUALLY SPACED . 2
45° WALL 15° WALL 45° WALL 15° WALL 14 v ler| 12
5 | 7 |28 | 13
H Cr Cs Cso Cio Cu Ciz Ci3 Ca® Cr Cs Co Cio Cu Ciz Ci3 Cia NO. Cis Cis Cit Cis Cig LENGTH [ NO. Cis Cis Cit Cig Cig LENGTH 16 8 |29 | 13
3 o2 -9 s — — = = = 76" a7 o — — = = = o 3 o 7.3 75 | 10" T 7 NG 5 >3 75 10 | &8 T T8 T30 14
e o2 g T R = = = Yo P 2o | e~ — = = = 31 5-07 107 200 | 300 | 10" 70 |9 50" 0 007 T 30" [ 1o | 710" w T8 13 1 1a
= o T e 231 289 | == = = Yoy P 29 [ e | 210" - = = 5T &0 0 3-a- e | 10 g0 1 T &0~ 0 3an 3 | 7o | &0 o 19 132 15
6 6-2" 1°-9" 17°-5" 23-1" | 28'-3" | 34'-5" -- - 46" 8-7" 12-9" | 16-1"__| 21'-0" | 25-2" -- -- 18 | 7-0" 10" 3-10"_| 4-0" 1'-0" 9-10"_ |14 | 71-0" 10" 3-10" | a-0" | 1-0" | 9-10" 200 | 9 [33] 15
7 6-2" '-9” 17°-5" 23-1" | 28°'-9" | 34'-5" | 40-0" - 26" 8 -7" 12-9" | 16-11" | 21-0" | 252" | 29°-4" - 21 | 817 1 2457 47" -0 | 1r-o" |16 | 8-1" 1 45" -1 [ _1-0"_| 1-0" 2 | 10 |34 | 16
8: 60_2:: ll:_gu 17:_5:: 23:_1:: 28"9" 34:_5:: 40"0" 47:_3:: 4:_6:: 8:_7:: 12:_9" 16"11" 21:_0:: 25'-2" 290_400 33'.5" 24 go_lu 11" 4:_11:: So_lu lo_lu 12:_2:: 18 go_ln ”." 4'_11" 5,_1" lo_ln 12._2" 22: 10 35' 16
TABLE OF REINFORCING STEEL FOR MINIMUM “S” - ONE END
BARS Y | BARS R BARS Z BARS S BARS T BARS P
12-@*5 6-*5 =4p12" 412" =4012" 8-*5
H| S | LENGTH | LENGTH |No.| LENGTH [No.| LENGTH |No. | LENGTH [LENGTH
3| =9 | 1w-4- 19-10" |10 | 5-4" |20 | 6-10" |10 | 3-0" | 6-8" NOTES FOR TABLES:
4 =9 | 1r-a” 22-10°_[10 | 5-4" |23 | 6-10°__|10 | 3-0" | 71-8" %
5 =5 | e-9" 211 6 5-4" |21 | 6-10" 6 30" | &-8" 1. THE NUMBER OF BARS S, T AND Z SHALL BE INCREASED
o =6 | 7510- | 25-2 7 52 25 Te 10 |7 30 | 98 BY 1 FOR EACH | FOOT OF INCREASE IN DIMENSION “W1".
=7 | 91 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 | 610" | 9 30" | 1-8" 5 BY 1'-1%" FOR EACH 1 IF INCREASE IN DIMENSION “S*.
N i W T —
" ° Cs Ce y 3 3. THE NUMBER OF BARS P SHOWN ARE FOR SINGLE SPAN
_ T oy tass WaLL) — — 5 e j}f’ PIPES OR BOX CULVERTS. THIS NUMBER SHALL BE
. 2 - _ g v || T INCREASED BY 4 FOR EACH MULTIPLE OF PIPE OR BOX ADDED.
[~/ N N N = -
Ny S H & o 45° WALL 15° WALL 4. THIS DIMENSION SHALL BE INCREASED BY 1'-1%' INCHES FOR
N O T 57 (=3 ] FOR BOX FOR PIPE EACH 1 FOOT INCREASE IN DIMENSION S
N4+ 1-0"" (H=5'-8") 27,,2'('Hfgf)‘"&5" 2-3" TYP.,— CULVERTS CULVERTS 5. 2 BARS FOR 15° WALL, 2 BARS FOR 45° WALL.
S e UNLESS NOTED
15° WALL 2‘2:% " 6'%"" (H=7'88" DOWELS J 6. THE LENGTH OF THIS BAR INCLUDES ONE 1'-6" MINIMUM LAP,
BARS K
BARS D AND DI eaRks & BARS Kl
L8 L7L6 L5 LALlo [/ lo LI L2 L3
L VAR[ESl L VARIESl TOEWALL END
~ & PIPE RUNNER LAYOUT
[ sl
Tt 6 T Cis G L
2 G 15_ Cis - p L g -6 SHEET 2 OF 2
4 |——-| a S
CUT LINE — NO. OF BARs—:[ CUT LINE |“| |‘| |—| A Sy L~ ~
EQUAL SPACES 7 /\é\ & & W
Cal C H < N p H N Y o o
i led cu T L W 5 . I | JE Illinois Tollway
FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM H c | N 2:-0" | -1 & 2] 2 w:u. & w:LLL Open Roads for a Faster Future
J 0 J S o SRR
N " —
BARS F AND F1 BARS V _AND VI &7 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

APPROVED

CHIEF ENGINEER

30° SKEW 1:4 H=8" & S=VARIES

STANDARD B18-02




SEE NOTE 1 N TV
SEE NOTE 1 — MIN.

SEE NOTE 1

SIS

+
SEE NOTE 2/

BEDDING
AS REQ.

A
-6
SEE NOTE 1 — MIN.
TSI TIE

SEE NOTE 2 / :
2ls
: ° ol
PLAN-O SKEW, H=4" PLAN-O SKEW, H=18" %g

—

/~ SEE NOTE

SECTION AT HEADWALL

BEDDING
AS REQ.

OTHER PRODUCT OR
STONE RIPRAP

- /L NN J\

SEE NOTE 1
SEE NOTE 1
SECTION B-B
NOTES:
1. THE PREFERRED METHOD FOR ACHIEVING EROSION PROTECTION AT END SECTIONS
SHOULD BE THROUGH THE USE OF PRODUCTS THAT PROMOTE REVEGETATION
WITHIN THE AREA OF CONCERN.
2. THICKNESS "t WILL BE DETERMINED BY THE 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 B10 TO Bl8.

PLAN-SKEW, H =4’

PLAN-SKEW, H =8

FILTER FABRIC
(AS REQUIRED)

BEDDING MATERIAL
(AS  REQUIRED)

DATE

REVISIONS

3-1-2010

REVISED EROSION PROTECTION

AND NOTES

EROSION PROTECTION

APPROVED. . ............... DATE Y. 0.9% "% ..
CHIEF ENGINEER

STANDARD B19-01




TOP SLOTS
4"x4"'x2" FOR GRATE

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

4"x4"x2"* FOR GRATE

/> BOTTOM SLOTS

APPROVED

CHIEF ENGINEER

3. SEE STANDARD B23 FOR GRATING DETAILS.

T1. ) ) i ) i i T
[ 1 I [ | | I | I | I | I | FI
A NOTE: Ny A
E‘)<_;'4 DIAMETER EXPANSION o - ] DIMENSIONS AND OUANTITIES IN TWO WINGWAI_I_S 1:4 SI_OPE
| s S RS Ko RAETR ERIBIOLS Sy Col O s o .
w| = XPANSION SHIEL AN| ' AM HOOK| LTS. HOOKI s
- 22 BOLTS SHALL EXTEND A MINIMUM OF 9" INTO NEW CONCRETE WITH =\ CULVERT DIMENSIONS NO. OF sPacEs | CQNG e | Shire
3 S ANCHORAGE IN ACCORDANCE WITH THE STANDARD SPECIFICATIONS. s HEIGHT H L S T u A E B c D LBS.
- CY *
MINIMUM CERTIFIED PROOF LOAD = 4,080 LBS. @
= 36" 3-8 | 14-0" 14°-5Y/g" 2 | 2-87 | 22 | 2-2e | - 4 - 1.33 21
L] L] | _ | ll I G | I i | I/ | ] I ‘ | I_I a2 3 | 16-an | 16-107 2 | 320 | 2og" | 227 | a K i 18 285
7= oS / ag” 4-97 | 18-a7 | 18'-10%" 2 | 327 | 2r-2n | 2e2e | - 6 - 2.23 333
. h BARS 547 §-3 | 2047 | 2011y 20 | 3-6% | g | 220 | 4 2 R 272 a
60" 510" | 22'-8" | 23-4%" 20 |36 | -2 | 220 | - 8 - 3.36 504
PARAPET WALL MAY BE
REMOVED AND RECAST
(FIELD ENGINEER OPTION)
s
LA °
W (8-4" MAX.) |<_—|_I_
8" | _ (84" MAX.) _, 8" o
I _I— TABLE OF BARS
TYPE [ IN ONE WINGWALL 1:4 SLOPE
— —] N
N
— /) > NO. 4 REINFORCING BARS
z (= [ ] Cﬁéﬁ? MARK TYPE Rgg"[) LENGTH| a b
35 | >~—— %" DIAMETER EXPANSION 4e c o
= 3|4 BOLTS AT 18 CTRS. VARIEs . c . Ty e 36" 4h 36 STR. 4 |13+-8"
© . .. *4 h BARS AT WAX : o 43 3/4" EXP BLT | --- 30| -
4 v BARS AT 12" CTRS. EQUAL SPACING MIN..GZ. 172 1 - .t [ v Bars o 4v 36 2 7 56" | 2-0 | 3-6~
= %% =4 x BARS AT 12" . h BARS 4% 36 1 15 | 4aw | 2eg | -2
a [, . 1. TYPE 2
= e ™\ a2 4h 42 STR. 5 |167-0"
= \ . x BARS —=—]|e 3/4" EXP BLT | --- 7 | -
....... Y | —— s N ® , . . 4y a2 2 10 | e-0" |1°-11"" | 41"
EXISTING CUTOFF— o AN / o g w_BARS 4 x 42 1 17 | 4r-q | 20-2 | 2e-2nr
WALL Y ',' - /I o 3 BN . - a8 4h 48 STR. 5 |18-0"
D ~'/14“ B ‘_l S *4 w BAR AT 12” CTRS > o ) 3/4" EXP BLT | --- 4
3 - 4y 48 2 12 |e-5" |1-107 | 4-1"
*4 s BARS 12" o )>—1- BARS [=1— s BARS 4 x 48 1 19 4'-4" | 20-2 | 2'-2*
@ 12" CTRS. -
[ 4 t BARS AT 12” CTRS. N 547 4h 54 STR. 6 |20-0"
NOTE: - SECTION A-A “4 r BARS AT 12% CTRS d | WIDTH OF FLOOR SLAB _ | TYPE 3 3/4% EXP BLT | --- 4 |
—_— . : ! ! 4v 54 2 14 |e-11" |1-10" | 51"
v BARS ARE TO BEGIN AT THE CULVERT 4 x 54 1 2 | aan | 220 | 3
END OF THE SLOPE HEADWALL _
%% CUT BARS IN FIELD TO g SECTION B-B 60" 4n 60 STR. T |220-a
FIT MINIMUM 2 CLEARANCE " M
< 3/4" EXP BLT | --- 5
SINGLE BOX ¢ 84 4v 60 2 16 | -7 | -1 | 5°-8"
4 x 60 1 23 | a-an | 20-2v | 2027
EXISTING HEADWALL TABLE OF BARS IN SLAB 1:4 SLOPE
TO BE REMOVED (PER FT. OF FLOOR SLAB WIDTH)
CULVERT NO. REINF.| cCY.
HEIGHT MARK TYPE | pegp | LENGTH | b | gs. «|CONC. GENERAL NOTES:
36" 4n 36 1 1 a1 -1 | 20" | 27 .45 l. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥ X 45°
4w 36 STR. | 1 13-8" CHAMFER. CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A
4136 STR | 18 |W-(0-4" MINIMUM OF ONE FOOT BELOW FINISHED GROUND LEVEL. COVER
Yo" EXP BLT | --= | 0.67 | --- FROM THE FACE OF CONCRETE TO FACE OF REINFORCEMENT
4s 36 3 1 3-1" BARS SHALL BE 2" UNLESS OTHERWISE SHOWN.
a2 an 42 1 1 -1 -1 | 2-0" | 32 .53
4w 42 STR. | 1 16'-0" 2. CONCRETE QUANTITIES SHOWN ARE FOR REINFORCED CONCRETE
4t 42 STR | 20 |W-(0"-4") BOX CULVERT HEADWALLS.
—_ ;'4"4 EXP4ZBLT 3 0.167 P
EXISTING APRON TO BE s ek it . PAY ITEMS ARE IDENTIFIED BY AN ASTERISK (1.
REMOVED IF APPLICABLE ag" 4n a8 1 1 a1 2-17 | 2-0" | 33 .58 3 *
4w a8 SR 18-0", 4, ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT
4+ 48 STR | 22 |w-0-a"
. TO UNITS OF HORIZONTAL DISPLACEMENT (V:H),
Ya" EXP BLT 0.67
b 4s 48 3 1 3-7"
54" 4n 54 1 1 a1 -1 | 2-0m | 37 64
4w 54 STR. | 1 20°-0"
4154 STR | 24 |w-t0r-4"
Ya" EXP BLT | --- | 0.67 | ---
SAWCUT OUTSIDE AND INSIDE s 5 2 ! 3
AW 7 1 P 1 | 20"
OF HEADWALL 2““DEEP. REMOVE 60 : o gg STR } 2;._141.. Z-u 20 33 -10
CONCRETE HEADWALL 4t 60 STR | 26 |w-0'-4"
REMOVAL DETAIL AR | | | 5
X — . .
Illinois Tollway
NOTES: Open Road’s for a Faster Future
1. TYPE 2 “v” BARS SHALL BE ORDERED FULL LENGTH AND CUT IN THE FIELD. DATE REVISIONS
THE REMAINING PORTION OF THE “v* BARS SHALL BE USED IN THE OTHER WALL. T 5005 [ REVISED NOTES HEADWALL TYPE IV
2. THE LONG LEG OF THE “n* BAR SHALL BE VERTICAL. 1-1-2011 | REVISED NOTES BOX CULVERT < 84 WIDTH

STANDARD B20-02




il 1 1 01 1 1 1 1
A ~—SEE DETAILS FOR GRATE
L S I I . -
U L] L] ] 1] L] L] L]
PLAN VIEW (NO SKEW)
SINGLE BOX CULVERT < 84" WIDE

w
5%
T éé"
FLOW L[NE\
. ey
.
"
L
SECTION A-A
END TREATMENT - MULTIPLE OR SINGLE
BOX CULVERT
¢ ROADWAY

1:4 SLOPE

SEE DETAIL
FOR GRATE

L

NOTE:

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

APPROVED . .. ... ........... bDaATE 7 1. 9Y¥Y7 ..

CHIEF ENGINEER

PLAN VIEW

SKEW ORIENTATION

VAR’ES

9"

(TYP.)

EQUAL SPACING @ 6" CTRS.

K

: T Yo' X 17 (TYP)
§ BAR NO. 2
| S
J\\ & \
Q > il o
- BAR NO. 2 L &
-
N _\ ~ = > A
< N
™ gy & . &
Vo X 17 (TYP.)—\ 5 Z ~
=
H v
o 2 ,)
Q
t:\ ::\ Q IzJ — 1l TYP.
~ ™~ — § : N %.. |/4"
~] g & 2 <L
g z g oz L o
2 & 31 5 ¢ s = SECTION C-C
« “’ & z SKEW
3 - £ %
[:2] /ED
C C
T 0 e Fa— ] '
«[8 S L
:L_ = __l: W (8'—4" MAX.)
—H3, Ya — 8" , (84" MAX) , 8"
2-6" TYPE A GRATE 7"—[— ’
2'-0" TYPE B GRATE 4 ~
2'-6" TYPE A GRATE — = . \
CRATE DETAILS 2-0" TYPE B GRATE — I S
] ]
(NO SKEW) GRATE DETAILS LT
(WITH SKEW) “ -
\‘ ) a ‘\: a
N\ N
o
o
GRATE DIMENSIONS AND QUANTITIES :
M
IN ONE HEADWALL TYPE IV l_._‘_._'___J
BASED ON A 1 FOOT WIDTH, 1:4 SLOPE, AND NO SKEW
CULVERT GRATES BARS FOR ONE GRATE HEADWALL | |
ULV WIDTH OF FLOOR SLAB
WEIGHT | NUMBER | TvpE BARZAR NO. 1 BARSBAR NO. 2 (LBS.) . |
REQUIRED REQ’D. REQ'D. LENGTH RE::;'D. LENGTH EACH GRATE S EC .l_ I O N B _ B
W-1.
36~ 3 B 2 W-0.75 —£32-1| 1-10%" 16.6W - 19.3 "
05 SINGLE BOX < 84
B e-alfy 18.3W - 22.4
a2~ 5 A w-o.rs (L33 2-47
1 B 2 - 1-10Y5 16.6W - 19.3
. W-1.33
48 8 B 2 W-0.75 T35 1| 110" 16.6W - 19.3
oo p) A > vors L3 ||z 630 - 22.4 GENERAL NOTES:
a B 2 . 0.5 -10/5" 16.6W - 19.3 . ALL TABLE DIMENSIONS AND QUANTITIES ARE FOR SINGLE BOX CULVERT
HEADWALLS. TO ADAPT ANY OF THESE TABLES FOR DOUBLE BOX CULVERTS,
60" W-1.33 e DOUBLE THE NUMBER OF GRATES REOUIRED AND ADD AN ADDITIONAL WALL.
10 B 2 W-0.715 —p5 "l 1-10%; 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 FOR " S * -- SLOPE 1:4 3. QUANTITIES FOR SKEWED HEADWALLS NOT SHOWN.
FOR VARIQUS CULVERT SIZES AND SKEWS 4. PAY ITEMS ARE IDENTIFIED BY AN ASTERISK (3K ).
5. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS
CULVERT NO
T SKEW <10° 10° € 20° 20° ¢ 30° OF HORIZONTAL DISPLACEMENT (V:H),
36~ 14°-5/g" 14- 1% 15'- 4y" 16'-8"
a2+ 16"~ 10 17- 1~ 17°- 11~ 19°-5/,
a8~ 18'- 10%" 19'- 2V 20°-1Yy" 21°-10"
54" 20°- 117" 21'- 3% 22'-3%" 24'-2%" AN
60~ 23~ 4% 23~ 8% 247-10%" 26119 Illinois Zbllwqy '
Oper Roads for a Fastes Furture
DATE REVISIONS
STEEL GRATE FOR
6-1-2009 | CHANGED SECTION B-B DIMENSION

REVISED NOTES

HEADWALL TYPE IV

BOX CULVERT =< 84’ WIDTH

STANDARD B21-01




N [ ] [

\—TOP SLOTS

4"x4"x2" FOR GRATE

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

] /
BOTTOM SLOTS —

4'"x4"x2" FOR GRATE

(8'-4" MAX.)
L -

=
Z_ 'y BARS Z—h BARS
PLAN
B — NOTE:
& € v BARS ARE TO BEGIN AT THE CULVERT
- b END OF THE SLOPE HEADWALL
R B e
L2l
K e
\-_. hl BARS
= vl BARS
"4 v BARS AT 12 CTRS. v
*4 h BARS AT M:,f’ES
EOUAL SPACING 2n| e S
4 s BARS XK "4 x BARS AT 12" / - 6
@ 12" CTRS.
E — _'__
1 evaba RN |
4 Ml I R T A\ L '\VV\‘
PR
hi . N SIS o
Z — & 5 *4 w BAR AT 12" CTRS RIRR
+ BAR—L__ |. 1 | o -
| 1 c m : =
12" 3 CUT BARS IN FIELD TO
1 %4 t BARS AT 12 CTRS. FIT MINIMUM 2" CLEARANCE \c
%4 n BARS AT 12" CTRS. =
B 4J SECTION A-A
_— - |
| w | | w | "
| 84" MAX. | 8'-4" MAX. | | |
N 2" MIN. 8" 8" 2" MIN, 8| 3 8" -
= | (TYP.) | | (TYP.) | = J
n | | [
I I Y 7 T — — = .
\ / ] 3 | N
2-%4 hl BARS | m
@ 8" CTRS. | A T
EACH FACE .
T | = h BARS —[—@ ;
-7 F—r— —A1—1rr———- = S N
| N\ x BARS —=1|\
! @ =+ v BARS
| a w BARS
T s
|=—¢ PIPE ARCH |~ ¢ Piee
2-%4 vl BARS * )>—+ BARS |~1—s BARS
| e 6” CTRS. |
EACH FACE (TYP.)

WIDTH OF FLOOR SLAB
| |

SECTION B-B
ELLIPTICAL PIPE OR PIPE-ARCH

APPROVED . . . ... ........... bDaATE 7 @ .S¥Y7 ..

CHIEF ENGINEER

WIDTH OF FLOOR SLAB | WIDTH OF FLOOR SLAB
I I

SECTION B-B
CIRCULAR PIPE

SECTION C-C

DIMENSIONS AND

QUANTITIES IN TWO WINGWALLS 1:4 SLOPE

LU TTeARCH | CIRCULAR DIMENSIONS NO. OF SPACES CONC. HDWLS. T REINF-
(SPAN < 77" | (DIAMETER) H L S T u A E B8 c D CY.aEc LBS.
RISE ¢ 30" 32 12'-0" 12-4l/p" 2¢ | 20-8 20-2% 202 - 3 - .98 1M
RISE § 36” 3-8 | 14-07 | 14-5Y" 20 |28 | 2m2e | 22 | - 4 - 133 21
RISE ¢ 42 a-3 | 16-an | 167-10" 2v |32 | 2-ge | 227 | 4 - - 1.78 285
RISE 48 a-90 | 184" | 18"-10%" 2v |32 | 22 | 2e2v | - 6 - 2.23 333
RISE § 54 54v 530 | 204" | 20011V 27 |36 | 220 | 2-2v | 4 2 - 2.72 an
RISE ¢ 60" 60" 5-10¢ | 22'-8 | 23-4¥," 20 | 367 | 2z | 220 | - 8 - 3.36 504
| e 6-4" | 24-8" | 25-5Vg" 20 |36 | 2-2v | 2w | 4 | a4 | - 3.96 561
—
o
Cur | © i
o o g
o
TYPE 1 TYPE 2
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. REINF.| CY.
- H MARK TYPE | 20 | LENGTH | @ > | oo %|cone
H MARK TYPE | proip [LENGTH| @ b g s 4 Tweoam
ar 4w 1 8 50" | 44 | g
4hn STR. | 4 |n+-8 . an 1 1 a7 | 2-17 | 2v07 | s2 | .38
3-2¢ av 2 5 | s-0 | 20" | 30" aw STR. | 1 121"
4 x 1 13 404 | -2 | 2r-2 : + S;R 114 w_(30:_74u)
. e
4ah STR. | 4 |13"-8" 4n STR. | 4 |w-0'-4
3.8+ ‘v 2 1 |56 | 20 | 3-8 4o | 8 o |am10v | g
4 ) 15 | arean | gragee | 2 5og : n slT i : 1;'::3 |z | zeon | ss | a3
4h STR. 5 [18-0" a1t STR | 18 |W-0'-4")
4 3 1 377
4:-3" 4 v 2 10 6-0" |1°-11" 4-1 S
g | ormee | 5o an STR. | 4 |W-0'-4"
4 x 1 17| a-an | 22 | 22 Ty | 8 e |55 | s | 1 1
n str. | 5 |0 - : n slT ] : 1?;'-:)" -1 | 2-0" | €5 | .50
4'-9" 4v 2 12 6'-5" |1'-10"" | 4'-7" 4+ STR 20 W-(0"-4')
4 x 1 19 | a-a0 | 220 | 2-2¢ 4s 3 1 37
e an STR. | 4 |w-0-a
an STR. | 6 |20-0 PR | 8 ot | g | g
5-3+ av 2 14 |61 [1r-107 | 51 g an 1 1 a-10 | 2-1 | 2-0 | 88 | .55
4% ) ot | aeae | 2 | g 4w STR. | 1 18"-0"
41 STR | 22 |w-0-a
an STR. | 7 |22-a” 4s 3 1 377
510" av 2 16 | 7ot |11 | 5-8 an STR. | 4 |w-0-a
VN I 4w 1 8 -1 |65 | 8
4x ! 23 | |z |22 I an 1 1 a2 | 2-0m | 16 | 60
n stR. | 7 |z4-a- 4w STR. | 1 200"
. 4t TR | 24 |w-0-a
6'-4 4y 2 18 8-1 |1'-11" | 6'-2" i 53 2l ;)'_7"
4 x 1 25 | 4-a0 |22 | 2-2 e SR | 4 |w-o-an
4w 1 8 -8 |7-0" | 8"
510" an 1 1 -7 | 2-1v | 2-0" | 82 | .66
4w STR. | 1 22-a"
41 STR | 26 |w-0'-a
4s 3 1 3o
an STR. | 4 |w-©-a
av 1 8 g2 |16 | 8 | 87 | .
i an 1 1 a-nr |21 | 2-0n
4w STR. | 1 24-2"
41 STR | 28  |w-0-4"
GENERAL NOTES: a1 R 2w
I 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. . .
3. PAY ITEMS ARE IDENTIFIED BY AN ASTERISK (3 ). ﬂlolplgl?llrfa tibf{/{?fl'a) Dlrre
aster Futu
4. SEE STANDARD B23 FOR GRATING DETAILS.
5. ALL CONCRETE SHALL BE CLASS SI. baTE REVISIONS HEADWALL TYPE 1V
6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL 6-1-2009 ] CHANGED SECTION B-B DIMENSION

DISPLACEMENT TO UNITS OF HORIZONTAL DISPLACE-
MENT (V:H).

REVISED NOTES

PIPE & PIPE-ARCH CULVERT

STANDARD B22-01




8

r>
|

8

M 1 1 1 1 1 1 1
SEE DETAILS FOR GRATE
U L] L] ] ] L] L] L]
PLAN VIEW (NO SKEW)

SINGLE BOX CULVERT <

84" WIDE

VaR[Es

Max, g~
MIN, 6{2

¢ ROADWAY

NOTE:

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

L

SECTION A-A
END TREATMENT -

MULTIPLE OR SINGLE

|
|
L I

BOX CULVERT

1:4 SLOPE

! | ] *
- [ | [ T
el [ |
@ «J __| SEE DETAIL | ! |
FOR GRATE [
L
PLAN VIEW

SKEW ORIENTATION

APPROVED

CHIEF ENGINEER

:N :N N
S S
,\ &
[ I BAR NO. 2 ¢
I N ~
c = ~ -
] N ) "] w
a * ' o
S Yo' X 1" (TYP.) 5 zZ
N N E
© © a
© o =
~l ~1l
g I S
Q - (%)
g -
% l\\ e & z
= z = FS
2 - o 2 -
o . (=] o
w (=] / w 4
4 w
-
"4
<
[:2]
C (o
4
. '_L_ s e B 1
N NS X
%_ S E >
_._I__ Yo Yo' _,I_<_ -
2°'-6"" TYPE A GRATE
2'-0" TYPE B GRATE

GRATE DETAILS
(WITH SKEW)

Vo X 17 (TYP.)
BAR NO. 2

BAR NO. 1
7

™ ©

y‘u

2'-6" TYPE A GRATE

2'-0" TYPE B GRATE

GRATE DETAILS
(WITH SKEW)

GRATE DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE 1V

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

3" CLR

GENERAL NOTES:

1

CULVERT HEADWALLS.
DOUBLE CULVERTS, DOUBLE THE NUMBER OF GRATES REQUIRED
AND ADD AN ADDITIONAL WALL. (WALL THICKNESS SHALL BE SAME
AS THE CENTER WALL THICKNESS OF THE CULVERT.)

2. FOR QUANTITY CALCULATIONS DIMENSION “W" SHALL BE MEASURED

IN FEET.
3,
4

b

-

Ve

1"

TYP.
Yo 174"

SECTION C-C

W (8'-4" MAX.)

8" , (84" MAX) _, _ 8 ‘
—_ — .

O RS
] ]

r{ \}i |

! WIDTH OF FLOOR SLAB !
SECTION B-B
SINGLE BOX < 84"

ALL TABLE DIMENSIONS AND QUANTITIES ARE FOR SINGLE
TO ADAPT ANY OF THESE TABLES FOR

QUANTITIES FOR SKEWED HEADWALLS NOT SHOWN.
PAY ITEMS ARE IDENTIFIED BY AN ASTERISK ( ).
ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT

TO UNITS OF HORIZONTAL DISPLACEMENT (V:H).

Ilinoss 1Tollway

Open Roadls for a Fas

HEADWALL
GRATES BARS FOR ONE GRATE CRATES
H NUMBER TYPE BASQR NO. 1 BAggR NO. 2 (LBS.) ¥
REOUIRED | REQ‘'D. REQ'D. LENGTH REQ'D. LENGTH EACH GRATE
3-2¢ 5 8 2 w-.75 w% N I 7 16.6W - 19.3
3-8~ 6 B 2 W-.75 w‘—? S -10 16.6W - 19.3
5 -1, -4l 18.3W - 22.4
- A 2| yrs VL3 | 24
1 B 2 . 1-10Y>" 16.6W - 19.3
4-9” 8 B 2 w-.75 w% R UL /AS 16.6W - 19.3
q A W-l. -aly 18.3W - 22.4
5.3 2 Ww-.75 (; 23 |27
q B 2 . 1-10Y" 16.6W - 19.3
5'-10" 10 B 2 w-.75 w1_g3 T -0 16.6W - 19.3
q -l. -4l 3W - 22,4
grean A 2 Wots Wég?i gl 2-ee 18.3 22
6 B 2 . 1-10Y" 16.6W - 19.3
DIMENSIONS FOR 'S " - SLOPE 1:4
FOR VARIOUS CULVERT SIZES AND SKEWS
NO o o o
H SKEW <10° 10° < 20 20° < 30°
3-20 121_4|/2u 12'-6;'4" 13°-2** 14,_3%"
3'-8" 14._5|/4u 14._7;/4" 150_4|/4u 16°-8""
q-3" 16°-10" 17-1” 171" 19°-5'4"
4'-9" 18°-10%," 19'-2%" 20°-1Y4" 21'-10"
5-3" 20"“'/2" 21"33/8" 22._3%.. 24._2%..
5°-10" 23'-4%" 23'-8%," 24°-10%" 26°-11%,"
6'-4" 25'-5" 25'-9%," 27'-0%" 29'-4Y" DATE

REVISIONS

6-1-2009 | CHANGED SECTION B-B DIMENSION

REVISED NOTES

STEEL GRATE FOR
HEADWALL TYPE IV
PIPE & PIPE-ARCH CULVERTS

STANDARD B23-01




EDGE OF PAVEMENT |—-Q TRENCH

CONCRETE OR FULL DEPTH— I SEE NOTE 1
HMA PAVEMENT - VAR]ES
~ . e
HOT-MIX ASPHALT = .
STABILIZED AR
SUBBASE (IF USED) <
SUBGRADE AGGREGATE 75 s
(SEE NOTE 31 o] Py %%
RSN IS GO RIINH
i 1% MIN

N}lz !

PIPE UNDERDRAINS, 6 (ENCASED WITH FABRIC
SLEEVE (SOCK) IN CA-16 BACKFILLED TRENCH)

PERFORATIONS SHALL BE TURNED DOWN (SEE DETAIL)

FILTER FABRIC ENVELOPE

HOT-MIX ASPHALT

SHOULDER
4’ AGGREGATE
SHOULDER
EXISTING OR PROPOSED
SIDE SLOPE
CONCRETE SLOPED HEADWALLS
SEE STD. B10
1% MIN z
=
I o

PIPE UNDERDRAINS, 6 — — — —
(SPECIAL)

DETAIL OF PIPE UNDERDRAIN, 6"

(NEW CONSTRUCTION

HOT-MIX ASPHALT

EDGE OF PAVEMENT SHOULDER

CONCRETE OR FULL DEPTH

HMA PAVEMENT VARIES
S T——

HOT-MIX ASPHALT -

STABILIZED e

SUBBASE (IF USED)

SUBGRADE AGGREGATE

¢ TRENCH -—I
i

OR WIDENING WITHOUT GUTTER)

4’ AGGREGATE
SHOULDER

EXISTING OR PROPOSED
SIDE SLOPE

SEE_NOTE 1

(SPECIAL)

(SEE NOTE 3)

e e e

OG0B GNEEORTIHORI Sg%mg%

vl

1% MIN

(SEE NOTE 13) 5“4:

PIPE UNDERDRAINS, 6 (ENCASED WITH FABRIC
SLEEVE (SOCK) IN CA-16 BACKFILLED TRENCH)

PERFORATIONS SHALL BE TURNED DOWN

\—FILTER FABRIC ENVELOPE

(SEE DETAIL)

DETAIL OF PIPE UNDERDRAIN, 6"

(NEW CONSTRUCTION OR WIDENING WITH GUTTER)

12 HOT-MIX ASPHALT—. EDGE OF PAVEMENT —= Sc;l::ETRENTcH
OVERLAY _o| 1-SEE NOTE 1

VARIES

EXISTING PCC
PAVEMENT TO
BE RUBBLIZED

EXISTING GRANULAR
SUBBASE

EXISTING SELECT
SUBGRADE

PIPE UNDERDRAINS, 6" (MODIFIED) ENCASED
WITH FABRIC SLEEVE (SOCK) IN CA-16 BACKFILLED
TRENCH) PERFORATIONS SHALL BE TURNED DOWN

12" x 24"
FILTER FABRIC ENVELOPE
(SEE DETAIL)

SUBGRADE AGGREGATE

(12'* MINIMUM)

HOT-MIX ASPHALT
SHOULDER

4’ AGGREGATE
SHOULDER

EXISTING OR PROPQSED
SIDE SLOPE

PIPE UNDERDRAINS, 6
(SPECIAL)
SEE NOTE 12

DETAIL OF PIPE UNDERDRAIN, 6’ (MODIFIED)

(RUBBLIZED

GROUT (TYP.)

BACK OF
HEADWALL _\

MAXIMUM ALLOWABLE DRAINAGE

CONCRETE PAVEMENT)

SEE NOTE 10

D

PIPE UNDERDRAINS, 6

CONCRETE SLOPED HEADWALLS
SEE STD. BI1O

o

EXISTING EMBANKMENT

CONCRETE SLOPED HEADWALLS
SEE STD. BI1O

6’ MIN

~uyrd

T —RODENT SHIELD INSERTED
_\ 2 T0 3" INTO PIPE
\

0.063 DIA.

o

|
|
DISTANCE TO OUTLET OR SEPARATION : B
DISTANCE BETWEEN OUTLETS o
(SEE NOTE 11) o I s
ROADWAY B A
PROFILE DISTANCE Z
GRADE (%) END OF
<1 250 FT. PIPE
BETWEEN 1 AND 2 375 F1. . N N
32 500 FT. (NOTE 6) N S N

RODENT SHIELD PLACEMENT

APPROVED

CHIEF ENGINEER

0.44"

SECTION A-A

|~ AFTER GALVANIZING

SEE NOTE 1

/EDGE OF PAVEMENT

COUPLING OR EQUAL
WITH 2 CLAMPS (TYPICAL)

EDGE OF PAVEMENT\

FLOW K—- %

PIPE UNDERDRAINS, 6
OR PIPE UNDERDRAIN, 6
(MODIFIED) (TYPICAL)

PIPE UNDERDRAINS, 6" 4

~—|- + ———OuTLET
AN

(SPECIAL) =~ |
L12
ON GRADE
8" MIN.
OVERLAP

21
(SEE NOTE 5)

FILTER FABRIC ENVELOPE

(NEW CONSTRUCTION OR WIDENING)

** MIN.
OVERLAP

24"
(SEE NOTE 5)

FILTER FABRIC ENVELOPE
(RUBBLIZED CONCRETE PAVEMENT)

DETAIL OF RODENT SHIELD

FLOW —— FLOW —=— —~— FLOW
—
Wl
90 DEG. ELBOW (TYPICAL) =HIE
(30" RADIUS MINIMUM) 3 |5
[
\ 1 PIPE UNDERDRAINS, 6"
GLUED CONNECTION (TYPICAL) | | (SPECIAL)
L
127 T
11
/ \‘ CONCRETE SLOPED

HEADWALL (TYP.)
(SEE NOTE T

AT SAGS (LOW POINTS)

DETAIL OF PIPE UNDERDRAIN OUTLETS

(SEE NOTE 8)

NOTES FOR PIPE UNDERDRAIN

1. FOR NEW CONSTRUCTION WITH A GUTTER AT THE EDGE OF SHOULDER THE PROPOSED
PIPE UNDERDRAIN SHALL BE LOCATED UNDER THE GUTTER AS SHOWN. FOR NEW
CONSTRUCTION WITHOUT A GUTTER THE PROPOSED PIPE UNDERDRAIN SHALL BE AT THE
EDGE OF PAVEMENT WITH A DIMENSION OF 6. FOR RUBBLIZED PAVEMENT THE DISTANCE
SHALL BE 6".

2. FOR NEW CONSTRUCTION OR WIDENING PROJECTS, THE PIPE UNDERDRAIN INSTALLATION
SHALL OCCUR AFTER SUBGRADE HAS BEEN PREPARED AND AFTER LIFT OF PGE BASE IS
PLACED AND BEFORE 3 AND VARIES CA-6 CAPPING STONE [S PLACED. FOR PAVEMENT
RUBBLIZATION PROJECTS, THE PIPE UNDERDRAIN SHALL BE INSTALLED PRIOR TO
RUBBLIZATION.

3. SUBGRADE AGGREGATE SHALL CONSIST OF A 3 AND VARIES CA-6 CAP ABOVE A PGE BASE.
THICKNESS AS NOTED IN THE PLANS.

4. ON SUPERELEVATED CURVES PLACE LONGITUDINAL UNDERDRAIN ON LOW SIDE ONLY.

5. IN AREAS WHERE ROADWAY LONGITUDINAL GRADE IS LESS THAN 0.3%, DIMENSION WILL
INCREASE AS NECESSARY TO MAINTAIN MINIMUM 0.3% SLOPE IN PIPE UNDERDRAIN.

6. [F 500° MAXIMUM DISTANCE 1S EXCEEDED, PIPE UNDERDRAIN SHALL BE INCREASED TO 8"
DIAMETER AND TRENCH WIDTH INCREASED TO 16'".

7. AT OUTLET LOCATIONS, PIPE UNDERDRAINS SHALL SEPARATE SUFFICIENTLY TO PROVIDE
SPACE FOR TWO END SECTIONS, OR TWO PIPES CAN RUN PARALLEL INTO A LARGER
HEADWALL.

8. [N AREAS WHERE A CLOSED DRAINAGE SYSTEM EXISTS, THE PIPE UNDERDRAIN, 6" (SPECIAL)
SHALL DRAIN TO THE NEAREST CATCH BASIN. THE UPPER END OF A RUN ON GRADE SHALL
ALSO BE CONNECTED TO A CATCH BASIN TO BE USED AS A CLEANOUT.

9. THE OUTLET END OF THE SUBDRAIN SHALL BE PROTECTED BY A PERMANENT RODENT SHIELD.
THE RODENT SHIELD SHALL HAVE THE CONFIGURATION SHOWN AND BE CONSTRUCTED FROM
HOT DIP GALVANIZED STEEL INDUSTRIAL WIRE CLOTH 3x3 MESH, 0.063x0.063 WIRE SIZE IN
ACCORDANCE WITH AASHTO M232 (ASTM A153). THE COST OF THE RODENT SHIELD IS INCLUDED
IN CLASS SI CONCRETE.

10. FOR RUBBLIZATION PROJECTS, ADDITIONAL EROSION CONTROL MEASURES MAY BE
NECESSARY AT THE BASE OF THE HEADWALL.

11. FOR RUBBLIZATION PROJECTS, MAXIMUM DISTANCE SHALL BE 250 FT. REGRADLESS OF
ROADWAY PROFILE.

12. TRENCH FOR PIPE UNDERDRAIN 6" (SPECIAL) FOR RUBBLIZATION PROJECTS SHALL BE
BACKFILLED WITH CA-6.

13. BOTTOM OF SUBGRADE SLOPE SHALL MATCH PAVEMENT SLOPE OF OUTSIDE LANE, BUT
SHALL NOT BE LESS THAN 1%.

Hlinois Tollway |

Open Roadls for a Faster Future

DATE
6-1-09

REVISIONS

CHANGES TO PIPE UNDERDRAIN,
6" (MODIFIED) DETAIL

PIPE UNDERDRAINS

STANDARD B24-01




Ne ' X 17 225" X3, X 1" SAFETY BAR |
" X4 % 1R
CORED SLOTS N
Fon CRATE (SHOWN IN TOP VIEW ONLY) | » : \
ALIGNMENT Y :
(2 REQ'D) B 4-| ‘ ‘ | N
=TT '/ //// (:'\J 23/4” R/ _ 1
s e
L / 5/8//
9 DETAIL OF VANES
f.o :_“ rk
A e e - —- — = - G A SR 22/, ,
L . f _1 v 7 SPACES @ 3Vi” |
. |
s o o O O O O D .
21/, w 2 D D D o o )Y
]»I/IG” nlE 450 (TYP.) VI - :
—— - ’ 4_*_N SECTION C-C
B <J 2
D
TOP VIEW o €
: T __y = S
4//
| 2 SECTION B-B
‘. 229" C C
NN
N O
N | N
%
6// 227/8”
I ) |
st LSS e =
o P
SECTION A-A
SECTION D-D T0P 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. Hlinois Tollway M
. E:
2. FRAME AND GRATE TO BE NEENAH FOUNDRY COMPANY, NEENAH NO. R-3528-V OR Qpen Roads for 4 Faster fiture
APPROVED EQUAL. DATE REVISIONS
FRAME AND GRATE
0¥ 3. GRATE SHALL NOT BE BOLTED TO FRAME. TYPE 20A
ovocd
STANDARD B25-00

APPROVED . . . ... .. .. .......
CHIEF ENGINEER

3"




281/4" 5 4-I

24"

223/4//

Y

///,_ 2875 X ¥4 X 1 SAFETY BAR

(SHOWN IN TOP VIEW ONLY)

APPROVED

Qo ¥youacs

CHIEF ENGINEER

N ;ﬁ‘
——————— H-————— - — -t ee———FF _— A
245" %’ X 17 CORED SLOTS
FOR GRATE ALIGNMENT
B-<-J (2 REQ'D)
T0P VIEW
24" |
%" 224" ,
e :~
N
1% i
P 7
5% " i/z» . 5%6 "
20%4"
23V/g"
354" |
SECTION A-A

9//

:N :,_D
¥,'@ HOLE| 2

|
Z____i___
f
Rl %
Yy -
10"
SECTION B-B

SHEET 1 OF 2

DATE

REVISIONS

FRAME AND GRATE

TYPE 21A

STANDARD B26-00




[\(:)u "
N
0

o~
@ ;
!

23/4//

J L 1
rg ; i 74}} 5/8//
SN — | DETAIL OF VANES
RS NS 22//>
Lo
|/ 11
TOP VIEW 22/ .
7 SPACES @ 3V"” , ‘
E |
o] S AAANANY B
2y 1 | | ‘
— = | - ! SECTION C-C
- - B
:oo :L_D :CD N r;\m i ]
27| N - 1
N ol 2 SN ——mk — - — - _ — —
—\‘“‘ T ~\
2// N‘ > 1 C C
E 4J - | 2% Vo L _T
3/4” —><£ NS
NN
FRONT VIEW . R
| N | N
2% L
Sy
SECTION E-E o | |
A =
CURB BOX ] 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 IRON CASTINGS.
2. FRAME AND GRATE TO BE NEENAH FOUNDRY COMPANY, NEENAH NO. R-3527-VF OR PAGE 2 OF 2
APPROVED EQUAL. N
3. GRATE SHALL NOT BE BOLTED TO FRAME. I”a’,‘,'i,‘,’ﬁf‘,f”,,},,e
4. CURB BOX SHALL BE BOLTED TO FRAME WITH %’ GALVANIZED HEX. HD. BOLT AND
NUT WITH GALV. WASHERS. FRAME AND CRATE
Sl evees 5. CURB BOXES SHALL ONLY BE USED AT SAG LOCATIONS. I B350




%6 oY
CORED SLOTS

221/5" XY, X 1" SAFETY BAR

FOR GRATE (2 REQ'D) (SHOWN IN TOP
ALIGNMENT VIEW ONLY)
(2 REQ'D B-<-1
PER FRAME)
N
HNE LT
| 3 an
¥>} {6
1 N N ~
o © Lj m\*‘
7777777 e By B [ ot = = s e E e et
A . ) 4 1
L © E
|
aulinn
. B =
- it -
AR o
16" mlln ullm 457 (TYP.)
47?;AMES BOLTED TOGETHER w/ B-(-J
(3) 54-11 X 3 GALV. HEX. HD.
BOLT AND NUT w/ GALV. WASHERS
TOP VIEW
24" 24"
I 223/4// I I 223/4//
N
N
N
N
6// 227/8// 227/8// ‘ 6//
| |
309" 307"
|
SECTION A-A

APPROVED . . . ... .. .. .......
CHIEF ENGINEER

13//

L.

&
e
:®
NN
'\ ~
o =
-
& N
\kD
~<
'\
_ol
SECTION B-B
SHEET 1 OF 2
DATE REVISIONS

FRAME AND GRATE
TYPE 22A

STANDARD B27-00




———1 V&R~

L~
274"

2" R / —

DETAIL OF VANES

225"
7 SPACES e 3V

|
]
“"‘/é@//l 2

SECTION C-C

i |

C C
NS
~N | O
N[ N
_—§ n - = -
2// D A
SECTION D-D TOP VIEW
NOTES: PAGE 2 OF 2
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 IRON CASTINGS. (2 REQ'D) Illinois Tollway )
Open Roadls for a Faster Future
2. FRAME AND GRATE TO BE NEENAH FOUNDRY COMPANY, NEENAH NO. R-3529-V OR :
APPROVED EQUAL. CRAME AND GRATE
3. GRATE SHALL NOT BE BOLTED TO FRAME TYPE 22A
GO‘”Q%W 6-30-2008 ) ’
DATE STANDARD BZT‘OO

APPROVED . . . ... ........... baAaTE ~ “¥ &¥X5
CHIEF ENGINEER




DIRECTION OF TRAFFIC [::::Cj>

TYPE G-3 MODIFIED GUTTER (30°-0"")
EDGE OF PAVED EDGE OF PAVEMENT
SHOULDER _\\
TYPE G-3 GUTTER TYPE G-3 GUTTER
10/_0!/ 401_011 A 1OI_OII B
CUTTER r’ CUTTER r’
TRANSITION TRANSITION , y
/ \ i 1_ _ = T é g £t é
\_BACK OF GUTTER ¢ Q g Q Q \
o
\\\—— ¢ | : ® @ La ® @ ® ® @ A\ 6 TAE s
DRAINAGE O 18'-0" N G REQU L s
STRUCTURE  + | 1 TAPER
AS o AGGREGATE 10"-0" 50:1 AGGREGATE SHOULDERS QZAQEQEERESR”CT”RE
REQUIRED SHOULDERS  6:1 TAPER F*—————“ SPECIAL TYPE C
TYPE B
PL AN
VARIES | FACE OF RAIL
212" 2'-2¥4" |_FACE OF RAIL
MIN. $ } RE
AGGREGATE SHOULDERS
PAVED SPECIAL TYPE C AGGREGATE SHOULDERS
SHOULDER SPECIAL TYPE C
PAVED
SHOULDER
GROUND
LINE GROUND
LINE
TYPE G-3
MODIFIED
GUTTE
SECTION A-A e
7 SECTION B-B %%
NOTE:
GUTTER TRANSITIONS WILL BE PAID FOR PER FOOT AS
TYPE G-3 GUTTER TRANSITION AT TRAFFIC BARRIER TERMINAL, TYPE T1 (SPECIAL) TYPE G-3 GUTTER.
SHEET 1 OF 3
REVISTONS GUTTER TRANSITION AT
1-1-2011 | REVISED GUTTER TRANSITION TERMINATION TRAFFIC BARRIER TERMINAL.
o o TYPE T1 (SPECIAL)
APPROVED. . . .. et o’ DATE . 3'1'2010 .

STANDARD B28-01




EDGE OF PAVED

DIRECTION OF TRAFFIC [::::Cj>

TYPE G-2 MODIFIED GUTTER (90'-0")

EDGE OF PAVEMENT—\

SHOULDER
TYPE G-2 GUTTER TYPE G-2 GUTTER
10°-0" 40'-0" A 10-0" 5
GUTTER [’ GUTTER | [* —_—
TRANSITION TRANSITION
,/ \ ! 7 |I// /AI A}
i N = 7 é | §|74ﬂ é
- : s B U5 & \
\ \ | BACK OF GUTTER 5 o > L, 20 @ ® ® x\ G TaPER
DRAINAGE é%_ 18'-0" N 1S REQUIR Ly
STRUCTURE - | | TAPER
AS ~ AGGREGATE 10"-0" S0:l AGGREGATE SHOULDERS — DrApiast STRUCTURE
REQUIRED SHOULDERS  6:1 TAPER SPECIAL TYPE C
TYPE B
PLAN
VARIES | | FACE OF RAIL 123, FACE OF RAIL
1,_2%” 4, |
MIN. ZE
AGGREGATE SHOULDERS
SPECIAL TYPE C AGGREGATE SHOULDERS
PAVED SPECIAL TYPE C
SHOULDER PAVED
SHOULDER
GROUND
LINE GROUND
LINE
MODIFIFD.
MOD
GUTTER TYPE -2
e T
SECTION A-A SECTION B-B 7
NOTE:
GUTTER TRANSITIONS WILL BE PAID FOR PER FOOT AS TYPE G-2 GUTTER.
SHEET 2 OF 3
. T
Ilinois Tollway /)
Open Roads for a Faster Future
TYPE G-2 GUTTER TRANSITION AT TRAFFIC BARRIER TERMINAL, TYPE Tl (SPECIAL) S ———
TRAFFIC BARRIER TERMINAL,
o o TYPE T1 (SPECIAL)
3-1-2010
APPROVED. .. CHIEF ENGINEER paTE T STANDARD B28-01




DIRECTION OF TRAFFIC

—>

TYPE G-3 MODIFIED GUTTER (90°-0")

////f—-EDGE OF PAVEMENT

HMA WEDGE ¢ TYPE G-3 GUTTER
L 100" 40"-0" 0 10-0" .
A TR T T r’ GUTTER [*
— A r | |/ —EDGE OF PAVED SHOULDER COTTER , ‘ L
-| — 71 1 i M é /(/ é
\— TYPE G-3 MODIFIED FRAME AND GRATE P Q g g Q \
: g ©) ® Lo ©) @ ® ® @ ‘\ 6:1TAPER —
Ly A L>B§> Lc 18'-0" | ¥ G REQUIR L
¢ :1 TAPER
- AGGREGATE 10'-0 >0 AGGREGATE SHOULDERS ggAﬁgﬁﬁRggR”CT”RE
TYPE B CLAN
PAVED 4'-0” PAVED D -9
SHOULDER AGGREGATE SHOULDER ' ‘
SHOULDERS
19
TYPE B | 1:10 N o —
GROUND LINE ///X ::::::::::j:ii:i:;;:;;:%%iﬁ%g%%%iﬁ%gg°%b\ | VARIES
GROUND
SECTION A-A é%ﬁ% SECTION C-C GROL
4ﬁﬂP TYPE G3 MODIFIED GUTTER TRANSITION ACCRECATE
= SHOULDERS
SPECIAL TYPE C
PAVED
SHOULDER

PAVED

HMA WEDGE TYPE B

AGGREGATE
SHOULDER

|

SHOULDER

T

VARIES VARIES

__ _ GROUND
e, LINE

%WM/A%%%%

-

SECTION B-B

HMA SHOULDER TRANSITION

APPROVED

CHIEF ENGINEER

AGGREGATE
SHOULDERS

PAVED SPECIAL TYPE C
SHOULDER
LINE
TYPE G-3
MODIFIED

GUTTER

GROUND
LINE

TYPE G-3

GUTTER

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

TYPE T1 (SPECIAL)

SECTION E-E

NOTE:

GUTTER TRANSITIONS WILL BE PAID FOR
PER FOOT AS TYPE G-3 GUTTER.

SHEET 3 OF 3

Ilinois Tollway )

g&

Open Roads for a Faster

GUTTER TRANSITION AT
TRAFFIC BARRIER TERMINAL,
TYPE T1 (SPECIAL)

STANDARD B28-01




DIRECTION OF TRAFFIC

—>
—>

APPROVED

DATE

CHIEF ENGINEER

TYPE G-2 MODIFIED GUTTER (65'-0'")
EDGE OF PAVED EDGE OF PAVEMENT
SHOULDER N\
TYPE G-2 10-0”
GUTTER
100" 400" UL TYPE G-2 GUTTER
CUTTER ///qu
- TRANSITION F*A , . —B
: \ ! [ W i 7 M i i
\ pRAINAGE | \—BAck oF GUTTER 5 D @ LQ@ do BG® §& \ g L»B‘Q g
STRUCTURE L - : —
AS X 18°-0 | DRAINAGE STRUCTURE
REQUIRED N AGGREGATE 100" AS REQUIRED
SHOULDERS 6:1 TAPER L*——————<
TYPE B AGGREGATE SHOULDERS
SPECIAL TYPE C
PL AN
VARIES FACE OF RA
A |LPACE OF RAL 1-2%," | FACE OF RAIL
1'-2%
MIN. % } E
AGGREGATE SH RS
sggcgﬁ_ %YggquDE AGGREGATE SHOULDERS
PAVED SPECIAL TYPE C
SHOULDER PAVED
SHOULDER
GROUND
N GROUND
LINE LINE
VODIFIED.
M
TYPE G-2
GUTTER GUTTER
M2 e NOTE:
SECTION A-A SECTION B-B a1 GUTTER TRANSITIONS WILL BE PAID FOR PER FOOT AS
TYPE G-2 GUTTER.
.. Y
TYPE G-2 GUTTER TRANSITION AT TRAFFIC BARRIER TERMINAL, TYPE TI1-A (SPECIAL) Ilinois Tollway /)
Open Roads for a Fastef Future
REVISIONS GUTTER TRANSITION AT
TRAFFIC BARRIER TERMINAL,

TYPE T1-A (SPECIAL)

STANDARD B29-00




¢ BARS h TO h4
SLOPE STEEPER THAN 1:3 ,
3!/
ﬂ % ! I.D. OF
STATION, OFFSET i bio
10 ha AND INVERT i IPE
| BARS | ELEVATION ,
i | X | b
oL v ﬁ b © - | ﬁ
wl | OF PIPE
N | | '
ﬁ | | | | i
o | i o
/I v ¢ " - 13 /I o V" v ¢ ® ® ¢ — [ [ 'y [
j— (v v, V. v © ‘v V. v
—Y \ T v r— — — — — | — —C /—/—— —————
) " .
6" MIN. . e o S INVERT
et ? 1] v
= | Lerc Lo
v .
Vw\\\\ ¥/ !
|
6" v BARS V BARS @ 18" C/C
SECTION B-B
TABLE OF BARS
9 IN
g { 9 s ONE__ HEADWAL L
>~
~ JAN12 N\ REINFORCING BARS
b 11 %II?AE MARK|NO. & T
. SI7e |LENGTH| b
B 15” h 1_‘;4 81_3// 11_11// 31_2//
_ _ V 11_“4 21_411 OI_lOII 11_611
t o h BARS 18!! hl 1_‘;4 81_6// 21_2// 31_211
Vl 11_“4 21_7// 11_1// 11_6//
oa | P2 [ 1-#4 110" 12"-107 | 4™-1"
v2 14-#4 2-10" 1'-4"" 1-6"
\ 307 |P3 | 1-#4 130" | 37-4" [4'-10"
\{\‘ V3 17_“4 31_1// 11_711 11_6//
o 36 |4 | 1-*4[15"-6" [4'-0" [ 57-9"
v4 [20-#4] 3-4" [1-10"] 1"-6"
TABLE OF DIMENSIONS AND QUANTITIES
INSIDE | SLOPE DIMENSIONS CL. SI REINF.
DIA.OF | OF CONC. BARS.
PIPE | FILL A C D E F 2 HDWLS.| 2 HDWLS.
157 | M:3 [2'-2" 107 [1-11" |2-0" | 6 -1/ |3-3/4" | 1.2 C.Y. 60 *
18" | M:3 |2-2” |1-17 |2/-2" [2'-3" | 6-10," | 3-3/4" | 1.3 C.Y. 60 *
24 | A3 |2-107[1-4" [2'-97 [2'-11" | 8-10Y," |4-2'," | 2.0 C.Y.| 70 *
307 | M3 | 347 [1-77 | 3-37 |3-5" | 10°-41/,7 [4-11 " | 2.6 C.Y 80 #
367 | M3 |4-0" | 1'-107| 37-10" | 4'-1" | 12'-41/,” | 5-10'4"| 3.5 C.Y 100 *#
CoQ ¥ ovacs (PIPE DIAMETER s 36
APPROVED

v BARS
@ 12 C/C

NOTES:
1.

2.

CLASS SI CONCRETE SHALL BE USED THROUGHOUT.

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.

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

THE STATION, OFFSET AND INVERT ELEVATION FOR THE
HEADWALL SHALL APPLY AT THE END OF THE CONNECTING
PIPE OPENING.

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

TYPES I AND II HEADWALLS TO BE USED ONLY IN
SLOPE STEEPER THAN 1:3.
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(PIPE DIAMETER > 36"

I
STATION, OFFSET ' BARS v TO v5
AND INVERT | @ 127 C/C
N ELEVATION >~ h BARS i
— NS
INVERT — ———
OF PIPE —~L !
i hi BARSZ
|
Py P Py e [ < o o Py
L el v B e el e e
bl BARS |
. L |
|
d BARS @ 18" C/C
FRONT ELEVATION
TABLE OF BARS IN ONE HEADWALL
B AR 42" P1PE 48 P 1P E 54" P1PE 60" PIPE
NO. & NO. & NO. & NO. &
MARK| TYPE o176 [LENGTH| @ b o176 |[LENGTH| @ b |'sze |LENGTH| @ b 'Siz¢ |LENGTH| @ b
b [STRAIGHT[ 2-#5]6'-3"" | --- | --- 2-#5] 6'-9"" | --- | --- ||2-#5][7"-3" [ --- |--- [[2-#5]8-0"|--- | ---
o bl [STRAIGHT[ 2-#4[13"-6"" [ --- | --- 2-#4] 15'-3"| --- | --- [[2-#4[17-0"] --- | --- |2-*4[18°-9""| --- [---
b2 [STRAIGHT| 1-*4[11"-3"] --- [ --- 1-#4 [ 13-0" | --—- | -——- [[1-*4[14-9" [ --- [--- [[1-®4[16"-6""[ --- [---
b3 [STRAIGHT| 1-#4]8'-3" [ --- | --- 1-#4 | 10-0" | --=- | -=- [1-#=4|11'-9 [ --- [--- [[1-#413"-6"[--- [ ---
b4 |STRAIGHT| --- | -——- | - == | --- | --- - | == [1-®4(8'-9" | --—- | --—= | 1-#4[10-6""| -—- | ---
L—Ja d 1 9-#4| 4'-3"|2'-2""| 2'-1" [10-*4] 4'-3" [2’-2"|2'-1"|h12-#4| 4'-3"" [2'-2""[2'-1"[[13-%#4] 4'-3"" [2'-2""[2'-1"
h 2 2-#5[18'-0[4'-8""| 6'-8"|2-#5 | 203" |5'-3"|7'-6"[| 2-#5]|22"-6"' [5'-10"[8"-4"([2-#5 [25'-0"[6'-6'[9"-3"
hl |STRAIGHT[[4-#4 | 6'-3""[ --—- | --- [la-#4 [ 7"-3" [--- [--- [[4-#4[8'-0" | --- [--- [4-#4[8-9"[--- [-—-
TYPE 1 v I |l2-*5]6-6"]4-6"] 2-0"|2-*5 | 7-0" [5-0"2-0"|[2-%5 | 7-6” [5"-6"|2"-0"|[4-%5 | 8"-0" [g'-0"[2'-0"
V]. 1 2_:5 6:_0// 4,_0” 21_011 4_35 6:_611 4,_6” 21_011 4_35 71_011 5,_0” 21_011 2_:5 7:_6// 5,_6” 21_011
V2 1 4_35 51_641 31_6// 21_011 2_35 61_011 41_01121_011 2_35 61_6// 4:_611 21_011 2_35 -(/_Ou 51_011 21_011
V3 l 2_‘;5 51_011 31_011 21_011 2_:5 51_6// 31_6//21_011 2_“5 61_011 4:_0// 21_011 4_35 61_611 41_61/ 21_011
v4 1 2-%*54'-6" [2-6""| 2'-0"|[4-%5 | 5'-0" [3'-0"[2"-0"[l4-#*5[5-6" [3'-6"'[2'-0"2-¥5 | 6'-0" [4'-0""|2"-0"
V5 1 -——- -——- -——— -——- -——- - - -——- 2_#5 5-0" 34_011 21_041 4_85 5-6" 31_641 21_014
w STRAIGHT 2_84 51_011 —— — 2_84 51_911 —— —— 2_94 61_6// — — 2_84 71_6// — —
TABLE OF DIMENSIONS AND QUANTITIES
a
DESIGNINSIDE SLOPE DIMENSIONS CL. SP | REINF.
9 3 NO DIA.OF | OF CONC. BARS.
Alz * |PIPE |FILL| A | B C D F |2 HDWLS.|2 HDWLS.
D-42-2| 42" | \:3 [4'-5"'-2"[a'-4Y,""[4'-10"14’-0%"" |6'-8/4"] 6.2 C.Y.] 400 *
D-48-2| 48" | A:3 |5'-0"p'-5"]4'-11 "|5'-5" [15"-9Y,'[7'-4"/,"| 7.6 C.Y.] 450 *#
D-54-2| 54 | A\:3 [5'-7"PR'-8"|5'-55"|6'-0" 17'-6!/5""|8'-2"" | 9.2 C.Y.| 550 *#
TIYPE 2 D-60-24 607 | A:3 |62 -11"[6-0 " J6'-7" 19°-3/,79'-0" |10.8 C.Y.| 630 *
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