[Tollway Standard Drawing Revisions

[Section B

Drainage Structures, Curbs, Curbs & Gutter
Standard |Modification Summary Effective: 03/11/15
All Revised detail descriptions to match Tollway Coded Pay Items
Updated drawings to follow IDOT highway standard levels
B1 Gutter and Curb Details
Sheet1 [Revised Note 7. Revised #4 bar minimum lap from 2'-0" to 1'-1"
Sheet 2 [Revised gutter plan detail to Gutter, Type G-3
B2 Type G-2 and G-3 Gutter Transitions
Sheet1 [Revised Note 6. Revised #4 bar minimum lap from 2'-0" to 1'-1"
Sheet 2 [Revised gutter transition at bridge departure to 27'-0"
B3 Type G-2 and G-3 Gutter Transition at TBT Type T6
Sheet 3 |Added gutter transition to concrete barrier, single-face
B4 Ditches and Dikes
Standard has been retired
B5 Concrete Flumes
Curb detail has been removed
B6 Headwall Type llI
Sheet 1 |Relocated call out for station, offset and invert elevation to end of wall
Sheet 2 & 3 |Added 54" and 60" diameter pipes
Sheet 2 & 3 |Added table for 1:3 slope
Sheet4 |Added alternate precast concrete details
B7 Catch Basin Type B
Moved Slope Drain with new drainage structure for outlet control to Base Sheet Drawing M-DRN-601
B8 Catch Basins Type G and Types G Frames & Grates
Sheet1 [Deleted note 7. Added notes 12-14.
Sheet 2 [Catch Basin Type G-4
Sheet 3 |Catch Basin Type G-5
B9 Sloped Headwalls Type | and Type Il
B10 Sloped Headwalls Type lll Details
B11 Sloped Headwalls Type IV Details
Deleted detail for pipe at ditch flow line
6" dimension added to detail for pipe above ditch flow line
Revised table headwall dimensions, reinforcement bars and concrete quantities
B10 & B11 |Relocated call out for station, offset and invert elevation to end of wall
B12 Trench Drain Detail
Revised maximum rollover to correspond with RDC
Revised maximum slope at trench drain to correspond with RDC
B13 Safety End Treatment For Single Culverts 0°Skew 1:4 SlopeH< 4
B14 Safety End Treatment For Single and Multiple Culverts 0° Skew 1:4 Slope H< 8'
B15 Safety End Treatment For Single Culverts 15° Skew 1:4 SlopeH< 4
B16 Safety End Treatment For Single Culverts 15° Skew 1:4 Slope H< 8'
B17 Safety End Treatment For Single Culverts 30° Skew 1:4 SlopeH< 4
B18 Safety End Treatment For Single and Multiple Culverts 30° Skew 1:4 Slope H < 8'
and S= Varies
Added ( E) to bars to designate epoxy coated
Sheet1 [Added note 8.
B19 Erosion Protection
Added note 5.
B20 Headwall Type IV Concrete Box Culvert < 84" Width
Added ( E) to bars to designate epoxy coated
Added note 6.
B22 Headwall Type IV Metal Pipe and Pipe Arch Culverts
Added ( E) to bars to designate epoxy coated
Added note 7.
B24 Pipe Underdrains
Revised dimension for pipe outlet above ditch flow line to 6"
B28 Gutter Transition at TBT Type T1 (Special)
B29 Gutter Transition at TBT Type T1-A (Special)
Defined limits for placement of aggregate shoulders material types
B30 Headwalls Type | and Type I
Added ( E) to bars to designate epoxy coated
Added note 11.
Relocated call out for station, offset and invert elevation to end of wall

|X| Retired Standard
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NOTES:

FOR CONCRETE CURB, TYPE C TRANSITIONS, THE LEADING ENDS OF
CURB IN THE DIRECTION OF TRAFFIC SHALL BEGIN FLUSH WITH

1.

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 Tl (SPECIAL) B-28
TRAFFIC BARRIER TERMINAL TYPE TI1-A (SPECIAL) B-29
TRAFFIC BARRIER TERMINAL TYPE TIO B-2
TRAFFIC BARRIER TERMINAL TYPE Té6 B-3

ALL SLOPES ARE EXPRESSED AS UNITS OF VERTIC
TO UNITS OF HORIZONTAL DISPLACEMENT (VeH).

AL DISPLACEMENT

REINFORCEMENT STEEL SHALL BE ACCURATELY PLACED AND FIRMLY

HELD IN THE POSITION SPECIFIED USING EPOXY C
CHAIRS. CHAIR SPACING SHALL NOT EXCEED 4'-0".

GUTTER REINFORCEMENT SHALL BE PLACED 3
GUTTER FOLLOWING THE SUBGRADE SLOPE

OTHER GUTTER AND CURB TRANSITION DETAILS WI
THE PLANS.

CONTINUOUS #4 BARS SHALL BE LAPPED A MINIMU

OATED STEEL

ABOVE BOTTOM OF

LL BE SHOWN ON

M OF 1'-1".

FOR CONCRETE GUTTER OVERLAYS, CRACK CONTROL JOINTS SHALL

BE PLACED AT LOCATIONS OF UNDERLYING JOINTS
CRACKS.

GUTTER CRACK CONTROL JOINTS TO ALIGN IN PRO
PCC SHOULDER JOINTS WHERE EXISTING

AND WORKING

LONGATION WITH

REMAINING
EXISTING G

SECTION OF
UTTER

CONCRETE GUTTER OVERLAY

SHEET 1 OF 2
Ilinors
V 1ollway
DATE REVISIONS
2-07-12 | REVISED NOTES GUTTER AND CURB
11-01-12 | ADDED CONCRETE GUTTER DETAILS
OVERLAY, MODIFIED GUTTER
CONTROL JOINT SPACING
3-11-2015| REVISED DETAIL DESCRIPTIONS STANDARD BI1-06
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/r’W*O” PHYSICAL NOSE OF GORE —
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PAVEMENTA//"

EDGE OF
RAMP PAVEMENT

EDGE OF
SHOULDER — |

GUTTERA////
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GUTTER TRANSITION
TO BE PAID AS,
GUTTER, TYPE G-3

GUTTER TRANSITION AT ENTRANCE RAMP TERMINALS

6'-0" PHYSICAL NOSE OF GORE\

EDGE OF MAINLINE
PAVEMENT

[~

EDGE OF RAMP

PAVEMENT

EDGE OF SHOULDER

GUTTER
FLOWLINE

GUTTER TRANSITION

TO BE PAID AS,
GUTTER, TYPE G-3

ASPHALT
SHOULDER (TYP.)

GUTTER TRANSITION AT EXIT RAMP TERMINALS

GUTTER TRANSITION NOTES:

1.

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

SEE STANDARD B3 FOR GUTTER
TRANSITIONS AT BRIDGE APPROACH.

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

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

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

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

SHEET 1 OF 2

DATE

REVISIONS

6-01-2009

REVISED NOTES, MODIFIED GS/G3 GUTTER

Ilinors

TRANSITIONS

9-01-2009

ADDED GUTTER TRANSITION TERMINAL DETAIL

REVISED NOTES

V 1ollway

3-01-2010

RELOCATED GUTTER TRANSITION DETAIL TO

STANDARD B28, REVISED NOTES

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

TYPE G-2 AND G-3

APPROACH.

GUTTER TRANSITIONS

2-07-2012

REVISED NOTES.

3-11-2015

REVISED DETAIL DESCRIPTIONS AND NOTES.

STANDARD B2-05




SEE SHEET 1 OF THIS SERIES FOR NOTES.
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GUTTER TRANSITION NOTES:

1. SLOPE TO MATCH ADJACENT SHOULDER 3. INSTALLATION ON CURVED WINGWALLS SIMILAR. 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL
SLOPE. DISPLACEMENT TO UNITS OF HORIZONTAL SHEET 1 OF 3

4. FOR DETAILS OF SEE TOLLWAY STANDARD C9 DISPLACEMENT (V:iH).

2. PROVIDE 1 EXPANSION JOINT WITH (TRAFFIC BARRIER TERMINAL, TYPE T6). ..
PREFORMED JOINT FILLER BETWEEN 7. GUTTER SECTION SHOWN AT BARRIER WALL TO MATCH 71!51111015'
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TRAFFIC BARRIER TERMINAL, TYPE T6, 5-01-2010|REVISED 6-2/G-3 GUTTERT TRANSITION TRANSITION AT TRAFFIC
8. CONTINUOUS #4 BARS SHALL BE LAPPED A MINIMUM OF SETALS. RAVTEED NoTES: BARRIER TERMINAL
1/-1", 1-01-2011|REVISED NOTE 8. ’
QOW*Q%W 2-07-2012|REVISED GUTTER. TYPE T6
. 2-7-2012 3-11-2015|GUTTER TRANSITION FOR CONCRETE

CHIEF ENGINEER

DATE

BARRIER, SINGLE-FACE.
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SHEET 3 OF 3
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SEE SHEET 1 OF THIS SERIES FOR GUTTER L]b]]u/a_vy
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GUTTER OF TYPE REQUIRED
CONSTRUCTION JOINT (NOTE 4)

TRANSITION AND SHAPE
GUTTER TO MEET SECTION B-B

CONCRETE FLUME

NOTES:

1. CONCRETE FLUMES SHALL BE CONSTRUCTED FLUSH WITH THE

ADJACENT EXISTING OR PROPOSED SURFACES.
SLOPE AND SHAPE APRON

TO MEET SECTION B-B 2. CLASS SI CONCRETE SHALL BE USED THROUGHOUT.

3. WELDED WIRE FABRIC SHALL BE EPOXY COATED 6x6 W4xW4,
58 LBS. PER 100 SQ. FT.

4. #4 EPOXY COATED TIE BARS 2-6" LONG AT 12" 0/C SHALL
BE PROVIDED AT ALL CONSTRUCTION JOINTS.

) 5. EPOXY COATED EXPANDED METAL FABRIC OF EQUIVALENT
************ © STRENGTH MAY BE USED IN LIEU OF WELDED WIRE FABRIC
,,,,,,,,,,,,, SUBJECT TO ENGINEER’S APPROVAL.

CONSTRUCTION JOINT (NOTE 4)

<

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

1. THE MATERIALS AND CONSTRUCTION OF THE CONCRETE FLUME
SHALL CONFORM TO THE APPLICABLE PORTIONS OF THE
STANDARD SPECIFICATIONS.

GUTTER OF TYPE REQUIRED 7

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

(V:H).
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I_;C I_; D PIPE SKEW SLOPE 1:10 MIN., 1:3 MAX.
L PIPE SKEWED 0° PIPE SKEWED 30° MAX GREATER THAN 30°
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PLAN |3 |3
+(E) BARS @ 12/ MAX w(E) BARS 12" MAX.
8" w(E) BARS @ 12" MAX. +(E) BARS @ 12 MAX.
a BAR 15° SKEW 30° SKEW
NOTES:
o VARIES ADDITIONAL “a” BARS SHALL BE FURNISHED AND PLACED BY THE
* S IR el I o MAX. 6!/5" CONTRACTOR. THE ADDITIONAL BARS ARE NOT INCLUDED IN THE
& w KK v BARS @ 12" i ; MIN. 4" LISTED QUANTITIES, BUT WILL BE PAID FOR AS REINFORCEMENT BARS
a &l m(E) BARS @ 12" h(E) BARS EQ SPA [ .2f —STATION, OFFSET AND (EPOXY COATED).
&)= XK nE) BARS @ 127 —Zr ELEVATION PER PLAN
~ 1 — 1 ADDITIONAL BAR REQUIRED FOR EACH 15° SKEW OR FRACTION THEREOF.
— z T g F— n(E) BARS e 12" MAX.¥ %
~N 4 - 2|
il /1 1 1 HE) BARS 1 PIPE DIA'S 18", 24" & 30" 1 SPA 1 _SPA_PIPE DIA'S 18", 24" & 30" FOR SLOT LAYOUT SEE
1+E) BARS @ 12" T3 oS % =] PIPE DIA'S 36, 42", 48", 54" & 60" |2 EQ u(E) BARS 2 EQ| PIPE DIA'S 36", 42"48", 54" & 60" PLAN AND ELEVATION
8" L—w(E) BARS @ 12" SPA (TYP.) SPA
x(E) BARS @ 12—~ 77 ]
. .
NOTE: ¥ ¥ CUT BARS IN FIELD TO FIT T 3" CLR - I ~
— MIN. 2" CLEARANCE AND o|t | it hE) BARS © 12 MAX
‘v’ AND ‘m’ BARS ARE TO BEGIN AT THE COAT ENDS WITH EPOXY. 8" s alE) BARS [t . ’
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WINGWALLS
ZONE OF
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AND REPLACEMENT NOTES:

AS DETERMINED

BY THE ENGINEER L. HEADWALL TYPE III SHALL BE CONSTRUCTED FLUSH WITH EXISTING OR PROPOSED SLOPE.

2. CLASS SI CONCRETE SHALL BE USED THROUGHOUT.

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

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

BONDED CONSTRCTION JOINT
(WALLS TO SLAB)

5. ALL EXPOSED EDGES SHALL HAVE A ¥4 - 45° CHAMFER. CHAMFER ON VERTICAL EDGES SHALL BE
CONTINUED A MINIMUM OF ONE FOOT BELOW THE FINISHED GROUND LINE.

EXIST HEADWALL OR END 6. COVER FROM THE FACE OF CONCRETE TO FACE OF REINFORCEMENT BAR SHALL BE 3 FOR SURFACES SHEET 1 OF 4
SECTION TO BE REMOVED FORMED AGAINST EARTH AND 2 FOR ALL OTHER SURFACES UNLESS OTHERWISE SHOWN.

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

Illinors
ISOMETRIC VIEW INSTALLATION DETAIL g/ Tollway

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

9. FOR STEEL GRATING DETAILS, SEE SHEET 3 IN THIS SERIES. DATE REVISIONS HEADWALL TYPE III
AN ROV A AR AT\
10. FOR ALTERNATE PRECAST CONCRETE DETAILS AND NOTES, SEE SHEET 4 IN THIS 373172014 | REVISED QUANTITIES 18"-24"-30"-36"-42"-48'""-54"-60
QO»MQ% SERIES. 3112015 ;EUICSREEJEOURAENII%TISETSEELCONCRETE FOR 1:3, 1:4, 1:6, AND
ouacD — - 1:10 SLOPES
5-1-2009 1l. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS OF EEIE’?IFA%RTCEC%ENNCTRE?TEE%LETAANIES
BFEROVED . e OO TE HORIZONTAL DISPLACEMENT (V:H)., STANDARD B6-05




DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE III 1:3 SLOPE REINFORCEMENT BARS SCHEDULE REINFORCEMENT BARS SCHEDULE  REINFORCEMENT BARS SCHEDULE ~ REINFORCEMENT BARS SCHEDULE
PIPE DIMENSIONS NO. OF SPACES CCLEXEF;EEE RBEng. FOR ONE HEADWALL FOR ONE HEADWALL FOR ONE HEADWALL FOR ONE HEADWALL
DIA
H L P s Tl U v WA E D | cu. YD. | LB.
v B le TYPE III 1:10 SLOPE TYPE III 1:6 SLOPE TYPE III 1:4 SLOPE TYPE III 1:3 SLOPE
367 |3-10" | 11-0"" | 3'-3 | 4" | 12'-2~| 2" |2'-8" |6’-0"| -4 |2-0"[2-0”| o | 3 | © 3.8 347
42" | 4'-5"|12'-9"|3'-10" | 6" |14'-0"|2"|3'-2"" |6"-6""| 7'-10" |2'-3"|2'-3"| O 2 2 4.6 444 NO 4 REINFORCEMENT BARS PIPE NO 4 REINFORCEMENT BARS b1 NO 4 REINFORCEMENT BARS P1PE NO 4 REINFORCEMENT BARS
a5 | 5-07[1a-67| 44" | 6 51072 |5-2- 70| 8-a |z32-a"| o | 2| 3 cs | =02 PIPE - e — e = I =
b TYPE MARK(E)| TYPE
s | 5671607410 | 8" |17-57 2736 76" [5-10" |2=0lzo"| 1 1 1| 4 oz o3 MARK(E)| TYPE | 2o | LENGTH a b MARK(E)| TYPE | peop | LENGTH a MARK(E) Reqp | LENGTH a b Reorp | LENGTH a b
60" | 607|176 | 537 | 8" |19-0|2"|3-6"|8-0"| 9-4" |2-0"|2-0"| 2 | 2 | 2 73 668 al8 1 1 8 -7 | 25" - a36 1 1 13-107 | 4-1" - a36 1 1 13-10" | 4'-1” - a36 1 1 13-10" | 4'-1” -
ni8 2 32 -1 -0 9 | % n36 2 32 3-8 [2-u] 9 | % n36 2 22 3-8 [2-17] 97 |« n36 2 18 3-8 [2-u] 97 | %
mi8 2 18 3-2¢ |25 ] 9 m36 2 20 3-2 [ 2-5” 9 m36 2 16 3-20 | 257 9 m36 2 14 3-20 |25 9
18 2 6 2-0" 2-0" | 2-0" | % 136 2 8 4-0" 2.0 | 2-0" | % 136 > 8 4-0" 20" >0 | * 136 2 8 24-0" 20" 20" | *
18" ni8 | STR. 6 20°-8" - - n3e | STR. 8 22'-0" - - 3 | _h36 | STR. 8 14'-10" - - 36" | h3s | STR. 8 11'-10" - -
DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE III 1:4 SLOPE <18 2 5 237 | 2-37 | 20" 367 | x36 2 8 237 | 20" | 2-0" %36 2 8 -3 | 2-37 | 2-0" %36 2 8 =37 | 2-37 | 2'-0”
+18 | STR. 23 4-0" - - 136 | STR. | 25 7'-0" - - +36 | STR. 17 7-0" - - 136 | STR. 14 7-0” - -
PIPE DIMENSIONS NO. OF SPACES|CONCRETE |REINF. ulg | STR. 4 2'-1" - - u36 | STR. 3-7 - - u36 | STR. 6 3-7" - - u36 | STR. 6 3-1" - -
DIA CLASS SI| BARS vi8 [ STR. | 14 2-1" - - | v36 | STR. | 14 3-7" - - v36 | STR. | 10 3-7" - - | v36 | STR. 8 3-1" - - |
H L M P S |T|U v W | A |E |B |C |D | CUYD | LB wig | STR. 5 206" - - w36 | STR. | 8 218" - - w36 | STR. 8 14-4" - - w36 | STR. 8 10-8" - -
36 |3'-10" | 14’-8"| 4'-5""| 4’| 15'-27|2""|2'-8""|6’-0""| T'-4"|2'-2"|2'-0"| 2 1 1 4.7 415 a24 1 1 10°-5"" 3'-0" - a42 1 1 15'-11"" 4-9" - Q4?2 1 1 157-11"" 4'-9" - Q42 1 1 15-11" 4'-9" -
n24 2 38 -1 |22 |9 | n42 2 38 q-27 [ 35" 9 |« n42 2 26 q-2 [ 357 9 |« n42 2 20 -1 [ 3-40] 9 |«
227 | a5 1707 51| e717-6"27|3-2]ee"| 7101223 2 | 1 | 2
58 546 m24 2 20 32 |25 9 m42 2 22 3-2 [2-57 [ 9" m42 2 18 3-2 [ 257 97 m42 2 16 320 [ 257 9
a8 | 5-0"| 19-4"| 5°-10" &' |19'-117] 2| 3'-27|7'-0"| 8'-4"|27-6|2"-4"| © 6 0 6.9 625 24 > 6 -0 >0 | 20" 42 2 10 24-0" 20" | 2-0" | % 142 > 10 4-0" 2-0" | 2-0" | * 142 2 10 24-0" 20" | 2-0" | *
54 | 57-6"| 21-4"| 6'-5| 8" |22'-0"|2"|3'-6"|7'-6"| 8-10"12"-0"|2-0"| 1 | 3 | 4 8.0 788 24 | h24 | STR. 6 25'-8" - - n42 [ sTR. [ 10 25-6" - - 4pe | D42 | STR. 10 17'-2" - - ape | D42 | STR. 10 13'-8" - -
x24 2 6 430 [ 2-37 [ 2-0" 42" | x42 2 9 q-1" [ 2-1 ] 20" x42 2 9 q-7 [ 2-17 ] 2-0” x42 2 9 -1 [ 2= ] 207
60" | 6-0 23-4"] 7-0"| 8" |2a-17]2"|3-6"|8-07| 9-alz-0"2-01 3| 3| 2
24l 9.1 837 t24 [ STR. | 28 5-0" - - t42 | STR. | 29 7-6" - - t42 | STR. 21 1-6" - - +42 | STR. 16 7'-6" - -
u24 | STR. 4 2-1" - - u42 | STR. 6 q-2" - - u42 | STR. 6 4-2" - - u42 | STR. 6 q-2m - -
v24 [ STR. 16 2-1" - * v42 [ STR. | 16 42 - - | x v42 | STR. 12 4-2" - - | v42 | STR. 10 4-2" - - %
w24 | STR. 6 25'-6" - - w42 | STR. 9 25'-2" - - w42 | STR. 9 16'-8" - - w42 | STR. 9 12/-5" - -
DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE III 1:6 SLOPE a30 1 1 2-3" | 3-1" | - a48 1 1 17-97 | 5-4" - o048 1 1 17-9" | 5-47| - 048 1 1 17-9" | 5-4" | -
h}o 2 46 3-4"" 2/-7" g * ﬁ48 2 42 4/’6” 3/,9// 9// * ﬂ48 2 28 4’6” 3/,9// 9’ * ﬂ48 2 22 4/’6” 3/,9// 9/ *
pIPE DIMENSIONS NO OF SPACES|CONCRETE|REINF. m30 2 24 32 |25 9 m48 2 24 3-27 257 [ 9" m48 2 20 3-20 [ 25" ] 9" m48 2 16 3-20 [ 257 9"
DIA CLASS SI| BARS 30 2 8 4-0" | 20" | 2-0" | * j48 2 10 4-0" [ 2-0" [ 2-0" | * 148 2 10 40" [ 2-0" | 2'-0"|* 48 2 10 4-0" [ 2-07 [ 2-0" | *
H L M Pl s T v v oA Ef8 |¢C D [ CU. YD. | LB. 30" | h30 | STR. 8 31-6 - - ag |48 [ STR. | 10 29'-1” - - ag | h48 | STR. 10 19'-7" - - 48~ | _h48 | STR. 10 15-6" - -
367 [3-107|22-07| 687 |4 |pp-a-|2' 28" |60 7-a 2824 0 | 7 | o 5 =73 x30 2 7 43 | 2-3" [ 2-0" x48 2 9 47" | 2-1 | 20" x48 2 9 q-7 [ 2= ] 2-0" x48 2 9 -1 [ 2= ] 207
- o T - P SV BVRR B von Bvpen Py +30 | STR. | 34 6'-0" - - +48 | STR. | 33 8'-0" - - +48 | STR. 23 8'-0" - - +48 | STR. 18 8-0" - -
42 4-5 70-87 | 6" |pgr-10 2" 32" |6'-6"| 7'-10"|2"-8 2 |13 |4 9.5 746 030 | STR. 2 3o - - Uis | STR. 6 7.9 - - uas 1 sTR. 5 e - - uas | STR. o 2 g = -
48" |5-0" [29-0"| 8'-9" | 6" |pqi-gi|27|3-2" | 7-0"| 8'-4" [2-4|2'-2 4 | 4 | 2 1.7 863 v30 | STR. 20 3-2" - - % v48 | STR. | 18 49 - - % v48 | STR. 14 4-97 - - | v48 | STR. 10 4-9 - - |
54 567 3207|987 | 8" |35 27|3-6" | 76| 8-10"2-0"|2-0"| 4 | 4 | 4 3.9 | 1047 w30 | STR. 7 31-4" - - w48 | STR. 9 28'-8" - - w48 | STR. 9 19°-0" - - w48 | STR. 9 14°-2" - -
oo oo me o an e oo s e zalz o a36 1 1 13-10" | 4'-1" - 054 1 1 19-7" | 5-11" - a54 1 1 19-7" | 5-11"] - 054 1 1 19-7" | 5-1"| -
6'-0"" |35°-0" [10'-6"" | 8" |35'-6"|2 8-0"] 9'-4"|2'-2"[2'-0"[ 5 | 4 4 16.3 ure n36 2 52 3-8 21| 9 |« n54 2 46 4-10" | 4-1" 9 | % n54 2 30 6'-2" | 5'-5” 9 [ n54 2 24 4-10" | 4'-1” 9 [
m36 2 30 32 |25 [ 97 m54 2 26 327 257 [ 9" m54 2 22 3-2 [ 257 ] 9" m54 2 18 3-20 [ 257 97
36 2 10 4-0" | 2-0" ] 2-0" | % j54 2 12 4'-0" | 2-0" | 2-0" [ * 54 2 12 4-0" | 2-0" | 2-0" | % j54 2 12 q4-07 [ 2-07 [ 2-0" | %
36" | h36 | STR. 10 36'-6" - - gqn | N34 [ STR. | 12 321" - - 54" [ hs4 | STR. 12 21'-8" - - 54 | _h54 | STR. 12 17°-1" - -
DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE III 1:10 SLOPE 36 [ 2 [ 8 | 45 [257 |20 x54 | 2 [ 10 | 51 [ 317 [ 20 xs4 1 2 [ 10 | s [317] 207 xsa [ 2 [ 10 | so1v [317] 20
136 | STR. 39 7-0" - - t54 | STR. | 36 8-6" - - t54 | STR. 26 8-6" - - t54 | STR. 20 8'-6" - -
u36 | STR. 6 3-8 - - u54 | STR. 6 5-3" - - u54 | STR. 6 5'-3" - - u54 | STR. 6 5-3" - -
PIPE DIMENSIONS NO OF SPACES EEE%ZEEE RET;“ v36 | STR. 24 3-8" - - % v54 | STR. | 20 5-3" - - % v54 | STR. 16 5-3" - - % v54 | STR. 12 5-3" - - %
DIA H L M| P s | 1] U v "I el 8| c!| olcu vo.| LBs. w36 [ STR. 8 36'-4" - - wS4 | STR. | 10 31-8" - - w54_| STR. 10 21'-0" - - w54_| STR. 10 15'-8" - -
— — 042 1 1 15°-11" [ 4'-9"” - a60 1 1 21-2" | 65" - a60 1 1 21-2" | 6-5" - 060 1 1 21-2" | 8-5" -
187 | 2:-37 |20-10" | 6'-3" | 2 |01y 2| 2'-8"|37-0"| 4'-4|2-2"|2'-0"] O 6| 1 4.1 368 na2 > 2 38 2ar | 9 1% ne0 2 50 53 2567 9 |x 60 > 32 53 | ae | 9 |x ne0 2 26 5o a5 9 |x
24 | 20-9 |25-10" | 709 | 3 |2511"| 27| 27-8" | 4'-0"| 5'-47|27-4|2'-4"] © 8 | 1 6.1 430 m42 2 34 320 |25 [ 9 m60 2 28 3-27 257 [ 9" m60 2 22 3-2 [ 2-57] 9" m60 2 18 3-2¢ | 2= 9"
T i o e A N A T —0 i Y e o | % ll Y Y Y
307 | 3227 | 318" 9-6 | av | 310" 27 287 5-0"| 627227180 | 11| 1 s 705 42 2 10 4'-0 2-0" | 2-0" | * 160 2 12 4-0 2-0" [ 2-0" | * ‘o 160 2 12 4-0 2-0"| 2-0 160 2 12 40 20" | 2-0" | %
—t oy 4p |12 | STR. 20 22'-2" - - | o | 6o [ STR. [ 12 35'-2" - S n60 | STR. 12 23'-9” - - o | 6o [ STR. 12 18-8" - -
36" |3'-10"|367-8"/| 11'-0"| 4 [36"1072"| 21| 2-8"|6'-0""| T'-4'"|2-2"|27-2"| O 13 1 11.9 944 42 > ) -7 277 | 20" <60 > 0 51 3| 2on %60 > 10 51 317 | 20" <60 > 10 51 317 | 207
42" | 4r-50 |427-6| 127-9"| 67 | 42-8y"| 27| 3'-2|6'-6"| T'-10"[2"-0"| 1'-8"| O 2] 6 15.2 1178 t42 | STR. 46 7-6" - - 160 STR. 40 9'-0" - - 160 | STR. 21 9'-0" - - 160 STR. 21 9'-0” - -
48" |5 -0 |48-4"| 14-6"| 6 |48-1"| 21| 32| 7-0""| -4~ |2-a2-a] 0 | 15| 5 18.8 1457 ud2 | STR. 6 4-3" - - u60 | STR. 6 5-9 - - u60 | STR. 6 5-9" - - U0 | STR. 6 5-9" - -
4 — S — — =18 2 v42 [ STR. 28 4-3" - - = v60 | STR. | 22 5-9" - - % v60 | STR. 16 5-9" - LS v60 | STR. 12 5-9" - RS
5'-6" |53"-4" | 16'-0"| 8 2’| 2| 387 16| 87107 27-27| 2'-2"] O : 1687 w42 | STR. | 18 221" N | % w60 | STR. | 10 348" - - | x* w60 | STR. | 10 | 23-0" - - w60 | STR. | 10 -2 - -
60" 6'-0"" |58/-4" | 17°-6""| 8" 58’*7‘/2” 2| 3-g|8-0"| 9'-4'"|2'-0"| 1’-8"] O 16 10 26.2 1964 a48 1 1 17'-9" 5/-4' _
nds 2 70 -6 | 3-9" ] 97 |=%
m48 2 36 320 |25 [ 9
748 2 12 4-07 | 2-0"] 2-0" | %
48" | h48 | STR. 24 25'-2" - RS
x48 2 9 q-1 |21 [ 2-0"
148 | STR. | 52 8-0” - - NOTES:
12 w48 | STR. 6 4107 - - 1. THE ‘v, 'n’ and 'J’ BARS, TYPE 3, SHALL BE
P n n . v, ‘'n” and ‘] . .
v48 | STR. 30 410 * ORDERED FULL LENGTH AND CUT IN THE FIELD.
o w48 | STR. 18 25'-0" - - |
a54 1 1 19-1 |5 ] - 2. THE LONG LEG OF THE ‘m’ AND ‘n’ BARS SHALL
n54 2 76 qg-10" [ a1 [ 9 | * BE VERTICAL.
b m54 2 40 327 |25 | 9
— ¢ | 2 | 1o | 0" |zoo" | 20" | > THE CAST-IN-PLACE DESION. SEE SHEET 4 IN
L 54 | STR. 24 -8 - - *x THIS SERIES FOR ALTERNATE PRECAST CONCRETE
TYPE 1 TYPE 2 54 x54 2 10 517 | 3-1v | 2'-0"
NOTES.
—_— — t54 | STR. 57 8'-6" - -
u54 | STR. 6 5-4" - - 4. “STR.” = STRAIGHT BAR
v54 [ STR. 34 5-4" - - =
w54 | STR. 20 276" - | xx 5. ALL SLOPES ARE EXPRESSED AS UNITS OF SHEET 2 OF 4
=e0 I 1 T2 | &5~ - VERTICAL DISPLACEMENT TO UNITS OF
HORIZONTAL DISPLACEMENT (ViH),
n60 2 82 5-3" | 4-6" ] 9" = . .
m60 2 42 32 |25 97 .”IIIIOIS
j60 2 14 4-0" | 20" [ 2-0" |*
h60 | STR. 28 30°-2" - - ‘ 75]]"’6’?
60" | x60 2 10 5-1 | 3-17 | 20"
60 | STR. | 62 3-0” - - HEADWALL TYPE III
ugg SSTTFTH 366 2718 - - * % CUT BARS IN FIELD TO FIT MIN. 2 CLEARANCE 18"-247-30""~ 36""~42""~ 48" ~54"-60"
M - o - z . FOR 1: <4, 1:6, AN
w60 | STR. 20 30°-0" - - *% *% PROVIDE 2°-0" MIN. LAP OR 13, 1:4, 1:6, D
SN 1:10 SLOPES
5-1-2009
APPROVED P . . DATE
CHIEF ENGINEER STANDARD 86_05




GRATE DIMENSIONS AND QUANTITIES IN ONE

HEADWALL TYPE IIT END ENTRANCE 1:3 SLOPE

GRATE DIMENSIONS AND QUANTITIES IN ONE

HEADWALL TYPE IIT END ENTRANCE 1:4 SLOPE

GRATE DIMENSIONS AND QUANTITIES IN ONE HEADWALL

TYPE IIT END ENTRANCE 1:10 SLOPE

GRATES BARS FOR ONE GRATE HEADWALL GRATES GRATES BARS FOR ONE GRATE HEADWALL GRATES
e BAR NO 1 BAR NO 2 (POUND) one” BAR NO 1 BAR NO 2 (POUND)
T NUMBER 1YPE BARS BARS EACH s NUMBER TYPE BARS BARS EACH
DIAMETER | REQUIRED | REQ’'D LENGTH TOTAL DIAMETER| REQUIRED | REQ'D LENGTH TOTAL
REQ'D EN REQ'D LENGTH GRATE REQ'D EN REQ'D LENGTH GRATE
0 1 2 6-7" 11 2 -4/, 112 > 1 2 67" I 2y 112
36" 3 ? 2 6-7" 1 1'-10Y5" 102 307 36" 1 2 2 6-7" 1 1'-10Y5" 102 418
0 3 2 6'-7" 11 1-4/5" 93 1 3 2 6 -7 1 -4y 93
0 1 2 71 12 241/, 121 > 1 > T 12 2 -al/y 121
a2 2 2 2 -1 12 110" 110 422 42" 1 2 2 71 12 1-10Y5" 110 552
2 3 2 71 12 1-4/5" 100 2 3 2 7 12 1-alfy 100
0 1 2 -7 13 2'-4\/5" 130 0 1 > 7170 13 2=/, 130
48" 2 2 2 -7 13 1'-10Y5"" 119 561 48" 6 > > 7i-70 13 1-10," 119 713
3 3 2 -7 13 -4/ 108 0 3 > 77 13 1-alfy 108
1 1 2 81" 14 241/, 139 1 1 > 81" 4 2 iy 139
24" 1 2 2 8-1" 14 110/, 127 721 547 3 2 2 8-1" 14 1-10Y," 127 981
4 3 2 81" 14 1-41/5" 115 4 3 > g-1" 14 -4l 115
2 1 2 8'-7" 15 2 -4l 148 3 1 > g/-7" 15 2 -4l 148
60" 2 2 2 g -1 15 1-10Y5" 135 812 60" 3 > > g7 5 110V 135 1096
2 3 2 87" 15 1-4'/5" 123 2 3 > P 15 -4l 123
GRATE DIMENSIONS AND QUANTITIES IN
ONE HEADWALL TYPE IIT END ENTRANCE 1:6 SLOPE
GRATES BARS FOR ONE GRATE HEADWALL GRATES
INSIDE (POUND)
PIPE NUMBER TYPE BAR NO 1 BAR NO 2
DIAMETER| RequIReD | Rea'D | BARS | LenoTh | BARS EACH | ToTAL
REQ'D REQ'D LENCTH | GraTE
0 1 2 6-7" 11 241/, 112
36" 7 2 2 6'-7" 11 1-10Y/5" 102 715
0 3 2 6'-7" 11 -4/, 93
2 1 2 71 12 241/, 121
az" 3 2 2 71 12 1-10'/," 110 974
4 3 2 71 12 141/ 100
4 1 2 - 13 241/ 130
48" 4 2 2 -7 13 1'-10V/5" 119 1210
2 3 2 -7 13 141/, 108
4 1 2 81" 14 2-41/5" 139
54 4 2 2 81" 14 1-10V/5" 127 1525
4 3 2 -1 14 1-41/5 115
5 1 2 8- 15 2 -4/, 148
60" 4 2 2 8'-7" 15 1'-10%5" 135 1772
4 3 2 87" 15 -4/, 123
9 6" SPACING 9"
I_;E Yar x 2 BAR NO. 1 .
m\q
\ [ \
C 1 [ ]
L, | // !
El
| - | R
| & | e N
| \ = Ve HHE
i S N i Tvea &l ol &
i =z — i | | m
| o > I o]
| & N | o &y
! ~ | o
| \\; ~ | [ Y,
1 L] 1 I
! ‘ NI
i \ SECTION E-E
I |
! !
| ([ I
A 7] o
Yar x 27 \—BAR NO. 1 e
9z 6" SPACING 9!/,
APPROVED. . paTe 27172009 TYPICAL CF\)ATE

" CHIEF ENGINEER

INSIDE GRATES BARS FOR ONE GRATE HEADWALL GRATES
PIPE NUMBER TYPE BAR NO 1 BAR NO 2 (POUND)
DIAMETER| REQUIRED REQ'D ség% LENGTH F??g% LENGTH GERAACTHE TOTAL
0 1 2 3-77 5 2-dl/p" 57
18" 6 2 2 3= 5 1-10Y5"" 52 363
1 3 2 3= 5 1-41/p" 48
0 1 2 4-77 7 20-4l/p" 75
247 8 2 2 q-7" 7 1-10Y5" 69 616
1 3 2 4-77 7 1'-4l/5" 63
0 1 2 57" 9 2-4l/p" 93
"y 11 2 2 57" 9 1-10V5" 86 1020
1 3 2 57" 9 1'-4l/5" 78
0 1 2 6-7" 11 20-al/y" 112
36 13 2 2 6'-7" 11 1-10/5" 102 1422
1 3 2 6-1" 11 /-4l 93
0 1 2 -1 12 2-dl/p" 121
427 12 2 2 T-17 12 1-10Y5" 110 1928
6 3 2 71" 12 1'-41/, 100
0 1 2 77" 13 2-4l/y" 130
48" 15 2 2 77" 13 1'-10V5" 119 2320
5 3 2 -7 13 1-10Y5" 108
0 1 2 g'-1 14 2-4/y" 139
547 15 2 2 8- 14 1-10V5" 127 2827
8 3 2 8'-1" 14 1'-41/5" 115
0 1 2 8-7" 15 20-4l/p" 148
60" 16 2 2 8-7" 15 1-10Y/5" 135 3392
10 3 2 8/-7" 15 1'-4Y/5" 123
NOTES:
1. ALL STRUCTURAL STEEL SHALL BE AASHTO M270, GRADE 36
OR 50.
2. GALVANIZING SHALL BE IN ACCORDANCE WITH THE STANDARD
SPECIFICATIONS.
3.  FOR PLACEMENT OF GRATES, SEE SHEET 1 IN THIS SERIES.
4., ALL TABLE DIMENSIONS AND QUANTITIES ARE FOR SINGLE
HEADWALL, TYPE IIIL
5. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL

DISPLACEMENT TO UNITS OF HORIZONTAL DISPLACEMENT

(VzH).

SHEET 3 OF 4

Hlinois
V 1ollway

HEADWALL TYPE III
187-24""-30"'-36'"-42""-48''-54""-60"
FOR 1:3, 1:4, 1:6, AND
1:10 SLOPES

STANDARD B6-05




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

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

6’ MIN.

H b 6" MIN.
v
INTERMEDIATE SLOT - SEE SHEETS 1 AND 2

IN THIS SERIES FOR SIZE AND LOCATION

¢ PRECAST SECTION TIE ASSENBLIES
AT MID-HEIGHT OF LOWER
SECTION JOINT, TYP.

BOTTOM SLOT - SEE
SHEETS 1 AND 2 IN
THIS SERIES FOR

SIZE AND LOCATION

PIPE L.D.

CIP TOEWALL —

MIN. 6" THICK
BED OF GRANULAR
BEDDING

OVERALL LENGTH (L)

ELEVATION

PRECAST SECTION TIE ASSEMBLIES
AT MID-HEIGHT OF LOWER
SECTION JOINT, TYP.

A 1 S
C T : 5
| O
|
|
|
|
|
| 2
| =
|~ SEE PIPE BLOCKOUT | &
DETAIL CIP TOEWALLAI = =
o =
| = T
I g 5
= =
[ g =
I (&) -
| B
< &
I 2 S
| o
a
I [’
| &
|
|
|
|
|
|
l O
C C ! -
N L ~N L

200 5-1-2009 HEADWALL TYPE IIT ALTERNATE PRECAST CONCRETE DETAILS

APPROVED. . . DATE

OVERALL WIDTH (W)

HEADWALL\

HATCHED AREA INDICATES
/ VOID BETWEEN THE PIPE

AND THE BACKWALL TO BE
FILLED WITH CLASS SI
CONCRETE.
z
=
pu
(&)
]
I
—
|
<
o
w]
>
<
2-qn
TYP.
GRANULAR

BEDDING

TYP.

X
SAG”
[
M .
| NP L
V2 R T
[ T
L6x4x's f ¢ 1/4" @ HOLE FOR 1" @
ANCHOR ROD WITH
| | 5
¢ 14" ¢ HOLE IN BOTTOM 3 2/a X 25 X s
AND SIDE LEG OF ANGLE R WASHER

RESTRAINT ANGLE DETAIL

30"

¢ 12" x 2/>"

2y

3

Vo TIE
l /e v \ SLOTTED HOLE, TYP.

TYP.

=

TIE PLATE DETAIL

”

QJOINTT [‘/4
T

19"

TYP.

1" ¢ RESTRAINT
ROD WITH HARDENED
WASHERS

/ og
¢ 1 ¢ ANCHOR RODS WITH 2!4 X 2V/a X %s 1
WASHERS INSTALLED IN 1" @ FORMED HOLES

SECTION F-F

(SHOWING PRECAST SECTION TIE DETAILS)

" CHIEF ENGINEER

7

RESTRAINT ANGLE

GENERAL NOTES:

1.

DRILL AND GROUT ¥ 9
REINFORCING BARS @ 12"
CTS IN A 1" ¢ HOLE

TIE B 1 ¢ ANCHOR BOLTS %4 BAR CUT FROM x(E) BARS —
/ B

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

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

CLASS ”SI"" CONCRETE SHALL BE USED THROUGHOUT.

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

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

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

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

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

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

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

PRECAST

2
g

t(E) BARS

1471

u-g”
CAST-IN-PLACE

PRECAST CONNECTION DETAIL

SHEET 4 OF 4

Ilinois
V 1ollway

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

STANDARD B6-05




3.0

30

9"

000000000000

Ainoannnoonnono

!
o[ o

T I
} 11
il

L, -

%

o X soca

APPROVED. .

" CHIEF ENGINEER

DATE

2-7-2012

1-8"
LAP
(TYP.)

HALF PLAN

3

STATION, ELEVATION AND

RIM ELEVATION

1”7+ MORTAR GROUT

AS REQUIRED

CLASS SI CONCRETE?

STORM SEWER PIPE
AS SHOWN ON PLANSW‘

(TYP.)

‘4

20

rbw

000000000000
000000000000

000000000000

6

3'-0"
Lo

1'-10"

_1 210

3.0

SECTION

4-Q"

SECTION B-B

FRAME AND GRATE DETAIL

3" CL.

= tlﬁ 4(E) BARS ©
= Fdd/ 9" CTRS. E.F.
o 5 (TYP.)
o o 4 A.G'
: =2 #4(E) BARS e
P41 2 cL 14l 6" crrs. EF
%%; TP (TYP.)
1] i STORM SEWER &|Z
f el INV. ELEV. "4 | PIPE AS SHOW |2
N | ON_PLANS
3 *4€) BARS o mgy
4 6" CTRS. EA. L[
o L WAY EF. : :
L 3 L b7
C O .3 N
> ~
¥ 5 ZIN
T T\ — R
A = ¢ e &) [ o
i 2 e 2@ B & L -
y S0 g
T
Py
MIN.
(TYP)
SECTION A-A

2-#4(E) BARS E.F.
(TYP. FOR FQUR)

TYPICAL REINFORCEMENT
AROUND STORM SEWER PIPE

CATCH BASIN TYPE B

NOTES:

1.

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

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

REINFORCEMENT BARS DESIGNATED (E) SHALL BE
EPOXY COATED.
Hlinois
( Tollway
DATE REVISIONS
02-07-12 | REVISED REINFORCEMENT

BARS
REVISED SLOPE DRAIN ALSO
FRAME AND GRATE CASTINGS

CATCH BASIN, TYPE B
03-31-14

3-11-2015| SLOPE DRAIN CHANGE TO

BASE SHEET.

STANDARD BT7-03




8/-5/

B
iy 4-|
! ERASSTQE ¢ 2/ 17-#3 s(E) BARS © 6 CENTERS
|
REQUIRED (TYP.) ‘ T‘YP- LIFTING LOOP TWO PER
24 (€) BARS @ 6~ VARIES L 8/2 LID AT OPP. CORNER i 210" 1'-0”
1 ‘ - CTRS E.F. (TYP.) " " =l=
1 r / ¢ J 3 x| . 2-#8 h(E) BARS (BOT.) .
| b %4 (E) BARS © 9" CTRS. | TYP. TYP. ?m &~ /zus R(E) BARS (TOP) ~
| Pl E.F. (TYPE G-1, G-2 & G-3) T w S -
' . " N g Tl = =
| b #4 (E) BARS @ 6 CTRS. E.F. j Al Ol © ~, / o2 A
! . ‘/(TYPE G-3 MOD.) ‘ — - o2 | = =
| | ‘ a0 &l A 1-%6 Nl (E) BAR EA. COR. &v
w : % 4 b S B _T TOP AND BOT. (TYP) [ e © 13" SLAB -
o) - . B i -~ J u " c " %) N
2 i ‘ TYPE G-2 1'-11 e dr o= - Q we oo ™~
3?( i TYPE G-3 3'-0" Z s b % ¢ 3" | N 30 = i) HE) o
s 1 . TYPE G-3 -0 I R R~ p :
! (| MODIFIED 6'-5" ‘ 4] 1-*6 t(E) BOT. oY @ BN
L 3 s o pl o T1-"6 () BARS @ 8" CTRS.| [/ |1-%6 fLE) TOP | ¥ o &
3 b ! : === |7 (BOT.) N | N -
: | ! A J 1T o 5 .
(TYP kv i x 7-%6 +1(E) BARS @ 8" CTRS. \‘ & \f\k Jl 312
N . - | - N 1o =
L2 17p | I W= (TOP) | |
1k | — x
T P S TS N ¢ S T ’ — N
a 7* A . . 1'-8 LAP REINFORCED CONCRETE LID
T x TYP.
1. . B
W2 %4 (E) BARS @ 6 CATCH BASIN,TYPE G-3, MODIFIED
CTRS. EA. WAY TOP HALF PLAN
10" (TYPE G-1, 6-2, & G-3) AND BOT HAaLr FLAN
127 (TYPE G-3 MOD.) ' NOTES:
SECTION A-A 1. PRECAST CONCRETE UNITS WILL BE ACCEPTABLE PROVIDED THEY MEET ALL
THE REQUIREMENTS AS SHOWN ON THIS DRAWING. BASE EXTENSION OF 3
NOT REQUIRED FOR PRECAST UNITS. FABRICATION DRAWINGS SHOWING PIPE
OPENINGS, REINFORCEMENT AND OTHER PERTINENT DIMENSIONS WILL BE
REQUIRED FOR EACH UNIT, FOR APPROVAL BY THE ENGINEER PRIOR TO
A0 10" FABRICATION.
V-
¢
3 2. CATCH BASIN, TYPE G-2 SHALL BE USED ALONG RAMPS WHERE GUTTER
| 30° TYPE G-2 IS PROVIDED.
! : =
© = 3. CATCH BASIN, TYPE G-3 SHALL BE USED WHERE GUTTER TYPE G-3 IS
stom sewer suze o — !
SHOWN ON PLANS 1 | & TYPE G-z 1'-11” 4. CATCH BASIN, TYPE G-3 MODIFIED SHALL BE USED IN PAVEMENT SECTIONS
| | E TYPE G-3 2°-0" L BAR NI(E) BAR s(E) " AND ON THE LOW SIDE OF SUPERELEVATED PAVEMENT.
hS | A TYPE G-3, MODIFIED 2'-5 ’
L i v 5. CATCH BASIN, TYPE G-3 MODIFIED SHALL BE PROVIDED WITH A REINFORCED
M | : ; CONCRETE SLAB TOP AS DETAILED ON THIS DRAWING.
¥ g 2.
I : : ) NOTE: N x (’ . 3 6. TYPE G-2 FRAME AND GRATE SHALL BE NEENAH R-3508-A2, EAST JORDAN
| . H . f/y ©
3 i . — T L __ _ [RON WORKS 7300 OR APPROVED EQUAL.
r : i , POSITION OF OPENING ‘ i
Al B VARIES FROM 3'-2" TO g 4o 7. TYPE G-3 FRAME AND GRATE SHALL BE NEENAH INLET FOR ROLL TYPE
' : b2y 5'-4" MEASURED FROM \2,“5 €) BARS E.F. Top— | CURB R-3501-U OR EAST JORDAN IRON WORKS 7545 OR APPROVED EQUAL.
~ i . BACK OF GUTTER LINE. (TYP. FOR FOUR) °
Zl S BAR +(E) 8. TYPE G-3, MODIFIED FRAME AND GRATE SHALL BE NEENAH INLET FOR ROLL
MORTAR GROUT AS 2 , AR TE) TYPE CURB SPECIAL R-3501-Ul, EAST JORDAN IRON WORKS 7546 OR
REQUIRED (TYP.) o APPROVED EQUAL.
i | Al
ol , TYPICAL REINFORCEMENT LIFTING LOOP TO BE Vy'd 9, TYPE G-2, MODIFIED FRAME AND GRATE FOR ROLL TYPE CURB R-3508-B2
| o’ o 2D X
I S S Y AROUND STORM SEWER PIPE 270 KSI STRANDS TO BE BURNED OR APPROVED EQUAL.
‘8 L Y Y
. — AFTER PRECAST CONCRETE LID 10. MORTAR OR SEALER SHALL BE USED WHEN A PRECAST REINFORCED
i IS SET IN PLACE. CONCRETE LID IS USED.
8" MIN.
3 R. (COLD BENT)
(TYP.) 1. REINFORCEMENT BARS DESIGNATED (E) SHALL BE EPOXY COATED.
§ TOP OF SLAB
SECTION B_B [ I A Al 12. E.0.P. = EDGE OF PAVEMENT.
N
SO 13. ALL CONCRETE SHALL BE CLASS SI CONCRETE.
CATCH BASIN TYPE "G SERIES o SHEET 1 OF 4
(TYP.)
L4 L d
Ilinors
LIFTING LOOP :]b]]PVE_l,V
DETAIL DATE REVISIONS
6-01-2009| DELETE REINF. CONC. LID TYPE S FRAME & GRATE CATCH BASINS TYPE G AND
2-07-2012| REVISED REINFORCEMENT BARS
11-01-2012| ADDED TYPE G-2, MODIFIED FRAME AND GRATE TYPE G A'\f\]%DIgRlipr,ESFRAMES
MODIFIED PIPE BELL DETAIL
QOW*Q%W 6-1-2009 3-31-2014] ADDED FRAME AND CRATE CASTINGS
APPROVED . . e EnineER DATE 3-11-2015 RiméSET[)YPNEOEESS AND ADDED CATCH BASIN TYPE G-4 STANDARD B8_05




T (T
‘ 8'-5"
5 g 3
r TYp] [TTYP.
O I
T \ T e e o A
‘ F,L,f,i,L, I S NS W
| }
\ \ ; .
o i S~
A | [ Tla
‘ ‘ ! Q N :
t ,,},,,,4 ,,,,,,,,,,,,,,,,,,,,, f?i ,,,,,,,,,,,,, e
\ i =
L i
L i
B i -
} 1\/ARIES T0 ¢ : VB )
I 7 —
\ [ NN g
L e L
|
i NEN
B -
HALF PLAN (24"-36" 1.0, OUTFALL PIPE)
B 8-5"
Ve |l 18-#3 S(E) BARS e 5% CTRS. _
6" : 10 " BACK OF G3 .
N [ CUTTER "
£ ™ / NIE S ( =
S |
8-#8 h(E) BARS @ 3% CTRS. (BOT.) She =
8-#8 N(E) BARS @ 37, CTRS. (TOP) m\“§
N o)
2-%6 NI1(E) BAR EA. COR.!(/ ) o | =T
TOP AND BOT. (TYP.) - 2-10" 2ollw& | ¥ =
LIFTING LOOP 2 NP : <5 | & c
g TR B e e | 5
AT OPP. CORNER 37 N <=5 G e T O
1-#8 +(E) BOT. L=
L y1-"8 T1E) TOP|, sa I 1
o0 O [
NS
\ {KSVEsY] i
9-#84(E) BARS @ 6" CTRS. (BOT.) v
9-#811(E) BARS @ 6" CTRS. (TOP.) =
~ N E
Y
M
REINFORCED CONCRETE LID
7-0" (24" TO 36" I.D.
TYPE G-3 FRAME AND GRATE OUTEALL PIPD)
8'-5"
e | 18-#3 SI(E) BARS @ 5%, CTRS. |
6" . S 1/’0% BACK OF G2 <
\ I GUTTER
af | =g BE
8-#8 N(E) BARS e 3% CTRS. (BOT.) ot 1=
8-#8 n(E) BARS @ 37, CTRS. (TOP) L3
| wd
(\JN
2-%6 NI(E) BAR EA. COR. L o ©
TOP AND BOT. (TYP.) H 107 | O
LIFTING LOOP FOUR & 2-pt L1 el o :
PER LID AT QPP 9 1'*“‘8 H(E) BOT— E; 9
CORNER : Tz |1-#8 +1(E) TOP o ” g
- —~
1-#8 +(E) BOT. =
1-%8 +1(E) TOP | =+
| © © v
# #
N &
11-#8 +(E) BARS @ 6" CTRS. (BOT.)
11-#8 +1(E) BARS @ 6 CTRS. (TOP) )
~ N NE
|
REINFORCED CONCRETE LID "
TYPE G-2 FRAME AND GRATE
7-0” (24" TO 36" I.D.

Gonl0 ¥ ovacs

APPROVED . .

e paTe 6°1-2009
CHIEF ENGINEER

OUTFALL PIPE)

1"+ MORTAR

7 /
o o1 g 7, GROUT AS
3 S _ e e e REQUIRED (TYP.)
S C_m 7 o \,V'\ | \ T e 1 —— o
I S € R R o M e 0!I S e
11" 6'-8" L Eln j Eln
vy ‘ <EE b o A iy 13" PRECAST OR
L OPENING AS| kL CAST-IN-PLACE REINFORCED
#3 BAR SI(E) #8 BAR f(E) #5 BAR hI(E) *#3 BAR S(B) NOTE 5 'SHOWN ON || CONC. LID
| 2cvime T OTHUS ) sy repggeen
3“ R. (COLD  LIFTING LOOP TO BE ! J SHOWN IN PLAN VIEW
BENT) 1o "§x270Ks! STRANDS TO ! 1.0
\ TOP OF BE BURNED AFTER PRECAST : DsT—*#6(E) BARS @
4 SLAB EEEEE-ETE LID IS SET IN es(E) BARS Er . 1 i | 8" cTrs. EF.
T (TYP. FOR FOUR) PIPES . ‘
- o ) 1T i < #7(E) BARS e
b s .5 11 ‘ .,
» PAT T vy , | || 8 cTRs. EF.
(TYP.) L | 1
LIFTING LOOP i ! i
DETAIL % 1 OUTFALLIPIPE TYPE 6-4 62.1' TO ¢
— | TETeT MIN L F4T SEE NOTE q.
< - -
Pl 9 - 37 (TYP.)
S 40 (TYP CONSTRUCTION JOINT—| |, T
(TYP.) [ b4
L < _
N 7 T T e " qi. LR (3 \Qi
N| O N 4 ° 4 a4 = g < N
TYPICAL REINFORCEMENT B I e e s st %
AROUND STORM SEWER PIPE g 5/-0
g5 (TYP.)
1/ 18-#3 S(E) BARS © 5¥% CTRS.
/2 L - SECTION B-B
6, T BACK OF 20A <
~- T GUTTER B
R 12 ~ 7 -~
E ™~ N|[= S ( - 1+ MORTAR
=00 | <C
8-#8 h(E) BARS @ 3% CTRS. (BOT.) 8Lt = GROUT AS : SEE NOTE 5 ON SHT. 1
8-%8 N(E) BARS @ 374 CTRS. (T0P) i REQUIRED (TYP.)
N i ==
=< d ry B W AT AT Y I e
7-¥6 hi(E) BAR EA. COR.|/ ) o | SIFE= - P EEEr L.
TOP AND BOT. (TYP.) = g 2 lpe | @ < ) L oL
~ [an N | e
LIFTING LOOP 271 TSli-#8 1) BOT S |- _ o e 2vcL ' OPENING AS X
FOUR PER LID _ of 7§ 11 e |23/4 > | 2 o 3" FOOTING — (TYP.) | SHOWN_ON ,
AT OPP. CORNER 3 N 1-%8 +(E) BOiH* o T + LID 30 e ‘LID DETAILS 1] /”B(E) BARS ®©
i : 3= 1 | | R 1A
| ‘1*“8 +1(E) TOP) \ ;; % ol v (TYP.) e - ﬁlNFLOW{ PIPES B X 8" CTRS. E.F.
# # < | -
N | - . : - ng
11-#8 +(E) BARS @ 6 CTRS. (BOT.) 2 2 X ! ‘ i\ JZ |H—=7E) BARS @
> <p o —_ .
11-%8 11(E) BARS © 6" CTRS. (TOP.) T < ' . VARIES ‘ VARIES i\ 1= [1°l| 8~ cTRs. ELF.
< . oy = - UNDERDRAIN /i&S REQUIRED ‘F
(@] p el ' B
- G B o
REINFORCED CONCRETE LID " o 777 4}
TYPE 20A FRAME AND GRATE 220" (24" TO 36" LD Y. 1
OUTFALL PIPE) T <—',J
3 L] -~ ‘ ik
CATCH BASIN TYPE G_4 3 FooTine— TP T T oZ STORM SEWER LOCATION |
PROTRUSION ] A = AS SHOWN ON PLANS e
#4(E) BARS @ 8" CTRS. EA. WAY [
NOTES: N . 4" ()~ =~ e . < < e = e < [IM
N NEREE o te @+ e -7 a4 0T
1. SEE SHEET 1 OF THIS SERIES FOR ADDITIONAL NOTES. =l € e = — L MY “-STORM SEWER
& IR NS N I R i v 3670 (MAX.)
2. CATCH BASINS TYPE G-4 SHALL BE USED IN TANGENT SECTIONS AND ON THE LOW SIDE "6(E) BARS @ 8" CTRS. igcégém
OF SUPERELEVATED PAVEMENT. » EA'G,VYé,Y, ON PLANS
3. CATCH BASINS TYPE G-4 SHALL BE PROVIDED WITH A REINFORCED CONCRETE SLAB TOP (TYP.) e
AS DETAILED ON THIS DRAWING. ot (TP CONSTRUCTION
SECTION A-A JOINT (TYP.)
4. CATCH BASINS TYPE G-4 SHALL BE USED WHEN GUTTER, TYPE G-3 IS PROVIDED.
SHEET 2 OF 4
5. MORTAR OR SEALER SHALL BE USED WHEN A PRECAST REINFORCED CONCRETE LID IS
USED. e .
Ilinois
6. EDGE OF SHOULDER. FRAME AND GRATE RIM ELEVATION AND OFFSET MEASURED AT THIS ( ]b]]u/a_ly
POINT.
7. 36"¢ MAX. OUTFALL PIPE FOR TYPE G-4 CATCH BASIN. CATCH BASINS TYPE G AND
TYPE G MODIFIED, FRAMES
8. ALL CONCRETE SHALL BE CLASS SI CONCRETE. AND GRATES
9. DISTANCE FROM ¢ OUTFALL PIPE TO ¢ ROADWAY TO BE VERIFIED BY ENGINEER. STANDARD B8-05




> J >
‘ 8'-5"
B 9” 3/(
1 e TP
SN T U B | L
R T
‘ F,L,f,i,L,rfk'\'u Il WS
|
\ | i
| | i .
o | S~
A ! 1 e
\ | P =
t e f{, ,,,,,,,,,,,,, als.
\ \ i =
L i
. i o
| | Ty
} 1\/ARIES T0 ¢ : VB )
I e —
\ L =
L e T
|
L &
I —
HALF PLAN (42-60"" 1.D. OUTFALL PIPE)
B 85"
1/, 18-#3 S(E) BARS @ 5% CTRS. \
6" : 10 " BACK OF G3 .
o~ [ GUTTER )
2 —_ e
Elivy NIES r B
11-#8h (E) BARS @ 3¥" CTRS. (BOT.) art =
11-#8h (E) BARS @ 374 CTRS. (TOP) i
m\<rm\
N N m p
2-"6 hLE) BAR CA. COR. ) 0@ | ST
TOP™ AND BOT. (TYP.) — > 10" 2 e | @ <
~ [an N
LIFTING LOOP ST : £ | :
A o R e 2] | 8¢
AT OPP. CORNER 37 % ot . F N
1-%8 1(E) BOT, = /
k $1-78 +1E) TOP) les [ &1 1
SN
\ {KSVIsN] w
16-#8 +(E) BARS e 34" CTRS. (BOT.) v
16-#8 t(E) BARS e 34 CTRS. (TOP) —
~ N E
Y
M
REINFORCED CONCRETE LID
_ 9'-0"" (42" TO 60" L.D.
TYPE G-3 FRAME AND GRATE OUTFALL PIPES
8'-5"
e | 18-#3 SI(E) BARS @ 5% CTRS. \
6| N L% Back oF 62 .
\ I GUTTER
R S a —
Ei °~ e 2
11-*8 h(E) BARS e 3%’ CTRS. (BOT.) e~ 1 =
11-*8 N(E) BARS @ 374 CTRS. (10P) o~y
RO
(\JN
776 MIE) BAR EA. COR. T o ¢
TOP AND BOT. (TYP.) o 107 |lbiwe
LIFTING LOOP FOUR 3| 2ofehle 1710 2o &
PER LID AT OPP. S, |-ue B BOT || |& @
CORNER T30 _[1smg +1E) TOP ° S
[
1-#8 +(E) BOT. =
1-%8 +1(E) TOP | -
o © r
W
N v o
19-#8 +(E) BARS @ 3% CTRS. (BOT.)
19-#8 T1(E) BARS @ 57, CTRS. (TOP) -
~ N =
REINFORCED CONCRETE LID
TYPE G-2 FRAME AND GRATE
9'-0" (42" TO 60" L.D.

Gonl0 ¥ ovacs

APPROVED . .

R paTe 6°1-2009
CHIEF ENGINEER

OUTFALL PIPE)

1"+ MORTAR

7 /
3« 3 | 3o g . GROUT AS
\ G > A \‘&v\ - \ e REQUIRED (TYP.)
Tz il t e ] ] = EU T
1" 8'-8" L 1 T e
v ‘ - X ! b 13" PRECAST OR
’ TOPENING AS |- L CAST-IN-PLACE REINFORCED
#*3 BAR SI(E) #8 BAR T(E) #5 BAR hI(E) *3 BAR S(B) NOTE 5 shown o~ 4[| conc. LD
e, 10 TR | ey reprgncee
3" R. (COLD LIFTING LOOP TO BE ‘ 4 SHOWN IN PLAN VIEW
BENT) I/, "@x270Ksi STRANDS TO : ! 1l
\ TOP OF BE BURNED AFTER PRECAST T i : Os1—*6(E) BARS @
NI + SLAB CONCRETE LID IS SET IN : | 87 CTRS. E.F.
L N ) PLACE. (TYP. FOR FOUR) INLET ' 1 -
= o PIPES | !
) i #7(E) BARS @
o L3 (TYP.) T : Il 87 cTRS. E.F.
(TYP.) - B i Ax
LIFTING LOOP , i ! dEl
DETAIL N—2/-6"" MIN. A OUTFALL!PIPE TYPE G-4 62.1' TO ¢
— o *4[ SEE NOTE a.
e < - ]
R 7| 9 - 37 (TYPY
g TP consTRUCTION JOINT— | P
(TYP.) L J
. - ‘ _
N e T e e S \Qi
TYPICAL REINFORCEMENT - : G, 7 == ™
e = PR ] = PR PR
AROUND STORM SEWER PIPE o 7o Jf
8'-5" (TYP.)
1/ 18-#3 S(E) BARS e 5¥ CTRS. | SECTION B-B
6" : "0 Back oF 204 .
GUTTER b
io: g | [ g 17+ MORTAR
N2 g /f;m < . | SEE NOTE 9 ON SHT. 1
11-*8 h(E) BARS @ 3%~ CTRS. (BOT.) = = GROUT AS i
11-%8 h(E) BARS @ 37 CTRS. (TOP) = REQUIRED (TYP.)
N _
e e ; '
2-%6 RIE) BAR LA, COR. 0@ | 3 - e ;
TOP AND BOT. (TYP) ™ -9 HLl1%, | @ T > = LA
A ng |- o 3 wo | 2rcL | OPENING AS R
LIFTING LOOP i . |
FOUR PER LID ¢ ofi W8 TELBOIET Ly=ad | 2 o7 37 FOOTING — KIS | SHOWN_ON N
AT OPP. CORNER 37 2, ~ e T LID ” 1.1 UD DETAILS 1°1] ~*#6(E) BARS @
1-#8 +(£) BOT. oW 3 ! DA
j1-*8 +1® TOP| Fr | (TYP.) & ﬁlNFLOWY PIPES -4 8" CTRS. E.F.
k » © © @ 1 - - : 1
# # — . ! . .
Nl = - i | = {w N
20-*8 t(E) BARS e 3!/ CTRS. (BQT.) v X VARIES | VARIES = |F T(E) BARS o
20-*8 T1(E) BARS @ 3/4 CTRS. (TOP) ! = , ; i = | 87 CTRS. E.F.
N N 1 UNDERDRAIN AS REQUIRED T
~ ™ = 5 L ! i
L . B y .t.,
M p 4
REINFORCED CONCRETE LID > ] 4]
TYPE 20A FRAME AND GRATE 9.0 (42" T0 60 LD. 2 4}
OUTFALL PIPE) 1
3" L] - ‘ Bk
CATCH BASIN TYPE G-5 s roorne || [T]| T 1om sever cocaTion |
PROTRUSION ‘ T #4(F) BA:SS SHE(;WNCTORNS PE/:NSWAY M S
2 e 8" . EA. L
NOTES: = : N O S S————— I
1. SEE SHEET 1 OF THIS SERIES FOR ADDITIONAL NOTES. N o gl = < " .44 o 2 ™ STORM SEWER
0] A BRI NG I A R N S S 60”0 _(MAX.)
2. CATCH BASINS TYPE G-5 SHALL BE USED IN TANGENT SECTIONS AND ON THE LOW SIDE #6(E) BARS @ 8" CTRS. LOCATION
OF SUPERELEVATED PAVEMENT. EA. WAY AS SHOWN
o O ON PLANS
3. CATCH BASINS TYPE G-5 SHALL BE PROVIDED WITH A REINFORCED CONCRETE SLAB TOP TYP.) 157 (TYP)
AS DETAILED ON THIS DRAWING. : SECTION A-A CONSTRUCTION
- JOINT (TYP.)
4. CATCH BASINS TYPE G-5 SHALL BE USED WHEN GUTTER, TYPE G-3 IS PROVIDED.
SHEET 3 OF 4
5. MORTAR OR SEALER SHALL BE USED WHEN A PRECAST REINFORCED CONCRETE LID IS
USED. . .
Ilinors
6. EDGE OF SHOULDER. FRAME AND GRATE RIM ELEVATION AND OFFSET MEASURED AT THIS
Dot ( Tollway

7. 60" MAX. OUTFALL PIPE FOR TYPE G-5 CATCH BASIN.

ALL CONCRETE SHALL BE CLASS SI

CONCRETE.

DISTANCE FROM ¢ OUTFALL PIPE TO ¢ ROADWAY TO BE VERIFIED BY ENGINEER.

CATCH BASINS TYPE G AND
TYPE G MODIFIED, FRAMES
AND GRATES

STANDARD B8-05




2_0

1'-10Y5"

FLOW

QL %“W

1/’8‘/2” ‘ 3/4//

or_gu

SECTION T-T

3'-0"
T 4-1
/d N

A=Al —

[ [” IRE M w |
. |
3 ! \j/ 5
? Lir—l——|d -

| I

I |

NG : Y.
o
TYPE G-3 FRAME & GRATE
APPHOE@IQ% L paTe 67172009

sEn=Eas=
== S==
L=l

i

=

l—> =

2r_g

rod

TYPE G-3, MODIFIED
FRAME & GRATE

1-10%,"
‘ 2= ‘ ‘ 2-11" ‘
SECTION Y-Y SECTION S-S
1'-10%," 1-10//,""

SECTION Z-/

SECTION V-V

i
m

-
n

N
<

r
]

=
L.
r

<

1 D) C

D) C I D) C
D) C I D) C

D (

[
[
rt
\

[
ANAANA
[

\

Y,

U
v

TYPE G-2 FRAME & GRATE

-

TYPE G-2 MODIFIED

FRAME & GRATE

NOTE:
SEE SHEET 1 OF THIS SERIES FOR NOTES.

SHEET 4 OF 4

Hlinois
V 1ollway

CATCH BASINS TYPE G AND
TYPE G MODIFIED, FRAMES

AND GRATES

STANDARD B8-05




T(E) BARS © 12"
=
o
°| ;. ol
g A "—'5:::::':: ==F
Lu:{i<( ,f > Wl .
o| 5|8 ® L B 1 | |8
ol \ A a |
= ¥._ﬂ.—-=:-:: zzfzzf
- -|
-8 |1'-3" B 2'-6" SEE
NOTE 9
A
c
(4
e 5 e PIIEE
SEE NOTE 9 o
SEE NOTE 9—~ 5
STATION, OFFSET =
AND INVERT > " 7 N\ "
ELEVATION L #ls =
a|— o |
N\
o ) .
. B =]
& \ 3 g
2 EXISTING OR ® =

x(E) BARS @ 12"

> C

'—PUJ

PROPOSED PIPE

SECTION A-A

ELEVATION

TABLES FOR DIMENSIONS, REINFORCEMENT AND

QUANTITIES FOR ONE SLOPED HEADWALL TYPE I

1L
.

w(E) BARS —

x(E) BARS

SECTION B-B

APPROVED. .. ..

SLOPED HEADWALL DIMENSION TABLE - TYPE 1| | prpg [ FEINFORCMENT BARS INSIDE CONC. pd
PIPE 1.0.] A D LD- ARK(E) 'Sy & | LENGTH PO | PR | SOV |1 eowi
6" |e-8"[1-3" -0 g |16 | 7-*4 2'-2" (POUNDY
120 |72 -0 w6 | 4-%4 6'-8" F-6-2 6" 0.5 29
157 | 8-7] 32 -3 L |12 | 7-*4 2'-g" F-12-2 12" 0.6 35
8 | 9-27]3-9 6 wi2 | 4-u4 8'-2" F-15-2 15" 0.8 40
150 | 115 ] 7-*4 3-8 F-18-2 18" 1.0 45
wlb | g4-u4 8'-11"
g |18 [ 74 42"
wl8 | 4-#4 9'-6"
SLOPED HEADWALL
TYPE I
err-eolz |
CHIEF ENGINEER

* MATCH EXISTING OR PROPOSED SLOPE, SEE NOTE 9

S VU E N IR R I 3.
x(E) BARS
4
00 |3 G (SEE NOTE 9) .
3 =3 170
Q
PLAN II w(E) BARS
7.
E
SEE NOTE 9 40" 1'-3 6 - H
: PIPE 1 5
STATION, OFFSET AND 1.D.
INVERT ELEVATION
. of & 9,
z N 7\
—l = ol g
N ™ ~ a |[— a
i\N o
@ \\ r <
— N g
a [ee]

w(E) BARS (TYP.)

x(E) BARS

SECTION C-C

—

NOTES:

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

CLASS SI CONCRETE SHALL BE USED THROUGHOUT.

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

. BAR BENDING DETAILS ARE DIMENSIONED OUT TO OUT OF

BARS.

ALL EXPOSED EDGES SHALL HAVE A ¥ CHAMFER. CHAMFER
ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF
ONE FOOT BELOW THE FINISHED GROUND LINE.

. COVER FROM THE FACE OF CONCRETE TO FACE OF

REINFORCEMENT BARS SHALL BE 3" FOR SURFACES FORMED
AGAINST EARTH AND 2" FOR ALL OTHER SURFACES UNLESS
OTHERWISE SHOWN.

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

. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL

DISPLACEMENT TO UNITS OF HORIZONTAL DISPLACEMENT (V:H).

SLOPED HEADWALLS, TYPES I AND II TO BE USED ONLY FOR
SLOPES STEEPER THAN 1:3. DIMENSIONS AND QUANTITIES
SHOWN ARE BASED ON A 1:2.5 SLOPE (EXISTING AND PROPOSED).

. 1.D. DENOTES INSIDE DIAMETER OF PIPE.

0.D. DENOTES OUTSIDE DIAMETER OF PIPE.

TABLES FOR DIMENSIONS, REINFORCEMENT AND

QUANTITIES FOR ONE SLOPED HEADWALL TYPE II

SLOPED HEADWALL DIMENSION TABLE - TYPE II REINFORCMENT BARS oesion | ANSIDE ICSS‘V[\/:'L %EAIRNSF'
NO. & DIA. OF . y
SERTANE c m I MARK(E)| g1 | LENGTH a b c NO. PIPE CU. YD %ng%g
' _101] _qrt g Y _ne - _g _gir ’_ ——
12 |14-107] 3-9" | 2-6" | 3'-0" [ 1'-0 x12 [ 10-#4 | 3-8 2'-6" | 1'-0 122 Y 1.0 75
157 |15'-67] 39" | 31— | 31-97" | 1-3 w2 | 592 547 ] 4a-17 | a-0" | 69~
E-15-2 15" 1.6 82
18 |16'-17| 3-9 | 3-9 | 46 | 1-6" x15 | 10-%4 | 4'-3" | 3'-3" | 1"-0" | --- E18-2 18" 1.7 89
wl5 | 5-14 161" | 4'-7" | 4'-0" | 7'-6" .
x18 | 10-#4 | 5-0" | 4'-0" | 1'-0" | ---
wiB | 5-#4 16'-8" | 4-7" | 4'-0" | 8'-1"
L4 o
Ilinois
Zoljway
DATE REVISIONS

2-7-2012 |REVISED REINFORCEMENT BARS, TABLES

SLOPED HEADWALLS

3-31-2014 [REVISED CONRETE QUANTITIES-

REINFORCEMENT STEEL

TYPE I AND TYPE II

3-11-2015 |[REVISED REINFORCEMENT BARS, TABLES

STANDARD B9-03




¢ OF PIPE AND

l<—¢ OF PIPE AND HEADWALL
M T P s N HEADWALL ¢t FOR ONE SLOPED HEADWALL TYPE III
SEE NOTE 4 ;
-0 A’ | v WELDED
: ‘ DIMENSIONS PRE CAST|CAST-IN- REINFORCEMENT BARS
o | PIPE WIRE
= ; D CONC. | PLACE | FagRIC
- | 1 \ i \ ““ A B ¢ N M T P S L v W |cu. YD, | CU. YD. | sq. yp. | MARKE) | SIZE NO. [LENGTH| LB.
50 S CEESD | :
o ! _ L A 6" 9 | 2% |r-9% | r-0v | v-8r | 1-e | 1-6% |2-1Ver| T2r | 10 | 36| 0.5 072 | 3.8 d6 24 12 2-0" | 16
= T
2wl AA| - < | | |
= 5 19 Lw: 77777 -+ I D -3 77—714\7773—)4%'7— - < 20 |13 | 2%y |2-dy | 10 | st | e | 1-6Ye” |46 | 89| 10" | 4= | 0.34 0.92 | 450 di2 #4 14 2-0" | 19
g ! e ] | ]
< a
o ! I T L L~ | w 157|162 | 2%y |27 1m0 | -8t | 16 | 1-6Y |53 |96l | 1m0 | 43| 0.45 1.01 5.88 dis ] 16 2-0" | 21
o = o
54| B ™ | ’
‘ : %2 18" |1-10" | 2% |2-10%"| 107 | 1-8" | 16" | -g¥r|6-2Ya" | 1057 | 10" | 46" | 0.6l LI3 6.44 dig #4 18 2-0" | 24
*4d(E) BARS © 12" (TYP,)j ‘ y ‘ m
BEND TO FIT IN FIELD g ‘ | 2 20 | 2| 2% |3 | re0r | e | 16 | ¥ | 61| 13| 13 | 53| 076 139 | 834 del 24 22 2-0" | 29
L -
ELEVATION 24 |24y | Yy |38 10 | 2-07 | 16 | 1-e, | T-9% 124, 1-6 | 60" | 0.95 L72 | 985 d24 #q 24 2-0" | 32
|_ SLO ED E D |_|_ NOTES: 271 2/,7\/2// 23/4// 3/’8‘/4” 1/71\/2// 231 1-6" l’*63/4” 8/’63/4” 13/-¢" 1-9" 6'-9" 1.14 2.07 13.54 a27 #4 24 210" 32
EACH #4d(E) BAR SHALL BE PLACED SUCH THAT IT WILL ]
PROJECT 9 INTO THE CAST IN PLACE (CIP) CONCRETE 307 | 20| 2 |31 1-3 | 26t | 16 | U-BY | 95| 14-9 | 2-0m | T'-e | 138 2.46 | 16.40 | d30 4 26 2-0" | 35
AND IT SHALL BE 3" BELOW THE TOP SURFACE. HOOKS
D<-| IN THE PRECAST SECTION SHALL BE TIPPED TO CLEAR DIMENSIONS PRE CAST| CAST-IN- W%SEED REINFORCEMENT BARS
ALL CONCRETE SURFACES A MIN. OF 2" PIPE CONC. | PLACE
cIP .D. - FABRIC
A B c N M T P S L v W | cl. YD, | CU. YD. | sq. vp. | MARK(E) | SIZE NO.  [LENGTH| LB.
o EXISTING OF 6" 9" 20 | reer | 1o | v-sr | 207 | 2-17 | 387 | 85" | 10" | 36" | 0.7 0.83 | 4.07 d6 34 12 2-0" | 16
WELDED WIRE PROPOSED SLOPE . . :
FABRIC : : R0 -3 | 2 |23 | v | e | 20 | 21 | k1o | 10T | 107 | 40 | 041 | 10T | 550 di2 * 6 | 20| 2
CIP - © [ ]
Y T__°P P"C v ) )
P C W oasr | reelyr | 2r 26l | 10 | reet | 20 | 21| e-10n | LT | 107 | 437 | 0.55 L8 | 663 dis #q 18 -0 | 24
(@]
N | | I |
© . 11 ILMG(E) o Vol e |20 | 205107 | 10 | 18t | 20" | 21 | 80t | 11| 10" | 4B | 0.T4 132 | 8.60 dig #4 2 | 20" | 29
op 11 1 PR precasT—" :
il —Ti 2 LA 1 S S a2 |2 |3 | 1o | -9 | 20 | 21 | 90 [ 135107 | 137 | 537 | 0.93 163 | 1.03 d21 24 24 | 20" | R
N NRET :P_" = —_———
o 10 I, -
L I"C 1 EXISTING OR SECTION D-D 2r ey | o | 3-ap| 100 | gm0 | 2o | 2ot | 1027 | 1530 | 16" | 6-0" | 118 200 | 13.88 424 o4 08 | ogr | 37
. #*4d(E) BAR /g PROPOSED PIPE
6 ~ 21 |21y 2 | 3T | Yy | 23 | 20 | 2kl | e | 16T | -9 | 69 | 142 2.41 | 14.83 a27 *q 30 | 20" | 40
MINIMUM S
(PRECAST) 300 | -l | 2r | Ut | 1-3 | 2t | 207 | 21| 12-4v | 1g2v | 2-0 | -6 | LT 287 | 2043 | d30 # 32 | 2-0n | 43
STATION, OFFSET
AND INVERT SECTION A-A WELDED
EE%AHON PER (FOR PIPE ABOVE DITCH FLOW LINE) PIPE DIMENSIONS PRCEONCCAST CPALSATC*EIN* WIRE REINFORCEMENT BARS
. FABRIC
L.D. A B c N M T P S L v Wl Y0, | cu. YD, <q vp. | MARKE) | SIZE NO. |LENGTH| LB.
6 90 | -8 | 107 | -8t | 30 | 30 | 53| 10| -0 | 36" | 023 | 107 5.29 d6 #4 16 2-0" | 2t
w
‘ Vv e PIPE &% v i 120 | 13| e | 2730 | v-0r | 18 | 307 | 30 | 867 | 142" | 1-0" | 4'-0" | 057 | 1.38 8.62 di2 24 22 2-0" | 29
%@ OF PIPE AND HEADWALL ‘ LD, ‘ ©|o 1'-0" "
i o 157 | -6 | Y | 26" | -0t | -8 | 3-0" | 307 | 10°-0"| 15-8" | 1-0" | 4'-3" | 0.7 | 153 1035 | dis 24 26 | 20" | 35
_ i | = A
© s A ] _\[ © 187 | =107 |l |29V | -0t | -8 | 307 | 3-0r | -9 | 175 | 107 | 46" | 104 1.70 12.47 dis #g 28 | 20" | 37
pS P © #4d(E®) BAR T3 e | WELDED | °
[ S —— — (TP -t WIRE 2[5 = 2 |2 | Yy 30| -0t | -9t | 30 | 30r | 1337|1907 | 130 | 537 | 131 2.11 15.77 da21 ] 34 2-0" | 45
‘ X X FABRIC £ @ —
S [N 247 | 2-4p"| Ay | 3-4v | ov-0v | -0 | 30" | 3-0¢ | 15-0" | 21-0” | 16" | 6'-0" | 1.66 259 | 11.62 24 #g 38 2-0" | sl
WELDED WIRE BAR *4d(E)
FABRIC ;
o - 21 | 2Ty | 3T | vty 2-3 | 30 | 3e0r | 1667 | 22-10%5¢| -9 | 6-9 | 1.99 3.1 24.10 d21 84 40 | 2-0" | 53
" 307 | 2-1 | 1Yy | 310 1-3r | 26| 30 | 30 | 183" | 250" | 2-0" | 16" | 2.41 370 | 29.3 d30 #4 44 2-0" | 59
NOTES:
1. THE CAST IN PLACE (CIP) SLOPED HEADWALL SHALL BE CONSTRUCTED FLUSH WITH 9. THE SLOPED HEADWALL DETAILS SHOWN ON THIS DRAWING ARE FOR
EXISTING OR PROPOSED SLOPE. USE ONLY WITH PIPES HAVING DIAMETER OR SPAN OF 30" OR LESS.
2. CLASS SI CONCRETE SHALL BE USED THROUGHOUT. 10. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT
TO UNITS OF HORIZONTAL DISPLACEMENT (V:H).
3. WELDED WIRE FABRIC SHALL BE EPOXY COATED 6x6-W4xW4, 58 LBS. PER 100 SQ.FT.
1. 1.D. DENOTES INSIDE DIAMETER OF PIPE. 0.D. DENOTES OUTSIDE
4. ALL REINFORCEMENT BARS SHOWN SHALL BE EPOXY COATED (E). DIAMETER OF PIPE.
5. BAR BENDING DETAILS ARE DIMENSIONED OUT TO OUT OF BARS.
L4 L4
6. COVER FROM FACE OF CONCRETE TO FACE OF REINFORCEMENT BAR SHALL BE 3" FOR Illinois
SURFACES FORMED AGAINST EARTH AND 2 FOR ALL OTHER SURFACES UNLESS
OTHERWISE SHOWN. L]b]]",a.}
DATE REVISIONS
7. PRECAST UNIT USE IS OPTIONAL. THE ENTIRE STRUCTURE MAY BE CAST IN PLACE. 3 oT o REVSED 0TS
01-01-11 | REVISED NOTES SLOPED HEADWALLS
8. AFTER THE PRECAST SLOPED HEADWALL HAS BEEN PLACED, THE SPACE BETWEEN THE 020712 [ REVISED NOTES TYPE 1II DETAILS
@m@ HEADWALL AND PIPE SHALL BE COMPLETELY FILLED WITH AN APPROVED NON-SHRINK 03-31-14 | REVISED QUANTITIES
ouvacd 5-7-2012 GROUT WITH A MINIMUM 28-DAY COMPRESSIVE STRENGTH OF 5000 PSI. THE COST FOR 3-11-2015| REVISED TABLES AND SECTIONS
-T- FURNISHING AND PLACING THE GROUT SHALL BE INCIDENTAL TO SLOPED HEADWALLS.
APPROVED . DATE STANDARD B10-07

DIMENSIONS AND QUANTITIES




207-0" (MIN.)
NOTES:
. o " 20"-0" (MIN)
VARIES-MATCH 60 6 1. THE SLOPED HEADWALL TYPE IV SHALL BE
OPPOSITE HEADWALL CUT OFF WALL VARIES ‘ 6-0" CONSTRUCTED FLUSH WITH PROPOSED SLOPE.
C TRANSITION
2. THE SLOPED HEADWALL DETAILS SHOWN IN
THIS DRAWING ARE FOR USE ONLY WITH PIPES
m—————— — HAVING AN INSIDE DIAMETER OR ARCH SPAN
| Sso OF 18" OR LESS.
~
~
| _—cut oFF ~< D . — 3. CLASS SI CONCRETE SHALL BE USED
[ WAkt ~< I 5 THROUGHOUT.
6 S~ < PROPOSED
44‘ ~< SLOFE 4. WELDED WIRE FABRIC SHALL BE EPOXY COATED
I D e e === —‘ 5 FLOW 6"x6" WAxW4, 58 LBS. PER 100 SQ. FT.
| 0 I , : —— —
I 2 I : P———— ; —r— G 5. QUANTITIES FOR CONCRETE HEADWALLS (CLASS
I < I \ . SD AND WELDED WIRE FABRIC SHOWN IN THE
' I cUT oFfF O WELDED WIRE S cuT ofF | SCHEDULES OF QUANTITIES ARE BASED ON THE
H : : H WAL S FABRIC & waLL —af | FOLLOWING:
« L : . he : ” J - . — A. DIMENSION “H" IS PIPE L.D. OR ARCH
= I FLow PEIPE = SECTION H-H 6 SPAN.
< | NI R | <
= A ° = B. SLOPED HEADWALL, TYPE IV LENGTH IS
I T 20°-0" (MIN.).
| — |
I v I MATCH ADJACENT GROUND C. BACKSLOPE AND FORESLOPE ARE THE
I u I SLOPE (SEE NOTE 1) SAME. ADJUSTMENT TO QUANTITIES FOR
E I E < I o HEADWALLS WITH DIMENSIONS OR
I = I VN BACKSLOPE/FORESLOPE COMBINATIONS
I e —— -0 o -0 OTHER THAN ABOVE SHALL BE INDICATED
I N e _ ON THE PLANS.
. -~
: I 1 : 7 S L . T D. THE QUANTITIES ARE SHOWN FOR
| e
R //// I > D N ? = 7 INFORMATION ONLY.
Lo - : )
l___:—i—l———-// b & 6. ALL SLOPES ARE EXPRESSED AS UNITS OF
== ~—— . VERTICAL DISPLACEMENT TO UNITS OF
i e — N . WELDED 5 y HORIZONTAL DISPLACEMENT (ViH),
TS = v 5 z v X WIRE J /l/I[
v || e oo A N T
MIN. ] OMING @
' L : & CUT OFF WALL
PIPE 1.D. OR
ARCH SPAN SECTION D-D
L PLAN SECTION E-E
F = Yo" (PIPE 1.D. OR ARCH SPAN) + 16" (MIN.)
VARIES
MATCH ADJACENT GROUND SLOPE (SEE NOTE D)
QUANTITIES FOR SLOPED HEADWALLS TYPE 1V
PROPOSED (SEE NOTE 5)
SLOPE (TYP.)
o CONCRETE CONCRETE WELDED WELDED
> 2'-0 HEADWALLS | HEADWALLS WIRE WIRE
VIN. T 1ege § PIPE
| - : SLOPE | gyp | T (CLASS SD | (CLASS SD) FABRIC FABRIC
o g otz .
) 4-0 , 2E (CU. YD.) (CU. YD.) (SQ. FT.) (SQ. FT.)
olZ 7 DESIRED : my == 2'-0" BOTTOM| 4’0" BOTTOM | 2'-0" BOT. 4'-0" BOT.
L= X Z I
B ' s | T 6" | 1-6" 5.73 7.04 271 327
I =< ﬂrl L3 | 127 [ 1-er 6.20 7.23 283 339
(TYPJ I . =Bl S += - ’ 15" | 1'-6" 6.39 7.43 294 350
: N o | T \k 18" | 16" 6.60 7.64 306 362
L WELDED g \ @ I~ EXISTING OR 6" |2'-0" 7.44 7.79 338 394
e WIRE 5 STATION, OFFSET ANDA:_J| PROPOSED PIPE La | 127|207 7.69 8.73 353 409
I N, FABRIC g DUERT SLEVATION oTHF | s |20 7.95 8.99 368 424
I Fa N A PER PLAN prcs: | 18" | 2/-0" 8.23 9.27 399 440
e — N N ——— N A —
6" |3-0" 10.39 1143 470 531
CUT OFF WALL Le | 127|307 10.76 11.80 493 554
SECTION C-C 15" | 3-0" 11.15 12.18 515 576
18" | 3-0" 11.55 12.59 539 600
DETAIL FOR PIPE ABOVE DITCH FLOW LINE Illinois
L]bﬂnfa]f
DATE REVISIONS
5-10-2007] CHANGES T0 NOTES 5 & 6 SLOPED HEADWALLS
1-01-2011 | REVISED NOTES TYPE IV DETAILS
2-07-2012| REVISED NOTES
QOW*Q%W 1-%011 3-11-2015| REVISED TABLES. NOTES AND
PPPROVED ... .. ... ... ... DATE SECTION €-C STANDARD B11-04




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

TRENCH DRAIN“*\\\

“q

/*EDGE OF RAMP PAVEMENT

ALTERNATE LOCATION FOR
PROPOSED OR EXISTING
INLET AND OUTLET PIPE

ALTERNATE LOCATION FOR
/fiPROPOSED OUTLET PIPE
A—

A E
b B ‘
I
_ [
1 \
\
!
I Y / |
LI T
I
red £l c ¢J D«
PAVEMENT GORE AREA
EDGE OF MAINLINE PAVEMENT
PLAN
MAINL INE PAVED GORE AREA RAMP
PAVEMENT PAVEMENT
6'-0"" (DESIRED) _, _ 3'-0" (DESIRED)
3-0" (MIN. 2-0" (MIN.)
REMOVABLE RECESS 3" GORE
GRATE ~ EXPANSION SURF ACING
57 MAX. GORE JOINT (TYP. .
5% MAX.
ROLLOVER SURFACING ROLLOVER
S = 47 MAX.
. k. 47 MAR-
o~ A% MAX._ 4= |
D 4 %< >‘>\ N .
4 %< C ’ . > &
e c VARIES VARIES oo
, < NOTE 8 NOTE 8 L
1'-0"" MIN.
(TYP.) T GRATE FRAME WITH
Sy : ,\\\ANCHOR LUGS
Oz .
S ENCASEMENT
CONCRETE
47 TO 8 CLASS SI
(MAX.) DRAIN CHANNEL
SECTION A-A

Gonl0 ¥ ovacs

APPROVED. .

" CHIEF ENGINEER

DATE

1-1-2011

TRENCH DRAIN INSTALLATION

NOTES:

1.

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

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

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

THE FINISHED LEVEL OF CONCRETE MUST BE APPROXIMATELY
178" ABOVE THE TOP OF THE DRAIN CHANNEL

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

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

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

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

SHEET 1 OF 2

Hlinois
V 1ollway

DATE REVISIONS

2-01-2013| REVISED MAINLINE SHOULDER
GRADE

3-31-2014| REVISED NOTES

3-11-2015| REVISED ROLLOVER, ADDED

TRENCH DRAIN DETAIL

CATCH BASIN, TYPE B

STANDARD B12-05




MAINLINE

PROPOSED OR EXISTING
END CAP FRAME AND GRATE AS
SHOWN ON THE PLANS
I I
= =] =] = =] iA
FLOW FLOW - P 2
= ; = ‘ PROPOSED OR EXISTING INLET
s ey e, e AS SHOWN ON THE PLANS
Som cuT
ENCASEMENT FLUSH '] —PROPOSED OR EXISTING
CONCRETE CLASS SI PIPE AS SHOWN ON THE
- PLANS
6 OVAL TO 6" DIA. v
SDR 35 PIPE ADAPTER o)
N_~
6" DIA. SDR
35/,° BEND
SECTION B-B

PIPE OUTLET TO DRAINAGE STRUCTURE

PAVED GORE AREA

11'-0"" OR 12'-0" VARIES

VARIES 4'-0" RAMP

PAVEMENT

NORMAL SHOULDER WIDTH

BITUMINOUS
SURFACE OF TYPE
AND THICKNESS
SHOWN ON PLANS

SHOULDER PAVEMENT

PAVEMENT
SURFACE

SECTION D-D

Gonl0 ¥ ovacs

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

DATE

1-1-2011

MAINL INE PAVED GORE AREA RAMP
PAVEMENT PAVEMENT
6'-0" (DESIRED) , 6'-0" (DESIRED)
57 MAX, T P
3-0" (MIN.) 3-0" (MIN.) .
ROLLOVER 57 MAX.
ROLLOVER
SUPERELEVATXON
SUPERELEVATION ‘
a4 . 4“B :fb‘b
VARIES = | VARIES
NOTE 8 = . " INOTE 8
SECTION E-E

RAMP ON OQUTSIDE OF
SUPERELEVATED MAINLINE SECTION

MAINLINE PAVED GORE AREA RAMP
PAVEMENT PAVEMENT
6'-0" (DESIRED) VARIES 4'-0"
3-0"" (MIN.) SHOULDER
a7,
MAX.
ok Ko
NG loiﬁo\\ 4% Max. “—
: - a .t &
= e S A :
T ) N
4— L !
s I 5
SECTION C-C

> MAXIMIMUM ROLLOVER AND 3% MAXIMUM SLOPE FROM EDGE OF SHOULDER
VARIES FROM THE PYSICAL NOSE TO THE GORE NOSE ACCORDING TO THE FOLLOWING:

FOR EXIT RAMPS:

FOR ENTRANCE RAMPS:

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

X 77 MAX. ROLLOVER AND
*% 10% MAX. SLOPE FROM EDGE OF SHOULDER

NOTE:
SEE SHEET 1 OF THIS

SERIES FOR NOTES.

SHEET 2 OF 2

Hlinois
V 1ollway

TRENCH DRAIN DETAIL

STANDARD B12-05




¢ BOX CULVERT

¢ PIPE ARCH
|

N </2 v WE) BARS Y(E) BARS
N I
3 ‘ i B X 6
4 TOP OF | /[Y(E) BARS v A R BOLT WITH WASHER
| CULVERT| CONTRACTOR SHALL - NS
L ___ 7 | —HE DOWELS PROVIDE BARS AS NEEDED 1 6 BARS IS ™
\ — TR TO SUPPORT BAR W ON i LL—T® BARS e I~
N I i \//>\< :/ INSIDE FACE OF WINGWALL i G PIPE RUNNER T i~ /2% X 5Y2" BOLT—]
S ; T(E) BARS ;
| ' v© Bars ! | | ! H—Y(E) BARS T
= ! 9 Sl SE) BARS ! Ly Yop BOLT WYI/THQWASHERS
Y6 BOLT i LT | P(E) OR Q(E), BARS i L PLACED IN A %@ HOLE
i /Y(E) BARS - B f— e 1] RN Y FIELD DRILLED IN THE WALL PLAN AT HEADWALL
N . ’—E N
3 ANCHOR BAR(E) i bld H. | % H | NOTE:
t 1 —_—
ANCHOR BARS R 44 1roan ‘ L—ﬁ'l L SECTION AT WING _ A Y@ X 9/, BOLT WITH ADDITIONAL B WASHER PLACED
ANLAVR DARS - | TIE) BARS e 12" TIP OR = IN A %@ HOLE DRILLED THROUGH THE HEADWALL OR
CONTRACTOR SHALL PROVIDE 2-#3 - SECTION D-D SECTION A-A CLIP TO CLEAR PIPE A ¥'¢ X 8" THREADED ROD EPOXY GROUTED IN A "¢
ANCHOR BARS(E) PER SIDEWALL BOLT. —_— —_— SECTION B-B HOLE WITH A MINIMUM EMBEDMENT OF 6% MAY BE USED
B T IN LIEU OF CAST-IN-PLACE BOLT SHOWN.
. TOP OF WINGWALL 2 X
DETAIL B NOTE: s ¢ PIPE & BOLT
J & H, DOWEL BARS NOT REQUIRED WITH EXISTING 37 MIN. |, PIPE SPAN ‘
Y(E) BARS S = DESIGN SPAN BOX CULVERTS PROVIDING THE REINFORCING FROM OF WALL
H = DESIGN HEIGHT THE EXISTING BOX IS EXTENDED INTO THE NEW
NOTE: HEADWALL ENDX CONCRETE A MINIMUM OF 1'-3”.
O(E) BARS ARE TO BE FIELD CUT S r-0” PROVIDE 2Y%"@ ACCESS HOLE
PER CUTTING DIAGRAM. PLACE 39 H ‘ B
BARS WITH DIMENSIONS ‘ ‘ END OF R
Ca-Cs BEGINNING AT HEADWALL N [ N N N . _1
AND BARS WITH DIMENSIONS -,
C3-Ce BEGINNING AT THE 1 | u@ ooweLs ELEVATION AT WING
TOEWALL END. y | /0@ BARS T(E) BARS - JE) DOWELS NOTE:
D ‘/ VIEY BARS D i YIE) BARS PIPE 0.0. IS THE PIPE RUNNER
| - ‘1 : a 1 O ELEVATION AT HEADWALL
I Pt ; I _T © \ 5 Q(E) BARS
- ‘ N
r\%} \ v*
i Y(E) BARS HALF PLAN HALF PLAN
; \ I —_—— — TOP OF WINGWALL
: L HE) DOWELS — SHOWING DIMENSIONS SHOWING REINFORCEMENT X
i — BARS SLOTTED HOLE
I l— 3% 9 H 1o
n , UE) BARS NOTE:
& | |37 MIN. 3" CL.
= , Vv, P1 AND U BARS ARE TO BE FIELD CUT
b ; ‘ 3 PER CUTTING DIAGRAM. PLACE ONE-HALF
o : X( BN THE BARS IN OR NEAR EACH WINGWALL
e A . | T ] — BEGINNING WITH THE SHORTEST V BARS
= [ Ll:‘ | T(E BARS | AND P1 BARS AT THE TOEWALL END
z L A 3 0 | HIE) DOWELS TUE) BARS AND LONGEST U BARS AT THE BOTTOM
& ‘ WE) BARS g } : 4" WIDE BLOCKOUT OF THE WALL.
w ANCH[]($YSA)R§(EEE) r | n &,I I.J_/ 4 ~ 4 L "1 5 FOR PIPE
e . i z i J
~ DETAIL B—_ " = = \_3, « 11" BOLT WITH WASHER OR ¥,"g 12" THREADED ROD
o ‘ 27 ~ Y(E) BARS I / V) BARS EPOXY GROUTED IN A %" HOLE WITH A MINIMUM EMBEDMENT
‘ ()
m : b /) A OF 7". A %"@ HOLE IN THE PIPE RUNNER MAY BE FIELD
z ! 0 DRILLED IN LIEU OF THE SLOTTED HOLE SHOWN.
2 — i /V& g JE) DOWELS e N N ) !
z i @ SECTION THRU TOEWALL
it B i S(E) BARS o
= . >
g i ELEVATION GENERAL NOTES:
(V2] |
ﬂ ‘ PIPE ARCH DETAILS I. ALL CONCRETE SHALL BE CLASS SI.
= i
= : 2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥ x 45° CHAMFER.
z ‘ CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF
3 ! ONE FOOT BELOW FINISHED GROUND LEVEL. COVER FROM THE
° I FACE OF CONCRETE TO THE FACE OF REINFORCEMENT BARS SHALL
i | C BE 2, UNLESS OTHERWISE SHOWN.
o = i 3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES
= S ; ‘ ‘ ARE FOR REINFORCED CONCRETE BOX CULVERT SECTIONS AND
5 PIPE RUNNER
&« i o v 2\ ADDITIONAL CONCRETE REQUIRED IN HEADWALLS FOR PIPE OR
* 2 : = | | ARCH CULVERT SECTIONS SHALL BE ADDED TO THESE QUANTITIES.
* 2 i (TYP.) \ 4 X
& 0w w32 Y anoLe 4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 0°
& Sz z 2/-0" 220" * L oxoxyy 7.5 AS SHOWN PER CULVERT SKEW ORIENTATION ON THIS SHEET.
a oo 3 < | LENGTH = Lg OR L|
[y W /K C MINUS 4'-0"" (SEE DETAIL A) 5. DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A
aa 3 TRANSVERSING LOAD OF 1,800 POUNDS AT YIELD AS RECOMMENDED
] 1 L SECTION C-C BY RESEARCH REPORT 280-1, SAFETY TREATMENT OF ROADSIDE
S= e— y ™ - DETAIL A CROSS DRAINAGE STRUCTURES, TEXAS TRANSPORTATION
l l i ; ol | R =Ae 7 *NOTEs INSTITUTE, MARCH 1981,
i WHERE Lo OR L1 EXCEEDS THE FOLLOWING LENGTH
e TOEWALL END 2 | |TA PIPE RUNNER DETAILS 0 ’ 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL
M RIE) BARS ‘ o THE PIPE RUNNER SHALL BE STRENGTHENED OVER DISPLACEMENT TO UNITS OF HORIZONTAL DISPLACEMENT (V:H).
v W v 3-0 THE MIDSPAN AS SHOWN.
CALE PLAN ALE PLAN CLEVATION PIPE LENGTH 7. FOR EROSION PROTECTION SEE STANDARD BIO.
al NN Yal) il LI Salh == 0 3", SCH. 40 12'-8 8.  ALL REINFORCEMENT BARS SHOWN SHALL BE EPOXY
SHOWING DIMENSIONS SHOWING REINFORCEMENT BARS PARALLEL TO BARREL ¢ CULVERT COATED (E). SHEET 1 OF 2
o
%% DOWEL BARS EXTENDING INTO 0
THE CONCRETE BOX CULVERT BOX CULVERT DETAILS /T\ " .
ARE INCLUDED IN THE QUANTITIES ‘ _[]]111015’
| e DIRECTION OF TRAFFIC ]b]]n/agy
| /8
e ——— Frm ¢ ROADWAY
DIRECTION OF TRAFFIC “ DATE REVISIONS SAFETY END TREATMENT FOR
i 06-01-09 | REVISED NOTES SINGLE CULVERTS
S~ 03-01-10 [ REVISED EROSION 0° SKEW 1:4
@ 3% 1o° PROTECTION AND NOTES Y
m@ ouacd CULVERT SKEW 6RIENTATION 02-07-12 | TABLE QUANTITIES REVISED SLOPE H < 4
APPROVED, . . ... . ... .. .. paTe 67172009 uL 03-31-14 | TABLE QUANTITIES REVISED
CHIEF ENGINEER 3,11,2015 REVISED NOTES STANDARD 813_05




TOTAL QUANTITIES PIPE RUNNERS FOR
CULVERT ONE END ONE END - SIZE 3” 0.D.
SIZE TABLE OF DIMENSIONS REINF. | PIPE HEADWALL WINGWALL
CONC. | "3ars’ | RUNNER PIPE PIPE PIPE ARCH AND ELLIPTICAL PIPE CULVERTS
S x H L N v W TA X Y CU. YD. | POUND T NO. Lo NO. Ly FOR PIPE ARCH OR ELLIPTICAL PIPE CULVERTS SELECT APPROPRIATE
“S’ & "“H” FROM SIZES SHOWN. ADD THE FOLLOWING ADDTITIONAL BARS:
3 x 2 10°-10" -2 7 8'-5" 6 0-3" -- 3.2 346 22.16 2 -1 0 --
3x3 14'-10" 15-3/," g 10°-5" 6" 1-6" 10°-10" 5.2 489 37.50 1 15°-2" 2 11°-2" (@) 1 ADDITIONAL Y(E) BAR
4% 2 10°-10" -2 7 9'-5" 6 0-9" - 3.4 372 22.16 2 -1 0 - (b) #4 - TI(E) BARS @ APPROX. 12 CTS. (NO. = S + 2)
4 x 3 14'-10" 157-31/5" 7 11'-5" 6" 2'-0" 12-10" 6.5 521 41.50 1 15-2" 2 13-2"
4 x4 18'-10" 19°-5" 7 13'-5" 6" 0-9" 11-10” 8.1 127 63.00 2 19°-4" 2 12-2"
5 x 2 10°-10" -2 T 10°-5" 6" 1-3" 5-10" 3.7 397 34.16 2 -1 2 6'-0"
5 x 3 14'-10" 15-31/," 7 12'-5" 6" 1-3" 9-10" 5.9 554 50.50 2 15°-2" 2 10°-1"
5 x4 18'-10" 19-5" 7 14'-5" 6" 1-3" 13'-10" 8.5 765 67.17 2 19'-4" 2 14-3"
6 x 3 14'-10" 15-31/5" 7 13'-5” 6 1-9" 11°-10” 6.2 583 54,67 2 15°-2" 2 12-2"
6 x 4 18'-10" 19°-5" 7 15'-5" 6 0'-6" 10°-10" 8.9 800 80.33 3 19-4" 2 -2
7x3 14'-10" 15'-3Y," I 14'-5" 6l | 2-3" 13'-10" 6.5 614 58.83 2 15-2" 2 14-3"
7 x4 18'-10" 19-5" 7 16'-5" 6l | 1-0” 12-10" 9.3 835 84.33 3 19°-4" 2 13-2" T
8 x 4 18'-10" 19°-5" T 17'-5" T 0-3" 9-10" 9.7 871 97.50 q 19°-4" 2 10°-1" L(E) 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 TE) BARS | 101 BaRs
SIZE HIE) DOWEL JIE) DOWEL PE) BARS F;liD BARS QE) BARS R(E) BARS | S(E) BARS UE) BARS VIE) BARS 4 WE) BARS Y(E) BARS 8-%5 g5t
%4 0 12 6 %4 @ 12 4012 w4 0 12 3-%4 4-%4 %4 @ 12 %4 @ 12 8-%5 BOX PIPE ARCH
CULVERT
S x H NO.| LENGTH. | NO.| LENGTH. | NO.| LENGTH. |NO Cq o LENGTH. | NO. c3 Cq Cs Ce LENGTH. LENGTH. LENGTH. | NO. C7 Cg LENGTH. | NO Cqg C10| LENGTH. |[SIZE| LENGTH. LENGTH. LENGTH. LENGTH.
3x 2 6 2-6" 4 40" 4 13°-1 2 8-4" 4-4" 17°-10" 5 8'-8" 4-2v 6-2" 6'-8" 12'-10" 8'-9" 107-10" 2 g -1 45" 13°-0" 10 2-9 6 6'-3" w5 107-4" 3-8 302" 3-8"
3x 3 8 2-6" 4 4-0" 4 171 3 12'-4" 4-4" 21-10" | 7 10°-8" 42 7-2m 7-8" 14'-10" 10°-9" 15°-0" 3 12-8" 4'-5" 17-1 14 3'-9" 6" T-3 #5 14'-6" 3-8 42" q-8"
4 x 2 6 2'-6" 4 4'-0" 5 13-1" 2 8-4" 4r-4" 17°-10" 5 9'-8" 5-2" 72" 7-8" 14'-10" g'-9” 10°-10" 2 8'-7" 4'-5" 130" 10 2'-9" 6 6-3" #5 10°-4" 4'-8" 3-2 3-8
4 x 3 8 2'-6" 4 4-0" 5 17°-1" 3 12'-4" 4-4" 21'-10" 7 11-8" 5-2" 8-2" 8/-8" 16/-10" 11'-9” 15-0" 3 12'-8" 4'-5" 17'-1" 14 3-9” 6" 7-3" #5 14'-6" 4'-8" 4-2" 4-8"
4% 4 10 2-6" 4 4-0" 5 211" 4 167-4" 4-4" 25'-10" | 9 13-8" 5-2" 9-2" 9-8" 18'-10" 13'-9" 19°-1" 4 16'-9" 4'-5" 21-2" 18 4'-9" 6 8-3"” 6 18'-7" 4'-8" 5:-2" 5-8"
5 x 2 6 2'-6" 4 4-0" 6 13'-1" 2 8-4" 4'-4" 17-10” | 5 10°-8” 6'-2" 8-2" 8-8" 16"-10" 10'-9” 10°-10" 2 8-7" 4'-5" 13'-0" 10 2'-9” 6" 6'-3" #5 107-4" 5'-8" 32" 3-8"
5x 3 8 26" q 40" 6 17-1 3 12'-4" 4-4" 21-10" | 7 12-8" 6'-2" 9-2" 9-8" 18'-10" 12'-9" 15°-0" 3 12-8" 4'-5" 17-1" 14 3'-9” 6" -3 #5 14'-6" 5-8" 42" 4-8"
5x 4 10 2'-6" 4 4-0" 6 21-1" 4 167-4" 4-4" 25°-10" | 9 14'-8" 6'-2" 10°-2" 10°-8" 20°-10" 14'-9" 19/-1" 4 16'-9" 4'-5" 21-2" 18 4-9" 6" 8'-3" #6 18'-7" 5'-8" 5'-2" 5-8"
6 x 3 8 2'-6" 4 4-0" 7 171" 3 12'-4" 4-4" 21-10" | 7 13-8" 72" 10°-2" 10°-8" 20°-10" 13'-9” 15'-0" 3 12-8" 4'-5" 171" 14 3'-9” 6" 1-3" #5 14'-6" 6'-8” q'-2" 4q'-8"
6 x 4 10 26" q 4-0" 7 211" 4 167-4" 447 25'-10" | 9 15'-8" 720 -2 1°-8" 22'-10" 15-9" 19°-17 4 16'-9" 45" 21-2" 18 4-9" 6 83" #6 18'-7" 6'-8" 5:-2" 5-8"
Tx3 8 2-6" 4 4-0" 8 171" 3 12'-4" 4-4" 21-10" | 7 14'-8" 8'-2" 1n-2" 1°-8" 22'-10" 14'-9" 15°-0" 3 12-8" 4'-5" 17-1" 14 39" 6" 7-3" "5 14'-6" -8 42" q-8"
T x4 10 2-6" 4 40" 8 211" 4 16'-4" 4-4" 25'-10" | 9 16'-8" 8'-2" 12-2" 12-8" 24'-10” 16'-9" 19°-1" 4 16'-9" 4'-5" 21'-2" 18 4-9 6" 8'-3" #6 18'-7" 7-8" 5'-2" 5-8"
8 x 4 10 2'-8" 4 4'-0" 9 21'-1" 4 16°-4" 4-4" 25-10"" 9 17'-8" 9'-2" 13°-2" 13'-8" 26’-10" 17'-9" 19°-1"" 4 16'-9" 4r-5 217-2" 18 41-9" 6" 8'-3" g 18'-7" 8'-8" gr-37 5-g'
NOTE:
VARIES REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT.
VARIES [——‘
= 3 ® ©
N ~ b = ’:? 19
= 1-3" N 2'-0"
g C1 _ C2 C3 _ Cq Ct . Cs C9 —Ci10,
= | | | |
» " «n
:7 CUT LINE Eﬁgg CUT LINE éﬁgg CUT LINE égié CUT LINE °§§§ 5
& gaSs; gaS s s it
c2 1 cy Ce 1 Cs Cs ! 7 €10 1 C9 %.J 3% ELJ 6
FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM SHEET 2 OF 2
FOR BOX CULVERTS FOR PIPE ARCHES FOR BOX CULVERTS FOR PIPE ARCHES
P(E) BARS PI(E) BARS Q(E) BARS UE) BARS V(E) BARS H(E) DOWELS J(E) DOWELS .
UlE) DARS YAE: DARo Illinois
V 1ollway
SAFETY END TREATMENT FOR
SINGLE CULVERTS
0° SKEW 1:4
(o0 vac SLOPE H < 4’
6-1-2009

APPROVED P . -
CHIEF ENGINEER

DATE

STANDARD B13-05




ww

T(E) BARS - TIP BARS y
TO CLEAR PIPES R
WE) BARS
N Y(E) BARS Ya X 62"
o s/p & BOX CULVERT N ABOLT WITH WASHER
XN W L m
= ‘ ASUSN CONTRACTOR SHALL PIPE 0.D. + 1/4"'—&
L TOP OF | Y(E) BARS R PROVIDE BARS AS |~
G V)
| CULVERT) 1 1]  NeepeD To supPORT 2-P(E) BARS Vyd X 55" BOLT—] PIPE 0.0. + 1%
I r 7 |~ HE) DOWELS v BARS ] o) W(E) BAR ON INSIDE ¢ PIPE RUNNER? 777777777777777
i = FACE OF WINGWALL
{ 7€) BARS  UE 5ARS< NF Y8 BOLT WITH WASHERS L
Yyp BOLT | e b| Lo = PLACED IN A '@ HOLE PLAN AT HEADWALL
=3 ANCHOR BAR(E) < i a1 CONST. JT.— | LT L FIELD DRILLED IN THE WALL
i /Y<E> BARS - SEE PIPE RUNNER LOCATIONS | NOTE:
ANCHOR BARS i o FI I” DETAIL FOR DIMENSIONS A ¥"0 X 9/, BOLT WITH ADDITIONAL B WASHER PLACED
; "o R IN A %"@ HOLE DRILLED THROUGH THE HEADWALL OR
CONTRACTOR SHALL PROVIDE 2-%3 : / s
ANCHOR BARS(E) PER SIDEWALL BOLT. | ; z EFIE) BARS T SECTION AT WING A ¥Y4¢ X 8 THREADED ROD EPOXY GROUTED IN A %@
‘ E(E) BARS ) HOLE WITH A MINIMUM EMBEDMENT OF 6%’ MAY BE USED
< ‘ C(E) BARS i . IN LIEU OF CAST-IN-PLACE BOLT SHOWN.
DETAIL B . SECTION F-F DLE) BARS V4" R -SCH. 40 PIPE = YE) BARS "3
- o | Y R -SCH. 80 PIPE S Z(E) BARS EROSION PROTECTION
N
mlo TOP OF WINGWALL PIPE 0.D. + 1/2" PER DRAINAGE MANUAL
SECTION A-A - \/ SECTION C-C
2EL TIUN A~A = -~ - PIPE
TOP OF WALL 0.0./2 - Yo
NOTE: PIPE 0.D./2 ¢ PIPE & BOLT . V>
Lo S
F & V BAR TO BE FIELD CUT NOTE: 3 PIPE SPAN v ﬁL
PER CUTTING DIAGRAM. PLACE — MIN. H PIPE 0.D./2 + 3"
BARS WITH DIMENSIONS C2, C6 J & H, DOWEL BARS NOT REQUIRED WITH EXISTING B‘ | A y
BEGINNING AT HEADWALL & BARS BOX CULVERTS PROVIDING THE REINFORCING FROM o ug e e I
WITH DIMENSIONS Cj. C5 BEGINNING THE EXISTING BOX IS EXTENDED INTO THE NEW PROVIDE 2/2"p ACCESS HOLE 0.0. OF PIPE N | N .
AT THE TOEWALL END. CONCRETE A MINIMUM OF 1-3". END OF i OR PIPE ARCH—| : : . r
K(E) BARS 50 .
ELEVATION AT WING C | C — ' PIPE 0.0./2 + ¥4
\ j T /s Ya
¥ NOTE: - B
(Y% .
s /J(E) DOWELS S 9 H PIPE 0.0. IS THE PIPE RUNNER [ <J E@® BARS ELEVATION AT HEADWALL
T(E) BARS OUTSIDE DIAMETER. L
i
= H(E) DOWELS i
Y(E) BARS L e DOWEL | TOP OF WINGWALL
D HEADWALL Z(E) BARS /E(E) BARS ¢ PIPE ARCH 1 X 2
P(E) BARS K(E) BARS — Y(E) BARS
F END F K(E) BARS N B HALF PLAN HALF PLAN SLOTTED HOLE
N " H - -
% L t mEL = ® SHOWING DIMENSIONS SHOWING REINFORCEMENT
w — ” Vo
= \ |3 e BARS Ve o3
v J(E) DOWELS Y(E) BARS— gn E— 5, LY !
(%] - H
E — \ ZE) BARS H(E) DOWEL RN PIPE 0.D. - 17" ‘
— 150 - M
z % JE) DOWEL ST T [~~~ BLOCKOUT FOR PIPE
& A UE) BARS | =12 (WIDTH=PIPE 0.D. + /5
5 L 9¢5 T .
<) © O N
IShy | oe sars .
o~ §§§ A WEE) BARS » ‘\ ) % | — D I™~—3%,”¢ BOLT WITH WASHER OR THREADED ROD
o & W J = = 2z x EPOXY GROUTED IN A %@ HOLE WITH A
o z o o < ; w N MINIMUM EMBEDMENT OF 9". A %@ HOLE IN
» = g T THE PIPE RUNNER MAY BE FIELD DRILLED IN
=z Ry
z = VIE) BARS \ 1 a| 10" LIEU OF THE SLOTTED HOLE SHOWN.
z a | FIE) BARS I w
o - =z N
2 g 8 UE> BaRS bE) BARS SECTION THRU TOEWALL
= = 2 =l m
& - w2 Z | CcE) BAR [
= 4 E g L GENERAL NOTES:
= Z a Z [ Y(E) BARS
= =z w w
z E =3 1. ALL CONCRETE SHALL BE CLASS SI.
S : 22 A\ SECTION B-B
w o W 83 - j 2ELTIVIN D7D 2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥ x 45° CHAMFER. CHAMFER ON
© = 5& > 1 3 VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF ONE FOOT BELOW FINISHED
v o o 2 oL FOR PIPE AND PIPE-ARCH CULVERTS GROUND LEVEL. COVER FROM THE FACE OF CONCRETE TO THE FACE OF REINFORCEMENT
= = BARS SHALL BE 2”, UNLESS OTHERWISE SHOWN.
= R(E) BARS ™ R(E) BARS
* 1| H /( | TOP FACE 3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR REINFORCED
* 1 : T/ 1 i I‘ﬁ I 5 CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE REQUIRED IN HEADWALLS
/ c/ e &l = a2l -~ I—> E FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE ADDED TO THESE QUANTITIES.
(— '
\ /o
I e Ign Zi TOEWALL END S = DESIGN SPAN TF S(AEF;S ‘ LO OR Ly ‘ 4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 0° + 7.5% AS SHOWN PER
D W, oy EQUAL SPACES o H = DESIGN HEIGHT on 3-0n ‘ PIPE RUNNER ‘ CULVERT SKEW ORIENTATION ON THIS SHEET.
‘ . ( W s ‘ A 5.  DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A TRANSVERSING LOAD OF 1,800
‘ ) ) | . X | %L 2 X 2 x¥%"-39 PIPE POUNDS AT YIELD AS RECOMMENDED BY RESEARCH REPORT 280-1, SAFETY TREATMENT
*% DOWEL BARS EXTENDING ELEVATION D-D v L 2% x 2% x Y%- OF ROADSIDE CROSS DRAINAGE STRUCTURES, TEXAS TRANSPORTATION INSTITUTE,
INTO THE CONCRETE BOX - oo ANGLE oo 3,0 & 4”9 PIPE MARCH 1981.
CULVERT ARE INCLUDED - - R
LENGTH = Lg OR L
IN THE QUANTITIES. |
MINUS 4'-0 (SEE DETAIL A) 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS OF
HALF PLAN HALF PLAN E HORIZONTAL DISPLACEMENT (V:H).
SHOWING DIMENSIONS SHOWING REINFORCEMENT BARS ¢ CULVERT SECTION E-E
o0l DETAIL A —_— 7. FOR EROSION PROTECTION SEE STANDARD BI9. SHEET 1 OF 2
i *NOTE:
; —— 8. ALL REINFORCEMENT BARS SHALL BE
FOR BOX CULVERTS T WHERE Lg OR L1 EXCEEDS THE FOLLOWING LENGTH, EPOXY COATED (E). . .
| @ DIRECTION OF TRAFFIC mg ;EgzpiiN!XESRSi%/;VLNL BE STRENGTHENED OVER .”]IIIOIS
i .
s e ROADWAY
r ¢ or ey V 1ollway
DIRECTION OF TRAFFIC mmmmy - 349, SCH. 40 128"
| 3/270, SCH. 40 173 DATE REVISIONS SAFETY END TREATMENT FOR
S z/% g sen fo 2z 301 2010| REVISED ERosION PROTECTION [SINGLE AND MULTIPLE CULVERTS
’ 4, SCH. 80 2o 5 -07T70T2] TABLE. QUANTITIES FEVISED 0° SKEW 1:4
ool ¥ ovacs CULVERT SKEW ORIENTATION 0T : SLOPE H < 8’
6-1-2009 PIPE RUNNER DETAILS 3-31-2014] TABLE QUANTITIES REVISED. N
APPROVED e DATE i 3-11-2015 | REVISED NOTES.
CHIEF ENGINEER STANDARD Bl4_05




TABLE OF REINFORCEMENT BARS FOR ONE END
TABLE OF DIMENSIONS C(E) BARS D(E) BARS E(E) BARS FE) BARS H(E) DOWEL |J(E) DOWEL [K(E) DOWEL UIE) BARS V() BARS WE) BARS
2 REQD. 8-%4 4 (5) %5 @ 12 4-%6 2-%5 %4 @ 12 %4 @ 12" CTS. 4 REQD.
s | H L WF ww | TF N SIZE| LENGTH | LENGTH NO.| LENGTH | SIZE | NO. 1 2 LENGTH | NO.| LENGTH | LENGTH | LENGTH | NO.| C3 ca LENGTH | NO.| Cg Ce 7 LENGTH |SIZE | LENGTH
C3 Cq
9’ 3 14'-4" 30 I 7 14/,10\/5// 'Y 15°-2" 17'-2" 4 16'-8" 'Y 15 2> 210 gr-4 6 30" 4-6" 4-0" 3 12/-8% 4r-5 177 -1 14 9 3-10" 17-0" 6'-17" #g 14°-11" +
9 | a4 | 18-4" 9~ ol oe | e-ny | oea | 194 21-4" 4 | 2010 | x4 | 19| 207 28" 9-10" | 8 | 3-0" | 46" 467 | 4 | 16-10" 45 2r-37 | 18 | 107 | 4117 1-0" 790 | =6 | 192~ ‘
s | 5 | 224 -3 ol e | 231y | ra | 236 25'-6" 4 | 25-0" | 4 | 23| 2-0” 32 10-4" | 10 | 3-0" | 4-6" 5-0" | 5 | 20-11" 45 25-4 | 22 | 107 | s-117 1-0" 8-9" | =6 | 23-5" T
[ R% =2
6 | 6 | 264~ 1-9" e | 2r-3ver | ra | 271 297" 6 | 29-17 | 5 | 21| 20~ 3-8 10107 | 12 | 30" | 46" 567 | 6 | 25-1" 415 29-6" | 26 | 107 | &-11” 1-0" 9-97 | w6 | 27-8" CUT LINE e
[an] o
| | s0-an 2-3m 7| 9 | 3r-an | oes | 319 33-9 6 | 33-3 | 5 | 3 21" 430 -6 | 14 | 3-0 | 4-6" 6-0" | 7 | 292 4150 33-77 |30 | 10 | -0 r-0" | 1017 | e | 31117 L
8 | 8 | 34-4" 2-9" 8" | 9% | 35-6l | 5 | 35-10" 3710 6 | 3747 | =6 | 35| 2-2" 4-10" 122 | 16 | 30" | 46" 6-6" | 8 | 33-4" 45 37-9¢ | 34 | ne | 90 -1 12-1" | *6 | 36'-2”
Ca C3
FIELD CUTTING DIAGRAM
PIPE RUNNERS FOR ONE END
NO.
S | W | SIZE | SCHEDULE | WINGWALL L1 L2 L3 LENGTH .
(DIA) PIPES (FT) 5
‘
9| 3 3 40 2 9'-11" -- -- 19.84 - I_L.‘
9| 4 3 40 2 14-0" - -- 28.00
5| 5 3y 40 4 18'-1” 86" -- 53.16 _ \
6 | 6 3y 80 4 223" 127" -- 69.66 N
BN
o7 4 40 6 26'-4" 16'-9" =2 100.50
8 | 8 4 80 6 306" 20'-10" -7 125.83
v 4y
NUMBER OF HDWL
FOR BOX CULVERTS  FOR PIPE CULVERTS PIPE RUNNERS
H(E) DOWELS
TABLE OF REINFORCEMENT BARS FOR MINIMUM "'S" HEADWALL PIPE RUNNERS QUANTITIES FOR MIN. INCREASE IN S | No S No
TAOBFLE FOR MINIMUM /S “S* (SINGLE PIPE OR QUANTITIES FOR 1' ol T35 1
DIVENSIONS | @ Y(E®) BARS DzE 8ars |QRE BARS|  (DsE) 8ARS | (DTE) BARS [(DPE) BARS CONC. BOX CULVER) INCREASE IN "S” . o5 T2 T 1o
_ ”“ _a " " _ ™ ’ ‘
12-5 "4 0 12 6-*5 "4 e 12 "4 e 12 8-"5 SIZE | <epepulel No Lo LENGTH | CONCRETE |REIN. BARS | CONCRETE | REIN, BARS N 213
S H w (@) | LENGTH NO.| LENGTH LENGTH | NO. | LENGTH | NO.| LENGTH | LENGTH (DIA (FT) Cu. YD. POUND CU. YD. POUND — 127) 5 |25 10
= 9 3 167-8" 9'-10" 9 5-4" 15'-10" 16 6'-10" 9 30" 6'-8" 3" 40 4 14'-9" 59.00 7.24 863 0.35 13 13" ® 26| 11
; . o o T T o o o B o 2'-3" + WF 1| e | 21| 1
=9 4 18'-9 3-10 9 | s5-4 17-11 18 | 6-10 9 | 3-0 7-8 3 40 4 | 1810 75.33 10.44 1078 0.35 13 o N
= 5 5 16'-11" 5-10" 5 5o 167-1 6 | 6-10" 5 3.0 8/-8" 3, 40 2 | 23-0" 46.00 10.87 1162 0.35 13 o o 15 6 | 28" 12
> & 6 20-1" 6'-10" 6 5i-qr 19'-37 19 | &-10" 6 3.0 9'-g" 3y 80 3 | 212 81.51 14.77 1553 0.35 13 = or| 7T ey 12
& . .
= 7 7 23:-3" 7-10" 7 5-4n 22'-5" 22 | -0 | 7 | 3-07 107-8" 4 40 3| 337 93.75 19.47 1869 0.35 13 : A A S
= g 8’ 26'-4" 90 8 | 5-4v 25'-6" 25 | e-100 | 8 | 3-0” 11°-8" qr 80 4 | 35-4v 141.33 25.01 2379 0.35 13 LJ 0 w8
19 8 | 32| 13
i
FOR BOX CULVERTS  FOR PIPE CULVERTS o0 8 |3
2] 9 | 34| 14
J(E) DOWELS K(E) DOWEL 2| o |3 | 1a
NOTE:
—_ NOTES FOR TABLE OF DIMENSIONS:
REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT. 0
THE NUMBER OF S, T AND Z BARS SHALL BE
INCREASED BY 1 FOR EACH 1 FOOT OF INCREASE IN
VARIES DIMENSION "'S*.
NO. OF BARS
¢ EQUAL SPACES (2) THE LENGTH OF R AND Y BARS SHALL BE
L L 4 INCREASED BY 1 FOOT FOR EACH 1 FOOT OF
. 2 i i W 4 4 INCREASE IN DIMENSION “S".
— o — (3) THE NUMBER OF P BARS SHOWN ARE FOR SINGLE
Co c © SPAN PIPES OR BOX CULVERTS. THIS NUMBER
: v s 4" SHALL BE INCREASED BY 4 FOR EACH MULTIPLE OF
= N R N PIPE OR BOX ADDED.
s — T ¥ ®
T © & N = & (4) THIS DIMENSION SHALL BE INCREASED BY 1 FOOT
SvlZu o ® FOR EACH 1 FOOT INCREASE IN DIMENSION “'S".
CUT LINE =EE I O
©m o
R | | — (5) THE LENGTH OF THIS BAR INCLUDES ONE 1'-6"
Cr 6 2’-0 MINIMUM LAP.
CUT LINE
Ci C2
FIELD CUTTING DIAGRAM FOR BOX CULVERTS  FOR PIPE CULVERTS Z(E) BARS SHEET 2 OF 2
FIELD CUTTING DIAGRAM
F(E) BARS V(E) BARS S(E) BARS T(E) BARS Illinor
CAE) DARS VIE/ DARS 227 DANRY L=l DANRY 117018

Gonl0 ¥ ovacs

APPROVED P . -
CHIEF ENGINEER

DATE

6-1-2009

V 1ollway

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

STANDARD B14-05




(HALF NOT SHOWN SIMILAR)

o s, & BOX CULVERT
o .
< TOP OF | Y(E) BARS
CULVERT| /[
1 H(E) DOWELS
_.L___ ‘ 4 H|
\
i | ~TE) BARS
i
Y, BOLT - | d
#3 ANCHOR BARIE) i /Y(E) BARS
ANCHOR BARS ! y |3
CONTRACTOR SHALL PROVIDE 2-*3 : 12
ANCHOR BARS(E) PER SIDEWALL BOLT. ;
<<
= TION D-
DETAIL B SECTION D-D
NOTE:
NOTE: P1 BARS ARE TO BE FIELD CUT
PRV PER CUTTING DIAGRAM PLACE
0, V. AND V; BARS ARE TO BE FIELD CUT
PER CUTTING DIAGRAM. PLACE BARS WITH BARS WITH DIMENSIONS Cg-Cy BEGINNING
DIMENSIONS C2-C3. Cg -Cjp BEGINNING AT AT TOEWALL END OF 30° WING AND
HEADWALL AND BARS WITH DIMENSIONS Ci-Cg, BARS WITH DIMENSIONS C5-Cg BEGINNING
C10-Cyq BEGINNING AT THE TOEWALL END. PARALLEL THE P(E) BARS.
¢ CULVERT

NOTE:

A Y@ X 9/, BOLT

WITH ADDITIONAL B WASHER
PLACED IN A 74"® HOLE
DRILLED THROUGH THE

PIPE
— e
/O'D' * 14" LEADWALL OR A %@ x 8"
THREADED ROD EPOXY

| GROUTED IN A 74”® HOLE

= WITH A MIN. EMBEDMENT OF
6%’ MAY BE USED IN
LIEU OF CAST-IN-PLACE

BOLT SHOWN.
3/ 0 (yR%
Q ‘/Z”Q) BOLT /4 P x 6/2
_ BOLT WITH
(LENGTH=PIPE WASHER
0.D. + 2"

PLAN AT HEADWALL

TYP.
v WI(E) BARS
CONTRACTOR SHALL
/PROVIDE BARS AS NEEDED S
< 2 TO SUPPORT WIE) BAR ON e
\Qx\\//} g INSIDE FACE OF WINGWALL ¢ PIPE RUNNERT
N
HH———ULE) BARS .
VIE) BARS | N/Z Yo" BOLT WITH WASHERS
CONST. T | SHE) BARS = PLACED IN A %"$ HOLE
< JT. Q(E) BARS
\i | e Lulpls OR Ly FIELD DRILLED IN THE WALL
= T—bk i SEE PIPE RUNNER LOCATIONS
~ /4" B -SCH. 40 PIPE =
‘ Yo B -SCH. 80 PIPE =T T DETAIL FOR DIMENSIONS PIPE
" 0.0. + 14"
SECTION A-A TOP OF WINGWALL PIPE 0.D. + 1/2 SECTION AT WING /a
PIPE 0.0./2 ¢ PIPE & BOLT ¢ PIPE ARCH
! Y(E) BARS
7
NOTE: e

J & H DOWEL BAR NOT

REQUIRED WITH EXISTING BOX
CULVERTS PROVIDING THE
REINFORCING FROM THE EXIST. BOX
IS EXTENDED INTO THE NEW CONCRETE
A MIN. OF 1'-3".

END OF R

ELEVATION AT WING

PROVIDE 25"y ACCESS HOLE

— Y(E) BARS
'\LTE: [ I: L
: m|O
PIPE 0.D. IS THE PIPE RUNNER ! {
OUTSIDE DIAMETER. T
TIE) BARS 12" TIP OR

—— T(E) BARS

CLIP TO CLEAR PIPE

TOP OF WALL

Vs

v
\
7
©-
T

5" N\ pipE 0.0./2 + ¥4

\/4//
ELEVATION AT HEADWALL

" 37, 9" H SECTION B-B
1
1 M 0 LA~ TOP OF WINGWALL
J(E) DOWELS / JE) DOWELS\ N 17X 2
L . 3" SLOTTED HOLE
Y(E) BARS / HEADWALL i T(E) BARS CL. J(E) DOWELS
D | END D A
! B 187] B
UE) BARS = j— ;I, { | Y(E) BARS
(UL(E) BARS SIMILAR) > L L
309 ] Y(E) BARS 4
: &| HE) DOWELS —
! L I ——
A / 7 U(E) BARS
/ 1 &
. /% 7 / |(UIE) BARS SIMILAR) ﬁ{@ ERJ/\ 3 L WIDE BLOCKOUT
5 % K P(E) BARS z —¢ PIPE ARCH — [\_ o
& 3 g Y@ x 11 BOLT WITH WASHER OR ¥,/¢ 12” THREADED ROD
o/ / s O 5 HALE_PLAN HALF PLAN OF 1. & g HoLE INCTHE PIPE RUNNER WA BE PELCOT
& 5 2z ® AaAaLr FLAN oA T
&/ % / A ~ \ b SHOWING REINFORCEMENT SHOWING DIMENSIONS N DRILLED IN LIEU OF THE SLOTTED HOLE SHOWN.
~/ o
G & g L ) = " BARS
W(E) BAR SANS ~ o W(E) BAR & oAnR>
o/ O /] o | (WIE) BARS SIMILAR)
(WI(E) BARS SIMILAR) &/ G55 z - ° 3/, g M o SECTION THRU TOEWALL
¥ % e - o w 2
¢ & % Oa z >
< % o = |37 MIN. 3 CL. PIPE RUNNER DETAILS
Q <z T T~ Z %
& @ s < T2% ‘
iy @ 229 GENERAL NOTES:
T w = A [T— 7]
\/ 2u = - a” . ALL CONCRETE SHALL BE CLASS SI.
<2 = o 4 w @
B ~o Q TIE) BARS
M / _/ 2 S \\ 33 2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥4 x 45° CHAMFER. CHAMFER ON
> =% o ;}I ] - VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF ONE FOOT BELOW FINISHED
>/ & =L oz @ GROUND LEVEL. COVER FROM THE FACE OF CONCRETE TO THE FACE OF REINFORCEMENT
% - =l Hl & = BARS SHALL BE 2", UNLESS OTHERWISE SHOWN.
% / E - % TE) BARS Y(E) BARS
N ; 7 L L ah 3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR REINFORCED
Y DA x 1 ] — ] 1 CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE REQUIRED IN HEADWALLS
| _ ‘ ﬂ fng J(E) DOWELS ~— FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE ADDED TO THESE QUANTITIES.
B Voot "
RIE) BARS . DOWEL BARS x x 24" | . | SL ELEVATION 4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 15° * 7.5° AS SHOWN PER
P PI(E) BARS 9 EXTENDING . CULVERT SKEW ORIENTATION ON THIS SHEET.
WR INTO THE S = DESIGN SPAN 3-0" PIPE ARCH DETAILS
TOEWALL END CONCRETE H = DESIGN HEIGHT 5. DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A TRANSVERSING LOAD OF 1,800
w2 v BOX CULVERT ELEVATION POUNDS AT YIELD AS RECOMMENDED BY RESEARCH REPORT 280-1, SAFETY TREATMENT
?EETéECLUDED —_— C OF ROADSIDE CROSS DRAINAGE STRUCTURES, TEXAS TRANSPORTATION INSTITUTE,
MARCH 1981.
QUANTITIES. ‘ Lo OR L3 ‘
HALF PLAN HALF PLAN 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS OF
HORIZONTAL DISPLACEMENT
SHOWING REINFORCEMENT BARS SHOWING DIMENSIONS PIPE RUNNER—
‘ /‘LCULVERT [ | 7. FOR EROSION PROTECTION SEE STANDARD B19. SHEET 1 OF 2
e h ’
BOX CULVERT DETAILS AR TOP FACE Y anGLe 8. ALL REINFORCEMENT BARS SHALL BE
‘ 2'-0" I > EPOXY COATED (E).
T
- C o Pl
|/ <= DIRECTION OF TRAFFIC II]IIIOIS
V 2e12 DETAIL A Tolh
e L —_— OlIWay
! € ROADWAY *NOTE: /8
DIRECTION OF TRAFFIC weap /| \@
/ WA T Lo 07 L3 0GEDS e (OUONN  [oaTe | mevistons | SAFETY END TREATMENT
5o 1 | LENGTH = Lo OR L3 STRENGTHENED OVER THE MIDSPAN AS SHOWN. [O6-OI-OS[REVISED NOTES FOR SINGLE CULVERTS
‘ MINUS 4’-0'" (SEE DETAIL A) 03-01-10 | MODIFIED CULVERT SKEW 15° SKEW 1:4
@cp@ﬁ% | PIPE LENGTH 03-01-10 | DETAIL, REVISED EROSION SLOPE H < 4’
6-1-2009 CULVERT SKEW ORIENTATION SECTION C'C 3”@, SCH. 40 12'-8"" PROTECTION AND NOTES Y
appRrOVED onTE 2= SV~ v 3”@, SCH. 80 15°-4" 02-07-12 | TABLE QUANTITIES REVISED STANDARD B15-04
CHIEF ENGINEER 3-11-2015| REVISED NOTES




CULVERT TABLE OF DIMENSIONS PIPE RUNNERS FOR ONE END SIZE 3" DIA. TABLE OF REINFORCEMENT BARS FOR ONE END
SIZE WINGWALL PIPE - H(E) DOWELS J(E) DOWELS P(E) BARS
(FEET) HEADWALL PIPE ONE PER EACH LENGTH SHOWN ®4 @ 127 2-#6 EACH WALL ©4 - EQUALLY ij”f;?
LENGTH 0° WALL 30° WALL 30° WALL 0° WALL 30° WALL | 0° WALL SPACED
S X H L NR v Wi w2 WR TA SCH. | NO. Lo Ly Lo L3 Lg NO. | LENGTH | NO. | LENGTH LENGTH | LENGTH | NO.| LENGTH | NO. Cs Cq (o Cg LENGTH
3 x 2 10'-10"" 12/’6‘/8” Iz 3/,1\/4// 9/,4\/4// 6'-3" 6 40 2 11-5" 6-3" _ 7-0" _ 3 oG 3 26" 4-0" 4-0" 4 13'-1 3 10'-2" 16" 5.0 6'-8" 16'-10""
3x3 14-107 | 7= | 1| 31 | -8 8'-6¥4" 6" 40 2 15"-8" 10-6" - -3 - 4 2-6" 4 2-6" 4-0" 4-0" 4 17-1" 4 | 14-2n 2-0" 7-3" 8-11" 214"
4 x 2 10-10"" 12/’6‘/8” 10 4/713/4// 101743/4// 6'-3" 6" 40 2 11°-5" 6'-3" _ 7-0 _ 3 216" 3 2/-6"" 4-Q" 4'-0"" 5 13/-1"" 3 10'-2" 1-6" 5.0 6'-8" 16°-10""
4 x3 14-10" | 171 | 7| a1 | 120-8Ye | 8'-6% 6" 40 2 15-8" 107-6" - 11°-3" - 4 2-6" 4 2-6" 4-0" 4-0" 5 17-1" 4 | 14-2m 2-0" 7-30 8/-11" 21-4"
4 x 4 18-10" | 21-9" Tl a1 | 1570V | 107-10Ys" 6" 80 2 19°-11" 14-9" 4-6" 15-6" 6'-7" 5 2-6" 5 2/-6" 4-0" 4-0" 5 21°-1" 5 | 18-2" 2'-5" 9-5" -2 25'-9"
5 x 2 10/,10// 12/,6\/8// 7// 5/,2\/8// 11/,5\/8// 6/’3” 6// 40 2 11/,5// 6/’3” — 7/,0// — 3 2/’6” 3 2/’6” 4/,0// 4/,0// 6 13/,1// 3 10/,2// 1/’6” 5/,0// 6/’8” 16/’10”
5x 3 14-10" | 17-1er | 7| 52V | 13-8%" | 8'-6%a" 6" 40 2 15-8" 107-6" - 11°-3" - 4 2-6" 4 2/-6" 4-0" 4-0" 6 17-1" 4 | 14-2" 20" 7-30 8/-11" 21-4"
5 x 4 18°-10" 21-9" | 7| 52 | 16°-0%" | 10-10%" 6" 80 2 19°-11" 14-9" 4-6" 15-6" 6'-7" 5 2-6" 5 2-6" 4-0" 4-0" 6 21°-1" 5 | 18-2" 2'-5" 9-5" -2 25'-9"
6 x 3 14-107 | 171 | 7| B2l | 14-9Y | 8'-6 6" 40 3 15-8" 107-6" - 11°-3" - 4 26" 4 2-6" 4-0" 4-0" 7 17-17 a4 | 14-2 2-0" 7-3 8-11" 21°-4"
6 x 4 18°-10" 21-9" | 1| 62l | 171 10°-10/5" 6" 80 3 19°-11" 14°-9" 4-6" 15°-6" 67" 5 2-6" 5 2-6" 4-0" 4-0" 7 21°-1" 5 | 18-2" 2'-5" 9'-5" -2 25'-9"
7 x3 14-107 | 177-1%" | 7 7-3" 15-9%" | 8-6¥4" 6" 40 3 15°-8" 10°-6" - 11°-3" - 4 2-6" 4 2-6" 4-0" 4-0" 8 17°-1" 4 | 14-2" 2-0" 7-3" 8 -11" 21-4"
7 x4 18°-10" 219" | 1" 7-3 18 -1 | 10-10%%" | 6l/p" 80 3 19°-11" 14°-9" 4-6" 15°-6" 67" 5 26" 5 2-6" 4-0" 4-0" 8 21°-1" 5 | 18-2" 2-5" 9-5" -2 25'-9"
8 x 4 18°-10" 20-9 | 7| 8-3% | 19-17% | 107-10/%" 7 80 4 19°-11" 14°-9" 4-6" 15°-6" 6-7" 5 26" 5 2-6" 4-0" 4-0" 9 21°-1" 5 | 1827 2-5" 9-5" -2 25'-9"
TABLE OF REINFORCEMENT BARS FOR ONE END
CULVERT
SIZE S(E) BARS | SI(E) BARS| T‘E) BARS | T(E) BARS U(E) BARS-ONE PER EACH LENGTH SHOWN UIE) BARS ONE PER EACH LENGTH SHOWN V(E) BARS VI(E) BARS
Q(E) BARS R(E) BARS o 0° WALL 8-*5 g-%5 w4 @ 12" %4 @ 12" #4 - EQUALLY SPACED #4 - EQUALLY SPACED
(FEET) w4 12 3-0q 30° WALL B ox
2-74 2-*4 | ¢ vgry |PIPE ARCH 30° WALL 0° WALL 30° WALL 0° WALL
S X H |NO. Cq Co C3 Cq LENGTH | LENGTH | LENGTH | LENGTH | LENGTH | LENGTH Cs Cg C7 Cg Csg Cg o Cg NO. Cq Cio cin Ciz LENGTH | NO. Cq Cio Ci Ci2 LENGTH
3x2 5 977 44 o -8 73 311" 910" 22 106~ Y 3-8 5o 9 g N N 42 547 N N 6 g e 6" -9 63" 5 2 g o 6" =Y 63"
3 x3 71 110 24 79 & 5 162 22 169~ 146 Py Py 5o~ 9§ 143 N 2-4 a4 24 N 8 39 pos >0 >3 73 7 39 P > o~ >3 73
1 x 2 5 107" 55 7 g a4 60" 010" | 122 10-67 3o 3 g 50" 9 g~ 143 N 4an 84 N - 6 > g o Ten 1ogn 63" 5 > g o e g o3
1 % 3 T 12 o 810" 96" 18 -a 32 169~ 146" Y 28" 50" 9 g~ - N 4an a4 124~ - 3 3 g o 20" o3 730 7 3 g~ o Py 23 T3
4 x 4 5 15 o g 100" 07 201" 156~ 214 186" 5o 5 g 5o 9rgn 143 1810 4an a4 124 64" |10 oy o 2o 21 g 837 5 oy o 26 2 g g3
5 % 2 5 18- & -5 o 9 -3 81" 11 22 106~ 3pn 3-8 50~ 9 g~ - N 2-4- a4 N - 5 g o I -9~ 63 5 g o - -9 -
5 %3 71 3 65 910" 106~ 204" a2 o9 146" =y 48" 5o 9 g 143 N 42 5 -4 22 N 8 39 P 70" >3 73 7 39 o 20" 23 73
5 x4 3 163" & 5 -0~ Y Py 166" Y 186 5o Y 50~ 9 g~ 1437 18-10" a4 Y 24 e-a- |10 49 o Py 29 83 5 49 o Py g g3
6 % 3 7 1 757 10 -10" o ooar 53" Y 14 o Py Py 5o~ 9 g~ 143 N 2-4 a4 24 N 8 39~ o >0 >3 73 7 39 o > o~ >3 T3
6 % 4 5 173+ 75 20" 128" 24 g 176~ 214 186~ 5 o 5 g~ 50" 9 g~ 1437 18 -10" Y a4 124~ 64 |10 oy o Py > gn 537 5 o o > 6 P g3
7 %3 7 16-0" 86" Ot 121" 24 -6 16-3 16-9- 146 a2+ a-8" 50" 98" 1437 N a-a~ g-a- 1247 - 3 39 o 20" 23 - 7 o o 20" 23 o
7 % 4 5 18 -4 56" 131 13 -9~ 26'-10" 81" o4 186" 5o 5 g 5o 9 g~ 143 18-10" 4an 84 124 -4 |10 o o 26 > g 837 5 P o > 6 > g g3
8 x4 5 194~ 56~ VIR 129~ 28 -10" 977 Y 186" 5o 5 g~ 5 on 9 g~ 143 1810~ Y a4 124 -4 110 o o Py > g 837 5 7 g o 26 P g3
TABLE OF REINFORCING STEEL FOR ONE END TOTAL QUANTITIES NOTE:
CULVERT ONE END
S17E 2 WE BARS 2 W) BARS B BARS REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT.
(FEET) e REINF. PIPE
8-*5 CONC.
30° WALL 0° WALL BARS RUNNERS
S X H | SIZE LENGTH | SIZE LENGTH LENGTH cu. YD. LB. FT.
3x2 #5 -6 #5 10-4" 3-11" 3.2 395 36.09
3x3 #5 16'-2" #5 14-5" 3-11" 4.9 537 53.08 13,
4xz | = [u-er | s | 104 a-n 36 426 | 3609 AL B PIPE _ARCH AND ELLIPTICAL PIPE CULVERTS
4 x3 #5 16-2" #5 14-5" 4-11" 5.3 573 53.08 130
" T . o T VARIES 9 FOR PIPE OR ELLIPTICAL PIPE
4x 4 S ® 187 4 T4 8l 81.17 — ¢ CULVERT N CULVERTS SELECT APPROPRIATE
5 x 2 #5 11'-6" #5 10'-4" 6'-0" 3.9 446 36.09 3 < ¢ PIPE RUNNER " S & “H' FROM SIZES SHOWN.
5 % 3 5 162" e 145 60" g 10 53.08 LI $ QSSSTHE FOLLOWING ADDITIONAL
5% 4 6 207-11" 6 18-7" 60" 7.9 823 81.17 € _Ce Cg  Cip N g (@) 1 ADDITIONAL Y(E) BAR
- o - e o " S N (b) #4-T1 BARS @ APPROX.
6 x 3 5 | 162 5 14°-5 7-0 6.2 635 68.75 CUT LINE \o. oF ® o TI(E) BARS 127 CTS. (NO. = S + 2)
6 x 4 [ 207-11" #6 18°-7" 7'-0" 8.4 854 101.08 BARS CUT LINE }NO. OF & T
o e o BARS -
Tx3 |5 | 1e2 75 | 145 g1 6.8 676 68.75 ca| ©3 EQUAL EQUAL THE WEIGHT OF THE ADDITIONAL BARS AND THE
7x 4 6 207-11" 6 18-7" 8'-1" 9.3 903 101.08 FELD T DIAGRAMSPACES G2l Cun SPACES - ADDITIONAL QUANTITY OF CONCRETE IN THE HEADWALL
L SHALL BE ADDED TO THE QUANTITIES SHOWN.
8 x 4 6 20-11" g 187" 91~ 10.2 950 121.00 FIELD CUTTING DIAGRAM
Q(E) BARS V(E) AND VI(E) BARS
— Lz Ly! Ly L I3
’——-‘L"‘” VARIES o %N\ TOEWAEL ENDOUAL SPy,
i 3 - - o o o SHEET 2 OF 2
| = [I—l - = i | i | ; (B 20 PIPE RUNNER LAYOUT
| ~ ~
N J K - - ~
& & N s R > N ~ - P
o e & & o 5 5 5 linois
5 _Ce . i - \ ’ ; L o 4
P(E) BARS CUT LINE }NO- oF 0° WAL 0" e 8" e e |
BARS 30° WALL 7.57 30° WALL 0° WALL 30° WALL 0° WALL SAFETY END TREATMENT
EQUAL
c FOR N VERT
LC—B—L—7—J SPACES FOR BOX CULVERTS  FOR PIPE ARCHES FOR BOX CULVERTS  FOR PIPE ARCHES 0 SIO GLE CULVERTS
15° SKEW 1:4
@Cp@ FIELD CUTTING DIAGRAM J(E) DOWELS ,
ovacd PI(E) BARS H(E) DOWELS JSEe? UUWEL S SLOPE H < 4
6-1-2009 -
APPROVED P . . DATE B ——————
CHIEF ENGINEER STANDARD 815_04




SHOWING REINFORCEMENT BARS SHOWING DIMENSIONS

FOR BOX CULVERTS

*% DOWEL BARS EXTENDING

INTO THE CONCRETE BOX
CULVERT ARE INCLUDED
IN THE QUANTITIES.

o I L’ ELANGLE

DETAIL A

T(E) BARS - TIP BARS
P
BLE PE op, . TO CLEAR PIPES NOTE:
WIEY BARS | 1 L Y(E) BARS A Yag X 9/ BOLT
\ / WITH ADDITIONAL B WASHER
. L E 77 N\ PLACED IN A %"@ HOLE
\:\\§Z/\\:\\\ P CONTRACTOR SHALL o ss2 & BOX CULVERT B / _/PIPE . DRILLED THROUGH THE
) BN P 0.D. + 1% 3 .
10" +WF PROVIDE BARS AS o ‘ ! B HEADWALL OR A ¥,8 x 8
11 NEEDED TO SUPPORT = TOP OF | %’Y(E) BARS ¢ PIPE RUNNERT ''''''''''''' S 2-P(®) BARS == ~ THREADED ROD EPOXY
viE) BARS—| o| BAR W ON INSIDE r CULVERT‘I = : ail GROUTED IN A %@ HOLE
Y BOLT ‘ FACE OF WINGWALL = | —HE DOWELS 1/ g _scu, 40 PIPE m\v/s 1 Usig sour wirw wasters Eon av Be veto IO
#3 ANCHOR BAR(E) UKE) BARS< | “ K %" R -SCH. 80 PIPE- = PLACED IN A 7"@ HOLE 27P(E) BARS - 1o OF CAST-IN-PLACE
| 9| g ! TE) BARS FIELD DRILLED IN THE WALL / BOLT SHOWN.
| L1 TO Le
ANCHOR BARS cm‘lsr. JT. | i J 4 SEE PIPE RUNNER LOCATIONS | Yop X 6y
CONTRACTOR SHALL PROVIDE 2-+3 e i I" DETAIL FOR DIMENSIONS ¢ Vg BOLT AR 2
ANCHOR BARS(E) PER SIDEWALL BOLT. &I i Y(E) BARS 0.0. + 14" (LENGTH=PIPE <
. ! /. SECTION AT WING 0.0, + 27 WASHER
o ! ml3
DETAIL B ELE) BARS ~—FUE) ‘ / ° . PLAN AT HEADWALL
_— BARS ™ ; 7 /2" B -SCH. 40 PIPE = Y(E) BARS 1.
C(E) BARS — : 5% B -SCH. 80 PIPE B Wa
DIE) BARS = Z(E) BARS
» ] = SECTION F-F TOP OF WINGWALL PIPE 0.0. + 1/2” TOP OF WALL
~lz /K SECTION C-C
SECTION A-A PIPE 0.0./2 ¢ PIPE & BOLT )
1
NOTE: . 3 MIN.
J & H DOWEL BARS NOT REQUIRED WITH EXISTING - S TYP.
BOX CULVERTS PROVIDING THE REINFORCING FROM PE spy
THE EXISTING BOX IS EXTENDED INTO THE NEW PROVIDE 2/5"§ ACCESS HOLE Al :
CONCRETE A MINIMUM OF 1'-3". 7 5" _IN_pIPE 0.0./2 + Y
END OF R
ELEVATION AT WING 0.D. OF PIPE Ry
NOTE: KE) OR PIPE ARCH
JIE) DOWELS U . el
K(E) BAR 32 9 H PIPE 0.D. IS THE PIPE RUNNER i C ELEVATION AT HEADWALL
(KIE) BAR SIMILAR) T(E) OUTSIDE DIAMETER.
f BARS TOP OF WINGWALL
]—N | H(E) DOWELS X 2
I-V D HEADWALL JE) DOWELS T i E(E) BARS SLOTTED HOLE
F END\ F 5 e /K(E) BARS,— Y(E) BARS ‘ -
. _J RBARS 6" \
~ ] ‘o
- anI i E(E) BARS B ¢ PIPE ARCH 1
w = ~
= 3 CL. &
; = \L \1 o HALF PLAN HALF PLAN S5t on - 1
! I _ SR ———
§§ 2 SHOWING REINFORCEMENT SHOWING DIMENSIONS -
T z BLOCKOUT FOR PIPE
&/ &5 - H BARS (WIDTH=PIPE 0.D. + '™
N ég)@ = L —] ——  Y(]) BARS— g~ . o
S/ Oy P & U N -
YN N H H(E) DOWEL 3
o/ &¢ [ S BARS ) | — Y [™~— 3,76 BOLT WITH WASHER OR
&/ e ~ a3 ~ WE) |.}—D(E) BARS JE) DOWEL Dyl [ THREADED ROD EPOXY GROUTED
N = = - BARS L1 =[] N IN A %@ HOLE WITH A MINIMUM
& c= u Vg i Aty EMBEDMENT OF 9. A %"® HOLE
& ab z - z = Y o IN THE PIPE RUNNER MAY BE
& ~ b i) 4 e = w FIELD DRILLED IN LIEU OF THE
< Q & = z < o n
S o < Suw z & @ = z SLOTTED HOLE SHOWN.
g & o ~ ) W ®
&g & N °% | ls oz @ 229 2 f :
5 oo & S - 22% & SECTION THRU TOEWALL
“ o &E /o e 2 ZF2 il
FE AN/ < < 4 (T 7 a|
S Q e& I = ° . | c©® BAR \ ¢ CULVERT
< @& IS — O H .
S S e = ¢z a U BarsJ L —PE 7 '*\/‘/1?
= S 2 BN ‘I BARs ™ L
S 3 Do !
AL ) j [ | i
= |
° 2 . YIE! BARS d €= DIRECTION OF TRAFFIC
= T | L e fmm — ¢ ROADWAY
= cL.
= TION - I
goz * ol
/.
i S A A * I . FOR PIPE AND PIPE-ARCH CULVERTS —
/" | s —2 L 15W~
AP i
7 ‘ S(E) BARS ‘ k S(E)
. w w \Q CULVERT Yy TF|  BARS E CULVERT SKEW ORIENTATION
20~ WR |
Wy, (Tvp; ww| 1-0" | wF 2| 3-0” | Lo, L1 OR L4 w
|
Wo TOEWALL END S = DESIGN SPAN ‘ PIPE RUNNER - ‘
0 H = DESIGN HEIGHT ELEVATION D-D | |
L’ HALF PLAN HALF PLAN

*¥ L 2 X 2 X3%"-3"9 PIPE
L 2% x 2% x Y-
GENERAL NOTES: *NOTE: 3,0 & 4”9 PIPE
LENGTH = Lo, L1 OR L4 SHEET 1 OF 2
1. ALL CONCRETE SHALL BE CLASS SI. 5. DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A TRANSVERSING WHERE Lo, L1 OR L4 EXCEEDS THE FOLLOWING MINUS 4°-0" (SEE DETAIL A)
LOAD OF 1,800 POUNDS AT YIELD AS RECOMMENDED BY RESEARCH LENGTH, THE PIPE RUNNER SHALL BE
2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥ x 45° CHAMFER. CHAMFER REPORT 280-1, SAFETY TREATMENT OF ROADSIDE CROSS DRAINAGE STRENGTHENED OVER THE MIDSPAN AS SHOWN. SECTION E-E m- -
ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF ONE FOOT BELOW STRUCTURES, TEXAS TRANSPORTATION INSTITUTE, MARCH 1981. p1PE LENGTH _ — = 1717018
FINISHED GROUND LEVEL. COVER FROM THE FACE OF CONCRETE TO THE FACE e =ERL 1R ]b”",a.y
OF REINFORCEMENT BARS SHALL BE 27, UNLESS OTHERWISE SHOWN. 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO 3”@, SCH. 40 12/-8"
UNITS OF HORIZONTAL DISPLACEMENT (V:H). 32”3, SCH. 40 177-3"
3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR j‘///é”ﬁéCiCH;;OSO SS% DATE REVISIONS SAFETY END TREATMENT
REINFORCED CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE 7. FOR EROSION PROTECTION SEE STANDARD BI9. . . -6
REQUIRED IN HEADWALLS FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE 4”@, SCH. 80 29'-4" 06-01-09 | REVISED NOTES FOR SINGLE CULVERTS
@m,Q% ADDED TO THESE QUANTITIES. 8. ALL REINFORCEMENT BARS SHALL BE EPOXY COATED (E). 03-01-10 EAE%EEEDRECVUILSVE%RTER%KSEIV(ZN 15° SKEW 1:4
) . '
i 4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 15° + 7.5% AS PIPE RUNNER DETAILS PROTECTION AND NOTES SLOPE H < 8
APPROVED pare 67172009 SHOWN PER CULVERT SKEW ORIENTATION ON THIS SHEET 02-07-12 | TABLE QUANTITIES REVISED
"' CHIEF ENGINEER : STANDARD B16-05
03-31-14 | TABLE QUANTITIES REVISED




D) BARS

BA

RS

F(E)

AND FI1(E)

BARS V(E)

AND VI(E)

BARS

Gonl0 ¥ ovacs

APPROVED P . -
CHIEF ENGINEER

DATE

6-1-2009

J(E)

DOWELS

S(B) BARS

FOR BOX CULVERTS

TE)

FOR PIPE CULVERTS

BARS

PIPE RUNNERS FOR ONE END
TABLE OF DIMENSIONS WINGWALL PIPES - ONE PER EACH LENGTH SHOWN HEADWALL PIPE NOTE:
- 0° WALL 30° WALL TOTAL REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TQ OUT.
S gL
s | H L NL NR W W, @ w, @ WR wF TF H (DIA) SCHEDULE L1 L2 L3 La Ls Le NO ° LENGTH
g 3 14 -4" 14-4" 16’*6%” 170 9/,33/4// 17-7" 8'-3/," 30 70 3 30 20 10-0" ~ ~ 10/-8" - _ 9 | 4 15-1" 81.00
9 | 4 18'-4" 18-4" 21'-2" 7 9'-3¥," 19'-10%4" 101" 9" 8" 4 3" 40 14-3" - - 14'-11" 6-2" - 9 |4 | 19-4" 112.67
5| 5| ezrman | Z2ran 25'-9/" ™ 527 18'-074" 12'-10%4" 3" 8" 5| 3% 40 18-6" B -3" - 192" 105" - 512 [ 23-7" | 10350 -3
6 | 6 | 26-4" 26'-4" 30-47" 7 6 -2 21'-5" 15'-2/5" 1-9" 8/, 6 3/, 80 22'-9" 12-6" - 235" 14-8" 5-9" 6 | 3 | 28-0" 162.08
77 7 30°-4" 30'-4" 35701/, 70 -3 24'-9" 17-6"" 21-3" g 7 4 40 27-0" 16'-9° 6-7" 27-8" 18°-11"" 10-0" T3 32'-3" 203.67 HEADWALL END
8 | 8 | 344" | 344" 39T/ 8" 8'-3/2" 28"-1Ya" 19974 2-9” 872" 8 | a- 80 31-3" 210" 10-10" [ 3r-11” 23'-2" 14-3" |8 |4 | 366" 277.42 L3
¢ CULVERT
¢ PIPE RUNNER (TYP.)
TABLE OF REINFORCEMENT BARS FOR ONE END TOTAL QUANTITIES INCREASE IN
ONE END QUANTITIES FOR 1
, _ D(E) BAR | DIE) BAR _ _ o,
1-C(E) BAR 1 %E(EV)VAEE/iR £ Yy ";OCE(VEV)ALBLARS *4-E1(E) BARS MINIMUM *'S INCREASE IN S
30° WALL 30° WALL | 0° WALL ® 0% WALL (8) conC REINE. U REINF
: : BARS .
H | SIZE | LENGTH | SIZE | LENGTH LENGTH LENGTH NO. | LENGTH NO. | LENGTH S | H | CU YD. POUND cU. YD. | PoUND o =
3| =4 16-11" #4 14'-8" 18'-10" 16'-7" 2 18"-4" 2 16'-2" 9| 3 8.4 890 0.20 30 T
4| =4 21-1" 4 18'-8" 236" 20'-7 2 23-0" 2 20'-2" 9| 4 12.7 1120 0.20 30 s s
5 | #4 222" 4 22'-8" 241" 24'-7" 2 271" 2 24'-2" 5] 5 14.4 1200 0.20 30 P
6" | =4 30°-9" #4 26'-8" 32-8" 28'-7" 3 32-3" 3 28'-2" 6 | & 20.1 1610 0.20 30 N
IS 35-5" 5 30°-8" 37-4" 327" 3 36'-10" 3 322" T 27.0 1930 0.20 30
8 | =5 400" 5 34'-8" 417-11" 367-7" 3 41'-6" 3 36°-2" 3 | 8 36.0 2460 0.20 30
TABLE OF REINFORCEMENT BARS FOR ONE END / ;!
/]
F(E) BARS EQUALLY SPACED FIE) BARS EQUALLY SPACED H‘“ES’ SOXVZE}S Hli? Olvg,E/LS J(E)4 D#%WELS 1-K(E) BAR 1-KI(E) BAR 2-W(E) BARS 2-WLE) BARS : [ ouy g,
o . @ - . o . o Lg Ls La L : Lol Lo L A,
30° WALL 0° WALL 300 WALL 00 WALL 30° WALL 0° WALL 30° WALL 0° WALL elstato | \ olilzls3
k TOEWALL END
H |SIZE | NO 1 c2 c3 C4 |LENGTH | SIZE | NO. 1 C2 Cc3 Cq LENGTH |NO. | LENGTH | NO. | LENGTH LENGTH SIZE Cs LENGTH | SIZE Ce LENGTH | SIZE| LENGTH | SIZE | LENGTH
3 wq [ 7 | o | 21 20 0" | 927 |=a 7 TR YR 70" > o oy 3 30~ 3 30 prare 5 EOT o w5 T~ 53 | 5 oo~ 5 oo PIPE RUNNER LAYOUT
¢ Teq |9 | v-n" | 2-17 2-3" 2'-3" 9-8" | 4 9 11" 2-1" 2-3" 2'-3" 9'-8" 4 3-0" 4 3-0" 46" %5 4-6" 6-0" #5 4-3" 5-9° | *6 21-6" 6 18'-7"
51 10 | v | 31 o e 102" =2 m e TR e e 027 5 70 z 30 prar = 5 T P oy e 7o 263" e IR
6 [»s |13 | -1 | 3-8" 2-9" 2107 | 10-9" | %5 13 -1 3-6" 2-8" 2'-9"” 10°-7" 6 3-0" 6 3-0" 4-6" 55 5-8" 7-2" 5 5-3" -9 | *6 31-10" *6 26'-11"
7 e |15 | 2-0" | 4-3" 31" 3-2" 1'-5" [ =5 15 | 2-0” 41" 3-0" 31 11'-3" 7 3-0" 7 3'-0" 4-6" #5 6'-3" 7'-9" 5 5-9" -3 | *6 35'-9” [ 31-0"
8 | % | 18 | 2-1" | 4-107 | 35" 3-6" 12-1" | g 17 | 217 4-8" 3-4 3-5" 11'-11" 8 3-0" 8 3-0" 4-6" %5 6'-10" 8'-4" #5 6-3" 7-9" | 6 40°-6" 56 35'-2"
TABLE OF REINFORCEMENT BARS FOR ONE END
UE) BARS - ONE PER EACH LENGTH SHOWN UIE) BARS - ONE PER EACH LENGTH SHOWN V(E) BARS VI(E) BARS
%4 @ 12" %4 @ 12" #4-EQUALLY SPACED #4-EQUALLY SPACED
30° WALL 0° WALL 30° WALL 0° WALL
H C? Cs Cg Ci0 C11 G2 Ci13 Ci4 C7 Cs Cg Cio cil Ci2 C13 Ci4 NO Ci5 Ci6 C7 c18 C19 | LENGTH NO. Ci5 Cle C17 C18 C19 LENGTH
REEED 58" 43" - - - - - 4 aa Za- - - - - - 5 o107 g S pn > on o | a7 7 7107 g Y S5 o~ a7
TRETET oy a3 YT - - - - Y 34 12747 &2 - - - - m YT o 1 29 30" 0" g 9 VIR o >ogn oo 70" g
5 | 517 9-8" 14°-3" 18"-11" 23'-6" - - - 4-4" 8-4" 12'-4" 16-4" 20'-4" - B B 13 | 5-11” 107 | 33" 3'-6" 1-0” 8'-9" 11 5'-11" 10 3-3" 3-6" 1-0" 8-9"
e T 51 o a3 TN 236" | 281" - - Y P 124" 162" 2047 | pa-a - - 5 en o | 3-9" 70" 0" gg" 33 e o 3-q7 o 0" 9g
T o oY a3 T 2367 | 281" 9 - e P 1274 1647 2047 | paar | 284" - 7 1 &0 TR T oy o7 | 1o 5 30" TR a7 oty o 1o
TR TET 98" a3 TR 236" | 281" 3297 | 374~ 4 84~ 24 164~ 2047 | pa-av | 28-a" 22 20 90" G 707 | 517 T 1o 17 0" G 7107 RET T 21
TABLE OF REINFORCEMENT BARS FOR MINIMUM "’S" - ONE END NUMBER OF HEADWALL
Y(E) BARS|R(E) BARS |  Z(E) BARS S(E) BARS T(E) BARS | P(E) BARS PIPE RUNNERS
12-*5 6-*5 *4 @ 12" *4 @ 12" *4 @ 12" 8-*5 FOR 1 END
@ © S NO. | S | NO.
S H | LENGTH | LENGTH | NO.|LENGTH NO.| LENGTH | NO.|LENGTH | LENGTH N 10’ 4 23 | 10
=9 3 10-3~ 17-1" 10 5 6 6'-10" 10 3.0 68" ;‘D e g 1 5 24 10
=9'[ 4 10-3" [ 19-5" |10 | 5'-4" 18 | 6-10" | 10| 3-0" 7-8" = i i i 12' 5 25" [ 10
=5 5 6-1" 17-7" |6 | 5-4" 16 | 6-10" |6 3-0" 8-8" - - r_C_S,‘ 13’ 6 |26 | n
=6 | 6 | 72" | 20-n~ |7 | 5-4 |20 | e-10" | 7 30" | 9-8” & & % 14° 6 |21 | 1 NOTES FOR TABLES:
e R il 2437 18 | 23 | brlo” | 8 3707|1078 ; ’ = T‘ﬂ = 6 28 | 12 @ THE NUMBER OF S, T AND Z BARS SHALL BE INCREASED BY 1
—5 ; T v Tam 26 Tion o s l ; 7 29 | 12 ,
gl 8 218" 19 610 E 30 9 16 - FOR EACH 1 FOOT OF INCREASE IN DIMENSION W1,
0° WALL 0" 17’ 7 30 12
VARIES VARIES 30° WALL 5" 30° WALL 0° WALL 9 18’ 8 31 13 @ THE LENGTH OF R AND Y BARS SHALL BE INCREASED BY 1'-1/%”
19' 8 320 [ 13 FOR EACH 1 FOOT OF INCREASE IN DIMENSION “S'.
FOR BOX CULVERTS  FOR PIPE CULVERTS 20" 8 33 [ 14
L L o - K(E) BARS o1 ) 34 | 14 @ THE NUMBER OF P BARS SHOWN ARE FOR SINGLE SPAN PIPES
J J G I 2 3 3 1a OR BOX CULVERTS. THIS NUMBER SHALL BE INCREASED BY 4
o o H(E) AND HI(E) DOWELS FOR EACH MULTIPLE OF PIPE OR BOX ADDED.
o ¢ Crs Cle 4" @ THIS DIMENSION SHALL BE INCREASED BY 1-1/," INCHES FOR
t t N 4" 4" EACH 1 FOOT INCREASE IN DIMENSION "S".
hal
3" (0° WALL) ‘ ‘ J L 2-3" 23 J—
" (30° WALL) & \ \ [ \ @ 2 BARS FOR 30° WALL, 2 BARS FOR 0° WALL.
e f,wn [P ~ ~ | < 4"
n|F W =an = 2 S g
— el — el . \iﬁx% | . : = : . (:) THE LENGTH OF THIS BAR INCLUDES ONE 1'-6" MINIMUM LAP.
Om|Qa Salos - ? U i L 5
= w5 = w5 ~N N R X
~N N — o~
‘ ‘ 0° WALL 0" 7 & SHEET 2 OF 2
NL+3" (0° WALL) €a | c3 18 | Gt 30° WALL 77 30° WALL 0° WALL
NR+4"" (30° WALL) FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM " 2'-0" . 4
FOR BOX CULVERTS FOR PIPE CULVERTS 6 7(E) BARS .”IIIIOIS

V 1ollway

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

STANDARD Bl16-05




CUT PER CUTTING DIAGRAM. PLACE BARS
WITH DIMENSIONS Cp-C3, Cg -Cip BEGINNING
AT HEADWALL AND BARS WITH DIMENSIONS
C1-C4, C10-Ciy BEGINNING AT THE TOEWALL
END.

P(E) BARS. PLACE P2(E) BARS PARALLEL TO THE P(E)
SHORTEST BARS AT THE HEADWALL END OF THE 15° WINGWALL.

RS <s» & BOX CULVERT
o i
I TOP OF | Y(E) BARS v WI(E) BARS
1 CULVERT) CONTRACTOR SHALL
r i | —HE) DOWELS PROVIDE BARS AS NEEDED
| —; W 6 TO SUPPORT BAR W ON
\ A Ry
T(E) BARS
‘ ' VIE) BARS\} ULE) BARS
\
Ya'$ BOLT T i 4 I j:/ SIE) BARS
#3 ANCHOR BAR ‘. /wg) BARS ~ CONST. JT. S /»PI(E). P2(E) OR Q(E)
3 — BARS
i S =
| E s L -
ANCHOR BARS(E) 4 |
CONTRACTOR SHALL PROVIDE 2-%3 1 f _
ANCHOR BARS(E) PER SIDEWALL BOLT. = SECTIdN D-D SECTION A-A
DETAIL B
NOTE:
PI(E) BARS ARE TO BE FIELD CUT PER CUTTING DIAGRAM. PLACE BARS WITH
NOTE: DIMENSIONS Cg-C7 BEGINNING AT THE TOEWALL END OF 45° WINGWALL
QEE%, VE) AND V1(E) BARS ARE TO BE FIELD AND BARS WITH DIMENSIONS C5 -C8 BEGINNING PARALLEL TO THE

INSIDE FACE OF WINGWALL

BARS BEGINNING WITH THE

/4 R -SCH. 40 PIPE
%" B -SCH. 80 PIPE

TOP OF WINGWALL PIPE 0.D. + 1/2"

\; ¢ PIPE RUNNER

PROVIDE 2/,"¢ ACCESS HOLE

END OF R ¢ PIPE ARCH

ELEVATION AT WING !

Y(E)BARS

NI ' :34”95 BOLT WITH WASHERS
PLACED IN A %"
FIELD DRILLED IN THE WALL

Lulals OR Lg

HOLE

SEE PIPE RUNNER LOCATIONS

" DETAIL FOR DIMENSIONS

]

NOTE: -

PIPE 0.D. IS THE PIPE RUNNER
OUTSIDE DIAMETER.

NOTE:

J(E) & H(E) DOWEL BARS NOT
REQUIRED WITH EXISTING BOX

CULVERTS PROVIDING THE

|
|
|
|
|
i
L
REINFORCING FROM THE EXIST. BOX =

l.— T(E) BARS

— Y(E) BARS

P )
Mo

IS EXTENDED INTO THE NEW CONCRETE
A MIN. OF 1'-3".

T
TICE) BARS e 12" TIP OR

CLIP TO CLEAR PIPE

SECTION AT WING

TOP OF

LO

1

V"

WALL

NOTE:

A Y4 X 95 BOLT

WITH ADDITIONAL R WASHER
PLACED IN A %''$ HOLE
DRILLED THROUGH THE
HEADWALL OR A ¥,"¢ x 8
THREADED ROD EPOXY

PIPE
f/o.o. + 1%
L
i

@ GROUTED IN A %@ HOLE
WITH A MIN. EMBEDMENT OF
a 6% MAY BE USED IN

LIEU OF CAST-IN-PLACE
BOLT SHOWN.
3/ (YL

S A

3 (LENGTH=PIPE e o

0.0. + 2"

PLAN AT HEADWALL

PIPE
0.0./2 - Y5

v
\

N
s

\/4//

PIPE 0.0./2 + ¥

¢ CULVERT W SECTION B-B
(HALF NOT SHOWN SIMILAR) —| w1 ELEVATION AT HEADWALL
YR "
JEE) DOWELS 3z 3 H
s
M | 10 LA TOP OF WINGWALL
7 J(E) DOWELS N Yy o
\/ N 13 "X 2
T i e cL SLOTTED HOLE
307 [~HEADWALL ‘ BARS .
Ve s |7 [END D ; o ) DOWELS
7 =T 77 _1 va! 7 L —Y(E) BARS B
Y(E) BARS i o
S(E) BARS g 1] I [ >
& H(E) DOWELS ™
(SIE) BARS i " =
SIMILAR) : UGE) BARS
UE) BARS E (SUIURA%?RS o
(ULIE) BARS = ) 4 WIDE BLOCKOUT
SIMILAR) z \jk | — ) FOR PIPE
- % Q(E) BARS —
N < /~—@ PIPE ARCH \3/,,”91 x 11 BOLT WITH WASHER OR ¥,
w o CLe @ 12 THREADED ROD EPOXY GROUTED IN A
e 22 a w HALF PLAN Y"'® HOLE WITH A MINIMUM EMBEDMENT
~ % HOWING REINFORCEMENT BAR N OF 7. A %" HOLE IN THE PIPE RUNNER
s \ B SHOWING REINFORCEME BARS SHOWING DIMENSIONS Wy B FIE D ORILED N LIEL OF THE
Q w W(E) BAR « e . o SLOTTED HOLE SHOWN.
S (WIE) BARS SIMILAR) 3 3 9 H 12
e e o 3 5 . \ 3 oL SECTION THRU TOEWALL
(WIE) BARS >/ (‘Ef z =
SIMILAR) I3 S 20 T(E) BARS |
~ =59 |
& . 225 \ I (E) DOWELS TIE) BARS 30" & CULVERT
%) o 1 T
w i - 5 : .
L = z" Z N T T
& = Tl \ an VA A i " = 3
/( B °3 v g <=1 N b
\( B o & = = | /== DIRECTION OF TRAFFIC
= [N < m A
S e @ Y(E) BARS ‘
KN N > N—-- i ' /Al YIE) BARS e A ¢ ROADWAY
o ) =
o s E o E
% 5 . % || % JE) DOWELS — | 1 DIRECTION OF TRAFFIC —»// i
/ = J
’ ¥ 7 7 L ELEVATION ”\-1‘
* 1 30°
1 - ©
T 7 2y ‘ I 3~ PIPE ARCH DETAILS CULVERT SKEW ORIENTATION
R(E)BARS w w
P2 TOEWALL END %% DOWEL BARS EXTENDING INTO TA CL.
PLE) BARS (P2(E) BARS-15° WING) THE CONCRETE BOX CULVERT ARE 3.0 C TOP FACE
WR INCLUDED IN THE QUANTITIES. ‘ Lo. L1 OR L3 ‘
w2 . ELEVATION
| S = DESIGN SPAN _ PIPE RUNNER
HALF PLAN HALF PLAN H = DESIGN HEIGHT \ 212
SHOWING REINFORCIEMENT BARS SHOWING DIMENSIONS L = ] g
AN\
ANGLE
BOX CULVERT DETAILS ML’C M *L0 2 x 2 x % - 3 PIFE
LENGTH = Lg, L1OR L3
GENERAL NOTES: DETAIL A MINUS 4'-0'" (SEE DETAIL A) SHEET 1 OF 2
1. ALL CONCRETE SHALL BE CLASS SI. 3. CONCRETE OQUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS 5. TREATMENT OF ROADSIDE CROSS DRAINAGE STRUCTURES, TEXAS *NOTE: SECTION C-C
SERIES ARE FOR REINFORCED CONCRETE BOX CULVERT TRANSPORTATION INSTITUTE, MARCH 1981. WHERE L@, Ly OR L3 EXCEEDS THE FOLLOWING o ]
2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥4 x 45° CHAMFER. SECTIONS AND ADDITIONAL CONCRETE REQUIRED IN HEADWALLS LENGTH, OTHgipIpE RUNNER SHALL BE I]]IIIOIS
CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE ADDED TO 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT STRENGTHENED OVER THE MIDSPAN AS SHOWN. ]b”m
ONE FOOT BELOW FINISHED GROUND LEVEL. COVER FROM THE FACE THESE QUANTITIES. TO UNITS OF HORIZONTAL DISPLACEMENT (V:H). ‘ y
OF CONCRETE TO THE FACE OF REINFORCEMENT BARS SHALL BE 27, PIPE LENGTH
UNLESS OTHERWISE SHOWN. 4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 7. FOR EROSION PROTECTION SEE STANDARD BIS. 3@, SCH. 40 12/-8" DATE REVISIONS SAFETY END TREATMENT
30° + 7.5% AS SHOWN PER CULVERT SKEW ORIENTATION ON 3¢, SCH. 80 —qn
' 1574 FOR SINGLE CULVERTS
THIS SHEET. 8. ALL REINFORCEMENT BARS SHALL BE EPOXY COATED (E). £-01-2009] REVISED NOTES
3-01-2010| MODIFIED CULVERT SKEW 30° SKEW 1:4
@Ou\lQ 5. DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A PIPE RUNNER DETAILS DETAIL, REVISED EROSION SLOPE H < 4/
<)W TRANSVERSING LOAD OF 1,800 POUNDS AT YIELD AS PROTECTION AND NOTES 2
APPROVED, . . ... . ... .. .. paTe 67172009 RECOMMENDED BY RESEARCH REPORT 280-1, SAFETY 2-07-2012| TABLE QUANTITIES REVISED STANDARD Bl17-04
CHIEF ENGINEER 3-11-2015| REVISED NOTES Ir-




TABLE OF DIMENSIONS PIPE RUNNERS FOR ONE END SIZE 3" DIA. &
CULVERT
SIZE WINGWALL PIPE -ONE PER EACH LENGTH SHOWN
(FEET) HEADWALL PIPE
; SCHEDULE - 15 WALLL . 45° WALL HEADWALL END
S X H L NL NR v W WL WR TA NO. L 3 L
L 2 0 - 2 — 4 ¢ CULVERT
3 x 2 10°-10” 11-2%" 15'-3%" 7" 3'-5%" 10-4%" 2'-10%" 10'-10" 6 40 2 12-10" 7'-10 - 9'-2 -
3 x 3 14'-10" 15°-4'/a"" 20'-11%,"" 7 3-5%" 14'-3%" 3 -1, 14'-10" 6" 40 2 17'-8" 12'-6" - 13-11" 6-7"
4 x 2 10°-10” 11'-2%" 15'-3%" 7 4-1%" 12'-6Y/5" 2'-107" 10°-10" 6" 40 2 12-10" 1-10” - 9-2" -
4 x 3 14'-10" 15/,4\/4// 20,7113/4” 70 4/,7%” 15,75%,, 3/,113/4// 14-10"" 6 40 2 17-8" 12'-6" _ 13-11" 67"
4 x 4 18-10" 19'-6"" 26’*7%” 70 4/’73/8” 18/’47/8” 5,70\/2,, 18°-10"" 6 80 2 201-4"" 17'-3" 1-4"" 18-7" 11-4"
5 x 2 10"-10" 11/,25/3// 15,,37811 7 5/,9\/4” 13/’838” 2,,10%,, 10'-10" 6" 40 3 12°-10" 7-10" _ 9/ _
5 x 3 14'-10" 15°-4"/a"" 20'-11%,"" 7" 5-9'/4" 16'-7'"" 3113, 14'-10" 6" 40 3 17'-8" 12'-8" - 13°-11" 6 -7"
5 x 4 18°-10" 19°-6" 26'-7%" 7 5-9V/," 19'-6%," 5-0l/5" 18'-10" 6" 80 3 22'-4" 17°-3" T-4" 18'-7" 11'-4"
6 x 3 1410 15«,4\/4/, 20/,1134/, 70 5/,11\/8// 17/,938/, 3113, 14-10"" 6 40 3 17-8" 12-6" _ 13-11"" 67"
6 x 4 18'-10" 19/-6"" 26'-7%" 7 6'-11Ys" 20°-8%" 5-0/5"" 18'-10"" 6" 80 3 20'-4"" 173" 1.4 18-7" 11-4""
7x3 14-10" 15°-4'/4" 20" -11%a" 7 81" 18'-11/," 319" 14'-10" 6/ 40 4 17°-8" 12'-6" - 13-11" 6'-7" VS >
7 x 4 18'-10" 19-6" 26'-1%" 70 8-1" 21-10Y5" 5.0/, 18-10" 6/, 30 2 201-4'" 177-3 T4 18-7" 1-4" 3 -0 ; \
8 x 4 18-10" 196" 26/ 7% 7 927" 23-0%" 50/, 18-10" 70 80 2 224" 7-37 T4 8-7" -4 EQUAL SPA. TOEWALL END
PIPE RUNNER LAYOUT
CULVERT TABLE OF REINFORCEMENT BARS FOR ONE END
SIZE H(E) DOWELS | JIE) DOWELS P(E) BARS PLE) BARS P2(E) BARS - ONE PER EACH LENGTH SHOWN QE) BARS R(E) BARS | SE) BARS[SI(E) BARS |  U(E) BARS- ONE PER EACH LENGTH SHOWN
(FEET) #4 e 12" "4 @ 12" " " *4 e 12 " 45° WALL | 15° WALL 4012
267 LG 4-0" LG ae12 #4 @ 12" “4 @ 12 3-44 N N
. . LENGTH 2-"4 2-"4 45° WALL
S X H NO.*| NO.**| NO.| NOX*| NO.| LENGTH | NO. Cs Co C7 c8 LENGTH al a2 a3 aq asg NO. C1 c2 C3 Cq LENGTH LENGTH LENGTH | LENGTH ag ar ag ag
3x2 3 3 2 2 1 13-1" 5 10'-6" 1-6" 56" 6'-6" 17-2" 5'-4" 9-1" - - - 5 11'-6" 4-11" 7-10" 8 -7" 16'-5" 11-10" 14'-10" 11'-0" 6'-2" 11'-10” - -
3x3 4 4 2 2 0 - 7 14'-6" 1-6" 7-6" 8'-6" 21-2" 5-4" 9-1” 12'-10" - - 1 14'-5" 4-11" 9-4" 10'-0" 19'-4" 14-9” 20'-6" 15-2" 6'-2" 11'-10" 17'-6" -
4 x 2 3 3 2 2 2 13°-1” 5 10'-6" 16" 56" 66" 72 >3 &o" 3 g~ - N 5 128" =T 30" 39~ 189" 3o 14-10" o~ o2 7-10" - -
4 x3 4 q 2 2 1 171" 7 14'-6" 1-6" 1-6" 8'-6" 21°-2" 2-3" 6'-0" 9-9~ 13'-6" - 7 15-7" 6'-1" 10-6" 1'-2" 21-8" 15-11" 20'-6" 15'-2" 6'-2" 11-10” 17'-6" -
4 x4 5 5 2 2 0 - 9 18'-6" 1-6" 96" 10-6" | 25-2" 2'-3" 6'-0" 9-9 13'-6" 17'-3" 9 18-6" 61" 1n-11" 12-8" 24'-7" 18'-10" 26'-2" 19'-4" 6'-2" 11'-10" 17'-6" 231"
5x 2 3 3 2 2 3 13/-1” 5 10'-6" 1-6" 56" 6'-6" 17-2" 2'-10" 6'-7" 10'-4" - - 5 1310 | 7-3" 10'-2" 10'-11" 21-1" 14-2" 14’-10" 11'-0" 6'-2" 11-10” - -
5x3 4 4 2 2 2 17°-1" 7 14'-6" 1-6" 7-6" 8'-6" 21-2" 2'-10" 67" 10'-4" 14'-0” - 1 16'-9" 7-3" 11'-8" 12-4" 24'-0" 17°-1" 20'-6" 15-2" 6'-2" 11'-10" 17-6" -
5 x 4 5 5 2 2 1 21-1" 9 186" 1-6" 96" 10-6" | 25'-2" 2'-10"” 6'-7" 10'-4" 14'-0” 17-9” 9 19°-8" 7.3 13-1" 13-10” 26'-11" 20°-0" 26'-2" 19'-4" 6'-2" 11-10” 17'-6" 23'-1"
6 x 3 4 4 2 2 3 171" 7 14'-6" 1-6" 1-6" 86" 21-2" 3-4" 7-1" 10'-10" 14°-7" - 1 171" | g-4" 12-9" 136" 26'-3" 18°-3" 20'-6" 15'-2" 6'-2" 11'-10" 17'-6" -
6 x 4 5 5 2 2 2 21-1" B 18'-6" 1-6" 96" 10-6" | 25'-2" 3-4" 7'-1" 10'-10" 14'-7" 18'-3" 9 20'-10" | g-4" 14'-3" 14°-11" 29'-2" 21-2" 26'-2" 19'-4" 6'-2" 11'-10" 17'-6" 23'-1"
7Tx 3 4 4 2 2 4 17°-1" 1 14'-6" 1-6" 1-6" 8'-6" 21-2" 4'-0" 7-9" 11'-5" 15'-2" - 7 19°-1” 9-6" 13117 14'-8" 28'-7" 19°-5" 20°-6" 15'-2"" 6'-2" 11'-10” 17'-6" -
T x4 5 5 2 2 3 21-1" 3 18°-6" 1-6" 9-g" 10-6" | 25-2" 4-0" 7'-9" 1°-5" 15-2" 18'-6" 9 22'-0" | 9'-6" 15'-5" 16'-1" 31-6" 22-4" 26'-2" 19'-4" 6'-2" 11-10” 17'-6" 231"
8 x 4 5 5 2 2 5 21-1" 3 18-6" 1-6" 9'-6" 10-6" | 25'-2" 4-6" 8-3" 12'-0" 15-9" - 9 23'-1" 10'-8" 16'-6" 17'-3" 33'-9 23'-6" 26'-2" 19'-4" 6'-2" 11'-10” 17'-6" 23'-1"
CULVERT TABLE OF REINFORCEMENT BARS FOR ONE END TOTAL QUANTITIES NOTE:
ONE END
SIZE UL(E) BARS- ONE PER EACH LENGTH SHOWN V(E) BARS VI(E) BARS T@E) BARS | 1(E) BARS REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT.
w4 @ 12 w4 @ 127 wa @ 127 2 W(E) BARS 2 WIEE) BARS | Y(E) BARS g-=5 N PIPE
(FEET) 45° WALL 15° WALL 8-5 BOX 8-%5 CONC.  |REINF. BARS
15° WALL 45° WALL 15° WALL CULVERT |PIPE ARCH RUNNERS
S X H alo ay app a3 No c9 C10 Cl C12 LENGTH | No C9 10 Ci1 C12 LENGTH | SIZE | LENGTH | SIZE | LENGTH LENGTH | LENGTH LENGTH cU. YD. LB. FT.
3 x 2 4-¢" B'-7" - - 7 2-9" 6" 1-6" 1-9” 6'-3" 5 29" 6" 1'-6" 1-9" 6-3" w5 14-5" #5 10'-8" 4-4" 3-2" 3-8" 3.8 396 4167
3 x3 4-6" 8 -7" 12-9" - 10 3-9” 6" 2'-0" 2'-3" T-3" 7 3-9” 6" 2'-0" 2'-3" 7'-3" 45 20°-2" =5 14'-11" 4-4" 4-2 4'-8" 5.8 580 67.17
4 x 2 46" g -7" - - 7 2-9" 6" 1-6" 1-9” 6'-3" 5 2-9” 6" 1'-6" 1-9" 6-3" “5 14-5" 5 10'-8" 56" 3-2" 3'-8" 4.2 430 41.67 3
4 x3 4-6" 8 -7" 12-9" - 10 3-9” 6" 2'-0" 2'-3" T-3" 7 3-9” 6" 2'-0" 23" 7-3" w5 207-2" %5 14'-11" 5'-6" q-2" 4'-8" 6.3 617 67.17 * 457 WALL
7 x 4 o g7 12797 o1 3 oY & 6 T 53 5 T o > e orog 53" s 5 | e TR 5o 5o 58" 8.8 574 97.83 .15 WALL
5 x 2 4-6" g'-7" - - 7 2'-9” 6" 1-6" 1-9” 6'-3" 5 2-9"” 6" 1'-6" -9 6-3" =5 14°-5" =5 10'-8" 6'-8" 3-27 3-8" 4.6 460 54.17
5 x 3 4-6" B -7" 12-9" - 10 3-9” 6" 20" 2-3" T-3" 7 3-9” 6" 20" 23" 7-3" ag 207-2" “5 14-11" 6'-8" q-2 4'-8" 6.8 653 84.42
5 x 4 4-6" 8 -7" 12-9" 16'-11" 13 4-9" 6" 2-6" 279" 8'-3" 9 497 6" 2-6" 29" g'-3" 6 25'-11" | %6 19-1" 6'-8" 5-2" 5-8" 9.4 915 119.83
6 x 3 4-6" 8'-7" 12-9" - 10 3-9” 6" 2'-0" 2-3" T-3" 7 3-9” X 2'-0" 2'-3" 7'-3" 45 20°-2" 5 14'-11" 7-10" 4-2" 4'-8" 7.3 688 84.42
6 x 4 4-6" g -7" 12'-9" 16°-11" 13 4-9 6" 26" 27-9" 8-3" g 4-97 X 2-6" 2'-9" g'-3" 6 25-11" | *6 19'-1" 7-10" 5-2 5'-8" 9.9 957 119.83
T3 o g7 129~ - ) 397 & 0" >3 73 7 g7 e > o7 >3 73 W5 20 -2" 5 411" 50" 47 Y 8.0 24 o167
7 x4 4-6" 8'-7" 12'-9” 16'-11" 13 4-9” 6" 2-6" 2'-9” 8-3" g 4-9” 6" 2'-6" 2-9” 8'-3" =6 25-11" | *6 19'-1" 9-0" 5-2" 5-8" 10.9 999 141.84
8 x 4 4-6" 8'-7" 12'-9" 16'-11" 13 4-9" 6 2'-6" 27-9"” 8-3" 9 4-9” 6" 2'-6" 2'-9” g-3" "6 25'-11" | %6 19'-1" 10'-2" 5-2" 5-8" 12.0 1042 141.84
PIPE ARCH AND ELLIPTICAL PIPE CULVERTS
£l FOR PIPE OR ELLIPTICAL PIPE
CULVERTS SELECT APPROPRIATE
S' & “H" FROM SIZES SHOWN.
rﬂ_‘ VARIES ADD THE FOLLOWING ADDITIONAL
cp  Cy BARS:
. . - =2y . . . R s o 20" (@) 1 ADDITIONAL Y(E) BAR
L-4" TIl | T ﬂ:l | 50[ v v Bk A e N e-0” (b) *4-T1 BARS @ APPROX.
— & & CUT LINE }NO_ oF = = = = o TI(E) BARS 12 CTS. (N0, = S + 2)
< o o BARS )
T 5 6 pore. Cg  Cig S S 5 ~
R Cq C3 & o o ;
N SPACES = : : o THE WEIGHT OF THE ADDITIONAL BARS AND THE
CUT LINE }NO- OF FIELD CUTTING DIAGRAM CUT LINE }NO, oF a ADDITIONAL QUANTITY OF CONCRETE IN THE HEADWALL
BARS BARS 10V, 4 10/, 4 . 1-5" SHALL BE ADDED TO THE QUANTITIES SHOWN.
¢ c EQUAL c c EQUAL 6
P(E) BARS 8 ! SPACES QE) BARS l2] 1l SPACES
FIELD CUTTING DIAGRAM SHEET 2 OF 2
45° WALL 15° WALL 45° WALL 15° WALL FOR BOX CULVERTS 45° WALL 15° WALL
PLE) BARS L T0 o FIELD CUTTING DIAGRAM FOR BOX CULVERTS FOR PIPE ARCHES FOR PIPE ARCHES I][' .
a a
117018
V(E) AND VI(E) BARS H(E) DOWELS J(E) DOWELS
—\ Iw - - { Tollway
)
~
SAFETY END TREATMENT
P2(E) BARS FOR SINGLE CULVERTS
T£E/ DARS 30° SKEW 1:4
a0 ¥ e SLOPE H < 4’
6-1-2009
APPROVED. . . ... .. . . DATE
CHIEF ENGINEER STANDARD 817_04




Ww
L e o, NOTE:
WIE) BARS\ 1 i T(E)BARS - TIP BARS A Y9 X 95 BOLT
/ TO CLEAR PIPES WITH ADDITIONVAL B WASHER
—_— . PLACED IN A %@ HOLE
TS &) . BOX CULVERT , :
SIS CONTRACTOR SHALL v sz & ) ] T(E) BARS _ e, 174+ ORILLED THROUGH THE
0"t PROVIDE BARS AS o ToP OF | YE) BARS / ; - 8 HEADWALL OR A ¥4"@ x 8"
] Neeoed To sueporT CULVERT! /[ ¢ PIPE RUNNERY rrrrrrrrrrrrrr ==l THREADED ROD EPOXY
o Vi) BARS—| of EQEEWOFONWIISS@%L I8 ‘ ' L~ B GROUTED IN A %"$ HOLE
¢ BOLT ¥ 7 H(E) DOWELS S 7. HB 2-P(E) BARS —— WITH A MIN. EMBEDMENT OF
s AN/SHOR O | < | ————— =i /4 B -SCH. 40 PIPE N/S Y@  BOLT WITH WASHERS 6% MAY BE USED IN
UI(E) BARS ) ‘ 1 %" B -SCH. 80 PIPE ~l= PLACED IN A %@ HOLE LIEU OF CAST-IN-PLACE
ANCHOR BARS(E) ‘ 3| E ; |~ BaArS Lo L FIELD DRILLED IN THE WALL EOLT SHOWN
CONST. JT.—| ‘ 1 8 .
et \ | | LA D ——— SEE PIPE RUNNER LOCATIONS = o U
ANCHOR BARS(®  PER SIDEWALL BoLT. ] ) | YE) BARS ' DETAIL FOR DIMENSION ¢ vzo mot 700 O
P | =
; ! 2 SECTION AT WING | (LENCTHPIPE  yaswER
DETAIL B e © | Hld o
E1(E) BARS P :
CIE) BARS (C(E) BARS SIMILAR) BARS ; 2 Vo' R -SCH. 40 PIPE = ELAN AT HEADWALL
DI(E) BARS < i %' R -SCH. 80 PIPE =
= - TOP OF WALL
g o SECTIO—NFF TOP OF WINGWALL PIPE 0.D. + 1/2" Y(E) BARS - s
ik e [all=)
- Z(E) BARS \O
SECTION A-A iy -
LU TIVUN ATA PIPE 0.0./2 ¢ PIPE & BOLT
NOTE: - SECTION C-C \
NOTE: NOTE:
JE) & H(E) DOWEL BAR NOT ’ -
NOTE: REQUIRED WITH EXISTING BOX PIPE 0.D. IS THE PIPE RUNNER O\l
OUTSIDE DIAMETER. W .
F(E), FI(E), V(E) & VI(E) BARS ARE TO BE CULVERTS PROVIDING THE 1 :
FIELD CUT PER CUTTING DIAGRAM. PLACE REINFORCING FROM THE EXISTING PROVIDE 2Y/>"$ ACCESS HOLE 3 MIN. 5" _IN_pIPE 0.0./2 + ¥
BEGINNING AT HEADWALL AND. BARS WITH BOX L EXTENDED INTO THE NEW v G Ve e
CONCRETE A MINIMUM OF 1'-3", END OF ) 8 4
DIMENSIONS C; -C3, Cig-C7 BEGINNING AT ELEVATION AT WING A
THE TOEWALL END. %
B 4—| < s ELEVATION AT HEADWALL
S
I D / SO TOP OF WINGWALL
3/ EM H 0.D. OF CULVERT PIPE :
OR PIPE ARCH . T
J(E) DOWELS T I\ 0.D. OF PIPE
K(E) BAR (KI(E) BAR SIMILAR)— N /, OR PIPE ARCH SLOTTED HOLE
¢ CULVERT [~ H(E) DOWELS KIE) BARS C
oS o E(E) BARS —Y(E) BARS .
7(E) 307/ HEADWALL ‘ ) BARS K(E) _1 A
@RS END F | ﬁ B BARS E(E) BARS :
) ) A . B o~
E(E) BARS (FANNED) ==L / ol ¢ = 4 E[ PIPE 0.0. - 174"
| ‘ 30 CL
EI(E) BARS SIMILAR— = JE) | . % ‘ | ™~—BLOCKOUT FOR PIPE
w DOWELS \ (WIDTH=PIPE 0.D. + ')
% \— Z(E) BARS ¢ PIPE ARCH .
= \ B ]
- 4(’ M M I™—3,7¢ BOLT WITH WASHER OR
&| U BARS | \ SHOWING REINFORCEMENT BARS SHOWING DIMENSIONS ) ITNHREA%% FL%DLEEF;%L inAfNTIE@UM
w | EMBEDMENT OF 9. A %@ HOLE
o . 8
~| wE BARS x | {1 D® BARS VE) BARS T 8- N 10" IN THE PIPE RUNNER MAY BE
o - N FIELD DRILLED IN LIEU OF THE
1 H(E) DOWEL
5 27 " SLOTTED HOLE SHOWN.
z L \ JIE) DOWEL N r
- =1 5 SECTION THRU TOEWALL
S V(E) BARS \ b T ) r
4z j F(E) BARS _ ‘
() N —_ )
% \\ j AREE &/Q CULVERT
2 o= T i /
2 Z, | C(E) BAR < f w i
L pa) o [
= E] = / Jar, & \/Q—DIRECHON OF TRAFFIC
=z w .
= 3 \ i = e R ¢ ROADWAY
(= N S
o = j UE) BARSJ . 5 DIRECTION OF TRAFFIC = /' |
S > 3 ,f < / ‘
o w BARS m :
(%]
= 9 / e i Sl
o) o L i
2 ™ ! R(E) BARS VE) BARS o
: I N CULVERT SKEW ORIENTATION
e i o SECTION B-B
/ \ s _ .
7\ roema re| 58 FOR PIPE AND PIPE-ARCH CULVERTS *NOTE:
END o 30 WHERE Lo, L1, L4 OR Ls EXCEEDS
WR DOWEL BARS EXTENDING } THE FOLLOWING LENGTH, THE PIPE
INTO THE CONCRETE BOX RUNNER SHALL BE STRENGTHENED
w2 CULVERT ARE INCLUDED I—b E OVER THE MIDSPAN AS SHOWN
IN THE QUANTITIES. :
ELEVATION D-D L. L1, La OR Ls - e
i ’ * Il
HALF PLAN HALF PLAN 3, SoH. 40 S
R FOR T R PIPE RUNNER 0. SCH. 12'-8
L, ; SHOWING REINFORCEMENT BARS SHOWING DIMENSIONS R wliox2x %3 e 3B SCH 80 154
S = DESIGN SPAN [ | L 2% x 2V x Y%- 32”3, SCH. 80 22'-1"
FOR BOX CUL VERTS H = DESIGN HEIGHT L \; 7 3,3 & 4"@ PIPE 4@, SCH. 80 29'-4"
ANGLE LENGTH = Lo, L1, L4 OR L§
GENERAL NOTES: 2-0 L» £ 2-0 MINUS 4'-0” (SEE DETAIL A) SHEET 1 OF 2
1. ALL CONCRETE SHALL BE CLASS SI. 3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO SECTION E-E
REINFORCED CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE UNITS OF HORIZONTAL DISPLACEMENT (V:zH). DETAIL A . .
2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥ x 45° REQUIRED IN HEADWALLS FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE _— .”]IIIOIS
CHAMFER. CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED ADDED TO THESE QUANTITIES. 7. FOR EROSION PROTECTION SEE STANDARD B19.
A MINIMUM OF ONE FOOT BELOW FINISHED GROUND LEVEL.
COVER FROM THE FACE OF CONCRETE TO THE FACE OF 4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 30° % 7.5° AS
REINFORCEMENT BARS SHALL BE 2", UNLESS OTHERWISE SHOWN.

SHOWN PER CULVERT SKEW ORIENTATION ON THIS SHEET.

PIPE RUNNER DETAILS L]b]]wa_y
8. ALL REINFORCEMENT BARS SHALL BE EPOXY COATED (E).

DATE REVISIONS SAFETY END TREATMENT FOR
™ 1800 FOUNDS AT YIELD AS RECOWMENDED BY RESEARCH REPORT 280-1 5-OI-ZOI0] WODIFIED CULERT SKEW__SINGLE AND MULTIPLE CULVERTS
’ L, (] o ’
@ SAFETY TREATMENT OF ROADSIDE CROSS DRAINAGE STRUCTURES, TEXAS EE&IELC‘T?OENW?ES EZ?EISON 30° SKEW, 1:4 H<8
m,Q ouoac) TRANSPORTATION INSTITUTE, MARCH 1981. 557 5013 TABLE GUANTITIES REVISED AND S=VARIES
6-1-2009
APPROVED. . ... ... .. ... .. DATE 3-31-2014| TABLE QUANTITIES REVISED

CHIEF ENGINEER 3,11,2015 REVISED NOTES STANDARD B].B 05




TOTAL QUANTITIES INCREASE IN
ONE END QUANTITIES FOR 1/
TABLE OF DIMENSIONS MINIMUM “'S” INCREASE IN "S"
REINF. REINF.
CONC. CONC.
s | L NL NR Ww W @ W, @ WL WR WF TF YD | iRy | cuovo. | B
9| 3| 14-4" 14-10'g" 20'-3/4" 7 10'-4%," 20'-10%" 3-10Y5" 14'-4" 3 7 2.8 1010 0.22 33
9 | 4 18'-4" 18'-11%," 25'-11'/" 7" 10"-4%,"" 23'-9%," 411" 18°-4" E 8" 14.8 1270 0.22 33
5 [ 5 | 22-4- 23'-1/5" 31-7" 7 591/, 22'-1/5" 5113, 22'-4" 1'-3" 8" 16.8 1380 0.22 33
6 | 6" | 26'-4" 27-3V" 37 -2%" 7 611" 26'-2/," %" 26'-4" -9 8/ 23.5 1860 0.22 33 NOTE:
. . r_pr _qT ‘_ 1" 1" i_qrr -1y iy _Aqn o "
v v | 304 31-47% 42'-1074 ! 81 30-3/5 RV 30°-4 2'-3 3 315 2330 0.22 33 REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT.
8 | 8 | 34-4- 35'-6/5" 48'-6%" 8" 9-2%" 344/, 9-2%" 344" 2'-9" 9/, 42.2 2960 0.22 33
PIPE RUNNERS FOR ONE END TABLE OF REINFORCEMENT BARS FOR ONE END
WINGWALL PIPES - ONE PER EACH LENGTH SHOWN HEADWALL PIPES 1-C(E) BAR 1-CL(E) BAR D‘i’ ‘B‘AR DUE) BAR | w4£(F) BARS “4-E1(E) BARS
- 4-%4
) S 45° WALL 15° WALL ; : 45° WALL (®) 15° WALL
<17e 15° WALL 45° WALL TOTAL 45° WALL 15° WALL ®
H (DIA.) SCHEDULE Ly L2 L3 La Ls L Ly Lg S No. Lo LENGTH | SIZE LENGTH SIZE |LENGTH LENGTH LENGTH NO. | LENGTH NO. | LENGTH
3 3 40 -1 - - 13'-3" 6'-0" - - - 9’ 4 16'-10" 98.50 "4 20'-8" w4 15'-3" 22'-9” 17-2" 2 21-4" 2 17'-0"
4 3 80 16'-8" - - 180" 10'-9" - B - 9 4 20-7" 131.75 “4 26'-4" [ 19'-5" 28'-5" 21'-4" 2 27°-0" 2 21-1"
5 3V 80 21-4" -6 B 22'-8" 155" 8-2" - - 5 3 26'-4" 158.08 “4 32-0" g 23-7" 34-1" 25'-6" 2 32'-8" 2 25'-3"
6’ 3V, 80 26'-1" 16'-2" - 27'-9" 20'-2" 12'-11" 5-8" - 6 3 31-0" 201.75 #4 37°-8" “q 27-8" 39'-97 29'-77 3 38'-4" 3 29'-4"
7 4" 80 30'-10" 20'-11" 1-0” 32-2" 24-9" 17'-8" 10-9” N 7 4 35/-9" 291.08 5 44'-10"_ ®) | *5 31-10" 46-11" (&) 337-97 3 44°-0" 3 33-6"
8’ Ig 80 35-9" 25'-8" 15-9" 36'-10" 29'-7" 22'-4" 15-1" 7-10" 8’ ] 40'-6" 350.83 | 5 506" (® | *5 36'-0" 52-6" (6 37-10" 3 43'-8"~ 3 377"
TABLE OF REINFORCEMENT BARS FOR ONE END
H(E) DOWELS |J(E) DOWELS
F(E) BARS EQUALLY SPACED L(E) BARS FI(E) BARS EQUALLY SPACED H(f; OvlszkS "5 o 127 4o ng 1-K(E) BAR 1-KI(E) BAR 2-W(E) BARS 2-WI(E) BARS
45° WALL 45° WALL 15° WALL 459 WALL 15° WALL @ 45° WALL 15° WALL 45° WALL 15° WALL
H | SIZE | NO. ) C, Cs Cq LENGTH | SIZE | NO. Co LENGTH | SIZE | NO. C, C2 Cs Ca LENGTH | NO.[LENGTH | NO. | LENGTH | LENGTH SIZE o LENGTH | SIZE Ce LENGTH [SIZE LENGTH SIZE | LENGTH
31 %4 10| 171" oo 70" 71 93 v - - — Py T oo > o" R 537 3 300 |3 30 6 5 737 g s 3107 Sgn w5 206~ 5 VIRTH
a ] #4 12| 1-11” 2'-8 2'-3 24" 9-9" *4 1 3-10” 6'-5" | *4 |10 1-11" 2'-8" 2'-3 2'-4 9-9" 4] 300 |4 3-0" 4-6" #5 5-0" 66" #5 4-4" 5-107 | *6 26'-4" "6 19-2" NUMBER OF MEADWALL
5 =4 |15 | -7 3-2" 2'-6" 21" 10°-3" #4 2 4-6" 71 | *4 |12 111" 32" 2'-6" 2-1" 10-3" | 5| 3-0° |5 3-0" 4'-6" #5 5-g" 72 w5 4-10" 6-4" 6 322" "6 23-5" PIPE RUNNERS
6 | »5 18 [ r-11” 3-8" 2-9" 2-107 | 10-9” 5 2 5-3" 7-10" | *5 |14 1-11" 3-8" 2'-9"” 2'-10" 10-9" | 6 | 30" |6 3-0" 4'-6" #5 6-5" -1 “5 54" 6-10" | %6 38°-0" %6 27-8" FOR 1 END
7 #5 20 2/-0"" 4-3" 31 3o 117-5" 5 3 6'-0" 8 -7 a5 16 210" 4= 31 31 11'-4"" 7 3-0" 7 3.0 416" %5 701" 87" #g 5/-10" 7.4 7 457-4" @ ®7 31-11"" o
8 #6 23 21" 4'-10"" 3.5 36" 12-1" S 3 6'-9' 9 -4 %6 18 2-1 4-8"" 374" 37-5"" 11-11"" 8 3-0"" 3 3-0"" 46" #5 7'-10" 91-4" %5 6'-5" 7-11 #7 51/-2"" @ #7 36'-2" S NO. S .
10’ 5 23 | 1
TABLE OF REINFORCEMENT BARS FOR ONE END 1 E 24| U
12/ 6 25 [ 12
UGE) BARS - ONE PER EACH LENGTH SHOWN UL(E) BARS - ONE PER EACH LENGTH SHOWN V(E) BARS VI(E) ARS 13 6 26 12
%4 @ 12 %4 @ 127 #4-EQUALLY SPACED #4-EQUALLY SPACED - :
45° WALL 15° WALL 45° WALL 15° WALL 14 T jer ) 12
15 7 28 | 13
H Cq Cs Co Cio Cn C12 Ci3 cu® Cr Cs Co Cio Cin Ci2 Ci3 Ciq NO. Cis Cis Ci7 Cis C19 LENGTH NO. Cis Cie Ci7 Cig C19 LENGTH 16/ 8 29 13
3 Y -9~ 1757 — — = — — oy Rz Z -9 — — — = = o | 3-10 g > o > 57 0" o7 7 3107 g 2o 25 0" o7 Tz 8 0 | 14
4 6 -2 -9~ 17°-57 23-1" __ - - - 46" 8 -7 12/-9" 16'-11" __ -- -- - 13 4-11"" 10" 219" 3-0" 1-0" 7.9 g 411" 10" 2.9 30" 1-0" 7-gn 18" 8 31 14
o 60 11-9 17 -5/ 231" 28'-9'" __ __ __ 4-6" 8 -7 12-9" 16-11" 21/-0" - - - 15 5-11 10" 33 36 -0 8-g" 11 5-11" 10" 330 36" 17-0" 8'-g" 19’ 9 30 15
6' 6-2" 11'-9" 17°-5" 23-1" [ 28-9" | 34'-5” -- -- 4-6" 8 -7" 12-9" 16'-11" 21-0" | 252" - -- 18 611" 10" 3-9” 4-0" 1'-0" 9-9" 14 611" 10" 3-97 4-0" | 1-0” 9-9" 20’ 9 33 [ 15
7 6'-2" 11'-9" 17-5" 23'-1" | 28-9" | 34'-5” 40"-0" - 4'-6" 8-7" 12-9” 16'-11" 21-0" | 25-2" | 29-4” -- 21 | 8-0" 1" 4-4" 4-1" 1-0” 10-1" |16 | 8-0" 11" 4-4" q-7" 1-0" [ 10-11" 21 10 |34 ] 16
g 6 -2 11'-9" 17-5 23-1" | 28'-9" | 34'-5" 40-0" 47'-3" 46" 8 -7 12-9" 16'-11" 21-0" | 25-2" | 29-4" | 33'-5” 24 9-0” 1" 4210 51" 1-1" 12'-1" 18 9-0" 11" 4'-10" 51" 1-1" 121" 22 10 [35 | 16
TABLE OF REINFORCEMENT BARS FOR MINIMUM “'S” - ONE END cs Ce '
Y(E) BARS |R(E) BARS | Z(E) BARS S(E) BARS T(E) BARS  |P(E) BARS :m
12-#5 6-%5 #4@12"" #4p12"" #4012 g-#5 - i 2131 21-30
® | ® © ® ® | 0 . : i (R ¢ cuLvenr
~
S H LENGTH LENGTH |No. | LENGTH |No.| LENGTH |No. | LENGTH | LENGTH v
=9 | 3 11°-4" 19°-10” 10 | 5-4" |20 | 6-10” 10 3-0" 6-8” U-0/p" (H=3'840 | | 5" (H=3") s END 4.
=9 | & -4~ 22-10" [ 10 | 5-4" |23 | e-10" |10 | 3-0" 7-8" 1-07 {H=5-8" 57" (H=4'85)
=5 & X Tl 5 527 21 | 510" 5 30" ey 6‘/6// ((HH;G/;B/) 70 -7 7
=6 6 7107 25/ 7 547 25 6-10" 7 30" 9-g" 2 = 45° WALL 15° WALL
=rp v 8 29737 |8 | 5-4" |30 | 610" | 8 | 370" | 108~ K(E) BARS K1 BARS FOR BOX CULVERTS FOR PIPE CULVERTS
=8 | & 10°-4" 33-4" 9 5-4" |34 | 6-10" 9 3-0" | 11'-8"
VARIES VARIES NOTES FOR TABLES:
% THE NUMBER OF S(E), T(E) AND Z(E) BARS SHALL BE INCREASED
. . 3 L1 -6 BY 1 FOR EACH 1 FOOT OF INCREASE IN DIMENSION “W; ‘.
~ ~ 2 a - \ ! Uy
& & © © THE LENGTH OF R(E) AND Y(E) BARS SHALL BE INCREASED BY

1'-17%’"* FOR EACH 1 FOOT OF INCREASE IN DIMENSION "'S".

o

m

| [
\ -
;
o
. C1 €15 . Cie

37 (15° WALL) C2 THE NUMBER OF P(E) BARS SHOWN ARE FOR SINGLE SPAN PIPES

@0 & © O 0

8/, (45° WALL) e iy || v OR BOX CULVERTS. THIS NUMBER SHALL BE INCREASED BY 4
\ 2 = — FOR EACH MULTIPLE OF PIPE OR BOX ADDED.
; 45° WALL ’
Ry 5ozl 5ol FOR BOX CULVERTS FOR PIPE CULVERTS 8 L7l 5 ta Lo \ ol tzts THIS DIMENSION SHALL BE INCREASED BY 1'-17%" INCHES FOR
CUT LINE - ER CUT LINE -Eee EQUAL SPA. TOEWALL END EACH 1 FOOT INCREASE IN DIMENSION “S".
NL+4" (15° WALL) = = H(E) DOWELS PIPE RUNNER LAYOUT 2 BARS FOR 15° WALL, 2 BARS FOR 45° WALL.
NR+6" (45° WALL) cq ‘ ¢ Cis ‘ crr 2 . . THE LENGTH OF THIS BAR INCLUDES ONE 1'-6" MINIMUM LAP.
D(E) AND DI(E) BARS FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM L SHEET 2 OF 2
F(E) AND FIC(E) BARS V(E) AND VI(E) BARS | < f_i—‘
3 v 5 Hlinois
I| © S - o ‘]bllwagy
N o SAFETY END TREATMENT FOR
. co | 6 2o | 7(E) BARS SINGLE AND MULTIPLE CULVERTS
@m@% L(E) BARS S(E) BARS FOR BOX CULVERTS FOR PIPE CULVERTS 3OANSDKESW=’V/§:R41E|%<_8
6-1-2009
aprrovED . oare T(E) BARS STANDARD B18-05
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- 7 7 BEDDING MATERIAL
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NOTES:
1. THE PREFERRED METHOD FOR ACHIEVING EROSION
PROTECTION AT END SECTIONS SHOULD BE THROUGH

THE USE OF PRODUCTS THAT PROMOTE
REVEGETATION WITHIN THE AREA OF CONCERN.

2. THICKNESS "t WILL BE DETERMINED BY THE
MANUFACTURER’S RECOMMENDATION FOR THE

PRODUCT USED.
EROSION PROTECTION PLACEMENT SHALL BE

>

3.
INSTALLED FLUSH WITH ADJACENT GRADE.
- /[ 4. FOR USE WITH STANDARDS B1O TO BIi8.
/
' 5. STONE RIPRAP SHALL BE IN ACCORDANCE WITH THE
, STANDARD SPECIFICATIONS AND DRAINAGE DESIGN
PLAN-SKEW, H=14 PLAN-SKEW, H =8’ MANUAL.
Ilinors
( Tollway
DATE REVISIONS
3-01-2010] REVISED EROSION EROSION
PROTECTION

PROTECTION AND NOTES
3-11-2015| REVISED NOTES

STANDARD B19-02

QOV\NQ%W 3-1-2010

DATE

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




TOP SLOTS
4""x4"'x2" FOR GRATE

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

BOTTOM SLOTS
4'"%x4"'x2" FOR GRATE

N A . . . A V——
] 1 | | | | | | | | | |
ol S~ ¥, DIAMETER EXPANSION E % E DIMENSIONS AND QUANTITIES IN TWO WINGWALLS 1:4 SLOPE
t €3 BOLTS AT 18" CTRS. = _t 3
SIS (BOTTOM SLAB) =|: DIMENSIONS NO. OF SPACES CONCRETE __ |REINF.
= 3|5 5 CULVERT CLASS SI % |BARS
3%5 : 3 HEIGHT H L S T U A £ B c D cY. (POUND)
36" 3-8~ 147-0" 147-5//g" 2n | 2-ge | 22 | 22 | - 4 - 1.33 188
d LJ |_ ] | _ | [ %I J ‘ | \ J ' | i J |_| o w3 | 1647 16107 2t | 320 | ygr | 22 | 4 - - 18 .
48" 4-9~ 187-4" 18"-10%," 20 |32 | 22 | 22 |- 6 - 2.23 304
V(E) BARS hE) BARS
L 547 53 20°-4" 207-11Y5" 2v | 367 | 2-pv | 227 | 4 2 - 2.72 379
60" 510" | 22'-8" 237-4%" v | 367 | 2r-2v | 2-2v |- 8 - 3.36 468
PARAPET WALL MAY BE M
REMOVED AND RECAST
(FIELD ENGINEER OPTION)
a
THICKNESS OF ’_—‘
TOP SLAB— W (8'-4" MAX.)
8" (B4 MAX.) 8" | o
‘ ‘ TABLE OF BARS
TYPE 1 IN ONE WINGWALL 1:4 SLOPE
— — .
[ ) BN NO. 4 REINFORCEMENT BARS
_ #4 VIE) BARS AT 12" CUVERT n
= ol ] ] HELGHT MARK(E) TYPE | gegip |LENGTH| o b
S >~ DIAMETER EXPANSION X o
Sl b M Cur o . g
3| BOLTS AT 18 L1 @ Bars oy 36 h 36 STR. 4 |137-8
%4 h(E) BARS AT 0 S 3/4" EXP BLT | --- 3 -
| 5 ~STATION, OFFSET AND FLOW LINE EQUAL SPACING v 36 2 7 56 | 2:-0" | 3'-6"
(==t INVERT ELEVATION KK #4 x(E) BARS AT 12" : X @ e Bars x 36 1 15 | 327 | 20-2 | 1-0"
TYPE 2
. — - — Rew) = 42 h 42 STR. 5 |1e-0”
S i \ a - : o \ x(E) BARS —|— 3/4" EXP BLT .- 4 ---
N L b P T . v 42 2 10 6-0" | 1'-11" | 4'-1”
3 R R . C N7 ' S I w(E) BARS % 42 | 17 | 3 | g | oo
EXISTING CUTOFF WAL I / R 3 8 B
sl | ae % 3 RRRRRLRRRRRAL, " . 48" h 48 STR. 5 |18-0"
2 y * i o . . " —_——— —_——
4 1(E) BARS L A1 B <J 5 4 w®) BAR AT 12 4 +E) BARS o S > 3/4” EXP BLT 4
; . ‘ +(E) BARS s BaRS M 2 N A R
%4 S(E) BARS @ 12 12" S|a R /L % 48 L 19 | 330 | g | 1r-o
2 |- .
Wle an 547 h 54 STR. 6 |20-0"
#4 1(E) BARS AT 12" SECTION A_A . 1 - 3/4'" EXP BLT —— 4 —
“4 n(B) BARS AT 12 s | WIDTH OF FLOOR SLAB v 54 > 14 | ey | r-107 | 517
NOTES: — x 54 1 21 | 32 | 2-2 | 17-0"
1. v(E) BARS ARE TO BEGIN AT THE CULVERT END OF THE SLOPE HEADWALL *% ?gTF?TARrjINIINMUFAIAELZE’)’ 4 | 4 SECTION B-B 60" h 60 STR. 7 | 20-4n
. < " 3/4" EXP BLT | --- 5 -

2. ¥4 DIAMETER EXPANSION BOLTS SHALL CONSIST OF SELF DRILLING VERTICAL CLEARANCE 8 SINGLE BOX ¢ 84" WIDTH v 60 2 6 | 7-7 | 1-ne | 5r-g
EXPANSION SHIELDS AND ¥ DIAMETER HOOKED BOLTS. HOOKED % 60 1 23 | 3repe | prepe | -0
BOLTS SHALL EXTEND A MINIMUM OF 9" INTO NEW CONCRETE WITH
ANCHORAGE IN ACCORDANCE WITH THE STANDARD SPECIFICATIONS.

MINIMUM CERTIFIED PROOF LOAD = 4,080 LBS. TABLE OF BARS IN SLAB 1:4 SLOPE
(PER FT. OF FLOOR SLAB WIDTH)
NO. 4 REINFORCEMENT BARS
EXISTING HEADWALL CULVERT NO. REINF. BAR |CONCRETE CLASS .
0 BE REMOVED HEIGHT MARK(E) TYPE | pegp | LENGTH a b LB. % | SI .Y % GENERAL NOTES:
36~ n 36 1 . 417 Y 27 s l. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥ X 45° CHAMFER.
w 36 STR. | 1 135 CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF
+ 3 STR | 18 W04 ONE FOOT BELOW FINISHED GROUND LEVEL.
¥ EXP BLT | --- | 0.67 -
s 36 3 I 3-7 2. COVER FROM THE FACE OF CONCRETE TO FACE OF REINFORCEMENT
22" n 42 1 1 -7 277 | 20" 2 53 BARS SHALL BE 2 UNLESS OTHERWISE SHOWN.
_____ w 42 STR. | 1 15°-9"
+ a2 STR | 20 | w-0-4" 3. CONCRETE QUANTITIES SHOWN ARE FOR REINFORCED CONCRETE BOX
Ya'" EXP BLT --- 0.67 - CULVERT HEADWALLS.
s 42 3 1 3-7
EXISTING CULVERTS EXISTING APRON TO BE 48" n 48 1 1 47" 217 210" 33 58 4, PAY ITEMS ARE IDENTIFIED BY AN ASTERISK ().
TO REMAIN REMOVED IF APPLICABLE w 48 STR. | 1 179
+ 48 STR | 22 | w-0'-4 5. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT
SAWCUT OUTSIDE AND INSIDE ¥ EXP BLT | --- | 0.67 - TO UNITS OF HORIZONTAL DISPLACEMENT (V:H).
OF HEADWALL 2 DEEP.  f—m————| s 48 3 | 37
REMOVE CONCRETE HEADWALL —| 54" n 54 1 1 g | - | 2o 37 64 6. ALL REINFORCEMENT BARS SHALL BE EPOXY COATED (E).
\ w 54 STR. 1 19°-9”
+ 54 STR | 24 | W-0"-4"
¥ EXP BLT | --- | 0.67 -
s 54 3 1 377
60" n 60 1 1 g | 2| 2o 39 .70
w 60 STR. | 1 22/-1"
t 60 STR | 26 | W-(0-4"
Y EXBLT | -r | 0.67 -
s 60 | 37 . .
Illinois
REMOVAL DETAIL NOTES: ( Tollway
. TYPE 2 “v(E)" BARS SHALL BE ORDERED FULL LENGTH AND CUT IN THE FIELD.
THE REMAINING PORTION OF THE “v(E)" BARS SHALL BE USED IN THE OTHER WALL. DATE REVISIONS HEADWALL TYPE IV
5-01-2009 REVISED NOTES CONCRETE BOX CULVERT
2. THE LONG LEG OF THE "n(E)” BAR SHALL BE VERTICAL. 1-01=2011 | REVISED NOTES < 84" WIDTH
3% 2-07-2012| REVISED TABLE QUANTITIES =
@&m@, ouacd 3. SEE STANDARD B23 FOR GRATING DETAILS. AND NOTES
2-7-2012
APPROVED, ...\ ... .... DATE 3-11-2015| REVISED TABLE TITLES AND
CHIEF ENGINEER NOTES STANDARD 820_04
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A ~—— SEE TYPICAL GRATE DETAILS A
t T = Yoo [ ] -4
U J J J o J J J
PLAN VIEW (NO SKEW)

SINGLE BOX CULVERT £ 84" WIDE

STATION, OFFSET AND
INVERT ELEVATION

VARIEG
/FLOW LINE M 7//2//

R
Z

A

TOP OF WINGWALL

SECTION A-A
END TREATMENT - MULTIPLE OR
BOX CULVERT

SINGLE CELL

¢ ROADWAY
|

1:4 SLOPE

SEE
TYPICAL

GRATE : i
DETAILS

NOTE: -

REINFORCEMENT BARS AND GRATE SPACING ARE

SIMILAR TO BOX CULVERT AT NORMAL (NO SKEW), PLAN VIEW (WITH SKEW)

SINGLE BOX CULVERT £ 84" WIDE

Gonl0 ¥ ovacs

APPROVED . .

" CHIEF ENGINEER

oare 2-1-2012
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2'-6" TYPE A GRATE Yy
2'-0” TYPE B GRATE
GRATING DIMENSIONS AND QUANTITIES
IN ONE HEADWALL TYPE 1V
BASED ON A 1 FOOT WIDTH, 1:4 SLOPE, AND NO SKEW
GRATES BARS FOR ONE GRATE GRATING ¥
CULVERT BAR NO. 1 BAR NO. 2 (LBS.)
HEIGHT | NUMBER | TYPE |—orfe SARS
REQUIRED | REQ'D. | prqip | LENGTH | peop LENGTH EACH GRATE
36" 6 B 2 | w-0.75 %—1 1-104" | 16.6W - 19.3
_ 2-4l/y" 3w - 22
42 5 A 2 W-0.75 |W-133 /2 18.3W - 22.4
1 B 2 0.5 1'-10Y5" 16.6W - 19.3
48" 8 B 2 W-0.75 W;)l'533 -1 1-10Y2" | 16.6W - 19.3
- 24/ -
" 4 A 2 W-o.75 [W-133 Yo 18.3W - 22.4
4 B 2 0.5 1-10'/2" 16.6W - 19.3
60" 10 B 2 W-0.75 %—1 1'-10," | 16.6W - 19.3
DIMENSIONS 'S’ FOR SLOPE 1:4
FOR VARIOUS CULVERT SIZES AND SKEWS
CULVERT NO o o ¢ 200 o o
HEIGHT SKEW 10 10°<20 20°¢30
36" 14°-5'/5" 14- 7Y, 15~ 4/, 16'-8"
42" 16'- 10" 17°- 1" 17°- 11 19°-5'/,"
48" 18- 104" 19- 24" 20'-1'/" 21°-10"
54" 207~ 1Yy 21~ 3% 22'-3%" 24'-2%"
60" 23'- 43%" 23'- 8¥," 24'-10%" 26'-11%4"

o X 17 (TYP.)
BAR NO. 2

Y

2-6" TYPE A GRATE

2'-0"" TYPE B GRATE

GRATE

(WITH SKEW)

o

Ya

SECTION B-B

GENERAL NOTES:

1. ALL TABLE DIMENSIONS AND QUANTITIES ARE FOR SINGLE
BOX CULVERT HEADWALLS. TO ADAPT ANY OF THESE TABLES
FOR DOUBLE BOX CULVERTS, DOUBLE THE NUMBER OF
GRATES REQUIRED AND ADD AN ADDITIONAL WALL. (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.

3. QUANTITIES FOR SKEWED HEADWALLS NQOT SHOWN.
4. PAY ITEMS ARE IDENTIFIED BY AN ASTERISK ( % ).

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

(VH).
Ilinors
V 1ollway
DATE REVISIONS GRATING FOR
06-01-09 | CHANGED SECTION B-B HEADWALL TYPE IV
DIMENSION REVISED NOTES BOX CULVERT < 84’ WIDTH
02-07-12 | DELETED SECTION FROM =

PLAN VIEW

STANDARD B21-02




8" L
(HEADWALL) (WINGWALL) ~
&
=
[t [ 1 [ 1 [ 1 [ 1 [ 31 [ 1 171 A
—F — TOP SLOTS INTERMEDIATE SLOTS
4'"x4"x2" FOR GRATE (TYP.) 6''x4''x2" FOR GRATE (TYP.)
A BOTTOM SLOTS
4'"x4""x2"" FOR
L GRATE (TYP.)
] | I [ I | | ] | | L]
Vv(E) BARS h(E) BARS
PLAN

hI(E) BARS\
m Ao

*4 v(E) BARS AT 12"

vI(E) BARS

STATION, OFFSET AND
INVERT ELEVATION

*4 h(E) BARS AT
EQUAL SPACING

NOTE:

v(E) BARS ARE TO BEGIN AT THE CULVERT

END OF THE SLOPE HEADWALL

L

(FLOOR SLABS)

#4 s(E) BARS @ 12"
L By =
- R - N oot
3 Al |- . —_— e . . - A
R PO :
) ,/@//\\ ERR
1 ol 3 *4 w(E) BAR AT 12" T
13’7 4 e o
+E) X% CUT BARS IN FIELD
BAR . TO FIT MINIMUM 2
| 4 HE) BARS AT 12 VERTICAL CLEARANCE
#4 n(E) BARS AT 12"
B ced SECTION A-A
g | g
8
w W W
8'-4' MAX. 8-4" MAX. 8-4" MAX.
8" 2 MIN. 8" 8" 2" MIN. 8" 8" 8"
(TYP.) (TYP.) .
3 3 S
BN u‘; PIPE ARCH ? PIPE BN N
1 : : L
i ‘ * ) —
X =
2-#4 nl(E) BAR
8" CTRS. A A
- N R 1 EACH FACE B || = i h(E) BARS —=
N ] x@® BARS =
| wiE) BARS | | VE) BARS
1 — 1 | 9
M| ¥
i i T N
' ' %A T N e e
=1 s(E) BARS
~—| — +(E) BARS s
—2-%4 vI(B) JI' }

WIDTH OF FLOOR SLAB

BARS @ 6" CTRS.
‘ EACH FACE (TYP.)‘
‘

ELLIPTICAL PIPE OR PIPE-ARCH

SECTION B-B

WIDTH OF FLOOR SLAB

SECTION B-B

Gonl0 ¥ ovacs

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

DATE

2-7-2012

‘ ‘ WIDTH OF FLOOR SLAB ‘

SECTION C-C
CIRCULAR PIPE

DIMENSIONS AND QUANTITIES IN TWO WINGWALLS 1:4 SLOPE
PIPE-ARCH CIRCULAR DIMENSIONS NO. OF SPACES CONCRETE | REINF.
ELLIPTICAL PIP PIPE CLASS Sl BAR
(SPAN < 77') | (DIAMETER) H L S T u A E B c D CY. * (POUND)
RISES 30" 320 | 1207 | 12-aVy | 2v | 2-s | 22| 22| - 3 - .98 151
RISES 36" 3-8 | 14'-0" | 14'-8\gr | 20 | 2-8 | 20-2 | 202 | - 4 - 1.33 188
RISES 427 4'-3" | 16'-4” | 16°-10" 2 | 3-2m | pr-gr| 22| 4 - - 1.78 251
RISES 48" 4-g7 | 184 | 18-10%" | 2v | 3-2v | 22| 22| - 6 - 2.23 295
RISES 54~ 547 5-37 | 20-4v | 200-11Vy | 2v |36 | 2r-pv| 2r-2v | 4 2 - 2.72 370
RISES 60" 60" 5-10" 207-g" 23-4%, 20 | 3= | propi| prp _ 8 _ 3.36 428
66" 6-4 | 248" | 255V | 27 | 367 | 22| 2-2v| 4 4 - 3.96 517
127
9 o)
W
_| Cl/r o 3 N N
E]: ° Aj/vf =
= »
TYPE 1 TYPE 2 TYPE 3
TABLE OF BARS TABLE OF BARS IN SLAB 1:4 SLOPE
IN ONE WINGWALL 1:4 SLOPE (PER FT. OF FLOOR SLAB WIDTH)
NO. 4 REINFORCEMENT BARS NO. 4 REINFORCEMENT BARS
NO. NO. REINF. BARS|  CONCRETE
H MARK(E) TYPE | rea’p [LENGTH b H MARK(E) TYPE | ot | LENGTH | b | PounD % |cLAR EEIE v %
H 30 STR.| 4 |[117-8" h 131 STR. | 4 |w-10-4
o PO U B v 131 1 8 5-0" | 4'-4" -
3-2 v 30 2 5 |5-07|2-0" | 3-0 s Y 30 . N A | 3| 2nor 5 38
X 30 1 13 | 3-27 |22 | 1-0" w 30 STR. | 1 12'-1"
— + 30 STR | 15 |w-(0-4")
H 36 STR. | 4 |13-8 s 30 3 ) 3o
3-8 v 36 2 7 |56 |2-0" | 36" h 136 SR | 4 lw-0-am
X 36 1 15 |3-2 |22 | 1-0" v 136 1 8 5-6" | 4'-10"| 8"
-~ n 36 1 1 a1y | 21 | 2= 58 .43
H 42 STR. | 5 |16'-0" w 36 STR. | 1 147-17
43 v 42 ’ g oo -1 | a1 + 36 STR | 19 |w-(0'-4"
s 36 3 1 37
X 42 1 17| 3-27 |22 | 1-0"
h 142 STR. | 4 |w-10'-4
H 48 STR. | 5 |18"-0" v 142 1 8 6-1" | 557 ”
e SR P B i n 42 1 1 a-70 | 27| 2o 65 .50
4'-9 v 48 2 1 |6-5"|1-10" | 47-7 4'-3 w4 SR | 1 o5
X 48 1 19 |3-27 |22 | 1-0" t 42 STR | 21 |W-0'-4"
H 54 STR. | 6 |20-0" s 42 3 L Sl
o T O h 148 STR. | 4 |w-(0"-4"
5'-3 v 54 2 13 |e-11" [1-10" | 5-1 i . s A I
X 54 1 21 |32 |22 | 10-0" 4ge n 48 1 1 4-70 | -1 | 20-0" 70 55
w 48 STR. | 1 18'-5"
H 60 STR. | 6 |227-4" t+ 48 STR | 23 |W-(0"-4
5'-10 v 60 2 5 |77 [1-n | 58 s 48 3 1 370
X 60 1 23 | 3-2 | 2027 | 17-0" h 154 STR. | 4 |w-10"-4
v 154 1 8 -1 |65 .
H 66 STR. | 7 |e4r-an o5 n 54 1 1 4-117 | 20-11 | 2= 76 .60
6/-4" v 66 ) 7 g e | grpn w 54 STR. | 1 207-5"
A S D t+ 54 STR | 25 |w-10-4"
X 66 1 25 |32 | 227 | 1'-0 s 54 3 ) S
h 160 STR. 4 W-(0"-4")
v 160 1 8 7-8" | 7-0" .
510 n 60 1 1 4-117 | 20-11 | 2'-0" 82 .66
w 60 STR. | 1 22'-9
+ 60 STR | 27 |w-10-4
s 60 3 1 370
h 166 STR. | 4 |W-(0'-4"
v 166 1 8 g2 | 7-6" ” 87 71
6 n 66 1 1 4-117 | 2-117 | 2'-0”
w 66 STR. | 1 24'-9
+ 66 STR | 29 |W-(0'-4"
s 4 3 1 3-7
GENERAL NOTES:
. TYPE 2 "(E) BARS SHALL BE ORDERED FULL LENGTH AND
CUT IN THE FIELD. THE REMAINING PORTION OF THE “v(E)"
BARS SHALL BE USED IN THE OTHER WALL.
2. THE LONG LEG OF THE “n(E)” BARS SHALL BE VERTICAL.
L4 L d
3. PAY ITEMS ARE IDENTIFIED BY AN ASTERISK ( % ). .”]IIIOIS
4, SEE STANDARD B23 FOR GRATING DETAILS. ‘ ]b”"’a}
5. ALL CONCRETE SHALL BE CLASS SI. DATE REVISIONS HEADWALL TYPE 1V
6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL £-01-2009 CHANGED SECTION B-B METAL PIPE & PIPE-ARCH
DISPLACEMENT TO UNITS OF HORIZONTAL DISPLACEMENT (V:H). DIMENSION REVISED NOTES CULVERTS
2-07-2012| REVISED TABLE
7. ALL REINFORCEMENT BARS SHALL BE EPOXT COATED (E). QUANTITIES
3-11-2015| REVISED NOTES ST ANDARD 822_03




L L |
0 || || M M || || ||
A A
| ST B . | SEE TYPICAL GRATE DETALS | | I |
\Q CULVERT
U J |- Lo L J J J
PLAN VIEW (NO SKEW)

SINGLE BOX CULVERT < 84’ WIDE

KA
MVARIES
> STATION, OFFSET AND iy %
INVERT ELEVATION 6
[ FLov L
N
R
S
A
S |
|
SECTION A-A

END TREATMENT -

MULTIPLE OR SINGLE CELL

¢ ROADWAY
|

o=

\

i
B
i
4
|
|

BOX CULVERT

1:4 SLOPE

TYPICAL

NOTE:

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

Gonl0 ¥ ovacs

APPROVED 2-7-2012

CHIEF ENGINEER

6" GRATE i :
(TYP.) DETAILS ‘ i
L
PLAN VIEW (WITH SKEW)

3

EQUAL SPACING e 6"

972"

GRATING DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE IV

N
o
&
>
BAR NO. 2 5
/ =
L R
[‘/2” X 17 (TYP.)
Q
=z
Ll ~1I O
. - g
%]
—
<<
2
e (e}
. 8
o
=z
a
<<
[aa}
| N | i}
2 Y
2'-6" TYPE A GRATE
2-0" TYPE B GRATE

GRATE DETAILS
(WITH SKEW)

LENGTH PLUS SKEW DISTANCE

BAR NO. 1 |
[ /i

/f%”XZ“

@

Ya"

ot X 17 (TYP.)
BAR NO. 2

2'-6” TYPE A GRATE

Y

2'-0" TYPE B GRATE

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

GRATES BARS FOR ONE GRATE GRATING
H NUMBER | TYPE BABRASR NO. 1 BABRASR NO. 2 (POUND)
REQUIRED| REQ'D. | peqp. | LENGTH | REdp. | LENGTH EACH GRATE
3-2" 5 B 2 W-.75 W’é_‘? 1 1-10Y," 16.6W - 19.3
3-8 6 B 2 W-.75 W’é% “1r-10Ye | 16.6W - 19,3
- —4l/ 18.3W - 22.4
P 5 A 2 W15 Wégz,i 2'-4Y,
1 2 ' 1'-10%," 16.6W - 19.3
4-9" 8 B 2 W-.75 W’o%il 1-10\/, | 16.6W - 19.3
- -4l 18.3W - 22.4
530 4 A 2 w-rs L334 2'-4Y/;
4 B 2 : 1'-10'/5" 16.6W - 19.3
W-1.33
5-10" 10 B 2 W-75 " g5 1| -0V, 16.6W - 19.3
4 -1 =41y 18.3W - 22.4
/-4 A 2 wors W 1;3,1 2'-4Y,
6 B 2 : 1'-10Y/p" 16.6W - 19.3
DIMENSIONS S FOR SLOPE 1:4
FOR VARIOUS CULVERT SIZES AND SKEWS
H sbgw L10° 10° £ 20° 20° L 30°
31-pn 12/,4\/2// 12’*63/4” 13-2"" 14/’33/8”
3-8" 14/75\/4// 14/77%11/ 15/74\/4// 16°-8"
4-3" 16'-10" 17-1" 17-11" 19/,5\/4”
4-9” 18"-10%," 19'-2//4" 20'-1Y" 21°-10"
5-3" 207-11" 21-3%" 22'-3%" 24'-2%y"
5-10" 23 -4%" 23'-8%," 24'-10%" 26'-11%,"
6'-4" 25/,5\/8// 25/,9_’%‘// 27/,0%” 29/,4\/4//

GRATE DETAILS
(WITH SKEW)

N \/4//

1

o

TYP.
s

21
SECTION B-B

GENERAL NOTES:

L.

ALL TABLE DIMENSIONS AND QUANTITIES ARE FOR
SINGLE CULVERT HEADWALLS. TO ADAPT ANY OF
THESE TABLES FOR 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. QUANTITIES FOR SKEWED HEADWALLS NOT SHOWN.
4. PAY ITEMS ARE IDENTIFIED BY AN ASTERISK ( % ).
5. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL
DISPLACEMENT TO UNITS OF HORIZONTAL
DISPLACEMENT (V:H).
L4 L d
Ilinors
‘.Zbﬂ@uay'
DATE REVISIONS GRATING FOR
06-01-09 | CHANGED SECTION B-B HEADWALL TYPE IV PIPE
DIMENSION REVISED NOTES AND PIPE-ARCH CULVERTS
02-07-12 | DELETED SECTION VIEW

FROM SKEW PLAN

STANDARD B23-02




¢ TRENCH
EDGE OF PAVEMENT | -
|
CONCRETE OR FULL DEPTH VARIES ‘ SHOULDER
ASPHALT PAVEMENT : N : & MCGREGATE
ASPHALT STABILIZED L :
SUBBASE (IF USED) 4‘
/s S Z EXISTING OR PROPOSED
) SIDE SLOPE
SUBGRADE AGGREGATE %
I = =5
(SEE NOTE 2) oogig?@é%ggb%%oog?
S
2% MIN. .
(SEE NOTE 11) &

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

FILTER FABRIC
ENVELOPE

PIPE UNDERDRAINS, 6"
(SPECIAL)

DETAIL OF PIPE UNDERDRAIN, 6"

(NEW CONSTRUCTION OR WIDENING WITHOUT GUTTER)

PIPE UNDERDRAINS, 6’
(SPECIAL)

EDGE OF PAVEMENT ASPHALT ¢ TRENCH
SHOULDER !
CONCRETE OR FULL DEPTH va i
ASPHALT PAVEMENT ARIES |
ASPHALT STABILIZED > -l
SUBBASE (IF USED) '///// - 5?5?%;? PROPOSED
SUBGRADE AGGREGATE Wz, /4
(SEE NOTE 2) e “a
2 BISE
(SEE NOTE 11)
PIPE UNDERDRAINS, 6 (ENCASED WITH FABRIC FILTER FABRIC
SLEEVE (SOCK) IN CA-16 BACKFILLED TRENCH) ENVEL OPE
PERFORATIONS SHALL BE TURNED DOWN
DETAIL OF PIPE UNDERDRAIN, 6"
9
(NEW CONSTRUCTION OR WIDENING WITH GUTTER)
SUBGRADE AGGREGATE
¢ TRENCH (12 MINIMUM)
12" ASPHALT  EDGE OF PAVEMENT —= |
OVERLAY | ASPHALT
|

SHOULDER
4’ AGGREGATE
SHOULDER (4 DEEP)

VARIES
EXISTING PCC e

PAVEMENT TO
BE RUBBLIZED

EXISTING GRANULAR
SUBBASE

SIDE SLOPE

EXISTING SELECT
SUBGRADE

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

FILTER FABRIC
ENVELOPE

PIPE UNDERDRAINS, 6"
(SPECIAL) SHALL BE
BACKFILLED W/CA-6

DETAIL OF PIPE UNDERDRAIN, 6" (MODIFIED)

(RUBBLIZED CONCRETE PAVEMENT)

RODENT SHIELD INSERTED

GROUT (TYP.) ! 2" TO 3" INTQ PIPE
BACK OF e
HEADWALL LOT0ad
MAXIMUM ALLOWABLE DRAINAGE \ moroay
DISTANCE TO OUTLET OR SEPARATION R
DISTANCE BETWEEN OUTLETS | i
(SEE NOTE 10) S |
ROADWAY [
PROFILE DISTANCE \END oF
GRADE (%) ohoE
<1 250 FT.
BETWEEN 1 AND 2 375 FT.
22 500 FT. (NOTE 5)

RODENT SHIELD PLACEMENT

Gonl0 ¥ ovacs

APPROVED paTe 67172009

" CHIEF ENGINEER

EXISTING OR PROPOSED

SEE NOTE 9

"

EXISTING EMBANKMENT

CONCRETE SLOPED HEADWALLS TYPE III
SEE STANDARD B10

—

CONCRETE SLOPED HEADWALLS TYPE III
SEE STANDARD. B10

S o

0.063 DIA.

AFTER GALVANIZING

0.44"

0.44"

SECTION A-A

f EDGE OF PAVEMENT

COUPLING OR EQUAL
WITH 2 CLAMPS (TYPICAL)
/fEDGE OF PAVEMENT

FLOW —— >~ FLOW —

FLOW — = FLOW —

RL

PIPE UNDERDRAINS, 6" 90° ELBOW (TYPICAL)
OR PIPE UNDERDRAIN, 6" (30" RADIUS MINIMUM)

(MODIFIED) (TYPICAL) o
=
3
o (=
2
o
=z
PIPE UNDERDRAINS, 6" &
(SPECIAL) o
T~ |
rannl
T
1A
/ \
ON GRADE

4
|

\GLUED CONNECTION (TYPICAL)

PIPE UNDERDRAINS, 6"
(SPECIAL)

12

—
L
)
g
ju=
o

|

|

[

/

CONCRETE SLOPED
HEADWALL TYPE III (TYP.)
(SEE NOTE 6)

AT SAGS (LOW POINTS)

DETAIL OF PIPE UNDERDRAIN OUTLETS

CONCRETE SLOPED HEADWALLS TYPE III
SEE STANDARD. B10

8" MIN.
OVERLAP

24"
(SEE NOTE 4)

12"
FILTER FABRIC ENVELOPE

SHIELD

(SEE NOTE 7

NOTES FOR PIPE UNDERDRAIN

L

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 IS PLACED. FOR PAVEMENT
RUBBLIZATION PROJECTS, THE PIPE UNDERDRAIN SHALL BE INSTALLED PRIOR TO
RUBBLIZATION.

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

ON SUPERELEVATED CURVES PLACE LONGITUDINAL UNDERDRAIN ON LOW SIDE ONLY.

IN AREAS WHERE ROADWAY LONGITUDINAL GRADE IS LESS THAN 0.5%, DIMENSION WILL
INCREASE AS NECESSARY TO MAINTAIN MINIMUM 0.5% SLOPE IN PIPE UNDERDRAIN.

IF 500" MAXIMUM DISTANCE IS EXCEEDED, PIPE UNDERDRAIN SHALL BE INCREASED TO
8" DIAMETER AND TRENCH WIDTH INCREASED TO 16".

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

IN 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.

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,
0.063"x0.063"” WIRE SIZE IN ACCORDANCE WITH AASHTO M232 (ASTM A153). THE COST
OF THE RODENT SHIELD IS INCLUDED IN CONCRETE SLOPED HEADWALL.

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

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

BOTTOM OF SUBGRADE SLOPE SHALL MATCH PAVEMENT SLOPE OF QUTSIDE LANE, BUT
SHALL NOT BE LESS THAN 27%.

Hlinois
V 1ollway

DATE

REVISIONS

06-01-09| CHANGES TO PIPE UNDERDRAIN, 6"

PIPE UNDERDRAINS

(MODIFIED) DETAIL.

11-01-12

REVISED NOTES, MODIFIED PIPE

11-01-12

UNDERDRAIN WITHOUT GUTTER.

3-11-2015| REVISED PIPE UNDERDRAIN

STANDARD B24-03

DIMENSIONS.




Ye' X 1 CORED
SLOTS FOR GRATE
ALIGNMENT (2 REQ'D)

22/5" X ¥4 X 1" SAFETY BAR
(SHOWN IN TOP VIEW ONLY
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SECTION A-A
CAST FRAME
<E%MA2¥SUUQCA

APPROVED . . paTe £730-2008

" CHIEF ENGINEER
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19"
SECTION B-B
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SECTION D-D TOP VIEW

CAST GRATE

O

o

2%, R

i
&

DETAIL OF

22/,

7 SPACES @ 3V

J
SECTION C-C
NOTES:

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

2. FRAME AND GRATE TO BE NEENAH FOUNDRY
COMPANY, NEENAH NO. R-3528-V, EAST JORDAN IRON
WORKS 7535 OR APPROVED EQUAL.

3. GRATE SHALL NOT BE BOLTED TO FRAME.

linois
V 1ollway

DATE REVISIONS

03-31-14 | ADDED FRAME AND GRATE

CASTINGS

FRAME AND GRATE
TYPE 20A

STANDARD B25-01
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TOP VIEW SECTION B-B
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1//
1 o
%
B 55%6// | ‘2\/2//4
- 2074" — SHEET 1 OF 2
- 235" -
- = - Hlinois
V 1ollway
SECTION A-A DATE REVISIONS
03-31-14 | ADDED FRAME AND GRATE FRAME AND GRATE
CASTINGS TYPE 21A
QOWQ% 6-30-2008
APPROVED. . " CHIEF ENGINEER pATE STANDARD 826'01
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FRONT VIEW N
L SIS
SECTION E-E
CURB BOX
)
JAAAAAAAAA, =)
3/ 11
NOTES: — 7 D < |
1. ALL FRAMES AND GRATES SHALL CONFORM TO THE REAE
REQUIREMENTS OF ART. 1006.14 FOR GRAY IRON
CASTINGS AND TO ART. 1006.15 FOR DUCTILE IRON
CaeTINGS, SECTION D-D TOP VIEW
2. FRAME AND GRATE TO BE NEENAH FOUNDRY COMPANY,
NEENAH NO. R-3527-VF, EAST JORDAN IRON WORKS 7540 CAST GRATE
OR APPROVED EQUAL. SHEET 2 OF 2
3. GRATE SHALL NOT BE BOLTED TO FRAME. Tllinois
4. CURB BOX SHALL BE BOLTED TO FRAME WITH 5% LE]]W@V
GALVANIZED HEX. HD. BOLT AND NUT WITH GALV
WASHERS. FRAME AND GRATE
TYPE 21A
@O%Q%W 5. CURB BOXES SHALL ONLY BE USED AT SAG LOCATIONS.
6-30-2008
APPROVED . .. ... ... .. . DaTeE STANDARD B26-01




%e'” X 1’7 CORED SLOTS FOR GRATE
ALIGNMENT (2 REQ'D PER FRAME)

221/ X¥4' X 1" SAFETY BAR
(2 REQ’'D) (SHOWN IN TOP VIEW ONLY)
|
—* | - |
________ A __ ________L &~
I ' ' . |
I | |
; | I '
Lo |1 | | _ [ ‘
i || | |
i [ ' ' .
| S I ' ' N RS
| © I ' ' - ~
| | L | J -
A | — .| A B B B L — A RIS
| L | | 1 ISR
| |1 N
L | I : ' ' N J :
I N ! f L
: ] A :
| | S ’* v
| |
Wie' | | : 24>T_'_'_’¢‘/2” L I I 22" ‘
| Y
T ]'[:_:]'I_ ________ f T 45° (TYP) - s
| N‘ |
FRAMES BOLTED TOGETHER w/
(3) 5/8711 X 3 GALV. HEX. HD.
BOLT AND NUT w/ GALV. WASHERS 10"
TOP VIEW SECTION B-B
24" 24"
223/4”
|
NI Z
1
NZal
N )
I
- 6// . 227/8// | . 227/8// . 6// |
30, 303, SHEET 1 OF 2
SECTION A-A Ilinois
V 1ollway
CAST FRAME DATE REVISIONS
03-31-14 | ADDED FRAME AND GRATE FRAME AND GRATE
CASTINGS TYPE 22A
APPROVED DATE 6-30-2008
© T CHIEF ENGINEER STANDARD 827'01
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DATE

6-30-2008

NOTES:
ALL FRAMES AND GRATES SHALL CONFORM TO

1,

3.

THE REQUIREMENTS OF ART.
IRON CASTINGS AND TO ART.
DUCTILE IRON CASTINGS

3V "

L

20

]

2"

274" R

22V
205"

_44i:::::§§1

TR

%//
DETAIL OF VANES

22V, L

7 SPACES @ 3V

AR S D

SECTION C-C

il

(D)

—
- P

SECTION

D-D TOP VIEW

1006.14 FOR GRAY
1006.15 FOR

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

GRATE SHALL NOT BE BOLTED TO FRAME.

CAST GRATE
(2 REQ'D)

™

SHEET 2 OF 2

Ilinois
V 1ollway

FRAME AND GRATE
TYPE 22A

STANDARD B27-01




DIRECTION OF TRAFFIC |::>

EDGE OF PAVED

GUTTER, TYPE G-3, MODIFIED

(87'-0")

SHOULDER ‘
GUTTER, TYPE G-3

[EDGE OF PAVEMENT

/-0 GUTTER, TYPE G-3
- - -0
GUTTER I-> A T GUTTER I_> B
TRANSITION TRANSITION -
14 \ AY
\ N N N N N N
\L Y BACK OF GUTTER : % @ by T T T
DRAINAGE i ? Q) @ ® @ ® e-;ﬁAPERED
STRUCTURE AS & < 5 REQUIR
REQUIRED - B 18'-0" N 50:1 TAPER L, B
‘ o I DRAINAGE STRUCTURE
6:1 TAPER 10"-0 ¢ POST A AS REQUIRED
40’-0"" AGGREGATE SHOULDERS, TYPE B AGGREGATE SHOULDERS SPECIAL, TYPE C
PLAN
VARIES - FACE OF RAIL 2-2%a"_ . FACE OF RAIL
2'-2%4"" MIN. ‘
PAVED SHOULDER AGGREGATE SHOULDERS AGGREGATE SHOULDERS
SPECIAL, TYPE C
SPECIAL, TYPE C PAVED SHOULDER
R GROUND LINE s
> > GROUND LINE
GUTTER, TYPE G-3, MODIFIED W%? GUTTER, TYPE G-3 W%?
SECTION A-A = SECTION B-B 2
GUTTER, TYPE G-3 TRANSITION AT TRAFFIC BARRIER TERMINAL, TYPE TI1 (SPECIAL)
NOTES:
GUTTER TRANSITIONS WILL BE PAID
FOR PER FOOT AS GUTTER, TYPE G-3.
SHEET 1 OF 3
Hlinois
V 1ollway
DATE REVISIONS GUTTER TRANSITION AT
1-01-2011| REVISED GUTTER TRAFFIC BARRIER TERMINAL
TRANSITION TERMINATION TYPE T1 (SPECIAL)
3-01-2013| REVISED GUTTER
QOW*Q%W 412010 3-11-2015 | REVISED NOTES
SEPROVED. . " CHIEF ENGINEER paTE STANDARD 828'03




DIRECTION OF TRAFFIC |::>

EDGE OF PAVED

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

SHOULDER
EDGE OF PAVEMENT

OUTTER, TYPE G-2 /ﬁ

0 0 GUTTER, TYPE G-2

GUTTER I—} A GUTTER I—} B
TRANSITION TRANSITION -
! \ BACK OF GUTTER 7 A
I 2 [ — = v i M M VI 2274 IRV M M
‘M | s m %@ @@ %@ @ n R? 7 \ 7 p q
DRAINAGE g ©) @

STRUCTURE o
AS REQUIRED &,

18'-0""

AS REQUXRED

100"

6:1 TAPER

40'-0" AGGREGATE SHOULDERS, TYPE B

50:1 TAPER

L.

AGGREGATE SHOULDERS SPECIAL, TYPE C

i~—Q POST

VARIES

FACE OF RAIL

1'-2¥%"" MIN, |

I

PAVED SHOULDER

AGGREGATE SHOULDERS
SPECIAL, TYPE C

o TR GROUND LINE
T
GUTTER, TYPE G-2, MODIFIED 47%%%>
e
,
SECTION A-A

PLAN

FACE OF RAIL

lfé

17-2%," |

i

PAVED SHOULDER AGGREGATE SHOULDERS

SPECIAL, TYPE C

=3 GROUND LINE

GUTTER, TYPE G-2

SECTION B-B

GUTTER, TYPE G-2 TRANSITION AT TRAFFIC BARRIER TERMINAL, TYPE TI1 (SPECIAL)

Gonl0 ¥ ovacs

APPROVED . .

CHIEF ENGINEER

3-1-2010

L, s

DRAINAGE STRUCTURE
AS REQUIRED

NOTES:

GUTTER TRANSITIONS WILL BE PAID
FOR PER FOOT AS GUTTER, TYPE G-2.

SHEET 2 OF 3

linois
V 1ollway

GUTTER TRANSITION AT
TRAFFIC BARRIER TERMINAL
TYPE T1 (SPECIAL)

STANDARD B28-03




DIRECTION OF TRAFFIC |:\,>

10’

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

ASPHALT WEDGE |

40'-0"

'ﬁEDGE OF PAVEMENT

\

I—} A I—> B I—P C 6'-0" GUTTER, TYPE G-3
o o D CUTTER E
- —— [EDGE OF PAVED SHOULDER I TRANSITION I
7
V H% _ ] i IV 202 W ¥ ¥
\ 10\ 5 ﬁ@ ﬁ(@ @@ @@ Q PR q \ h iy T
[ TYPE G-3 MODIFIED : D @) SGZéEQUXRED
3 A I
5 FRAME AND GRATE | — AR c
I N I 187-0""
A B ‘ 6:1 TAPER L} D DRAINAGE STRUCTURE
A AS REQUIRED
Ly C 1070 l<—¢ POST
B AGGREGATE SHOULDERS, TYPE B | AGGREGATE SHOULDERS SPECIAL, TYPE C
PLAN
-0
PAVED SHOULDER PAVED SHOULDER &0
[asg
| \ AGGREGATE =
SHOULDERS, TYPE B S — |
R PR \ e (&SSO
% OS] EREELEL R,
F&@A\@WA@%@W/&W | GROUND LINE

PAVED SHOULDER

VAWAW%WA@%;@% GROUND LINE ~

SECTION A-A éﬁﬂfﬂgﬁﬂp I
Z ,

SECTION C-C
YPE G-3, MODIFIED TRANSITION

AGGREGATE
ASPHALT SHOULDERS,

WEDGE TYPE B
\ VARIES VARIES

_z

ASPHALT SHOULDER TRANSITION

\ s OOOOQ%&J{% GROUND LINE
NN T

SECTION B-B

PAVED SHOULDER

AGGREGATE SHOULDERS
SPECIAL, TYPE C

GROUND LINE

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

Gonl0 ¥ ovacs

CHIEF ENGINEER

oare  3-1-2010

TYPE T1 (SPECIAL)

il ,
CUTTER, TYPE G-3 %ﬁ
W%?
PAVED SHOULDER AGGREGATE SHOULDERS SECTION E-E T
SPECIAL, TYPE C
AN GROUND LINE
o
GUTTER, TYPE G-3, MODIFIED W%ﬁ NOTES:
GUTTER TRANSITIONS WILL BE PAID
SECTION D-D W% FOR PER FOOT AS GUTTER, TYPE G-3.
SHEET 3 OF 3

linois
V 1ollway

GUTTER TRANSITION AT
TRAFFIC BARRIER TERMINAL
TYPE T1 (SPECIAL)

STANDARD B28-03




DIRECTION OF TRAFFIC I::>

] ] ] ] ] ] ]
EDGE OF PAVED SHOULDER
: - GUTTER, TYPE G-2, MODIFIED (62/-0") _
CUTTER, TYPE G-2 ’FEDGE OF PAVEMENT
6-0" 6'-0"
- — GUTTER, TYPE G-2
= GUTTER r> A GUTTER r} B
TRANSITION TRANSITION _L
Y ! BACK OF GUTTER : ! .
i s [ — = @ | Wl 2% Y] @ M M % M M M
" | =L [, g fo_u ¢ =1 — ¢
DRAINAGE 5 - Q) @ G:NAPE}RED
STRUCTURE . o | NS REQU
a 18’0 25:1 TAPER DRAINAGE STRUCTURE B
AS REQUIRED — — 10"-0"" AS REQUIRED
6:1 TAPER |
A
~—0Q POST
40'-0"" AGGREGATE SHOULDERS, TYPE B | AGGREGATE SHOULDERS SPECIAL, TYPE C
PLAN
VARIES _ FACE OF RAIL o
U-2% MIN. || U-2%" . FACE OF RAIL
PAVED SHOULDER AGGREGATE SHOULDERS
SPECIAL, TYPE C PAVED SHOULDER AGGREGATE SHOULDERS
SPECIAL, TYPE C
20 S
: GROUND LINE oA
%7? S0200 0 GROUND LINE
GUTTER, TYPE G-2, MODIFIED 477%? ‘%ﬁ
W%ﬁ GUTTER, TYPE G-2 477%?
o 477%?
T a7 NOTES:
SECTION A-A SECTION B-B GUTTER TRANSITIONS WILL BE PAID FOR
PER FOOT AS GUTTER, TYPE G-2.
GUTTER, TYPE G-2 TRANSITION AT TRAFFIC BARRIER TERMINAL, TYPE T1-A (SPECIAL)
Hlinois
V 1ollway
DATE REVISIONS GUTTER TRANSITION AT
3-01-2013| REVISED GUTTER TRAFFIC BARRIER TERMINAL
3-11-2015| REVISED NOTES TYPE T1-A (SPECIAL)
APPROVED. . . DATE 1-1-2011

" CHIEF ENGINEER

STANDARD B29-02




SLOPE STEEPER THAN 1:3

¢ PIPE AND HEADWALL

NOTES:

6 A h(E) BAR V(E) BARS I v(E) BARS © 12 1. SLOPED HEADWALL TYPES I AND II SHALL BE
V(E) BARS @ 12" ‘ | CUT TO FIT IN FIELD) CONSTRUCTED FLUSH WITH EXISTING OR PROPOSED
(CUT TO FIT IN FIELD)| } SLOPE.
~N ~ H
\\\ i \\\ 1) | 2. CLASS SI CONCRETE SHALL BE USED THROUGHOUT.
NS 7 NS BARS a(E) :
. ] ~o (d ~ BAR ! 3. ALL REINFORCEMENT BARS SHOWN SHALL BE EPOXY
] ~o 1T ~o COATED (E).
w I ~o o 1 S~ —h1(E) BARS e 12
= | D e 11 \\,-\—5 el T T — EACH SIDE 4, BAR BENDING DETAILS ARE DIMENSIONED OUT TO QUT
N | I - T i P ~—_ (CUT TO FIT OF BARS.
e I STATION, OFFSET 1
I | e IN FIELD)

a | AND INVERT | © 11 \ o T 5. ALL EXPOSED EDGES SHALL HAVE A ¥,'-45° CHAMFER.
= | ELEVATION | 11 ! I CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A
A ] ] P14 1 MINIMUM OF ONE FOOT BELOW THE FINISHED GROUND

. — = IZPE = LINE.
=} p v \v} L v Y
— 4 v I 'va v v
v . % ) & | 6. COVER FROM THE FACE OF CONCRETE TO FACE OF
v vNVIVe 5 7 4= I T "' Bar L —H REINFORCEMENT BAR SHALL BE 3" FOR SURFACES
N v 5 a(e) BAR 3 v I S A SR _ L FORMED AGAINST EARTH AND 2 FOR ALL OTHER
J ¢ N .
. < 2 HE) BAR < Sl N . SURFACES UNLESS OTHERWISE SHOWN
3" \ wl(E) TO w3(E) R BE 7. CARE SHALL BE EXERCISED IN REMOVING ANY LENGTH
v BARS v g OF EXISTING PIPE SO THE REMAINING PIPE IS
. \9\ ‘ UNDAMAGED AND FULLY FUNCTIONING.
™ w(E) BAR ‘
‘ . ‘ o 30CL 8. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL
A |87 | 2 ’J_i +(E) BARS @ 18"(#) DISPLACEMENT TO UNITS OF HORIZONTAL
c DISPLACEMENT.
SECTION A-A SECTION A-A 9. TYPES I AND 1I HEADWALLS TO BE USED ONLY FOR
SLOPES STEEPER THAN 1:3. DIMENSIONS AND
(DIMENSIONS) (REINFORCEMENT) FRONT ELE\/AT:[ON QUANTITIES ARE BASES ON A SLOPE 1:2.
10. 1.D. DENOTES INSIDE DIAMETER OF PIPE.
0.D. DENOTES OUTSIDE DIAMETER OF PIPE.
a
11. FOR EROSION PROTECTION SEE STANDARD BI9.
o S
N 1 i TABLE OF DIMENSIONS AND QUANTITIES FOR ONE HEADWALL
~ (TYP.)
>
INSIDE SLOPE DIMENSIONS REINF.
I h(E) BARS DIA.OF OF CONCRETE BARS
I o ; PIPE FILL A B c 0 E F CLASS sl (POUND)
H .
I - 21" 1:3 2'-6" 1-2" 2'-6" 2'-8" -1 36/ 1.6 C.Y. 75
X | 8 l-B ] 24" 1:3 2'-10" | 1-4" 2-9" 2-11" | 8'-10Y%" 41-21/5" 2.1 C.v. 80
;§ : ! a 27" 1:3 32 1-8" 3-0" 33 97" 4'-5," 2.0 C.Y. 100
g I 30" 1:3 3-4" -7 33 36" 10°-5//," 411 " 2.7 C.Y. 120
| p——— T = v(E) - BARS 36" 1:3 40" | 1-107 | 3-107 | 41 12-41/5" 5-101/5" 3.6 C.Y. 145
=T | =
I [
Ak | Ao (E) - BARS alE) BARS
S N
ok —— | 3 W
: : - TABLE OF REINFORCING STEEL FOR ONE HEADWALL
0 o
)
/1 ! & BAR 21" 1.D. PIPE 24" 1.D. PIPE 27" 1.D. PIPE 30" 1.D. PIPE 36" 1.D. PIPE
T =}
—_——— ol et e =
Y yal g | = MARK Is1zE| NO.| LENGTH | b NO.| LENGTH | a b NO.| LENGTH | @ b NO.| LENGTH | a b NO.| LENGTH | a b
[ ] v
: | g a |4 1] 9-37 | 31k - 1] 10-27 | 357 - 1] -1 |38 | - 1] 12-0" | 42~ - 1] 13-107 | 49" -
RN I @ TR T o g 23 (32| 2 102 Toer 321071 21 w0 lomi07| 2=t | 21 957 307 T35 21 10" | 3-8 | a1~
| i}
alE) BAR 45° N | > hi | #4 41 3-2" - - 4] 3-10" - - 41 4-2v - - 50 4-717 - - 6] 5-6" - -
(TYP.) | v w2 al a=0" | 1-0" | 30" 81 a3 | 1-07 | 33~ s a-e" 10" 136" | 10l a<97 10" |3-9" | 10| 572" | 107 | a-a"
h(E) BARS I # 334 6 4/70// 1/’6” 2/’6” 6 4/73// 1/’6” 2/79// 6 4/,8” 1/,6” 3/,1” 7 4/710// 1/’6” 3/74// 8 5/,4” 1/,6” 3/,10”
TOP & BOT | w o | *®4 2| -1 - - 2| s8-6" - - 2| 10°-17 - - 2| 10-0" - - 2| 12'-0" - -
N wl | =4 1] 6-0" - - 1] -1~ - B 1| 7-11” - - 1] 8-17 N N 1] 106" - -
~ w2 | %4 1] 40" - - 1 4-11" - - 1 5-11" - - 1] 6-71" - - 1| 8-6” - -
>
I w3 #4 - - - - - - - - - - - - 1 q-7 - - 1 7-6" - -
SHEET 1 OF 2
wl(E) TO w3(E) 12" Hlinors
BARS e 12" 2 w(E) BARS HEADWALL TYPE 1 L]b”",qy
F)L AN (PIPE DIAMETER < 36') DATE REVISIONS
2-07-2012] ADDED 21" AND 27~ DIA HEADWALLS
PIPE AND REVISED TABLE TYPE 1 AND II
QUANTITIES
QOQNQ%W 12012 3-11-2015] REVISED NOTES
PEPROVED. . " CHIEF ENGINEER eaTE STANDARD 830'02




SLOPE STEEPER THAN 1:3

g A
= alE) BAR
\\
~
~
~
} ~
~
| \\
E | \\ &)
T | Y71
W - | |
S | STATION, OFFSET —,
a | AND INVERT @
= I ELEVATION :
|
N ! v v V
D v v, v
. v v YV N v g v
v o
I
S v o
4// N
v N
A%
A ‘ . ‘
(DIMENSIONS)
-
N5
Q& | )
ét@v
& N
<& o
%S
N I
L7
A%
: < '
> [
«©
|
° |
e g T
=TT |
A N ' A
a |
I, L] 4
o Lo - |
e |
a }
S I
S ' o =
T |
L) I
s | alE) BAR :
= |
«© a5° |
(TYP.) |
|
NeT—@ R
X
h(E) BARS o TN
T0P & BOT ] Vi
\\y)>
A
wl(E) TO w5(E) 12
BARS e 12" )
2 w(E) BARS
APPROVED, . . ..... . . . paTE 27172012
CHIEF ENGINEER

V(E)

BARS e

¢ PIPE AND HEADWALL

v(E) BARS e 12” L
(CUT TO FIT IN FIELD)

12

|
i
|
(CUT TO FIT IN FIELD) :
|
|
|

(PIPE DIAMETER = 36')

NOTE:

FOR ADDITIONAL NOTES SEE SHEET 1 IN THIS SERIES.

h(E) BAR V(E) BARS
n(E) BAR
TOP & BOTT.
&N
\\
@ ~
So 4(E)
T < BAR —
I N — <L [
- I T \\ii 1.D. OF PIPE ~ —hI(E) BARS @ 12
I ~_ EACH SIDE
I \Ir P S~ (CUT TO FIT
I || pue Bars | IN FIELD)
| n
A v . . vl —we sar S
(o = r*) 3 o0
v i | \<
) aar— - N O IO PN A N
¢ | [>—w(E) BARS
S 1
wl(E) TO R 1 /
W5(E) BARS } | }
w(E) BAR— !
37 CL. +(E) BARS @ 18" (%)
E
(REINFORCEMENT) FRONT ELEVATION
o TABLE OF BARS FOR ONE HEADWALL
BAR 42" PIPE 48" PIPE 54" 1.D. PIPE 60" 1.D. PIPE
LL—] MERK | s1zE | NO. | LENGTH | o b NO. | LENGTH | «a b NO. | LENGTH a b NO. | LENGTH | a b
a 5 2 5o | 49 | - 2 17-9 | 5-av | - 2 19-7" | 5-11 | - 2 2U-5" | 6'-6" | -
h 5 2 -1 | 537 |62 | 2 19-97 | 5-97 [ 7-0" || 2 22-0" | 6-a" [1-107 ][ 2 24-1" | 6'-9" | g7-8"
_ V(E)_BARS N N N O N N 2 T N G N RO A
. ; v 10 e | 1e a7 1 ca 16 o2 | 13 73 16 (o9 | 1 | 7-10° |16 |e-a
w T(E) BARS v %5 14 5-107 | 10 |4-10"| 16 6-67 | -0 | 56" | 16 7o -0 |61 || 18 7-8" | 1-0" | 6'-8"
z 5 2 14-3" - - 2 | 15-10" - - 2 17-8" - - 2 18-10" - -
_ wl =5 1 12-0" B B 1 13-8" B B 1 15-2" B B 1 16-10" | - B
m w2 5 1 10'-0" - - 1 1n-8" - - 1 13-4 - - 1 150" - -
= a w3 5 1 8'-0" - - 1 9-8"” - - 1 1n-6" - - 1 13-2" - -
- w4 5 - - - - 1 8-0" - - 1 9-8" - - 1 -4 — ,
= L
o o 8 w5 5 - - - - - - - - - 7-8" - - 1 9-6" - B
oy
(@]
g
& 45°
£ (TYP.) TABLE OF DIMENSIONS AND QUANTITIES FOR ONE HEADWALL
[V}
o
<
3 h(E) BARS INSIDE | SLOPE DIMENSIONS CONCRETE REINF.
o DIA.OF OF e BARS
v PIPE FILL | A B c D E F (POUND)
12" 400 133 | 4-57 | 2:-2 | 4-4/y" | 5'-6" | 14'-9" 6-6'/4" | 3.8 C.Y. 400
48" 123 | 5-07 | 25" | 4-11" | 60" | 16'-4% | -4V | 4.1 C.v. 450
547 13 |51 |2-87| 55 | 6-1 | 18-1% | 8-2 5.6 C.Y. 500
a 60" 1:3 |e-2|2-117 6-0 | -0 | 19-2%" | 9-0" 6.5 C.Y. 600
- SHEET 2 OF
a(E) BARS 7l .
BARS Illinors
( Tollway
HEADWALL - TYPE II

HEADWALLS
TYPE T AND II

STANDARD B30-02
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