[Illinois Tollway Standard Drawing Revisions

[Section B

Drainage Structures, Curbs, Curbs & Gutter
Standard |Modification Summary Effective: 03-31-2016
All The electronic (pdf) version of the Standard Drawing are now made searchable (text). |
Bl Gutter and Curb Details
Sheet1 [Gutter, Type G-2 shape revised to better match frame and grate profile.
Note 10. New Expansion joint requirements.
Sheet 2  [Gutter Plan Detail. Added maximum expansion joint spacing.
Revised aggregate shoulders details with ground line; all section views.
B2 Type G-2 and G-3 Gutter Transitions
Sheet 2 [Revised G-2 Gutter shape.
B3 Type G-2/G-3 Gutter Transition at TBT Type T6.
Sheet 2 [Revised G-2 Gutter shape.
B5 Concrete Flume Details
B10 Sloped Headwalls Type Il Details
B11 Sloped Headwalls Type IV Details
Changed terminology from "welded wire fabric" to "welded wire reinforcement" per IDOT specification.
B6 Headwall Type llI
Added note to omit restraint angle and plate for multiple end sections
Adjusted grate layout; previous layout did not provide adequate protection for errant vehicles or maintenance
or maintenance equipment.
B12 Trench Drain Detail
Revised piping bend
B20 Headwall Type IV Concrete Box Culvert < 84" Width
B21 Grating for Headwall Type IV Concrete Box Culvert < 84" Width
B22 Headwall Type IV Metal Pipe and Pipe Arch Culverts
B23 Grating for Headwall Type IV Metal Pipe and Pipe Arch Culverts
Relocated call out for station, offset and invert elevation to end of wall
B24 Pipe Underdrain
Revised pipe underdrain description from 1% min. to "as needed to meet required depth D".
Revised dimension callout of pipe underdrain at concrete sloped headwalls from 6" to "D-6".
Deleted rubblized detail of Pipe Underdrain, 6" Modified.
Added new detail for locations with variable height double face barrier.
B31 Furrow Detail

|:| New Sheet |X| Retired Standard
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NOTES:

1. FOR CONCRETE CURB, TYPE C TRANSITIONS, TH
CURB IN THE DIRECTION OF TRAFFIC SHALL BE

E LEADING ENDS OF
GIN FLUSH WITH

ADJACENT PAVEMENT OR SHOULDER SURFACE AND TRANSITION TO
FULL HEIGHT AT THE RATE OF ONE INCH VERTICAL TO ONE FOOT

HORIZONTAL.

2. 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

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

4. REINFORCEMENT STEEL SHALL BE ACCURATELY

TICAL DISPLACEMENT

PLACED AND FIRMLY

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

5. GUTTER REINFORCEMENT SHALL BE PLACED 3"
GUTTER FOLLOWING THE SUBGRADE SLOPE.

6. OTHER GUTTER AND CURB TRANSITION DETAILS
THE PLANS.

7. CONTINUOUS #4 BARS SHALL BE LAPPED A MIN

ABOVE BOTTOM OF

WILL BE SHOWN ON

IMUM OF 1"-1".

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

CRACKS.

9. GUTTER CRACK CONTROL JOINTS TO ALIGN IN PROLONGATION WITH

PCC SHOULDER JOINTS WHERE EXISTING.

10. EXPANSION JOINTS SHALL BE CONSTRUCTED IN
MAXIMUM JOINT SPACING OF 60'-0", SEE EXPA
ON SHEET 2 OF THIS STANDARD.

VARIES

GUTTER AT
NSION JOINT DETAIL

REMAINING SECTION OF

EXISTING GUTTER

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
3-31-2016| REVISED NOTE STANDARD BI1-07
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GUTTER TRANSITION AT ENTRANCE RAMP TERMINALS

GUTTER TRANSITION NOTES:
1. PROVIDE 1" EXPANSION JOINT WITH
= PREFORMED JOINT FILLER BETWEEN
EDGE OF MAINLINE TRANSITION SECTION AND WINGWALL.
= 6'-0" PHYSICAL NOSE OF GORE\ PAVEMENT
- = = : - 2. SEE STANDARD B3 FOR GUTTER
\ 3. ALL SLOPES ARE EXPRESSED AS UNITS
! o — EDGE OF RAMP OF VERTICAL DISPLACEMENT TO UNITS
] PAVEMENT .
1 T OF HORIZONTAL DISPLACEMENT (V:H).
EDGE OF SHOULDER
4., REINFORCEMENT BARS SHALL BE
GUTTER ACCURATELY PLACED AND FIRMLY HELD
GUTTER TRANSITION ASPHAL T FLOWLINE AT THE POSITION USING EPOXY COATED
TO BE PAID AS, SHOULDER (TYP.) CHAIRS. CHAIR SPACING SHALL NOT
GUTTER, TYPE G-3 EXCEED 4'-0".
5. GUTTER REINFORCEMENT BARS SHALL BE
PLACED 3" ABOVE BOTTOM OF GUTTER
GUTTER TRANSITION AT EXIT RAMP TERMINALS FOLLOWING SUBGRADE SLOPE.
6. 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 .”]IIIOIS
TRANSITIONS
9-01-2009[ ADDED GUTTER TRANSITION TERMINAL DETAIL L ]b”",a.y
REVISED NOTES
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
@m@%w 2-07-2012|REVISED NOTES.
2-7-2012 3-11-2015 |REVISED DETAIL DESCRIPTIONS AND NOTES.
PEPROVED i i OO TE 3-31-2016|REVISED G-2 GUTTER SHAPE STANDARD B2-06
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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 REINFORCEMENT 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
,,,,,,,,,,,,, REINFORCEMENT SUBJECT TO ENGINEER'S APPROVAL.

CONSTRUCTION JOINT (NOTE 4)

<

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

7. THE MATERIALS AND CONSTRUCTION OF THE CONCRETE FLUME
SHALL CONFORM TO 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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[ SHOULDER #4 TIE BARS 2'-6” LONG @ 12" CENTERS |
s 187
AR e DITCH VARIES N
. -t BOTTOM NOTE 1 Y
| 5:) 5 2/-0"" MIN. Y
LK oy AN
NS4 N A B A
X \\\\\ o S N
b5 /N — L
CONTINUOUS #4 EPOXY . : /
COATED BARS IN GUTTER 2'-0" A = ANCHOR WALL
MIN. ANCHOR WALL eJ 1
i 6-0"

WELDED WIRE
6 REINFORCEMENT
EDGE OF SHOULDER ANCHOR WALL
NOTE:

0.62 C.Y. CONCRETE / L.F.

\—PAID FOR AS GUTTER OF

TYPE REQUIRED WELDED WIRE REINFORCEMENT (NOTE 3)

SECTION A-A SECTION B-B
ADJACENT TO GUTTER

Ilinois
V 1ollway
DATE REVISIONS
2-07-2012] REVISED NOTES CONCRETE FLUME DETAILS
3-11-2015| DELETED CURB SECTION
3-31-2016| CHANGED TERMINOLOGY TO
QOW*Q%W 572012 WELDED WIRE REINFORCEMENT
APPROVED ... .. .. .. DATE STANDARD B5-03




I_;C I_; D PIPE SKEW SLOPE 1:10 MIN., 1:3 MAX.
L PIPE SKEWED 0° PIPE SKEWED 30° MAX GREATER THAN 30°

3 — " (E) BARS @ 12 MAx. ¥ %
g M g U(E) BARS @ 12 MAX. v
. } g /
rﬁ IS * FOR SLOT LAYOUT SEE
| - < o PLAN AND SECTION A-A
| [ [ | 1l ‘ w L -3 CLR: 7
a o o ~ -
: S S S
¢ PIPE CULVERT H n % Wy .
1 % ~
; LR
i A QL . CLR.
: §§ . o J(E) BARS @ 12 MAX.% % — h(E) BARS e 12 MAX.
,,,,,,,,,,,,,,,,,,,,,,, ! > = _1 % m(E) BARS @ 12 MAX.
INVERT CONCRETE H \ f m(E) BARS @ 12 MAX. =
<
: TOE OF SLOPE EXTEND TOE OF / > _/
g i NORMAL SLOPE R R INVERT CONCRETE
= : 5 5 SEE PLAN AND
. ; PLAN VIEW OF STRUCTURE LOCATIONS & & SECTION A-A
H
- o (]
0 o LQ! U] | I I I | /I_l :lTI
TOP SLOT INTERMEDIATE SLOTS %
47 X 4" X 2" L’ C 6" X 4" X 2" BOTTOM SLOT N H : 0 . °
I D 40X 47 X 2 33 \@® S Te > \ \ /‘
: | N ‘fx’
PLAN |3 |3
+(E) BARS @ 12" MAX. w(E) BARS @ 12 MAX.
8" w(E) BARS @ 12" MAX. +(E) BARS @ 12 MAX.
o 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 L.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 T T n(E) BARS e 12" MAX.¥ %
N 2 - 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 . ’
PIPE END OF THE SLOPED WINGWALLS. |7 ¥ - < 2
sEx |- : 7777777 == CLR. ./
817 | ‘ |
SECTION A-A N | i
N i F
_ | B . % . s .
| 1 B
HEADWALL . \ /
NS
m(E) BARS B ””Wd
(TYP.) w(E) BARS @ 12" MAX.
SLOPED
WINGWALLS
ZONE OF
PIPE REMOVAL
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
3312014 | REVISED QUANTITIES-CONC REINF STEEL 18"'-24""-30""-36""-42""-48'"-54""-60"
10. FOR ALTERNATE PRECAST CONCRETE DETAILS AND NOTES, SEE SHEET 4 IN THIS
SERIES 3-11-2015 | REVISED QUANTITIES, CONCRETE REINFORCEMENT FOR 1:3, 1:4, 1:6, AND
: STEEL AND PRECAST CONCRETE DETAILS
a0 ¥ e 1:10 SLOPES
5-1-2009 1l. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS OF 3-31-2016 ATDHDEEDPETTEE TFOOF?MguLRTEISTgﬁéNTSEAg%gNéND
APPROVED, . P . . . oOATE N -
SHLie ENBINEER HORIZONTAL DISPLACEMENT (V:H), R STANDARD B6-06




DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE III 1:3 SLOPE REINFORCEMENT BARS SCHEDULE REINFORCEMENT BARS SCHEDULE  REINFORCEMENT BARS SCHEDULE ~ REINFORCEMENT BARS SCHEDULE
PDIIPAE DIMENSIONS NO. OF SPACES|CONCRETE RBEng. FOR ONE HEADWALL FOR ONE HEADWALL FOR ONE HEADWALL FOR ONE HEADWALL
L M P S JT)U v W A JE |BJCID W G 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" | 110-7+| 2" |2'-8" |6'-0"| -4 (22718 o | 2 | 1 3.8 347
42 | 4-57|12-97 |3-10 | 6 [137-5| 2" |3-2 |6'-6"| 7T'-10" |2'-2"|1-8"| © | 2 | 2 4.6 444 NO 4 REINFORCEMENT BARS - NO 4 REINFORCEMENT BARS i~ NO 4 REINFORCEMENT BARS o1PE NO 4 REINFORCEMENT BARS
48" | 50146 | ar-a | 6 |15-3|2|3-2 |7-0| 8-a|1-8[1-8"] 0 | 0 | & 5.5 502 PDIIPAE o DIA NO DIA NO DIA NO
54 | 561607 a-10-| 5 6107273676 810" |22 lv 8| o | 2 | 4 oz o3 MARK(E)| TYPE | oo | LENGTH a b MARK(E)| TYPE | oo | LENGTH a b MARK(E)| TYPE | 10| LENGTH a b MARK(E) | TYPE | o2 | LENGTH a b
60" | 6-07|17-6"| 5-37 | 8" |18'-5+|2"|3'-6"|8'-07| 94~ |2-8"|1-8"| 2 | 0 | 4 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 3-27 | 25| 9" m36 2 14 32" | 2-57| 9"
j18 2 6 -0 | 2-0" [ 2-0" | % 36 2 8 4-0" | 2-0" ] 2-0"| % 36 2 8 4-0" [ 2-07 ] 20| * 136 2 8 q-0" | 2-07 | 2:-0" | *
18" hi8 | 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 2-37 | 2-37 | 2-0" 367 | x36 2 8 4-37 | 2-0" | 2'-0" <36 > 3 237 | 2-37 | p-0" <36 2 3 2437 | 237 | 20"
+18 | STR. 23 40" - - +36 | STR. | 25 7'-0" - - +36 | STR. 17 7-0" - - t36 | STR. 14 7-0" - -
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" - -
PIPE CLASS SI | BARS o - - e - - T - - P - -
DIA vig | 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 21-8" - - 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|2-8"|2"-8"| 3 0 0 4.7 415 a24 1 1 10°-5"" 3'-0" - a42 1 1 15'-11"" 4'-9" - Q4?2 1 1 15°-11"" 4'-9” - a42 1 1 15-11" 4'-9" -

VA RV B R R ISy Do o PR Ry B Pt n24 2 38 211 | 220 | 9 |« n42 2 38 q-27 [ 35" 9 |x n42 2 26 q-2 [ 357 9 |« n42 2 20 -1 [ 3-40] 9 |«
42 | 457 17-07| 51| 67| 1776|2732 |66 11710128227 © | 5 | O 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
48" | 5'-0"| 19'-4"| 5'-10"| &'|19'-11""|2"|3'-2""|7'-0"| 8'-4"|2’-8"|2'-2"| O 6 0 6.9 625 j24 2 6 4-0" 2'-0" | 2'-0" ja2 2 10 4'-0" 2-0" | 2-0" | % 142 2 10 4'-0" 2-0" | 2'-0" | * j42 2 10 4-0" 2-0 | 2'-07 | *
54" | 5-6""| 21'-4""| 6’-5""| 8 |22'-0"|2"|3'-6"|7'-6""| 8'-10"12"-8""|2"-2""] O 7 0 8.0 788 24" h24 STR. 6 25'-8" - - h42 STR. 10 25-6" - - a2 h42 STR. 10 1r-2" - - a2 h42 STR. 10 13"-8" - -

PP PV PSSPV S R ISR Do DR P RS DU PO x24 2 6 q-37 | 2-3" | 2'-0" 427 | x42 2 9 q-1 [ 2-17 ] 20 x42 2 9 q-7 [ 2-17 ] 2-0” x42 2 9 -1 [ 2= ] 207
60" | 67-0"|234"] 7707] 8" |e4iv| 27|36V 07| 94TIE]ITET) O | O] 9.1 837 t24 [ STR. | 28 5-0" - - t42 | STR. | 29 76" - - 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 12-3" | 3-1" | - 048 1 1 179" | 5-47 | - o048 1 1 17-9° | 5-47 | - 048 1 1 17-9" | 5-4" | -

n30 2 46 3-4 2= [ 9 % n48 2 42 -6 [ 3-9"[ 9 | =% n48 2 28 4-6 | 3-97] 97 |* n48 2 22 -6 | 3-97] 97 |*
pIPE DIMENSIONS NO OF SPACES|CONCRETE|REINF. m30 2 24 327 | 25| 97 m48 2 24 3-27 |25 | 9" m48 2 20 3-20 [ 25" ] 9" m48 2 16 327 | 25" 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 P s Tu v w A El8 |¢C D [ CU. YD. | LB. 30" [ h30 | STR. 8 31-6" - - g | N48 | STR. 10 29'-1” - - 48 | nh48 | STR. 10 19'-7" - - 48~ | _h48 | STR. 10 15'-6" - -
36 [3-107]22'-0"| gr-g |4 |ppioge|2]2-8" [6-0"] 7-a [1-8|1-8" 0 | 0 | 10 7.5 573 x30 2 7 4-37 | =37 | 2-0" x48 2 9 g7 | 2-17 | 20" x48 2 9 q-7 [ 2= ] 2-0" x48 2 9 -1 [ 2= ] 207
— - D B B ] ETP Dty +30 | STR. | 34 6'-0" - - +48 | STR. | 33 8'-0" - - t48 | STR. 23 8-0" - - +48 | STR. 18 8-0" - -
427 | a5 |25'-6"| 7.8 | 6" |p5r-10] 27|32 [6'-6"| T-10” [1I'-87|1-8"| 0 | 0 | 12 9.5 746 u30 | STR. 4 3-2n - - u48 | STR. 6 4-9 - - w48 | STR. 6 4-9” - - u48 | STR. 6 4-9" - -
48" |5-0" |29'-0"| 8'-9" | 6" |pqr_gn|2|3-2" [7-0"| 8'-4" [I-8"|1-8"| 0 | 0 | 14 1.7 863 v30 | STR. 20 3-2" - - % v48 | STR. | 18 49 - - % v48 | STR. 14 4-97 - - | v48 | STR. 10 4-9 - - |
547 |56 |32-07| 987 | 87 | prgn|2 36" | 76" 8107227 18" 0 |5 | 9 139 | 1047 w30 | STR. 7 31-4" - - w4g | STR. 9 28'-8" - - w48 | STR. 9 19°-0" - - w48 | STR. 9 14°-2" - -
60" {60 3501106 |8 lazerz 36 80 92 l22l1s| o |1 . s 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"| -
: n36 2 52 3-8 [2-nv | 9 |=% n54 2 46 4-10" | 471 97 | % n54 2 30 6-2" | 557 9" [=% n54 2 24 4-10" |41t 9 |=
m36 2 30 32 |25 [ 97 m54 2 26 327 |25 | 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 x36 2 8 437 | 2'-3" | 2'-0" x54 2 10 il N B el W i x54 2 10 3’1" 317 | 2-0" x54 2 10 5'-1" | 3'-1" | 2'-0”
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 CCOLQEZE;E RET;“ v36 | STR. 24 3-8 - - | v54 | STR. | 20 5-3" - - | x v54 | STR. 16 5-3" - - | v54 | STR. 12 5-3" - L
DIA H L M| P s |1l U v W A el sl c| olcu o | Lss. w36 | STR. 8 36'-4" - - w54 | STR. | 10 31-8" - - w54 | STR. 10 21'-0" - - w54 | STR. 10 15-8" - -
ad2 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" -
18" | 2-3 2010 | 6'-3 | 2 |20-W/" 2] 2-8|3-0"| 4'-4v|2-g"|2'-2 ] 2 | 4 | © 4.1 368 nz | 2 62 3-8 | 2117 | 97 |% n60 2 | 50 537 | 46" | 97 |* n60 2 34 537 | 46" | 9" |x n60 2 26 527 | 457 | 97 |x
24 | 20-9 |25-10" | 709 | 3 |25¢11/"| 27| 27-8"|4'-0"| 5'-4"|17-8|1-8"| O 0| 12 6.1 490 m42 2 34 32 |25 [ 97 m60 2 28 32" 257 [ 9" m60 2 22 3-2 [ 2-57] 9" m60 2 18 3-20 | 25| 9"
307 | 37-4r | 310-g| 9r-g | g | W07 20| pr_gel5iogr| gr-ar|2r-gr|2-2] 6 4 0 8.8 705 i42 2 10 4-0” 2'-0" | 2'-0" | * 160 2 12 4'-0" 2'-0" | 2'-0" [ * . j60 2 12 4'-0" 2-0" | 2'-0" [ * j60 2 12 4-0" 2-0" | 2'-0" | %

— — — 4p |12 | STR. 20 22'-2" - - | eo- | N80 | STR. | 12 35'-2" - - | *x | €0 n60 | STR. 12 23'-9” - - o | 6o [ STR. 12 18-8" - -

36" |3-10"|36'-g| 11-0"| 4" 36104 2| 257|607 7'-4" |27 2'-2] T S| 0 1.9 944 x42 2 9 qa-1 | -1 | 20" x60 2 10 5.1 | 31" | 2/-0" x60 2 10 5-1" | 317 | 20 x60 2 10 5-10 | 317 [ 2-0”
42 | gr-50 |a27-6 | 12°-9" | 67 | 42-8/y"| 21| 3-2"|6'-6"| T'-10"|2'-8"[2'-8'1 13 | O | © 15.2 1178 t42 | STR. 46 76" - - +60 | STR. | 40 9'-0" - - 160 | STR. 21 9-0" - - +60 | STR. 21 9-0" - -
48" |50 |48-4~| 14-6"| 6 |48'-1"| 21| 327 7-0"| &-4~ 227224 0 | 19 | o 18.8 1457 ud2 | STR. 6 4-3" - - ub0 | STR. 6 5-9"” - - u60 | STR. 6 5-9" - - U0 | STR. 6 5-9" - -
- — —T — vz | STR. 28 4-3" - B v60 | STR. | 22 5-9" - - % v60 | STR. 16 5-9" - LS v60 | STR. 12 5-9" - RS
54" | 56" |53-47|16'-0"| 8 | 53T/ 2| 3-6"|7-67| 8-10"|2-6"|2'-8| 1T | O | O | 224 | 1687 w42 | STR. | 18 221" , T w60 | STR. | 10 348" B — | *x w60 | STR. | 10 | 23-0" - - w60 | STR. | 10 | 172" - -
60" |6'-0" |587-4" | 17-6"| 8" | 58"-T/p"| 2| 3'-6""|8"-0"| 9'-4'"|2-8"|2'-2'119 | O | O [ 26.2 1964 048 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" | h4s8 | STR. 24 25'-2" - RS
x48 2 9 q-1 |21 [ 2-0"
148 | STR. | 52 8-0” - - NOTES:
127 w48 | STR. 6 4107 - - 1. THE ‘v, 'n’ and 'J’ BARS, TYPE 3, SHALL BE
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 4-107 | a1 | 9 | * BE VERTICAL.
b m54 2 40 327 |25 | 9
e R A o STITES o) T D e £ )
ns4_| STR. 24 er-8” - - *x THIS SERIES FOR ALTERNATE PRECAST CONCRETE
TYPE 1 TYPE 2 se [t [ 2 [ 10 [ s[5 [ o0
— — t54 | STR. 57 8'-6" - -
u54 | STR. 6 5-4" - - 4. “STR.” = STRAIGHT BAR
v54 | STR. 34 5-4" - - =
w54 | STR. 20 PYIL B . 5. ALL SLOPES ARE EXPRESSED AS UNITS OF SHEET 2 OF 4
v ] N T o5 - VERTICAL DISPLACEMENT TO UNITS OF
6o > 52 s i T o 1« HORIZONTAL DISPLACEMENT (ViH),
me0 | 2 42 327 | 257 | 9~ Hlinors
160 2 14 4-0" | 20" [ 2-0" |*
he0 | STR. 28 30°-2" - - ‘ 75]]"’6!7
80" [ xe0 2 10 5-1 | 3-17 | 20"
160 | STR. | 62 | 9-0” - - HEADWALL TYPE III
ugg SSTTFTH 366 2/718” - - * % CUT BARS IN FIELD TO FIT MIN. 2 CLEARANCE 18"-247-30""~ 36""~42""~ 48" ~54"-60"
v . ‘-10"" - - .
w60 | STR. 20 30°-0" - - *% *% PROVIDE 2°-0" MIN. LAP FOR 1:3, 1:4, 1:6, AND
a0 ¥ e 1:10 SLOPES
APPROVED, paTe 27172009
© 7 T CHIEF ENGINEER STANDARD 86'06




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 5 1 2 67" I 2y 112
36" 3 ? 2 6-7" 1 1'-10Y5" 102 493 36" 0 2 2 6-7" 1 1'-10Y5" 102 558
2 3 2 6'-7" 11 1-4/5" 93 0 3 2 6 -7 1 -4l 93
0 1 2 71 12 241/, 121 1 1 > T 12 2 -al/y 121
a2 3 2 2 -1 12 110" 110 633 42" 6 2 2 71 12 1-10Y5" 110 784
3 3 2 71 12 1-4/5" 100 0 3 2 7 12 1-alfy 100
0 1 2 -7 13 2'-4\/5" 130 1 1 > 7170 13 2=/, 130
48" 0 2 2 -7 13 1'-10Y5"" 119 863 48" 7 > > 7i-70 13 1-10," 119 962
8 3 2 -7 13 -4/ 108 0 3 > 77 13 1-alfy 108
0 1 2 81" 14 241/, 139 1 1 > 81" 4 2 iy 139
24" 3 2 2 8-1" 14 110/, 127 958 547 8 2 2 8-1 14 1-10Y," 127 1157
5 3 2 81" 14 1-41/5" 115 0 3 > g-1" 14 -4l 115
3 1 2 8'-7" 15 2 -4l 148 0 1 > g/-7" 15 2 -4l 148
60" 0 2 2 g -1 15 1-10Y5" 135 1058 60" 0 > > g7 5 110V 135 1595
5 3 2 8'-7" 15 1-4'5" 123 13 3 2 8-7" 15 1-alfy 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" 0 2 2 6'-7" 11 1-10Y," 102 1115
12 3 2 6'-7" 11 -4/, 93
0 1 2 71 12 241/, 121
42" o 2 2 -1 12 1-10'/p" 110 1405
14 3 2 71 12 141/ 100
0 1 2 T 13 241/ 130
48" 0 2 2 -7 13 1'-10V/5" 119 1725
16 3 2 -7 13 141/, 108
0 1 2 81" 14 2-41/5" 139
54 6 2 2 81" 14 1-10Y/," 127 1916
10 3 2 -1 14 1-41/5 115
0 1 2 8- 15 2 -4/, 148
60" 2 2 2 8'-7" 15 1'-10%5" 135 2357
17 3 2 87" 15 -4/, 123
9 6" SPACING 9"
I_;E Yar x 2 BAR NO. 1 .
m\q
\ [ \
C 1 [ ]
L, | // !
E|
| - | R
| & | e N
| \ = Ve HHE
i S N i Tvea {RCIR]
i =z — i | | m
| o > I o]
| & N | o &y
! ~ | o
| \\; ~ | [ Y,
1 L] 1 I
! ‘ NI
i i SECTION E-E
I |
! !
| ([ |
T 7] T
Ya X 2 \—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
3 1 2 3-77 5 24/ 57
18" 5 2 2 3-7 5 1-10Y5"" 52 433
0 3 2 3= 5 -4/ 48
0 1 2 4-77 7 2 -4/ 75
247 0 2 2 q-7" 7 1-10Y5" 69 884
14 3 2 4-77 7 1'-4l/5" 63
7 1 2 57" 9 2 -4/ 93
"y 5 2 2 57" 9 1-10V5" 86 1082
0 3 2 57" 9 1'-4l/5" 78
8 1 2 6-7" 11 20-al/y" 112
36 6 2 2 6'-7" 11 1-10/5" 102 1507
0 3 2 6-1" 11 1'-41/," 93
15 1 2 -1 12 24/ 121
a2 0 2 2 T-17 12 1-10V5" 110 1812
0 3 2 71" 12 1'-41/, 100
0 1 2 77" 13 2-4l/y" 130
48" 21 2 2 77" 13 1'-10V5" 119 2497
0 3 2 71 13 1-10Y" 108
19 1 2 8'-1" 14 2-4Y" 133
547 0 2 2 8- 14 1-10V5" 127 2643
0 3 2 8'-1" 14 1'-41/5" 115
20 1 2 8 -7" 15 20-4l/p" 148
60" 1 2 2 8 -7" 15 1-10Y/5" 135 3100
0 3 2 8/-7" 15 1'-4Y/," 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 (V:H).

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 B6-06




PRECAST SEGMENT LENGTH

2'-0" MIN., 6-0"" MAX.

THIS SERIES FOR SIZE

6’ MIN.

PIPE L.D.

TOP SLOT - SEE SHEETS 1 AND 2 IN

AND LOCATION

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

IN THIS SERIES FOR SIZE AND LOCATION

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

CIP TOEWALL

MIN. 6" THICK
BED OF GRANULAR
BEDDING

OVERALL LENGTH (L)

ELEVATION

RESTRAINT ANGLE WITH TIE PLATE (TYP.)
OMIT BETWEEN MULTIPLE END SECTIONS

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

SIZE AND LOCATION

PRECAST SECTION TIE ASSEMBLIES

AT MID-HEIGHT OF LOWER

OVERALL WIDTH (W)

HEADWALL
\ HATCHED AREA INDICATES
/ VOID BETWEEN THE PIPE

AND THE BACKWALL TO BE
FILLED WITH CLASS SI
CONCRETE.
GENERAL NOTES:
1. THE NUMBER OF SEGMENTS SHOWN IN ELEVATION IS FOR EXAMPLE
~ [\ | [ ONLY. THE LENGTH AND NUMBER OF PRECAST SECTIONS REQUIRED TO
z CONSTRUCT THE END SECTION SHALL BE DETERMINED BY THE
— CONTRACTOR.
T
=]
¢ 2. CONTRACTOR SHALL RETAIN THE SERVICES OF AN ILLINOIS LICENSED
- STRUCTURAL ENGINEER TO PROPORTION, DESIGN AND DETAIL PRECAST
= s SECTIONS FOR INSTALLATION AND FOR SERVICE. SEE CAST-IN-PLACE
o DIMENSIONS AND REINFORCING DETAILS FOR MINIMUM REQUIREMENTS.
° INCREASE MEMBER SIZES AND REINFORCING AS NECESSARY TO SATISFY
HANDLING AND INSTALLATION STRESSES IN PRECAST SECTIONS.
3. CLASS “SI” CONCRETE SHALL BE USED THROUGHOUT.
20"
TVP. 4. REINFORCEMENT BARS (GRADE 60) SHALL BE EPOXY COATED. SEE
7 CAST-IN-PLACE DETAILS FOR BENDING DIAGRAMS. SEE NOTES ON
etanas = — — SHEET 1 IN THIS SERIES FOR REINFORCING COVER REQUIREMENTS.
GRANULAR 5. ?;LWE{IXSPOSSEER[;EEDGES SHALL BE CHAMFERED. SEE NOTES ON SHEET 1
BEDDING :
6. SEE ROADWAY PLANS FOR SLOPE (V:H) AND PIPE INSIDE DIAMETER.
END VIEW 7. HOLES IN THE WALLS FOR THE PRECAST TIE ASSEMBLY MAY BE
= v = DRILLED USING CORE BITS IN LIEU OF FORMED HOLES. AVOID
DAMAGE TO REINFORCING FROM DRILLING HOLES.
6
: 8. FOR STEEL GRATING DETAILS, SEE SHEET 3 IN THIS SERIES.
1 =
TYP, % 9. ALL SLOPE RATIOS ARE EXPRESSED AS UNITS OF VERTICAL
f DISPLACEMENT TO UNITS OF HORIZONTAL DISPLACEMENT (ViH).
D :
| R 10. TIE ASSEMBLIES, CONSISTING OF ANCHOR RODS, TIE PLATES,
V' RESTRAINT ANGLES, RESTRAINT RODS AND ALL NUTS AND WASHERS
[ T o SHALL CONFORM WITH AASHTO M270 GR36, OR GRS0 AND SHALL BE
Lo x 47 x ‘/z”J ¢ 1/s" 0 HOLE FOR 1" g HOT DIPPED GALVANIZED IN ACCORDANCE WITH AASHTO M 111 AFTER
ANCHOR ROD WITH FABRICATION.
|/ 10 I/ S/ 11
¢ 14" ¢ HOLE IN BOTTOM 3 ;/“;VASXH;R/" X Y
AND SIDE LEG OF ANGLE DRILL AND GROUT ¥ @
REINFORCING BARS @ 12
RESTRAINT ANGLE DETAIL CTS IN A 17 @ HOLE
-
%]
<<
. o 9
3'-0 e
[\
Vo' TIE R G 1" x 2/" 2/i ! .
R l \ SLOTTED HOLE, TYP. TYP. &l %
M
= D 5 "
o o
it
+(E) BARS - | o=
TIE PLATE DETAIL 2 Tz
= |
0
(%]
<<
¢ JOINT —— /— V' TIE B 1 ¢ ANCHOR BOLTS #4 BAR CUT FROM x(E) BARS — ©
% / g
g 1 :
':S
19,
=5 RESTRAINT ANGLE
: SHEET 4 OF 4
1" @ RESTRAINT _/ 28
ROD WITH HARDENED ¢ 1" @ ANCHOR RODS WITH 2\/a" X 2/a" X ¥g" 11. .
WASHERS WASHERS INSTALLED IN 1" @ FORMED HOLES y/ [11701S

SECTION F-F

(SHOWING PRECAST SECTION TIE DETAILS)

HEADWALL TYPE IIT ALTERNATE PRECAST CONCRETE DETAILS

SECTION JOINT, TYP.
1 S
C C ! 5
|
|
|
|
|
|
| =
| p
[~ SEE PIPE BLOCKOUT I g
DETAIL CIP TOEWALL —= = =
| g E
' c =
| = S
[ 2 =
I (&) -
— <
I w o
<t w
I (&1 >
] o
| &
I [’
| &
|
|
|
|
|
|
}
C C I "
N L ~N L
@m@‘< }mjo/c.b
APPROVED. . . ... ... . ... .... paTe 07172009
CHIEF ENGINEER

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 B6-06
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30
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000000000000

Ainoannnoonnono
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T I
1 11
il
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%

o X soca

APPROVED. .

" CHIEF ENGINEER

DATE

2-7-2012

1-8"
LAP
(TYP.)

HALF PLAN

3

STATION, ELEVATION AND

RIM ELEVATION

17+ MORTAR GROUT
AS REQUIRED (TYP.)

CLASS SI CONCRETE?

STORM SEWER PIPE
AS SHOWN ON PLANSW‘

rbw

‘4

20

000000000000
000000000000

000000000000

6

3'-0"
Lo

1'-10"

_1 20

3.0

SECTION C-C

4-Q"

SECTION B-B

FRAME AND GRATE DETAIL

3" CL.

(MIN.)

= #4(E) BARS @

T i 3 CTRS. E.F.
o 5 (TYP.)

o o 4 A.G'

, = #4(E) BARS @
P41 2 cL 14l 6" crrs. EF
%%; TP (TYP.)

1] i STORM SEWER &
N INV. ELEV. X ’ PIPE AS SHOW o
N | ON_PLANS

31 #4®) BARS o g

4 6" CTRS. EA. L[

o L WAY E.F. : :

L 3 L .7

- O .3 N
> ~
¥ S ZIN

T T\ — R
A = ¢ e &) [ o
L 2 e 2@ B & L -
y S0 g

T

Py

MIN.

(TYP2)

SECTION A-A

AROUND STORM SEWER PIPE

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

TYPICAL REINFORCEMENT

CATCH BASIN TYPE B

NOTES:
FOR MATERIALS AND CONSTRUCTION REQUIREMENTS OF

1.

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

EPOXY COATED.

SHALL BE

Hlinois
V 1ollway

DATE

REVISIONS

02-07-12

REVISED REINFORCEMENT

BARS

03-31-14

REVISED SLOPE DRAIN ALSO

FRAME AND GRATE CASTINGS

CATCH BASIN, TYPE B

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
3 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
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‘ 8'-5"
B 9” 3/(
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o | S~
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\ | 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 -

| 3

/Al

NG : Y.
red
TYPE G-3 FRAME & GRATE
APPPD?D@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




+(E) BARS @ 12"

x(E) BARS e 12"

=

> C

| |
A Lt A J B e T RS D SR rrT BT S B - L_R_J 2
‘ i St s Wi
oels 3 4 y N = &g 3 f ) 3.
=7 g N AL L L. o g ~ 4 1 LIl.__] x(E) BARS
S EE E R T BT - - 4-
DI D - 8 S —l F 40" !1’-3“ G 26" (SEE NOTE 9)
E *
R NOTE 9 = 1170
L} C /\O/ b
PLAN I 6
PLAN II w(E) BARS
7.
¢ E
A D SEE NOTE 9 F 40" 13" 6 26" H
-8 -3 B 26" " | ere | ' ' 0 [ PIPE, I
f f L.D. STATION, OFFSET AND 1.D. 8
o, SEE NOTE 3 INVERT ELEVATION
SEE NOTE 9—~ ~ (TYP.) L L__.l_._.] & Sf o o
STAT]ON,RQI_FFSET\ w(E) BARS p S - lo I x
ELEVATION L gls 4 \> ME Y
a|— k /4 a|— 50- — .- ~ a|— a
% = . :'__ < io_ 10.
< \— :N ? 3 Y N
I EXISTING OR = 3 b —
1 PROPOSED PIPE = Y
Jd 0
w(E) BARS - w(E) BARS (TYP.)
' x(E) BARS x(E) BARS
SECTION A-A ELEVATION SECTION B-B SECTION C-C

—

* MATCH EXISTING OR PROPOSED SLOPE, SEE NOTE 9

TABLES FOR DIMENSIONS, REINFORCEMENT AND

QUANTITIES FOR ONE SLOPED HEADWALL TYPE I

SLOPED HEADWALL DIMENSION TABLE - TYPE 1| | prpp |—RCINFORCMENT BARS INSIDE CONC. REINE
PIPE 1.D. A B D LD juark(®) "G | LENGTH PN | DUedF | L OWEe | 1 rowi.
6" | 6-8 13" |2-6"|1-0" o |16 [ 1A | 22 (POUND)
127 |- 26730 10" w6 | 4+ | 68" F6-2 6 0.5 29
15" 8'-7"| 3-2"| 3-9" | 1"=-3" 12+ +12 T-#4 2'-8" F-12-2 12" 0.6 35
18" | 9-2"[3-9"[4a-6" 16" wi2 | 4%q | g2 F-15-2 15" 0.8 40
15 |15 | 7-*4 3'-5" F-18-2 18" 1.0 45
wi5 | g4-=m4 8'-11"
18" 18 | 7-*4 4'-2"
wig | 4-%4 | 96"
SLOPED HEADWALL
TYPE 1
APPROVED, .. ......... ... .. bDarte 27172012
CHIEF ENGINEER

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.

5. 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 PIPE REINFORCMENT BARS INSIDE CONC. REINE.-
1D, |MARKE) NO: & | LENGTH | o b c DESIGN | DIA. OF | 1 HDWL. 1 HDWL.
PIPE 1.D. E F | o H I SIZE NO. PIPE (CU. YD) (POUND)
" 10" _Qit | si_pu e | 1o -# g i i o
12 |14-10" 3-9" | 2'-6" | 3-0" | 1"-0 1o |12 [10-*4] 36" | 26" | 10 T o " =
15 15'-6""| 3-9+"| 3= | 37-9" [ 17-3" wi2 | 5-#4 15'-4"" | 4'-7" | 4'-0" | 6'-9" E-15-2 15 1.6 82
187 |16-17| 3-9" | 3-9 | 4'-6" | 1'-6" 15 %15 | 10-%4 4-37 | 3-37 | 1°-0” . — '7
wi5 | 5-#4 | 16°-1" | 4'-7" | 40" | 7'-6" E‘18-2 8 L 8
g |_x18 [10-+4] 50" [a-0" [ 10" | —
WiB | 5-%4 | 16'-87 | 4'-7" | 4'-0" | 8'-1"
Ilinois
{ Zollway
DATE REVISIONS
2-7-2012 |REVISED REINFORCEMENT BARS, TABLES SLOPED HEADWALLS
3-31-2014 [REVISED CONRETE QUANTITIES-
REINFORCEMENT STEEL TYPE 1 AND TYPE II
3-11-2015 [REVISED REINFORCEMENT BARS, TABLES
STANDARD B9-03




¢ OF PIPE AND

‘*Q OF PIPE AND HEADWALL

y T b < N HE ADWALL ‘
SEE NOTE 4 |
1-0" v ‘ N
5 ﬁ [
al| > i 1/_ I ; |
Sty ! —— == N @
]
2 VY| — 2 TN
= S| ala Lq‘ ————— J I — . —S — ————4\—7 —4\ — 4 - <
e i 1. o 1 TTT
gy ° ‘ = N ¥
s | I P T L~ |
& i NET — |
S R i
*44(E) BARS © 12" (TYP,)j 5 ‘ ! ‘
BEND TO FIT IN FIELD g = ‘ L |
= ELEVATION
PLAN - SLOPED HEADWALL .
NOTES:
EACH *4d(E) BAR SHALL BE PLACED SUCH THAT IT WILL
PROJECT 9 INTQ THE CAST IN PLACE (CIP) CONCRETE
AND IT SHALL BE 3" BELOW THE TOP SURFACE. HOOKS
D€ IN THE PRECAST SECTION SHALL BE TIPPED TO CLEAR
- ALL CONCRETE SURFACES A MIN. OF 2.
8" N EXISTING OR
WELDED WIRE PROPOSED SLOPE
REINFORCEMENT
CIP o © —
Y T P PC v ‘ -
T
5 ] : il [ <
y® — : L D
S —— % Lty : _ PRECAST
:O’ BN — A \ L> 15Lr_r| 1 S
I 1
L C EXISTING OR _
#*4d(E) BAR /g PROPOSED PIPE SECTION D D
6" 4L4
MINIMUM S
(PRECAST)
STATION, OFFSET
AND INVERT SECTION A-A
ELEVATION PER (FOR PIPE ABOVE DITCH FLOW LINE)
PLAN
w
| V6" PIPE 6"V s o o
~=—( OF PIPE AND HEADWALL Lo, ] o|S 1'-0
i - —
e o "4d® BAR/ 1 3 cL. | WELDED WIRE |0
[ S m—a— ] o (TYP.) -+ REINFORCEMENT |5
\ ; ; < Eé
\WELDED WIRE ol (o
REINFORCEMENT K BAR *4d(E)
d AR TR/
SECTION B-B EN
SECTION C-C
APPROVED, . . ..... . . paTE 27172012
CHIEF ENGINEER

DIMENSIONS AND QUANTITIES

FOR ONE SLOPED HEADWALL TYPE III

NOTES:

1.

PIPE DIMENSIONS PRE CAST|CAST-IN-|  "EHDED REINFORCEMENT BARS
LD CONC. | PLACE | REINFORCEMENT
ol B c N M T P S L v W |cu. Y. | cu. YD. <0, YD, | MARKE) | SIZE NO. |LENGTH| LB.
6" 9 | oY |v-9¥r | -0 | r-8 | 16 | 1-6% |21y T2 | 1-0” | 36" | 0.5 0.72 3.28 d6 #4 12 2-0" | 16
20 |v-30 | 2%y |24yt | r-0m | g | 1-6t | 1637 | 4-6Y | 8-9Y,| 120" | 40| 034 | 0.92 4.50 d12 4 14 2-0" | 19
(W}
S| s ey | oy |21 | v-0r | e | et | 1-eYer | 53Y | 96| 1907 | 43| 045 | 101 5.88 dis #4 16 2-0" | 2
)
m|oaer | 1-10 | 2% (2-10%| 107 | 18 | 16" | 1g¥r |62V | 1057 | 1-0" | 46| 061 113 6.44 dis 4 18 2-0" | 24
(@}
=
oo e | 2¥ |3 | v-0r | re9 | 1ee | gy, |61V 1-37 | -3 | 5-3v | 076 | 139 8.34 d21 w4 22 2-0" | 29
247 |24y | 2%y |35 | 1m0 | 20" | 16 | 1Y | T-9Ya [12-4%,| 16" | 60" | 095 | 172 9.85 d24 4 24 2-0" | 32
21 | 2-Th | 2% | 3-8V | vy | 23 | U6t | 1-6Yy | 8-6%| 136" | 1-97 | 69| 114 2.07 13.54 de7 #4 24 2-0" | 32
30 | 270 | 2% [3-nFer| 1-3 | 26t | 1-er | 1-6¥e| 9-sVat| 149 | 207 | 76| 138 2.46 16.40 d30 #4 26 2-0" | 35
WELDED REINFORCEMENT BARS
—_— DIMENSIONS PRE CAST| CAST-IN- WIRE
CONC. | PLACE | REINFORCEMENT
L. A B c N M T P s L v W | cu. Y. | cu. vo. 0 YD | MARKE) | SIZE NO. |LENGTH| LB.
6" 9" 20 | 19 | -0 | 1eer | 20 | 21 | 3egr | g5t | 107 | 36 | 047 0.83 4.07 d6 4 2 | 2-0" | 16
20 |13 | 2 293 0 | ree | 20 | 21 | 510 | 10T | 10 | 407 | 0.41 1.07 5.50 dr2 “4 16 | 20" | 2
Wi o157 16| 2v |28 | 1m0 | s | 20 | 21 | elor | -t | -0 | 43| 055 | L8 6.63 dis "4 18 | 20" | 24
(@]
—
A1 -0 |20 | 20 | -0 | g | 20 | 21 | 0 | 12| 107 | 4ee | 074 | 132 8.60 qis #4 2 | 2-0n | 29
-
1 oav e |2 | 3 | -0 | 19 | 20 | 21 | 90 | 13107 | 13 | 530 | 093 | 163 11.03 a2 4 24 | 200 | 32
24 2,,4\/2” o 3’*4V2” 1-0" 210" 2.0 2o 10-2 | 15°-3" -6 | -0 1.18 2.00 13.88 d24 g 8 20" 37
210 | 2-Tr| 2 |3t ety | 23 | 2o | 21 |2 | et | -9 | 697 | 142 2.01 14.83 21 4 30 | 20" | 40
307 | 2-u |20 | 3| -3 | 2er | 20 | 21| -4t | 182 | 207 | et | LTI 2.87 20.43 d30 4 32 | 20" | 43
WELDED
DIMENSIONS PRE CAST| CAST-IN- WIRE REINFORCEMENT BARS
he CONC. | PLACE | REINFORCEMENT
L.D. A B c N M 7 P S L v Wl co o, | cu o, sq. YD MARK(E) | SIZE NO. |LENGTH| LB.
6" 9 | W |v-8r | -0 | veer | 307 | 307 | 53 10| 10 | 36 | 023 | 10T 5.29 d6 #4 6 | 2z-0r | 2
12 13| gy | 230 | 107 | -8 | 30" | 30" | 86" | 142" | 1'-0" | 4'-0" | 0.57 1.38 8.62 di2 #4 22 2-0" | 29
& | 15" | r-elr| w4 | 26" | 10" | 18 | 30" | 307 | 10-0"| 158" | 10" | 4-3" | 077 | 1853 10.35 dis #4 26 | 20" | 35
-
w
| 187 [ 1m0n | iy | 2-d| 10 | e | 30t | 30 | 11-97 | 175 | 1-0t | 46 | 104 | LT0 12.47 di8 “4 28 | 20" | 37
(@}
P | e |l |30 | 10 |19 | 30 | 30 | 1337 | 1940 | 1-37 | 53 | 131 2.1 15.77 a21 "4 34| 2-00 | 45
24 | 2-ay| Yy | -4t | 10 | 2-07 | 30" | 30 | 150 | 21-07 | 1967 | 60" | 166 | 2.59 17.62 24 "4 8 | 20" | 51
21 | 2= gy | 3T | vl 2-30 | 30| 30 | 186 |22-10%" 1-9v | 69 | 193 | 31 24.10 d27 #4 0 | 2-0"| 53
307 | 21| W | 3-10%y 13 | 26 | 30 | 3-0v | 183 | 250 | 2-07 | Tt | 241 | 370 29.13 d30 #4 a4 | 20" | 59
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.
CLASS SI CONCRETE SHALL BE USED THROUGHOUT. 10. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT
TO UNITS OF HORIZONTAL DISPLACEMENT (ViH).
WELDED WIRE REINFORCEMENT SHALL BE EPOXY COATED 6x6-W4xW4, 58 LBS. PER 100
SQ.FT. 1l. 1.D. DENOTES INSIDE DIAMETER OF PIPE. 0.D. DENOTES OUTSIDE
DIAMETER OF PIPE.
ALL REINFORCEMENT BARS SHOWN SHALL BE EPOXY COATED (E).
BAR BENDING DETAILS ARE DIMENSIONED OUT TO OUT OF BARS.
o o
COVER FROM FACE OF CONCRETE TO FACE OF REINFORCEMENT BAR SHALL BE 3" FOR Hlinois
SURFACES FORMED AGAINST EARTH AND 2" FOR ALL OTHER SURFACES UNLESS
OTHERWISE SHOWN. 4 ]b]]"’a}
DATE REVISIONS
PRECAST UNIT USE IS OPTIONAL. THE ENTIRE STRUCTURE MAY BE CAST IN PLACE. ST R e ST CLOPED HEADWALLS
AFTER THE PRECAST SLOPED HEADWALL HAS BEEN PLACED, THE SPACE BETWEEN THE S L1200 | RELSED 14820 AND SECTIONS TYPE III DETAILS
HEADWALL AND PIPE SHALL BE COMPLETELY FILLED WITH AN APPROVED NON-SHRINK NELLSD iRE RETNFORCEENT
GROUT WITH A MINIMUM 28-DAY COMPRESSIVE STRENGTH OF 5000 PSI. THE COST FOR
FURNISHING AND PLACING THE GROUT SHALL BE INCIDENTAL TO SLOPED HEADWALLS.
STANDARD B10-08




20°-0" (MIN.) NOTES:
VARIES-MATCH 60 6 2007 NI 1. THE SLOPED HEADWALL TYPE IV SHALL BE
OPPOSITE HEADWALL CUT OFF WALL VARIES ‘ 6-0" CONSTRUCTED FLUSH WITH PROPOSED SLOPE.
I—PC TRANSITION
2. THE SLOPED HEADWALL DETAILS SHOWN IN
THIS DRAWING ARE FOR USE ONLY WITH PIPES
——————= —~ HAVING AN INSIDE DIAMETER OR ARCH SPAN
| S~ OF 18" OR LESS.
~
| _—cut oFF ~o D . — 3. CLASS SI CONCRETE SHALL BE USED
[ WAkt ~< I 5 THROUGHOUT.
6 S~ < PROPOSED
44‘ ~< SLOFE 4. WELDED WIRE REINFORCEMENT SHALL BE EPOXY
| e === "‘ 5 FLOW COATED 6'x6" W4xW4, 58 LBS. PER 100 SQ.
I » I : e — - FT.
| = | - P = i :
I £ | \ . 5. QUANTITIES FOR CONCRETE HEADWALLS (CLASS
' - I o WELDED WIRE S|ocut off ] SI) AND WELDED WIRE REINFORCEMENT SHOWN
H I ! H %ilopp oy REINFORCEMENT & WALL —ad IN THE SCHEDULES OF QUANTITIES ARE BASED
: | ON THE FOLLOWING:
= I FLOW PEITE = SECTION H-H 6 A. DIMENSION “H IS PIPE [.D. OR ARCH
< | NS L] : < SPAN.
: T B. SLOPED HEADWALL, TYPE IV LENGTH IS
| j | 20'-0"" (MIN.).
| " I MATCH ADJACENT GROUND
r I _l W | SLOPE (SEE NOTE 1) C. BACKSLOPE AND FORESLOPE ARE THE
| E < | Y SAME. ADJUSTMENT TO QUANTITIES FOR
E I = I VIN HEADWALLS WITH DIMENSIONS OR
I e — -0 — -0 BACKSLOPE /FORESLOPE COMBINATIONS
| | | - _ M 4'-0 M OTHER THAN ABQOVE SHALL BE INDICATED
: I i : - o L DESIRED ON THE PLANS.
| - ) N - B
: I -~ I >D . . ? T ? D. THE QUANTITIES ARE SHOWN FOR
| : | : -7 * * - = INFORMATION ONLY,
L - s \ | s
1= ~— WELDED . 6. ALL SLOPES ARE EXPRESSED AS UNITS OF
i éb\J, —1 . s 5 A VERTICAL DISPLACEMENT TO UNITS OF
‘ —_—— B X\ N A HORIZONTAL DISPLACEMENT (V:H).
o ‘ o o . TN REINFORCEMENT \\ A1
1-6 |y 16| 6'-0 5 AN L
MIN. MIN. ]
L & CUT OFF WALL
PIPE 1.D. OR
ARCH SPAN SECTION D-D
L. PLAN SECTION E-E
F = ', (PIPE L.D. OR ARCH SPAN) + 16" (MIN.)
VARIES
MATCH ADJACENT GROUND SLOPE (SEE NOTE 1 QUANTITIES FOR SLOPED HEADWALLS TYPE IV
PROPOSED (SEE NOTE 5)
SLOPE (TYP.)
CONCRETE CONCRETE WELDED WELDED
P 2'-o HEADWALLS HEADWALLS WIRE WIRE
MIN. | T 1'-8" - sLope | PIPE
| L. oa | T (CLASS SD (CLASS SI)  |REINFORCEMENT |REINFORCEMENT
4'-0" 7 oz (CU. YD.) (CU. YD.) (sQ. FT.) (SQ. FT.)
olz K DESIRED ——— == 2'-0" BOTTOM| 4’-0"” BOTTOM | 2'-0" BOT. 4'-0" BOT.
.\‘—LS y < Z 7 | (] o
B ' = | TiLw 6" |1-6" 5.73 7.04 271 327
LJ_L . ‘ ﬂrl o 3 | 127 | -8 6.20 7.23 283 339
(TYP.) | . . = = : 15" | 1-6" 6.39 7.43 294 350
: 1 o | T \k 18" | 1-6" 6.60 7.64 306 362
L WELDED — \ @ I~ EXISTING OR 6" |2'-0" 7.44 7.79 338 394
I_:,__~ WIRE E) STATION, OFFSET AND-==—J| PROPOSED PIPE 1:4 12" | 2'-0"" 7.69 8.73 353 409
| . REINFORCEMENT G ;NE\QEF;TLAENLEVA”ON ATHE | : 157 | 2'-0” 7.95 8.99 368 424
| RN o~ mﬁ. Puss I 18" | 2'-0" 8.23 9.27 399 440
. » DN ——— o — — —— —— A —
6" |3-0" 10.39 11.43 470 531
CUT OFF WALL ne | 12 | 3-07 10.76 11.80 493 554
SECTION C-C 15" | 3-0” 1115 12.18 515 576
18 | 3'-0” 11.55 12.59 539 600
DETAIL FOR PIPE ABOVE DITCH FLOW LINE Illinois
V 1ollway
DATE REVISIONS
2-07-2012| REVISED NOTES SLOPED HEADWALLS
3-11-2015| REVISED TABLES, NOTES AND TYPE 1V DETAILS
@m@% SECTION C-C
ouacd 1-1-2011 3-31-2016| CHANGED TERMINOLOGY TO
APPROVED. . e EnineER DATE WELDED WIRE REINFORCEMENT STANDARD 811'05




ALTERNATE LOCATION FOR
PROPOSED OR EXISTING
INLET AND OUTLET PIPE

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

[EDGE OF RAMP PAVEMENT r ALTERNATE LOCATION FOR
. [PROPOSED OUTLET PIPE
TRENCH DRAIN —_ | | r
A =
4—| Eﬁ ‘ 1
] L__
= ===

I B N /
1

i Jd o d

A s PAVEMENT GORE AREA c "i D«

EDGE OF MAINLINE PAVEMENT

PLAN
NOTES:
1. OUTLET PIPES AND PREFORMED CHANNEL INVERTS SHALL BE
SLOPED AT 0.6% OR STEEPER TOWARD OUTLET REGARDLESS
OF THE SURFACE SLOPE.
MAINL INE PAVED GORE AREA RAMP 2. TRENCH DRAIN MAY BE STUBBED DIRECTLY INTO DRAINAGE
PAVEMENT 6-0" (DESIRED) _ . 3'-0 (DESIRED) PAVEMENT STRUCTURES OR OUTLET PIPES MAY BE USED TO CONNECT
0" MING 50 (MING TRENCH DRAIN TO DRAINAGE STRUCTURES.
| 1
REMO oL RECESS /g GORE 3. TRENCH EXCAVATION MUST ALLOW FOR A MINIMUM OF 12
] coRE EXPANSION SURFACING INCHES OF CONCRETE TO BE PLACED UNDER AND ALONGSIDE
57 MAX, JOINT (TYP. 5% MAX. THE TRENCH DRAIN CHANNEL SYSTEM.
ROLLOVER SURFACING OLLOVER
» LIS 47 MAX. 4. THE FINISHED LEVEL OF CONCRETE MUST BE APPROXIMATELY
— ~ L4 MAX.L | . 1/8 ABOVE THE TOP OF THE DRAIN CHANNEL.
o a9 B SR 5. TRENCH DRAINS SHALL BE IN ACCORDANCE WITH THE
. PR : B T )
< L < = | Varies VARIES s v f~ MANUFACTURERS DETAILS AND SPECIFICATIONS.
— - - NOTE 8 NOTE 8 L& S :
o 6. PROVIDE 1 EXPANSION JOINT WITH PREFORMED JOINT
1'-0" MIN. FILLER BETWEEN PAVED SHOULDER AND TRENCH DRAIN
(TYP.) GRATE FRAME WITH ENCASEMENT.
2k \ANCHOR LUGS
gE ENCASEMENT 7. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL
- DISPLACEMENT TO UNITS OF HORIZONTAL PLACEMENT (V:H).
: ‘ CONCRETE
4" 10 8" CLASS S 8. WHEN THE CONCRETE ENCASEMENT FOR TRENCH DRAIN IS
(MAX.) DRAIN CHANNEL WITHIN 6° OF THE PAVEMENT, REPLACE THE GORE SURFACING
WITH CLASS SI CONCRETE 9 DEPTH; PAY ITEM: PORTLAND
CEMENT CONCRETE SHOULDERS (JOINTED) 9.
SECTION A-A
TRENCH DRAIN INSTALLATION SHEET 1 OF 2
Ilinois
( Tollway
DATE REVISIONS
2-01-2013] REVISED MAINLINE SHOULDER TRENCH DRAIN DETAIL
GRADE
3-31-2014| REVISED NOTES
QOW*Q%W 1-%011 3-11-2015| REVISED ROLLOVER. ADDED
SEPROVED. . anieer T OO TE 3-31-2016 RE@ISCSDBFflsF’II%FGTE?EVVEDB STANDARD B12-06




MAINLINE

PROPOSED OR EXISTING

END CAP FRAME AND GRATE AS
SHOWN ON THE PLANS
Iy Y
= =] -} = -} iA !
FLOW FLOW - "4
= S = ‘ PROPOSED OR EXISTING INLET
e e, e, AS SHOWN ON THE PLANS
NN cuT
CONCRETE L aaat FLUSH '] —PROPOSED OR EXISTING
PIPE AS SHOWN ON THE
—— PLANS
6 OVAL TO 6" DIA. v
SDR 35 PIPE ADAPTER ( )
N_~
6" DIA. SDR
90° 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

_MAINLINE PAVED GORE AREA . _RAMP
PAVEMENT PAVEMENT
6'-0" (DESIRED) 6’-0"" (DESIRED)
5 MAX 37-0" (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. “—
N Co- 4 R A
= 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 Bl12-06




¢ 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 . BOLT WITH WASHER
| CULVERT| CONTRACTOR SHALL - NS
L ___ 7 | —HE DOWELS PROVIDE BARS AS NEEDED 1 6 BARS S ™
\ - TR TO SUPPORT BAR W ON i LL—T® BARS e I~
R | i \//>\< :/ INSIDE FACE OF WINGWALL i ¢ PIPE RUNNER T T~ Y2 X 5Y5" BOLT—
S ‘ T(E) BARS :
| ' v© Bars ! | | ! H—Y(E) BARS T
= ! 9 Sl SE) BARS ! Ly Yop BOLT WYI/THQWASHERS
Y, 9 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
3 ANCHOR BAR(E) i bld H. | % H | NOTE:
+ I —_—
ANCHOR BARS 1 44 -4 ' L—h—l . SECTION AT WING _ A ¥4® 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 'LTE- 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 [S 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. . | /0E) BARS T® BARS | — JE) DOWELS NOTE:
D ‘/ VIEY BARS D i YIE) BARS PIPE 0.0. IS THE PIPE RUNNER
| = : . J/ L OUTSIDE DIAMETER. ELEVATION AT HEADWALL
I Pt ; I _T © \ 5 Q(E) BARS
- ‘ N
r\%} \ v*
i Y(E) BARS HALF PLAN HALF PLAN
i \ 1 —_—— — TOP OF WINGWALL
: L HE) DOWELS — SHOWING DIMENSIONS SHOWING REINFORCEMENT oy pn
i — BARS SLOTTED HOLE
I l— 3% 9 H 1o
n : UE) BARS NOTE:
o 1 3 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 = i J
~ DETAIL B—_ " = = \_ 3,7 « 11" BOLT WITH WASHER OR ¥%"@ x 12" THREADED ROD
o : 27 ~ Y(E) BARS I / V) BARS EPOXY GROUTED IN A %" HOLE WITH A MINIMUM EMBEDMENT
‘ ()
m : * /) ) OF 7". A %"@ HOLE IN THE PIPE RUNNER MAY BE FIELD
z ! % 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
° | FACE OF CONCRETE TO THE FACE OF REINFORCEMENT BARS SHALL
i | C BE 2, UNLESS OTHERWISE SHOWN.
= & 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 - 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.
plal L Lol 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 ‘ Hlinors
| e DIRECTION OF TRAFFIC ]b]]n/agy
| /8
s 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, . . ... . ... .. .. oeTe 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 ADDITIONAL 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. .. ... .. . -
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(D) < 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 N IN A %"p 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 ¥4 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
2L 1IVN A7A = 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 U 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 5 .
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 i =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 74"$ HOLE IN
v = g = 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 3 - 1. ALL CONCRETE SHALL BE CLASS SI.
S : 22 A\ SECTION B-B
W o & 83 - j 2EL TV 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
s 2 BARS SHALL BE 2", UNLESS OTHERWISE SHOWN.
= R(E) BARS ™ R(E) BARS
* 0L H /( | TOP FACE 3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR REINFORCED
* I ‘ T/ 1 i I‘ﬁ I 5 CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE REQUIRED IN HEADWALLS
/ ol el o] e al = 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 Lj
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
\ *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 ;IIEEPFZLFJ‘N&IESRS?;/;VLNL BE STRENGTHENED OVER .”]IIIOIS
i )
s P 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. . . ... ... ..... DATE o 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. .. ... .. . .
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 : 7
ANCHOR BARS(E) PER SIDEWALL BOLT. ;
<<
- TION D-
DETAIL B SECTION D-D
NOTE:
NOTE: P1 BARS ARE TO BE FIELD CUT
PO 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-C12 BEGINNING AT AT TOEWALL END OF 30° WING AND
HEADWALL AND BARS WITH DIMENSIONS C{-C4, BARS WITH DIMENSIONS C5-Cg BEGINNING
C10-Cyq BEGINNING AT THE TOEWALL END. PARALLEL THE P(E) BARS.
¢ CULVERT

PIPE
7/0.0. + 17"

NOTE:

A Y@ X 9/, BOLT

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

NOTE:

)

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

—— T(E) BARS

— Y(E) BARS

[TI(E)

BARS 12"

CLIP TO CLEAR PIPE

TOP OF WALL

TIP OR

5" N\ pipE 0.0./2 + ¥4

ELEVATION AT HEADWALL

, 3 g H SECTION B-B
1
1 M 0 LA TOP OF WINGWALL
J(E) DOWELS / JE) DOWELS — 1 N 1 X 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
(ULGE) BARS SIMILAR) > L L
30 ] Y(E) BARS S
é%l»/ Ik & —1 Vivi: *\[
; &| HE) DOWELS =
! L I ——
A / 7 U(E) BARS
/ 1 &
. /% 7 / |(UIE) BARS SIMILAR) ﬁ{@ ERJ/\ X L WIDE BLOCKOUT
§ % 4 P(E) BARS = qu PIPE ARCH — \
& 3 9 ¥4"® x 11 BOLT WITH WASHER OR ¥4”@ 12" THREADED ROD
o/ / S V= @ HALE_PLAN HALF_PLAN OF 1. 3 A8 HOLE INCTUE PIPE RURNER Mav BE FIELT
< S 2/2 ~ oA T
&/ % / A ~ \ b SHOWING REINFORCEMENT SHOWING DIMENSIONS N DRILLED IN LIEU OF THE SLOTTED HOLE SHOWN.
~/ o
& £ L S ) o " BARS
WE) BAR SANSS ~ o WE) BAR &
o/ @ /] o | (WHE) BARS SIMILAR)
(WLE) BARS SIMILAR) &/ 5E c = i 3/, g M o SECTION THRU TOEWALL
) O = - S u 2
¢ & % Oa z >
N % 5% s | 37 MIN. 3" CL. PIPE RUNNER DETAILS
Q <z T T~ Z %
& @2 @ T2% ‘
x Q EE) GENERAL NOTES:
5w = AR [T o7 |
\/ 2u = -2 . ALL CONCRETE SHALL BE CLASS SI.
<2 = o 4 w @
=z ao Q TI(E) BARS
M / _/ 2 S \\ 33 2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥4 x 45° CHAMFER. CHAMFER ON
> =% o ;}I Zn VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF ONE FOOT BELOW FINISHED
>/ & =L o g @ GROUND LEVEL. COVER FROM THE FACE OF CONCRETE TO THE FACE OF REINFORCEMENT
% - =l . - BARS SHALL BE 2", UNLESS OTHERWISE SHOWN.
% / E - % TE) BARS Y(E) BARS
. ; 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.
R \foot "
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 P TOP FACE L ancie 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 S —_—= 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=y r 1~ 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 Wy 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 2 6" 3 26" 4-0" 4'-0"" 4 13/-1"" 3 10'-2"" 1-6" 5.0 6'-8'" 16/-10""
3x3 14°-107 | 171 | T | 3-1Ye | -8 8'-6%," 6" 40 2 15-8" 10°-6" - 11°-3" - 4 26" 4 26" 4-0" 4-0" 4 17-1 4 | 14-2 2'-0" 7-3 8'-11" 21-4"
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 %3 14°-10" | 171Vt | T | a1 | 12-8Ys | 8'-6Ya 6" 40 2 15/-8" 107-6" - -3 - 4 2'-6" 4 26" 4-0" 4-0" 5 171 4 | 14-2 2'-0" 7-3 8'-11" 21-4"
4 x4 18-10" | 21'-9” T 41 | 15-0Y" | 10710 6" 80 2 19°-11" 14'-9" 4-6" 15'-6" 6'-7" 5 2-6" 5 26" 4-0" 4-0" 5 211" 5 | 18-2" 2'-5" 9'-5" 11'-2" 25'-9"
5 x 2 10'-10" 12/,6\/8// T 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" | 171 | T | 5r-2Ye | 1387 | 8'-6¥a 6" 40 2 15/-8" 107-6" - -3 - 4 2-6" 4 26" 4-0" 4-0" 6 171 4 | 14-2 2'-0" 7-3 8'-11" 21-4"
5 x 4 18’-10" 21-9" | 7| 5-2Y%" | 16'-0%" | 107-10Y%" 6" 80 2 19/-11" 14'-9" 4-6" 15'-6" 6'-7" 5 2-6" 5 26" 4-0" 4-0" 6 211" 5 | 18-2" 2'-5" 9'-5" 11'-2" 25'-9"
6 x 3 14°-107 | 171V | T | 62l | 14-9Yyt | 8i-6Yy 6" 40 3 15'-8" 10-6" - -3 - 4 2'-6" 4 2-6" 4-0" 4-0" 7 17-1 4 | 14-2 2'-0" 7-3 8 -11" 21'-4"
6 x 4 18°-10" 210-9" | 7| -2V | 171 10°-10Y/," 6" 80 3 19°-11" 14°-9" 4-6" 15'-6" 6'-7" 5 26" 5 26" 40" 4-0" 7 211" 5 | 18-2" 2'-5" 9'-5" 11°-2" 25'-9"
7x3 14°-107 | 171l | T -3 15-9%" | 8'-6%" 6Y/5" 40 3 15°-8" 10°-6" - -3 - 4 2'-6" 4 26" 4-0" 4-0" 8 171 4 | 14-2 2'-0" 7-3 8'-11" 21-4"
7 x4 18°-10" 21-9" | 1 T-3 181/, | 10°-10'5" | 6V 80 3 19°-11" 14°-9" 4-6" 15'-6" 6'-7" 5 2'-6" 5 2-6" 4-0" 4-0" 8 211" 5 | 18-2" 2'-5" 9'-5" 11°-2" 25'-9"
8 x 4 18°-10" 20-97 | 7| 8-3% | 19-1%" | 10°-10/%" 7" 80 4 19°-11" 14°-9" 4-6" 15'-6" 6'-7" 5 2-6" 5 26" 4-0" 4-0" 9 211" 5 | 182" 2'-5" 95" 11°-2" 25'-9"
TABLE OF REINFORCEMENT BARS FOR ONE END
CULVERT
S1E) 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
SIZE S(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 o 127 3nq 30° WALL Box
2-74 2-*4 | ¢ vgry |PIPE ARCH 30° WALL 0° WALL 30° WALL 0° WALL
S X H |NO. o Co C3 Cq LENGTH | LENGTH LENGTH LENGTH | LENGTH LENGTH Cs Ce o Cg Csg Cg o Cg NO. Cq Cio C1t Cip LENGTH | NO. Cq C10 Ciy Ci2 LENGTH
3 %2 5 97 447 68" 730 311" 910" 122" 10-67 3o 3 g 5g” 98" - N o 8 -4 N - 6 2rg o 6" 19 63" 5 29 6 6" =Y 63
3 % 3 7 | 110 4a- 7 g 85 162~ 22" 169~ 146~ 4o 48" 50" 9 g~ 143~ N 44~ 84 124~ N 8 3 g~ o 2o o3 73 7 3 g~ o Py >3 73
4 %2 5 107 55 7 g 84 16-0" 10-10" 1202 10-6 3o 3 g 5o 98" 1437 N 44 84 N - 6 > g o Y Y o3 5 o g o 6 Y 637
7 %3 7 21" 55 810" 96" 184" 32" 16-9~ 146 2o 28 5o 98" - N 4 a 8- 122 - 8 3 g o 2o 23 73 7 3 g o 20" 23 73
4 x4 9 152 55 100 07 207 156 or-ar 186" 5o o g 5o 98" 1437 18-10" 4—q 8- 124 -4 |10 2-g o Py P 837 9 2-g o 26 P 83"
5 % 2 5 -8~ 65 81" 93 181 11 122 10-67 3o 3-8~ 50" 98~ - N 44 8 -4 N - 6 P 6 16" 19 63" 5 g o -6 19 63"
5 % 3 7 G511 65 910" 10-67 204" Y 16-9- 146" 4o 48" 50" 98" 1437 N 447 g -4 124~ - 8 39 o 20" >3 730 7 39 o 20" 23 73
5 % 4 5 163~ 65 o~ 18~ P 66" o4~ 186" 5 o 5 g~ 50~ 9 g~ 143~ 18-10" 74~ 84~ 124~ -4 |10 79~ o 26 > g 83" 5 o o > 6" 2 g 33~
6 x 3 7 411 705 1o-10" -6~ e 153" 169~ 146~ 4o 48" 50" 9 g~ 143~ N 44~ 84~ 124~ N 8 39~ o > o o3 73 7 39~ o Py >3 o
6 x 4 9 1737 750 2o 128" 248" 176~ or-ar 186" 5 o 5 g 5o 98" 1437 18-10" 74 84 124 -2 |10 29 o Py > g 837 9 29 o > 6 P 83"
7 %3 7 16-0 86 1 121" o8- 16 -3 16-97 146 P a8 50~ 9-g~ 12-37 N a4~ a2 12-4" - 3 39~ o 20" 23 B 7 39~ o 20 23 T3
7 x4 9 184" 86" 131 13-9 26/-10 87" 14 186 5 o 5 g 5o 9 g 1437 18-10" 44 8 -4 1247 -4 |10 29 o Py > g 83 9 29 o > 6 P 83"
8 x4 5 1947 96" VIR 149 28'-10" 97" 214 186" 5o o g 5o 98" 1237 8 -10" 2 an 84 122 e-a" |10 29" o Py P 83" 5 29" o 26 P 33"
TABLE OF REINFORCING STEEL FOR ONE END TOTAL QUANTITIES NOTE:
CULVERT ONE END
SIZE 2 WE) BARS 2 Wy(E) BARS YE) 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.
3 x 2 #5 11'-6" #5 10'-4" 3-11" 3.2 395 36.09
3x 3 #5 167-2" 5 14°-5" 3-11" 4.9 537 53.08 123,
4x2 | *s |n-er [ w5 | 1047 o 3.6 426 | 36.09 I PIPE ARCH AND ELLIPTICAL PIPE CULVERTS
4 %3 #5 16'-2" #5 147-5" 4-11" 5.3 573 53.08 130
- PR . — R VARIES 3 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 3 ¢ PIPE RUNNER 7 S’ & "H' FROM SIZES SHOWN.
5 % 3 *5 162" s 145 60" g 610 53.08 iI s . QQBSTHE FOLLOWING ADDITIONAL
5 x 4 56 20°-11" #6 18°-7" 60" 7.9 823 81.17 € _Ce €y Cqo N S g (@) 1 ADDITIONAL Y(E) BAR
- on p e o b A S . (b) #4-T1 BARS e 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
Y e i BARS -
Tx3 |5 | 1e2 75 | 145 g1 6.8 676 68.75 ca| ©3 EQUAL EQUAL THE WEIGHT OF THE ADDITIONAL BARS AND THE
7 x4 6 20°-11" #6 18°-7" 8'-1" 9.3 903 101.08 FlELD cuTTNG DIAGRAMSPACES G2l Cun SPACES - ADDITIONAL QUANTITY OF CONCRETE IN THE HEADWALL
t SHALL BE ADDED TO THE QUANTITIES SHOWN.
8 x 4 6 20-11" s 187" 91~ 10.2 950 121.00 FIELD CUTTING DIAGRAM
Q(E) BARS V(E) AND VI(E) BARS
o b1tz TEauy o
L-4" / 4
[ VARIES . N / TOEWALL END .
— o - - o o o SHEET 2 OF 2
| = [I—l - = i | i | ; (B 20 PIPE RUNNER LAYOUT
| ~ ~
N J J - - ~
& & 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 SINGLE CULVERTS
M SPACES FOR BOX CULVERTS FOR PIPE ARCHES FOR BOX CULVERTS FOR PIPE ARCHES 15° SKEW 1:4
@Cp@ FIELD CUTTING DIAGRAM J(E) DOWELS *
ouacd H(E) DOWELS bl UUNWELRD SLOPE H < 4
APPROVED. paTe 67172009 FLBARS -
" CHIEF ENGINEER STANDARD B15-04




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 R WASHER
: : N [ /7 \\ PLACED IN A 7”@ HOLE
\:\\XZ/\\/Z\\\ P CONTRACTOR SHALL N ss2 & BOX CULVERT - i \ B ZIEE+ 174+ ORILLED THROUGH THE
- < L~ - 8 HEADWALL OR A ¥, x 8"
-0 HHE PROVIDE BARS AS S ‘ j 7 .
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| 9 ! 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 ™ ; Vi /2" B -SCH. 40 PIPE = Y(E) BARS 1.
C(E) BARS — : 5% B -SCH. 80 PIPE : Wa
DIE) BARS = Z(€) BARS
» ] = SECTION F-F TOP OF WINGWALL PIPE 0.D. + 1/2" TOP OF WALL
~l3 /Y\» SECTION C-C
SECTION A-A PIPE 0.0./2 ¢ PIPE & BOLT )
1
NOTE: 1 5 um
J & H DOWEL BARS NOT REQUIRED WITH EXISTING P 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
ELEVATION AT WING 0.D. OF PIPE Ve 'V,
NOTE: KE) OR PIPE ARCH
JE) DOWELS Voo . —
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
1—N | H(E) DOWELS X 2
I-V D HEADWALL \n L1 E(E) BARS SLOTTED HOLE
F ENDT‘ F J(E) DOWELS PE) /K(E) BARS — Y(E) BARS !
1k h
. _J RBARS 6" \
~ YR
- anI i E(E) BARS B ¢ PIPE ARCH 172
w = ~
= 3 CL. &
; = \L \1 o HALF PLAN HALF PLAN S5t on - 1
- N _ SR ———
&§ £ SHOWING REINFORCEMENT SHOWING DIMENSIONS -
S = BLOCKOUT FOR PIPE
& \(§ - H BARS (WIDTH=PIPE 0.D. + '™
g g@ = — —  Y(]) BARS— g~ i .
Q7 ; ~N o) =
5/ w UE) - H(E) DOWEL BN
o/ &¢ [ S BARS ) | — Y [™~— 3,76 BOLT WITH WASHER OR
g %3 & S35 ~ WE) |_{~—DE) BARS J(E) DOWEL T e [ THREADED ROD EPOXY GROUTED
N s — BARS L — =] || N IN A %@ HOLE WITH A MINIMUM
Y £z u Ve = Aty EMBEDMENT OF 9. A %" HOLE
& ab z " S Y o IN THE PIPE RUNNER MAY BE
& N 3O 4 ¢ 2 w FIELD DRILLED IN LIEU OF THE
< Q & = z < o n
S o < Suw z & o = z SLOTTED HOLE SHOWN.
g & o ~ ) W ®
&g & N °% | ls oz @ 229 2 f :
5 vo & S S8 223 & SECTION THRU TOEWALL
o LL 55 5 ’ 2%% I,
S A < < & v I .
S e& I = ° | —c@® BAR \ ¢ CULVERT
< @& IS — O H .
R IS S 2. n UE) BARS | AL
= S 2 BN ‘I BARs ™ L/
S 3 Do !
AL ) j [ | i
= |
° = . 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 ‘ ' S(E)
. w w \‘E CULVERT Yy TF|  BARS E CULVERT SKEW ORIENTATION
0~ WR
Wy, (Tye; WW| 10" | WF, 2 3-0” \ Lo, L1 OR L4 |
|
Wo TOEWALL END S = DESIGN SPAN ‘ PIPE RUNNER - ‘
0 H = DESIGN HEIGHT SECTION 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 oare 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. .. ... .. . -
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, C9-C1z 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 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

¢ CULVERT W SECTION B-B
(HALF NOT SHOWN SIMILAR)\ w1
YR "
JEE) DOWELS 3z 3 H
s
M | 10 LA TOP OF WINGWALL
. 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 f Cm
S(E) BARS g 1] I [ >
& H(E) DOWELS M
(SIE) BARS i " =
SIMILAR) : UGE) BARS
() BARS 2 (UI(E) BARS ®
(ULIE) BARS = SIMILAR) ) o 4 WIDE BLOCKOUT
SIMILAR) z \jk | —Q FOR PIPE
- v Q(E) BARS —
N < /¢ PIPE ARCH \3/,,”91 x 11 BOLT WITH WASHER OR ¥,
w o CLs @ 12 THREADED ROD EPOXY GROUTED IN A
e 22 I w HALF PLAN Y"'® HOLE WITH A MINIMUM EMBEDMENT
~ % HOWING REINFORCEMENT BAR N OF 7. A %" HOLE IN THE PIPE RUNNER
= \ ; SHOWING REINFORCEME BARS SHOWING DIMENSIONS ey B e e N L oF The
< | W(E) BAR « e . o SLOTTED HOLE SHOWN.
S (WIE) BARS SIMILAR) 3 3 9 H 12
o A g NEZTY | 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 et - 5 } .
L = z" Z N T T
§ |t =2 o BB —an] »
z 2 0 ¢ +=—===1+4 7 b
\(/ = 2® € < = | /4= DIRECTION OF TRAFFIC
KN o %Dw mitl YE) BARS I /Al Y(E) BARS . /‘ﬁ 7777777777777777777777 ¢ ROADWAY
o ) =
o s E o E
¥ 5 . % || % JE) DOWELS — | I DIRECTION OF TRAFFIC —»// i
/ = D
’ ¥ 7 — 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 OUANTITIES 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 g
' 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
@CLMQ 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 RER CUT LINE el EQUAL SPA. TOEWALL END EACH 1 FOOT INCREASE IN DIMENSION “S".
NL+4” (15° WALL) = =t H(E) DOWELS PIPE RUNNER LAYOUT 2 BARS FOR 15° WALL, 2 BARS FOR 45° WALL.
NR+6" (45° WALL) cq ‘ ¢ Cis ‘ crr a- . . 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 FI(E) BARS VI(E) AND VI(E) BARS | N fj_-‘
3 v 5 Illinois
I| © S - o ‘]bllwagy
™ oy SAFETY END TREATMENT FOR
. co | 6 2o | 7(E) BARS SINGLE AND MULTIPLE CULVERTS
@O&% L(E) BARS S(E) BARS FOR BOX CULVERTS FOR PIPE CULVERTS 3OANSDKESW=’Vi:I§IE|%<_8
6-1-2009
PEEROVED .. " CHIEF ENGINEER PaTE T(E)—BARS STANDARD B18-05
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BEDDING
AS REQ.

PLAN-0° SKEW, H=4’ PLAN-0° SKEW, H= 18’
4 A OTHER PRODUCT OR

STONE RIPRAP
BEDDING MATERIAL

/ LT e (AS REQUIRED)
, N§ S
1/ / 7. a
/ . ]
g /
. : . : .. FILTER FABRIC
R SR SR (AS REQUIRED)
SEE NOTE 1 A0 o e osnstase 5 .
] ; 77 5577 , ‘
7 o 4 SEE NOTE 1
/ : / o M
% SECTION B-B

NOTES:
1. THE PREFERRED METHOD FOR ACHIEVING EROSION
PROTECTION AT END SECTIONS SHOULD BE THROUGH

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

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

PRODUCT USED.
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 AND NOTES PROTECTION
3-11-2015 | REVISED NOTES
STANDARD B19-02

QOV\NQ%W 3-1-2010

DATE

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




TOP SLOTS

INTERMEDIATE SLOTS

BOTTOM SLOTS

4"'x4"x2" FOR GRATE 67x4"x2" FOR GRATE (TYP.) 4''x4""x2" FOR GRATE
o . . . R
I 1 | | - | | | | | | | | |
ol S~ 74 DIAMETER EXPANSION S E DIMENSIONS AND QUANTITIES IN TWO WINGWALLS 1:4 SLOPE
L g=2 BOLTS AT 18 CTRS. = _1 3
>lo (BOTTOM SLAB) = DIMENSIONS NO. OF SPACES CONCRETE REINF.
= 35 N CHUELI\(/;E{T CLASS SI 3 |BARS
) EX og4— ® H L S T u A E B C D c.Y. (POUND)
36" 3-8 14-0" 14'-5//g" 20 | 2r-g | 22 | 2r-2v - 4 1.33 188
N N [ I [ Q(I - [ : I - O] o | ax 1o | w12 132 o [oa | < - e s
48" 4-97 18°-4" 18'-10%," 20 | 32 | 22 | 2t - 6 2.23 304
V(E) BARS hE) BARS
L 54" 5-37 207-4" 20°-11Y," 20 | 3-e | g | 2r-pn q 2 2.72 379
60" 5-10" | 22'-8" 23'-4%" 27 | 3-6 | 2repr | 2w - 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" (84" MAX.) 8" | o
‘ TABLE OF BARS
TYPE [ IN ONE WINGWALL 1:4 SLOPE
dlo [— — .
BN NO. 4 REINFORCEMENT BARS
H #4 v(E) BARS AT 127 C] ] " CULVERT 0
= g - ) HEIGHT MARK(E) TYPE | geaip |LENGTH| o b
S -7 DIAMETER EXPANSION . °
= — " Cyr o g
e BOLTS AT 18 L1 vE Bars T 36" h 36 STR. 4 13-8
%4 h(E) BARS AT o & = 3/4" EXP BLT | --- 3 -
FLOW LINE EQUAL SPACING v 36 2 7 5-6" | 2/-0" | 3'-6"
o KK v4 x(E) BARS AT 127 ' STATION, OFFSET AND . @ n@© BARS x 36 1 15 | 327 |22 | 1-0”
My /INVERT ELEVATION TYPE 2
. - i : i [ 42" h 42 STR. 5 |16'-0"
[ SES LI ”\ s \\A RN A\ x(E) BARS 374" EXP BLT | --- 4 -
L . @ _ s e e T . v 42 2 10 6'-0" | 1'-117 | 4'-1"
TS N N7 g g w(E) BARS < 42 ) 17 30 | g | 1o
EXISTING CUTOFF W Pl b/ . R N
o | e A B o R p " ( . 48" h 48 STR. 5 |18-0"
[y 4y S "4 wiE)  — o 3/4" EXP BLT | --- 4 -
4 +(E) BARS 4J S
0 . B b "4 +(E) BARS ) B — - v 48 > 12 | g5 |1-10 | 4-77
%4 () BARS @ 12 12" ol . /L ¥ 48 ) 19 | 3a | g | g
N .
= o 54" h 54 STR. 6 |20-0"
%4 1(E) BARS AT 12 SECTION A-A . . - 3/4" EXP BLT | --- 4 ---
4 niE) BARS AT 12 1. | WIDTH OF FLOOR SLAB | v 54 2 14 |e-11" | 1-10" | 5'-1"
— x 54 1 21 3-2 | 2'-2" | 1'-0"
NOTES: 3K CUT BARS IN FIELD 40 | 4~ SECTION B-B 60 h 60 STR 7 | 2oan
TO FIT MINIMUM 27 .
. v(E) BARS ARE TO BEGIN AT THE CULVERT END OF THE SLOPE HEADWALL B < 1t 3/4" EXP BLT | --- 5 ---
VERTICAL CLEARANCE 8 SINGLE BOX ¢ 84" WIDTH e A A e IV e
2. ¥ DIAMETER EXPANSION BOLTS SHALL CONSIST OF SELF DRILLING x 60 1 23 | 32 | 20-2v | -0
EXPANSION SHIELDS AND ¥ DIAMETER HOOKED BOLTS. HOOKED
BOLTS SHALL EXTEND A MINIMUM OF 9 INTO NEW CONCRETE WITH
ANCHORAGE IN ACCORDANCE WITH THE STANDARD SPECIFICATIONS. TABLE OF BARS IN SLAB 1:4 SLOPE
MINIMUM CERTIFIED PROOF LOAD = 4,080 LBS. (PER FT. OF FLOOR SLAB WIDTH)
NO. 4 REINFORCEMENT BARS
EXISTING HEADWALL CULVERT NO. REINF. BAR [CONCRETE CLASS .
HEIGHT MARK(E) TYPE | pegp | LENGTH a b LB. % | SI .Y % GENERAL NOTES:
TO BE REMOVED
367 " 36 1 1 41 o1 | 9o 27 45 l. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥ X 45° CHAMFER.
w 36 STR. 1 13/-57 CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF
+ 38 STR 18 W-(0'-4) ONE FOOT BELOW FINISHED GROUND LEVEL.
Yt EXP BLT | --- 0.67 ---
s 36 3 1 3-77 2. COVER FROM THE FACE OF CONCRETE TO FACE OF REINFORCEMENT
22 n 42 1 1 -7 277 | 2:-0" 32 53 BARS SHALL BE 2" UNLESS OTHERWISE SHOWN.
_____ w 42 STR. 1 15°-9"
+ 42 STR | 20 W-(0"-4") 3. CONCRETE QUANTITIES SHOWN ARE FOR REINFORCED CONCRETE BOX
¥, EXP BLT --- 0.67 ——- CULVERT HEADWALLS.
s 42 3 1 3-77
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 17-9
+ 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 (VeH).
OF HEADWALL 2 DEEP.  fm === —— s 48 3 1 3-7
REMOVE CONCRETE HEADWALL —| 54" n 54 1 1 4-11" -1 | 20 37 64 6. ALL REINFORCEMENT BARS SHALL BE EPOXY COATED (E).
\ w 54 STR. 1 19-9”
t 54 STR | 24 W-(0"-4")
¥ EXP BLT | --- 0.67 ---
s 54 3 1 3-77
60" n 60 1 1 4-11" -1 | 20" 39 .70
w 60 STR. 1 22-1"
t 60 STR | 26 W-(0"-4")
Ya't EXP BLT - 0.67 ---
s 60 1 3-7" . .
Illinois
REMOVAL DETAIL NOTES: ( Tollway
l. 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
2-07-2012| REVISED TABLE QUANTITIES CONCRETE BOX CULVERT
2. THE LONG LEG OF THE “n(E)” BAR SHALL BE VERTICAL. AND NOTES < 84" WIDTH
3% 3-11-2015| REVISED TABLE TITLES AND =
@&m@, ouacD 3. SEE STANDARD B23 FOR GRATING DETAILS. NOTES
2-7-2012
APPROVED, ... .. . ..... .. DATE 3-31-2016| STATION, OFFSET & INVERT
CHIEF ENGINEER ELEVATION MOVED. STANDARD 820_05




TOP OF WINGWALL

NOTE:

n M M (| Mm M M M

= SEE TYPICAL GRATE DETAILS

U J J J o J J J

PLAN VIEW (NO SKEW)

SINGLE BOX CULVERT £ 84" WIDE

¢ ROADWAY
|

R
Z

A

SECTION A-A
END TREATMENT -

MULTIPLE OR SINGLE CELL

BOX CULVERT

1:4 SLOPE

SEE
TYPICAL
GRATE ' |
DETAILS '

L

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

omre 2-1-2012

VARIES
Ma
My /v).(' e

STATION, OFFSET AND
INVERT ELEVATION

< N
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& : N
>< o x
- ol N
e BAR NO. 2 N ~
. >
@ —~ L L v 3 —
o [a =z
— [ <
[&) &) =
N Yo't X 17 (TYP.) N v
o \ o S
© ~ © E ~
e ~ ~ e & =
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<t < 2
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< e s = = E
2 =z 2 Q
[ a4 (=} =z o
uwl < @ w (] <
@ 3 p} [}
L /j L
[ T t
:N — :N
> WE B
1 x|z U L 1 U
&L JZi
2'-6" TYPE A GRATE e
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
B 2/-al/y 3w - 22.
e 5 A 2| y-0.75 (W33 /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
- 204l 7
54 4 A 2| oy WoL33 /2 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

o X 17 (TYP.)
BAR NO. 2

Y

2-6" TYPE A GRATE

2'-0"" TYPE B GRATE

GRATE

(WITH SKEW)

DIMENSIONS *'S”” FOR SLOPE 1:4
FOR VARIOUS CULVERT SIZES AND SKEWS

CULVERT NO . o< 20° o ¢ 30°
HEIGHT SKEW <10 107¢20 207¢ 30
36" 14'-5Vg" 14-7%" 15-4Y4" 16-8"
42" 16'-10" 171" 1711 19'-5'/4"
48" 18'-10%4" 19-2//4" 201" 21'-10"
547 20'-11/p" 21-3%" 22'-3%" 24-2%"
60" 23-4%" 23'-8%," 24'-10%" 26'-11%"

o

Ya

SECTION B-B

GENERAL NOTES:

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).

FOR QUANTITY CALCULATIONS DIMENSION “'W” SHALL BE
MEASURED IN FEET.

QUANTITIES FOR SKEWED HEADWALLS NQOT SHOWN.
PAY ITEMS ARE IDENTIFIED BY AN ASTERISK ( % ).
ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL

DISPLACEMENT TO UNITS OF HORIZONTAL DISPLACEMENT
(VeH).

Ilinois
V 1ollway

DATE

REVISIONS

06-01-09

CHANGED SECTION B-B

DIMENSION REVISED NOTES.

02-07-12

DELETED SECTION FROM

PLAN VIEW.

GRATING FOR

HEADWALL TYPE IV

BOX CULVERT < 84" WIDTH

3-31-2016

STATION, OFFSET AND

INVERT ELEVATION MOVED.

STANDARD B21-03
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V(E) BARS hE) BARS
PLAN
NOTE:
B v(E) BARS ARE TO BEGIN AT THE CULVERT
| C END OF THE SLOPE HEADWALL
6 I
g I3
hI(E) BARS R 03
\ © Pho g,
~M
¢ S
% D r 4. o 2-30
B
4 N
*‘1 30 (Tjw @ 2'.g.
%4 VIE) BARS AT 127 Ty Y. N
& A
IS
_ ~
VI(E) BARS < o0 VARIES
Max.
#4 N(E) BARS AT - 9.
M, 2
EQUAL SPACING 2~ IN. 77
. STATION, OFFSET AND
%4 S(E) BARS @ 12 ¥¥4 x(E) BARS AT 12 .
T — /FINVERT ELEVATION
. 2D R . ot
o §§§§ ©| . —t . e . . - 7).
X B 5 T
N IS .
M /<A\/ — "
1 a ®4 w(E) BAR AT 12
N )
+HE) X% CUT BARS IN FIELD
BAR . TO FIT MINIMUM 2"
| *4 HE) BARS AT 12 VERTICAL CLEARANCE
#4 n(E) BARS AT 12"
Bed ced SECTION A-A S
a0 | 4
g
W w w
8-4" MAX. 8'-4" MAX. 8'-4" MAX.
8" 21 MIN. 8" 8" 21 MIN. 8 8" 8"
(TYP.) (TYP.) .
i i N
X [% PIPE ARCH Uf PIPE BN >
1 : : 1
1 ‘ ‘ !
x2—**4 hI(E) BAR
8" CTRS.
T 1L L || || Eacw FacE 4| | | | ] = h(E) BARS
x(E) BARS —}—
W) BARS |+ [f— ViE) BARS
. e
M|
! i 3l
1 1 f »
Jf : "1 sie) BARs
~—| — +(E) BARS s
f—2-74 vIE) — }
BARS @ 6" CTRS.

‘ WIDTH OF FLOOR SLAB

|
‘ EACH FACE (TYP.)‘
‘

WIDTH OF FLOOR SLAB

SECTION B-B

ELLIPTICAL PIPE OR PIPE-ARCH

SECTION B-B
CIRCULAR PIPE

‘ ‘ WIDTH OF FLOOR SLAB ‘

Gonl0 ¥ ovacs

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

DATE

2-7-2012

Cc-C

SECTION

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" 327 | 12007 | 120-alyr | 2e |28t | 20-2n | 202 | - 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" | 22'-8" | 23-4¥y | 2v | 367 | 22| 2-20| - 8 - 3.36 428
66" 6-4 | 248" | 255V | 27 | 367 | 22| 2-2v| 4 4 - 3.96 517
127
r_——‘o o)
»
_| 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 |11-8" h 131 STR. | 4 |w-10-4
o iy | e | 2y v 131 1 8 5'-0" 4'-4" 8"
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 t 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" | 5-57| g~
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 | 1 165"
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. | & [220-4" 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 | g
H 66 STR. | 7 |e4r-an o5 n 54 1 1 4-117 | 20-11 | 2= 76 .60
6/-4" v 66 ) TR YR TV P 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 -8 | 1-0"| 8"
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 | 1-6"| 8" 87 !
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 2-07-2012| REVISED TABLE METAL PIPE & PIPE-ARCH
DISPLACEMENT TO UNITS OF HORIZONTAL DISPLACEMENT (V:H). QUANTITIES CULVERTS
3-11-2015| REVISED NOTES
7. ALL REINFORCEMENT BARS SHALL BE EPOXT COATED (E). 3-31-2016] STATION, OFFSET_AND
INERT ELEVATION. MOVE, ST ANDARD 822_04
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SINGLE BOX CULVERT < 84’ WIDE
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NOTE:

! |
SECTION

A-A
END TREATMENT - MULTIPLE OR SINGLE CELL
BOX CULVERT

1:4 SLOPE

TYPICAL

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

REINFORCEMENT BARS AND GRATE SPACING ARE

SIMILAR TO BOX CULVERT AT NORMAL

(NO SKEW).

Gonl0 ¥ ovacs

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

omre 2-1-2012

[ BAR NO. 2

/*‘/z” X 1" (TYP.)
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27-0"

TYPE B GRATE

GRATE DETAILS
(WITH NO SKEW)

LENGTH PLUS SKEW DISTANCE

BAR NO. 1 |
[ /i

[%”xw

@

Ya"

ot X 17 (TYP.)
BAR NO. 2

2'-6” TYPE A GRATE

Y

2'-0" TYPE B GRATE

GRATING DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE IV

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%,1 1-10/5" 16.6W - 19.3
- —4l/ 18.3W - 22.4
P 5 A 2 W15 Wé.gz,i 2'-4Y,
1 B 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 : 1-10Y/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,
3-31-2016] STATION, OFFSET AND ~
INVERT ELEVATION MOVED. STANDARD B23-03




EDGE OF PAVEMENT PAVED SHOULDER

CONCRETE OR FULL DEPTH

ASPHALT PAVEMENT

¢ TRENCH
|
\
: AGGREGATE SHOULDER

ASPHALT STABILIZED

SUBBASE (IF USED)
EXISTING OR PROPOSED
SIDE SLOPE

SUBGRADE AGGREGATE
(SEE NOTE 2)

(SEE NOTE 9

AS NEEDED To MEE
T

REQUIRED DEPTH, D
— .

PIPE UNDERDRAINS, 6"
(SPECIAL)

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

LOCATIONS WITHOUT GUTTER

FILTER FABRIC
ENVELOPE

EDGE OF PAVEMENT

CONCRETE OR FULL DEPTH

ASPHALT PAVEMENT

PAVED SHOULDER ¢ TRENCH
I
VARIES !
— ‘

ASPHALT STABILIZED IO
—_ ¢ 7
AN
SUBGRADE AGGREGATE Wz, A, ‘é (SPECIAL)
(SEE NOTE 2) SR AN aA ey £
2 oot L OIRLOIRILSOS
04005300 NN A3 NEEDED TO MEET
2% MIN. ; REQUIRED DEPTH, D,
(SEE NOTE 9) ——

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

FILTER FABRIC
ENVELOPE

LOCATIONS WITH GUTTER

¢ BARRIER

‘ CONCRETE BARRIER
1 CONCRETE BARRIER
1 BASE

i

| CONCRETE GUTTER
‘ (SPECIAL)

CONCRETE OR FULL DEPTH PAVED SHOULDER

ASPHALT PAVEMENT

VARIES
—
ASPHALT STABILIZED
SUBBASE (IF USED) L .
NS oo
SUBGRADE AGGREGATE LAY e
(SEE NOTE 2) BoACBEEOTRED ENY N
st et et
SN THICKNESS OF 2% MIN
— (sE
27 MIN. CAPPING STONE E NOTE g)
(SEE NOTE 9)

SLOPE TO UNDERDRAIN

PIPE UNDERDRAINS, & (ENCASED WITH FABRIC THICKNESS OF CAPPING STONE

SLEEVE (SOCK) IN CA-16 BACKFILLED TRENCH)
PERFORATIONS SHALL BE TURNED DOWN

FILTER FABRIC
ENVELOPE

LOCATIONS WITH VARIABLE HEIGHT DOUBLE FACE BARRIER

CONCRETE SLOPED HEADWALLS TYPE III
SEE STANDARD B10O

PIPE UNDERDRAINS, 6"

PIPE UNDERDRAINS, 6"

f EDGE OF SHOULDER

COUPLING OR EQUAL

WITH 2 CLAMPS (TYPICA7\

f EDGE OF SHOULDER

FLOW —— > FLOW — ~

FLOW — = FLOW =

i

90° ELBOW (TYPICAL)

OR PIPE UNDERDRAIN, 6" (24" RADIUS MINIMUM)

(MODIFIED) (TYPICAL) o
=
p

o —

2

o

=z

PIPE UNDERDRAINS, 6" S

(SPECIAL) 3

nel

2 [ ]
T

Ay

/ \

ON GRADE

CONCRETE SLOPED HEADWALLS TYPE III
SEE STANDARD B10

RODENT SHIELD INSERTED

MAXIMUM ALLOWABLE DRAINAGE GROUT (TYP.) T\Q 2" TO 3" INTO PIPE
DISTANCE TO OUTLET OR SEPARATION BACK OF ‘"mA
DISTANCE BETWEEN OUTLETS HEADWALL S
ROADWAY A e
PROFILE DISTANCE o B
GRADE () I e
<1 250 FT. B A
BETWEEN 1 AND 2 375 FT. T
>2 500 FT. (NOTE 5) END OF
PIPE
ool ¥ sacs RODENT SHIELD PLACEMENT
APPROVED. . . ... ... ...... paTe 67172009
CHIEF ENGINEER

1

D)
|

\CLUED CONNECTION (TYPICAL)

PIPE UNDERDRAINS, 6"
(SPECIAL)

12

—
L
|
=
]
o
|
|
]
/

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

AT SAGS (LOW POINTS)

DETAIL OF PIPE UNDERDRAIN OUTLETS

8" MIN.

OVERLAP

240
(SEE NOTE 4)

127

FILTER FABRIC ENVELOPE

1

0.063 DIA.
AFTER GALVANIZING

0.44""

0.44"

SECTION A-A

SHIELD

(SEE NOTE 7)

NOTES FOR PIPE UNDERDRAIN

1. 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.

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

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

4. IN AREAS WHERE ROADWAY LONGITUDINAL GRADE IS LESS THAN 0.5%, DIMENSION WILL
INCREASE AS NECESSARY TO MAINTAIN MINIMUM 0.57% SLOPE IN PIPE UNDERDRAIN.

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

6. 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.

7. 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.

8. 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.

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

DATE REVISIONS

Ilinors

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

(MODIFIED) DETAIL.

V 1ollway

11-01-12 | REVISED NOTES, MODIFIED PIPE

11-01-12 UNDERDRAIN WITHOUT GUTTER.

3-11-2015| REVISED PIPE UNDERDRAIN

DIMENSIONS.

PIPE UNDERDRAINS

3-31-2016| REMOVE RUBBLIZED DETAIL, ADD

VAR. HEIGHT BARRIER DETAIL.

STANDARD B24-04
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ALIGNMENT (2 REQ'D)
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"

i i
!
| [
s IR,
A Aw<$ | I
e | et ST HH———— 11— )
t v
o
o L
2‘/2” | | i
MR |
[ [ 45° (TYP.)
P
TOP VIEW
—~t- 24// —
L 224" L
&V
—
% 2 — 2
e 22" -l 6" -
- 363 -
SECTION A-A
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SECTION D-D TOP VIEW

CAST GRATE
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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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SECTION A-A DATE REVISIONS
03-31-14 | ADDED FRAME AND GRATE FRAME AND GRATE
CASTINGS TYPE 21A
QOWQ% 6-30-2008
PEPROVED. . " CHIEF ENGINEER eaTE STANDARD 826'01
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SECTION E-E
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NOTES: — 7 D < |
1. ALL FRAMES AND GRATES SHALL CONFORM TO THE -~ 2" -
REQUIREMENTS OF ART. 1006.14 FOR GRAY IRON
CASTINGS AND TO ART. 1006.15 FOR DUCTILE IRON
CASTINGS. 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.
3. GRATE SHALL NOT BE BOLTED TO FRAME.
4, CURB BOX SHALL BE BOLTED TO FRAME WITH 5/8”
GALVANIZED HEX. HD. BOLT AND NUT WITH GALV
WASHERS.
5. CURB BOXES SHALL ONLY BE USED AT SAG LOCATIONS.

&
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linois
V 1ollway

FRAME AND GRATE

TYPE 21A

STANDARD B26-01




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

221/ X4 X 1" SAFETY BAR
(2 REQ’D) (SHOWN IN TOP VIEW ONLY)
|
—* | - |
________ N L N
I ' ' . |
I | |
i | I '
Lo |1 | | _ [ ‘
i I | |
i [ ' ' .
| S I ' ' S RS
| © I ' ' - ~
' i L | J
A | — .| I B R B L 1y A | o =
| I | | - ISR
| |1 N
L | I : ' ' N J :
I Il | r L
: | Al :
| | S ’* v
| |
Wie' | | : 24>T_'_'_’¢‘/2” L I I 22" - ‘
I N
| e
e rirr———————~ f T~ 45° (TYP) : :
V N‘ V
FRAMES BOLTED TOGETHER w/
(3) %-11 X 3 GALV. HEX. HD.
BOLT AND NUT w/ GALV. WASHERS 10"
TOP _VIEW SECTION B-B
24" 24"
224"
|
N 7
Vi
NZal
S Z)
|
- 6// . 227/8// | . 227/8// . 6// |
30, 309, SHEET 1 OF 2
SECTION A-A Hlinois
V 1ollway
CAST FRAME DATE REVISIONS
03-31-14 | ADDED FRAME AND GRATE FRAME AND GRATE
CASTINGS TYPE 22A
APPROVED, paTe 6-30-2008
"7 T CHIEF ENGINEER STANDARD 827'01




Gonl0 ¥ ovacs

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

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)

™
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DIRECTION OF TRAFFIC [ >

EDGE OF PAVED GUTTER, TYPE G-3, MODIFIED (87'-0")
SHOULDER
/KGUTTER' TYPE G-3 [EDGE OF PAVEMENT
6'-0" _ GUTTER, TYPE G-3
- A T B
CUTTER I_> GUTTER I_>
TRANSITION TRANSITION -
4 \ A}
N - Vi MW M M 7AW M N
‘L S-"BACK OF GUTTER g — % % % §@ D fe T Rﬁ n /' i i A
DRAINAGE ] S D ® ® @ ® Gl TAPER
STRUCTURE AS & < S REQUL
REQUIRED ! 180" 50:1 TAPER L, B

¢ |
~ — i
i IV 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¥,"" MIN. ‘ ‘
PAVED SHOULDER AGGREGATE SHOULDERS AGGREGATE SHOULDERS
SPECIAL, TYPE C
SPECIAL, TYPE C BAVED SHOULDER
= GROUND LINE _ - GROUND LINE
S A /%
il Qi
GUTTER, TYPE G-3, MODIFIED CUTTER, TYPE G-3
SECTION A-A SECTION B-B

GUTTER, TYPE G-3 TRANSITION AT TRAFFIC BARRIER TERMINAL, TYPE T1 (SPECIAL)

NOTES:

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

SHEET 1 OF 3
Ilinors
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
QOWQ%W 5122010 3-11-2015| REVISED NOTES
AEPROVED. . " CHIEF ENGINEER paTE STANDARD 828_03




DIRECTION OF TRAFFIC |::>

EDGE OF PAVED
SHOULDER

GUTTER, TYPE G-2

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

[ EDGE OF PAVEMENT

GUTTER, TYPE G-2

60" -0
GUTTER I—} A GUTTER I—} B
TRANSITION TRANSITION -
! \ V /fBACK OF GUTTER ” — = M 2 v - -
1wl MM M
| TR [ 1 I g o fe ] e
\DRAINAGE i Q) ® ©), @ ® 6:1TAPE

STRUCTURE o
AS REQUIRED &,

18'-0""

XS REQUIRED

-
oo
6:1 TAPER —~—_ POST

40'-0" AGGREGATE SHOULDERS, TYPE B

AGGREGATE SHOULDERS SPECIAL, TYPE C

50:1 TAPER

L.

Gonl0 ¥ ovacs

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

3-1-2010

VARIES

FACE OF RAIL

1'-2¥%"" MIN, |

PAVED SHOULDER

I

AGGREGATE SHOULDERS
SPECIAL, TYPE C

——— GROUND LINE

GUTTER, TYPE G-2, MODIFIED

000 SO

SECTION A-A

PAVED SHOULDER

PLAN

17-2%," |

FACE OF RAIL

GUTTER, TYPE G-2

SECTION B-B

I

AGGREGATE SHOULDERS
SPECIAL, TYPE C

GROUND LINE

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

NOTES:

L, s

DRAINAGE STRUCTURE
AS REQUIRED

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 TRAFFH)E::::>

10'-0""

GUTTER,

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

ASPHALT WEDGE |

40'-0"

/*EDGE OF PAVEMENT

I_} A I_» g I_’ C N GUTTER, TYPE G-3
o o D GUTTER £
- R 370 [ EDGE OF PAVED SHOULDER I_> TRANSITION I_>
I4
| H% _ v/ — ] ML AW ] ]
\ -] 5> U Ie to fo Yo R
1 TYPE G-3 MODIFIED g @ @ SEL(\)EXRED
5 FRAME AND GRATE J o TAPER Ao L; £

L :

PAVED SHOULDER\\

18'-0"

L.

6:1 TAPER

AGGREGATE SHOULDERS, TYPE B

Lo

l-—(¢ POST

_ | AGGREGATE SHOULDERS SPECIAL, TYPE C

7/

j—y
R SN e N @ 7

NNV

SECTION A-A

AGGREGATE
SHOULDERS,
TYPE B

ASPHALT
WEDGE

PAVED SHOULDER\\

- VARIES |

VARIES |

Qs

SECTION B-B

IV AR |

AGGREGATE
SHOULDERS, TYPE B

GROUND LINE

VARIES

GROUND LINE

2 ez
22020 )90
ARIRK

ASPHALT SHOULDER TRANSITION

Gonl0 ¥ ovacs

APPROVED. .

L . . . DATE
CHIEF ENGINEER

3-1-2010

GUTTER, TYPE

PLAN
-3 1"-9”
PAVED SHOULDER
\\ 1210 VARIES
SECTION C-C

GUTTER, TYPE G-3, MODIFIED

TRANSITION

PAVED SHOULDER

DRAINAGE STRUCTURE
AS REQUIRED

AGGREGATE SHOULDERS
SPECIAL, TYPE C
GROUND LINE

0,
0000 &S

o o//(\
0 S
CUTTER, TYPE G-3
PAVED SHOULDER AGGREGATE SHOULDERS SECTION E-E
SPECIAL, TYPE C
— GROUND LINE
ESehre 7
G
GUTTER, TYPE G-3, MODIFIED NOTES:
SECTION D-D GUTTER TRANSITIONS WILL BE PAID

FOR PER FOOT AS GUTTER, TYPE G-3.

G-3 TRANSITION TERMINATION AT TRAFFIC BARRIER TERMINAL,

TYPE T1

(SPECIAL)

SHEET 3 OF

\

linois
V 1ollway

GUTTER TRANSITION AT
TRAFFIC BARRIER TERMINAL
TYPE T1 (SPECIAL)

STANDARD B28-03




DIRECTION OF TRAFFIC C—>

EDGE OF PAVED SHOULDER
GUTTER, TYPE G-2, MODIFIED (62'-0')

/YGUTTER, TYPE G-2 ’FEDGE OF PAVEMENT
6'-0" 6’-0” GUTTER, TYPE G-2
ul GUTTER A GUTTER ' B
TRANSITION I TRANSITION | . L
77 : ! 7]
v /BACK OF GUTTER ”_ __ ‘/@’ ﬁ 1 o %
| : o % &4 & ¢ & & & 4 ¥
\DRAINAGE 5 i @ ®© %@ ° 6"1&31250
STRUCTURE ¢ 18'-0" : 75:1 TAPER ps R DRAINAGE STRUCTURE L, B
AS REQUIRED - - 10-0” | AS REQUIRED
6:1 TAPER | | > A
|
=—¢ POST
40'-0"" AGGREGATE SHOULDERS, TYPE B _ | AGGREGATE SHOULDERS SPECIAL, TYPE C _
PL AN
VARIES - - FACE OF RAIL 1,_23/,, FACE OF RAIL
1'-2%4" MIN. ‘ 4 “
PAVED SHOULDER AGGREGATE SHOULDERS
SPECIAL, TYPE C PAVED SHOULDER AGGREGATE SHOULDERS
GROUND. LINE SPECIAL, TYPE C
: v S P GROUND LINE
il N ey,
GUTTER, TYPE G-2, MODIFIED ) A
GUTTER, TYPE G-2
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 TI1-A (SPECIAL)

Ilinors
V 1ollway
DATE REVISIONS GUTTER TRANSITION AT
3-01-2013] REVISED GUTTER TRAFFIC BARRIER TERMINAL
3-11-2015| REVISED NOTES TYPE T1-A (SPECIAL)
@ % 1-1-2011
APPROVED, . .CHIEF EN.GINEE.R . DATE STANDARD 829_02




SLOPE STEEPER THAN 1:3

6" A

h(E) BAR

V(E) BARS

1.D. OF PIPE
I

STATION, OFFSET
AND INVERT
ELEVATION

/
/

e
/
/

i

10"

alE)

"

30

2'-0"

T
<7
/

({0
<7
<\.ﬁ

<\/.
C

|
< d 4
<

<
?B

[™~— wE) BAR

3cL
£ <

[™~— () BAR

™ w(E) BAR

SECTION A-A

(DIMENSIONS)

2\/2//

3"CL

3"'CL
-]

SECTION A-A

(REINFORCEMENT)

4\/4//

FIELD)

v(E) - BARS

TE) - BARS ale)

L -

D
0.D. OF PIPE

45°
(TYP.)

h(E) BARS
TOP & BOT

BAR

wl(E) TO w3(E)

BARS (TURN OR CUT TO FIT IN

E)

v(

4\/4//

12

BARS e 12”

Gonl0 ¥ ovacs

APPROVED. .

L . . DATE
CHIEF ENGINEER

2-7-2012

2 w(E) BARS

PLAN

HEADWALL - TYPE I

(PIPE DIAMETER <36')

V(E)

BARS 12"

¢ PIPE AND HEADWALL

(CUT TO FIT IN FIELD)_|

v(E)

BARS e 12”

(Cut

a(E)
BAR —

TO FIT IN FIELD)

—hI(E) BARS @ 12"
EACH SIDE
(CUT TO FIT

IN FIELD)

E
BARS |

T(E) BARS

@ 18"(%)

E

BARS

FRONT ELEVATION

TABLE OF DIMENSIONS AND QUANTITIES

NOTES:

1.

1.

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 QUT
OF BARS.

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

COVER FROM THE FACE OF CONCRETE TO FACE OF
REINFORCEMENT BAR SHALL BE 3" FOR SURFACES
FORMED AGAINST EARTH AND 2 FOR ALL OTHER

SURFACES UNLESS OTHERWISE SHOWN.

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

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

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

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

FOR EROSION PROTECTION SEE STANDARD BIS.

FOR ONE HEADWALL

INSIDE
DIA.OF
PIPE

SLOPE
OF

DIMENSIONS

REINF.

CONCRETE BARS

FILL A

B C

D E

F

CLASS SI (POUND)

21"

1:3

26"

17-27 2 g

>_gn 11,

3-8/,

1.6 C.Y. 75

24

1:3

2'-10"

1-4" 2/_g

2-11" | 8-10Y"

FTRPIVAT

2.1 C.Y. 80

270

1:3

30

1-8" 30"

330 9-7

4'-5Y,"

2.0 C.Y. 100

30"

1:3

34

1-7" 330

3-6'" 10/,5\/2//

411"

2.7 C.Y. 120

36"

1:3

47-0"

r-10" [ 310"

4'-1" 12/,4\/2//

5-10Y5"

3.6 C.Y. 145

TABLE OF

REINFORCING STEEL FOR ONE HEADWALL

21" 1.D. PIPE

24" 1.D.

PIPE

27" 1.D. PIPE

30" [.D. PIPE 36" 1.D. PIPE

SIZE

=z
o

LENGTH a

o
=z
o

LENGTH a b

NO.

LENGTH a b

NO.

LENGTH a b NO.| LENGTH a b

a 4

g-3 31/,

10"-2"

-] -

-1 |3-21/," -

1 12-0"

36" , 13'-10" | 4'-1" ,

h #4

g -7 27-3

30

10"~

o > —6" | 3'-10"

-0 |2-10"] 4-1

2] 9-5"

3.1 | 3o -0 3-8

#4

30 ,

3-10" | - -

4~ , -

5| a-1r - -

DN | —

5_g" , ,

\ #4

4-0" 1-0"

3.0

4-3

-0 | 3-3"

4-6" 1-0" | 3-6"

4'-9" 1'-0" | 3-9” 5_qv 1-0"

+ #4

4-0" 1-6"

26"

4-3

-6 | 2-9”

28" 16" | 3-1"

#4

77 _

8'-6" _ _

0-17 | - -

4'-10" -6 | 3-4" 5-4" 1-6"

41"

4-4m
3'-10"

4

6'-0" _

6'-11" - -

=N |00 DN —

711" _ -

10°-0" _ _ 12'-0" - -

#4

— =N O DN

—|= (NN —

5-11" - -

8- ~ ~ 10'-6"" , -

6 -7 7 _ 8'-6" 7 7

#4

411" _ _

== N~

JERY [ N PN

4-7" , - 7-6" 7 B

SHEET 1 OF 2

Hlinois
V 1ollway

DATE

REVISIONS

2-07-2012

ADDED 21" AND 27 DIA

PIPE AND REVISED TABLE

QUANTITIES

3-11-2015

REVISED NOTES

HEADWALLS
TYPE T AND II

STANDARD B30-02




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




STATION, OFFSET AND ELEVATION AS

EARTH EXCAVATION FROM SPECIFIED ON PLANS

FURROW TO REMAIN ON
SLOPE TO FORM DAM

SO EPEN

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

DATE

STATION, OFFSET AND ELEVATION AS

EARTH EXCAVATION FROM SPECIFIED ON PLANS

FURROW TO REMAIN ON
SLOPE TO FORM DAM
I

| ﬂ
> | <= EDGE OF > o EDGE OF
i 2 PAVEMENT it =2 PAVEMENT
3} =5
s EDGE OF ol EDGE OF
& |_— AGGREGATE Qv |_— AGGREGATE
> A SHOULDER > SHOULDER
= o 50’ SPACING &
= o = STONE CHECK o
= — = = DAMS (TYP.) =
T T
i3 v £ v
oo xlo ~— GUARDRAIL
=z <=
= Si=
(@&} (&}
<t S <t
o Ol
n Oln
— < — > N
50" SPACING \
STONE CHECK— CLEAR ZONE
DAMS (TYP.)
DEFINED CLEAR ZONE LOCATIONS SHIELDED LOCATIONS
PLAN VIEW: NOT TO SCALE PLAN VIEW: NOT TQ SCALE
CLEAR ZONE GUARDRAIL
4 ;}S%JTLDER EDGE OF EDGE OF
PAVEMENT PAVEMENT
=
o
[am
,,,,,,,,,,,, _
(@}
[a
777777777777 FURROW
FURROW DETAIL
DETAIL
. NOTES:
TOP STONE CHECK DAM . —
K 1. INSTALL STONE CHECK DAMS AT 50’ SPACING ALONG
’
FURROW. STONE CHECK DAMS TO CONSIST OF CA-7 STONE,
%OE;OTNEN%ONBE%LNDBLANKU 2 LONG, FILLED TO FULL DEPTH OF FURROW
FURROW ONTO SLOPES. ‘ 2. FURROW TO BE SLICED/TILLED ALONG LEVEL CONTOUR
: ' BEGINNING.
! i 3. FURROWS SHALL NOT BE INSTALLED IN UNSHIELDED,
1 1
'. STATION, OFFSET AND ELEVATION UNDEFINED CLEAR ZONE LOCATIONS.
t AS SPECIFIED BY PLANS
\ ]
UNCOMPACTED EARTH /
\ EXCAVATION FROM FURROW TO . .
\
\ REMAIN ON SLOPE TO FORM DAM Hlinors
" g { 7olh
NG e DATE REVISIONS
e em -7 FURROW DETAIL
FURROW DETAIL
3-31-2016 SECTION VIEW: NOT TO SCALE
STANDARD B31-00
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