[Tollway Standard Drawing Revisions

[Section B

Drainage Structures, Curbs, Curbs & Gutter and Ditches
Standard |Modification Summary Effective 11/1/2012
Bl Gutter and Curb Details
Sheet 1 |Added Concrete Gutter Overlay Detail
Added Note 8
Sheet 2 |Changed Gutter Crack Control Joint Spacing from 25' to 15' cts.
B8 Catch Basins Type G
Added Type G-2 Modified Frame & Grate
Modified pipe bell detail-Mortar & Grout
Added Note 11
Renumbered Notes 11 to 12, 12 to 13
B24 Pipe Underdrains
Deleted Previous Note 12
Renumbered Note 13 to 12
Modified placement of filter fabric envelope- without gutter detail.
Revised minimum subgrade slope to 2%.
Effective 2/1/2013
B12 Trench Drain Detail
Revised mainline shoulder grade from 4% to 3%.
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NOTES:

1.

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

GUTTER TRANSITION DETAILS STANDARD DRAWING

TRAFFIC BARRIER TERMINAL TYPE T1 (SPECIAL) B-28

TRAFFIC BARRIER TERMINAL TYPE T1-A (SPECIAL) |B-29

TRAFFIC BARRIER TERMINAL TYPE T5 AND T10 B-2

TRAFFIC BARRIER TERMINAL TYPE T6 B-3

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

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

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

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

CONTINUOUS #4 BARS SHALL BE LAPPED A MINIMUM OF 2°-0"" IN ACCORDANCE
WITH THE LATEST IDOT-BRIDGE MANUAL.

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

CONCRETE GUTTER OVERLAY
SHEET 1 OF 2
Ilinors Tollway .
Open Road's for a Fl“ sture
DATE REVISIONS

2-7-2012 | REVISED NOTES
11-1-2012] ADDED CONCRETE GUTTER OVERLAY
MODIFIED GUTTER CONTROL JOINT SPACING

GUTTER AND CURB DETAILS

STANDARD B1-05
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GUTTER TRANSITION NOTES:

1.

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

SEE STANDARD B3 FOR GUTTER TRANSITIONS AT BRIDGE APPROACH.

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

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

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

. CONTINUOUS *®4 BARS SHALL BE LAPPED A MINIMUM OF 2°-0" IN

ACCORDANCE WITH THE LATEST IDOT MANUAL.

SHEET 1 OF 2

DATE

REVISIONS N

6-1-2009 | REVISED NOTES, MODIFIED G2/G3 GUTTER

Ilinors 1Tollway

TRANSITIONS

9-1-2009 | ADDED GUTTER TRANSITION TERMINAL DETAIL|

Oper Roadss for & Faster F

REVISED NOTES

3-1-2010

RELOCATED GUTTER TRANSITION DETAIL TO

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

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

GUTTER TRANSITIONS

APPROACH

2-7-2012 | REVISED NOTES

STANDARD B2-04
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1. WIDTH AND SLOPE MAY VARY DEPENDING ON
SOIL CONDITION OR R.O.W. REQUIREMENTS.

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

3. ALL SLOPES ARE EXPRESSED AS UNITS OF VER-
TICAL DISPLACEMENT TO UNITS OF HORIZONTAL
DISPLACEMENT (V:H),
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\
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Open Roadls for 3 Faster Fi

DATE

REVISIONS

6-1-2009

REVISED NOTES

DITCHES AND DITCH DIKE

STANDARD B4-01
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CONCRETE FLUME

NOTES:

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

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

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

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

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

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

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

CURB OF TYPE REQUIRED

PAY LIMITS CURB OF TYPE
REO'D
OPTIONAL CONST. J01N7 SHOULDER

. 0 @

CONTINUOUS ®=4
EPOXY COATED
BAR IN CURB

! EDGE OF
MIN. L SHOULDER
PAID FOR AS CURB

SECTION C-C
ADJACENT TO CURB

DATE REVISIONS

e | REVISED NOTES CONCRETE FLUME DETAILS

STANDARD B5-01
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NOTE: 3 % CuT BARS IN FIELD TO FIT 3 CLR.

MIN. 2 CLEARANCE

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

THE SLOPED EXTERIOR

HEADWALLS.

‘m’ BARS

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

BONDED CONSTRUCTION JOINT

ISOMETRIC VIEW
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SECTION A-A

PIPE REMOVAL
AND REPLACEMENT
AS DETERMINED
BY THE ENGINEER

PIPE SKEW

PIPE SKEWED 0° PIPE SKEWED 30° MAX, GREATER THAN 30°
\

! g 30°
0 &7
' " Y w 55
8 30° MAX [ o‘* [
i T
Q<
52
|7
of
Croe oF sore—" e\\:‘) ‘2&0\’&
PLAN VIEW OF STRUCTURE LOCATIONS nor

PIPE DIA’S

15° SKEW
NOTES:

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

30° SKEW

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

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

{

EXIST. HEADWALL OR END
SECTION TO BE REMOVED A\

INSTALLATION DETAIL

PIPE DIA’S

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

SPA. u BARS (Typy |SPA-

FRONT ELEVATION

NOTES:

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

ALL REINFORCEMENT BARS SHOWN SHALL BE EPOXY COATED.

BAR BENDING DETAILS ARE DIMENSIONED OUT TO OUT OF BARS.

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

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

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

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

[S UNDAMAGED AND FULLY FUNCTIONING.

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

ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT.

DRILL AND GROUT ¥,"@

REINFORCING BARS

-
@ 12"CTS. IN A 1§ HOLE ?
e
o
N [
] i
EY
o
<
+ BARS ) |7 T|:
] z|?
T2
0
*4 BAR CUT FROM n BARS — @
(=]
g

PRECAST CONNECTION DETAIL

SHEET 1 OF 3

DATE

REVISIONS

1-1-2011

REVISED NOTES

2-7-2012 | DELETED TWIN PIPE DETAILS,

DELETED PIPE DIA. 18", 24",

30" FOR 134 AND 1:6 SLOPES,|

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

DELETED SIDE PIPE DESIGN

STANDARD B6-03




REINFORCING BAR SCHEDULE REINFORCING BAR SCHEDULE REINFORCING BAR SCHEDULE

DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE III 1:4 SLOPE TYPE III 1:4 SLOPE TYPE III 1:6 SLOPE TYPE IIT 1:10 SLOPE
PIPE DIMENSIONS NO. OF SPACES|CONCRETE |REINF. NO. 4 REINFORCING BARS NO. 4 REINFORCING BARS NO. 4 REINFORCING BARS
CLASS SI [STEEL PIPE PIPE PIPE
DIA gy L | M |P]| s T|lu |v |w/|ale|s|cl|o]|cuyn Lies. DIA NO. DIA NO. DIA NO.
MARK | TYPE |REQ'D.| LENGTH| o b MARK | TYPE | REQ'D.| LENGTH| a b MARK | TYPE | REQ'D.| LENGTH| o b
36 [3-107(147-8"[4-3[ 4= | 15-1s |27 20-87 |60 | 77-a|2:-27 20| - 3|1 5.9 360 o5 N N oo e - % N N ool a0 - o8 1 1 e |25 =
427 | 4-5(17°-0"[4"-8"| &7 | 17°-6Ya" |27 |3:-2[6"-6"[1"-1012-6|2"-6| 4 |- | - 7.6 450 n36 2 36 2-3" | -6 | 9 n36 2 50 -3 | -6 | 9 n18 2 46 2-6" | I'-9" [ 9"
8 |5-0719-47|5-0"| 67| 1911~ |2 |3-2"|7-0"|8"-a"| 26" 26| - e - a3 250 n36 | STR.| 8 -6 | - - h3 | STR. | 8 21-8" | - - ni8g | STR. | 6 20-4" | - -
x36 2 8 3-0" | 2-0"| 1'-0” x36 2 8 3-0" | 2-0"| 1'-0" x18 2 5 3-0" | 2-0"| 1'-0"
36" [ 136 | STR. | 17 7-0" - - 36 ["+36 | STR. 24 7°-0" - - 18" [ 118 [ STR. 23 4'-0" - -
u36 | STR.| 6 3-8" - - u36 | STR. | 6 3-8" - - ul8 | STR. | 4 2-0" - -
v36 3 10 a-9" | I'-3" | 3-6" v36 3 14 24-9" | 1'-3" | 36" wl8 | STR. | 5 204" | - -
w36 | STR.| 8 14-2" | - - w36 | STR. | 8 216" | - -
DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE III 1:6 SLOPE 042 1 1 15-11" | 4-9" 042 1 1 51" | 4-97| - a24 1 1 10-5" | 3-07] -
n42 2 40 2-3" | 1-6" | 9" n42 2 58 -3 | 1r-6"| 9 n24 2 56 2-3" | 1-6" | 9"
PIPE DIMENSIONS NO. OF SPACES | CONCRETE [REINF, n42 | STR.| 10 17-0" | - - n42 | STR. | 10 25-4" | - - h24 | STR. | 6 25-4" | - -
oIn CLASS SI|STEEL x42 2 8 3-6" | 26" 1'-0" x42 2 8 367 | 26| 1'-0" x24 2 6 3-0" | 2-0"] 1'-0"
H L [m|P S Tl v | w/|A |JE |B|C |D]CUYD|LBS 42" [T1a2 | STR.| 19 76" - - 42" [Tta2 | STR. | 28 | 76" 5 - 24" [T424 | sTR. | 28 50" - -
36 [3'-10"| 22°-0"|4*-3"| 4| 22'-3'/p" |2" |2'-8" |6'-0"|1"-4"|2'-8" |2 -4 | - 7 - 7.9 510 ud2 | STR. | 6 a-2 - - ud2 | STR. 6 -2 - - u24 | STR. 4 26" - -
a2 3 12 5-4 | 1'-3" | 4-=1" vaz 3 17 5-4" | 1'-3" | 4-1" v24 3 13 3-9" | I'-3" | 2-6"
42" - _erlar_qe] g o100 . e soar|7e-10' 20 -8 | 2= - v
2 |4-57|25'-67|4'-8"] 6| 25'-10" |2" |3-2" |6’-6"[1"-10"|2°-8"|2"-2" | 5 4 10.2 640 o s T B T - o s 8 o - YIS R C TR .
ag” |5-0"|29'-0"|5'-0"| 6| 29'-4%s" |2v |32+ |7-0"|8-a"|2-8|2-2n | 7 | 1 | - 12.6 760
1 1 17-9" | 5-4" a48 1 1 17-9" | 5-4"| - 030 1 1 12-37 | 3-1"| -
048 2 46 2-3" | -6 | 9" n48 2 66 2-3" | 16" | 9 n30 2 68 2-3" | -6 | 9
STR. | 10 19-47 | - - hda8 | STR. | 10 28-8" | - - h30 | STR. | 8 3r-27 | - -
”48 2 9 3-6" | 2-6"| 1'-0” x48 2 9 3-67 | 2-6"| 1'-0" x30 2 7 3-0" | 2-0"] 1'-0"
48" | ta8 [ STR. [ 22 8'-0" - - 48" [ tag | STR. 31 8'-0" - - 30" [ +30 [ STR. | 34 6'-0" - -
w8 | sTR.| 6 4'-9" - - ud8 | STR. | & -9 - - u30 [ sTR. | 4 3-0" - -
. va8 3 14 510" | I'-3" | 4-1" vas 3 20 510" | 1'-3" | 41" v30 3 18 4-3* | 1'-3" | 3-0"
DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE III 1:10 SLOPE s T 9 T . vas TS T 9 T . w30 TSR 7 T T e .
PIPE DIMENSIONS NO. OF SPACES %EungE% gﬁggt T3 I I TR ST
PIA Ly | L M |P] s Tfu|v |w/|a |€e |B|]c|Dp]cuvo|LBs ni6 | 2 80 | 2-3" | r-6"]| 9"
h36 | STR. | 8 362" | - -
187 |2-3+[ 20-102°-3~| 2| 20'-11 [2"|2-8|3:-0"|ar-a|2-2 [2-07 - [ 6 | 1 4,0 310 <36 2 g 30" | 20 10
247 [2-9~] 25°-103-0" 3| 25°-115 [27|2-8"| ar-05°-a"[27-a7 [ 2- 4| - 8 1 6.1 440 36" 136 STR. 39 7-0"" - -
307 | 3-a"| 31-87 |3-67| 47| 31-10" |27|2-85-0"|6-a"|2-27 |1-8"] - | 11 | 1 .9 840 u3% | STR. | 6 3-8" - -
v36 3 23 a-9* | 1'-3" | 3-6"
36" 3:_10" 36"8" 4:_3:: 4:: 36"10'/4" 2:: 2:_8:: 6"0" 7:_4:: 20_2:: 20_2:: - 13 1 12.1 810 w36 STR. 8 36'-2" _ _
42" |4-5+]a2-6" |4-8~| 6| 42:-8Y%" [2"|3-2"|6-6"[1-10]2 -2~ [1-8| - | 12 | 6 15.4 1010
28" |5-07|48 -4 |5-07 67| 48-7" |27|3-277-0"|g-a"|2-a" |2-a7| - | 15| 4 90 | 1220 042 1 1 1511 | 4-9"| -
nd2 2 92 2-3" | r-e" | o9
hd42 | STR. 10 a2-0"| - -
x42 2 8 36" | 2-6"| 1'-0"
42" [ t+a2 | sTR. 45 7'-6" - -
w42 [ STR. | 6 a2 - -
vaz 3 21 5-4 | 1'-3" | 41"
w42 | STR. | 8 a2-0" | - -
048 1 1 17-9° | 5-4"| -
n48 2 104 | 2-3" | -6 | 9
h48 | STR. 10 ag-0" | - -
x48 2 9 36" | 2-6"| 1'-0"
48" [ +48 | sSTR. 52 8'-0" - -
w8 [ STR. | 6 a-g - -
va8 3 32 510" | I'-3" | 41"
w48 | STR. | 9 ar-107] - -
o
—<— Cur
_ ~Ling
o
,,| 3
- NOTES:
TYPE 2 TYPE 3 1. THE ‘v’ BARS, TYPE 3, SHALL BE ORDERED FULL LENGTH AND CUT IN THE FIELD.

THE REMAINING PORTION OF THE ‘v’ BARS SHALL BE USED IN THE OTHER WALL.
2. THE LONG LEG OF THE ‘d’ AND ‘n" BARS SHALL BE VERTICAL.
3. QUANTITIES ON THIS DRAWING ARE BASED ON THE CAST-IN-PLACE DESIGN.
4. "STR.” = STRAIGHT BAR.

5. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS OF SHEET 2 OF 3

HORIZONTAL DISPLACEMENT (V:H).

HEADWALL TYPE III

18/-24""-30""-42""- 48"
Qa4 ovacs FOR 1:4, 1:6, AND 1:10 SLOPES

................. paTE 2-7-2012

CHIEF ENGINEER STANDARD 86_03

APPROVED




GRATE DIMENSIONS AND QUANTITIES IN

ONE HEADWALL TYPE IIT END ENTRANCE 1:4 SLOPE

INSIDE GRATES BARS FOR ONE GRATE HEADWALL GRATES
DIAMETER | peaMBER | TYPE BA?:;R T BA?:;R T EACH( o
REQUIRED | REQ'D. LENGTH LENGTH
EOD. | Reop. REQ'D. GRATE | TOTAL
6 B 2 6-7" 1 1-10Y," 103
36" 608
6 A 71 12 24y 121
a2 2 /e 705
= 13 24y 119
8 2 2 Y2 941
6 2 =z 13 1-10Y," 108

APPROVED

CHIEF ENGINEER

paTE 2-7-2012

GRATE DIMENSIONS AND QUANTITIES IN

ONE HEADWALL TYPE TIIT END ENTRANCE 1:6 SLOPE

GRATE DIMENSIONS AND QUANTITIES IN

ONE HEADWALL TYPE TIIT END ENTRANCE 1:10 SLOPE

INSIDE GRATES BARS FOR ONE GRATE HEADWALL GRATES
[PI'E%ER NUMBER TYPE BAR NO. 1 BAR NO. 2 EACI‘:LBS.)
DIAM REQUIRED | REQ'D. BARS BARS
EQ'D REQ'D. LENGTH REQ'D. LENGTH GRATE TOTAL
2 A 2 6-7" 11 2'-aYp" 112
36" /e 860
7 B 2 6-7" 1 1-10Y" 103
6 A 2 -1 12 2'-4Yp" 121
42" /2 1126
5 B 2 -1 12 1-10'%" 100
A 2 -7 13 2'-4Y/p" 130
48" s /2 1278
2 B 2 7-7 13 1-10Y" 19
7 6" SPACING A
A
r’ Yam X 2”_\ BAR NO. 1
([
C 1 [
L» I 1 N
Al
! SR
x| %
| & S| S| &
! = Yo' (TYP) <| o O
| . e
' = ! ElE| E
' z | | 5| %
| ~ R | Kk
| S - | ~f ™| -
| z | 3
| < | =
[a1]
| [/ |
C i ] [ i
7 1=
Ya x 27 BAR NO. 1
9Y/2" 6" SPACING 9y,

TYPICAL GRATE

INSIDE GRATES BARS FOR ONE GRATE HEADWALL GRATES
D]EJEEER R’é%ﬂ?ggn R.II-_:YOF:[E) BABFl:: NO. 1 BABRI;R NO. 2 EAC;LBS.)
" | reop. | “ENOT™H | peop. | LENOTH GRATE | TOTAL
18" 8 2 3= 5 1-10Y" 53 a1
1 c 2 3-7 5 1'-aYpm a8
247 9 B8 2 q-7 7 1-10'" 69 141
2 A 2 a7 7 2-a%" 63
30+ 12 B 2 5'-7" 9 1-10Y5 86 1o
2 c 2 5e-7 9 1'-aYy 8
16 B 2 6'-7" 1 1-10Y5" 103
36" 1535
a 13 B 2 7.1 12 1-10Y5" 111 2043
7 o 2 7.1 12 1'-4Yp" 100
a8 19 B 2 -7 13 1-10Y5" 19 2443
2 A 2 70-7 13 2-aly" 108
NOTES:

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

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

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

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

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

Vo'

TYP.

Yo Ve

SECTION A-A

SHEET 3 OF 3

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

STANDARD B6-03
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COVER (SEE DETAIL) ‘\ . 4ran N
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SECTION A-A (TYP.) 4(E) BARS © 210
9" CTRS. 3-0"
P.C.C. APRON AND CURB EF. (TYP) o
2-6" 4-0" 2'-6" CLASS S1 CONCRETE— |
24" o 2" GALVANIZED STEEL COVER DETAIL ' ) BARS @
. 6 CTRS, SECTION C-C
(NOTE 5) STORM SEWER PIPE e
AS SHOWN ON PLANS
T Bz FRAME AND GRATE DETA
: w || STORM SEWER |, 3|3
/ P of. -| PIPE AS SHOWN / SIS
i 4, Ve ELEV. — ON PLANS o= p p
| CURB OF TYPE . LY 2SI AL
PG CONCRETE APRON '1 REQUIRED 3-0" 9 1 3 S a3 (TYP)
I L SVe" N 5 R R
I— —||L. H — NORMAL SHOULDER T - & - ~
WELDED WIRE FABRIC EDGE_ELEVATION y — T g~ T49. 't 1 . &
6 x6" MESH *AE) — 6" [ 6~ (NOTE 5 6 [ — -5 L1l =4 Bars o . : N\
GCAUGE (NOTE T | d T 6 V(I:;EQSE FEA7\ = ! " : ¥2'-6" (TYP.)
gskgsnmgéf'zgmciuw INOTE T - e e o o Ml & ol l
| i 2l = S — 1 2-%4(E) BARS Efur K ° "l
| (TYP. FOR FOOR) -~ 7 - - o 4" (TYP)
SECTION Al-Al SECTION C1-Cl ¥ vor | [l RNVERTOT O
= - v
8 I
MIN.,
SHOULDER EDGE SHOULDER EDGE LINE (TYP.) TYPICAL REINFORCEMENT
LINE WITH CURB WITH CURB
& GUTTER , v |lgw|gv  progn SECTION A2-A2 AROUND STORM SEWER PIPE
.
4
3'[/8::
~ ATCH BASIN TYP
/—PROPOSED SLOPE
-
it b NORLMA'};E:'-ESN NOTES FOR SLOPE DRAIN INLET: NOTES FOR CATCH BASIN TYPE B:
v S . NOTES FOk
o = 1. THE LOCATION OF THE SLOPE DRAIN INLET SHALL BE AS SHOWN ON THE
3 = CONRETE COLLAR @ L/2 PLANS OR AS DIRECTED BY THE ENGINEER. THE INLET MUST BE LOCATED b O TION OF THE iicH BASIN SHALL BE AS SHOWN ON THE PLANS OR AS
7 3.9~ 1 € IN THE FIELD TO CLEAR THE POST SPACING OF EXISTING OR PROPOSED .
- |<—— IF L > 40-0" GUARDRAIL. WHERE CONDITIONS REQUIRE THAT THE SLOPE DRAIN INLET 2. FOR MATERIALS AND CONSTRUCTION REOUIREMENTS OF THE CATCH BASIN, REFER
SEE NOTE 5 |

BE LOCATED ADJACENT TO A GUARDRAIL ANCHOR INSTALLATION, THE
SLOPED DRAIN INLET MUST BE CONSTRUCTED OUTSIDE THE LIMIT OF THE
ANCHOR INSTALLATION. 3.

TO THE STANDARD SPECIFICATIONS.

FRAME AND GRATE FOR CATCH BASIN TYPE B SHALL BE NEENAH FOUNDRY COMPANY
TYPE R-3455C OR APPROVED EOUAL.

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

2'-8/5"

2. INLET CONSTRUCTION EXCLUSIVE OF P.C.C. APRON SHALL BE COMPLETED
PRIOR TO SHOULDER OVERLAY. CONSTRUCTION OF P.C.C. APRON SHALL 4.
FOLLOW SHOULDER OVERLAY.

1’-0" MIN. COVER
THE MATERIALS AND CONSTRUCTION OF THE INLET SHALL CONFORM TO THE
APPLICABLE PORTIONS OF THE STANDARD SPECIFICATIONS AND THE
SPECIAL PROVISIONS. s.

INVERT EL. 3.
PER PLAN

[

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

STORM SEWER

12 CCSP (16 GA.) THRUST BLOCK 4. THE CONCRETE CURB WITHIN THE P.C.C. APRON WILL TRANSITION TO

MATCH THE SHAPE OF ABUTTING CURBS.

3-#5(E) BARS, 2°-6" LONG

@ 1'-6” CTR 5. [INCREASE NORMAL SHOULDER SLOPE WITHIN LIMITS OF P.C.C. APRON AND

SHAPE TO DRAIN INTO INLET OPENING. THE INLET OPENING SHALL BE 6.
2!/>' BELOW THE NORMAL SHOULDER EDGE ELEVATION.

REINFORCEMENT BARS DESIGNATED (E) SHALL BE EPOXY COATED.

SLOPED HEADWALL
OF TYPE REQUIRED 6.

GALVANIZED STEEL COVER PLATE SHALL CONFORM TO THE REQUIREMENTS OF
THE STANDARD SPECIFICATIONS. GALVANIZING SHALL BE IN ACCORDANCE
WITH ASTM A123 (AASHTO MI1D.

SECTION B1-B1

BAR INSTALLATION

DETAIL 1.
SLOPE DRAIN INLET 8.

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

PRECAST CONCRETE UNITS FOR SLOPE DRAIN INLET WILL BE ACCEPTABLE
PROVIDED THEY MEET ALL THE REQUIREMENTS SHOWN ON THIS DRAWING.

FABRICATION DRAWINGS SHOWING PIPE OPENINGS, REINFORCEMENT AND

OTHER PERTINENT DIMENSIONS WILL BE REQUIRED FOR EACH UNIT, FOR DATE

REVISIONS

CATCH BASIN TYPE B AND
SLOPE DRAIN INLET

APPROVAL BY THE ENGINEER PRIOR TO FABRICATION. 2-7-2012 | REVISED REINFORCEMENT BARS

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

@&aﬁ@){\a‘uﬂﬁ& 9.

APPROVED paTe 27772012

STANDARD B7-01

CHIEF ENGINEER
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TYPICAL REINFORCEMENT

AROUND STORM SEWER PIPE

Qo ¥ oocs

CHIEF ENGINEER

1'-6"

T

T

BAR_hi(E)

10"

—

10"

BAR_S(E)

>

—

1% MORTAR
GROUT AS CLASS SI
REQUIRED
(TYP) rCONCRETE
- %4 (E) BARS @ 6"
Lo CTRS. E.F. (TYP.)
"M
A *4 (E) BARS @ 9" CTRS. E.F. (TYPE G-1,
'(/ G-2 & G-3)
f *4 (E) BARS @ 6" CTRS. E.F.
ol B (TYPE G-3 MOD.)
@' 19 1TYPE G-1 217
= TYPE G-2 1'-11”
@ |l {7YPE G-3 3-0"
> P11 | TveE 6-3
L | | IMODIFIED 6°-5"
3 .
(TYP.) ‘h o
b
1| J .
N[O B
x
e |- - PESE ) I N vy
b‘ > D ' b“ . m\-‘ﬁ A .b‘ . b‘ ]
Ll ‘ N—e4 () BARS @ 6"
CTRS. EA. WAY E.F.
10" (TYP, G-1, G-2, & G-3)
127 (TYP. G-3 MOD.)
SECTION A-A
STORM SEWER | t
SIZE AND
LOCATION AS ‘
SHOWN ON PLANS
P ‘ TYPE G-1 1'-2"
- b TYPE G-2 1'-11”
| - TYPE G-3 2-0”
: ! s TYPE G-3, MODIFIED 2'-5"
‘ .'A-
| ‘A .
[ :
|| | '.“A" NOTE:
| I . POSITION OF OPENING VARIES
L FROM 3'-2" TO 5°-4" MEASURED
| FROM BACK OF GUTTER LINE
; A g: i (AA .
MORTAR GROUT AS P ‘
REQUIRED (TYP.) 1 l4e ! o 8" MIN, (TYP.,)
&y .
R e
|
SECTION B-B

CATCH BASIN TYPE "G SERIES

pate 67172009

BAR +(E)

LIFTING LOOP TO BE

'/2"® x 270 KSI STRANDS TO
BE BURNED AFTER PRECAST
CONCRETE LID IS SET IN
PLACE

3" R.
BENT)

/ TOP OF
SLAB

(CoLb

1'-0"

8"

6

(TYP.)

LIFTING LOOP
DETAIL

gr-5
2y 17-*3 S(E) BARS @ 6" CENTERS.
TYP. S
8l -0 CLASS SI CONCRETE
22 : 2-#8 h(E) BARS (BOT.) o/ i
& /2-“8 h(E) BARS (TOP) J(g Y
< <
N o |
51 ™V Ma oo s
= |z o=
¥ l3ya 1=
=
1-*6 hl (E) BAR EA. COR.-—= — ek .
TOP AND BOT. (TYP. 2 2-10 'l |~ | o | R
LIFTING LOOP s | IS 5o |25 € IR
TWO PER LID 2 afl- g +
AT OPP. CORNER 4 ™ -5 +E) BOT.HKDI rylea@ L/ i~
1-*6 t(E) BARS e 8” CTRS, || §1-|6 11®) TOPSTRY . \ $ |24 )
(BOT.) | N | @ C
l N | 5 ]_ A=
7-%6 t1(E) BARS @ 8" CTRS. S —on| X
(ToP) | " * L | =
. 1 .
"
REINFORCED CONCRETE LID

DRAINAGE STRUCTURE TYPE G-3, MODIFIED

NOTES:

1.

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

CATCH BASINS TYPE G-SERIES SHALL BE USED IN THE SWALE ON THE HIGH SIDE OF
SUPERELEVATED PAVEMENT.

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

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

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

CATCH BASINS TYPE G-3 MODIFIED SHALL BE PROVIDED WITH A REINFORCED
CONCRETE SLAB TOP AS DETAILED ON THIS DRAWING.

TYPE S FRAME AND GRATE SHALL BE NEENAH R-3338-F MODIFIED BY THE
ADDITION OF THE FOURTH SIDE OF THE FRAME, OR APPROVED EQUAL.

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

TYPE G-3 FRAME AND GRATE SHALL BE NEENAH INLET FOR ROLLTYPE CURB R-3501-U
OR EAST JORDAN IRON WORKS 10004 OR APPROVED EQUAL.

TYPE G-3, MODIFIED FRAME AND GRATE SHALL BE NEENAH INLET FOR ROLL TYPE
CURB SPECIAL R-3501-Ul OR APPROVED EQUAL.

TYPE G-2, MODIFIED FRAME AND GRATE FOR ROLL TYPE CURB R-3508-B2 OR
APPROVED EQUAL.

MORTAR OR SEALER SHALL BE USED WHEN A PRECAST REINFORCED CONCRETE
LID IS USED.

REINFORCEMENT BARS DESIGNATED (E) SHALL BE EPOXY COATED. SHEET 1 OF 2

6?]?2259 DELETE REINF C;lftf[)s:YoP,E\li FRAME & GRATE CATCH BASINS TYPES G AND TYPE G
2-7-2012 | REVISED REINIZ'ORCEM.ENT BARS MODIFIED, FRAMES AND GRATES

11-01-2012] ADDED TYPE G-2, MODIFIED FRAME AND GRATE TYPE G-2, G-3 & G-3 MODIFIED

MODIFIED PIPE BELL DETAIL

STANDARD B8-03
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TYPE G-3 FRAME & GRATE FRAME & GRATE TYPE G-2 FRAME & GRATE TYPE G-2 MODIFIED
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NOTE: SHEET 2 OF 2

SEE SHEET 1 OF THIS SERIES FOR NOTES.

Ilinors Tollway .

Open Roadls for a Faster Fi

CATCH BASINS TYPES G AND TYPE G
MODIFIED, FRAMES AND GRATES
@o.nQ){\ TYPE G-2, G-3 & G-3 MODIFIED

APPROVED .

c

are 6-1-2003 STANDARD B8-03




1t BARS @ 12"

w BARS

1'-8" VARIES

PLAN

1.D. OF PIPE
. PIPE ORI MIN.

x BARS e 12"

w BARS
rPCD
|
\

\

! 46 | 2-0" | VARIES 2-0 |
Ly c
PLAN
46" -0 VARIES | 20"

1L
.

X —

BARS

(SEE NOTE 8)

LD. OF PIPE
‘ PIPE ORI MIN.

1'-8" . VARIES __ 2'-0"
| 1.D. | STATION, OFFSET AND | 1.0. |
 BARS INVERT ELEVATION
(TYP.) - : : (SEE NOTE|9) < s
E2) B R A A © ¥ 5
STATION, OFFSET w BARS D = ‘ _\ P ;r
AND INVERT = wl 7 N wi —;é P ———) ~ b 2la v
ELEVATION | =5 T g L) £ld b = """~ £ S\
iI{l: LV T A _ T 5 R e i | - 3
I v 5 : I :
R e .
—w BARS 6 | w BARS (TYP.)
. x_BARS 3 x BARS
SECTION A-A ELEVATION SECTION B-B SECTION C-C
* MATCH EXISTING OR PROPOSED SLOPE
TABLES FOR REINFORCEMENT AND TABLES FOR REINFORCEMENT AND
QUANTITIES FOR ONE HEADWALL TYPE 1 QUANTITIES FOR ONE HEADWALL TYPE II
REINFORCING BARS REINFORCING BARS
PIPE INSIDE REINF. PIPE INSIDE REINF
CONC.
LD Juark | "o | LENGTH R I e T LD MaRK | gy | Lot | o b c oo | PHiee” | 1 HouL. e
.| te | 4-*4 20" .| ti2]e-*4 | 36" | 26" | 1-0" | --- o p
e 4-9” F-6-2 6" 0.4 C.v. 20 * 12 wi2 | 4-#4 | 10-3" | 4-3 | 2'-0" | 4-0" Erie-2 12,, LG 5
— = E-15-2 15 1.2 C.Y. 50 ®
o |12 [ 4-4 26" F-12-2 12 0.5 C.Y. 25 = g |15 8w | a3 | 33| peon | - T 5 oy e
wi2 | 4-24 5-10" F-15-2 15" 0.6 C.Y. 25 = wi5 | 4-24 | 10-9" | 4-37 | 2-0" | 4@’ 2 Lt
15 |__f15 | 4-*4 3-3" F-18-2 18 0.7 C.Y. 25 * g |_118 | 8-%4 | 50" | 4-0” | 1-0" | ---
wi5 | 4-%4 65" wig | 4-+4 | 11'-3" | 4-37 | 2-0" | 5'-0"
g 18 | 4-%4 4'-0"
! wl8 | 4-#4 7'-0"

SLOPED HEADWALL
TYPE I

Qo ¥ ovocs

APPROVED
CHIEF ENGINEER

paTe 2°1-2012

SLOPED HEADWALL

TYPE II

NOTES:

1.

10.

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

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

BAR BENDING DETAILS ARE DIMENSIONED OUT TO OUT OF
BARS.

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

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

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

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

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

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

Ilinois Tollwa

Cwenﬁbaakﬁvali

DATE

REVISIONS

2-7-2012

REVISED REINFORCEMENT BARS, TABLES

SLOPED HEADWALLS
TYPE T AND TYPE II

STANDARD B9-01
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ELEVATION

EACH #4d BAR SHALL BE PLACED SUCH THAT IT WILL
PROJECT 9" INTQ THE CAST IN PLACE (CIP) CONCRETE
AND 1T SHALL BE 3" BELOW THE TOP SURFACE. HOOKS
IN THE PRECAST SECTION SHALL BE TIPPED TO CLEAR

ALL CONCRETE SURFACES A MIN. OF 2".

CIP
cIp
M P
f WELDED WIRE EXISTING OR _\
PROPOSED SLOPE [T - - 7
i FESR
7 | N
| |
| o PRECAST — : |
S ' > | I
:C.’ %\%\% )/‘“/( il — 7\\: }l( X\ /! st |,)/——-
b 2 \_ ji -
1
#* ' "
o woe C T T e o SECTION D-D
SINIHN s PROPOSED PIPE
(PRECAST) D4J
SECTION A-A
(FOR PIPE AT DITCH FLOW LINE)
cIP CIP
M P 8" N
WELDED WIRE A EXISTING OR
FABRIC | PROPOSED SLOPE
7 L
| S
| BR  <|
—
—1 <
2 Ky : { E
o[:m SN N L. o —
= —— \»S *4d BAR C 10" \—EX]STING R
” s PROPOSED PIPE
MINIMUM (PRECAST)
SECTION A-A
(FOR PIPE ABOVE DITCH FLOW LINE)
~—@ OF PIPE AND V6 PIPE 67V
| HEADWALL | L. ol .
‘ ‘ - 1-0
ifn o (= ym|
T —] #44 BAR—/ 37CL wl5
z ; } (TYP) E=ibs :
a \ WELDED WIRE %|Z ?
: WELDED WIRE FABRIC Tl -
- FABRIC
SECTION B-B © d
M BAR *4d
SECTION C-C

ol ¥ oacs

APPROVED.

" CHIEF ENGINEER

DIMENSIONS AND QUANTITIES

FOR ONE SLOPED HEADWALL TYPE III

DIMENSIONS PRE CAST| CAST-IN- W%FE’EE” REINF. STEEL
PIPE
o CONC. | PLACE | FABRIC
DA B c N M P S L v W |cu. YD. | cu. YD.| sq. yp. | MARK SIZE NO. |LENGTH| LBS.
6" 9 | 2% \1-9% | 1.0 | 1'-87 1-6¥ |2-1Ve| T-2| 1-07| 36| .19 .51 2.67 | d6 &z 12 2'-0" | 16
12 [1-3Y57| 2% |2-4'a| 1-0"| 1"-8" 1'-6¥4"" |4'-6%4" |8-9',"| 1'-0"| 4'-0"| .36 .65 3.80 | d12 #4 14 2'-0" | 19
w 15 |17-6Yo"| 2%a" |2-TVa'| 17-0"| 1-8"" |'-6¥,"" |5'-3%" |9'-6'p"| 1-0| 4'-3"| .47 .73 5.13 d15 #q 16 2'-0" | 21
o
-
v 18 [1-10" | 2%y [2-10%"| 1-0" | 1-8" f-g¥,~ |6'-2'/4" | 10°-5"| 1'-0" | 4'-6"| .61 .80 5.65 | di8 #q 18 2-0" | 24
M
2 217 | 2= | 2% (313 | 1-07 | 1-97 g, (67117 110-3 | 1-37 | 537 .74 1.0 7.42 | d21 #4 22 2'-0" | 29
247 |20-alfp"| 2% 3-S5V | -0 | 20-0"ip-e ¥, | T-9Ya12-4Y7| 1-6" | 67-0"| .86 1.24 8.80 | d24 #4 24 2'-0" | 32
21 |2-TY' 2% [3-8Ya" | 1'-1Y2" 2°-3"1'-6¥,"" |8'-6%"|13-6"| 1'-9""| 6'-9”| 1.03 1.53 12.35 | d217 w4 24 2-0" | 32
30| 2-11 | 2% [3-1¥a| 1-37 | 2'-6 1 -6¥e |95V, | 147-9 | 2/-0"| T'-6"| 1.22 2.00 15.08 | d30 #4 26 2'-0" | 35
PIPE DIMENSIONS PRE CAST| CAST-IN- Wﬁ%gg” REINF. STEEL
D CONC. | PLACE | FABRIC
DA B C N M P S L v W | cu. YD, | cu. YD. | sq. yp. | MARK SIZE NO. |LENGTH| LBS.
6" g 2 | -9 | 1-0 | 1-8 |21 | 3-8 | 85| 10" | 3-6"| .21 57 3.27 | d6 #q 12 |2:-0" | 16
12 [19=3p0 v |2'-3Y"| 1-0" | 17-8" | 2/-1"" | 5'-107| 10-7"| -0 | 4’-0""| .44 .75 4,58 | di12 #4 16 |2:-0" | 21
w 157 |1-6Y"1 2 |2-6Yp| 19-0" | 19-8" | 2'-1" | &'-10| 11'-7" | 1’0" | 4'-3"| .57 .83 5.66 | di5 #4 18 |2-0" | 24
o
-
v 187 |1-10" | 2 | 2-10" | 1’-0" | 1-8" |2'-1" | 8-0" | 12-11"| 1'-0" | 4’6" | .13 .93 7.57 | d18 w4 22 |2-0" | 29
<
2 21" | 2r-1 2 | 31| 1-0 [ 109 | 2-1 | 90" [13-10"| 13" | 5°-3"| .89 1.16 9.83 | d21 #4 24 |2-0" | 32
24" (2:-4lfp) 2 |34 | 11-0 | 20-0n [ 2-1 | 107-2715'-3" | 16 | 6-0" | LI2 1.45 12.51 | d24 #q 28 |2-0" | 37
21 [20-1p 2 3T 11V 203 (21 | -2 18t -T | -9 | 679 | 132 1.77 13.28 | d27 #q 30 |2-0” | 40
307 | 211 | 2 | 31| 103 | 20-e | 201 | 120-47]18-2" | 2°-0" | T'-6"| 1.58 2.14 18.77 | d30 #4 32 |2-0" | 43
PIPE DIMENSIONS PRE CAST| CAST-IN- Wﬁ%&é” REINF. STEEL
i CONC. | PLACE | FABRIC
-D- A B C N M P S L v W | cu YD, | cu. YD.| s, D, | MARK SIZE NO. |LENGTH| LBS.
6" 9 | Y |17-8Y5"| 1-0" | 1°-8"[3-0" | 5'-3"| 10°-11'1 1-0”| 3'-6” | .29 .71 a1 d6 #4 16 2-0"| 21
127|135 1Yy | 2°-37 | 1'-0 | 1'-8"|3-0" | 8'-6"|14’-2"| 1'-0”| 4'-0"| .60 .96 7.27 di2 &z 22 2-0"| 29
?g 15 |1-6Y%" 1/ | 2'-6" | 1'-0" | 1'-8""|3'-0"" | 10'-0'{15'-8"| 1’-0"| 4'-3"| .79 1.07 8.91 dis #4 26 2-0"| 35
-
w
o | 187 |U-10" | 1Yt |29 | -0 | -8 |30 | 11-97 | 1757 | 1'-0" | 4'-6 | 1.03 1.20 10.95 | d18 #4 28 | 2-0"| 31
o
=2t 21 | b -0Vl 107 | 19 [30-07 | 13-3719°-0" | 1-3"| 5'-3"| 1.29 1.51 14.00| d21 #q 34 2°-0"| 45
24 (20-4Yp NV | 3-47 | 1'-0" | 2°-0"|3-0" | 15'-0"|21°-0" | 1'-6"| 6’-0" | 1.59 1.89 15.49 | d24 #4 38 2-0"| 51
277 | 20-T Al | 3-T |-V 27-37|37-0" | 167-6722-10Y5 1'-97| 6'-9" | 1.90 2.30 21.82 | d27 #4 40 2'-0"| 53
307 | 20-11 | 1Y 310Vt | 1-37 | 20-67| 3'-0" | 18-3"[25'-0"| 2'-0"| T'-6" | 2.27 2.79 26.60| d30 #4 44 2-0"| 59
NOTES:
1. THE CAST IN PLACE (CIP) SLOPED HEADWALL SHALL BE CONSTRUCTED FLUSH WITH 9. THE SLOPED HEADWALL DETAILS SHOWN ON THIS DRAWING ARE FOR USE ONLY WITH PIPES
EXISTING OR PROPOSED SLOPE. HAVING DIAMETER OR SPAN OF 30" OR LESS.
2. CLASS SI CONCRETE SHALL BE USED THROUGHOUT. 10. QUANTITIES FOR CONCRETE, WELDED WIRE FABRIC, AND REINFORCING STEEL SHOWN IN THE
SCHEDULES OF QUANTITIES ARE BASED ON A "+ DIMENSION OF 0'-0" AND A 1:2 SLOPE.
3. WELDED WIRE FABRIC SHALL BE EPOXY COATED 6x6-WAxW4, 58 LBS. PER 100 SQ.FT.
1. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS OF
4, ALL REINFORCEMENT BARS SHOWN SHALL BE EPOXY COATED. HORIZONTAL DISPLACEMENT (V:H),
5. BAR BENDING DETAILS ARE DIMENSIONED OUT TO OUT OF BARS. 12. 1.D. DENOTES INSIDE DIAMETER OF PIPE. N
0.D. DENOTES OUTSIDE DIAMETER OF PIPE. N . p)
6. COVER FROM FACE OF CONCRETE TO FACE OF REINFORCEMENT BAR SHALL BE 3" 111111015 ]bﬂM/HV Vs
ggﬁEgu?gécgsomRmso AGAINST EARTH AND 2 FOR ALL OTHER SURFACES UNLESS Open Road's for a Faster Fture
. DATE REVISIONS
7. PRECAST UNIT USE IS OPTIONAL. THE ENTIRE STRUCTURE MAY BE CAST IN PLACE. 6-1-2009 | ADDED TABLE INFORMATION
ADDED DIMENSION NOTATIONS SLOPED HEADWALLS
8. AFTER THE PRECAST SLOPED HEADWALL HAS BEEN PLACED, THE SPACE BETWEEN THE TO SLOPED HEADWALL TYPE III DETAILS
HEADWALL AND PIPE SHALL BE COMPLETELY FILLED WITH AN APPROVED NON-SHRINK 3-1-2010 | REVISED NOTES
GROUT WITH A MINIMUM 28-DAY COMPRESSIVE STRENGTH OF 5000 PSI. THE COST FOR 1-1-2011 | REVISED NOTES
FURNISHING AND PLACING THE GROUT SHALL BE INCIDENTAL TO SLOPED HEADWALLS. 2-7-2012 | REVISED NOTES STANDARD B10-05




VARIES-MATCH
OPPOSITE HEADWALL

NOTES:

20'-0" MIN. 20°-0" (MIN.)
1. THE SLOPED HEADWALL TYPE IV SHALL BE CONSTRUCTED
I . 60 CUT OFF WALL 6 VARIES . 60 FLUSH WITH EXISTING OR PROPOSED SLOPE.
TRANSITION 2. THE SLOPED HEADWALL DETAILS SHOWN IN THIS DRAWING
I.; C ARE FOR USE ONLY WITH PIPES HAVING AN INSIDE
EXISTING OR DIAMETER OR ARCH SPAN OF 18" OR LESS.
_
|_ ~ 4. WELDED WIRE FABRIC SHALL BE EPOXY COATED 6'x6"
| ~ N I—P D . W4xW4, 58 LBS. PER 100 SQ. FT.
5 _
CUT OFF ™~ ~ S 5. QUANTITIES FOR CONCRETE HEADWALLS (CLASS SI) AND
6 WALL ~ . WELDED WIRE FABRIC SHOWN IN THE SCHEDULES OF
2 . I—— -~ — — -I wl FLOW LINE QUANTITIES ARE BASED ON THE FOLLOWING:
| w44 e T S e — g A. DIMENSION ““G” IS 0'-0".
2 24 | 1 :
| § =] | WELDED WIRE Q B. DIMENSION ““H’” IS PIPE I.D. OR ARCH SPAN.
H \ 55 FABRIC &
| N C. PAVED DITCH LENGTH IS 20°-0“.
K FLow N | o cur o
z | — - | § WALL 6 D. PAVED DITCH BOTTOM SHALL MATCH EXISTING OR
> | . N SECTION H-H l— PROPOSED DITCH (2-0"* OR 4°-0").
I © | E. BACKSLOPE AND FORESLOPE ARE THE SAME.
r | —l » | ADJUSTMENT TO QUANTITIES FOR HEADWALLS
— e WITH DIMENSIONS OR BACKSLOPE/ FORESLOPE
| < hsﬁll_\ggg (AS[IZZkIJ-ZAiIEONTTE ??wND COMBINATIONS OTHER THAN ABOVE SHALL BE
E E > | INDICATED ON THE PLANS.
| -~ - - — — 1 — — — 2°-0"" (MIN.)
| | | o - . 4'-0" (DES.) F. THE QUANTITIES ARE SHOWN FOR INFORMATION ONLY.
| 5 L
| | | | - -~ | = r-ov 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL
i P ~ D DISPLACEMENT TO UNITS OF HORIZONTAL DISPLACEMENT.
L J—' J— — &—EXISTING OR :
i ! i PROPOSED J_
| SLOPE F F
|."_|PIPE ID OR ARCH SPAN . ,IZ:_/
| l DN WIRE ? an
L c N N
| .
CUT OFF WALL
-6 MIN.—) L6 mn, QUANTITIES FOR SLOPED HEADWALLS TYPE IV
PLAN SECTION E-E SECTION D-D (SEE NOTE 5)
_— WELDED WELDED
F = Y," (PIPE ID OR ARCH SPAN) + 1'-6" (MIN.) CONCRETE CONCRETE WIRE WIRE
sLope PIPE  HEADWALLS HEADWALLS FABRIC FABRIC
DIA. (CLASS SD (CLASS SI) (SQUARE (SQUARE
EXISTING OR (CUBIC YARDS) (CUBIC YARDS) FEET) FEET)
PROPOSED SLOPE . VARIES 2°-0" BOTTOM  4°'-0” BOTTOM  2’-0” BOT. 4'-0" BOT.
EXISTING OR ﬁ
VARIES BROPOSED ER ey O MATCH ADJACENT GROUND SLOPE (SEE NOTE 1) 52 o 5.41 6.45 39 295
(TYP.) MATCH ADJACENT GROUND SLOPE SLOPE (TYP.) 220" (MIN.) s 13 127 5.61 6.64 251 307
SLOPE (SEE NOTE 1) 4'-0" (DES.) 15* 5.80 6.84 262 318
- , 18" 6.01 7.05 274 330
1 6" 6.68 7.03 297 353
2'-0" (MIN.) F 13 p = . 12 6.93 7.97 312 368
4'-0"" (DES.) ?E 7 \ | 14 5. 7.19 8.23 327 383
|Z T == - T 18" 7.47 8.51 343 399
= g — \K 6" 9.26 10.30 414 470
— 1 K | (EJ’FEISTING 12" .63 10.67 437 493
© 16 15" 10.02 11.05 459 515
1'-8" o EXISTING OR — PROPOSED "
= ’I PROPOSED ’I it 18 10.42 11.46 483 539
(TYP.) AT PIPE |
AHH
i\ - AR, \_SK AARRRRARAN
CUT OFF WALL CUT OFF WALL
“— MODIFY LENGTH "G OF
SLOPED HEADWALL AS
SHOWN IN SECTION E-E
SECTION C-C SECTION C-C
DETAIL FOR PIPE AT DITCH FLOW LINE DETAIL FOR PIPE ABOVE DITCH FLOW LINE
DATE REVISIONS
5710707 | CHANGES T0O NOTES 5 AND 6 SLOPED HEADWALLS
1-1-2011 | REVISED NOTES TYPE IV DETAILS
@Q;LQ%W 2-7-2012 | REVISED NOTES
1-1-2011
APPROVED . . . . . WIEF ENsiiER” DATE & . STANDARD 811_03




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

ALTERNATE LOCATION FOR
PROPOSED OR EXISTING
INLET AND OUTLET PIPE.

NOTES:

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

DRAIN CHANNEL INSTALLATION

Qo ¥ ovocs

CHIEF ENGINEER

oare  1-1-2011

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

. PROVIDE 1"

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

. TRENCH DRAIN MAY BE STUBBED DIRECTLY INTO DRAINAGE STRUCTURES

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

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

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

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

ABOVE
THE TOP OF THE DRAIN CHANNEL.

. TRENCH DRAINS SHALL BE IN ACCORDANCE WITH THE MANUFACTURERS

DETAILS AND SPECIFICATIONS.

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

. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO

UNITS OF HORIZONTAL PLACEMENT (V:H).

., WHEN THE CONCRETE ENCASEMENT FOR TRENCH DRAIN IS WITHIN 6" OF

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

SHEET 1 OF 2

Ilinors Tollway
Open Roadss for a Faster Future
DATE REVISIONS
2-1-2011 | DELETED SLOTTED DRAIN

TRENCH DRAIN DETAIL

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

STANDARD B12-03




PROPOSED OR EXISTING

JEND CAP_—7""FRAME AND GRATE AS

i e ¥ J;/ T B=———"—"-" 1 SHOWN ON THE PLANS
O ] O
FLOW FLOW_ S "1 PROPOSED OR EXISTING
INLET AS SHOWN ON THE
s ; — . PLANS
- 2N “Ad
ENCASEMENT CONCRETE o ] CuTt
CLASS SI § FLUSH
6" OVAL TO 6" DIA. SDR o o
. PROPOSED OR EXISTING
35 PIPE ADAPTER : | J PIPE AS SHOWN ON THE
- PLANS

6" DIA. SDR 35 1/4 BEND

SECTION B-B
PIPE OUTLET TO DRAINAGE STRUCTURE

PAVED GORE AREA

RAMP

PAVEMENT

11"-0"” OR 12°-0"

\ VARIES A VARIES _,

NORMAL SHOULDER WIDTH

77 MAX.
ROLLO\ﬂ
H ——— ]

* 1:10 MAXIMUM FOR NEW CONSTRUCTION

| | | SHOULDER
BITUMINOUS SURFACE OF TYPE AND

TH}CKNESS SHOWN ON PLANS

SECTION D-D

1:4 MAXIMUM FOR REHABILITATION

Qo ¥ ovocs

APPROVED . pate 1-1-2011

" CHIEF ENGINEER

PAVEMENT

77 MAX.
ROLLOVER

PAVEMENT
SURFACE

MAINLINE

PAVEMENT

VARIES
NOTE 9

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

{-Z'/. MAX.

SECTION E-E

RAMP ON OUTSIDE OF

NOTE 9

SUPERELEVATED MAINLINE SECTION

\__VARIES

MAINL INE PAVED GORE AREA RAMP
PAVEMENT PAVEMENT
6’-0"(DES) VARIES | 4'-0"
3'-0""(MIN.) 0’-0""(MIN)
77 MAX.
ROLLOVER
YA MAX-
P> .
L T 37 MAX. . |
e . ‘~q —— %
= ] ._“ < < L
SECTION C-C
% % 47 DESIRABLE FOR NEW CONSTRUCTION
1:10 MAXIMUM FOR NEW CONSTRUCTION
1:4 MAXIMUM FOR REHABILITATION
SHEET 2 OF 2
Ilinors Tollway
Open Roadss for a Faster Future

TRENCH DRAIN DETAIL

STANDARD B12-03




[—¢ PIPE ARCH

19-3" 1

==l
QCP[PEJ/_ i
RUNNER 7
L1
Y

SECTION AT WING

Yo' R

ELEVATION AT WING

NOTE:

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

Lo BB
-
»

PROVIDE 22" ACCESS HOLE

R Vo' R
Y2 BOLT WITH WASHERS
PLACED IN A %"@ HOLE R
FIELD DRILLED IN THE WALL s | —g?_@
> I~ <
" Z‘olg ﬁ«]%zllmsur_a
Y28 X 55" BOLTA N et
37 | ¥ v

PLAN AT HEADWALL

NOTE:

A ¥ X 9" BOLT WITH ADDITIONAL B WASHER PLACED
IN A %@ HOLE DRILLED THROUGH THE HEADWALL OR

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

TOP OF WALL

w

ELEVATION AT HEADWALL

TOP OF WINGWALL
1x 2
SLOTTED HOLE

.

e NOTE:

Wy

BARS V, P1 AND U ARE TO BE FIELD CUT
PER CUTTING DIAGRAM. PLACE ONE-HALF
THE BARS IN OR NEAR EACH WINGWALL
BEGINNING WITH THE SHORTEST BARS V
AND BARS P1 AT THE TOEWALL END

AND LONGEST BARS U AT THE BOTTOM
OF THE WALL.

4" WIDE BLOCKOUT
FOR PIPE

\%“ql x 11" BOLT WITH_WASHER OR ¥,"@ 12" THREADED ROD
EPOXY GRQUTED IN A %"® HOLE WITH A MINIMUM EMBEDMENT
OF 7". A %"@ HOLE IN THE PIPE RUNNER MAY BE FIELD

DRILLED IN LIEU OF THE SLOTTED HOLE SHOWN.

SECTION THRU TOEWALL

6" AFTER WELDING
R TOP FACE

2e12

L2x2X %"
LENGTH = Lo OR L,
MINUS 4°-0" (SEE DETAIL A)

SECTION C-C

*NOTE:

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

N S/2 |
3 BARS Y
) 0P OF | ¢ BOX CULVERT v BARS W | ’/Y
4 YCULVERT| JTBARS Y CONTRACTOR SHALL [ ml
4 * A PROVIDE BARS AS :
e + |~ DowELS H NEEDED TO SUPPORT !
1 3 BAR W ON INSIDE | -Bars T
5 i . ! FACE OF WINGWALL !
| L BARS BARS V —=— : BARS S |
* i CONST. JT. 1 ’/-BARS P OR Q | Ll BARS Y
Ya"¢ BOLT | [T BARS Y = +_ _l._‘
N =) MO
<t ! Ry - i
3 ANCHOR BAR ~ —L i = | =
B ERAR" SHALL PROVIDE 2-%3 SECTION D-D SECTION A-A BARS T1 e 12 TIP OR
ANCHOR BARS PER SIDEWALL BOLT. SECTION B-B CLIP TO CLEAR PIPE
DETAIL B NOTE: .
DOWEL BAR J & H NOT REQUIRED WITH EXISTING 37 MIN.
$ = DESIGN SPAN BOX CULVERTS PROVIDING THE REINFORCING FROM ey |[—___PIPE SPAN |
H = DESIGN HEIGHT THE EXISTING BOX IS EXTENDED INTO THE NEW | |
NOTE: CONCRETE A MINIMUM OF 1'-37. _\/\!/\Aﬂ
BARS 0 ARE TO BE FIELD CUT — HEADWALL END |
UTTIN AGRAM. PLA o Vo .
BARS WITH DIMENSIONS | > 10 e o H | B | BARS Y7 B
Ca-Cs BEGINNING AT HEADWALL | \ | y IR N L r | J_t
AND BARS WITH DIMENSIONS \ ; \ I \ \ — A\
C3-Cg BEGINNING AT THE BARS Q I 1 N
TOEWALL END. BARS Y | / Bags v | —| DOWELS J— BARS T :\ o \ DOWELS J
| "
D - | ( D b s \ 5 BARS Y | —
1 NS T e t 4 s o
TP : ! <
“J—i i R auns v\ \— - — HALF_PLAN HALF_PLAN
| — | SHOWING DIMENSIONS SHOWING REINFORCING
. DOWELS H
N e .
| BARS U
I 3, H -2
| \ 3 MIN.
8 i L 3" CL.
— \/\_/
& . | &( /\ oo | BARS Tl
' DOWELS H
L 4 T BT, /R
: T, | . ST
&| ANCHOR BARS — | wm p. )
8 (DTEYTP/-\’I)LSE;E i BARS ¥ /|1~ BARS Y
~ ) , Xﬁ/&i& DOWELS J V1 ] T
o ! BARS S
s - | XF ELEVATION
© I
z | PIPE ARCH DETAILS
z |
%] |
w |
: | iy
=
Z I C
2 -
YA 0 o
z - ! 1-0" | PIPE RUNNER |
= g | TYP) [ |
3 =) £ i}
* " l e LANGLE o
* | 2'-0 2'-0
& T e
t 2 | L ¢
\ ki T\
M [N
[——— ‘ DETAIL A
| \
/\,,/| 26" T \LgAaRs R “-TOEWALL END ’\J PIPE RUNNER DETAILS
L L { 3-0"
HALF PLAN HALF PLAN ELEVATION
SHOWING DIMENSIONS SHOWING REINFORCING BARS PARALLEL TO BARREL ¢ CULVERT
%% DOWEL BARS EXTENDING INTO Mg

THE CONCRETE BOX CULVERT
ARE INCLUDED IN THE QUANTITIES

APPROVED

CHIEF ENGINEER

BOX CULVERT DETAILS

== DIRECTION OF TRAFFIC

PIPE ENGTH
3", SCH. 40 12'-8"
————— ¢ ROADWAY

|

CULVERT SKEW ORIENTATION

GENERAL NOTES:

ALL CONCRETE SHALL BE CLASS SI.

ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥, x 45° CHAMFER.

CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF ONE FOOT
BELOW FINISHED GROUND LEVEL. COVER FROM THE FACE OF CONCRETE TO
THE FACE OF REINFORCEMENT BARS SHALL BE 2”, UNLESS OTHERWISE SHOWN.

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

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

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

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

FOR EROSION PROTECTION SEE STANDARD BI9.

SHEET 1 OF 2

10?0295 _ ISEDROETEVSISIONS SAFETY END TREATMENT FOR
b1 VISED N SINGLE CULVERTS
3-1-2010 | REVISED EROSION PROECTION AND NOTES ,
2-7-2012 | TABLE QUANTITIES REVISED 0° SKEW 1:4 SLOPE H= 14

STANDARD B13-03




TOTAL QUANTITIES PIPE RUNNERS FOR
CULVERT TABLE OF DIMENSIONS ONE END ONE END - SIZE 3" 0.D
SIZE conc. | Re-gar | _PIPE HEADWALL WINGWALL
: RUNNER PIPE PIPE pIP R T 1P RT
S x H L N v W TA X ¥ Cu. YD. | LBS. FT. NO. Lo NO. Ly IPE_ARCH AND ELLIPTICAL PIPE CULVERTS
3x2 | 10-10” -2 7| -5 6" 03" -- 3.0 346 22.16 2 -1 0 --
— — — — - — — — — FOR PIPE ARCH OR ELLIPTICAL PIPE CULVERTS SELECT APPROPRIATE “S” & “H” FROM
3x3 14'-10 15'-3/> I 10°-5 6 1'-6 10'-10 4.6 489 31.50 1 15°-2 2 1"-2 SIZES SHOWN. ADD THE FOLLOWING ADDTITIONAL BARS:
4x2 |10-10" -2 | 95 6" 0'-9 -- 3.4 312 22.16 2 -1 0 --
4x3 |14-107 15-3/, | 15 6" 20" 12°-10" 5.0 521 41,50 1 15"-2" 2 13'-2" (a) 1 ADDITIONAL Y BAR
(b) 4 - TI BARS @ APPROX. 12 CTS. INO. = S + 2)
4xa |18-10” 19'-5" 7 | 13-5e 6" 0'-9" 1'-10" 7.0 7217 63.00 | 2 19-4" 2 12-2"
5x2 |10-10" 1w-2- 7 | 10057 6" 1-3" 5-10” 3.7 397 34.16 2 -1 2 6'-0" El _
5x3 | 14-10 15:-3/, 7| 12-5n 6" 1-3" 9'-10 5.4 554 50.50 | 2 15-2" 2 10-1” )
5x4 |18-10" 19-5" | 14050 6" 1-3" 13-10" 7.4 765 67.17 2 19°-4" 2 14°-3" ”
6 x 3 |14-10” 15°-3/5" 7 | 13-5¢ 6" 1-9” 11°-10" 5.8 583 54.67 | 2 15"-2" 2 12/-2" -
6 x 4 |18-10" 19:-5" 7| 150-5m 6" 06" 10°-10" 8.0 800 80.33 | 3 19'-4” 2 -2
7x3 | 14-107 15°-3/" 7 | 14-5v 6y | 2-37 13°-10" 6.5 614 58.83 | 2 15°-2" 2 14°-3"
7 x4 |18-107 19--5" 7| 1675 6/, | 1-0" 12°-10" 8.8 635 84.33 | 3 19°-4" 2 13-2" El
8 x4 |18-10" 19:-5" | 17-5m 7 03" 9'-10 2.6 871 97.50 | 4 19°-4" 2 10°-1" T1 BARS
THE WEIGHT OF THE ADDITIONAL BARS AND THE ADDITIONAL QUANTITY OF CONCRETE
IN THE HEADWALL SHALL BE ADDED TO THE QUANTITIES SHOWN.
TABLE OF REINFORCING STEEL FOR ONE END
CULVERT
SIZE DOWEL H DOWEL J BARS P BARS PL BARS Q BARS R | BARS S BARS U BARS V 4 BARS W Bars v | BERLT sy
4@ 12 6 *4 @ 12 de12 4@ 12 3-44 4-4 *4 e 12 *4e 12 8-*5 " Igox CULVERT| PIPE ARCH
S x H | NO.| LENGTH. | NO.| LENGTH. |NO.| LENGTH. |NO.| ¢, C2 LENGTH. | NO. Cs Cq Cs Ce LENGTH. LENGTH. | LENGTH. | No.| ¢4 Cs LENGTH. | NO. Co Cio | LENGTH. [SIZE| LENGTH. LENGTH. | LENGTH. | LENGTH.
3x2 | 6| 2-6" 4 4-0" 4 | 13- 2 8-4" 4-47 17-10" | 5 | s8-8 4-2n 62" 6'-8" 12°-10” 8'-9" 10-10” | 2 g-7" 4-57 13-0" | 10 2-97 |6 | e-3 |+ | 104" 3-8 327 3-8
3x3 |8 2'-6" 4 4-0” a | 1 3| 124 4-qn 2r-100 | 7 | 108" 42 -2 7-8" 14°-10” 10°-9" 15'-0" 3] 128" 4-57 -1 |14 3-97 | e” 73 | *5 | 146" 3-8" 4-27 4-g"
4x2 |6 ]| 26 4 4-0" 5 | 1317 2 | 8-4v 4-q7 17-10 | 5 | 98" 52 7-m 7-8" 14°-10” 9-9” 10-107 | 2| 8- 4-57 13-0" | 10 2-97 |6 | e-3" |*5 | 104~ 48" 327 3-8
4x3 | 8 2-6" 4 4-0” 5 171 3 | 124 4-4 21-10" | 7 | 11-8” 5-2" 8-2" 8'-8" 16'-10” -9~ 15'-0" 3] 128" 4-5" 1o |14 3-9 | 6" 7-3" | #5 14-6" 4'-8" a-2" 4-8"
4x4 |10]| 2-6 4 4-0" s | er-rv 4 | 167-a” 4-4" 25-10" | 9 | 13-8” 52 9-2" 9-8" 18'-10 13'-9” 19-1" 4| 1697 4-57 2r-2v | 18 -9 e | 8-3" |6 | 1g-7" 4-8" 527 5-8"
5x2 |6 | 26 4 4-0" 6 | 1317 2 8-4" a-q" 17-10” | 5 | 10°-8" 6'-2" 8-2" 8'-8" 16°-10" 10'-9” 10-107 | 2| s8-1" 4-57 13-07 | 10 2-9° e | e-3* |%5 | jor-av 5-8" 3-2~ 3-8
5x3 |8 2'-6" 4 4-0" 6 | 1717 3| 12-a 4-q7 2r-107 | 7 | 12-8” 6'-2" g-2" 9-8" 18'-10” 12-9" 15'-0" 3| 12-8" 4-5" -1 |14 3-9v | e -3 | %5 | 146 5-8" 4-27 48"
5x4 | 10| 2-6 4 40" 6 | or-1” 4 | 1647 4-a7 25107 | 9 | 14'-8” 6'-2" 10°-2" 10-8" | 207-10" 14°-9” 191" 4| 1897 45 2r-27 |18 4-97 e | 8-3 |6 | 1g-1" 58" 5:-27 5-8"
6x3 |8 2-6" 4 4-0” 7| e 3 | 120-4n a-q" 2v-10" | 7 | 138" 7-2" 10°-2" 10'-8” | 207-10" 13-9” 15'-0" 3] 12-8” 45 17-1 |14 3-97 | 6" -3 | %5 | ja-e- 6'-8” 4-2” 4-8"
6x4 |10 2-6" 4 4-0" 7| a1 4 | 1e-ar 4-q7 25-10" | 9 | 158" 72" -2 -8 | 22-10” 15-9" 19°-1" 4] 169" 4-5" 2v-27 |18 -9 e | -3 |*6 | 1g-77 6'-8" 527 5-g”
7x3 |8 26" 4 4-0" 8 | 1717 3| 12-4 4-q" 2r-107 | 7 | 14-8” 8-2" 12" -8 | 22107 14°-9” 15'-0" 3| 12 4-5" -1 |14 -9 |6~ -3 %5 | 146" 7-8" 4-27 4-8"
7x4 [10] 2-8" 4 4-0” 8 | ar-1” 4 | 16-a” 4-q7 25-107 | 9 | 16-8" 8-2" 12-2" 12-8 | 24'-10” 16-9” 19-1” 4| 1e-9” 4-57 er-2v |18 -9 |ev | g-3 |6 | 1g-7- 7-8" 5:-27 5-8"
8x4 |10]| 2-6 4 4-0" 9 | or-1” 4 | 1e-an 4-q7 25-10" | 9 | 178" 9-2n 13-2" 13-8 | 26’-10" 17°-9~ 19-1” 4| 1e-9” 4-57 2r-27 | 18 4-97 e | -3 |%6 | 1g-77 8-8" 5-3" 5-8"
NOTE:
VARIES REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT.
VARIES
T T o o m 1'-3" = 2-0"
o o < L = - & -
L-4
G C, Cs Ca Cr Cg G Gio —
| | L - . v
. v =} (=]
~ NO. OF NO. OF NO. OF = 2 2
iy CUT LINE BARS CUT LINE ~_ BARS CUT LINE— No. OF CUT LINE— BARS
EQUAL EQUAL FoURL EQUAL
e SPACES SPACES SPACES SPACES
e I | Cs | Cs G | | Cio Cq |
3% 3% 8" 6"

BARS P

FIELD CUTTING DIAGRAM

BARS Pl

APPROVED

CHIEF ENGINEER

pare 6-1-2009

FIELD CUTTING DIAGRAM

BARS Q

FIELD CUTTING DIAGRAM

BARS U

BARS V

FIELD CUTTING DIAGRAM

FOR BOX CULVERTS

DOWELS H

FOR PIPE ARCHES

FOR BOX CULVERTS

DOW

FOR PIPE ARCHES

ELS J

SHEET 2 OF 2
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Open Road's for a Faster Future

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

STANDARD B13-03




BARS T - TIP BARS

< S/2 ww ¢ PIPE RUNNER PIPE 0.0. X 4 + 17 TO CLEAR PIPES
N 1 — BARS W 1 BARS Y 1% o
S Top oF | & BOX CULVERT Y43 BOLT WITH WASHERS /— PIPE 0.0. + V4 = R
I lculvert|  rBars v —R PLACED IN A %" HOLE =77 i _ PIPE 0.0. + 14"
T A |~ CONTRACTOR SHALL FIELD DRILLED IN WALL l \ i
R |~ DOWELS H PROVIDE BARS AS | | | A
e — % I’ NEEDED TO SUPPORT o l__ o' - =< — 2-BARS —— \_ =
/.1" CL. | _//'l BAR W ON INSIDE MIN. 3 A 1Yy, x e
| ||~ BARS T BARS V | FACE OF WINGWALL ] 2-BARS Yo" X 5/ BOLT OLT WITH WASHER
/ d < 9" Ly T0 L ;
_— 3 | BARS U ! 3 |._SEE PIPE RUNNER LOCATIONS P —_ ol Y
\ 37 ANCHOR BAR T | L —l V" "DETALL FOR DIM. // 3| %
" 1 CONST. JT. —
Y40 BOLT i PA’?S Y || eees c SECTION AT WING PLAN AT HEADWALL
ANCHOR BARS O | Ml ’El I NOTE:
® =1 —_—
SNCHOR BARS PER-SIDENALL BOLT I T s i A ¥ X 9, BOLT WITH ADDITIONAL R WASHER PLACED
BARS FI Q@ Zw -SCH. 40 PIPE i i IN ; %¢ HOLE DRILLED THROUGH THE HEADWALL 071/?
_ BARS E BARS DI T BARS Fl i} /6" B -SCH. 80 PIPE " A ¥4"¢ X 8" THREADED ROD EPOXY GROUTED IN A %"$
DETAIL B SECTION F-F Lla BARS Y_/ L] HOLE WITH A MINIMUM EMBEDMENT OF 6%’ MAY BE
O — PIPE 0.D. + 1/2" oars 7 3 CLs USED IN LIEU OF CAST-IN-PLACE BOLT SHOWN.
_ EROSION PROTECTION
SECTION A-A SECTION C-C TOP OF WALL PIPE PER DRAINAGE
0.0.72 - V" MANUAL
S L _
NOTE: NOTE: PIPE_SPAN L N -
—_— . Vo “ MIN. = -PIPE 0.0./2 + 3"
BAR F & V TO BE FIELD CUT DOWEL BAR J & H NOT - ”;Oa\’olfi 2//2"8 ACCESS HOLE 37 MIN. | B
Sl e S W o o o “ =
29 [
NNING AT HEADWALL & BARS REINFORCING FROM THE EXIST. BOX [
?ﬁ‘ﬂ‘ DEMFENSIONS Cl, C5 BEGINNING IS EXTENDED INTO THE NEW CONCRETE ELEVATION AT WING 0.D. OF PIPE | L L \ RS «
AT THE TOEWALL END. A MIN. OF 1'-3". OR PIPE ARCH _— BARS -\ 57 PIPE 0.0./2 + Yo"
NOTE: c | C ] !
\ PIPE 0.D. IS THE PIPE —
i RUNNER OUTSIDE DIAMETER. L _j B8 ELEVATION AT HEADWALL
S <J
9y , |
/iooweLs 4 | Nl ’W PIPE 0.0. - 1%"
—DOWEL H YT —Bars 1 Y[ A——DOWELS H | TOP OF
HEADWALL BARS Z / /_BARS & PIPE ARC _/’I BARS E 1 X 2 WINGWALL
END ARCH &
X F /—BARS K /—BARSGF:?I BARS K ~BARS Y t ! 3 SLOTTED HOLE
fuﬁr T i — 5 HALF_PLAN HALF_PLAN
0 ] u - SHOWING DIMENSIONS SHOWING REINFORCING foLs
&€ BARS Y \\‘ \ | 3. BARS %f/
n DOWELS J BARS Z BARS Y . — |
Z | DOWEL H : o
z " 3 BLOCKOUT FOR PIPE
- // DOWEL _ (WIDTH=PIPE 0.D. + /2
— / \ -
- ¥ T
N ™ H o = ¥, BOLT WITH WASHER
: BARS U / ? ] 'ﬁ»— OR THREADED R7C/)D gepoxv
2 [ - GROUTED IN A %"® HOLE
~ A BARS W | ‘/.‘/" BARS D ) wl | | — W/ A MIN. EMBEDMENT OF 9.
N - = =R \ A %" HOLE IN THE PIPE
w g G + ul )2 \ RUNNER MAY BE FIELD DRILLED
S 2/ al (o 10" IN LIEU OF THE SLOTTED
z N BARS V 56 | - HOLE SHOWN.
s o x
2 g & I BARS F / 1] 1
= - =z -
S @ g / \§ BARS U 5 SECTION THRU TOEWALL
» 5 52 o | 4=-BARS P T
9 E w3 2 BAR C "
=] S
E « 23 e L T _7‘ - GENERAL NOTES:
£ w o> zZ BARS Y
= & 32 1. ALL CONCRETE SHALL BE CLASS Sl
3 SZ ) I SECTION B-B
s gz 5 3L 2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥ x 45° CHAMFER.
|3 cL. _ CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF ONE FOOT
4 N L ‘ FOR PIPE AND PIPE-ARCH CULVERTS BELOW FINISHED GROUND LEVEL. COVER FROM THE FACE OF CONCRETE TO
5 /—BARS R ) /‘BARS R THE FACE OF REINFORCEMENT BARS SHALL BE 2", UNLESS OTHERWISE SHOWN,
= - ] —
* | : I : [ ; s 3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR
é EL | /] | \! E REINFORCED CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE
o : s TOP FACE REQUIRED IN HEADWALLS FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE
/\F’QLL 'A-"l- L rorwaLL eno " \gars s Jor AFTER ADDED TO THESE QUANTITIES.
L} w 16
D d -6 EQUAL SPACES ESIGN SPAN — E  WELDING _/ 4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 0° * 7.5° AS
| ! ESIGN HEIGHT 2" 3-0” r’ SHOWN PER CULVERT SKEW ORIENTATION ON THIS SHEET.
W Lo OR L, 302,
‘ PIPE RUNNER —] * t §./§ z 2(-//5 XS:)Z_P[PE 5. DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A TRANSVERSING LOAD
** DOWEL BARS EXTENDING ELEVATION D-D 15i3 & 2 PIP OF 1,800 POUNDS AT YIELD AS RECOMMENDED BY RESEARCH REPORT
3,73 & 479 PIPE
INTO THE CONCRETE BOX 2.0 |LANGLE L__ 2:-0" LENGTH = Lo OR L, 280-1, SAFETY TREATMENT OF ROADSIDE CROSS DRAINAGE STRUCTURES,
T e [ NCLUDED = | E MINUS 4°-0" (SEE DETAIL Al TEXAS TRANSPORTATION INSTITUTE, MARCH 1981.
) HALF PLAN HALF PLAN
TN ¢ CULVERT DETAIL A SECTION E-E 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS
SHOWING DIMENSIONS SHOWING REINFORCING BARS . —_— === == OF HORIZONTAL DISPLACEMENT (ViH),
/':\ NOTE: 7. FOR EROSION PROTECTION SEE SHEET B19. SHEET 1 OF 2
FOR BOX CULVERTS | * WHERE LEO OR L, EXCEEDS THE FOLLOWING LENGTH
| @ DIRECTION OF TRAFFIC ;TEE)SEIIAT\I A%Ul\él;‘l‘ol';’vNSHALL BE STRENGTHENED OVER
—_——— — ¢ ROADWAY
| PIPE LENGTH
DIRECTION OF TRAFFIC ey | 3@, SCH. 40 12-8~
! 3:/2"¢. SCH. 40 17'-3"
B o Soe. | DATE| REVISIONS SAFETY END TREATMENT FOR
5 SCH. e
. a2 B-1- REV
| 4§, SCH. 80 29'-4 -1-2009 ﬁgggg PIPE_DIVENSION FORMULA REVISED | ¢ INGLE AND MULTIPLE CULVERTS
3-1-2010 | REVISED EROSION PROTECTION AND NOTES 0° SKEW 1:4 SLOPE H = 8’
@MQ%W 12009 CULVERT SKEW ORIENTATION PIPE RUNNER DETAILS 2-7-2012 | REVISED TABLE QUANTITIES
APPROVED, .. .. e eoER DATE = ¢ - STANDARD B].4_03
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CHIEF ENGINEER

TABLE OF REINFORCING STEEL FOR ONE END
TABLE OF DIMENSIONS BARS C BARS D BARS E RS F DOWEL H | DOWEL J | BARS K BARS U BARS V BARS W
2 REOD. 8-74 4 BARS =5 @ 12 a-%6 2-75 =4 0 12" ®4 @ 12 CTS. 4 REOD.
H s L WF ww | TF N SIZE| LENGTH | LENGTH NO.| LENGTH |sIze| no.| ¢ Cz LENGTH | NO.| LENGTH | LENGTH | LENGTH |NO.| Cj Ca LENGTH | NO.| Cg Ce Cy LENGTH [SIZE | LENGTH
3 |9 | 14-ar 3" | 1 | 1410k | 4 | 152 17°-2" a|16-8" | =a [ 15| 20 2-2" 9-4v | 6 | 3-0" | 4-g~ a-0 | 3| 12-8" 45" -1 | a9 | 3-107 1'-0" 6-1" | =5 | 14'-11" ¢ c
3 a
a9 | 18-4" 9" | 8 | 18-n¥e | "4 | 19-4~ 21-4~ 4 200" | *a | 19| 20" 2'-8" 9-107 | 8 | 3-0" | 4-6" 4-6" | 4 | 16-10" 45" 21-3* |18 | 107 | 4-11~ 1'-0" -9 | %6 | 19-2~ I—l—l
5 [ 5 | 220-a” -3 | 8 | 23-1% | ma | 236" 25'-6" a | 2500 | ®a [ 23| 2-0 3-2 10-a~ |10 | 3-0" | a-6" 5-0" | 5 | 20-11" a5 25-4 | 22 | 107 | 5-11" 1-0" 8-9" | *6 | 23'-5"
6 | 6 | 26-4” = |8 | 2r-3er | =4 | 2r-1- 291" 6 | 29-1" | =5 | 27| 20" 3-8~ 10-107 | 12 | 3-0" | a-6” 5-6" | 6 | 25-1" 45" 29-6" | 26 | 107 | &-11" 1'-0" 9-9" | *6 | 27'-8" CUT LINE Ifno. OF BPARS
Al A
|| 30-a- 20-3" 7 | 9 | s1-a%r | w5 [ 31-9- 33-g 6 | 33-3* | =5 | 31 21" a-3" -6 | 14 | 3-0v | a-e” 6-0" | 7 | 29-2" a5 33-1 |30 [ n7 | &-0- -0t | w-n" | =6 | 3r-u- R EQUAL SPACES
8 | 8 | 34-a- 2'-9" 8 | 9% | 35-6Y% | =5 | 35-10" 37°-10" 6 | 37-av | =6 [ 35 2-2¢ 4-10" 12-2* |16 | 3-0" | 46" 6-6" | B | 33-4~ 45" 31-9¢ [ 34 |~ | 9-0" -1 12-1" | *6 | 362~ c c
4 3
FIELD CUTTING DIAGRAM
BARS U
PIPE RUNNERS FOR ONE END 3 3 5 Ay jege 5 P 3 4 WE
NO I— 2 &
H|S SIZE WINGWALL LENGTH N L -
Dix | SCHEDULE | WINGWAL L, L, Ls e & - _ . i o oo -
= & 5 \i ~ : &
¥ le| 3 40 2 9-11" -- -- 19.84 < % & & . :
|y 3 40 2 140" -- -- 28,00 L L
5 | 5 | 3 40 4 18-1" 8-6" -- 53,16 N+ 4
4Vz" 7 I 5
6 | & | 3/ 80 a 22'-3" 12-7 -- 69.66
r|r a- 40 6 26'-4" 16°-9" r-e” 100.50 FOR BOX CULVERTS FOR PIPE CULVERTS FOR BOX CULVERTS FOR PIPE CULVERTS
g |8 | a- 80 6 30-6" | 20°-10" -7 125.83 BARS D
DARS U DOWEL H DOWEL J DOWEL K
TABLE OF REINFORCING STEEL FOR MINIMUM S HEADWALL PIPE RUNNERS OUANTITIES FOR MIN. INCREASE IN A
TABLE FOR MINIMUM "'S" “S* (SINGLE PIPE OR | QUANTITIES FOR 1
OF CONC. BOX CULVERT) INCREASE IN S FOR ONE END
DIMENSIONS @BaRS ¥ BARS Z | (@BARS R| (DBARS S @sears T |3 BARS P . < Tw T Tw
-8 o -® " oo " e -n [o] o]
1273 4e12 & 1e12 1e12 85 SIZE | cpenutel no L LENGTH | CONCRETE |REIN. BARS | CONCRETE | REIN. BARS - -
H s w(®) | LENGTH | NO.| LENGTH [LENGTH | NO.| LENGTH | NO.| LENGTH | LENGTH ©IA) . ° FT) Cu. YD. LBS. Cu. YD. Lbs. o) 4 | 23|10
3| =9 | 1e-8 | 9-100 | 9| s-av | 15-10" 16 | e-100 | 9 | 3-0" 6'-8" 3" 40 a | 14-97 59,00 6.9 898 0.19 29 w| s | 24|10
|l =9 18°-9" 9°-10" 9 5-4" 17°-11" 18 | 6°-10" 9 3-0" 7°-8" 3 a0 a | 18-10" 75.33 9.2 13 0.19 29 127 5 | 25|10
5| =5 16°-11" 5°-10" 5 5°-4 16°-1" 16 | 6'-10" 5 3-0" 8'-8" 3V 40 2 23°-0" 46.00 10.9 1198 0.19 29 13] 6 26| 11
| =6 | 201" | e-10" | 6 | 5-a" 19-3" 19| e-100 |6 | 3-0" 9'-8" My 80 3 | 2r-2- 81.51 14.0 1589 0.19 29 19| 6 | 2| n
| =7 | 233 | 100 | 7| s5-av 22'-5" 22| e-100 | 7| 3-0" 10°-8" 4 a0 3| 3-37 93.75 17.5 1905 0.19 29 15 6 | 28| 12
8| =8 | 264" | 9-0" 8 | 5-a~ 25'-6" 25 | e-100 | 8 3-0" 1°-8" 4" 80 4 | 35-4+ 141.33 22.6 2416 0.19 29 160 7 | 29| 12
| 1 | 30| 12
18| 8 | 31" | 13
19| 8 | 32| 13
20| 8 | 33| 14
2| 9 | 34| 14
22| 9 | 35 | 14
NOTE:
VARIES REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT
NOTES FOR TABLE OF DIMENSIONS:
(1) THE NUMBER OF BARS S, T AND Z SHALL BE INCREASED
N i BY 1 FOR EACH | FOOT OF INCREASE IN DIMENSION “S*.
T N cr NO. OF BARS 4" . .
& & EQUAL SPACES 4 4 (2) THE LENGTH OF BARS R AND Y SHALL BE INCREASED
BY 1 FOOT FOR EACH | FOOT OF INCREASE IN DIMENSION “S*.
Cz_, G « [ - 4 (3) THE NUMBER OF BARS P SHOWN ARE FOR SINGLE SPAN
m © S | & PIPES OR BOX CULVERTS. THIS NUMBER SHALL BE
A . INCREASED BY 4 FOR EACH MULTIPLE OF PIPE OR BOX ADDED.
« L ~ N H
CUT LINE }ESUA?F SBFQFES,‘ES 3 S - & s ¢ (@) THIS DIMENSION SHALL BE INCREASED BY 1 FOOT FOR
S % % & EACH 1 FOOT INCREASE IN DIMENSION *S*
a | ¢ R (5) THE LENGTH OF THIS BAR INCLUDES ONE 1'-6” MINIMUM LAP.
Cr CUT LINE 20"
FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM 6
FOR BOX CULVERTS FOR PIPE CULVERTS
SHEET 2 OF 2
BARS F BARS V BARS S BARS T BARS 7

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

STANDARD B14-03




. 70 HOLE FIELD  1'P.
N —15/2 _ DRILLED IN WALL
> BOX CULVERT PIP
° TP oF | ¢ — /4 R_FOR SCH. 40 PIPE &UN‘NE‘;‘\q — S PIPE NOTE:
=, YCULVERH /[ BARS Y CONTRACTOR SHALL = Y% R FOR. 80 PIPE A L____ /O.D. + 1% T
T I — v PROVIDE BARS. AS TOP OF WINGWALL : MIN. . "
§ B [ S 4 A A ¥a® X 9" BOLT
K |~ DOWELS H BARS W NEEDED TO SUPPORT Yo R T =/ WITH ADDITIONAL B WASHER
Ya'd BOLT T | 9 BAR W ON INSIDE ! y Lulals OR Lg SEE PIPE_RUNNER [%..¢ X 6l glﬁ/[xcsgolr# éo’/g'e)TH%LE
4 - PIPE 0.D. + /2" LAYOUT DETAIL =+ LL HROUGH TH
| || -BARS T b FACE OF WINGWALL FOR DIM BOLT WITH HEADWALL OR A ¥4'@ x 8"
- | i BARS Ul : WASHER THREADED ROD 1E/P%XY
3 ANCHOR BAR . GROUTED IN A %"$ HOLE
| BARS VI—] ARS S1 SECTION AT WING e 4 1 80 BOLT WITH A MIN. EMBEOMENT OF
ANCHOR BARS [ [T BARS Y Yo D+ 4 (LENGTH= 6% MAY BE USED IN
_— | 2|4 CONST. JT. Tyl /_BARS Q PROVIDE 2!/,"® ACCESS HOLE PIPE 0.D. + 2) LIEU OF CAST-IN-PLACE
— J S - m|O - | 2
CONTRACTOR SHALL PROVIDE 2-*3 < < 7 X END OF B PIPE RUNNER F—¢ PIPe ARCH BOLT SHOWN.
ANCHOR BARS PER SIDEWALL BOLT.  ~1_ i = '-] PIPE 0.D./2 ¢ v | ¢ PLAN AT HEADWALL
velAll B BARS Y
DETAIL B SECTION D-D SECTION A-A ELEVATION AT WING | .’
[
L -
NOTE: | TOP OF WALL
| | |-~ BARS T o T
PIPE 0.0. IS THE PIPE v 175" [ —
NOTES: NOTE: NOTE: RUNNER OUTSIDE DIAMETER i L — .
NUTES: NUTE: NUTE: ) e
BARS Q, V, AND V; ARE TO BE FIELD CUuT BARS Pl ARE TO BE FIELD CUT DOWEL BAR J & H NOT | H— BARS Y Q
PER CUTTING DIAGRAM. PLACE PER CUTTING DIAGRAM PLACE REQUIRED WITH EXISTING BOX | -
BARS WITH DIMENSIONS BARS WITH DIMENSIONS Ce-C; BEGINNING CULVERTS PROVIDING THE H
Cz2- C3.Cq- Ci2 BEGINNING AT HEADWALL AT TOEWALL END OF 30° WING AND REINFORCING FROM THE EXIST. BOX | | 13 cL.
CND BARS WITH DIMENSIONS BARS WITH DIMENSIONS Cs-Cg BEGINNING IS EXTENDED INTO THE NEW CONCRETE e ————— . PIPE 0.0./2 - /"
Ci- Ca.Cior Cyi BEGINNING AT THE Bar (DIMENSTONS LM OF D30 [ T YATYAT 5
TOEWALL END ARALLEL THE BARS P. - : —< 7e" PIPE 0.0./2 + ¥
SECTION B-B BARS T1 @ 12
TIP OR CLIP ELEVATION AT HEADWALL
TO CLEAR PIPE
¢ CULVERT
(HALF NOT SHOWN SIMILAR) N s S
w wi \ 10 LA
1 e, 9 H ) o 3 MIN. TOP OF WINGWALL
V‘ V‘ | | € seq L[ 1 X 2 SLOTTED HOLE
DOWELS J i DOWELS J— |
S~ HEADWAL A I
D / BARS Y-\ / END D E / o DOWELS
| 16 {|| ~Bars ¥
2 T (= V-
s o _t e / B
NS —— w / 1
* % »/ R &J DoB::R: ; —1 1 B
=] ui WELS H ;
n ]
/ @ BARS U | 4" WIDE_BLOCKOUT
I ]/
BARS U /% 7 / = (BARS UL SIMILAR) e _\_/\ ; q FOR PIPE
(BARS Ul SIMILAR) - L z BARS Q — - \%“m x 11 BOLT WITH WASHER OR ¥,@ 12" THREADED
?/4 BARS P a ¢ PIPE ARCH —— ROD EPOXY GROUTED IN A @ HOLE WITH A MINIMUM
EQUAL SPA. o \ EMBEDMENT OF 7", A %"@ HOLE IN THE PIPE RUNNER
7 A A S o » HALF PLAN HALF PLAN \ gng%DFL%LL% [%F:"]OLVI‘.'ED IN LIEU OF THE
~ 2 G » Py —— ey —— .
4 SHOWING REINFORCING SHOWING DIMENSIONS
<7 L —t o \ 3 SECTION THRU TOEWALL
] - BARS
% / S Bars W SMILAR) 9
/ = |- |3 < N 9 H -2
BAR W [ @©
(BARS W1 SIMILAR) / z z 3 MIN.
! n® < \ 3 CL. PIPE RUNNER DETAILS
P o o
o< %) o
Z
7 e & 52 \ DOWELS H BARS 11 GENERAL NOTES:
J 3y £ %‘;% \ (RBARS T 1. ALL CONCRETE SHALL BE CLASS SI
" %] s r A
RS 1 3 = 2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥4 x 45° CHAMFER.
N a0 L . CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF ONE FOOT
1 & Sz o BELOW FINISHED GROUND LEVEL. COVER FROM THE FACE OF CONCRETE TO
- ~% a8 THE FACE OF REINFORCEMENT BARS SHALL BE 2", UNLESS OTHERWISE SHOWN.
y = T e < BARS Y
/ 5 = 37 X 3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR
o - 2 1N L — REINFORCED CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE
% ] * H DOWELS J REQUIRED IN HEADWALLS FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE
1/ 1/ 1] ImH | ELEVATION ADDED TO THESE QUANTITIES.
y A s A Y cLeVATIUN
! DOWEL BARS * % || [7a _|L PIPE ARCH DETAILS 4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 15° £ 7.59 AS
BARS P1 g Vet (TYP EXTENDING 2 CL. TOP FACE SHOWN PER CULVERT SKEW ORIENTATION ON THIS SHEET.
7 " B - _gn 1y
R TOEWALL CONCRETE =DESIGN SPAN 2 /" AFTER WELDING 5. DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A TRANSVERSING LOAD
Sl 2 S it Fe, 1, JE0 b o s B o L
w v H =DESIGN HEIGHT Lo OR L 80-1, SAFETY ATMEN A AINA UCTURES,
E AE. INCLUDED ELEVATION | 0= =3 | TEXAS TRANSPORTATION INSTITUTE, MARCH 1381,
PIPE RUNNER
QUANTITIES. ¢ CULVERT | | 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS
HALF PLAN HALF PLAN OF HORIZONTAL DISPLACEMENT (V:H).
I, *» =L 2X2X3/8" 7. FOR EROSION PROTECTION SEE STANDARD BI9.
SHOWING REINFORCING BARS SHOWING DIMENSIONS / o o0 | >C LANGLE b0 LENGTH = Lg OR L3 SHEET 1 OF 2
- a MINUS 4°-0"" (SEE DETAIL A)
BOX CULVERT DETAILS /R ——— DETAIL A SECTION c-C
_—_—— fo— e ¢ ROADWAY NOTE:
DIRECTION OF TRAFFIC e // » WHERE Lo OR L3 EXCEEDS
THE FOLLOWING LENGTH, THE PIPE DATE REVISIONS
% RUNNER SHALL BE STRENGTHENED Il RIS SAFETY END TREATMENT
. OVER THE MIDSPAN AS SHOWN. -l-
! 3-1-2010 | MODIFIED CULVERT SKEW DETAIL, REVISED OFOR SINGLE CULVERTS ,
@o.»-Q)é\ , ¢ESI§E o L}gﬂGaT_H EROSION PROTECTION AND NOTES 15° SKEW 1:4 SLOPE H = 4
ouacd 5 -8 2-7-2012 | REVISED TABLE QUANTITIES
6-1-2009 CULVERT SKEW ORIENTATION 36 SoH 80 15-4n
APPROVED. . ... e eoER DATE 2 - 4 STANDARD 815_03

PIPE 0.D. X 4 + 1"

Ya"'@ BOLT WITH
WASHERS PLACED IN




CULVERT TABLE OF DIMENSIONS PIPE RUNNERS FOR ONE END SIZE 3" DIA. TABLE OF REINFORCING STEEL FOR ONE END
SIZE WINGWALL PIPE - DOWELS H DOWELS J BARS P
(FEET) HEADWALL PIPE ONE PER EACH LENGTH SHOWN %4 @ 127 2-%6 EACH WALL | *4 - EQUALLY SRS e
LENGTH 0° WALL 30° WALL 30° WALL 0° WALL 30° WALL | 0° wALL SPACED
S X H L NR v W, W, WR A scH. | No.| Lo L L Ls La NO.| LENGTH | NO.| LENGTH | LENGTH | LENGTH | NO.] LENGTH | No.] cs Ce cq Cs | LENGTH
3x2 10-107 | 126/ | 77| 31/ | 9-4/a" 6-3" 6" 0 | 2 | -5 63" B 70" B 3| 26" |3 | 2-6" 2-0" 20" | 4 | 13-1° | 3 | 102" 16" 50" 6-8" | 16-10"
3x3 14-10" | 111 | 1| 31 | ar-se 8-6%," 6" 0 |2 | 158" 106" - 10-3" - 4 | 26" |4 26" 40" 40" | 4 | 1r-r |4 | 142 20" 730 g1 | 214
1x2 10107 | 126" | 77 | 4-1%a" | 10-4%" | 6&-3" 6" 0 | 2| 15" 63" B 70" B 3| 26" |3 | 26" 20" 20" | 5 | 131 | 3 | 102" 1-6" 50" 68" | 16-10"
4x3 14107 | 171" | 77| a-1¥e | 12-8/ | 8'-6%a" 6" w0 | 2| 158" 106" B 1-3" B 4 | 26" |a 26" 2-0" a0 | 5 | 1r-1v | 4 | 1a-2n 20" 73" g1 | 2r-4v
4x4 18-10" | 21-97 | 1| 4-1% | 15-0V" | 1010 | e 80 | 2 | 191" 14'-9" 46" | 156" 6-7" |5 | 26" |5 | 26" 40" 40" |5 | a-1v | s | 182" 25" 95 -20 | 25-9”
5 x 2 10'-10" 12-6/" | 7 5-21/g" 11'-5V/g" 63" 6" 40 2 11'-5" 6-3" _ 70" _ 3 206" 3 206" 4-0" 4-0" 6 13/-1" 3 10°-2" 1-6" 50" 6-8" 16'-10"
5 x 3 14-10" | 171 | 1| 52yt | 13-8% | 86" 6" 0 | 2| 158" 10°-6" - 10-3" - 4 | 26" |4 26" 4-0"" 40" |6 | 1717 | 4 | 1427 2-0" 730 g1 | 214
5 x4 18-10" | 21-97 | 17| 5-2Vg" | 16-0%" | 101057 | 6" 80 | 2 | 191~ 147-97 26" | 15-6" 67" |5 | 2-60 |5 | 2-6" 2-0" 20" | 6 | 2v-1 | 5 | 18-2" 25 95 w-27 | 25-9
6 x 3 14107 | 171" | 17| 62 | 14-97 | 8'-6Ya" 6" 0 | 3| 15-8" 10-6" - 1-3" - 4| 26" |a 26" a-0" 20" | 7 | 17-1r | 4 | 1a-2n 20" 73" g1 | 2r-4v
6 x 4 18-10" | 21-9" | 17| 62 | 17-1 | 1010 | e 80 | 3 | 19-n” 14'-9" 26" | 156" 67" |5 | 2-6" |5 | 2-6" 2-0" a0 | 7 | ar-1” | 5 | 18-2" 25" 95 w-20 | 25-9”
7x3 14-107 | 1717 | 17| 737 | 15-9%" | 8'-6%a" | 6" 0 | 3| 158" 106" B -3 B 4| 276" |4 26" 40" a-0" | 8 | 1717 | 4 | 142" 20" 73" g1 | 2r-4”
7 x4 18-10" | 21-9" | 1| 7-30 | 181/ | 10107 | 6%, 80 | 3 | 19-1m" | 1497 6" | 156" 6-7" |5 | 26" |5 | 26" 2-0" 40" |8 | ar-1” | 5 | 18-2" 25" 95 w-20 | 25-9”
8 x 4 18-10" | 21-97 | 17 | 8-3%" | 19-1%" | 10-10%" | 1~ 80 | 4 | 19-11” 147-97 26" | 156" 67" |5 | 260 |5 | 2-6 2-0" 20" | 9 | 2t-1 | 5 | 18-2" 25" 957 w-27 | 25-9
TABLE OF REINFORCING STEEL FOR ONE END
CULVERT
BARS U-ONE PER EACH LENGTH SHOWN BARS Ul ONE PER EACH LENGTH SHOWN BARS V BARS VI
SIZE BARS 0 BARS R | BARS S | BARS SL | BARS T | BARS T *4 @ 12 %4 @ 12" ®4 - EQUALLY SPACED %4 - EQUALLY SPACED
(FEET) RS 24T | 300 WAL | 0° waLL 8-75
2-%4 2-%4  [BOX CULVERT| PIPE ARCH 0" WaLL WAL 30° WALL 0° WALL
SXH | N0 Ci C2 Cs Ca LENGTH | LENGTH | LENGTH | LENGTH | LENGTH | LENGTH Cs Ce cr Cs Cs Ce ct Cs NO.| Co Cro Cn Cr LENGTH | NO.| Co Cro Cu Cr LENGTH
3x2 | 5] 9-1 4-qr 68" 73 13-11" 9107 | 12-2" 106" 32 38" 50" 58" - - 44 84" - - 6 | 2-9 6" 16" 1-9" 6-3" | 5| 2-9” 6" 16" 19" 63"
3x3 | 7] w-o” 44 7-97 | &-5" 16'-2" 12-2 | 169" | 146" 22" 28" 50" 98" 14'-3" - 44 8-4" 12'-4" - 8 | 3-9 6" 2'-0" 2-3 o3 | 1| 39 6" 20" 2-3 730
Tz 15 0 Y e | sea oo | o000 | 122 0o 32 PP Y g ey . o PYavY N N e T 29 o oy Yo o3 s 29 o Yy Y o3
ax3 | 7] 12-n” 55 810" | 96" 18-4" 1327 | 169" | 146" Y 4" 50" 98" B B 4qr 84" 124" B 8 | 3-9 6" 20" 23 73 | 7| 39" 6" 20" 237 730
4x4 | 9| 1527 55 10-0" | 1071 | 20%-7" 15-6" | 21'-4" 186" 5e-gn 58 50" 98" 14-3 | 18100 | 44 8-4" 12'-4" 16-4" |10 | 49" 6" 26" 2-9 g-3" | 9 | 4-9v 6" 26" 2-9" 8-3
5x2 | 5| 1w-8 6'-5" 8-7" 93" 18-1” - | 122 106" 32 3-8 50" 98" - - 44 8-4" - - 6 | 2-9 6" 16" 1'-9" 6-3" | 5 | 2-9v 6" 16" 1'-9" 6'-3"
5x3 | 7] 1317 65" 9-10" | 106" | 20'-a" 1227 | 169" | 146" Y 4" 50" 98" 123" B 4-a [ 124" B 8 | 3-9 6" 20" 23 73 | 7| 3-9” 6" 20" 237 730
5x4 | 9| 16-3 65" -o" | 1-8" 228" 166" | 21-4" 18-6" 5o 58" 50" 58" 14-3" | 18107 | 4-4” 84" 124" 6-4" |10 | 4-9" 6" 26" 29" 83" | 9 | 4-9 6" 26" 29" -3
6x3 | 7| 14-u- 757 10107 | 16" 224" 15-3 | 1697 | 146" 22" 28" 50" 98" 1237 B 44 84 124" B 8 | 3-9 6" 20" 2-37 73 | 17| 397 6" 20" 2-37 73
6x4 | 9| 173" 75" 12-0" | 128" | 24-8" 176" | 2r-a” 18-6" 5ogn 58 50" 98" 14-3" | 18107 | 4-a” [ 124" 6-4" |10 | a-9” 6" 26" 29" 83" | 9 | a-9 6" 26" 2-9" -3
7x3 | 7] 16-0" 86" - | 12t | 24 16-3" | 16-9" | 146" Y 4" 50" 98" 123" B 4-a [ 124" B 8 | 3-9 6" 20" 23 73 | 7| 3-9” 6" 20" 237 730
7x4 | 9| 18-a" 86" 13-17 | 139" | 26107 | 18-7" | 21-4" 186" 5o 58 50" 98" 14-3" | 18107 | 4-4” 84" 124" 6-4" |10 | 4-9” 6" 26" 29" 83" | 9 | 4-9 6" 26" 2-9" -3
8xd4 | 9| 19-a 96" 1417 | 1497 | 28107 | 19-77 | 21-4" 186" 5ogn 58 50" 98" 14-3" | 18107 | 4-4” [ 124" 6-4" |10 | a-9” 6" 26" 29" 83" | 9 | a-9 6" 26" 2-9" -3
TABLE OF REINFORCING STEEL FOR ONE END TOTAL QUANTITIES
CULVERT ONE END
SIZE 2 BARS W 2 BARS W, BARS Y NOTE:
(FEET) 8-75 CONC. | RE-BARS PIPE 3.
30° WALL 0° WALL RUNNERS HEADWALL END REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT.
S X H | SIZE | LENGTH | SIZE | LENGTH LENGTH U, vD. 8. FT. ¢ CULVERT -
3 x 2 ®5 11'-6" #5 10'-4" 3-1- 3.2 395 36.09 ¢ PIPE RUNNER
3x3 | %5 | 162" %5 | 14-5" 31 4.9 537 53.08 \
ax2 | *5 | 16" *5 | 104" a1 3.6 226 36.09 : /{:3
4x3 | 5 | 16-2" 5 14'-5" ar-11" 5.3 573 53.08 R < PIPE ARCH AND ELLIPTICAL PIPE CULVERTS
4x4 | 6 | 20-11" | ®6 | 181" 2 7.4 781 8117 @ 5 g
4 & FOR PIPE OR ELLIPTICAL PIPE
5x2 | *5 |16 *5 10°-4" 6-0" 3.9 446 36.09 - s . CULVERTS SELECT APPROPRIATE
5x3 | *5 | 162" *5 | 14-5" 6'-0" . 0\ "S" 8 "H" FROM SIZES SHOWN.
>7 610 53.08 - ADD THE FOLLOWING ADDITIONAL
5x4 | *6 | 200117 | %6 | 18-7" 6/-0 7.9 823 8117 —t ol 5 BARS:
. Y . P - ) I (@) 1 ADDITIONAL Y BAR
6 x 3 5 | 162 5 | 14-5 70 6.2 635 68.75 26 . 4 A Y ahmox.
6 x4 | 6 | 20-1" | %6 | 18-71" 70" 8.4 854 101.08 P / Qua T1 BARS 12 CTS. (NO. = S + 2)
7x3 | 5 | 162" *5 | 14-5" 8/-1" 6.8 676 68.75 La Ly '-olLo LoLe A
— — — TOEWALL END
7x4 | %6 | 2011 6 | 18-7 81 9.3 903 101.08 THE WEIGHT OF THE ADDITIONAL BARS AND THE
PR 7 1 PIPE RUNNER LAYOUT ADDITIONAL QUANTITY OF CONCRETE IN THE HEADWALL
8 x4 | %6 |e0-U 6 | 187 9 10.2 950 121.00 SHALL BE ADDED TO THE QUANTITIES SHOWN.
L-a"
I——I VARIES -
~ ~
; 5 o3 -3 5 20" 2-0" SHEET 2 OF 2
N A Ci C2 i \ ) N \ , \ ,
N[,—l = | | I I ~ | |
H ~ — - - ~
~ CUT LINE 1/"0' OF B : ~ ~ :
& & L BARS & o i 5 5 5
EQUAL i 2 3 :
BARS P CUT LINE NO. OF Call €3 | SPACES  cyp Line NO. OF 1
2aY 7 BARS BARS 0° WALL 0" | 7/ | g | 6 | 6 |
c o | B EQUAL | | I I |
| co| ¢ SPACES Ciz| Cn SPACES 30° WALL 7.5 30° WALL 0° WALL 30° WALL 0° WALL SAFETY END TREATMENT FOR
FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM FOR BOX CULVERTS FOR PIPE ARCHES FOR BOX CULVERTS  FOR PIPE ARCHES SINGLE CULVERTS
o . = 4’
Qo ¥ ovaca BARS P1 BARS Q BARS V AND VI DOWELS H DOWELS J 15% SKEW 1:4 SLOPE H = 4

APPROVED

" CHIEF ENGINEER

pare 6-1-2009

STANDARD B15-03




Ww

Qo ¥ ovocs

APPROVED

CHIEF ENGINEER

paTe 6-1-2009

GENERAL NOTES:

L
2.

3.

ALL CONCRETE SHALL BE CLASS SI.

ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥, x 45° CHAMFER. CHAMFER

ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF ONE FOOT BELOW

FINISHED GROUND LEVEL.

OF REINFORCEMENT BARS SHALL BE 2, UNLESS OTHERWISE SHOWN.

ADDED TO THESE QUANTITIES.

5.
COVER FROM THE FACE OF CONCRETE TO THE FACE
CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR
REINFORCED CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE 6.
REQUIRED IN HEADWALLS FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE
7.

PIPE RUNNER DETAILS

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

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

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

FOR EROSION PROTECTION SEE STANDARD BI19.

WHERE Lo, L10R L4 EXCEEDS THE FOLLOWING LENGTH

THE PIPE RUNNER SHALL BE STRENGTHENED OVER
MIDSPAN AS SHOWN.

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

BARS WL PIPE 0.D. X 4 + 17 BARS T - TIP BARS e "
| ¢ PIPE RUNNER 1 5 TO CLEAR PIPES ; A"
CONTRACTOR SHALL ¥4'® BOLT WITH WASHERS
~oawe | [ PROVIDE BARS AS PLACED IN A %" HOLE /7 BARS ¥ L
L'-0"+HF FIELD DRILLED IN WALL. / AN —T —PIPE 0.0.41%"
I— NEEDED TO SUPPORT N S/2 S e AN SERYA /— .0.+1%
[| BAR W ON INSIDE X ¢ BOX CULVERT 7% = _
BARS V1 TTR|| FACE oF winGwALL o TOP OF | v~ { A 9
| | S YCULVERT! /‘rBARS Y S.BARS_-_ \ e X ey
gars ul—<] 9" - |- boweLs + — 4 —1T0Le || SEE PIPE RUNNER LOCATIONS | BOLT WITH WASHER
» | "l T % " DETAIL FOR DIM. 2-BARS » V>"® BOLT (LENGTH=
1" CL. | P - PIPE PIPE 0.D. + 2
R CONST. JT. =y | | ~BARS C | |l -Bars T SECTION AT WING // b L
d 4 B -SCH. 40 PIPE N
Y4 BOLT = T [ TOP OF WINGWALL é «'B SCH. 80 PIPE NOTE: PLAN AT HEADWALL
3" ANCHOR BAR RS El s ! 11 gars v PIPE 0.0./ 2 [ I
H=BARS F1 O| & ; PIPE 0.D. + /" A Yad X 9 BO
AR - : A » BOLT WITH ADDITIONAL R WASHER PLACED
ANCHOR BARS BARS D1 5 < ! "o / i [N; %a"w HOLE DRILLED THROUGH THE HEADWALL 19R¢
. L A Y40 X 87 THREADED ROD EPOXY GROUTED IN A T4
CONTRACTOR SHALL PROVIDE 2-*3 . I T Coars v HOLE WITH A MINIMUM EMBEDMENT OF 6% MAY BE USED
ANCHOR BARS PER SIDEWALL BOLT 8" 3oL IN LIEU OF CAST-IN-PLACE BOLT SHOWN.
DETAIL B SECTION A - A SECTION F-F BARS Z
PROVIDE 2/, ACCESS HOLE SECTION C-C TOP OF WALL PIPE 0.0./2 - /5"
PIPE & BOLT -
END OF ft ¢ PIPE & BOL T //
Wy N
/
ELEVATION AT WING PIPE 0.0./2 + 3"
s 37 MIN.
NOTE: P] —A— - 3
NOTE: PE spay Tl £
DOWEL BAR J & H NOT —_— | 1 A
REQUIRED WITH EXISTING BOX PIPE 0.0. IS THE PIPE B‘ ] ~
CULVERTS PROVIDING THE RUNNER OUTSIDE DIAMETER. 1 50 YePIPE 0.0./2 + Y
REINFORCING FROM THE EXIST. BOX R VS, 0.D. OF PIPE " -D. 4
s IS EXTENDED INTO THE NEW CONCRETE BARS K OR PIPE ARCH Ve Va
DOWELS 4 A MIN. OF 1'-3". c I
w, A / / ELEVATION AT HEADWALL
BAR K 7 T 1 e 9" H . - _1
(BAR K1 SIMILAR) y y DOWELS J | y
BARSIT | _|——DOWELS H h
I_, D RS 7 155 HEADWALL /_ ] BARS E /
- END o
F 7~ F A [TBARS | 2] BARS K ~BARS Y / T
;| B b PIPE 0.D. - 1%
11 ﬁﬁ—/ s S ~——— PIPE ARCH
~ // of | ] aa i @ ARS E B4J TOP OF WINGWALL
g \\ | \ B B HALF PLAN HALF PLAN 1" X 2 SLOTTED HOLE
5 g \ BARS 7 SHOWING REINFORCING SHOWING DIMENSIONS /\
Q
5“’? o | BARS X ! 10 Ls
& s\r\é\\'! = / DOWEL H g8 BARS Y # 0 L :
VAN 3 z BARS U | DOWEL J "77‘/ " S .
S e - (BARS UL A — g l(
S X ] S SIMILAR) 1] 3 BLOCKOUT FOR PIPE
&) F LN W | ° =T 7 L (WIDTHZPIPE 0.D. + 5™
o N o g8 g £
& c= ~ BARS W 1| & w . — ¥a"'® BOLT WITH WASHER
& e 2 — - LT ~— 20\ OR THREADED ROD EPOXY
y oy o« I “ o)== GROUTED IN A % HOLE
& = S T QL < * \ N W/_A MIN. EMBEDMENT OF 9.
5 o 2 v = ot Gl l “ N A 7“0 HOLE IN THE PIPE
@ NG S z 2/ © - [T} A RUNNER MAY BE FIELD
§ & z « ¢ /T m| \ DRILLED IN LIEU OF THE
§ &/ 2 z i T a3 3 - 1 10" SLOTTED HOLE SHOWN.
S &/ 2 %55 T o
jg & » ’5’;’%‘ ] b—BARS P
L& &€ 2 372 BARS U ‘1] sars v
& L }: L e BARS SECTION THRU TOEWALL
£5E g AZ P 4|3 c SECTION B-B
SO = Exz - ¢ CULVERT
XS o =t
@° . - S FOR PIPE AND PIPE-ARCH CULVERTS
BARS R 8 S - 9 |- BARS R N
o / / A BN 71 /
t t t —A—t [T z = : TOP FACE
i S/ s i ﬂ ﬂ z W\ |
/\
4 ' I~ BARS S
S Yie' AFTER
o BARS S ¢ CULVERT \/%" W] 10" | wel ] WELomne
(Typ) 20 3-0"
‘V;;/ ‘ h
WR TOEWALL END S - DESIGN SPAN Lo,Lior La % LL2X2X %" -39 PIPE
W ELEVATION D-D  PIPE RUNNER L 2z x 2z x Y o
L’ D 2 H = DESIGN HEIGHT —_— = 3,70 & 4" PIPE
HALF PLAN HALF PLAN DOWEL BARS EXTENDING * % 2o || L,A::GLEL——Z-O” b%rIS;H4:-C;7P'(S|E‘EO%E|-T4A]L A
e ——— —_—— INTO THE CONCRETE BOX CULVERT SKEW ORIENTATION
SHOWING REINFORCING BARS SHOWING DIMENSIONS CULVERT ARE INCLUDED DETAIL A SECTION E - E
IN THE QUANTITIES.
FOR BOX CULVERTS NOTE.

SHEET 1 OF 2
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PIPE RUNNERS FOR ONE END
TABLE OF DIMENSIONS WINGWALL PIPES - ONE PER EACH LENGTH SHOWN HEADWALL PIPE
0° WALL 30° WALL TOTAL
SIZE
Hs L NL NR ww THO) W, @ WR WF TF H | ©1A) SCHEDULE L1 Lo L3 Lq Ls Lg S [No. Lo LENGTH
39 | 14-a” 14-4" 16'-6%" T 9-3," 17-7" 8'-3Ya" 3" 7" A ER 20 10'-0" B - 10-8" B - 9 4 151" 81.00 NOTE:
4 9 [ 18-4a" | 18-4" 21-2" 7 9-3% 19-10%a" 10°-7" 9" 8" 4| 3" 40 14°-3" - - 141" 6'-2" - 3[4 | 19-4" 112.67
5[5 | 22-a” | 22-a” 25'-9/" 7 52" 18"-074" 12-10%4" 1-3" 8" 5 | 3 20 18-6" 83" z 192" 10-57 . 512 [ 23-1" 103.50 REINFORCEMENT BAR BENDING DIMENSIONS ARE OUT TO OUT.
6 |6 | 26-4" 26'-4" 30'-4%" I 6'-2Y>" 21'-5" 15'-2Y5" -9 85" 6 3Y/5" 80 22°-9" 12'-6" - 23'-5" 14'-8" 5'-9" 6 | 3 | 28-0" 162.08
T [ 7 [ 30-4" | 30-4" 35-0/a" 7 73" 249" 176" 23" 9" 7| a- 20 27-0" 16'-9" 61" 278" 18-11" 10-0" | 7|3 | 32-3 203.67
5T 302 [ 304 3515, e | 53 BV 19-9%," 2-9" 9/ 8 | a- 80 31-3" 21-0" 10-107_ | 31-11" 232" 1437 |8 |4 ] 366" 211.42 ¢ CULVERT
TABLE OF REINFORCING STEEL FOR ONE END TOTAL QUANTITIES INCREASE IN :
ONE END QUANTITIES FOR 1’ 3
1-BAR C 1-BAR Cl B8R0 BaR D! "4-BARS E *4-BARS a) MINIMUM "'S* INCREASE IN "S” ©
o ° o o 30° WALL o &
30° WALL 0° WALL 30° WALL | 0° WALL 0° WALL cone. | me-aams conc. | me-eams &
H | SIZE | LENGTH | SIZE | LENGTH | LENGTH LENGTH NO. | LENGTH NO. | LENGTH H | s | CU. YD. LBS. Cu. YD. LBS.
3 =4 16-11" | *4 | 14-8" 18"-10" 167" 2 18-4" 2 162" X 7.1 926 0.20 30
27| *q 2U-7" *4 | 18-8" 236" 207-1" 2 | 23-0" 2 207-2" X 9.8 1153 0.20 30 e
5| =4 222" *4 | 22-8" 241" 241" 2 | er-1” 2 24'-2" 5 5 12.0 1140 0.20 30 3 R
I 30-9” *4 | 268" 328" 287" 3 323" 3 28'-2" 6| 6 15.7 1639 0.20 30 & | NS
7 [ 5 355" *5 | 30'-8" 37-4" 327" 3 36-10" | 3 32:-2 T 20.1 1962 0.20 30 / i
81 »s | 40-0" [ =5 [ 348~ -1 367" 3 [ ar-e” 3 36'-2" 88 ] 263 2482 0.20 30 & PIPE RUNNER _\v/ "ol roua |9
/' Iy SPA.
7 /
TABLE OF REINFORCING STEEL FOR ONE END ﬁNLGES ST 50TED // // / / L
BARS F EQUALLY SPACED BARS F1 EQUALLY SPACED ,gog‘:-'izs,,“ PE,OV;EL,Z..M D°4W_E'-65 J 1-BAR K 1-BAR K1 2-BARS W 2-BARS W1 /L/,\/ I Iy
30° WALL 0° WALL 30° WALL 0° WALL 30° WALL 0° WALL 30° WALL 0° WALL L ,/ ™ // !
L6 |_5 L4 Lo Lo L1 L2 L3
H |size |No.| ¢ Cz C3 Cq |LENGTH | SIZE | NO. G [ C3 Ca LENGTH [NO. | LENGTH | No. | LENGTH | LENGTH | sIzE Cs LENGTH | SIZE | cs LENGTH | SIZE| LENGTH | SIZE | LENGTH
3% |7 | v | 21 2-0"_| 20" | 9-2" |®4 | 7 111 21" 2-0" | 20" | 9-2" 3 | 3-0" [ 3 | 3-0" 4-¢" | *5 311 550 | *5 3-9~ 5-3" | *5 | 169" 5 14-6" TOEWALL END
4 eq |9 [v-u~ [2-7 | 2-3" | 23" | 9-8" [=*a |9 -1 21" 2-3" 2-3 | 98" 4 | 30 | 4] 3-0" 26" | *5 26" 6-0" | *5 4-3" 5-97 | *6 | 216" w6 | 18'-7"
5 % |11 | r-n | 3-1" 26" | 2-6" | 102" [#=a_ | U | 1-11" 317 26" | 26" | 10-2° |5 | 300 | 5 | 3-0" 46" | *5 5-1" 6-1"_| *5 2-9” 6-3" | *6 | 26'-3" %6 | 22-9” PIPE RUNNER LAYOUT
6 |»s [ 13 | r-n” | 3-8 | 2-97 | 2-10" | 109" |5 |13 | r-u~ 36" 2-8" 29" | 10-7" | 6 | 30" |6 | 3-0" 2-6" | *5 58~ 72" | *5 5-3" 6-9" | *6 | 31-10" | =6 | 26'-11"
T %5 |15 | 2-0" | 4-3" | 3-1" 327 | 15" |5 |15 | 2-0” 41" 3-0" 31 1-3" 7 [ 30" | 1 | 3-0" 26" _| *5 6-3" 79" | *5 5-9” 7-3" | *6 | 35-9" *6 | 31-0"
8 |#6 |18 | 2-1" | 4-10" | 35" | 36" | 12-1" |®6 |17 | 2-1" 478" 34" 35" | u-u” |8 | 30" |8 | 3-0" 2-6"_| *5 107 | _8-4"_ | *5 6-3" 797 | *6 | 406" *6 | 352"
TABLE OF REINFORCING STEEL FOR ONE END
BARS U- ONE PER EACH LENGTH SHOWN BARS Ul - ONE PER EACH LENGTH SHOWN BARS V BARS V1
*4 @ 12" “4 @ 12" “4-EQUALLY SPACED #4-EQUALLY SPACED
30° WALL 0° WALL 30° WALL 0° WALL
H C; Cg Cq Cio Cn Ci2 Cis Cla Cy Csg Cq Cio Cn Cy2 Ci3 Cia NO. Cis Cie Ci7 Cis Cig LENGTH NO. Cis Cie Cy7 Cig Cig LENGTH
3 51" 98" 14-3" B - - - - 44" 84" 12-4" - - B - B B 310" 9" 22" | 25 10" | e&-1" 7 310" ER 22" 25" 1'-0" 61"
7 [ 5 9'-8" 143" 18°-11" - - - - 2-4" 84" 12-4" | 16'-4" - - - - n | a-1- w0 | 29" 3-0" 0" | 1-9” 9 - 10" 2-9" 3-0" 10" 7-9"
5 | 5-1" 9-8" 143" 18-11"_| 236" - - . 2-4" 8'-4" 12-4"_|_16'-4" 20-4" . - - 13 | 5-11" 0" | 3-3" 36" 1-0" | 8-9" 11 511 10" 33~ 36" 10" 8-9"
6 | 5-1" 98" 14°-3" 18'-11"_| 236" | 281" - - 247 8-4" 12-4" | 16'-4" 204" | 244" - - 15 | 6-11" 0" | 3-9° | 4-0” 1-0" | 99~ 13 | 6-1" 10" 3-9" 2-0" 1'-0" 99"
T | 5-1" 9-8" 14°-3" 18-1"_| 236" | 28-1" | 32-9" - 4-4" 8-4" 12-4" | 164" 20-4" | pa-a | 284" - 17 | 8-0" n | a-ar | a-1" 1-0" | 10-1" 15| 8-0" 11 24" ISK =07 | 10-11"
8 | 5-1" 9-8" 143" 18'-11"_| 23-6" | 28-1" | 32-9" | 37-4" | 4-4~ 8'-4" 12-4" | 16'-4" 20-4" | par-av | 28'-4" | 32'-4" | 20 | 9'-0" 11" -10" | 517 -1 | 121 17 | 90" 1" -107 | 5-1" 17 121
TABLE OF REINFORCING STEEL FOR MINIMUM 'S - ONE END NUMBER OF HEADWALL
BARS Y | BARS R BARS Z BARS S BARS T BARS P PIPE RUNNERS
12-#5 6-45 *4 @ 12" *4 @ 127 *4 @ 12" 8-5 FOR 1 END NOTES FOR TABLES:
S NO. | S | NO.
H|s ENGTH | LENGTH | NO.|LENGTH | NO.|LENGTH | NO.|LENGTH ENGTH ] ] (1D THE NUMBER OF BARS S, T AND Z SHALL BE INCREASED
: _[LENCTH | LENC | LENGT! o| LENGTH :|[LENGTH | LENGT % g g 10 4 (23] 10 BY 1 FOR EACH 1 FOOT OF INCREASE IN DIMENSION "W,
3 | =9 | 10-3 17-1"_[10 | 54 16 | 610" |10 | 3'-0 6'-8 p | | 11 5 24| 10
2 | =9 | 10-3" | 195" |10 | 5-4"_ |18 | &-10" | 10 | 3-0" 78" - T — Cs 12 5 25 | 10 @ e LENGTH OF BARS R AND Y SHALL BE INCREASED
s |=s | 61" [ 177" |6 [ 5-4" |16 | €-10" [ 6 | 3-0" [ 8-8" B \33 i - 13 [ 6 [26 [ 1 g:Mé'h;s/]%'NFE)s,EAC“ | FOOT OF INCREASE IN
6 | =6 | 172" | 20-1" |1 | 5-4’_ |20 107 | 1 3-0" | _9-8" - = = 1& 14° 6 |2t | 1
. 1 ' " ’ 1" v . " ’ " ° " " = . .
T =1 | 8-2 24-3" |8 [ 5-4 23 ;107 |8 [ 3-0" [10-8 0% WALL 0" L . | | 0° WALL 15 6 o8 | 12 (3) THE NUMBER OF BARS P SHOWN ARE FOR SINGLE SPAN
8 | =8 9-4~ 27-8" |9 | 5-a4” 26 | 6-107 [ 9 3-0" | 1-8” 30° WALL 5 30° WALL Ei 16’ 7 29 | 12 PIPES OR BOX CULVERTS. THIS NUMBER SHALL BE
FOR BOX FOR PIPE 17 7 30 | 12 INCREASED BY 4 FOR EACH MULTIPLE OF PIPE OR
CULVERTS CULVERTS Y 8 T3 | 13 BOX ADDED.
DOWELS H AND H1 BARS K BARS Kl v |8 132 1 THIS DIMENSION SHALL BE INCREASED BY 1-/>" INCHES
20 8 |33 | 14 FOR EACH 1 FOOT INCREASE IN DIMENSION “S'.
21 9 [34 | 14
227 | 9 |35 | 1a (5) 2 BARS FOR 30° WALL, 2 BARS FOR 0° WALL
THE LENGTH OF THIS BAR INCLUDES ONE 1'-6" MINIMUM LAP.
VARIES | 3 VARIES
3" (0° WALL) ~ I—I %)
6" (30° WALL) ;\, &1‘3‘ 3 PO o130
N ol =< a -3 - qn " .
Ty G EEpEL: I, e N S
P S Cs e~ &3 b ; 4 4”
2 |———|——| | CUT LINEN [ 71 .3 o o K . :
CUT LINE NO. OF BARS g3 ’ & T = § o
\7—‘ EQUAL SPACES 0° WALL 0"f| L 0° WALL & w]: & g SHEET 2 OF 2
"o 1 ! 30° WALL 7" 30° WALL
NL+3’ (0° WALL) Ca| Cs cqlc
NR+4"" (30° WALL) Cigl Cr FOR BOX FOR PIPE o 2' 0
FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM CULVERTS CULVERTS FOR BOX . FOR PIPE
BARS D BARS F AND F1 BARS V_AND VI DOWELS J BARS S CULVERTS ~ CULVERTS BARS 7
BARS T
SAFETY END TREATMENT FOR
SINGLE AND MULTIPLE CULVERTS
15° SKEW 1:4 SLOPE H = 8’
APPROVED paTe 671-2009
""" e ecinEeR” " STANDARD B16-03




PIPE 0.D.X4+1"

1%
¥a"@ BOLT WITH
N S/2 WASHERS PLACED IN  TYP.
AN — ¢ BOX CULVERT Yo' R FOR SCH. 40 PIPE ¢ pipg T 7%"® HOLE FIELD Yo"
? TP OF | e R FOR. 80 PIPE BUNNER L 17, DRILLED IN WALL .
v CONTRACTOR SHALL 2 YCULVERTl /TBARS Y 0 T - / Vo R ~ —PIPE
: PROVIDE BARS AS b : (TyPy Y
3 BARS Wiy NEEDED TO SUPPORT R P e |- boweLs w TOP OF WINGWALL PIPE 0.D. + /" T N} 0.0-+1%
/ x g:gswognwméﬁi 1 7 L1,L2,L3 OR La SEE_PIPE_RUNNER \ 1 7 =} NOTE
I LAYOUT DETAIL \ Vb X 6y :
Y4 ¢ BOLT BARS. U1 | L BARS T FOR DIM. \ BOLT WITH WASHER , 3.g x 91/, BOLT WITH
BARS S1 T ' SECTION AT WING ADDITIONAL # WASHER
. oA Y BARS PI, P2 | —+- BaRs ¥ SN /2B BOLT DAL THROCE T
3 ANCHOR BAR CONST. JT. 1 : I PIPE > (LENGTH= T .
{ ORO 2| & PIPE ARCH 1 PIPE 0.D.427)  HEADWALL OR A %@ x B
ANCHOR BARS <I T N 1 | wo PROVIDE 2!/2"® ACCESS HOLE | BARS Y 0. + s -L THREADED ROD EPOXY
- = q = i ¢ PIPE RUNNER /- GROUTED IN A %@ HOLE
CONTRACTOR SHALL PROVIDE 2-#3 — T - | -4 WITH A MIN. EMBEDMENT OF
ANCHOR BARS PER SIDEWALL BOLT. | / - PLAN AT HEADWALL 6%’ MAY BE USED IN LIEU
OF CAST-IN-PLACE BOLT
SECTION A A SECTION D-D ELEVATION AT WING SHOWN.
DETAIL B - _ I || Bars T
e L
NOTE: |
PIPE 0.D. IS THE PIPE | TOP OF WALL
RUNNER OUTSIDE DIAMETER | ~ BARS Y T
l 1 1 1 1 | ]I/ZH
NOTE: NOTE: NOTE: T T s e A%
— — | T — T
BARS Q, V AND V; ARE TO BE FIELD CUT BARS P1 ARE TO BE FIELD CUT PER CUTTING DIAGRAM. PLACE BARS WITH DOWEL BAR J & H NOT | T -
PER CUTTING DIAGRAM. PLACE BARS WITH DIMENSIONS Cg-C7 BEGINNING AT THE TOEWALL END OF 45° WINGWALL REQUIRED WITH EXISTING BOX .
DIMENSIONS C2-C3 AND Cg-Ci2 BEGINNING AND BARS WITH DIMENSIONS Cs -Cg BEGINNING PARALLEL TO THE CULVERTS PROVIDING THE ARS T1 @ 12" TIP OR
AT HEADWALL AND BARS WITH DIMENSIONS P BARS. PLACE BARS P2 PARALLEL TO THE P BARS BEGINNING WITH THE REINFORCING FROM THE EXIST. BOX CLIP TO CLEAR PIPE LetPE 0.0./2 - V-
C1-Ca AND Cio -Cn BEGINNING AT THE SHORTEST BARS AT THE HEADWALL END OF THE 15° WINGWALL. IS EXTENDED INTO THE NEW CONCRETE SECTION B-B .D. 2
TOEWALL END. A MIN. OF 1'-3" - PIPE 0.0./2 + ¥
) wi u VeV
¢ El”L,VERRT ELEVATION AT HEADWALL
(HALF NOT SHOWN MILAR)
LF NOT S 30 9 H . 3" MIN. 3" MIN.
DOWELS J VA S ) |
- DOWELS J—| ¥ 5 L Tt
%HEADWALL \ BARS T 3"CL. Lo: TOP OF WINGWALL
/ snc/ D E\ o DOWELS J 3 1 X 2" SLOTTED HOLE
R B |- BARS Y
| I B B
w T
. BARS Y L| / |
o]
- DOWELS H \ 7 7 3 L
BARS S Z|  BARS U — T / =
(BARS S1 = (BARS Ul SIMILAR) \ —
SIMILAR) z [ ] \
=1 \
S BAR W PIPE ARCH 7 % 4" WIDE BLOCKOUT
BARS U S (8ARS W1 SIMILAR) HALIE I;EANC T \ams o HALF PLAN — FOR PIPE
(BARS U1 S Y
SIMILAR) >( ~ : - - N Ya'p x 11" BOLT WITH WASHER OR %9 12
= Z \ -4 SHOWING REINFORCING BARS SHOWING DIMENSIONS Jf["?ﬁAEEalﬁ&%&PgﬂE&sgﬁ;E&";,,f AA%Q,Q“O'-E
[ 2o @ N HOLE IN THE PIPE RUNNER MAY BE FIELD
Iz 79 > 3" 9" H 1-2" DRILLED IN LIEU OF SLOTTED HOLE SHOWN
2 Z, - 2 |
— 0 o
© °2 E _|;37 MIN. SECTION THRU TOEWALL
z QD @ "
= c 3" CL.
(BARS W1 2 ~3 m— T
SIMILAR) 3 %1 i DOWELS H BARS T1 ¢ CULVERT
i BARS T K
7 : e\ NI /- o,
= 23 3 ] .
E ?Frf‘ \ oo]: I,‘ !k A 5 //
/( o — :I-.
/ W /
/Q% v 7 o N—“ o BARS Y Al BARS Y /= DIRECTION OF TRAFFIC
wv
7 g e £ —t  L—L L] 4 _———— 7’ ——————————— ¢ ROADWAY
/< = ° DOWELS J ,
: * \IA{ ELEVATION DIRECTION OF TRAFFIC —>/
i CLEVATIUN
T * anly
‘Q 2 /ANy /4 L/N\[ === PIPE ARCH DETAILS < Y
4 o * % DOWEL BARS EXTENDING INTO THE 2% || [TA 3" CL.
TOEWALL EN - AL
BARS P1 (BARS P2-15° WING) \4 ‘AL/ CONCR[EE,I,DE ]BO),(I, %UlaVERTI,]#?EES I g C 0
WR 15 INCLU N THE QUAN . 3-0" |
7*’*’.; ‘ . lo . Li. OR L3 | e CULVERT SKEW ORIENTATION
W2 w | PIPE RUNNER
' ELEVATION .
HALF PLAN HALF PLAN —_ . )
SHOWING REINFORCING BARS SHOWING DIMENSIONS Z oLE * L2x2x % -3gpripe %= NOTE:
R 2-0" I—> ANGLE  [2:-0" LENGTH = Lo, Lj OR L3
S = DESIGN SPAN c MINUS 4°-0"" (SEE DETAIL A) WHERE Lo , L; , OR L3 EXCEEDS
= DESIGN HEIGHT THE Eguéowmcalésr;%ré. GTTHEEPEIEE
- RUNN HALL NGTHEN
BOX CULVERT DETAILS DETAIL A SECTION C-C OVER THE MIDSPAN AS SHOWN. SHEET 1 OF 2
PIPE RUNNER DETAILS
PIPE LENGTH
GENERAL NOTES: 3+ 5G40 —
1. ALL CONCRETE SHALL BE CLASS SI. 4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 30° * 7.5°, AS 3" ¢ SCH 80 15/-4"
SHOWN PER CULVERT SKEW ORIENTATION ON THIS SHEET.
2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥, x 45° CHAMFER.
CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF ONE FOOT 5. DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A TRANSVERSING LOAD
BELOW FINISHED GROUND LEVEL. COVER FROM THE FACE OF CONCRETE TO OF 1,800 POUNDS AT YIELD AS RECOMMENDED BY RESEARCH REPORT
THE FACE OF REINFORCEMENT BARS SHALL BE 2", UNLESS OTHERWISE SHOWN. 280-1, SAFETY TREATMENT OF ROADSIDE CROSS DRAINAGE STRUCTURES, DATE REVISIONS SAFETY END TREATMENT
TEXAS TRANSPORTATION INSTITUTE, MARCH 1981. 5005 | REvISED WOTES
3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR 5 T SKEW DETAIL REVISED FOR SINGLE CULVERTS
REINFORCED CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO 3-1-2010 | MODIFIED CULVERT SKE L. 30° SKEW 1:4 SLOPE H = 4/
@o.»-Q)é\ REQUIRED IN HEADWALLS FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE UNITS OF HORIZONTAL DISPLACEMENT (ViH). EROSION PROTECTION AND NOTES : =
ouacd 6-1-2009 ADDED TO THESE QUANTITIES. 1 FOR EROSION PROTECTION SEE STANDARD BI9 2-7-2012 | REVISED TABLE QUANTITIES
APPROVED. .. .. it i PATE 2T ? : : STANDARD B17-03




TABLE OF DIMENSIONS PIPE RUNNERS FOR ONE END SIZE 3” DIA. ¢ CULVERT
CULVERT -
SIZE HEADWALL PIPE WINGWALL PIPE -ONE PER EACH LENGTH SHOWN
(FEET) SCHEDULE 15° WALL 45° WALL
S X H L NL NR v W1 w2 WL WR TA NO. Ly Ly L, L3 L HEADWALL END
3x2 10°-10" 11'-2%" 15'-37%" 7 3-5%" 11-4%," 2'-10%" 10'-10” 6" 40 2 12'-10" 7-10” - 9'-2" -
3 x 3 14'-10"" 15°-4'/a"" 20°-11%," 7 3-5%" 14'-3%" 311" 14'-10" 6" 40 2 17°-8" 12'-6" - 13'-11" 6-7"
4 x 2 10°-10" 11'-2%" 15'-3%" 7" 4-13%" 12'-6'/>"" 2'-10%" 10'-10” 6" 40 2 12'-10"" 7'-10” - 9'-2" -
4 x3 14'-10" 15-4'/p" 20" - 113" 7 4-73%" 15'-55%" 3 -1 14'-10" 6" 40 2 17'-8" 12-6" - 13°-11" 6-1"
4 x 4 18'-10" 19'-6" 26"-1%" 7" 4-1%" 18-4%" 5-0Y/p" 18'-10" 6" 80 2 22'-4" 17'-3" 7-4" 18-7" 11'-4"
5x2 10°-10" 11-2%" 15'-37" 7 5'-9Y/4" 13'-8%" 2'-10%" 10°-10” 6" 40 3 12'-10"" 7-10" - 9'-2" -
5x3 14-10" 15-4'/q" 20 -1, 7 5-9'/p" 16'-7'/p" 313" 14'-10" 6" 40 3 17'-8" 12'-6" - 13-11" 6-1"
5 x 4 18'-10" 19'-6" 26'-1%" 7" 5-9'/p" 19-6%a" 5-0V/p" 18'-10" 6" 80 3 22'-4"" 17'-3" T-4" 18°-7" 11'-4" ey )
6 x 3 14-10" 15-4'/a" 20" -1, 7 611" 17°-9%" 3-11%" 14'-10" 6" 40 3 17'-8" 12-6" - 13-11" 6'-7" / // ; / %
6 x 4 18'-10" 19'-6" 26'-1%" 7" 6'-11Y/g" 20°-8%" 5-0Y/5" 18'-10" 6" 80 3 22'-4"" 17'-3" 1-4" 18-7" 11'-4" /
7x3 14'-10" 15'-4'/q" 20°-11%," hal 8'-1" 18°-11'," 3-11%" 14'-10"" 6" 40 4 17°-8" 12'-6" - 13°-11" 6-1" L4 L3Ei//’ Lo LI L2
10" o _75/ 10 " e P N P " 10" 1/ 0 i = T 7 _ar
7 x4 18'-10 19'-6 26'-1% 7 8'-1 21'-10Y, 5-0Y/p 18'-10 6//> 80 4 22'-4 17'-3 7-4 18'-7 11'-4 TOEWALL END { EOUAL SPA.
8 x4 1810 19'-6" 26'-1%" 7 9-2%" 23'-0%" 5'-0/2" 18'-10" i 80 4 22:-4" 173" 7-4" 18-7 11°-4"
PIPE RUNNER LAYOUT
TABLE OF REINFORCING STEEL FOR ONE END
CULVERT
SIZE DOWELS H DOWELS J BARS P2 - ONE PER EACH LENGTH SHOWN BARS S | Bars S1 BARS U - ONE PER EACH LENGTH SHOWN
(FEET) | *4 @ 127 “4 e 127 .43?31; “‘BA;\’S];’II "4 e 127 .48?5129 B;?,S‘,R 45° WALL [15° WALL *4 e 12"
2'-6" LG. 4'-0" LG, LENGTH 2-24 2-%4 25° WALL
S X H |NO.®| NO. **| NO. * | NOX* | NO. | LENGTH | NO. Cs Ce Cr Cs LENGTH a az a; a4 as NO. | Ci Cz Cs Ca LENGTH LENGTH | LENGTH | LENGTH g 9 ag aq
3x2 3 3 2 2 1 13-1" 5 10°-6'" 1-6" 56 6'-6" 17-2" 5'-4" 91 - - - 5 11'-6" a-11" 7°-10" 81" 16-5" 11'-10" 14-10" 11'-0" 6'-2" 1110 - -
3x3 4 4 2 2 0 - 7 14°-6" 1-6" 7-6" 8-6" 21'-2" 5-4" 9-1" 12'-10" - - 7 14'-5" 4-11" 9'-4" 10'-0"" 19'-4" 14-9" 20°-6" 15-2" 6'-2" 11'-10" 17'-6" -
4 x 2 3 3 2 2 2 13-1" 5 10°-6" 1-6" 5'-6" 6'-6" 17-2" 2'-3" 6'-0" 9-9" - - 5 12-8" 6'-1" 9'-0" 9'-9 18-9" 13-0" 14°-10" 11'-0" 6'-2" 11'-10" - -
4x3 4 4 2 2 1 17°-1" 7 14-6" 1-6" 7-6" 8-6" 21'-2" 2'-3" 6'-0" 9-9" 13'-6" - 7 157" 61" 10'-6" 1'-2" 21'-8" 15°-11" 20'-6" 15'-2" 6'-2" 11'-10" 17'-6" -
4 x 4 5 5 2 2 0 - 9 186" 1-6" 9'-6" 10-6" | 25'-2" 2-3" 6'-0"" 9-g" 13'-6" 17'-3" 9 18'-6" 6'-1" 11°-11" 12'-8" 24'-7" 18-10" | 26'-2" 19-4" 6'-2" 11'-10" 17-6" 23'-1"
5x2 3 3 2 2 3 13-1" 5 10°-6" 1-6"" 5-6" 6'-6" 17-2" 2'-10” 6'-1" 10'-4” - - 5 13°-10" | 7'-3~ 10'-2" 10°-11" 21-1" 14-2" 14-10" 11'-0" 6'-2" 11'-10" - -
5 x 3 q 4 2 2 2 17°-1" 7 14-6" 1-6" 7-6" 8-6" 21-2" 2-10" 6-1" 10°-4" 14-0" - 7 16'-9" 70-3" 11'-8" 12'-4" 24'-0"" 17°-1" 207-6" 15-2" 6'-2" 11'-10" 17-6" -
5 x 4 5 5 2 2 1 21-1" 9 18'-6" 1-6" 9'-6" 10-6" | 25'-2" 2'-10" 6'-7" 10°-4” 14-0" 17-9" 9 19°-8" 70-3" 13-1” 13-10" 26'-11" 20'-0" 26'-2" 19'-4" 6'-2" 11°-10" 17'-6" 23'-1"
6 x 3 4 4 2 2 3 17°-1" 7 14'-6" 1-6" 7-6" 8'-6" 21'-2" 3-4" 71" 10°-10" 14-7" - 7 1711 | g'-4" 12-9” 13'-6" 26'-3" 18°-3" 20'-6" 15-2" 6'-2" 11°-10" 17-6" -
6 x 4 5 5 2 2 2 211" 9 186" 1-6" 9'-6" 10-6" | 25'-2" 3-4" 7-1" 10°-10" 14-7" 18'-3" 9 20'-10" [ g'-4~ 14°-3" 14°-11" 29'-2" 21'-2" 26'-2"" 19'-4" 6'-2" 11'-10" 17-6" 23'-1"
7 x3 4 4 2 2 4 17°-1" 7 14-6" 1-6" 7-6" 8'-6" 21'-2" 4'-0"" 7-9" 11'-5" 15-2" - 7 19°-1" 9'-6" 13°-11" 14'-8" 28'-7" 19°-5" 207-6" 15-2" 6'-2" 11'-10" 17'-6" -
T x4 5 5 2 2 3 21-1" 9 186" 1-6" 9'-6" 10'-6" | 25°-2 4-0" 1-9” 11'-5" 15-2" 18'-6" 9 22'-0"_ | 9-6" 15-5" 16-1" 31-6" 22'-4" 26'-2"" 19-4" 6'-2" 11'-10" 17-6" 23'-1"
8 x 4 5 5 2 2 5 21-1" 9 18-6" 1-6" 9'-6" 10-6" | 25'-2” 4-6" 8-3" 12-0" 15°-9” - 9 23'-1" 10°-8" 16-6" 17'-3" 33-9" 23'-6" 26'-2" 19'-4" 6-2" 11'-10" 17'-6" 23'-1"
TABLE OF REINFORCING STEEL FOR ONE END TOTAL QUANTITIES
CULVERT ONE END
S1ZE BARS Ul - ONE PER EACH LENGTH SHOWN BARS V BARS V1 2 BARS W 2 BARS WL BARS Y BARS T BARS T NOTE:
o " " g " :
(FEET) fel ez e a5° WALL 15 WALL 8-%5 8-*5 8-+5 conc. | Re-Bars | PIPE
15° WALL 45° WALL 15° WALL BOX CULVERT| PIPE ARCH RUNNERS REINFORCEMENT BAR BENDING DIMENSIONS
S X H R o, a5 9 | No.| Co Cio Cu Cie LENGTH | No. Co C1o Cu Ciz LENGTH | SIZE | LENGTH | SIZE | LENGTH | LENGTH | LENGTH | LENGTH cu. YD 5. FT. ARE OUT To ouT
3x2 4'-6" 8-7" - - 7 2'-9" 6" 1-6" 1'-9" 6'-3" 5 2'-9" 6" 1-6" 1'-9" 6'-3" %5 14°-5" 5 10°-8" q-4" 3-2" 3-8" 3.8 396 41.67
3x3 4-6" 87" 12°-9” - 10 3-9" 6" 2'-0" 23" 73" 7 3-9” 6" 2'-0" 2'-3" 7'-3" 5 20°-2" 5 14-11" 4-4 q-2" 4'-8" 5.8 580 67.17
4 x 2 46" 8 -7" - - 7 29" 6" 1-6" 1'-9"” 6'-3" 5 2'-9" 6" 1-6" 1'-9" 6'-3" 45 14°-5" 5 10'-8" 5-6" 3-2" 3-8" 4.2 430 41.67 % 45° WALL
4 x 3 4'-6" 8'-7" 12-9 - 10 3-9" 6" 2'-0" 2'-3" 7-3" 7 3-9” 6 2'-0" 2'-3" 7°-3" %5 20"-2" 5 14-11" 5-6" 4:-2" 4'-8" 6.3 617 67.17
4 x 4 4'-6" 8-7" 129" 16'-11" 13 4'-9 6" 2'-6" 2'-9"” 8'-3" 9 4'-9" 6" 26" 27-9" 8'-3" 6 25'-11" | *6 19'-1” 5-6" 5-2" 5-8" 8.8 874 97.83 *% 15° WALL
5 x 2 4'-6" 8'-7" - - 7 2-9" 6" 1-6" 1'-9” 6'-3" 5 2'-9" 6 1-6" 1'-9” 6-3" 5 14'-5" *5 10°-8" 6'-8" 3-2" 3-8" 4.6 460 54.17
5 x 3 4'-6" 87" 12°-9” - 10 3-9" 6" 2'-0" 2-3" 7'-3" 7 3-9” 6" 2'-0" 2-3" 7°-3" w5 20°-2" 5 14-11" 6'-8" 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 4-9" 6" 26" 2'-9" §-3" 6 25-11" | *6 19°-1" 6'-8" 5-2" 5-8" 9.4 915 119.83
6 x 3 4'-6" 87" 12-9” - 10 39" 6" 2'-0" 23" 7-3" 7 3-9” 6" 2'-0" 2-3" 7'-3" 5 20°-2" #5 14-11" 7-10" 4:-2" 4'-8" 7.3 688 84.42
6 x 4 4-6" 8'-7" 12-9” 16'-11" 13 4'-9 6" 2'-6" 2-9"” 8'-3" 9 4'-9" 6 2-6" 2-9" 8-3" 6 25'-11" [ =6 19'-1" 7'-10" 5-2" 5-8" 9.9 957 119.83
7 x 3 4-6" 8-7" 12°-9" - 10 3-9" 6" 2'-0" 2-3" 7'-3" 7 3-9” 6" 2'-0" 2'-3" 7°-3" 5 20°-2" 5 14°-11" 9'-0" q-2" 4'-8" 8.0 724 101.67
7 x 4 4'-6" 8-7" 12-9” 16'-11" 13 4-9" 6" 2'-6" 29" 8'-3" 9 4-9" 6" 2'-6" 2-9" 8-3" 3 25-11" [ *6 19°-1" 9'-0" 5-2" 5-8" 10.9 999 141.84
8 x 4 4'-6" 8 -7" 12-9” 16'-11" 13 4-9” 6" 2'-6" 29" 8'-3" 9 4-9" 6" 2'-6" 2-9"” §-3" "6 25-11" [ *6 19°-1" 10'-2" 52" 5-8" 12.0 1042 141.84 PIPE ARCH AND
ELLIPTICAL PIPE CULVERTS
FOR PIPE OR ELLIPTICAL PIPE
z : . 2 < CULVERTS SELECT APPROPRIATE
N VARIES | o o VARIES . 3 B 7S g H " FROM SIZES SHOWN.
K S r.___L_.T._Z1 & S 3 N -3 -3+ 3 2.0 200" K ADD THE FOLLOWING ADDITIONAL
N ~ p " bl L ) L ) Q L ) L ) - BARS:
CUT LINE I_NO' oF = = | | | | & | | | (@ 1 ADDITIONAL Y BAR
L - 4 BARS - C C - - - ~ ~ (b) #4 - T1 BARS @ APPROX.
N I.LT_OLI < ¢ EQUAL = & & & 5 5 DY S 127 CTS. (NO. = $+2)
3 SPACES : - - s b h N T1 BARS
CUT LINE X CUT LINE ]:—NO. OF -
I—ggRSOF BARS 10/ a | 10 | | 4| 6 -5+ 6 |
~ EQUAL EQUAL T T T T T THE WEIGHT OF THE ADDITIONAL BARS AND THE
i Gl G SPACES |Gzl G| spaces 45° WALL 15° WALL 45° WALL 15° WALL 45° WALL 15° WALL ADDITIONAL QUANTITY OF CONCRETE IN THE HEADWALL
N SHALL BE ADDED TO THE QUANTITIES SHOWN.
N FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM FOR BOX CULVERTS FOR PIPE ARCHES FOR BOX CULVERTS FOR PIPE ARCHES
BARS P BARS P1 BARS Q BARS V_AND VI DOWELS H DOWELS J SHEET 2 OF 2
al TO a5

Qo ¥ oacs

APPROVED

CHIEF ENGINEER
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pare 6-1-2009

BAR P2

SAFETY END TREATMENT
FOR SINGLE CULVERTS

30° SKEW 1:4 SLOPE

H= 4

STANDARD B17-03




ww

NOTE:

Cie - Ci7

0

BARS F, F1, V & V1 ARE TO BE FIELD CUT

PER CUTTING DIAGRAM. PLACE BARS WITH

DIMENSIONS Cz- C4 ,Cis - Cis BEGINNING

AT HEADWALL & BARS WITH DIMENSIONS C,- Cs.
BEGINNING AT THE TOEWALL END.

DOWELS J \

N S/2
BARS W1 o
CONTRACTOR SHALL 3 Top oF |~ & BOX CULVERT
PROVIDE BARS AS J YCULVERT' BARS Y
1'-0"+WF r NEEDED TO SUPPORT = \ | A
BAR W ON INSIDE —7
| S R |~ boweLs H
o oars vi—Th | FACE OF WINGWALL I
| |
BARS u1< [l o | | L —8aRs T
Yo' ¢ BOLT L - |
3 ANCHOR BAR CONST. uT. -~ |
| \| | —84Rs c1 @ars ¢ sMILAR) ! 1 aars v
ANCHOR BARS | NE
8 S - MmO
CONTRACTOR SHALL PROVIDE 2 *3 . = . _l.
ANCHOR BARS PER SIDEWALL BOLT 5 -~ I -
G
m
DETAIL B SECTION F-F
8" 3
o
"
SECTION A-A

PIPE 0.D. X 4 + 1"

1 ¥4"® BOLT WITH WASHERS
PLACED IN A 7”@ HOLE
FIELD DRILLED IN WALL.

¢ PIPE RUNNER

e
MIN.
/ 2
Ly TO L B
A 1 8 | SEE PIPE RUNNER LOCATIONS

DETAIL FOR DIM.
SECTION AT WING

BARS T - TIP BARS

TO CLEAR PIPES
/—BARS Y
/
-—i [ /ZZ N\ 1 I
P —— I
ARS
2-BARS -

i\

4'* B -SCH. 40 PIPE

TOP OF WINGWALL

SUNS

f6" B -SCH. 80 PIPE
PIPE 0.D./ 2

PIPE 0.D. + '

NOTE:

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

PROVIDE 2'/2"® ACCESS HOLE
¢ PIPE & BOLT

END OF R =E| EVATION AT WING

NOTE:

DOWEL BAR J & H NOT REQUIRED

WITH EXISTING BOX CULVERTS PROVIDING
THE REINFORCING FROM THE EXIST. BOX

OR PIPE ARCH

IS EXTENDED INTO THE NEW CONCRETE

A MIN. OF 1'-3".

0.D. OF CULVERT P[PE—\

=
/

—=
—I=

BARS Y
BARS Z

3"CL.

SECTION C-C

l'r/su
TYP.
e
(ITY”P.) N/ ] PIPE 0.D.+17%"
\ l
\ —
= |~ ¥a"@ X 6/, BOLT WITH
= WASHER
IPE 1o :
A e A
PLAN AT HEADWALL
NOTE:

A %"Q x 9> BOLT WITH ADDITIONAL P WASHER PLACED
IN_A %@ HOLE DRILLED THROUGH THE HEADWALL OR

A ¥"® x 8 THREADED ROD EPOXY GROUTED IN A 74"@

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

TOP OF WALL

Lo _
- //
PIPE 0.0./2 + 3"
=] 8
T A
N—PIPE 0.0./2 - Y~

5" _N—PIPE 0.0.72 + ¥a"

Ve a

ELEVATION AT HEADWALL
PIPE 0.D. - 1%"

SHOWING REINFORCING BARS

HALF PLAN
SHOWING DIMENSIONS

@O.»Q ouacd
APPROVED . )é\ ) oare 6-1-2009

CHIEF ENGINEER

Twn

FOR BOX CULVERTS

GENERAL NOTES:

L.
2.

3.

ALL CONCRETE SHALL BE CLASS SI.

ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥," x 45° CHAMFER.

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

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

= DESIGN SPAN
= DESIGN HEIGHT

5.

|—>E

Lo L1, La, OR Ls

7 . 3 97 H ’ TOP OF WINGWALL
l h—o 3 1 X 2" SLOTTED HoL
BAR K (BAR K1 SIMIALR) | [rear 7l | f——DowELS H K\
HEADWALL- DOWELS J / e~ BARS & .
END7 6| / BARS K~ BARS Y
R N " 10 \8
;,,] 1 7 f 3 /o(u
E Toars 1] BARS 7
BARS E (FANNED) o . ° HALF PLAN HALF PLAN [N~ BLOCKOUT FOR PIPE
BARS El SIMILAR .. NPT NIV (WIDTH=PIPE 0.D. + 5"
2 I \ 3" C.  SHOWING REINFORCING SHOWING DIMENSIONS \\
z L
—,"® BOLT WITH WASHER —
z | BARS \ Z& G READED. ROD, EPOXY
- BARS U \ f GROUTED IN A 7" HOLE
o u BARS Y L — W/ A MIN, EMBEDMENT OF
S BARS W DOWEL g i 9" A %" HOLE IN THE
= DOWEL J N \ PIPE RUNNER MAY BE FIELD
- ™
~ | - - \ DRILLED IN LIEU OF THE
= 't Im;l SLOTTED HOLE SHOWN.
] =] i _|&
» o || L -—sars 0 g f% SECTION THRU TOEWALL
F3 BARS V )/ wl |\
z BARS F HRER 30e, ¢ CULVERT
2 VAT e (= /
w =1
% /} : /
£ z . . ,
z 2  BAR C LBARS JH g /=== DIRECTION OF TRAFFIC
] z Ty BARS P ¥ _———— —t—————— ¢ ROADWAY
(=] J m /
5 ) Uor=BARS Y | DIRECTION OF TRAFFIC memmp
Q
2 e SECTION B-B A
2 P /
- =
A
: : 5] FOR PIPE AND fos
u T T U u o
2
\/' L 1/ T /U é — PIPE-ARCH CULVERTS CULVERT SKEW ORIENTATION
y \&
BARS S / 3" CL.
TOEWALL END * % DOWEL BARS EXTENDING
. | e e  NOTE:
/ IN THE QUANTITIES. ELEVATION D-D WHERE Lo, L1, LeOR Ls EXCEEDS THE FOLLOWING
w | WL V" AFTER LENGTH THE PIPE RUNNER SHALL BE STRENGTHENED
EROSION PROTECTION PER —— & oine OVER MIDSPAN AS SHOWN.
DRAINAGE MANUAL HALF PLAN

PIPE RUNNER

L2x2x %"-30 PIPE

L 2% x 23 x %-

3,9 & 4”@ PIPE

Eiﬁ__f[:??iﬂ__
DETAIL A
PIPE

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

2:-0"

LENGTH = Lo, L), LaOR Ls
MINUS 4'-0" (SEE DETAIL A)

SECTION E-E
RUNNER DETAILS

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

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

FOR EROSION PROTECTION SEE STANDARD B19.

PIPE  LENGTH

3@, SCH. 40 12'-8"

3¢, SCH. 80 15'-4"

3!/,"¢, SCH. 80 22'-1"

WBha® Sea SHEET 1 OF 2

DATE REVISIONS

6-1-2009 | REVISED NOTES

SAFETY END TREATMENT FOR

3-1-2010

MODIFIED CULVERT SKEW DETAIL, REVISED

SINGLE AND MULTIPLE CULVERTS

EROSION PROTECTION AND NOTES

2-7-2012 | REVISED TABLE OUANTITIES

30° SKEW, 1:4 H=8" & S=VARIES

STANDARD B18-03




TOTAL OUANTITIES INCREASE IN
ONE END QUANTITIES FOR 1’
TABLE OF DIMENSIONS MINIMUM 5" INCREASE IN "
CONC. |RE-BARS CONC. | RE-BARS
H{s | v NL NR ww w, @ w, @ W WR We T cu YD. | BS. |cu. YD | LBS.
3|9 | 14-a” 141075 20-3/4" 7 10-4a" 20-10%" 3-10%" 14-4" 3 7 8.4 1050 0.22 33 NOTE:
a9 | 184" 18-11%," 25-11g" 7 10-4%s" 23-9%" -1 18°-4" 9” 8" 11.5 1301 0.22 33 -
5 |5 | 22-4” 231" 3.1 7 59" 221" 5-11%" 22-a" | 1-3" 8" 14.0 1406 0.22 33 REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT.
6 |6 | 264" 27 -3 37-2%" 7 6 -11%5" 26°-2"2" 7% 26-4" | 1-9” 8/, 18.4 1878 0.22 33
T |7 | 30-4” 3I-4%"” 421050 7 81" 30'-3%;" 8-1/y" 30-4" | 23" 9" 23.4 2343 0.22 33
8 | 8 | 34-4” 35'-6Y%" 48'-6%" 8" 2% 34°-4/y" 9-2%" 34-47_ | 2-9" 95" 30.6 2959 0.22 33
PIPE RUNNERS FOR ONE END TABLE OF REINFORCING STEEL FOR ONE END
WINGWALL PIPES - ONE PER EACH LENGTH SHOWN HEADWALL PIPES 1-BAR C 1-BAR Cl ‘2‘_‘540 34‘\_1401 *4-BARS E *4-BARS El
SIZE 15° WALL 45° WALL TOTAL 45° WALL 15° WALL 45° WALL 15° WALL 45° WALL (B)]  15° WALL
H (DIA) SCHEDULE L L2 L3 La Ls Lg 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 a 16'-10" 98.50 =4 20°-8" =4 15°-3" 22'-9" 17°-2" 2 21-4" 2 17-0"
7 3~ 80 16'-8" B 18°-0" 10'-9" - - - 9 4 207" 13,75 | *4 26'-4" = 19'-5" 28'-5" 21-4" 2 270" 2 21"
5 3 80 21-4"" 11°-6" - 22°-8" 15'-5" g'-2" B - 5’ 3 26'-4" 158.08 w4 32-0" 7] 231~ VIR 256~ 2 328" 2 2537
6 | 3% 80 261" 16°-2" - 27-9" 20°-2" 12-117 5-8" - 6 3 3I-0" 201.75 | "4 378" =4 27-8" 39'-9" 291" 3 38-4" 3 29'-4"
7 IR 80 30°-10" 20°-11" 1°-0" 32-2" 24'-9" 17°-8" 10°-9” - 7 7] 35'-9" 291.08 | *5 44-10" _® | *5 31-10" 26'-11" (6 33-9" 3 44°-0" 3 336"
8 I'e 80 35'-9" 25'-8'" 15°-9* 36-10" 29'-7" 22'-4" 15°-1" -10" 8" 4 40'-6" 350.83 3 50'-6" @ =g 36'-0" 52'-6" @ 37°-10" 3 49°'-8" 3 37°-7"
TABLE OF REINFORCING STEEL FOR ONE END
BARS F EQUALLY SPACED BARS L BARS FI EQUALLY SPACED DOWELS H DOWELS H [ DOWELS J 1-BAR K 1-BAR Kl 2-BARS W 2-BARS Wl
45° WALL 45° WALL 15° WALL 5 e 12 *S ez 4-%6 45° WALL 15° WALL 45° WALL 15° WALL
45° WALL 15° WALL
H|size |No.| ¢ C, Cs Cq LENGTH | sIZE | NO. Co LENGTH | SIZE | NO.| ¢, [0 C3 Ca LENGTH | NO.|LENGTH | NO. | LENGTH | LENGTH | sIzE Cs LENGTH | SIZE Co LENGTH |[SIZE | LENGTH SIZE | LENGTH
3| =4 |10 1r-u” | 2-2” 2-0"_| 21" 9'-3" *q |- | -- -- *4 |8 i | 22" 2'-0" 21" 9-3* | 3| 30" |3 | 3-0" 26" "5 | 4-37 5-9" *5 | 3'-10” 5-47 | *5 20'-6" 5 14-117
4| *a 12| r-u- | 2-8" 2-3" 2-4" | 9-9” *4 |1 | 3-10" 65 | *4 |10 | r-u" | 2-8" 2'-3" 24" 9-9 | 4| 3-0° |4 | 3-0" 26" *5 | 5-0" 6'-6" 5 | a4~ 5-10" | *6 264" 6 19°-2"
5: .4 15 l:_llu 3:_2:: 2:_6:: 2:_7:: 100_311 '4 2 4"6" 7o_lu g4 12 ll_llll 3:_2:: 2:_6:: 2:_7:0 101_3:: s 3:_0" 5 30_0" 4:_6:: '5 5:_8:: 70_200 '5 4:_10:: 6,_4" IG 32'-2" '6 23'-5" NUMBER OF HEADwALL
6| *5 | 18] 1-u” | 3-8 2'-9" 2-10° | 10-9" | *5 |2 | 5-3" 75107 [ *5 |14 | r-u” | 3-8" 29" 210" | 10-9" | 6 | 3-0° |6 | 3-0" 46" "5 | 6-5" 70" | *5 | 5-4- 6-10"__| *6 38'-0" *6 27-8" PIPE_RUNNERS
T 20 200 | 43 " T s w3 oo T s 16 | z0n | 42" T 1 T T T T30 7 30 yTr BT a1 o T TR B @ | S FOR 1 END
8 3 23 21 2-10" 357 36" 121" 3 3 6-9 9-4" 3 18 21 4'-8" 3-4 357 -1~ 8 3-0" 8 3-0" -6 ug 7-10" 9'-4" ag 6-5" 7°-11" a7 51’-2* @ &7 36'-2" S NO. S NO.
100 [ 5 [23 | 1
TABLE OF REINFORCING STEEL FOR ONE END 1Y 5 |24 | 1
12 | 6 |25 | 12
BARS U- ONE PER EACH LENGTH SHOWN BARS Ul - ONE PER EACH LENGTH SHOWN BARS V BARS V1 3 1 & 26 12
=40 12° *4 0 12 #4-EQUALLY SPACED "4-EQUALLY SPACED - -
45° WALL 15° WALL 45° WALL 15° WALL 14 T |2 ] 12
15 | 17 |28 | 13
H Cr Cs Ca Cio Cn Cr2 Ci3 c1u® Cr Cs Co Cio Cn Ci2 Ci3 Cia NO. Cis Cie Ciz Cig Cio LENGTH [ NO. Cis Cig Ci7 Cig Cio LENGTH 16° 8 29 | 13
3 e T 75" — — = = . e Pra Z-g~ — = - = -~ o 3-10 o prre 757 | 1-0" & 71 3107 o p 57 | 1-0" | &-1" 7 T8 T30 14
7 e 2 o 5 PO - = = = yore 8T 2o | 1611~ = = = = 31 2o~ 0 79 30 T 10" 797 s | a1~ 07 79 3o T To | 79" w T8 13 1 14
5 6-2" -9 17°-5" 23-1" | 28°-9" | -- -- -- 24-6" 8-1" 12-9* | 16'-1"__| 21'-0” -- -- -- 15 [ 5-1- 10" 3-3" 3-6" | 10" 8'-9" n | s-u- 10" 3-3" 3-6" | 10" | 8-9” 19 | 9 |32 15
6 6-2" 1°-9" 17°-5" 231" | 28'-9" | 34'-5" -- -- 26" 8-1" 12-9* | 1e'-u"__ | 2r-0” | 252" -- -- 18| &-1" 10" 3-9~ 4-0" 1'-0" 9-9~ 14 | e-1" 10" 3-9" 2-0" | 1-0" | 9-9” 200 | 9 |33 | 15
7' 60_2:: 11:_9:: 170_5:: 231_1:: 280_900 340_51: 400_00: -_— 4:_6:: 80_7:: 120_911 lso_llu 210_0:: 25'-2" 2g'_4" - 21 8"0" 11" 4._400 4:_7:: ll_oll lo,_llu 16 al_ou ll." 40_40: 4:_7:: lo_ou loo_llu 21: lo 34: 16
& &2 T T 231" | 28-9° | 3a-5° | 400" | 413" ypr &1 29 | e | 210 | 252" | 29-a [ 355 |24 | 9-0" & +10- | 51~ g 2o 18 | 90 T 07 | 5o | 1 2" 22 110 T35 | 16
TABLE OF REINFORCING STEEL FOR MINIMUM 'S - ONE END
BARS Y | BARS R BARS Z BARS S BARS T BARS P
2-%5 6-%5 =4012" -452" 4012 8-%5
H| S | LEncTH LENGTH |No. | LENGTH |No.| LENGTH [No. | LENGTH |LENGTH
3 =9 [ 1w-a 19-10* [ 10 | 5-4" |20 | e-10~ |10 | 3-0" [ e'-8" NOTES FOR TABLES:
S T 22-10°_| 10 | 5-4" |23 | e-10" |10 | 3-0" | 7-8"
5 =5 | 6-9" 2r-1" 6 | 5-4" |21 | e-10" 6 | 3-0" | 8-8" 1. THE NUMBER OF BARS S, T AND Z SHALL BE INCREASED
e =6 | 7510- | 25-2 7 50" 25 Teor |7 30" | 98" ) BY 1 FOR EACH 1 FOOT OF INCREASE IN DIMENSION ““W1“,
ri=r | ¢-1" 29-3" 18 | 5-4" 130 | 610" |8 3-0" | 10°-8" 5 " 23" -3 2. THE LENGTH OF BARS R AND Y SHALL BE INCREASED
8 | =8 | 10-4" | 33-4" 9 5-4" |34 | 6-10"_ | 9 3-0" | 11'-8" R : & | o | BY 1'-1%" FOR EACH 1 IF INCREASE IN DIMENSION 'S,
B o~ N W
. (ge Ce S : - : 3. THE NUMBER OF BARS P SHOWN ARE FOR SINGLE SPAN
oo 1250 WALL) W § o ” PIPES OR BOX CULVERTS. THIS NUMBER SHALL BE
T - 2 _— 3 & ro1e T & INCREASED BY 4 FOR EACH MULTIPLE OF PIPE OR BOX ADDED.
; .\ - d e x
N ) : & 45° WALL 15° WALL 4, THIS DIMENSION SHALL BE INCREASED BY 1'-1%* INCHES FOR
j[ - 0/2" eyads 5 e ] | FOR BOX FOR PIPE EACH 1 FOOT INCREASE IN DIMENSION “S*.
NLd 1°-0"" (H=5'-8") 252'('H9‘+;;1 %5 237 TyP,—| CULVERTS CULVERTS 5. 2 BARS FOR 15° WALL, 2 BARS FOR 45° WALL.
s UNLESS NOTED
15° WALL 2‘2:,% L 62" (H=7'88" DOWELS J 6. THE LENGTH OF THIS BAR INCLUDES ONE 1'-6" MINIMUM LAP,
BARS K /7
BARS D AND DI oAR> % BARS Kl S
L8 LTLE L5 LALlo [/ Lo LI L2 L3
L Iﬂl (. Iﬂl TOEWALL ENDWJ
& & _ PIPE RUNNER LAYOUT
C2 C Cis G N
2 -y 15_ Ci - 4" 4.. ;D]: g g SHEET 2 OF 2
40: :l_. |
CUT LINE NO. OF BARS CUT LINE N ] - —_
EQUAL SPACES ES) . . o 3 N
e “ig o A ; ) “’EI_— ¥ b : a; T \~/
it A Voo " .
FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM Hi & | 20" < /7| | 2" || 4%
BARS V AND VI " Co N 45° WALL 15° WALL
[y'] .
BARS F AND F1 6 FOR BOX FOR PIPE FOR BOX FOR PIPE
CULVERTS  CULVERTS CULVERTS CULVERTS SAFETY END TREATMENT FOR
SINGLE AND MULTIPLE CULVERTS
BARS L BARS S BARS T BARS 7 DOWELS H o g -
@o.nQ —_—— —_— —_— —_— 30° SKEW 1:4 H=8' & S=VARIES
ouacd
6-1-2009
APPROVED CHIEF ENGINER DATE F STANDARD 818_03
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2y

DR

495,
¥

SEE NOTE 1

SKEW, H=4"

SEE NOTE 1

SEE NOTE 1

) + a 508s
Was
SEE NOTE 2

PLAN-0° SKEW, H= 8’

SEE NOTE 1 — MIN.

BEDDING
AS REQ.

SEE NOTE 1 —

RIS B0, SEREEOIN

+

Sos
‘(CO

509950985
__J/// 0050235098
SEE NOTE 2

BEDDING
AS REQ.

1-6"

MIN.

)/~ SEE NOTE 1

BEDDING
AS REQ.

SECTION AT HEADWALL

OTHER PRODUCT OR
STONE RIPRAP

BN

PLAN-SKEW, H =4’

Qo ¥ ovocs

APPROVED

paTe 3°1-2010

CHIEF ENGINEER

PLAN-SKEW, H= 8’

SEE NOTE 1

SECTION B-B

NOTES:

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.

1.

2.

FILTER FABRIC
(AS REQUIRED)

BEDDING MATERIAL
(AS  REQUIRED)

THICKNESS "t WILL BE DETERMINED BY THE MANUFACTURE’S RECOMMENDATION
FOR THE PRODUCT USED. STONE RIPRAP SHALL BE IN ACCORDANCE WITH THE
STANDARD SPECIFICATIONS.

3. EROSION PROTECTION PLACEMENT SHALL BE INSTALLED FLUSH WITH ADJACENT

GRADE.

4. FOR USE WITH STANDARDS BIO TO BIS8.

DATE

REVISIONS

3-1-2010

REVISED EROSION PROTECTION

AND NOTES

EROSION PROTECTION

STANDARD B19-01
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REMOVAL DETAIL

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

TOP SLOTS INTERMEDIATE SLOTS BOTTOM SLOTS
A5z FOR GRATE 6"x4"x2" FOR GRATE (TYP) [ anxarno FOR GRATE
L ___1 [ 1 I [ I | I | I | I | I |
e
A | ¢ | T >~—— 7% DIAMETER EXPANSION sz A 2 DIMENSIONS AND QUANTITIES IN TWO WINGWALLS 1:4 SLOPE
L HEE: BOLTS AT 18" CTRS. 1 3
L sl5 = (BOTT SLAB) =|= CULVERT DIMENSIONS NO. OF SPACES Cogﬁsgmgl]-s REINF.
3%g oo v HEIGHT H L B T 1] A E B c D CY % LBS. %
@
= 36 3-8 | 14-0" 14-5g" 27 |28 | 22 | 202 | - 4 - 1.33 188
o : b - — 7 . = = a2 4-37 | 16°-a” 16-10” 27 |32 | 28 | 227 | a4 - - 1.78 259
48~ 4-9+ | 18°-4~ 18-10% | 27 | 3-2 | 22 | 22 | - 6 - 2.23 304
Z— v BARS /
L h BARS 54+ §r-3n 20°-4" 20-11Y," 2 36 2021 2020 4q 2 - 2.72 379
60" 5'-10" 22¢-8" 23._4%" 2 3.6 e 202 - 8 - 3.36 468
PARAPET WALL MAY BE
REMOVED AND RECAST
(FIELD ENGINEER OPTION)
a
THICKNESS OF — - W (8-4" MAX.)
TOP SLAB RS S
MG s 8" _ (84" MAX.) _ 8" E[
A TABLE OF BARS
TYPE 1 IN ONE WINGWALL 1:4 SLOPE
— —] s
AN
#4 v BARS AT 12” ] ] - NO. 4 REINFORCING BARS
= El= — | anT MARK TYPE | ot ILENGTH| o b
gs 4l >=——3%," DIAMETER EXPANSION St R | o
se = BOLTS AT 18" VaRIEs g el Pyl 36" h 36 STR. a4 (138"
© 24 h BARS AT Ax, > sl e SRR RN o NE 3/4" EXP BLT | --- 3 -
STATION, OFFSET AND EQUAL SPACING MIN," ', 172 b "o <1— v BARS v 36 2 7 | 5-6 | 2-0" | 36"
= INVERT ELEVATION FLOW LINE K% "4 x BARS AT 12" ool C @2 n Bars rPE 2 x 36 1 15 | 3-27 | -2 | 1'-0”
s A a2+ h 42 STR. 5 |16-0"
F 374" EXP BLT --- q —--
o .. v 42 2 10 |6-0 |1-1" | 41"
..... s :“_). ] x 42 1 17| 32 | 2-2 | 1-0”
EXISTING CUTOFF ¢ = - " p— s Toms
WA . : ; . R . ] o
4t BARS | 3 %4 w BAR AT 12" " - & ) . 3/4" EXP BLT | —-- | -
8 il o - v 48 2 12 | e-5" |1-10" | 47"
"4 s BARS )— I~1— s BARS " x 48 1 19 | 327 | -2 | 10~
e 12" | [
*4 t BARS AT 12 54~ h 54 STR. 6 |20°-0"
- SECTION A-A 4 n BARS AT 12 : | WIDTH OF FLOOR sLAB _| TYPE 3 3/4% EXP BLT | - R
rs ' v 54 2 14 |e-n" | 110" | 517
NOTES: SECTION B-B x 54 1 21 | 3-2v | 2-2" | 10"
v BARS ARE TO BEGIN AT THE CULVERT END OF THE SLOPE HEADWALL *% %TFIB{‘RSIJINMJ&E':‘,E’, 40| 4 — 60" h 60 STR. ; 22'-4"
. 3/4" EXP BLT | ---
Y DIAMETER EXPANSION BOLTS SHALL CONSIST OF SELF DRILLING VERTICAL CLEARANCE 8" SINGLE BOX ¢ 84" WIDTH v 60 2 16 | -7 | 1-ne | s50-8"
EXPANSION SHIELDS AND Y, DIAMETER HOOKED BOLTS. HOOKED < 60 1 23 | 32 | 202 | 10
BOLTS SHALL EXTEND A MINIMUM OF 9 INTO NEW CONCRETE WITH
ANCHORAGE IN ACCORDANCE WITH THE STANDARD SPECIFICATIONS.
MINIMUM CERTIFIED PROOF LOAD = 4,080 LBS. TABLE OF BARS IN SLAB 1:4 SLOPE
(PER FT. OF FLOOR SLAB WIDTH)
NO. 4 REINFORCING BARS
EXISTING HEADWALL
TO BE REMOVED Rt MARK e | N0 | LenoTH | o b | SN e, GENERAL NOTES:
. oy g | 2egr | 27 4 1. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥ X 45° CHAMFER.
36 n 36 1 1 41 -1 | 207 | 2 .45
w 36 STR. | 1 13-5" CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF
t 36 STR | 18 |w-t0-a" ONE FOOT BELOW FINISHED GROUND LEVEL.
Yo" EXP BLT | --- | 0.67 | ---
s 36 3 1 3= 2. COVER FROM THE FACE OF CONCRETE TO FACE OF REINFORCEMENT
42" n 42 1 1 = -7 | 2-0" | 32 | 53 BARS SHALL BE 2" UNLESS OTHERWISE SHOWN,
_____ w 42 STR. | 1 15°-9"
ot STR | 20 |w-(0-a" 3. CONCRETE OUANTITIES SHOWN ARE FOR REINFORCED CONCRETE BOX
Yar EXPBLT | r | 067 | - CULVERT HEADWALLS.
EXISTING CULVERTS EXISTING APRON TO BE T —r T e Tz 2o 55 | =8
T0 REMAIN REMOVED IF APPLICABLE " st | 3 g 4, PAY ITEMS ARE IDENTIFIED BY AN ASTERISK ().
- Yo EX;BB,_T ST 0227 WA 5, ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT
_____ s 48 3 1 3-7 TO UNITS OF HORIZONTAL DISPLACEMENT (V:H),
SAWCUT OUTSIDE AND INSIDE — 54" no P I i A A I A B
OF HEADWALL 2°DEEP. REMOVE | | ¥ 54 STR | 24 |w-0-a"
CONCRETE HEADWALL Yo" EXP BLT | === | 0.67 | ---
s 54 3 1 3-7"
60" n 60 1 1 g1 [ 2-nv| 2-07 | 39 | .70
w 60 STR. | 1 22'-1"
t 60 STR | 26 |W-(0’-4"
Yo" EXPBLT | -5 | 067 | - ,
s - . .
Illinors Tollway .
NOTES: Opern Roads for a Faster Future

DATE
6-1-2009

REVISIONS
REVISED NOTES

HEADWALL TYPE IV

2.
3.

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

1-1-2011

REVISED NOTES

2-7-2012

REVISED TABLE QUANTITIES

AND NOTES

CONCRETE BOX CULVERT
< 84" WIDTH

STANDARD B20-03




o - ~ ~

+] R Yo X 1" (TYP.)
3 § BAR NO. 2
&
[l 1 1 1 1 1 1 1 <\,-\* BAR NO. 2 x r\,u\*
) . 3 9%
A —~—SEE TYPICAL GRATE DETAILS A s \ 0 w| e L
R L B S Ty =
L = T@ CULVERT _T = Yy X 17 (TYP.,_\ £ E
3 3 E
] [ ] [} 7 ] ] ] ‘: ‘: =
~L ~Ll Wi~
g ~r <= 2 & < TYP.
2 S8 8 a
PLAN VIEW (NO SKEW) I s & 2
- . o - I .
SINGLE BOX CULVERT ¢ 84" WIDE 5| ¢ 2 3 g ¢ SECTION B-B
o - P B I
[:2] [:2]
B|l B B
. |62 ! 8 U :
Flsgg L " "
P2 STATION, OFFSET AND "‘l“% Yoo
INVERT ELEVATION -—I—
FLoW LINE 2'-6" TYPE A GRATE Y
\ 2'-0" TYPE B GRATE -6 TYPE A GRATE
;,:\,,\\;,:\% 2'-0" TYPE B GRATE
4
R
> TYPICAL GRATE GRATE
(NO SKEW) (WITH SKEW)
L |
1
SECTION A-A GRATE DIMENSIONS AND QUANTITIES
IN ONE HEADWALL TYPE 1V
END TREATMENT MULTIPLE OR SINGLE CELL BASED ON A 1 FOOT WIDTH, 1:4 SLOPE, AND NO SKEW
BOX CULVERT
GRATES BARS FOR ONE GRATE HEADWALL
CULVERT BAR NO. 1 BAR NO. 2 ﬁFE?T)ES*
HEIGHT | NUMBER | TypE e : TS : :
¢ ROADWAY REQUIRED | REQ'D. ReQ-D. | LENCTH REQ'D. LENGTH EACH GRATE
— LA SLOPE___ _ 36" 6 ) 2 w-ors Mgl ooy | 166w - 193
_ ol K - 4
- 5 A 2 wors 3353 NEERZ 18.3W - 22
1 B 2 - 1-10Y," 16.6W - 19.3
48" 8 B 2 W-0.75 %-1 1-10Y5" 16.6W - 19.3
j a A 2 ors |ML3s [ 247 83N - 22.4 GENERAL NOTES:
3 4 B 2 : 0.5 1-10Y," 16.6W - 19.3 1. ALL TABLE DIMENSIONS AND OUANTITIES ARE FOR SINGLE BOX CULVERT
HEADWALLS. TO ADAPT ANY OF THESE TABLES FOR DOUBLE BOX CULVERTS,
. W-1.33 DOUBLE THE NUMBER OF GRATES REQUIRED AND ADD AN ADDITIONAL WALL.
60 10 B 2 W-0.75 05 ! 1-1072” 16.6W - 19.3 (WALL THICKNESS SHALL BE SAME AS THE CENTER WALL THICKNESS OF THE
BOX CULVERT)
2. FOR QUANTITY CALCULATIONS DIMENSION “W* SHALL BE MEASURED IN FEET.
DIMENSIONS 'S”” FOR SLOPE 1:4 3. QUANTITIES FOR SKEWED HEADWALLS NOT SHOWN.
FOR VARIOUS CULVERT SIZES AND SKEWS 4. PAY ITEMS ARE IDENTIFIED BY AN ASTERISK ( ).
I I
TYP —| 5. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS
r,::fs [:E'II'E\?II_- : ! cﬁg‘[‘(’;ﬁ? S,Z‘E"w <10° 10° ¢ 20° 20° ¢ 30° OF HORIZONTAL DISPLACEMENT (V:H),
. 36" 14°-5Yg" 14- 7%, 15- aVy" 16"-8"
NOTE: az" 16°- 10" 17'- 1~ 17'- 1 19°-5Y/4"
I 18- 10%," 19- 2V 20°-1Y" 21°-10"
REINFORCEMENT BARS AND GRATE SPACING ARE m " - . - ey Y™
SIMILAR TO BOX CULVERT AT NORMAL (NO SKEW). 54 20- 1Yz 21- 3% 22-3% 24-2% ) .
PLAN VIEW (WITH SKEW) 60" 23~ 4% 23 8% 24-10%" 26 1% Illinors ]b]]way
SINGLE BOX CULVERT < 84" WIDE Qpen Roads for 2 Lastgr buture
DATE REVISIONS
STEEL GRATE FOR
6-1-2009 | CHANGED SECTION B-B DIMENSION
vl noves HEADWALL TYPE IV
@o«-@,){\w 2-7-2017 | DELETED SECTION FRoM PLAN view | BOX CULVERT < 84" WIDTH
2-7-2012
APPROVED . . ., . . N DATE = | STANDARD 821_02




8"

L

(HEADWALL)

(WINGWALL)

. o . .

N [ 1 ]

\—TOP SLOTS

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

r>
|
|
|

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

(TYP.)

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

(FLOOR SLABS)
L.

___________________________________________________ L =
Z_ '\ BARS Z— 1 BARs
v B Ce PLAN NOTE:
& e v BARS ARE TO BEGIN AT THE CULVERT
- R END OF THE SLOPE HEADWALL
NS SPA @ Ion
= -
W' - —
’ C sp S
Ak A ,
} Q@ 2 3~
\- hl BARS 4
SPa 0 >,
"4 v BARS AT 12" 9
= vl BARS A
STATION, OFFSET AND 2" v
INVERT ELEVATION %4 h BARS AT ~ M:RIES
EQUAL SPACING 20| M 3%
"4 s BARS | 6~
e 12"
L !
}/: AL A\ N ] i i ] NG L ,’:‘, ’A: . . - 5.
. N SN —
— ﬁl b 3 “d w BAR AT 12+ AR |
1 B 4 t BARS 2l o
33K CUT BARS IN FIELD o
TO FIT MINIMUM 2" .
24 + BARS AT 12" VERTICAL CLEARANCE e
I | *4 n BARS AT 127 NS
B C SECTION A-A
—_— 4,,| o
a
| w | | w | A w )
| 8'-4" MAX. | | 8'-4" MAX. | | 8'-4" MAX. |
| <8 2" MIN, 8" 8" 2" MIN, B | 3
B | (TYP.) | | (TYP.) | =
T | : : | _1
Ny T Ly 1 T —_
T \ / T
2-*4 hl BARS
@ 8" CTRS.
EACH FACE
I I
| o
-
I8 N | 43
l:ﬂ .
|<—¢_ PIPE ARCH |<—¢ PIPE -
2-*4 vl BARS T ‘>—+ BARS |=l—s BARS
| @ 6" CTRS.
EACH FACE (TYP,)

WIDTH OF FLOOR SLAB |
i

SECTION B-B
ELLIPTICAL PIPE OR PIPE-ARCH

Qo ¥ ovocs

CHIEF ENGINEER

paTe 27772012

WIDTH OF FLOOR SLAB | WIDTH OF FLOOR SLAB
|

SECTION B-B
CIRCULAR PIPE

SECTION C-C

DIMENSIONS AND

QUANTITIES IN TWO WINGWALLS 1:4 SLOPE

PIPE-ARCH CIRCULAR DIMENSIONS NO. OF SPACES CONC. HDWLS. | REINF.
ELLIPTICAL PIPE| ~ PIP| CLASS ;1 STEEL
(SPAN < 77') | (DIAMETER) H L S T u A E B c D CY. LBS. ¥
RISE ¢ 30" 32 12'-0 12'- 4l 2 | 2-8 201 | e - 3 - .98 151
RISE € 36" 3-8 14°-0 | 14'-5Y" 2 | 2-8 | 22 | 2-2e | - 4 - 1.33 188
RISE § 42~ 4-3 16'-4 | 16°-10" 2 | 327 | 28 | 2-2¢ | 4 - - 1.78 251
RISE ¢ 48~ 4-9" 18'-4" | 18'-10%," 20 | 3-20 | 22 | 2-2v | - 6 - 2.23 295
RISE § 54~ 54¢ 5-3¢ | 20-4" | 20°-11Y7" 27 | 3-8 | 22 | 22 | 4 2 - 2.12 370
RISE € 60" 60" 510 | 22'-8" | 23'-4%" 20 | 3-8 | 22 | 2-2v | - 8 - 3.36 428
66" 6'-4" 24'-8" 25._5y8u 2n 306" 2021 2-2 4 4 - 3.96 517
—
© Lyr | @ &
ﬂj o LI’VE
o
TYPE 1 TYPE 2 TYPE 3
TABLE OF BARS TABLE OF BARS IN SLAB 1:4 SLOPE
IN ONE WINGWALL 1:4 SLOPE (PER FT. OF FLOOR SLAB WIDTH)
NO. 4 REINFORCING BARS NO. 4 REINFORCING BARS
NO. NO. REINF.| CY.
H MARK TYPE | pegp |LENGTH| @ b H MARK TYPE | prop | LENGTH a b | LB, %|CONC.K]
H 30 STR. a4 |nr-g h 131 STR. | 4 |W-10"-4")
o PV T v 131 1 8 50 | 4'-4" | g~
3'-2 v 30 2 5 | 5-0" | 2-0" | 30 . n 30 . . Py 217 | 207 | s2 38
X 30 1 13 | 3-27 | 2-2 | 1-0" w 30 STR. | 1 121"
t 30 STR | 15 |W-10-4"
H 36 STR. 4 13-8" s 30 3 1 37
3°-8" v 36 2 T | 5-6 | 2-0" | 3-6" h 136 STR. | 4 |W-10-am
X 36 1 15 | 3-2¢ | 2-2 | 10" v 136 1 8 56" | 4-10"| 8"
- n 36 1 1 41" 2-1" | 2'-0" | 58 .43
H 42 STR. 5 |16-0" w 36 STR. | 1 14-1"
a3 v a2 2 9 60 |11 | 4 + ;2 s;n 119 w-(;r-:")
s e
X 42 1 17| 3-27 | 20-2 | 1-0"
h 142 STR. 4 W-(0’-4')
H 48 STR. 5 |18'-0" v 142 1 8 6-1" | 5-57 | &~
o n 42 1 1 4-1 | 2-17 | 2-0" | 65 .50
4-9 v 48 2 1| e-5 |1-10" | 4'-7 4:-3 w 42 SR | 1 16757
X 48 1 19 3-2v | 2'-2" | I'-0" t 42 STR 21 [W-(0'-4")
4 7
H 54 STR. | 6 |20-0" s 42 3 ! 3
. I P h 148 STR. | 4 |W-10"-4"
5:-3 Vv 54 2 13 |e-n~ [1-10" | 51 v 148 \ 8 et | gone| g
X 54 1 21 | 3-2e | 22 | 10-0” 49 n 48 1 1 4-1 | 2= | 207 | 70 .55
w 48 STR. | 1 18'-5"
H 60 STR. 6 22'-4" t 48 STR 23 |W-10’-4')
5'-10" Vv 60 2 15 | 7-7 |1-11" | 5-8 s 48 3 1 3-7
X 60 1 23 | 3-2¢ | 2.2 | 17-0" h 154 STR. | 4 [w-10-4m
v 154 1 8 71" | 65" 8"
H 66 STR. T |24-a _— n 54 1 1 -7 | 2-ne | 2-0 | T .60
6-4 v 66 2 17 | g |reue | g2 w 54 STR. | 1 20°-5"
B D + 54 STR | 25 |Ww-10°-4"
X 66 1 25 | 3-2v | 2-2v | 1'-0 s 54 3 \ 3roqn
h 160 STR. 4 W-(0'-4")
v 160 1 8 7-8" | 7-0" 8"
510" n 60 1 1 a-117 | 2-n- | -0 | 82 .66
w 60 STR. | 1 22:-9"
t 60 STR | 27  |w-10-4
s 60 3 1 3-7"
h 166 STR. | 4 |W-10-4"
v 166 1 8 g-2¢ | 7-8" 8" 87 .7
r-an n 66 1 1 a7 | 2-ne | 20-0
w 66 STR. | 1 24'-9"
+ 66 STR | 29 |w-10-4"
GENERAL NOTES: 4s 3 1 3roqn
1. TYPE 2 “v** BARS SHALL BE ORDERED FULL LENGTH.
AND CUT IN THE FIELD. THE REMAINING PORTION OF
THE “v" BARS SHALL BE USED IN THE OTHER WALL.
2. THE LONG LEG OF THE “n'* BARS SHALL BE VERTICAL.
3. PAY ITEMS ARE IDENTIFIED BY AN ASTERISK (3 )
4, SEE STANDARD B23 FOR GRATING DETAILS.
5. ALL CONCRETE SHALL BE CLASS SI. DATE REVISIONS HEADWALL TYPE IV
-1- HANI TION B- MEN:! N
6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL 6-1-2009 EEVISEE[[,’ Sg&éo 8-B DIMENSIO METAL PIPE & PIPE-ARCH
ﬂ‘s?ﬂ“iﬁfmfm TO UNITS OF HORIZONTAL DISPLACE- 2-7-2012 | REVISED TABLE OUANTITIES CULVERTS




SEE TYPICAL GRATE DETAILS

r>
|
|

U L] L] ] L L L L] U

PLAN VIEW (NO SKEW)

SINGLE BOX CULVERTL 84" WIDE

I
T

>~ STATION, OFFSET AND
INVERT ELEVATION VARIEs
FLOW LINE~\ Z?z 3.'.4"

L |
SECTION _A-A
END TREATMENT - MULTIPLE OR SINGLE CELL

BOX CULVERT

| ¢ ROADWAY
1:4 SLOPE

I

|

! \
T—-

I

| \

| SKEW

I

I
SEE_TYPICAL L]
GRATE DETAILS | !
L
NOTE:

PLAN VIEW (WITH SKEW)

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

Qo ¥ ovocs

CHIEF ENGINEER

paTe 27772012

X
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o
w
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= l\
2
2
w -
S
z
o
<
[12]
X
o

1
17

9'/2"

BAR NO. 2-\

Vo' X 1" (TYP.)

2'-6" TYPE A GRATE

2'-0" TYPE B GRATE

GRATE DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE IV

GRATE DETAILS
(WITH SKEW)

N

BAR NO. 1
EQUAL SPACING © 6"
LENGTH PLUS SKEW DISTANCE

9|/zu

y‘u

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

2'-6" TYPE A GRATE

#
£

2'-0" TYPE B GRATE

(WITH SKEW)

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

GRATES BARS FOR ONE GRATE HEADWALL
H NUMBER TYPE BASQR NO. 1 BAggR NO. 2 (LBS.) X
REQUIRED | REQ’'D. REOD LENGTH REO'D LENGTH EACH GRATE
W-1.
3-2” 5 B 2 W-.75 &—:::3 -0k, 16.6W - 19.3
W-1.
3-8 6 B 2 W-.75 &—? RIS 16.6W - 19.3
. 5 A 2 wors (W33 | 2-a% 18.3W - 22.4
1 B 2 0:5 1-10%," 16.6W - 19.3
q-9+ 8 B 2 W-.75 w1_g3 RN R TST. /AT 16.6W - 19.3
ooz ] A 2 Wors W33 g | 2-4vr 18.3W - 22.4
4 B 2 05 1-10Y," 16.6W - 19.3
W-1.
5°-10" 10 B 2 w-.75 é_—? S -0y 16.6W - 19.3
I 4 A 2 w-s W33 2-4'" 18.3W - 22.4
6 B 2 0:5 1-10%," 16.6W - 19.3

DIMENSIONS "S” FOR SLOPE 1:4

FOR VARIOUS CULVERT SIZES AND SKEWS

H Kow L10° 10° L 20° | 20° ¢ 30°
32 12°-4Y5" 12-6%," 13-2 14°-3%"
3-8 1454 14-7%," 15°-4Y/4" 16'-8"
4'-3" 16°-10" 17°-1" 17°-11" 19°-54"
4-9- 18°-10%," 19°-2Y4" 201" 21'-10”
5-3" 20°-11'" 21-3% 22'-3%" 24-2%,
510" 23-a%" 23'-8%" 24'-10%" 26'-11%4"
6'-4" 25-5/" 25'-9%," 27'-0%" 29'-4V/y"

GRATE DETAILS

GENERAL NOTES:

Ve

1"

TYP.
Ya 174"

SECTION B-B

1. 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.)

n

I[TORFEOEUTANT]TY CALCULATIONS DIMENSION “W' SHALL BE MEASURED
N

3. OUANTITIES 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).

Hlinors Tollway

Opern Road's for a Fa 51E1

DATE

REVISIONS

6-1-2009

CHANGED SECTION B-B DIMENSION

REVISED NOTES

2-1-2012

DELETED SECTION VIEW FROM

SKEW _PLAN

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

STANDARD B23-02




¢ TRENCH —

EDGE OF PAVEMENT | ASPHALT
SHOULDER
CONCRETE OR FULL DEPTH I 4 AGGREGATE
ASPHALT PAVEMENT — VARIES | SHOULDER
ASPHALT STABILIZED EXISTING OR PROPOSED
SUBBASE (IF USED) SIDE SLOPE
SUBGRADE AGGREGATE
%Lﬁg (:08 O\ (:08 "
(SEE NOTE 2 5?%’06%% 002%8?0 %goé%%; o] CONCRETE SLOPED HEADWALLS
OB SEE STD. BIO
2% MIN 0 1% MIN =%
(SEE NOTE 1 &) [(S Z|3
l o1&
PIPE UNDERDRAINS, 6 (ENCASED WITH FABRIC \_ FILTER FABRIC e /
SLEEVE (SOCK) IN CA-16 BACKFILLED TRENCH) PIPE UNDERDRAINS, 6"
PERFORATIONS SHALL BE TURNED DOWN ENVELOPE (SPECIAL)

DETAIL OF PIPE UNDERDRAIN, 6"
(NEW CONSTRUCTION OR WIDENING WITHOUT GUTTER)

ASPHALT
SHOULDER

EDGE OF PAVEMENT

CONCRETE OR FULL DEPTH

¢ TRENCH —l
ASPHALT PAVEMENT I

VARIES

ASPHALT STABILIZED EXISTING OR PROPOSED

SUBBASE (IF USED) RN 7 // SIDE SLOPE
S AN PIPE UNDERDRAINS, 6"
SUBGRADE AGGREGATE e (SPECIAL)
(SEE NOTE 2 S Oé)%b@é%% ! CONCRETE SLOPED HEADWALLS
0500905005000 96008000 9008500 1| . CONCRET

2ZZMIN o |
(SEE NOTE 1) “'4: E

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

6’ MIN

12 MAX
@
o

DETAIL OF PIPE UNDERDRAIN, 6"
(NEW CONSTRUCTION OR WIDENING WITH GUTTER)

SUBGRADE AGGREGATE
(12" MINIMUM)

ASPHALT

SHOULDER

4’ AGGREGATE
SHOULDER

— TRENCH
|2 ASPHALT — EDGE OF PAVEMENT e

OVERLAY
VARIES
EXISTING PCC

PAVEMENT TO
BE RUBBLIZED

EXISTING GRANULAR
SUBBASE

EXISTING OR PROPOSED
SIDE SLOPE

EXISTING EMBANKMENT

CONCRETE SLOPED HEADWALLS

EXISTING SELECT SEE STD. B10

SUBGRADE
30" MIN.

6 MIN

\'12" MAX

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

PIPE UNDERDRAINS, 6"
(SPECIAL) SHALL BE
BACKFILLED W/CA-6 SEE NOTE 9

DETAIL OF PIPE UNDERDRAIN, 6’ (MODIFIED)
(RUBBLIZED CONCRETE PAVEMENT)

GROUT (TYP) RODENT SHIELD INSERTED
_\ ,T\Q/_z" T0 3" INTO PIPE
A
-\

RODENT SHIELD PLACEMENT SECTION A-A

Qo ¥ ovocs

APPROVED . ) pare 6°1-2009
CHIEF ENGINEER

BACK OF
HEADWALL _\ n1Bm,
MAXIMUM ALLOWABLE DRAINAGE oD
DISTANCE TO OUTLET OR SEPARATION : R _ || 0.063 pia.
DISTANCE BETWEEN OUTLETS i o “"AFTER GALVANIZING
(SEE NOTE 10) ) L
ROADWAY [T N | S 5
PROF ILE DISTANCE Z !
GRADE (%) END OF
<1 250 FT. PIPE
BETWEEN 1 AND 2 375 FT. R R R .
32 500 FT. (NOTE 5 N N N |o:44|

/—EDGE OF PAVEMENT

COUPLING OR EOUAL
WITH 2 CLAMPS (TYPICAL)

EDGE OF PAVEMENT\

FLOW

FLOW —— FLOW —— —~— FLOW

2

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

PIPE UNDERDRAINS, 6" 4

(SPECIAL)

~—|- + ———OUTLET
AN

ON_GRADE

8" MIN.
OVERLAP

24"
(SEE NOTE 4)

FILTER FABRIC ENVELOPE

DETAIL OF RODENT SHIELD

GLUED CONNECTION (TYPICAL)

90 DEG. ELBOW (TYPICAL)
(30" RADIUS MINIMUM)

PIPE UNDERDRAINS, 6
(SPECIAL)

12

~—F - — —— OUTLET
——— \— ——OUTLET

CONCRETE SLOPED
HEADWALL (TYP,)
(SEE NOTE ©)

AT SAGS (LOW POINTS)

DETAIL OF PIPE UNDERDRAIN OQUTLETS

9.

(SEE NOTE T

NOTES FOR PIPE UNDERDRAIN

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

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

ON SUPERELEVATED CURVES PLACE LONGITUDINAL UNDERDRAIN ON LOW SIDE ONLY.

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

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

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

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

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

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

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

. BOTTOM OF SUBGRADE SLOPE SHALL MATCH PAVEMENT SLOPE OF OUTSIDE LANE, BUT

SHALL NOT BE LESS THAN 27%.

DATE REVISIONS
6-1-09 | CHANGES TO PIPE UNDERDRAIN,
6" (MODIFIED) DETAIL PIPE UNDERDRAINS

11-1-12 | REVISED NOTES, MODIFIED PIPE
UNDERDRAIN WITHOUT GUTTER

STANDARD B24-02




o X 17 22/ X¥a X 1"
CORED SLOTS N
FOR GRATE (SHOWN IN TOP VIEW ONLY) : \
ALIGNMENT .
(2 REQ'D) B <-| X
. // // N [ 3/4” R 1
i N
k // %
o DETAIL OF VANES
[ .
: {5
- o L - == Fg §’ §° 221/, |
Py NN —
t R 7 SPACES © 3V .
o
H |
N
%”F ¥ : 2. %%, %, % 9 9 0t
16" il 45° (TYP.) :
a —T—- SECTION C-C
B 4J 3/_4> .
D
TOP VIEW 10" ) |
' _ @k =
4//
| 2 SECTION B-B
I 223/4//
C C
NN
N O
N | N
%
6// 227/8” 6//
1 I { L]
369" EE— Y =
SECTIO 2" V<
N A-A
SECTION D-D TOP VIEW
CAST FRAME NOTES:
- CAST GRATE
1. ALL FRAMES AND GRATES SHALL CONFORM TO THE REQUIREMENTS OF ART. 1006.14 =
FOR GRAY IRON CASTINGS AND TO ART. 1006.15 FOR DUCTILE IRON CASTINGS. Ilinois Tollway
2. FRAME AND GRATE TO BE NEENAH FOUNDRY COMPANY, NEENAH NO. R-3528-V OR Open Roads for 2 faster [iture
APPROVED EQUAL. DATE REVISIONS
FRAME AND GRATE
G0, 3. GRATE SHALL NOT BE BOLTED TO FRAME, TYPE 20A
APPROVED pate ©6-30-2008
""" STANDARD B25-00

36"




281/4" 5 4-I

24"

223/4//

Y

///,_ 2875 X ¥4 X 1 SAFETY BAR

(SHOWN IN TOP VIEW ONLY)

APPROVED

Qo ¥youacs

CHIEF ENGINEER

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

9//

:N :,_D
¥,'@ HOLE| 2

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

SHEET 1 OF 2

DATE

REVISIONS

FRAME AND GRATE

TYPE 21A

STANDARD B26-00




3/ "

| | I/BHR\
J # N
| — = 2 —
: s | X -
r§ ; i j 5/8//
el LT | | | DETAIL OF VANES
A RIS 227"
L0
(W
TOP VIEW 22/2 .
7 SPACES @ 3Yg" |
3 |
sy ¥ sy %0020 0 00
22" 12" \x_o‘ lo ‘
— — | t i SECTION C-C
< N -1 N 7
N ESEE ‘ L wn NS 70 D ‘1
2// ‘ w :
- __ N — T
N :00 \\no lﬂ\c:o - __§ _ _ _ @* _
N Rl %
m\m‘ I B c c
2// N : f
I || \V 23/8”
E - N |///
3/4” —— <—2 N N
FRONT VIEW o SNEN
Y4 IR
23/8//
S/
SECTION E-E o | |
e =
CURB BOX - |
2// D
SECTION D-D TOP VIEW
NOTES:
1. ALL FRAMES AND GRATES SHALL CONFORM TO THE REQUIREMENTS OF ART. 1006.14 CAST GRATE
FOR GRAY IRON CASTINGS AND TO ART. 1006.15 FOR DUCTILE IRON CASTINGS.
2. FRAME AND GRATE TO BE NEENAH FOUNDRY COMPANY, NEENAH NO. R-3527-VF OR SHEET 2 OF 2
APPROVED EQUAL. -
.. )
3. GRATE SHALL NOT BE BOLTED TO FRAME. fl/gplg%fa‘gbfg,me
4, CURB BOX SHALL BE BOLTED TO FRAME WITH %' GALVANIZED HEX. HD. BOLT AND
NUT WITH GALV. WASHERS. FRAME AND GRATE
APPROVES%*‘Q%W o 630-2008 5, CURB BOXES SHALL ONLY BE USED AT SAG LOCATIONS. T DIRD B30




%6 oY
CORED SLOTS

221/5" XY, X 1" SAFETY BAR

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

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

13//

L.

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

FRAME AND GRATE
TYPE 22A

STANDARD B27-00




3/ "

| | '/8”R\
TR % Rk
2%4" R —1
.
5/8//

DETAIL OF VANES

225"
7 SPACES @ 3Yg"”

]
ARSI

SECTION C-C

i |

C C
S|
N
N | N
_—§ n - = -
2// D A
SECTION D-D TOP VIEW
'\LESS SHEET 2 OF 2
1. ALL FRAMES AND GRATES SHALL CONFORM TO THE REQUIREMENTS OF ART. 1006.14 CAST GRATE =
FOR GRAY IRON CASTINGS AND TO ART. 1006.15 FOR DUCTILE IRON CASTINGS. (2 REQ'D) Illinoris Tollway b
Open Roads for a Fastér Fiture
2. FRAME AND GRATE TO BE NEENAH FOUNDRY COMPANY, NEENAH NO. R-3529-V OR :
APPROVED EQUAL. CRAME AND GRATE
TYPE 22A
W 3. GRATE SHALL NOT BE BOLTED TO FRAME.
. paTe 6-30-2008 STANDARD BZ?“OO

APPROVED
CHIEF ENGINEER




DIRECTION OF TRAFFIC [::::Cj>

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

STANDARD B28-01




EDGE OF PAVED

DIRECTION OF TRAFFIC [::::Cj>

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

EDGE OF PAVEMENT—\

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




DIRECTION OF TRAFFIC

—>

TYPE G-3 MODIFIED GUTTER (90'-0")

////f——EDGE OF PAVEMENT

ASPHALT WEDGE| C TYPE G-3 GUTTER
| 10-0"" 401_011 b 10-0"" .
A — — GUTTER [’
— A 8 |04 12700 —EDGE OF PAVED SHOULDER r* TRANSITION , ‘ -
[ — , ; T 0 77
"__TYPE G-3 MODIFIED FRAME AND GRATE : Q g g ® \
O
; : @) ® Lo 2O @ © ©® © ‘4\\ 6 TAPER
L Lso| | Lec 18'-0" N G REQUI Loe
- | .1 TAPER
o AGGREGATE 10"-0 S0:1 AGGREGATE SHOULDERS izAgééﬁﬁRggRUCTURE
SHOULDERS  6:1 TAPER PLAN SPECIAL TYPE C
TYPE B cLAN
PAVED 4-0” PAVED e
SHOULDER AGGREGATE SHOULDER ‘~ ‘
SHOULDERS
€5
TYPE B | 1:10 VAR _ -
— == T T T IEEOOdO0 S 5H3 QO i
——————==IZT_____ e 0S;
GROUND LINE ///X _____________________‘Fég% %g%g% %?@8%\ | VARIES
| NSRS i
GROUND
SECTION A-A 4%ﬂ% SECTION C-C LINE
20 TYPE G3 MODIFIED GUTTER TRANSITION U
& e«
A
PAVED L
SHOULDER

AGGREGATE
ASPHALT ~ SHOULDER

PAVED WEDGE  TYPEB |
SHOULDER VARIES VARIES ‘

|
77N D e [ UINE

| AWAWAWAWAM%%%

SECTION B-B

ASPHALT SHOULDER TRANSITION

APPROVED

CHIEF ENGINEER

DATE .

3-1-2010

PAVED
SHOULDER

TYPE G-3
MODIFIED
GUTTER

AGGREGATE
SHOULDERS
SPECIAL TYPE C

GROUND
LINE

GROUND
LINE

TYPE G-3

GUTTER

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

TYPE T1 (SPECIAL)

SECTION E-E

NOTE:

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

SHEET 3 OF 3

.lZZanzészZZubﬁmazyf)),

Open Roadss for a Fastef Future

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

STANDARD B28-01




DIRECTION OF TRAFFIC

—>
—>

APPROVED

DATE

CHIEF ENGINEER

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

TYPE T1-A (SPECIAL)

STANDARD B29-00




SLOPE STEEPER THAN 1:3

PIPE AND HEADWALL

NOTES:

L6 A ) h BAR vV BARS v BARS e 12" \ v BARS @ 12"
| | 0T 70 FIT 1N FIELD) ! 0T 7o FIT IN FIELD) 1. SLOPED HEADWALL TYPES I AND II SHALL BE CONSTRUCTED
| FLUSH WITH EXISTING OR PROPOSED SLOPE.
h hl BARS 1
SN STATION, OFFSET NS / | \ 2. CLASS SI CONCRETE SHALL BE USED THROUGHOUT.
i N paz IANNN ‘
T | AN T I~ / @ BRI ‘ \ 3. ALL REINFORCEMENT BARS SHOWN SHALL BE EPOXY COATED.
w I ~ o | o P ~ . —hl BARS @ 12"
& I TN — I : 1'\ N 4;/ e T \:> (ECAL(J?TH TS(I)DEIT 4. BAR BENDING DETAILS ARE DIMENSIONED OUT TO OUT OF
s 7 : ' T T ™ 1 — Lb. OF PIPE T I IN FIELD) BARS.
. | o 11 | _// | \\.
2 : I : L T ‘ 5. ALL EXPOSED EDGES SHALL HAVE A ¥-45° CHAMFER.
| ! 1 [ \ CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A
S . v A PAPE — 4 R MINIMUM OF ONE FOOT BELOW THE FINISHED GROUND LINE.
- (v Ve Y v RS A v ]
: - P ot & 6. COVER FROM THE FACE OF CONCRETE TO FACE OF REINFORCEMENT
v v N Y v o BAR f o 7 79[ T~w BAR - - - - | _______ L BAR SHALL BE 3“ FOR SURFACES FORMED AGAINST EARTH AND
. 5 . BAR/ . E e - | _____ Hg 2 FOR ALL OTHER SURFACES UNLESS OTHERWISE SHOWN.
N o
5 N & - Y [r—+ BaR >
L I wl T0 w3 : = 7. CARE SHALL BE EXERCISED IN REMOVING ANY LENGTH OF
BARS EXISTING PIPE SO THE REMAINING PIPE IS UNDAMAGED
v — @ AND FULLY FUNCTIONING.
v vl T~—w BAR !
5 3L ‘ 8. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL
A 6" BS - t BARS @ 18"(2) DISPLACEMENT TO UNITS OF HORIZONTAL DISPLACEMENT.
£ 9. TYPES I AND II HEADWALLS TO BE USED ONLY FOR
SECTION A-A SECTION A-A SLOPES STEEPER THAN 1:3. DIMENSIONS AND QUANTITIES ARE
BASES ON A SLOPE I:2.
(DIMENSIONS) (REINFORCEMENT)
FRONT ELEVATION 10. 1.D. DENOTES INSIDE DIAMETER OF PIPE.
0.D. DENOTES OUTSIDE DIAMETER OF PIPE.
- a
: . TABLE OF DIMENSIONS AND QUANTITIES FOR ONE HEADWALL
Q
( -
o N (4T5YP) INSIDE | SLOPE DIMENSIONS CL. SI REINF
= : DIA.OF OF CONC BARS
| h BARS PIPE FILL A B C D £ F . :
! L Lo lA S, 21" 1:3 -6 | 1-27 | 2-6 | 2-87 | 7-11Ve" 3-6Y5" 1.6 C.Y. 75 ®
| © 127 24" 1:3 2'-10" | 1'-4" | 2-9” 2-11" | 8-10Y | 4r-2Yyp 2.1 C.Y. 80 *
I 27" 1:3 32 | 1-8" | 3-0" 3-37 | 9-7 4-5%," 2.0 C.Y. 100 *®
RY : 3 b 30" 1:3 340 | -1 | o3-3 3-6" | 10°-55" | 4-11 " 2.7 C.Y. 120 =
o | o a 36" 1:3 4'-0" | 1'-10” | 3-10" | 4'-1" 12'-4Y," | 5'-10%" | 3.6 C.Y. 145 =
- T
=z
- | = v_- BARS
A w | A g
'S & | K. t - BARS a BARS
ol sl 3 . 5 - TABLE OF REINFORCING STEEL FOR ONE HEADWALL
S | =
o
y : z BAR 21" 1.D. PIPE 24" 1.D. PIPE 27" 1.D. PIPE 30" 1.D. PIPE 36 1.D. PIPE
=)
L a4 C ' = MARK | SIZE| NO.| LENGTH a b NO.| LENGTH a b NO.| LENGTH a b NO.| LENGTH a b NO.| LENGTH a b
¢ T )
N I S a | =4 1| 9-30 [ 3| - 1| 10-2 | 357 - 1| -1 [ 38| - 1] 12-0 | 42 - 1] 13'-10" | 49" -
3 : > h | *4 2| g-1 2=z 32| 2| 1w0-2 |26 3107 2| -0 |2-107] 41 2| 9-5 [ 317|320 | 2| w-ov | 3-8 a-1"
0B 450 | nl | 4 4] 3-2¢ - - 4] 3-10" - - 4] 4-2¢ - - 51 a-77 - - 6| 5-6" - -
TYP.) | v | *4 8| 4-0 [1-0v|3-0"| 8| 4-3* |1-0"[3-3"| 8| 4a-6" |r-07|3-6"| 10| 4-9° |1-0"|3-9| 10| 5-4" | 1-0" | 4-4"
T + #4 6 4'-0" 1-6" 216" 6 4-3 1-6" 21-9 6 4'-8"" 1-6" 3-1"" 7 4'-10" 1-6" 34 8 5-4"" 1-6" | 3'-10""
: w | *4 2| -1 - - 2| 8-6" - - 2| 101" - - 2| 10-0" . B 2 12-0” - -
h BARS — . wl | *4 1| 6-0" - - 1] e-11" - - 1] 7-n - - 1] 8-7" - - 1| 10-6" - -
TOP & BOT ? w2 %4 1 4'-0" _ _ 1 4'-11" _ _ 1 5-11" - - 1 6'-T7" - - 1 8'-6" - -
| é s w3 | *a | - . . - . - e - - - 1] a1 | - - ] e |- -
L \' SHEET 1 OF 2
LY
wl TO w3| 12" 2 w BARS
BARS @ 12/
L DATE REVISIONS
HEADWALL - TYPE I 7-7-2012 |ADDED 21" _AND 27~ DIA. PIPE HEADWALLS
AND REVISED TABLE QUANTITIES TYPE I AND II
@m&%\m (PIPE DIAMETER < 36")
2-7-2012
APPROVED. . ... ACH’IE‘F'ENG-IN'EEAR' - DATE &.0.6Y%4 .. STANDARD B30_Ol




SLOPE STEEPER THAN 1:3

I—P]>

L8 A ,
[ [
~
. STATION, OFFSET
N AND INVERT
R | SO ELEVATION
| SO
() ~
a
z ' Y-
[ T | |
S I I
= | |
1 | I
. ' v .7 v
i iy VoV v
v v YV Y v s v
. v o
e v &
q o
v .
hvd
A 8"
(DIMENSIONS)
|
/l/
I
I
l
a | a
3 I o
[ ] I [
i — 4 N T
— — — 4L 4 | =
| =
g ' A s
= T 2
ol L l 4 -
S I 3
=1 1 o
o’ o
I =
| @
- A | 2
I L 7 ‘ &
: ! 3
s X | -
a BAR 45° | T
(TYP.) |
I
\l\.
h BARS — § ' .
TOP & BOT & | R
NS
L
AN \
L)
wl TO w5 12 | 2 w BARS
BARS @ 12"

Qo ¥ oacs

CHIEF ENGINEER

a BAR

h1 BARS

h BAR
\ V BARS

v BARS @ 12" v _BARS @ 12"

(CUT TO FIT IN FIELD)

(CUT TO FIT IN FIELD

¢ PIPE AND HEADWALL
|
1
T

h BAR
TOP & BOTT.
a BAR—

1.D. OF PIPE

[/

/I

v v 7 v
4// 3
h BAR e '

3L

SECTION A-A

1t BARS @ 18" (%)

(REINFORCEMENT)

v_BARS

t BARS

a

Q 6
45°
(TYP.)

h BARS

a BARS

HEADWALL - TYPE 1II

(PIPE DIAMETER 2 36')

FRONT ELEVATION

—hl BARS @ 12"

EACH SIDE
(CUT TO FIT
IN FIELD)

>—w BARS

NOTE:

1. FOR ADDITIONAL NOTES SEE SHEET 1 OF 2 IN THIS SERIES.

TABLE OF BARS FOR ONE HEADWALL
BAR 42" PIPE 48" PIPE 54" L.D. PIPE 60" 1.D. PIPE

MARK | SIZE | NO. | LENGTH | a b NO. | LENGTH | a b NO. | LENGTH | a b NO. | LENGTH | a b
a #5 2 | is-ne a9 - 2 17-97 |54 - 2 19-7" 5| - 2 -5 66" | -
h *5 2 17-1 [ 5-3 |62 || 2 19-97 | 5-97 | 17-0" || 2 | 22:-0" |&-4" |7-10 2 24-1" | 69" | 88"
n | 5 8 66" - - 10 | 74 - - 0 | 8-2" - - 12 | 9-o” - -
t #5 10 -1 | r-e a7 11 6-8" | 16" [ 52| 13 73 [ 1-e" | 5-97 || 15 | 710" [ 16" | 6'-4"
v #5 14 | 5-107 [ 1-0” [4-107| 16 | e-6” [1-0"|5-6" | 16 71 [r-ov [ 61 | 18 7-8" [ 1-0" [ 6-8"
w *5 2 14-3" - - 2 |00 |- - 2 17'-8" - - R -
wl | =5 1 120" - - 1 138" - - 1 152" - - 1 [e-107 | - -
w2 | #5 1 10"-0" - - 1 11'-8" - - 1 13-4 - - 1 15'-0" - -
w3 | #5 1 8'-0" - - 1 9-8" - - 1 -e" - - 1 132" - -
wa | =5 - - - - 1 8'-0" - - 1 9-8" - - 1 -4 - -
w5 | *5 - - - - - - - - - 7-8" - - 1 9-6" - -

TABLE OF DIMENSIONS AND QUANTITIES FOR ONE HEADWALL

INSIDE | SLOPE DIMENSIONS

DIaoF | oF CL. SP REINF.

PIPE | FILL B c D 3 F CONC. BARS.
42" 13 |4 227 | 4-afy | 56 | 14-97 | 6'-6Ya" | 3.8 C.Y. 400 *
48~ 13 |5 2-57 | 411 7 | 6-0" | 167-4%" | T-4/4" | 40 C.Y. 450 *
547 13 | 577 | 2-8" | 55" | 6-7" | 18-1% | 8-2" 5.6 C.Y. 500 * SHEET 2 OF 2
60" 13 |6 -1 | 6-0 « | 7-0" [19-2% | 9-0" | &5 cC.. 600 *
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