[Illinois Tollway Standard Drawing Revisions

[Section B

Drainage Structures, Curbs & Gutter

Standard |Modification Summary Effective: 03-01-2020
B3 Type G-2/G-3 Gutter Transition at Traffic Barrier Terminal, Type T6
Sheet 1 Revised Gutter G-3 Transition length, tapers and sections due to changes to the TBT Type T6 terminal.
Sheet 2 Revised Gutter G-2 Transition length, tapers and sections due to changes to the TBT Type T6 terminal.
Sheet 3 Revised Gutter G-3 Transition length, tapers and sections due to changes to the TBT Type T6 terminal.
Sheet 4 Revised Gutter G-3 Transition length, tapers and sections due to changes to the TBT Type T6 terminal.
Sheet 5 Revised Gutter G-2 Transition length, tapers and sections due to changes to the TBT Type T6 terminal.

Sheet 6 Revised Gutter G-3 Transition length, tapers and sections due to changes to the TBT Type T6 terminal.

B7 Catch Basin, Type B

Sheet 1 Revised callouts on the Typical Reinforcement Around Storm Sewer Pipe detail.
B8 Catch Basins Type G and Type G-3 Modified, Frames and Grates

Sheet 1 Revised callouts on the Typical Reinforcement Around Storm Sewer Pipe detail.

Sheet 1 Revised Bar h1(E) detail.

Sheet 1 Added Catch Basin, Type G-3, Modified with Type 20A Frame and Grate detail.

Sheet 1 Added #8 h2(E) bars to the reinforced concrete lids.

Sheet 2 Revised callouts on the Typical Reinforcement Around Storm Sewer Pipe detail.

Sheet 2 Revised #6 Bar h1(E) detail.

Sheet 2 Added #8 h2(E) bars to the reinforced concrete lids.

Sheet 3 Revised callouts on the Typical Reinforcement Around Storm Sewer Pipe detail.

Sheet 3 Revised #6 Bar h1(E) detail.

Sheet 3 Added #8 h2(E) bars to the reinforced concrete lids.

B10 Sloped Headwalls Type Il Details
Sheet 1 Revised Note 8 to say "compressive strength in accordance with the standard specifications".
Sheet 1 Added Note 12 stating that rebar reinforcement may be used as an option to welded wire reinforcement.
Sheet 2 Revised Note 7 to say "compressive strength in accordance with the standard specifications".
Sheet 2 Added Note 11 stating that welded wire reinforcement may be used as an option to rebar reinforcement.
Sheet 2 Added callout in Section A-A indicating station, offset, and invert elevation location.

B24 Pipe Underdrains

Sheet 1 Added composite pavement as an option for pavement type.

:New Sheet gRetired Standard
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NOTES:

1. FOR CONCRETE CURB, TYPE C 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.

2. | 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 T10 B-2
TRAFFIC BARRIER TERMINAL TYPE T6 B-3

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

4. 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".

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

6. OTHER GUTTER AND CURB TRANSITION DETAILS WILL BE SHOWN ON

THE PLANS.

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

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

CRACKS.

9. GUTTER CRACK CONTROL JOINTS TO ALIGN IN PROLONGATION WITH
PCC SHOULDER JOINTS WHERE EXISTING. CRACK CONTROL JOINTS
SHALL BE SEALED FULL DEPTH AND WIDTH IN ACCORDANCE WITH

THE STANDARD SPECIFICATIONS.

10. EXPANSION JOINTS SHALL BE CONSTRUCTED IN GUTTER AT
MAXIMUM JOINT SPACING OF 60°-0”, SEE EXPANSION JOINT DETAIL

ON SHEET 2 OF THIS STANDARD.

11. GUTTER REMOVAL TO BE PAID AS GUTTER REMOVAL (SPECIAL).

12. GUTTER DEPTH SHALL MATCH PAVED SHOULDER DEPTH.
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GUTTER AND CURB
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MATCH PAVED SHOULDER DEPTH
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NOTE: L]b]]wagy

NSO

APPROVED.

DATE

CHIEF ENGINEERING OFF ICER

2-7-2012

SEE SHEET 1 OF THIS SERIES FOR GUTTER
TRANSITION NOTES.

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

STANDARD B3-09




F-SHAPE
CONCRETE PARAPET

.

* GUARDRAIL BLOCK-OUTS AND RAIL OMITTED FOR CLARITY

()

B

ce
IIIJI

BACK OF GUTTER ON TAPER

T

T I

"

T T T 1

/ \LGUTTER FLOW LINE
PREFORMED JOINT 'Y ! o
FILLER (1) o FRONT OF GUTTER B <Jd Ced PLAN D <«—— DIRECTION OF TRAFFIC
AND EDGE OF SHOULDER -
_9|/4u ‘ 6/-3" V“ 16'-10"
31'-10'/4"" GUTTER, TYPE G-3 TRANSITION GUTTER, TYPE G-3
(PAID AS CONCRETE GUTTER, TYPE G-3)
T fr——Fr—fr—f—f—F—fF T — == = E & o - o E S —
o = = = = = X —— L —x = —— = = = Es =
s 2=+ =t =t =t =t =t =t =t B T B — Y t=t s ./F/QQA \
Ll D ol ol S | o
L | | | | | | | | | | | \ ‘L
) g L [ (g A 0 O R B —
I (] [ I [ [ I [ [ I [ I [ [ [ | [l 1
A T T e N (N R T L v bt b Ly DL b
FRONT EDGE BOTTOM OF GUTTER FRONT OF GUTTER AND BACK OF GUTTER
EDGE OF SHOULDER PROFILE
ELEVATION
F-SHAPE CONCRETE
PARAPET
FLUSH WITH 1, o
PARAPET FACE 3
o1/ 1-3" VARIES
(SEE NOTE 9) /8 PAVED 5 PAVED o 0 12
ol ol L/ SHOULDER
SHOE’EBE& PAVED __VARIES _ 8/g" A/p'| /4 SHOULDER 13 VARIES _ | Ya" .
F/ ; __k T SHOULDER -3 70 1'-0” ‘ [@ 2% 10 & <
’ ’ L
‘ 11|/2u MIN. - J 1'0'/4 /—@
6" MIN. . »u, (VARIES) ) < Al A . L= =T~ Py A -1
(SEE NOTE 10) y /@ B 'f Oy Level ume 00 o , 1015 MIN. L0y ~ ] _L:10 L= B i S
ASUB(;R ‘ 5 6 MIN. | T : VARIES) 67 MIN. T | "o oo aies T M — Y Y4 MIN,
N L R a9 Co o S . Cob b L R S
wa ADE SLOPE (SEE NOTE 10) ‘ . F ] LA s (SEE NOTE 10) b - A‘.' R B S o (SEE NOTE 10) ' i E Q‘ R _"’, R (VARIES)
CONTINUOUS 4 S LI L LEVEL LINE — — — s 'y s 'y ry a ° A
EPOXY COATED 1 1 " 1 — M \ - LEVEL LINE * " ’f N LEVEL LINE
BARS (TYP.) 46 ‘46 “46 “46 - E GRADE SLOPE » SUBCRADE SLOPE | SUBGRADE SL I
> | %) OPE &
2'-0" M = J\ff =
- -— i 7<>( | 7% ‘ E
G-3 SECTION A-A | 6| VARIES _| 6 6 | VARIES _| 6 = 6 1'-0 1'-0 6 - >
AT CONCRETE PARAPET -3Ya" 2'-5%" _ 37-0" VARIES
(SEE NOTE 7) Ve T0 6"
LEGEND G-3 SECTION B-B G-3 SECTION C-C G-3 SECTION D-D
gl /. 01/, ; "
(A) AGGREGATE SHOULDERS SPECIAL, TYPE C 9/4 FROM PARAPET 15'-0/4" FROM PARAPET 31'-10'/4" FROM PARAPET
GUTTER, TYPE G-3 TRANSITION AT TRAFFIC BARRIER TERMINAL, TYPE Toe TO F-SHAPE CONCRETE PARAPET
SHEET 4 OF 6
Ilinors
NOTE: L]b]]wagy

APPROVED.

CHIEF ENGINEERING OFF ICER

DATE

2-7-2012

SEE SHEET 1 OF THIS SERIES FOR GUTTER

TRANSITION NOTES.

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

STANDARD B3-09




CONCRETE 5;32@?5 % GUARDRAIL BLOCK-OUTS AND RAIL ARE OMITTED FOR CLARITY BACK OF GUTTER IS PARALLEL
c TO EDGE OF SHOULDER
X A<-I B<—I 4-I

" 1T T T I T IITITITI T T T T T T T

/ LCUTTEF\’ FLOW LINE
PREFORMED JOINT

FILLER 1" A4J B4J C4J PLAN LFF\’ONT OF GUTTER ¢ DIRECTION OF TRAFFIC
AND EDGE OF SHOULDER

8/-9!/," | 6'-3"

T

15'-0"/4a"" GUTTER, TYPE G-2 TRANSITION GUTTER, TYPE G-2
(PAID AS CONCRETE GUTTER, TYPE G-2)

s —fFt—fFr—F+—Ft+—Ft+—F T =ET = E g = = = - r—
[oc" S S S S % S FE——— £ e 1
o o T Tol Tol Tol Tol Tol Tol Tol Tol T Tol Tol =) I ‘
o I3 =1 oL LI s | ]
h | | | | | | | | | | | \ L
N ) P (g [ 5 (A S S s O B -
I (] [ I [ [ I [ [ I [ I [ [ [ [l [l 1
T L e T e o ' S Iyt Iyt bt Lt I ET Lt
FRONT EDGE BOTTOM OF GUTTER FRONT OF GUTTER AND BACK OF GUTTER
EDGE OF SHOULDER PROFILE
ELEVATION
F-SHAPE
CONCRETE PARAPET
FLUSH WITH 3
PARAPET FACE
(SEE NOTE 9) - 1'-0" 7l7/8:‘4l/8” %u 1'-0" - 1'-0"" %/
PAVED y 0 7
SHOULDER .r| PAVED L PAVED .
2 SHOULDER T 11— ] SHOULDER 5 ¥
. T 11'/2” MIN. 1:10 ,:\’-"-' / A,.. 1 — - - 1:10 L\ —T s [
6" MIN. . e T e (VARIES) & WIN \;q- |/ Q;\'Q{ s 107/8” MIN. \\ // ,-—iﬁ R |
O S . e e AR, (VARIES) 6" MIN. RN 874" MIN. (VARIES)
(SEE NOTE 10) R a2 R LP | . .- LN, b Y > S .
ermrrine ————> | LEVEL LINE (SEE NOTE 102 R I S V (SEE NOTE 10) N e,
SUBGRADE S —] LEVEL LINE —
CONTINUOUS #4— LOPE " SUBGRADE SLopg | SUBGRADE 515 ’ LEVEL LINE
EPOXY COATED = o : i 2
BARS (TYP.) | 67 | 170" | 6" | & 6 | r-or |enl | ) | 2 N R g
T L o e - << . — o <
B 2.0 | B 2/-0" . > >
21_011
G-2 SECTION A-A G-2 SECTION B-B = =
AT CONCRETE PARAPET 8'-9/4'" FROM PARAPET G-2 SECTION C-C
(SEE NOTE T
15-0'/4"" FROM PARAPET
GUTTER, TYPE G-2 TRANSITION AT TRAFFIC BARRIER TERMINAL, TYPE T6 /4 SHEET 5 OF 6
TO F-SHAPE CONCRETE PARAPET
LEGEND NOTE: Ilinors
(A) AGGREGATE SHOULDERS SPECIAL, TYPE C SEE SHEET 1 OF THIS SERIES FOR Lfbllwagy

TTER TRANSITION NOTES.
cuTTE STTION NOTES TYPE G-2/G-3 GUTTER

TRANSITION AT TRAFFIC
BARRIER TERMINAL,

o0 e TYPE T6

APPROVED. . . .. .. .......... paTE 27772012 STANDARD B3-09

CHIEF ENGINEERING OFF ICER




A€

% GUARDRAIL BLOCK-OUTS AND RAIL OMITTED FOR CLARITY BACK OF GUTTER IS PARALLEL TO EDGE OF SHOULDER
_ | B D
F-SHAPE CONCRETE o) <-| c<-|
BARRIER, T T T T T T
SINGLE-F ACE I T T T T T T T T T 1
PREFORMED JOINT 5
FILLER (1') \L
| GUTTER FLOW LINE
| v
Al B <d ced D+ PLAN FRONT OF GUTTER <«—— DIRECTION OF TRAFFIC
— AND EDGE OF SHOULDER
8/-9!/," | 91_4|/2~ |
- 18'-1¥,4" GUTTER, TYPE G-3 TRANSITION _ GUTTER, TYPE G-3 -

(PAID AS CONCRETE GUTTER, TYPE G-3)

—T—r—ftr—f—fr—f—F—fFr— T t—F1 =T = E = o = E S =
°(° Ivc“l 121 121 121 I"I 121 121 121 =I°!=I 121 Ial ulelel/ 'g“g = =L = E=g| =L L
s 2=+ =t =t =t =t =t =t =t I T R Y =t S ./r’/@ ‘
Ll D < = | |

| | | | | | | | | | | \ ‘L
c_r—_-‘J—__+tr__‘ - __“‘Jj__rr__+—_‘Jj__t1__‘~rr.___J1-______‘r_—__—__Xt1-_—-—_-—__-—_‘“"“I—XxN___‘“I_—-—~-——_—_I1-—-———_—_—_—_———————1 ——
L L L L L I I L P L L F L L L o I|1

L T T e e e /70 K Ty R Iyt Iyt Iyt ETE Ly L ETE ETE

FRONT EDGE BOTTOM OF GUTTER FRONT OF GUTTER AND BACK OF GUTTER

EDGE OF SHOULDER PROFILE

ELEVATION
F-SHAPE CONCRETE 2
BARRIER, SINGLE FACE =
>
VARIES =
5/ TO 812" =
FLUSH WITH — s - VA.RI,E,S VAT 5 = 5
PARAPET FACE 102" 70 32" | o
|/ s 1_211 1_Qit |/ 14 5/ 11
(SEE NOTE 9) 340 | 8l .| & VARIES : \;A/BIESI _ | s . VARIES 1°-3"" _ VARIES 1'-9" _ ijg TO0 %
— I'-8%" 10 2'-0 TO [ TO 1-8%" | TO 1'-3%" :
PAVED [@ 5 |2 [@ N
SHOULDER P R 0 / ®
—1—— T o 574 SR kI B B
117_MIN. (VARIES) T T T MIN, —— =5 RS ol e ]
S T : [ T—/—— Ot - - 3
(e ’.~_,~'_P.‘ Lo ‘,%A_.'_é‘f ) ) ‘ s (VARIES) Ch ,b"b,b“:,b"byﬁv;,b"“ L L - - i S S I 9/4 MIN.
6// MIN. “A’}QA’ L AA"‘?¥A:, ) AAA ?AA ) LEVEL LINE 6” MIN A’ R . ". e A - .;.A Y R ‘ o LEVEL ." ..u.' .a ." LB .".. .b ." ..& . [y “ (VARIES)
(SEE NOTE 10) — e " . — [ o et e o oo o @ s ey s
SUBGRADE SLOPE (SEE NOTE 10) SUBGR | | LEVEL R LINE ——t TEVEL
y » ADE sLopg ~F LINE SUBGRADE SLop nl SUBGR s . LINE
CONTINUOUS *4 5 L L ADE SLopE vl
EPOXY COATED 6// 11_011 11_011 6// = E 6// MIN. EC[ . ] | =
BARS (TYP) | . T Y o | e [V >0 (sEE P o | e |\ S BT MIN. %
. 3-0" ‘6 ! -0 ! -0 N 6 6 1'-0 1'-0 6 (SEE X 1-0"" 1'-0" 6 <
G-3 SECTION A-A - 3'-0” - 3'-0" _ B 30_g N
AT CONCRETE BARRIER, F-SHAPE _ _ _ _
©EE NOTE T G-3 SECTION B-B G-3 SECTION C-C G-3 SECTION D-D
LEGEND 2'-6!/4’" FROM CONCRETE BARRIER 87-9/4'" FROM CONCRETE BARRIER 18'-1%, FROM CONCRETE BARRIER
(A) AGGREGATE SHOULDERS SPECIAL, TYPE C GUTTER, TYPE G-3 TRANSITION AT TRAFFIC BARRIER TERMINAL, TYPE T6,
TO F-SHAPE CONCRETE BARRIER, SINGLE-FACE
SHEET 6 OF 6
NOTE: Illinois
SEE SHEET 1 OF THIS SERIES FOR GUTTER V 1ollway
TRANSITION NOTES.
TYPE G-2/G-3 GUTTER
TRANSITION AT TRAFFIC
BARRIER TERMINAL,
o0 e TYPE T6
APPROVED. .. . ... ... .... paTEe 27772012 STANDARD B3-09




GUTTER OF TYPE REQUIRED
CONSTRUCTION JOINT (NQOTE 4)

TRANSITION AND SHAPE
GUTTER TO MEET SECTION B-B

CONCRETE FLUME

NOTES:

1. CONCRETE FLUMES SHALL BE CONSTRUCTED FLUSH WITH THE
ADJACENT EXISTING OR PROPOSED SURFACES.
SLOPE AND SHAPE APRON

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

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

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

Q 5. EPOXY COATED EXPANDED METAL FABRIC OF EQUIVALENT
———————————— 5 STRENGTH MAY BE USED IN LIEU OF WELDED WIRE
REINFORCEMENT SUBJECT TO ENGINEER'S APPROVAL.

CONSTRUCTION JOINT (NOTE 4) 6. THE LOCATION OF THE ANCHOR WALL MAY BE ADJUSTED AS

B «—" « DIRECTED BY THE ENGINEER.
GUTTER OF TYPE REQUIRED 7. THE MATERIALS AND CONSTRUCTION OF THE CONCRETE FLUME
SHALL CONFORM TO THE APPLICABLE PORTIONS OF THE
STANDARD SPECIFICATIONS.
¢ OF FLUME
PAY LIMITS \
OPTIONAL CONSTRUCTION JOINT 3(:5”
fSHOULDER #4 TIE BARS 2'-6' LONG @ 12" CENTERS ‘
(SEE NOTE 4) N 18"
DITCH VARIES ©
—— T BOTTOM NOTE 1 |
| e T T — 270" MIN. \
L \ ~ . ] \;?\\;/ & /\ /:
¢ o P r =
12" - o T A _ 1
CONTINUOUS #4 EPOXY S e T e e e 2 S Y ANCHOR WALL —/ :
COATED BARS IN GUTTER 2'-0"” A o ©
MIN. ANCHOR WALL o > N T
X 60 ] \—WELDED WIRE
6" | ANCHOR WALL COARSE AGGREGATE CA-6 2 REINFORCEMENT
- M
EDGE OF SHOULDER \ PAID FOR AS GUTTER OF COARSE AGGREGATE CA-6
TYPE REQUIRED WELDED WIRE REINFORCEMENT (NOTE 3)
NOTE:
SECTION A_A 0.62 C.Y. CONCRETE / L.F.
Ilinois
( Tollway
DATE REVISIONS
2-07-2012] REVISED NOTES
3-11-2015| DELETED CURB SECTION CONCRETE FLUME DETAILS
3-31-2016] CHANGED TERMINOLOGY TO
( §> WELDED WIRE REINFORCEMENT
% 2-7-2012 3-01-2018| REVISED SECTION A-A TO
APPPOVED’CHI'EF' ENGINEERING OFF [CER DATE = s L%E\EU%E WCAOSARRSEEM[?\EEG[?EGATE STANDARD B5_O4




I—’D

B

L >

INVERT CONCRETE

4" TYP.

o
| I R | L{ J | N N I I |

TOP sLoT | | INTERMEDIATE SLOTS \ @
40 x4 x 2 C 6" X 4 x 2v BOTTOM SLOT
L, D 47X 47 X 27

PLAN

a BAR
a VARIES
* I ) MAX. 6'/2"
& o K% vE) BARS @ 12" MIN. 4"
o = m(E) BARS @ 12" n(E) BARS EQ SPA
ola
-|= *X¥n@E) BARS e 127
X i —
TR T v . ]
&N . 7 - 2
WA )
1 . e Lz +E) BARS — 4
+(E) BARS @ 12 =l @[3 N >
8 F L "
w(E) BARS @ 12 <€) BARS @ 12—
NOTE: % % CUT BARS IN FIELD TO FIT T 3" CLR.
T MIN. 2" CLEARANCE AND i
‘v’ AND 'm’ BARS ARE TO BEGIN AT THE COAT ENDS WITH EPOXY. 8
PIPE END OF THE SLOPED WINGWALLS.
HEADWALL
SLOPED
WINGWALLS
ZONE OF

PIPE REMOVAL
AND REPLACEMENT
AS DETERMINED
BY THE ENGINEER

BONDED CONSTRCTION JOINT
(WALLS TO SLAB)

L

EXIST HEADWALL OR END
SECTION TO BE REMOVED

[SOMETRIC VIEW INSTALLATION DETAIL

APPROVED. . ... ............ DATE

CHIEF ENGINEERING OFF ICER

STATION, OFFSET AND
——1 ELEVATION PER PLAN

PIPE SKEW

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

|
30°
MAX.

SLOPE
SLOPE

g

=

3

<

i ¢
<

ot
’\otn
L
LT
53

Rp
OpPg

Z
SL

EXTEND TOE OF

LTOE OF SLOPEJ
NORMAL SLOPE

PLAN VIEW OF STRUCTURE LOCATIONS

15° SKEW

FLARED

30° SKEW

BAR DETAILS

NOTES:

ADDITIONAL “a” BARS SHALL BE FURNISHED AND PLACED BY THE
CONTRACTOR. THE ADDITIONAL BARS ARE NOT INCLUDED IN THE
LISTED QUANTITIES, BUT WILL BE PAID FOR AS REINFORCEMENT BARS
(EPOXY COATED).

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

PIPE DIA'S 18", 24" & 30" 1 SPA 1 SPA_PIPE DIA'S 18", 24" & 30"
PIPE DIA'S 36,” 42", 48", 54" & 60" |2 EQ u(E) BARS 2 EQ| PIPE DIA'S 36", 42"48", 54" & 60"
SPA (TYP.) SPA
= \ \
] 2 ;
g ..* alE) BARS .
slEk =R — — = R
g |4 ! |
el & _— TF—
N | -
| | -
m(E) BARS =
(TYP.)

FRONT ELEVATION

NOTES:

2.

3.

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

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

BAR BENDING DETAILS ARE DIMENSIONED OUT TO OUT OF BARS.

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

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

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

FOR DIMENSIONS AND QUANTITIES FOR ONE HEADWALL, SEE SHEET 2 IN THIS SERIES.
FOR STEEL GRATING DETAILS, SEE SHEET 3 IN THIS SERIES.

FOR ALTERNATE PRECAST CONCRETE DETAILS AND NOTES, SEE SHEET 4 IN THIS
SERIES.

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

SLOPE 1:10 MIN., 1:3 MAX.
\/um BARS © 12" MAX.

V(E) BARS @ 12" MAX. K %

o 1 FOR SLOT LAYOUT SEE
o PLAN AND SECTION A-A
CLR. 7
\ 2
CLR:
. R JE) BARS @ 12" MAX.¥ % | h(E) BARS @ 12 MAX.
2 7 m(E) BARS @ 12 MAX,
m(E) BARS @ 12 MAX. =
/ < /
. N INVERT CONCRETE
5 5 SEE PLAN AND
& & SECTION A-A
& L]
3 é:) ‘Zn | \& (] []
? N L -\ /
e g
+(E) BARS @ 12 MAX. wiE) BARS @ 12" MAX.
g wiE) BARS @ 12" MAX. +(E) BARS @ 12 MAX.
n(E) BARS @ 12" MAX.¥ ¥
FOR SLOT LAYOUT SEE
PLAN AND ELEVATION
4
.\
& >h(E) BARS @ 12" MAX.
(a4
g o
ez
‘»7 ] [ ] (]
\ _/
:F
M|
o
w(E) BARS @ 12" MAX.
SHEET 1 OF 4
L d L d
Ilinors
‘.Zhb@uay
DATE REVISIONS
3-31-2014 | REVISED QUANTITIES-CONC REINF_STEEL Y ﬁ,EADYYALL“TYEIE IIII, o
3-11-2015 | REVISED QUANTITIES. CONCRETE REINFORCEMENT| 18'-24''-30"'-36'"-42'"-48'"-54""-60
STEEL_AND PRECAST CONCRETE DETAILS FOR 1:3, 1:4, 1:6, AND
3-31-2016 | ADDED NOTE TO OMIT RESTRAINT ANGLE AND 1:10 SLOPES
THE PLATE FOR MULTI-END SECTIONS :
REVISED GRATE LAYOUT
3-01-2019 | MINOR EDIT STANDARD B6-07




DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE III 1:3 SLOPE REINFORCEMENT BARS SCHEDULE REINFORCEMENT BARS SCHEDULE REINFORCEMENT BARS SCHEDULE  REINFORCEMENT BARS SCHEDULE

P DIMENSIONS NO. OF SPACES| CONCRETE [REINE. FOR ONE HEADWALL FOR ONE HEADWALL FOR ONE HEADWALL FOR ONE HEADWALL
Wt g M [P S JTIU Y | W A JE|BJCD | LE TYPE III 1:10 SLOPE TYPE III 1:6 SLOPE TYPE III 1:4 SLOPE TYPE III 1:3 SLOPE
367 [3-10 [ 1107 | 3-3¢ | a4 | -7 | 27|28 60| -4 (2218 o | 2 | 1 3.8 347
42 | 4-5712-9" | 3-10~ | 6" [13-5|2""|3-2|6*-6"|7'-10" |2'-2|1-8"| 0 | 2 | 2 4.6 444 NO 4 REINFORCEMENT BARS -~ NO 4 REINFORCEMENT BARS opE NO 4 REINFORCEMENT BARS o1pE NO 4 REINFORCEMENT BARS
48 | 5-0|14-6"| a'-a” | 6" |15-3|2"|3-2|7-0"| &-4" [1-87[1-8"| 0 | 0 | & 5.5 502 FSIPAE o DIA o DIA o DIA o
52 |56 180" [a0 | & fe-1072 36 [7eo-10 2278 o | 2 | 4 o o3 MARK(E)| TYPE | peon | LENGTH | o b MARKE)| TYPE | poe | LENGTH a b MARKE®)| TYPE | 10| LENGTH | o b MARKE) [ TYPE | 10 | LENGTH | o b
60" | 6-07|17-6"| 5-3~ | 8" |18'-5~|2"|3-6"|8'-0"] 9-4~ |2-87|1-8"| 2 | 0 | 4 73 568 alg 1 1 g-7" | 25" | - a36 1 1 13-10" | 4-1" - a36 1 1 13-10" | 4-1" | - 036 1 1 13-10" | 4-1" | -
nig 2 32 -1 |1-10" | 9" | * n36 2 32 387 20" 97 | % n36 2 22 3-8 | 2-n7| 97 |« n36 2 18 3-8 | 2-u7| 97 | %
mi8 2 18 327 | 257 | 9" m36 2 20 327 |25 | ¥ m36 B 16 327 | 2757 9" m36 2 14 327 | 2757 9”
118 2 6 4-0" [ 2-0" [ 2-0" | % 136 2 8 24-0" | 2-0" | 2-0" | * 136 2 8 4-0" | 2-0" | 2'-0" | * 136 2 8 2-0"_ | 2-0 | 20" | *
18 [ n18 | sTR. 6 20°-8" - - h36 | STR. | 8 22'-0" - - 36+ | _N36 | STR. 8 14'-10" - - 36" | h3g | STR. 8 11'-10" - -
DIMENS[ONS AND OUANTITIES IN ONE HEADWALL TYPE III 1:4 SLOPE x18 2 5 4'-3" 2-3 | 2'-0" 36" x36 2 8 4'-3" 2'-0"" | 2'-0" x36 2 8 4'-3" 2'-3" | 2-0" x36 2 8 4'-3" 2'=3" | 2'-0"
+18 | STR. | 23 4-0" - - 36 | STR. | 25 70" - - t36 | STR. | 17 7-0" - - t36 | STR. | 14 70" - -
PIPE DIMENSIONS NO. OF SPACES|CONCRETE |REINF. Ul | STR. 4 21" - - u36 | STR. | 6 37" - - u36 | STR. 6 37" - - u36 | STR. 6 31 - -
DIA CLASS SI| BARS vi8 [ STR. | 14 2'-1" - - | v36 | STR. | 14 3-7" - - v36 | STR. | 10 3-7" - - | v36 | STR. 8 3-1" - - |
H L M P S [TJU |V w | A |E [B |C |D | CUYD | LB wi8 | STR. 5 206" - - w36 | STR. | 8 21-8" - - w36_| STR. 8 14-4" - - w36_| STR. 8 10-8" - -
367 |3-107 [ 147-8"| 4'-5| a~|15-27]2"|2'-8~[6-0"| 7-a'{2-87|2-8| 3 | o o 4.7 415 a24 1 1 10-5" | 3-0" | - 042 1 1 -0 | 4-97 | - 042 1 1 1511 | 4-97 ] - 042 1 1 15-11 | 4-97 | -

P VAP ESeton Rsereon R B=va=ye s Pvstous Bty Ioseses Bon gy n24 2 38 -1 | 227 | 97 |* nd2 2 38 q-27 35" 9" |«x nd2 2 26 427 [ 357 97 |* nd2 2 20 2917 [ 34| 97 |*
42 | 4-57|17-07| 81| 67| 1767| 27| 32" 66| 7110728227 O | 5 | O 5.8 546 m2d | 2 20 32" | 25" | 9" ma2 2 22 327 | 257 | 9" maz | 2 18 327 | 25| 9" maz | 2 6 | 320 |25 9
48" | 5'-0"|19'-4"| 5'-10”| &'[19'-11"|2"|3'-2"|7'-0"| 8'-4'|2'-8”|2'-2"| O | & | O 6.9 625 j24 2 6 40 | 2'-0" | 2'-0" j42 2 10 -0 | 2-0" | 2'-0" | * j42 2 10 4-0" | 2-0" | 2'-0" | * 142 2 10 q-0" | 2'-0" | 2'-0" | *
547 | 5-6"] 21-a| 6'-5| 87|22-0"[2"|3-6"|7:-6""| 8-102-8 |22 o [ 7| o 8.0 788 24" [h2a [ stR. 6 25'-8" - - " h42 | STR. | 10 256" 2-7 _ -0 4z |42 [ STR. [ 10 17-2" - - ape | D42 [ STR. | 10 13'-8" - -

PP PSPV PSR s Ry ISV o BUSo S Sy U Py x24 2 6 4-3" [ 2-3" | 2"-o" v [x42 2 9 4-1 -1 2-0” x42 2 9 417 | 21| 20" x42 2 9 4-1" | 2-17 | 2-0”
60" | 6'-0v]234"] 7-0"] 8"|24'-1v]27|376"|8'0"] 9 4|I-E7|I"E7] O ] O) W] 91 837 124 | STR. | 28 5-0" B B t42 | STR. | 29 76" B B 142 | STR. | 21 | 16 B B t42 | STR. | 16 | 76" - B

u24 | STR. 4 21" - - u42 | STR. | & 22" - - ud2 | STR. 6 4-2" - - ud2 | STR. 6 42" - -
v24_| STR. 16 21" - * v42 | STR. | 16 2" - - | * vaz_| STR. 12 22" - B L va2 | STR. 10 22" - R
w24 | STR. 6 25'-6" - - wd2 | STR. | 9 252" - - w42 | STR. 9 16'-8" - - w42 | STR. 9 12°-5" - -

DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE III 1:6 SLOPE a30 1 1 12-3" | 3-1" | - 048 1 1 17-97 | 5-4" | - 948 1 1 17-9° | 5-4" | - 048 1 1 17-9" | 5-4" | -

n30 | 2 26 347 | 2-17 | 97 | % n48 2 22 46" | 3-9" | 9" |=% n48 2 28 26" | 3-9" | 97 |* n48 2 22 -6 [ 3-9"| 9 |*
PIPE DIMENSIONS NO OF SPACES |CONCRETE |REINF. m30 | 2 24 327 [ 257 | 9 m48 2 24 327 |25 | 9" m48 2 20 327 | 25" 9 m48 2 16 327 | 275" 9"
oIA CLASS SI| BARS 130 2 8 2-0" | 2-0" | 20" | * J48 2 10 24-0" | 270" | 2-0" | * 148 2 10 4-0" | 2'-0" | 2'-0" | * 148 2 10 24-0"_ | 2-0" | 2'-0" | *
H L M P S T| U v W A E|B |C D | CU. YD. LB. 30" h30 | STR. 8 31'-6" - - 28" h48 STR. 10 29'-1” - - 48" h48 STR. 10 19'-7" - - 48" h48 STR. 10 15'-6” - -
% |5107]22-0" |68 |47 |pz 472728 |60 74" 187|158 o 1 10 s 573 x30 | 2 7 23" | 2-3" | 20" x48 2 9 -7 [ 21" | 270" %48 2 9 -7 | =17 | 20" x48 2 9 -1 | 2-1" | 20~
— — A +30 | STR. | 34 6-0" - - +48 | STR. | 33 8'-0" - - +48 | STR. | 23 8'-0" - - t48 | STR. | 18 8-0" B B
427 |45 |25-6"| 78 | 6" |pgr-10 2 [3-2" |6-6"| T-10" [1'-8[1-8"[ 0 | 0 | 12 9.5 746 U30 | STR. 4 3-2" - - u48 [ STR. | 6 4'-9" - - 48 | STR. 6 4-9" - - u48 | STR. 6 4-9" - -
a8 [5-0" [29'-0"] 8'-9" | 6 |pqe-5r|2|3-2 [ 7-07| 8-4" [1-8[1-87] 0 | 0 | 14 1.7 | 863 v30 | STR. | 20 3-2" - - | * v48 | STR. | 18 4'-9” - - |x v4B | STR. 14 4-9" - - |* vag | STR. 10 4-9" - - |*
547 | 5-g' [32°-0"" | 9-8 | 8 |3pi-5|27[3-6" | 7'-8"| 8'-10|2-2"[1"-8""| O 5 9 13.9 1047 w30 | STR. 7 31-4" - - w4g STR. 9 28'-8” - - w48 STR. 9 19°-0" - - w4g STR. 9 14°-2" - -
60 (60 35006 Ts lsmelzboloolsalzaielo |1 e s Tum a36 1 1 13-10" | 4-1" | - 054 1 1 19-7" | 5-11"| - 054 1 1 19-7" | 5-11"] - 054 1 1 19-7" | 5-11" | -
2 n36 2 52 3-8 | 2-11" | 97 | % n54 2 46 2-10" | 417 | 9" | % n54 2 30 62" | 5-57| 97 | n54 2 24 4-10" | a1 97 |*
m36 | 2 30 327 | 25" | 9” m54 2 26 327 |25 | 9" m54 2 22 3-27 | 25" 9" m54 2 18 327 | 25" 9"
136 2 10 24-0" | 20" [ 2-0 | * 154 2 12 24-0" | 2-0" | 2-0" | * 154 2 12 4-0" [ 2-0" | 2-0" | * 54 2 12 4-0" | 2-0" | 20" | %
36" | h36 [ stR. | 10 | 36'-6" - - sqr | 54 [ STR. [ 12 321" - - 54" [Ths4 [ STR. | 12 2U-8" - - g | P54 [ STR. | 12 171" - -
DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE III 1:10 SLOPE x36 2 8 4-3" | 2-3" | 2’0" x54 2 10 Sl W Bl W i x54 2 10 517 | 31 | 20 x54 2 10 5ol | 31 | 207
36 | STR. | 39 7-0" - - t54 | STR. | 36 86" - - 154 | STR. | 26 8-6" - - t54 | STR. | 20 8'-6" - -
u36 | STR. 6 3-8" - - 54 | STR. | 6 5-3" - - 54 | STR. 6 5-3" - - u54 | STR. 6 5-3" - -
PIPE DIMENSIONS NO_OF SPACES |CONCRETE| REIE v36 | STR. | 24 | 38" | - = vs4 | STR. | 20 | 5-3" | - | * vsa | STR. | 16 | 53" | - | - |« v54 | STR. | 12 | 53" | - - |*
DIA H L M| P s 1] ul v wlalelslc!| olc | Les. w36 | STR. 8 36'-4" - - w54 | STR. | 10 31-8" - - w54 | STR. | 10 | 2r-0" - - w54 | STR. | 10 158" - -

— —— — — ad2 1 1 1511 | 4-97 | - a60 1 1 21-2" | 65" | - 060 1 1 2U-2" | 65" | - 060 1 1 21-2" | 65" | -

18" |23 2010 | 6'-3" | 2 |20-IIV"| 27| 2-8"| 3'-0"| 4'-4|2-gr[2-2{ 2 | 4| © 4.1 368 na2 | 2 62 3-8 |21 | 9 |* n60 2 | 50 537 | 467 | 97 |* n60 2 34 537 | 46" | 9" |* n60 2 26 52 | 457 | 9" |*
247 | 20-9r |25-10" | 7-9 | 3 (25| 27| 20-87 | 47-0"] 5-4|1-8[1-87] O | o | 12| e 430 maz2 | 2 34 327 | 25" | 9” m60 2 28 32" 25" | 9" me0 2 22 3-27 | 257 9" m60 2 18 327 | 25" 97

o 3oa [a1ne] areer [ 2 | 319107 o gl oo | ararlorpid o] 142 2 10 4-0" | 2-0" [ 20" | * 160 2 12 4-0" [ 20" | 20" | % 160 2 12 4-0" | 2'-0" | 2-0"|* 160 2 12 2-0" | 2-0" | 20" |*
30” 3 4” 38 9,6” u — e B e A N L 1% 4z | P42 [ STR. | 20 [ 22-2~ - - X% | g [ne0 [ SR [ 12 3527 | - - || 80" [ neo [ STR. | 12 [ 23-9" - - 6ov | -n60 [ STR. | 12 | 188" - -

36" |3-10"|36'-8| 11-0"| 4 [0/ 27| 2-g"|6'-0"| 7'-4v|2-B(2-2] T | 5 | O] 1.9 944 x42 | 2 9 217 | 21" | 2-0" x60 2 10 5-1" | 31" [ 2'-0" x60 2 10 517 | 317 | 20" x60 2 10 5-17 | 3-1" | 20"
27 | a5 |a2-6 [ 120-97| 67 | 42-8"| 2] 3-2|6'-6"| 7'-1072-8"|2-8] 13 [ 0 | o | 152 | 178 t42 | STR. | 46 76" - - +60 | STR. | 40 9'-0" - - 160 | STR. | 217 9-0" - - 160 | STR. | 21 9-0" - -
48" | 5-0" |a8-4" | 14-6"| 6+ | 48-1"| 27 37-27|7-0"| &-a~|2-22-2] 0 | 19 | 0 | 18.8 | 1457 ud2 | STR. 6 4-3" - - U0 | STR. | 6 5-9” - - U60 | STR. 6 5-97 - - 60 | STR. 6 5-9" - -
— — e — v42 | STR. | 28 23" - - v60 | STR. | 22 59" - - % v60 | STR. 16 5-97 - - | v60 | STR. 12 59" - BE
54" |56 [53-4v|167-0"| 8 |53-T/"| 2| 36| T-6+| 8-10"|2-87|2-8{ 1T | O | O | 224 | 1687 waz | STR. | 18 | 2z-1" | - T wx w60 | STR. | 10| 34-8" | - o w60 | STR. | 10 | 23-0" - - w60 | STR. | 10 | 172" - -
60" |[6'-0" |58'-4" | 17-6"| B | 58-1/"| 2"| 3'-6|8-0"| 9'-4|2'-8"|2'-2"] 19 0 0 26.2 1964 a48 1 1 17'-9"" | 5'-4" -
nd8 2 70 -6 [ 3-9" | 97 |=*
mdg | 2 36 32" | 25" | 9"
748 2 12 24-0" | 2-0" | 2-0" | *
48" | h48 | STR. | 24 | 252" - - |
x48 2 9 -1 | 21" [ 20"
t48 | STR. | 52 | 8-0" - - NOTES:
12" '::g SSTT;' 360 ::g = 1k 1. THE 'v', ‘n" and ‘]’ BARS, TYPE 3, SHALL BE
. s Tetn T8 T 25-07 - — ORDERED FULL LENGTH AND CUT IN THE FIELD.
054 1 1 19-7" |51 | - 2. THE LONG LEG OF THE ‘m’ AND 'n’ BARS SHALL
n54 2 76 24-10" | 417 | 97 | * BE VERTICAL.
b m54 2 40 3-2" | 25" | 9"
L——l 54 2 12 4'-0" 2'-0" | 2'-0" | * 3. QUANTITIES ON THIS DRAWING ARE BASED ON
na TSR 22 | 278" = T x THE CAST-IN-PLACE DESIGN. SEE SHEET 4 IN
. THIS SERIES FOR ALTERNATE PRECAST CONCRETE
TYPE 1 TYPE 2 547 | x54 | 2 10 [ s-1v | 31" | 20" NOTES.
E— —_— +54 | STR. | 57 86" - -
us4_ | STR. 6 54" - - 4. "STR.” = STRAIGHT BAR
v54 | STR. 34 54" - - %
w54 | STR. | 20 | 27'-6" N R 5. ALL SLOPES ARE EXPRESSED AS UNITS OF SHEET 2 OF 4
=00 T . o Tes VERTICAL DISPLACEMENT TO UNITS OF
o 2 o2 o3 Tae o | HORIZONTAL DISPLACEMENT (VzH),
me0 | 2 a2 327 | 257 | 9 Hlinors
60 2 14 24-0" | 2-0" | 2'-0" | *
n60 | STR. | 28 | 302" | - s L 2o/l way
60" | x60 | 2 10 5-1" | 3-1" [ 2-0"
fgg STR. 662 59"%” - - HEADWALL TYPE III
u STR. ‘-10"" - - _ 0_ _ _ 0_ _ _ "
v60 | STR. 36 | 5-10” - | % CUT BARS IN FIELD TO FIT MIN. 2" CLEARANCE 18 24F0?€OI-3361-4421-648AN5[))4 60
w60 | STR. 20 30°-0" - - *¥ *% PROVIDE 2°-0" MIN. LAP "TA o hore
o0 ¥ e 1:10 SLOPES
APPROVED, oaTe 57172009
""" CHIEF ENGINEERING OFF ICER R STANDARD 86_07




GRATE DIMENSIONS AND QUANTITIES IN ONE

HEADWALL TYPE IIT END ENTRANCE 1:3 SLOPE

GRATE DIMENSIONS AND QUANTITIES IN ONE

HEADWALL TYPE IIT END ENTRANCE 1:4 SLOPE

GRATE DIMENSIONS AND QUANTITIES IN ONE HEADWALL

TYPE IIT END ENTRANCE 1:10 SLOPE

GRATES BARS FOR ONE GRATE HEADWALL GRATES GRATES BARS FOR ONE GRATE HEADWALL GRATES
opeE BAR NO 1 BAR NO 2 (POUND) INoIDE BAR NO 1 BAR NO 2 (POUND)
i NUMBER TYPE BARS BARS EACH D[P[:F}ER NUMBER TYPE BARS BARS EACH

DIAMETER ' TOTA AM REQUIRED ' TOTAL
REQUIRED | REQ'D | o708 | LENGTH | o o LENGTH GRaTE | TOTAL E: REO'D | prap | LENGTH | prd LENGTH GRATE
0 1 2 6'-7" 11 2-4'/p" 112 5 1 2 6'-7" 11 2-41/y" 112
36" 3 2 2 6-7" 11 1'-10%," 102 493 36" 0 2 2 6-7" 11 1'-10%," 102 558
2 3 2 6'-7" 11 1-4'/p" 93 0 3 2 6'-7" 11 1-4Y/5" 93
0 1 2 71 12 2-41/y 121 1 1 > T 2 2y 21
4z 3 2 2 -1 12 1'-10%>" 110 633 42" 6 2 2 -1 12 1-10Y5" 110 784
3 3 2 = 12 -4/ 100 0 3 2 71 12 -4V, 100
0 1 2 -7 13 2'-4l/y" 130 1 1 2 71 3 24y 130
48" 0 2 2 -7 13 1-10Y5" 119 863 48" 7 2 2 7-7" 13 1-10Y/5" 119 962
8 3 2 -7 13 1'-4Y/," 108 0 3 2 -7 13 -4y 108
0 1 2 8-1" 14 2'-4'/p" 139 1 1 2 81" 14 20-4/y" 139
54" 3 2 2 8'-1" 14 1-10Y" 127 958 54" 8 2 2 8-1" 14 1'-105" 127 1157
5 3 2 8'-1" 14 1-4l/p" 115 0 3 2 8'-1" 14 -4V 115
3 1 2 8'-7" 15 2-4'/p" 148 0 1 2 8'-7" 15 2-41/y 148
60" 0 2 2 8-1" 15 1'-10%5" 135 1058 60" 0 2 2 8-7" 15 1'-10%%" 135 1595
5 3 2 8-7" 15 1'-4Y" 123 13 3 2 8-7" 15 17-al/p 123
GRATE DIMENSIONS AND QUANTITIES IN
ONE HEADWALL TYPE IIT END ENTRANCE 1l:6 SLOPE
GRATES BARS FOR ONE GRATE HEADWALL GRATES
INSIDE (POUND)
i NUMBER TYPE BAF?QR o B RSB eE EACH
DIAMETER| REQUIR . A TOTAL
EOUIRED | REQ'D | £ron | LENGTH | Lo o LENGTH GRATE
0 1 2 67" 11 2-4'/p" 112
36" 0 2 2 6'-7" 11 1'-10Y5" 102 1115
12 3 2 6'-7" 11 1-4l/p" 93
0 1 2 71 12 2-4'/p" 121
a2" 0 2 2 -1 12 1'-10'" 10 1405
14 3 2 -1 12 1'-4Y/p 100
0 1 2 -7 13 2'-4l/y" 130
48" 2 2 - 13 1-10Y5" 119 1725
16 3 2 -7 13 11-4l/p" 108
0 1 2 8'-1" 14 2'-4'/p" 139
54" 2 2 8'-1" 14 1-10Y/5" 127 1916
10 3 2 8-1" 14 1'-4l/p" 15
0 1 2 8'-7" 15 2-4/p" 148
60" 2 2 8'-7" 15 1-10Y" 135 2357
17 3 2 8-7" 15 1-4l/p" 123
9V 6" SPACING 9l
E Fa X 27 BAR NO. 1 o
| \ \ BN
(L
' 7] '
L; \
E| |
| S | wl | &
o~ - . 2" <| I| <
S Ny IR 5 8| &
z - . —| ~| ™
] Y | g g
\\ < | ol ey = Y,
= | RE
g NN =
| N SECTION E-E
\
[ L |
C L /|/1 T ]
Ya X 2 —BAR NO. 1 =
9" 6" SPACING | 9% |
APPROVED, paTe 27172009 TYPICAI_ GRATE

CHIEF ENGINEERING OFF ICER

INSIDE GRATES BARS FOR ONE GRATE HEADV:SIEJ:]N%?ATES
Dl:h;PE'EfER NouBER TYP.E E!ARE.:»AR h|l.(|i:NloTH BARSBAR N(I).EZNGTH EACH
REOUIRED | REQ'D REQ'D REQD GRaTE | TOTAL
3 1 2 3-77 5 2-4/p" 57
18" 5 2 2 3= 5 1'-10Y" 52 433
0 3 2 3= 5 1-4Y," 48
0 1 2 q-77 7 2-41/p" 75
24" [0} 2 2 47 7 1'-10Y2" 69 884
14 3 2 4-7" 7 1'-4Yp" 63
7 1 2 5-7" 9 2-4l," 93
307 5 2 2 5-7" 9 1'-10Y" 86 1082
0 3 2 5-7" 9 1'-4/7" 78
8 1 2 6'-7" 11 20-al/y 112
36 6 2 2 6'-7" 1 1'-10'/2" 102 1507
0 3 2 6'-7" 11 1'-4/5" 93
15 1 2 -1 12 2-4/p" 121
42" 0 2 2 71" 12 1-10Y" 110 1812
0 3 2 7'-1 12 1'-4l/" 100
0 1 2 7= 13 2-4/p" 130
48" 21 2 2 7-7" 13 1-10Y5" 119 2497
0 3 2 T-T" 13 1-10Y" 108
19 1 2 8-1" 14 2-4'/5" 139
54 0 2 2 8-1" 14 1-10Y/5" 127 2643
0 3 2 8-1" 14 1-4Y5" 115
20 1 2 8-1" 15 2-41/p" 148
60" 1 2 2 81" 15 1-10Y" 135 3100
0 3 2 8-1" 15 1'-4/5" 123
NOTESs
l.  ALL STRUCTURAL STEEL SHALL BE AASHTO M270, GRADE 36
OR 50.
2. GALVANIZING SHALL BE IN ACCORDANCE WITH THE STANDARD
SPECIFICATIONS.
3. FOR PLACEMENT OF GRATES, SEE SHEET 1 IN THIS SERIES.
4, ALL TABLE DIMENSIONS AND QUANTITIES ARE FOR SINGLE
HEADWALL, TYPE IIL
5. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL

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

SHEET 3 OF 4

Hlinois
V 1ollway

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

STANDARD B6-07




PRECAST SEGMENT LENGTH |
2'-0" MIN., 6'-0"" MAX. | OVERALL WIDTH (W)

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

' MIN.

HATCHED AREA INDICATES
/ VOID BETWEEN THE PIPE
" AND THE BACKWALL TO BE
Sl FILLED WITH CLASS SI
CONCRETE.
INTERMEDIATE SLOT - SEE SHEETS 1 AND 2

IN THIS SERIES FOR SIZE AND LOCATION GENERAL NOTES:

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

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

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

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

SIZE AND LOCATION

OVERALL HEIGHT (H)

PIPE L.D.

3. CLASS "SI CONCRETE SHALL BE USED THROUGHOUT.

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

5. ALL EXPOSED EDGES SHALL BE CHAMFERED. SEE NOTES ON SHEET 1

RANULAR
GRANUL IN THIS SERIES.

CIP TOEWALL — BEDDING

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

MIN. 6 THICK
BED OF GRANULAR END VIEW 7. HOLES IN THE WALLS FOR THE PRECAST TIE ASSEMBLY MAY BE
BEDDING -_— DRILLED USING CORE BITS IN LIEU OF FORMED HOLES. AVOID

OVERALL LENGTH (L) DAMAGE TO REINFORCING FROM DRILLING HOLES.

6
: 8. FOR STEEL GRATING DETAILS, SEE SHEET 3 IN THIS SERIES.
l” k:
TYP. Yo" 9. ALL SLOPE RATIOS ARE EXPRESSED AS UNITS OF VERTICAL
ELEVATION [ DISPLACEMENT TO UNITS OF HORIZONTAL DISPLACEMENT (V:H).
Pan) .
. | b S 10. TIE ASSEMBLIES, CONSISTING OF ANCHOR RODS, TIE PLATES,
V2' R — RESTRAINT ANGLES, RESTRAINT RODS AND ALL NUTS AND WASHERS
L T _ SHALL CONFORM WITH AASHTO M270 GR36, OR GR50 AND SHALL BE
RESTRAINT ANGLE WITH TIE PLATE (TYP.) L 6" x 4" x |/2.._/ ¢ 1/, @ HOLE FOR 1" @ HOT DIPPED GALVANIZED IN ACCORDANCE WITH AASHTO M 111 AFTER
OMIT BETWEEN MULTIPLE END SECTIONS ANCHOR ROD WITH FABRICATION.
|/ 1 1/ 1 5/ 11
PRECAST SECTION TIE ASSEMBLIES ¢ 12" ¢ HOLE IN BOTTOM 3 é/;«ASXHEzR/‘ X e
AT MID-HEIGHT OF LOWER AND SIDE LEG OF ANGLE DRILL AND GROUT ¥, @
SECTION JOINT, TYP. REINFORCING BARS @ 12"
= = " : RESTRAINT ANGLE DETAIL CTS IN A 1 @ HOLE ~
H v
I il il I 1 » o !
L L L A4 ) 19 | 3'-0 ‘E’
|
(Y 1/ o 1/
Ve T ¢ 1" x 23 2'/4 Y
: . I /at TIE R ‘\ SLOTTED HOLE, TYP. TYP. FUPY
el
| f
I | o D| sl w
| = )
| o +(E) BARS - T
- SEE PIPE BLOCKOUT w 4 :| @
DETAIL CiP TOEWALL—1 ] B TIE PLATE DETAIL J, 2 2
(=) =
I = - b
1 S = " 3
I > 2 ¢ JOINT T Yo' TIE R 1 @ ANCHOR BOLTS %4 BAR CUT FROM x(E) BARS —]
o £ L
| = g - — = — 8"
1 2 S . . . / .
< S , .
| &
i " r SRR . PRECAST CONNECTION DETAIL
w)
| N
| A
! X
I W >
| s RESTRAINT ANGLE
. SHEET 4 OF 4
o a 1 © / 2-8"
I ] ] I | . 1 @ RESTRAINT
i C i i C 1l ] s ROD WITH HARDENED ¢ 1" @ ANCHOR RODS WITH 2!/a" X 22" X ¥s" . .
WASHERS WASHERS INSTALLED IN 1!/ @ FORMED HOLES I]]IIIOIS
( Zollway
(SHOWING PRECAST SECTION TIE DETAILS) HEADWALL TYPE III

18-24""-30""-36''-42""-48""-54""-60"
FOR 1:3, 1:4, l:6, AND

@OJ*Q\/“W R HEADWALL TYPE III ALTERNATE PRECAST CONCRETE DETAILS 110 SLOPES
CHIEF ENGINEERING OFF ICER STANDARD 86_07




3.0 g9
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9"

uuunnuuuuuun{

Aanononononono

—
2'-0"
L -

9

APPROVED.

QS%¢A2*$avﬂx;b

CHIEF ENGINEERING OFF [CER

1'-8" R
LAP
(TYP.)

HALF PLAN

STATION, ELEVATION AND

RIM ELEVATION

1"+ MORTAR GROUT
AS REQUIRED (TYP.)

CLASS SI CONCRETEﬁii‘f“

STORM SEWER PIPE
AS SHOWN ON PLANSW‘

I—»m

‘4

— (000000000000
qaoonooonnoo

— 000000000000

Lo

3-0"

2'-10"

3.0

4-0"

SECTION B-B

FRAME AND GRATE DETAIL

#4(E) BARS e

.L/IN\/. ELEV.\

(TYP.)

*4(E) BARS e
6" CTRS. EA.
WAY E.F.

2" CL

9" CTRS. E.F.
(TYP.)

2" CL. [

*4(E) BARS e
6’ CTRS. E.F.
(TYP.)

STORM SEWER
4| PiPE As sHow

5o
(MIN.)

ON PLANS

S
—

2-0"

3" CL.

10"

3-0" \‘w
8”\
MIN.
(TYP.)
SECTION A-A

CATCH BASIN TYPE B

2'-0"

6"

1'-10"

2'-0"

30"

SECTION C-C

2-*4(E) BARS E.F.

TYPICAL REINFORCEMENT

AROUND STORM SEWER PIPE

NOTES:

FOR MATERIALS AND CONSTRUCTION REQUIREMENTS OF

THE CATCH BASIN, REFER TO THE STANDARD

SPECIFICATIONS.

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

REINFORCEMENT BARS DESIGNATED (E) SHALL BE

EPOXY COATED.

Hlinois
DATE REVISIONS L]b'”my
02-07-12 |REVISED REINFORCEMENT

BARS

03-31-14

REVISED SLOPE DRAIN ALSO

FRAME AND GRATE CASTINGS

3-11-2015

SLOPE DRAIN CHANGE TO

BASE SHEET

CATCH BASIN, TYPE B

3-01-2020

REVISED TYPICAL

REINFORCEMENT AROUND PIPE

STANDARD BT7-04




8/-5

1+ VORTAR 25" 17-*3 s(E) BARS @ 6 CENTERS
GROUT AS ¢ sz Te. LIFTING LOOP TWO PER
REQUIRED (TYP.)\ | 9 3 =l 8/2 LID AT OPP. CORNER [ 2'-10" 1'-0"
" TYP.| | TYP. S 3
[ —____| 24 (E) BARS @ 6 “l . 2-%8 h(E) BARS (BOT. io*;eAr;llD(g)OTBA?TYES.) COR.
1 — CTRS E.F. (TYP.) iz N 548 N(E) BARS (TOP) . . 3
& ! 1| #4 (E) BARS @ 9" CTRS . Vo 2 J— - |
. . . . - b Q o >
2 el A//- EF. (TYPE G-1, G-2 & G-3) e} ©|s B N P =3 [ 1=
T avey ‘ A i & A e B /f> ENES
D b e %4 (E) BARS @ 6" CTRS. E.F. >l . — s 3 - =
. | . "/(TYPE G-3 MOD.) t - 11 # 1 05| LT — I
~ ! ‘ -+ Sle—{+-Ht-2--'-¢ @ . o © 13" SLAB s
x | LJ ‘ B .= s P < g g " o " u _\N
3 1 : Py AR - @ 2 N Z11es N
= T \ : TYPE G-2 1'-11" s -8 3 . o s[5 9 e
: ‘ TYPE G-3 3'-0" — ¥l . @2 | 2= & = .
o [ } ] s o N |I - 1 = fia) N
I L ' A TYPE G-3 N e 3 Sl cwn 1-*6 t(E) BOT. ws ~
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BAR BENDING DETAILS ARE DIMENSIONED OUT TO OUT OF
BARS.

5. ALL EXPOSED EDGES SHALL HAVE A %" CHAMFER. CHAMFER

ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF
ONE FOOT BELOW THE FINISHED GROUND LINE.

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

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

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

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

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

TABLES FOR DIMENSIONS, REINFORCEMENT AND

QUANTITIES FOR ONE SLOPED HEADWALL TYPE II

SLOPED HEADWALL DIMENSION TABLE - TYPE II PIPE o REINFORCMENT BARS DESIGN éINASI%EF ICF?[')“V%-L ’Ei‘é“é‘
1.D. . . .
PIPE 100 E 5 s m I MARK(E)| "g17¢ | LENGTH a b c NO. PIPE (Cu. YD) 3p33ﬂbi
" 0" —Q _gr _nee | 1_ne % i_gu i_gur ‘_ o
127 140" 3-9" [ 2'-6" | 3-0" | 1'-0 1 | X2 10-#24 36" [ 26 [ 10 22 > T 5
157 |14'-8"| 3'-9" | 3'-2" | 3'-9" [ 1'-3" wiz | 5-+4 | 14-4" | 3-107| 470" | 66" E-15-2 15 1.6 82
187 15-3 3-97 | 3-9 | 4-6" | -6~ 15 |15 [10-*4 [ 4-3" [ 33" [ 10" --- 12 v '7
wi5 | 5-#4 | 15-17 | 3'-10"| 4-0" | 7-3" ! ! L 8
g |18 [10-+4[ 5-0" [ 40" | 10" [ ---
wis |54 | 158" [ 3.0 207 | 710"
Ilinois
{ Zollway
DATE REVISIONS
2-7-2012 |REVISED REINFORCEMENT BARS, TABLES SLOPED HEADWALLS
3-31-2014_|REVISED CONRETE QUANTITIES-
REINFORCEMENT STEEL TYPE T AND TYPE II
3-11-2015 |REVISED REINFORCEMENT BARS, TABLES
3-31-2017 |REVISED REINFORCEMENT BARS. TABLES STANDARD B9-04




¢ oF PIPE D DIMENSIONS AND QUANTITIES

M T P s N HEADWALL =& OF PIPE AND HEADWALL FOR ONE SLOPED HEADWALL TYPE III
SEE NOTE 4- -
r-07 Y ! v WELDED
: DIMENSIONS PRE CAST|CAST-IN- REINFORCEMENT BARS
5 | PIPE WIRE
= LD CONC. | PLACE | REINFORCEMENT
N i T T T T A B ¢ N M T P S L v W |cu. vo. | cu. YD. S0, ¥D. | MARKE) | SIZE NO. |LENGTH| LB.
g ! ___l___l__.l.__llf/ l TR =
b . b i I : " 6 g0 | 2% |1r-9% | -7 | 1-8 | r-e" |1-6%|2-1Y| 887 | 10" | 3-6"| 0.5 0.72 3.28 d6 4 12 2.0 | 16
— ] - 1
2/ I I V) —+ 4—1 )a 2 LT
= 3 9 L'Ir -t -t - —{-1-t _t,,§ e 77}:1 —- = 20 |13 | 2% |24y | -0 | 18 | e [ 1-6 | 4-6¥y 100350 1-0v | 40| 0.34 0.92 450 d12 2 14 20" | 19
g ¢ | —+ ol £ LN | w
R 1 —_ A = —_— — T o -6/2 4 -1/4 - - - -674 - - - - . . . # -
o . L+ 157 | 1-6%" | 2% |21V | 107 | 18 | v-6 | 1-e¥|5-3Ye [ | 10 | 43| 0.45 101 5.88 di5 4 16 2.0 | 21
‘= FRel b » w
- i m | o1gr 1107 | 2¥ |2-10%| 1-07 | 187 | 167 | -g¥,e |62V | -1 | 107 | 467 | 0.61 113 6.44 d8 24 18 -0 | 24
*49E) BARS @ 127 (TYP.) [ 5 | i | o
BEND TO FIT IN FIELD g = , | a2 | 2Fe |3 | v | 19 | 16 | g |60 12297 | 13 | 53| 06 | 139 8.34 dz1 24 22 2-0" | 29
L
ELEVATION R e o o I e e T R A 172 9.85 924 v 2 o | 32
PLAN - P HEADWA
L SLOPED HEADWALL NOTES: 21 |21 | 2%y |38V | vt | 237 | -6t | -6y | 8-6%| 15-0" | 1-97 | -9" | 114 2.07 13.54 d21 #4 24 20" | 32
EACH *4d(E) BAR SHALL BE PLACED SUCH THAT IT WILL o R P N AP AV DI I A R E ] —
PROJECT 97 INTO THE CAST IN PLACE (CIP) CONCRETE 300 | 2l | 2% |3-nder| -3 | 26t | v-e | U-6¥| 95| 1630 | 20 | 76| 138 2.46 16.40 d30 4 2% 2-0" | 35
AND IT SHALL BE 3" BELOW THE TOP SURFACE. HOOKS —
D IN THE PRECAST SECTION SHALL BE TIPPED TO CLEAR DIMENSIONS PRE CAST| CAST-IN- REINFORCEMENT BARS
CI:-I ALL CONCRETE SURFACES A MIN. OF 2. PIPE vl REINF O VENT
L.D. A B c N M T P S L v w | el vo. | cu. vo. S0, vD. | MARK(E) | SIZE NO. |LENGTH| LB.
EXISTING OR
6" g 20 | re9r | r-0n | 1ee | 2-07 | 217 | 3-8 | 100-5¢| 10" | 367 | 047 0.83 4.07 6 4 2 |20 | 16
WELDED WIRE PROPOSED SLOPE
REINFORCEMENT Y T Y Y Y TV VR B B O o
P EINFORCEME o — 20 |13 | v |23 | 10 | 1esr | 2o | 217 | set0v | 12T | -0 | 407 | 0.1 1.07 5.50 dr2 #4 6 | 2-0" | 21
w5 ey | 2r | 2-6pr| 10 | 1-er | 20 | 217 | el0r | 13T | 10 | 43 | 055 118 6.63 d1s 24 18 | 20| 24
o
-
: < 2| g |r-100 | 20 | 2107 | 1-0v | 1-8v | 20 | 21 | g0 | 1497 | 1-0" | 4-6" | 0.74 1.32 8.60 dis 24 2 | 2-0m | 29
<
_ PRECAST/ o :
. g o ar |2 | o2 | 3 | v-or | v-g | 20 | 217 | 9-0 | 15'-107| 137 | 537 | 0.93 1.63 1103 d21 24 24 | 2-0" | 32
of =1 : = -
- L L’C EXISTING OR SECTION D_D 24" 2._4|/2,, o 3/_4|/2u 1-0" 2-0" 2'-0" 20-1" 10-2" | 17°-3" -6 | 6-0" 1.18 2.00 13.88 d424 %4 28 2:-0" 37
6 *4d(E) BAR 1w PROPOSED PIPE
——LL = 21 |2t 2 |3t | vty | 2-3e | 20 | 21 | w2 18T -9 | 69 | 142 2.41 14.83 a27 #4 30 | 2-0"| 40
MINIMUM s 2-1R"| 2 V2 V2 18'-7,
(PRECAST) 300 | 2ete |20 [ 3w | -3 | 2eer | 20n | 21 | 14t | 2027 | 207 | Tt | LT | 2.87 20.49 a0 | 4 0 | 2-0n | 43
STATION, OFFSET
AND INVERT SECTION A-A WELDED
'Epti\'\/lATION PER (FOR PIPE ABOVE DITCH FLOW LINE) PIPE DIMENSIONS PF\EEON%AST CP/?-SAE_E]N_ . FV&}‘_“RCEE . REINFORCEMENT BARS
. Ni MEN
L.D. A B c N M T P S L v W | coovo. | cuvo.l o <q. D, MARK(E) | SIZE NO. [LENGTH| LB.
6" 9 | 1y |v-8Yp | v-0v | r-s | 30" | 3-0v | 53| 13-n7| 10" | 3-6 | 023 | 107 5.29 d6 "4 6 | 200 | 21
W
‘ v 6" PIPE 67 v e . 20 [ v-3r| e | 2-3 | veor | v-s | 30 | 3-0v | -6 | 1727 | 10" | 4-0" | 057 | 1.38 8.62 a12 #4 2 |20 | 29
=—¢ OF PIPE AND HEADWALL 10, ] ©|5 1'-0 y
i &1 15" | 16| 1 | 276" | r-0" | 1-8 | 3-0" | 3-0v | 100" | 188" | 1-0" [ 43" | 07T | 153 10.35 d1s #4 % | 20" | 3
: ——
= ‘ [t | ?
°© I, . , ] \[ _ | 18" | 1107 | Wy |29 | 10 | U8 | 3-0" | 3-0v | 11-9 | 2057 | 10" | 4-6" | 104 | 170 12.47 di8 #4 2% | 2-0n | 37
N o _ 4d‘E(’T$§R) - WELDED WIRE 4w °
[ a— e : ] REINFORCEMENT &0 sl | 2e | e |30 | 10 | -9 | 307 | 3-0v | 1337 | 220" | 1-3¢ | 537 | 131 2.1 15.77 d21 7 34 | 200 | 45
| \ S| —
o
24 | 2-aly| Wy | 34 | re0v | 2-07 | 307 | 30 | 150" | 240" | 1-6" | 60" | 166 | 2.59 1762 d24 14 8 | 2-0" | 51
WELDED WIRE BAR *4d(E) ARG 30
REINFORCEMENT
SialAEL ALY 20 | 21| gy | 3T L vt 23| 3-0m | 3-0v | 166t (25100 1-97 | 690 | 199 | 3 24.10 d21 14 0 | 2-0"| 53
SECTION B-B
307 | 2-17 | 1 |30V 1-30 | 26| 3-0 | 307 | 1837 | 280" | 207 | 76" | 2.1 3.70 29.13 30 "4 4 | 20 | 59
SECTION C-C
NOTES:
I.  THE CAST IN PLACE (CIP) SLOPED HEADWALL SHALL BE CONSTRUCTED FLUSH WITH EXISTING OR  10. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO
PROPOSED SLOPE. UNITS OF HORIZONTAL DISPLACEMENT (V:H).
2. CLASS SI CONCRETE SHALL BE USED THROUGHOUT. 11. LD. DENOTES INSIDE DIAMETER OF PIPE. 0.D. DENOTES OUTSIDE DIAMETER
OF PIPE.
3. WELDED WIRE REINFORCEMENT SHALL BE EPOXY COATED 6x6-W4xW4, 58 LBS. PER 100 SQ.FT.
12. REBAR REINFORCEMENT MAY BE USED AS AN OPTION TO WELDED WIRE
4, ALL REINFORCEMENT BARS SHOWN SHALL BE EPOXY COATED (E). REINFORCEMENT, DRAWINGS SHALL BE SUBMITTED FOR APPROVAL BY THE
ENGINEER.
5. BAR BENDING DETAILS ARE DIMENSIONED OUT TO OUT OF BARS. SHEET 1 OF 3
6. COVER FROM 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. _l_lll_no_ls
7. PRECAST UNIT USE IS OPTIONAL. THE ENTIRE STRUCTURE MAY BE CAST IN PLACE. DATE REVISIONS L ]b]]""?y
8. AFTER THE PRECAST SLOPED HEADWALL HAS BEEN PLACED, THE SPACE BETWEEN THE HEADWALL R B T e S
AND PIPE SHALL BE COMPLETELY FILLED WITH AN APPROVED NON-SHRINK GROUT WITH A T LY G oA SLOPED HEADWALLS
MINIMUM COMPRESSIVE STRENGTH IN ACCORDANCE WITH THE STANDARD SPECIFICATIONS. ELOED WIRE REINEORCEVENT TYPE 11 DETALS
@ 3-31-2017| REVISED TABLE (L)
Q»Q ouacd 9. THE SLOPED HEADWALL DETAILS SHOWN ON THIS DRAWING ARE FOR USE ONLY WITH PIPES 3-01-2015| ADDED DOUBLE SLOPED
APPROVED. .. ... ..\ .. .. paTe 27772012 HAVING DIAMETER OR SPAN OF 30 OR LESS. HEADWALL TYPE 111 T R
CHIEF ENGINEERING OFF ICER 3,01,2020 REVISED NOTES S ANDA D B].O_].].




/ CHAMFER EDGE

A%

11-4Y,

8"

LAl

0
|

o

1-4Yyr

\— CHAMFER EDGES

B<J L’C
PLAN - DOUBLE SLOPED HEADWALL

M S N

*4 EPOXY COATED

CHAMFER EDGE
L <
o
—e W — @
Ll
D13 di2
4 BARS @ 12" O.C.
STATION, OFFSET/ SECTION A-A
AND INVERT
ELEVATION PER
PLAN
R=2 TYP. 122" 6" 12"
T

dl THROUGH d9 BAR
BENT

APPROVED. . .. ... .......... paTE 27172012
CHIEF ENGINEERING OFF ICER

/6” T0 8" LD.

STIRRUP HEIGHT TABLE

FOR DOUBLE SLOPED HEADWALL TYPE III

1 TO 3 SLOPE AND C=1"-11"

1 TO 4 SLOPE AND C=1"-11"

1 TO 6 SLOPE AND C=1"-11"

I® L L L L M| o
®*4 BARS @ 12" 0.C.
SECTION B-B
1.D. [.D.
ELEVATION
-4, 8l 10" Bl 1-d4Yp
SECTION C-C
#4 EQUALLY SPACED AT 12" MAX.

“enTed %4 REBAR

NOTES:

STIRRUP HEIGHT, H STIRRUP HEIGHT, H STIRRUP HEIGHT, H
dl E 17'-6" dl E 17-7" dl E 17'-8 /4"
d2 E 14'-4 ¥, d2 E 15'-¥," d2 E 15-10 5"
d3 E 11'-3 3" d3 E 12'-6 ¥," d3 E 1471/,
d4 E 8'-2 ¥y d4 E 10°-15" d4 E 12'-2 /g
ds E 5-1 V" ds E 7-6" ds E 10°-4 /4"
de E 5'-0" dé E 8'-6"
d7 E 6'-8 V"
ds E 4'-10"

1 TO 3 SLOPE AND C=2'-1"

1 TO 4 SLOPE AND C=2'-1"

1 TO 6 SLOPE AND C=2'-1"

STIRRUP HEIGHT, H STIRRUP HEIGHT, H STIRRUP HEIGHT, H
dl E 19'-6" dl E 19'-7" dl E 19'-8 'y
d2 E 16-4 ¥, d2 E 17 -%," d2 E 17'-10 "
d3 E 13'-3 3, d3 E 14'-6 ¥, d3 E 16'-'/4"
d4 E 10'-2 ¥ d4 E 12'-/o" d4 E 14'-2 /g
ds E 7-1 5" d5 E 9'-6" d5 E 12'-4 /4"
de E 47 -1/t d6 E 7'-0" de E 10'-6"
d7 E 4'-5 Y, d7 E 8-8 1/,
d8 E 6'-10"
d9 E 5'-0"
9. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT

1. THE DOUBLE SLOPED HEADWALL SHALL BE CONSTRUCTED FLUSH WITH EXISTING OR

PROPOSED SLOPE.

2. CLASS SI CONCRETE SHALL BE USED THROUGHOUT.

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

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

5. COVER FROM 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.

6. PRECAST UNIT USE IS OPTIONAL. THE ENTIRE STRUCTURE MAY BE CAST IN PLACE.

7. AFTER THE PRECAST SLOPED HEADWALL HAS BEEN PLACED, THE SPACE BETWEEN THE
HEADWALL AND PIPE SHALL BE COMPLETELY FILLED WITH AN APPROVED NON-SHRINK
GROUT WITH A MINIMUM COMPRESSIVE STRENGTH IN ACCORDANCE WITH THE STANDARD

SPECIFICATIONS.

8. THE DOUBLE SLOPED HEADWALL DETAILS SHOWN ON THIS DRAWING ARE FOR USE ONLY
WITH PIPES HAVING DIAMETER OR SPAN OF 8 OR LESS.

TO UNITS OF HORIZONTAL DISPLACEMENT (V:H).

1.D. DENOTES INSIDE DIAMETER OF PIPE.
WELDED WIRE REINFORCEMENT MAY BE USED AS AN OPTION TO REBAR

REINFORCEMENT, DRAWINGS SHALL BE SUBMITTED FOR APPROVAL BY

THE ENGINEER.

SHEET 2 OF 3

Hlinois
V 1ollway

SLOPED HEADWALLS
TYPE III DETAILS

STANDARD B10-11




PIPE DIMENSIONS PRECAST
L.D. A B C N S ¥ ] 0 COCNUCRYEDTE MARK | SIZE | NO | LENGTH LB
dl E | *4 1 | 17-4 ¥~ 12
d2 E | *4 | 1 |15-10 'y 11
d3 E | *4 1 | 14-3 Voo 10
2) - ddE | *4 | 1 | 12-9 V" 9
o prpg| 10| B | Ul | 1-8] 3-10" | 1'-8" | 7'-2" 510" 1.29 d5 E | #4 | 1 | 11-2 Yo" 7
di0OE | *4 | 6 4'-8" 19
dllE | *4 | 6 | 3-10 ¥" 16
di2 E| ®*4 | 6 6'-10" 21
1703 diI3E| ®*4 | 2 4'-8" 6
SLOPE A E | * | 1 |18-4% | 12
?) - d2 E | *4 | 1 |16-10 'y" 11
8" PIPE d3 E | *4 | 1 | 15-3 Vo 10
OR d4 E | *4 1 | 13-9 Yy 9
W = 8" e | g | g | g | 3100 [ 1reger | 7ren [ 5o d5 E | *4 | 1 | 122 Yy 8
prpp | 179" | 87 | 271" |1-8"| 310" | 1'-8" [ 7-2"|5'-0 1.51 T EEYEE 08" 7
(1;& dioE| "4 | 6 5-4" 21
P diE | *4 [ 6 | 4-6 /" 18
8" PIPE a2 E| *4 | 6 | &-10" 27
di3E | ®*4 | 2 4'-g" 6

PIPE DIMENSIONS PRECAST
1.D A B c N S Y ] 0 COCNUCRYEDTE MARK | SIZE | NO | LENGTH LB
dlE | *4 | 1 [ 17-5 V" 12
d2 E | *4 1 | 16-2 'Yy 11
d3E | *4 | 1 14'-11" 10
d4E | *4 | 1 13'-8" 9
@ = el el main Tl e Vi larcoler nn d5 E | *4 1 | 12-4 ¥ 8
o prpg| 17O | B | -l | 1-8" | 5'-1 178" |8/-5"|5-0 1.53 et T T T i v =
di0OE | *4 | 6 | 5-8 %" 23
dllE | *4 | 6 | 4-9 %" 19
di2 E| *4 | 6 | 8-1 4" 32
170 4 di3E | *4 | 2 4'-8" 6
SLOPE dlE | *4 | 1 | 18-5 4" 12
) d2 E | *4 | 1 | 17-2 Yy 11
8" PIPE d3E | %4 | 1 151-11” 11
OR d4E | *4 | 1 14'-8 10
N - 6" d5E | *4 | 1 | 13-4 Y 9
PIPE | 1-5"| 8" | 2-1" |1'-8| 5'-1" [1'-8"|8-5"|5'-0" 1.79 d6 E | *4 | 1 [ 12'-1 ¥ 8
& d7E | ®*4 | 1 [10-10 %] 7T
m - diOE | *4 | 6 | 66 V" 26
8" PIPE dilE | #*4 | 6 | 5-7 ' 22
di2 E| *4 | 6 | 8-1 4" 32
di3E| ®*4 | 2 4'-8" 6

2-7-2012

APPROVED. . .. ... ... .......

DATE
CHIEF ENGINEERING OFF ICER

PIPE DIMENSIONS PRECAST
10, A 5 c N S y i " COCNUCRYEDTE MARK | SIZE | NO | LENGTH LB
dl E | #4 1 17'-6" 12
d2 E | *4 1 16'-7" 11
d3 E | *4 1 15'-8" 10
d4 E | *4 1 14'-9" 10
d5 E | *4 1 13'-10" 9
(V2R A U IOV VPO I IO SR PR d6 E | *4 1 | 12'-10 ¥~ 9
o prpE| 1757 | 67 | VI 18| T 18 1071175750 2.00 T o 1 o 5
d8 E | *4 1 10-3," 7
dIOE| *4 | 6 | 7-9 ¥~ 31
dil E | *4 6 | 6-7 3" 27
di2 E | #4 6 | 10-7 Yy 42
170 6 dI3E| *4 | 2 4'-8" 6
SLOPE dl E | #4 1 18'-6" 12
d2 E | *4 1 -1 12
d3 E | *4 1 16'-8" 11
12 - JG4E | *4 | 1 | 159 1
8 O?PE a5 E | *4 | 1| 14-10" 10
0 - 6" d6 E | *4 | 1 |13'-10 ¥" 9
prpg 157 | 8" | 2-17 1= | 7= | 1-8" 10"-11"]5'-0" 2.33 d7 E | *4 1 13'-0" 9
Iy d8 E | *4 | 1 12/-," 8
i - d9 E | *4 1| 11 ¥y 7
8" PIPE dIOE]| *4 | 6 8'-11" 36
dilE | *4 | 6 7'-9" 31
di2 E | #4 6 | 10-7 Yy 42
diI3E| *4 | 2 4'-g" 6

DIMENSIONS AND QUANTITIES
FOR DOUBLE SLOPED HEADWALL TYPE III
SHEET 3 OF 3
Ilinois
V 1ollway

SLOPED HEADWALLS
TYPE III DETAILS

STANDARD B10-11




i PROPOSED OR EXISTING
ﬂ INLET AND OUTLET PIPE
AS SHOWN ON THE PLANS
TRENCH DRAIN—_|
A<—I Eﬁ

’/*EDCE OF RAMP PAVEMENT

ALTERNATE LOCATION FOR
PROPOSED OR EXISTING
INLET AND OUTLET PIPE

ALTERNATE LOCATION FOR
PROPOSED OUTLET PIPE

1]

;

//

PAVEMENT GORE AREA

PLAN

D«

EDGE OF MAINLINE PAVEMENT

APPROVE

CHIEF ENGINEERING OFF [CER

DATE

TRENCH DRAIN INSTALLATION

MAINL INE PAVED GORE AREA RAMP
PAVEMENT PAVEMENT
EME 6'-0"" (DESIRED) 3'-0" (DESIRED) EME
3'-0" (MIN.) 2-0" (MIN.)
REMOVABLE RECESS /" GORE
GRATE —EXPANSION SURFACING
MAX. GORE JOINT (TYP. MAX
ROLLOVER % SURFACINE. ROLLOVER %
s MJE —~
‘q’ < ) . 4 = 'q - R > ° N . . > bt
—_— a4 .59 C. YNy A R } ey =
7. o s : VARIES | s f | If .o\ < VARIES - : >
<t NoTE 8 | - - b o) NoTE 8 = . :
-0 MIN. | .° ‘ X
(TYP.) AN s,
— '\‘r"’ e GRATE FRAME WITH
A TN ANCHOR LUGS
Cl) z A : [ A -
= e |7 ] T ENCASEMENT
£ = - CONCRETE
47 710 8" CLASS SI
(MAX.) DRAIN CHANNEL
SECTION A-A

NOTES:

1.

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

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

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

THE FINISHED LEVEL OF CONCRETE MUST BE APPROXIMATELY
1/8" ABOVE THE TOP OF THE DRAIN CHANNEL.

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

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

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

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

* MAXIMIMUM ROLLOVER AND %% MAXIMUM SLOPE FROM EDGE OF SHOULDER
VARIES FROM THE PHYSICAL NOSE TO THE GORE NOSE ACCORDING TO THE FOLLOWING:

FOR EXIT RAMPS:

FOR ENTRANCE RAMPS:

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

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

SHEET 1 OF 2

Ilinors

DATE REVISIONS

V 1ollway

2-01-2013] REVISED MAINLINE SHOULDER

GRADE

3-31-2014] REVISED NOTES

3-11-2015| REVISED ROLLOVER. _ADDED TRENCH DRAIN DETAIL

CATCH BASIN, TYPE B

3-31-2016| REVISED PIPING BEND

3-01-2018| UPDATED MAX. ROLLOVER

REQUIREMENTS. REVISED

STANDARD B12-07

SECTION E-E HATCHING.




__ _MAINLINE PAVED GORE AREA RAMP

ND CaP PROPOSED OR EXISTING PAVEMENT PAVEMENT
FRAME AND GRATE AS 6'-0" (DESIRED) 6'-0"" (DESIRED)
SHOWN ON THE PLANS 320" (MIN.) 3'-0" (MIN.)
== —%——3/ MAX.
Con Lon K MAX. ROLLOVER
LU LT A ROLLOVER % guPERE\—EVAﬂON
R ; - x PROPOSED OR EXISTING INLET oN - ‘
e e, ety e AS SHOWN ON THE PLANS SUPERELEVATL
ENCASEMENT : :
| —PROPOSED OR EXISTING
CONCRETE CLASS SI PIPE AS SHOWN ON THE

VARIES R 0| VARIES

PLANS
6 OVAL TO 6 DIA.
SDR 35 PIPE ADAPTER NOTE 8 ~————=—INOTE 8
6" DIA. SDR =
90° BEND SECTION E-E
RAMP ON OUTSIDE OF
SECTION B-B
PIPE OUTLET TO DRAINAGE STRUCTURE SUPERELEVATED MAINLINE SECTION
PAVED GORE AREA MAINLINE PAVED GORE AREA RAMP
MAINL INE 11'-0" OR 12'-0" VARIES | VARIES __ 4'-0” RAMP PAVEMENT 6'-0" (DESIRED) VARIES | 4'-0" PAVEMENT
PAVEMENT NORMAL SHOULDER WIDTH SHOULDER PAVEMENT 3-0" (MIN.) SHOULDER
BITUMINQUS

SURFACE OF TYPE
AND THICKNESS
SHOWN ON PLANS

* .
PAVEMENT - s e e M MAX
SURF ACE R
SECTION C-C
SECTION D-D
SHEET 2 OF 2
Hlinois
V 1ollway
NOTE: TRENCH DRAIN DETAIL
; SEE SHEET 1 OF THIS SERIES FOR NOTES.
@ % 1-1-2011
APPPOVED’CHI'EF' ENGINEERING OFF [CER PATE L mm STANDARD 812_07




¢ PIPE ARCH 17
o </» & BOX CULVERT v W(E) BARS \ [ YE) BARS 13- Va' 1
. | LY e e
4 TOP OF Y(E) BARS [ . BOLT WITH WASHER
1 . cuLVerT! f CONTRACTOR SHALL N 5
— 7 _ _ _ 7 H(E) DOWELS PROVIDE BARS AS NEEDED S : »
: _?/ TR / TO SUPPORT BAR W ON T TE BARS o RUNNER ) — - — - =\
) I T R % II/ INSIDE FACE OF WINGWALL /2"9 X 57" BOLT—]
: (E) BA
S | [ TEBARS v Bars ] | | H v sars = ,
! ] I S(E) BARS L N Ya® BOLT WITH WASHERS
. T CONST. JT. AL
BOLT | I P(E) OR Q(E), BARS L PLACED IN A %"# HOLE
7ap I /Y(E) BARS <I T{ f— Bl Y FIELD DRILLED IN THE WALL PLAN AT HEADWALL
#3 ANCHOR BAR(E) s = ( _ \
: i it \ il: NOTE:
ANCHOR BARS I ‘ . r-4 ! TIE) BARS e 12 TIP OR SECTION AT WING _ A %“Q/ xﬂa'/z“ BOLT WITH ADDITIONAL R WASHER PLACED
_—_ e = IN A %@ HOLE DRILLED THROUGH THE HEADWALL OR
CONTRACTOR SHALL PROVIDE 2-*3 = SECTION D-D SECTION A-A CLIP TO CLEAR PIPE A Y9 X 8 THREADED ROD EPOXY GROUTED IN A %'
ANCHOR BARS(E) PER SIDEWALL BOLT. _ _ SECTION B-B N HOLE WITH A MINIMUM EMBEDMENT OF 6% MAY BE USED
20> v =2 é/\/ IN LIEU OF CAST-IN-PLACE BOLT SHOWN.
. TOP OF WINGWALL 3
DETAIL B NOTE: s ¢ PIPE & BOLT
J & H, DOWEL BARS NOT REQUIRED WITH EXISTING 3 MIN. | PIPE SPAN ,
Y(E) BARS S = DESIGN SPAN BOX CULVERTS PROVIDING THE REINFORCING FROM (TYP.)
H = DESIGN HEIGHT THE EXISTING BOX IS EXTENDED INTO THE NEW |
NOTE: HEADWALL ENDN CONCRETE A MINIMUM OF 1'-3",
O(E) BARS ARE TO BE FIELD CUT S r-0” ! ‘ I PROVIDE 2/,"$ ACCESS HOLE
PER CUTTING DIAGRAM. PLACE A H ~ B | Y(E) BARS | B
BARS WITH DIMENSIONS | ‘ ] ] END OF R
Cq-Cs BEGINNING AT HEADWALL \ \ | _1
AND BARS WITH DIMENSIONS T 1
C3-Ce BEGINNING AT THE | | | ooweLs Y| Tﬁz) s V ELEVATION AT WING
TOEWALL END. | O(E) BARS 4 "\ F " | JE) DOWELS NOTE:
D - VIE) BARS D ] 6" Y(E) BARS PIPE 0.D. IS THE PIPE RUNNER
‘ T\ A w7 ] PIPE Q0. 1o i P ELEVATION AT HEADWALL
I Y _T © /o \ Q(E) BARS
[ ;\%» . \ \ 3
i \ Y(E) BARS < HALF PLAN HALF PLAN
| — aaLl FLAN - TOP OF WINGWALL
| L HE) DOWELS SHOWING DIMENSIONS SHOWING REINFORCEMENT N
' X — BARS SLOTTED HOLE
i / 3|/2u ‘ 97 H ) 19-2"
» ‘ UE) BARS NOTE:
i | | 37 MmN, 3" CL.
o Vv, P1 AND U BARS ARE TO BE FIELD CUT
o | ‘ 3 PER CUTTING DIAGRAM. PLACE ONE-HALF
- . = THE BARS IN OR NEAR EACH WINGWALL
= A | TE) BARS | ——  BEGINNING WITH THE SHORTEST V BARS
= . | AND P1 BARS AT THE TOEWALL END
z L A \ | /WE’ DOWELS TUE) BARS - AND LONGEST U BARS AT THE BOTTOM
= W(E) BARS : : : B OF THE WALL.
| ANCHOR BARSIE) r | :I AN — > [ ) 4" WIDE BLOCKOUT
S (TYP.) SEE i 4 ® Do ———+dd Q@ FOR PIPE
~ DETAIL B—_ a - ¥4"@ x 11 BOLT WITH WASHER OR ¥;"¢ x 12 THREADED ROD
— | 2/2 a Y(E) BARS | / Y(E) BARS EPOXY GROUTED IN A 7@ HOLE WITH A MINIMUM EMBEDMENT
o 3 AR )\ OF 7". A 7”@ HOLE IN THE PIPE RUNNER MAY BE FIELD
3 - \ /K\ i g JE> DOWELS \ Y E— s 1 \ DRILLED IN LIEU OF THE SLOTTED HOLE SHOWN.
3 I <6 BARS @ SECTION THRU TOEWALL
z - i £ ELEVATION
S i SUSARARE L) GENERAL NOTES:
w
0 | PIPE ARCH DETAILS . ALL CONCRETE SHALL BE CLASS SI
= ‘. 2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥ x 45° CHAMFER.
z g CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF
3 | ONE FOOT BELOW FINISHED GROUND LEVEL. COVER FROM THE
2 . c FACE OF CONCRETE TO THE FACE OF REINFORCEMENT BARS SHALL
S n BE 2", UNLESS OTHERWISE SHOWN.
wn -~ ' R
= ¢ > \ W ‘ Lo OR L) ‘ 3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES
2 S ’ PIPE RUNNER ‘ ARE FOR REINFORCED CONCRETE BOX CULVERT SECTIONS AND
e | oo v 2\ ADDITIONAL CONCRETE REQUIRED IN HEADWALLS FOR PIPE OR
: ¢ | e \ < | | ARCH CULVERT SECTIONS SHALL BE ADDED TO THESE QUANTITIES.
=} - L f }
&« 2| == L anGLe 4, THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 0° *
& RS s [ 20-0” 21-0” * L Loxox34e 7.5°. AS SHOWN PER CULVERT SKEW ORIENTATION ON THIS SHEET.
& 53 tH o I LENGTH = Lo OR L)
g ga ;T\ C MINUS 4'-0"" (SEE DETAIL A) 5. DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A
ol 12 ] | 3 TRANSVERSING LOAD OF 1,800 POUNDS AT YIELD AS RECOMMENDED
| ] \ e SECTION C-C BY RESEARCH REPORT 2B0-1, SAFETY TREATMENT OF ROADSIDE
| — b 1 : DETAIL A CROSS DRAINAGE STRUCTURES, TEXAS TRANSPORTATION
N L
[ T : S —_— *NOTE: INSTITUTE, MARCH 1981.
: U " WHERE Lo OR L1 EXCEEDS THE FOLLOWING LENGTH,
g TOEWALL EN 2. TA PIPE RUNNER DETAILS 0 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL
#—J xR’(E) Bars  |OFWALL END 2 o THE PIPE RUNNER SHALL BE STRENGTHENED OVER DISPLACEMENT TO UNITS OF HORIZONTAL DISPLACEMENT (Vit),
v W N 3'-0 THE MIDSPAN AS SHOWN.
‘ ‘ PIPE LENGTH 7. FOR EROSION PROTECTION SEE STANDARD B19.
HALF PLAN HALF PLAN ELEVATION 3@, SCH. 40 1287 8. ALL REINFORCEMENT BARS SHOWN SHALL BE EPOXY
SHOWING DIMENSIONS SHOWING REINFORCEMENT BARS PARALLEL TO BARREL ¢ CULVERT COATED (E). SHEET 1 OF 2
%% DOWEL BARS EXTENDING INTO 0°)
THE CONCRETE BOX CULVERT BOX CULVERT DETAILS G . .
ARE INCLUDED IN THE QUANTITIES ! Ilinors
€= DIRECTION OF TRAFFIC
| ( Zollway
e ¢ ROADWAY
DIRECTION OF TRAFFIC memmp | DATE REVISIONS SAFETY END TREATMENT FOR
. 06-01-09 | REVISED NOTES SINGLE CULVERTS
\”“6/ 03-01-10 | REVISED EROSION 0° SKEW 1:4
( §> > PROTECTION AND NOTES
OWQ%W RT ! R TAT 02-07-12 | TABLE QUANTITIES REVISED SLOPE H < 4
APPROVED. ... . ........ .. pate 67172009 CULVE SKEW ORIENTATION 03-31-14 | TABLE QUANTITIES REVISED STANDARD B13-05
CHIEF ENGINEER 3-11-2015[ REVISED NOTES




TOTAL QUANTITIES PIPE RUNNERS FOR
CULVERT ONE END ONE END - SIZE 3” 0.D.
SIze TABLE OF DIMENSIONS conc. | REINF. | PIPE HEADWALL WINGWALL
- | Bars’ | RUNNER PIPE PIPE PIPE ARCH AND ELLIPTICAL PIPE CULVERTS
S x H L N v w TA X Y cu. YD. | pounD FT. NO. Lo NO. Ly FOR PIPE ARCH OR ELLIPTICAL PIPE CULVERTS SELECT APPROPRIATE
“S' & “H'* FROM SIZES SHOWN. ADD THE FOLLOWING ADDITIONAL BARS:
3x2 10°-10" -2 7" 8'-5" 6" 0-3" -- 3.2 346 22.16 2 -1 0 --
3x3 14-10 15'-3Y," I 10°-5" 6" 1-6" 10-10" 5.2 489 37.50 1 15°-2" 2 11°-2" (o) 1 ADDITIONAL Y(E) BAR
4 x 2 10'-10" -2 T 9'-5" 6" 0'-9" - 3.4 372 22.16 2 11'-1" 0 - (b) #4 - TUE) BARS @ APPROX. 12" CTS. (NO. = S + 2)
4x3 14'-10" 15'-3Y," I 1'-5" 6" 2'-0" 12'-10" 6.5 521 41,50 1 15°-2" 2 13-2"
4x 4 18'-10" 19°-5" 7 13-5" 6" 0'-9" 11'-10" 8.1 727 63.00 2 194" 2 12-2"
5x 2 10°-10" -2 T 10°-5" 6" 1'-3 5-10" 3.7 397 34.16 2 -1 2 6'-0" ES
5x 3 14'-10" 15°-3Y," I 125" 6" 1'-3 9'-10" 5.9 554 50.50 2 15°-2" 2 101" =
5 x 4 18'-10" 19'-5" I 14'-5" 6" 1/-3 13'-10" 8.5 765 67.17 2 19'-4" 2 14'-3"
6 x 3 14'-10" 15°-3Y," 7 13-5" 6" 1-9" 11°-10" 6.2 583 54,67 2 15°-2" 2 12-2"
6 x 4 18°-10" 19°-5" 7" 15'-5" 6" 0-6" 10-10" 8.9 800 80.33 3 19°-4" 2 -2
7x3 14'-10" 15'-3Y," I 14'-5" 6l | 2'-37 13'-10" 6.5 614 58.83 2 15°-2" 2 14'-3"
7 x4 18'-10" 19'-5" I 16-5" 6l | 1-0” 12'-10" 9.3 835 84.33 3 19'-4" 2 13-2" TI(E) BARS
8 x 4 18'-10" 19'-5" I 17'-5" & 0-3" 910" 9.7 871 97.50 4 19-4" 2 10°-1" —_— ==
THE WEIGHT OF THE ADDITIONAL BARS AND THE ADDITIONAL QUANTITY OF
CONCRETE IN THE HEADWALL SHALL BE ADDED TO THE QUANTITIES SHOWN.
TABLE OF REINFORCING STEEL FOR ONE END
CULVERT TE) BARS | o) pane
SIZE H(E) DOWEL J(E) DOWEL P(E) BARS PLE) BARS Q(E) BARS R(E) BARS | S(E) BARS U(E) BARS V(E) BARS 4 W(E) BARS Y(E) BARS 8-%5 55
%4 0 12" 6 %4 @ 12" #4 @ 12" ®4 @ 12" 3-74 4-%4 %4 0 12" ®4 @ 12 8-%5 BOX PIPE ARCH
CULVERT
S x H NO.| LENGTH. | NO.| LENGTH. | NO.| LENGTH. |NO. Cq C2 LENGTH. | NO. c3 Cq Cs Ce LENGTH. LENGTH. LENGTH. | NO. c7 Cg LENGTH. | NO. Cq C10| LENGTH. |SIZE| LENGTH. LENGTH. | LENGTH. LENGTH.
3x 2 6 2-6" q a-Q" 4 13-1" 2 8-4" 4'-4" 1710 5 8'-8" q:-2v 6-2" 6'-8" 12-10" 8'-9" 10-10" | 2 81" 4'-5" 13-0" 10 2:-9" | 6" 6'-3" 5 10-4" 30-8" 3-2v 3-8
3x3 8 2-6" 4 4:-0" 4 17°-1" 3 124" 4-4 21-10" | 7 10°-8" q'-2" 7'-2" 7°-8" 14'-10" 10°-9 15°-0"" 3 12°-8" 4q'-5" 17°-1" 14 3-97 | 6" -3 5 14'-6" 3-8" q-2" 4-8"
4 x2 6 2'-8" 4 4'-0" 5 13'-1" 2 8-4" 4:-4" 17°-10" 5 9'-8" 5'-2" 7-2" 7-8" 14'-10" 9'-9" 10°-10" 2 8-1" 4-5" 13'-0" 10 2'-9" 6" 6'-3" =5 10°-4" 4'-8" 3'-2" 3-8"
4x3 8 2-6" 4 4'-0" 5 17°-1" 3 12'-4" 4'-4" 21-10" | 1 1°-8" 52" 8'-2" 8'-8" 16-10" 11'-9" 15°-0" 3 12°-8" 4'-5" 17-1" 14 3-97 |6 1-3 "5 14'-6" q-8" q-2v 4-8"
4x 4 10 2-6" 4 4-0" 5 211" 4 167-4" 4-4 25'-10" | 9 13'-8" 51-2" 9-2" 9-8" 18'-10" 13-9" 19°-17 4 16'-9" 4'-5" 21'-2" 18 4-9v |6 8'-3" "6 18'-7" 4-8" 5-2" 5-8"
5x2 6 26" 4 4-o” 6 13-1" 2 8-4" 4-4” 17°-10" | 5 | 10°-8” 6-2" 8-2" 8-8" 16'-10” 10°-9 10-10" | 2 8-7" 4-5" 13-0" | 10 2-9" | 6" 6-3" | *5 10°-4" 5'-8" 3-2" 3-8
5x 3 8 2-6" 4 4'-0" 6 17°-1" 3 12-4" 4-4 21-10" | 7 12'-8" 6'-2" 9-2" 9-8" 18'-10" 12-9" 15°-0" 3 12-8" 4'-5 17-1" 14 3-9" | 6" -3 5 146" 5'-8" 42" 4:-g"
5 x4 10 2'-6" 4 4'-0" 6 211" 4 16'-4" 4-4 25-10" | 9 14'-8" 6'-2" 10°-2" 10°-8" 20°-10" 14-9" 191 4 16'-9" 4'-5" 21-2" 18 4-9" | 6" 8'-3" #6 18°-7" 5'-8" 5-2" 5-8"
6 x 3 8 2-6" 4 4'-0" 7 17°-1" 3 12-4" 4'-4" 21-10" | 1 13-8" 7-2" 10°-2" 10°-8" 20°-10" 13°-9 15°-0" 3 12-8" 4'-5" 17°-1" 14 3-97 | 6" -3 5 14'-6" 6'-8" 4-2" 4-8
6 x 4 10 2-6" 4 4-0" 7 211" 4 16/-4" 4-4" 25'-10" | 9 15'-8" 7-2v 1'-2" 11'-8" 22'-10" 15/-9" 19°-1" 4 16'-9" q'-5" 21'-2" 18 4-97 | 6" 8'-3" 6 18°-7" 6'-8" 5:-2" 5-8"
7Tx3 8 2'-6" 4 4'-0" 8 17-1" 3 12'-4" 4'-4" 21'-10" 7 14'-8" 8'-2" -2 11'-8" 22'-10" 14'-9" 15-0"" 3 12-8" 4'-5" 17°-1" 14 3'-9" 6" -3 85 14'-6" 7'-8" 4'-2 4-g"
T x4 10 2-6" 4 4:-Q" 8 21-1" 4 16°-4" 4-4" 25'-10" | 9 16'-8" 8'-2" 12'-2" 12-8" 24'-10” 16'-9" 19°-17 4 16'-9" 4'-5" 21'-2" 18 4-9" | e” 8'-3" *6 18'-7" 1-8" 5:-2" 5-8"
8 x 4 10 2-6" 4 40" 9 211" 4 16'-4" 4-4" 25'-10" | 9 17'-8" 9-2" 13-2" 13-8" 26'-10" 17-9" 19°-17 4 16'-9" q'-5" 21-2" 18 q-97 | 6" 8'-3" =6 18-7" 8'-8" 5-3" 5'-8"
NOTE:
VARIES REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT.
VARIES [——T
~ ~ o o
N N J J N .
~ ~ - - " o
= 1-3" & 2-0"
Loa [ _ C2 C3 __ Cq c7 ) [of:] . Cio
I | | | | . .
' \
H 5 nld il 52 5ol S w2 o Q
5 CUT LINE REEE CUT LINE CEZTS  cut LN CBZY CUT LINE CESY
& gada 20D 2ol g 2ada
c2 ‘ 1 Ce ‘ Cs c8 ‘ c7 Ci0 ‘ Co i,_l 3% gj 6"
FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM SHEET 2 OF 2
FOR BOX CULVERTS FOR PIPE ARCHES FOR BOX CULVERTS FOR PIPE ARCHES
P(E) BARS PI(E) BARS Q(E) BARS UE) BARS V(E) BARS H(E) DOWELS J(E) DOWELS Il inoi
117018
( Zollway
SAFETY END TREATMENT FOR
SINGLE CULVERTS
0° SKEW 1:4
o0 ¥ e SLOPE H < 4’
6-1-2009
APPROVED. . " CHIEF ENGINEER pATE STANDARD Bl3_05




ww

T(E) BARS - TIP BARS 1%"
WE) BARS PIPE 4 TO CLEAR PIPES | /'/4” R » y
=X 44, 2P X 6"
R 1 11 [Y(E) BARS BOLT WITH WASHER
o </ & BOX CULVERT / ; — I |
B - VP~ CONTRACTOR SHALL ' T /73N 0. + 1 —
T TOP OF | /Y(E) BARS X PROVIDE BARS AS h . | \ L~ PIPE 0.D. + 14"
] [CULVERT. 1] nNEEDED TO SupPORT > | 2-P(E) BARS —|— Yyd X 5\/5" BOLT—
U _ _ 7 | —HE) DOWELS vy BARS —] J WE) BAR ON INSIDE ¢ PIPE RUNNERf - — - — - —J{—- S 5
— . Kt | FACE OF WINGWALL ) 30 | 76
| < ‘L/z' ‘ "
! U(E) BARS BV Y@ BOLT WITH WASHERS 2-P(E) BARS L
Y9 BOLT | ,/T(D BARS | 9 ~lE PLACED IN A %" HOLE // PLAN AT HEADWALL
23 ANCHOR BAR(E) - | M CONST. JT.— , Ly 70 L3 FIELD DRILLED IN THE WALL N <~ NOTE:
, Y(E) BARS —— 1 |_ SEE PIPE _RUNNER LOCATIONS [ :
ANCHOR BARS | / . .‘-‘I DETAIL FOR DIMENSIONS A Y49 X 9, BOLT WITH ADDITIONAL B WASHER PLACED
T — - "3 . IN A %" HOLE DRILLED THROUGH THE HEADWALL OR
CONTRACTOR SHALL PROVIDE 2-+3 ‘ v Rs @ SECTION AT WING A Y49 X 8 THREADED ROD EPOXY GROUTED IN A %@
ANCHOR BARS(E) PER SIDEWALL BOLT. | ‘ EE) BARS - FLE) BARS 7 or T Mo Enazoneny on aL kY B Seto
] . IN LIEU OF CAST-IN-PLACE BOLT SHOWN.
DETAIL B F SECTION F-F C(E)D?f;SBARS ] Ya R -SCH. 40 PIPE = Y(E) BARS 2ld
—_— - 1. 76" R -SCH. 80 PIPE : Z(E) BARS EROSION PROTECTION
P
Mo TOP OF WINGWALL PIPE 0.D. + 1/2" PER DRAINAGE MANUAL
SECTION A-A -\ SECTION C-C e
= T -7 TOP OF WALL 0.0./2 - Yo"
NOTE: PIPE 0.D./2 ¢ PIPE & BOLT . N
" " |
F & V BAR TO BE FIELD CUT NOTE: 3 PIPE_SPAN \ ;L )
PER CUTTING DIAGRAM. PLACE MIN. . PIPE 0.0./2 + 3
BARS WITH DIMENSIONS C2, C6 J & H, DOWEL BARS NOT REQUIRED WITH EXISTING B‘-I
BEGINNING AT HEADWALL & BARS BOX CULVERTS PROVIDING THE REINFORCING FROM PROVIDE 258 ACCESS HOLE A \ .- ——3 |- —
WITH DIMENSIONS Ci, C5 BEGINNING THE EXISTING BOX IS EXTENDED INTO THE NEW /20 0.D. OF PIPE IV I -
AT THE TOEWALL END. CONCRETE A MINIMUM OF 1'-3". END OF R OR PIPE ARCH—| I - I 6 BARS
K(E) BA
PIPI .0.72 + "
ELEVATION AT WING C : C — : S - IPE 0.D. ¥y
\ NOTE: t mi
JE) DOWELS o, 9" H PIPE 0.0. 1S THE PIPE RUNNER \ <J EE) BARS ELEVATION AT HEADWALL
> /- T(E) BARS OUTSIDE DIAMETER. L
Y(E) BARS HE) DOWEL f“m DOWELS ‘ TOP OF WINGWALL
n— E(E) BARS . . "
| D EESDWALL HE) BARS F K(E) BARS A / K(E) BARS,~ Y(E) BARS @ PIPE ARCH ]szTTZED HOLE
= = A e HALE_PLAN HALF_PLAN
v t-L = Sl= I SHOWING DIMENSIONS SHOWING REINFORCEMENT
| ] X “\‘ . Az
g | RN BARS z L 1o
o J(E) DOWELS Y(E) BARS— gn & _
» [— Z(E) BARS o "
z iy } \ H(E) DOWEL BN PIPE 0.0. - 1% \
. ||
z * ﬂ" JE) DOWEL e [~—BLOCKOUT FOR PIPE
- (WIDTH:PIPE 0.0. + Y5')
& A UE) BARS L \ =13 S 0 /2
W [RRPS =] -
2 L £37 / [{—0©) Bars N
~ ILF A W(E) BARS L+ ) ﬂ i O —%,"g BOLT WITH WASHER OR THREADED ROD
= a "l = = = Vo - - = EPOXY GROUTED IN A 7"¢ HOLE WITH A
r £ 9 J \\ 2l w \ MINIMUM EMBEDMENT OF 9. A %"$ HOLE IN
& = g Y o T i THE PIPE RUNNER MAY BE FIELD DRILLED IN
z < 9 = M . LIEU OF THE SLOTTED HOLE SHOWN,
3 o VIE) BARS ‘ ) 10
z & | FIE) BARS I b
z g & ¢ 1 UE BARs | SECTION THRU TOEWALL
= o= o 1 B3
» = 23 Z C(E) BAR
= @ 5% S =t o | GENERAL NOTES:
= S £= 2 T Y(E) BARS
z E4 oy @ 1. ALL CONCRETE SHALL BE CLASS SI.
=} T o= =
- ! 25 ° / SECTION B-B 2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥4 x 45° CHAMFER. CHAMFER ON
s 9" & 5 > 3 RT VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF ONE FOOT BELOW FINISHED
w v 1 - GROUND LEVEL. COVER FROM THE FACE OF CONCRETE TO THE FACE OF REINFORCEMENT
= 8 — [\) ) / ‘ et FOR PIPE AND PIPE-ARCH CULVERTS BARS SHALL BE 2, UNLESS OTHERWISE SHOWN.
= R(E) BARS ™ R(E) BARS
Py 1 ‘ I I 3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR REINFORCED
* 0l 1 7 T I 3 CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE REQUIRED IN HEADWALLS
) pl 19 &l | /| | La-== ol = E FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE ADDED TO THESE QUANTITIES.
\ \ ‘ W |
Yo" SIE) ° & 7.5° AS SHOWN PER
e Vo |l \ . . Lo OR L; , 4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 0° % 7.5°.
| . L207 fy | TOEWALL END o C DESIon netokT 1| BARS CULVERT SKEW ORIENTATION ON THIS SHEET.
D d 2'-67|  EQUAL SPACES o 2" 3-0" PIPE RUNNER
‘ ' W T ‘ A 5. DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A TRANSVERSING LOAD OF 1,800
‘ ) 5 | , | %LU 2 x 2 x%-37p PIPE POUNDS AT YIELD AS RECOMMENDED BY RESEARCH REPORT 280-1, SAFETY TREATMENT
%% DOWEL BARS EXTENDING ELEVATION D-D Conoie L 2-/(g x in/gs :[;/E- SZR?:?‘A?SSI?E CROSS DRAINAGE STRUCTURES, TEXAS TRANSPORTATION INSTITUTE,
[C%TL?/E;#E A%%N?sgﬁoggx e I—> = EE/ﬁGTH ol o 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS OF
IN THE QUANTITIES. MINUS 4'-0" (SEE DETAIL Al .
w w E HORIZONTAL DISPLACEMENT (V:H).
SHOWING DIMENSIONS SHOWING REINFORCEMENT BARS ¢CULVERT DETAIL A SECTION E-E 7. FOR EROSION PROTECTION SEE STANDARD BI9. SHEET 1 OF 2
S - *NOTE:
: 8. ALL REINFORCEMENT BARS SHALL BE
FOR BOX CULVERTS } WHERE Lo OR L1 EXCEEDS THE FOLLOWING LENGTH, EPOXY COATED (E). . .
| € DIRECTION OF TRAFFIC THE PIPE RUNNER SHALL BE STRENGTHENED OVER I]lIIIOIS
THE MIDSPAN AS SHOWN. Toll
—— e — e — e — WAy nway
: ¢ ROAD PIPE ENGTH L
DIRECTION OF TRAFFIC mumm 3B, SCH. 40 12'-8"
! 3/, SCH. 40 17-3~ DATE REVISIONS SAFETY END TREATMENT FOR
~1~ 3/2"9, SCH. 80 22r-1” 3-01-2010] ReVISED Eroston ProTECTION [OINGLE AND MULTIPLE CULVERTS
M :8 gg: 38 333 AND_NOTES. 0° SKEW 1:4
b SN - 2-07-2012| TABLE_QUANTITIES REVISED. ,
o0 ¥ e CULVERT SKEW ORIENTATION 2-07-2017] TABLE QUANTITIES FEVISED. SLOPE H < 8
apPROVED. .. oate 6-1-2009 PIPE RUNNER DETAILS 3-11-2015 | REVISED NOTES. STANDARD B14-05




TABLE OF REINFORCEMENT BARS FOR ONE END
TABLE OF DIMENSIONS C(E) BARS D(E) BARS | E(E) BARS FE) BARS H(E) DOWEL  |J(E) DOWEL |K(E) DOWEL UIE) BARS VE) BARS W(E) BARS
2 REQD. 8-%4 6! 5 @ 12" 4-16 2-95 %4 g 12" *4 @ 12" CTS. 4 REQD.
s |w L WF ww | TF N SIZE| LENGTH | LENGTH | No.| LENGTH |SIZE| No.| € 2 LENGTH | NO.| LENGTH | LENGTH | LENGTH | NO.| cC3 ca LENGTH | No.| C5 | Cg €7 | LENGTH |SIZE | LENGTH c ;
‘ 4
9 | 3| 14-av 3 o | | a0 | sa | 157-2e 172 4| 168" | =4 | 15| 20" 22" 9-40 | 6 | 3-0" | a-p~ 4-00 | 3 | 128" 457 171 |49 | 3100 | v-or | e | 5 | 14-nv .
9 | 4| 18-4v 9 | e | 1eender | ora | 194 21-4" 4 | 20107 | =4 | 19| 20" 2-8" 9-107 | 8 | 3-0" | 46" a6 | 4| 16-10" 4-57 21-37 |18 | 100 | a-u” r-07 | 190 | =6 | 19'-2¢ ‘
s | s [ 224 1'-3" | e | 23ty | e | 236 256" 4 | 250" | =4 [ 23] 20" 32 10-4" | 10 | 30" | 46" 5-0" | 5 | 200-11" 45 2547 | 22 | 107 | s-11” -0 | 8-9" | =6 | 23-5" T
o
o | o | 26-a" Y 7 (8 | 213ve" | 4 | zr-1n 2977 6 | 2917 | =5 | 27| 2-0" 3-8 o107 |12 | 3-0" | a-8& 56 | 6| 251" 75 296" | 26 | 107 | &1 10" | 997 | %6 | 21-8" cut L1NE>/ o%‘;é%
| 7| 30-an 2-3" 70 | 9 | si-al | s | 319 33-9 6| 333 | =5 [ 31| 21" 43 - | 14 | 307 | 46" 6-0" | T | 292" 45 33-77 | 30 | 17 | 8-0" r-0" | 1017 | ®6 | 31-11” L
8 | 8 | 344 297 | 8" |9 | 35-6Yp | =5 | 35107 37-10" 6 | 37-a7 | =6 | 35| 22" 4-10" 12-2 | 16 | 30" | 46" 6-6" | 8 | 33-4" 45 3r-9v | 34| 17 | 9-o0n 11" 12-1" | =6 | 36'-2" ‘
C4 c3
FIELD CUTTING DIAGRAM
PIPE RUNNERS FOR ONE END
NO.
s | n | SIZE SCHEDULE | WINGWALL L1 L2 L3 LENGTH R
(DIAL PIPES (FTa o

9| 3 3 0 2 911 = - 19.84 3. = 16"

9 | a 3 40 2 147-0" - - 28.00
5| 5 | 3 40 4 181 8'-6" -- 53.16
6 |6 | 3% 80 4 22-3" 12-7" -- 69.66
T 4 0 6 26'-4" 16'-9" 72 100.50 N+
8 | 8 4 80 3 306" | 20-10" -7 125.83 - -

D(E) BARS R an

NUMBER OF HDWL

FOR BOX CULVERTS  FOR PIPE CULVERTS PIPE RUNNERS
TABLE OF REINFORCEMENT BARS FOR MINIMUM ''S" QUANTITIES FOR MIN INCREASE IN H(E) DOWELS N FO:oONE :-ND No
Tﬁg}E HEAEgéLbISJZENfHQwERS “S* (SINGLE PIPE OR | QUANTITIES FOR 1" 100 4 | 23] 10
DIvENSIONS  |@YE BaRs | (DzE) BARS |DRE BARS | (DsE) BARS | (DTE) BARS [(D)PE) BARS CONC. BOX CULVERT) INCREASE IN "S . T T oo

" " i "
12-%5 a4 o 12 6-5 4 o 12 24 @ 12 8-55 SIZE | ceneoute] o Lo LENGTH | CONCRETE |REIN. BARS | CONCRETE | REIN. BARS - 2,3”

s H W (4) | LENGTH NO.| LENGTH | LENGTH | NO.| LENGTH |NO.| LENGTH | LENGTH (1A FT) Cu. 0. POUND | CU. YD. POUND 2] 5 | 25] 10
=9 | 3 16°-8" 9'-10" 9 | 5-4v 15-10" |16 | 610 | 9 | 3-0” 6'-8" 3 40 4 | 14-9" 59.00 7.24 863 0.35 13 13 6 | 267 1
=9 | « 18-9" 910" 9 | s5-av e |18 | e-00 |9 | 3-0r 7-8" 3 40 | 4 | 18-100 | 7533 10.44 1078 0.35 13 ’——-‘2 3T+ W M6 e u
=5 5 611" 5-10” 5 | 5-av 161" 6 | 6-100 | 5 | 3-0" 8'-8" 3y 40 2 | 23-0" 46.00 10.87 1162 0.35 13 157 6 | 28| 12
> 6 6 201" 6'-10" 6 | 5-4v 19'-3 19 | 6-100 | 6 | 3-0” 9-g" 3V, 80 3| 22 81.51 14.77 1553 0.35 13 o il B R
=7 7 23-3" 7-10" 7| 5 225" |22 | -0 | 7 | 3-0" 10-8" Pe 40 3| -3 93.75 19.47 1869 0.35 13 : A
=8| & 264" 9-0" 8 | 5-av 256" |25 | 6-107 | 8 | 3-0" 11-8" 4" 80 4 | 35-an 141.33 25.01 2379 0.35 13 ] 8 |13

5 19| 8 | 32| 13
FOR BOX CULVERTS  FOR PIPE CULVERTS 00 8 | 3| v
(E) DOWELS K(E) DOWEL i R
J L ASY VA SACA LT E 22| 9 | 35| 14
NOTE:=
E— NOTES FOR TABLE OF DIMENSIONS:
REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT. O
THE NUMBER OF S, T AND Z BARS SHALL BE
VARIES INCREASED BY 1 FOR EACH 1 FOOT OF INCREASE IN
NO. OF BARS DIMENSION 'S".
¢ EQUAL SPACES (Z) THE LENGTH OF R AND Y BARS SHALL BE
N L " INCREASED BY 1 FOOT FOR EACH 1 FOOT OF
: iy i i W p p INCREASE IN DIMENSION "S",
— o — (3) THE NUMBER OF P BARS SHOWN ARE FOR SINGLE
c2 C 8 . SPAN PIPES OR BOX CULVERTS. THIS NUMBER
‘ « 1 5 4 SHALL BE INCREASED BY 4 FOR EACH MULTIPLE OF
‘ 5 © : . PIPE OR BOX ADDED.
g — 0 ¥ @
T v 8 & . = & (@) THIS DIMENSION SHALL BE INCREASED BY 1 FOOT
5020 0 S FOR EACH 1 FOOT INCREASE IN DIMENSION 'S,
CUT LINE 238 L g
o
i ) 1 | — (5) THE LENGTH OF THIS BAR INCLUDES ONE 1'-6"
C7 6 2'-0 MINIMUM LAP.
CUT LINE | 2o
¢ c2 Z(E) BARS
FIELD CUTTING DIAGRAM
FOR BOX CULVERTS  FOR PIPE CULVERTS £\L/ DARY
FIELD CUTTING DIAGRAM SHEET 2 OF 2

Hlinois
V 1ollway

SAFETY END TREATMENT FOR

SINGLE AND MULTIPLE CULVERTS

0° SKEW 1:4
o0 ¥ e . SLOPE H < 8

" CHIEF ENGINEER STANDARD B14-05




Plpg
o s/ & BOX CULVERT O;D. a4, TYP. N(;TE:
< v “ A Y@ x 9, BOLT
4 [gopvg;ﬂ [Y(E) BARS v WIE) BARS / WITH ADDITIONAL B WASHER
- ot , CONTRACTOR SHALL PIPE PLACED IN A %" HOLE
C _ _ _ 7 |~ HE) DOWELS PROVIDE BARS AS NEEDED S — /0.0, + 17 DRILLED THROUGH THE
: i TO SUPPORT W(E) BAR ON TSI\ e 8 HEADWALL OR A %@ x 8"
1 TR ¢ PIPE RUNNER - —
\ AN INSIDE FACE OF WINGWALL THREADED ROD EPOXY
. | —T1E BARS q L UL BARS = e g GROUTED IN A %"® HOLE
! L VI(E) BARS\ i PN ¥ BOLT WITH WASHERS WITH A MIN. EMBEDMENT OF
Ya"¢ BOLT T | | A SIE) BARS s PLACED IN A %"® HOLE 1 6%’ MAY BE USED IN
3 ANCHOR BAR(E) : Y(E) BARS CONST. JT.—J ¥ me) BARS FIELD DRILLED IN THE WALL LIEU OF CAST-IN-PLACE
| /. = — Lulals OR Lg BOLT SHOWN.
ANCHOR BARS . Lld .‘.‘I | &—w _L Ya" R -SCH. 40 PIPE - SEE PIPE_RUNNER LOCATIONS
T — . / ‘ %" & -SCH. 80 PIPE BN DETAIL FOR DIMENSIONS . Y X 6y
CONTRACTOR SHALL PROVIDE 2-*3 ra (3 - o 7.[/PE ¢ Y29 BoLT 4T
I D, + " B
ANCHOR BARS(E) PER SIDEWALL BOLT. - SECTIO‘N 0-D SECTION A-A TOP OF WINGWALL PIPE 0.D. + 1/2" SECTION AT WING 4 (LOEI\EI)GT:I ;]’:"E WASHER
DETAIL B - e "¢ e & moLr PLAN AT HEADWALL
PIPE 0.0./2 € PIPE & BOL ¢ PIPE ARCH
} /T YE) BARS
PIPE
NOTE: NOTE: L TOP OF WALL 0.0./2 - V"
. P1 BARS ARE TO BE FIELD CUT J & H DOWEL BAR NOT PROV Yo' A H Lo T _—
E%ID V) BARS ARE TO BE FIELD CUT PER CUTTING DIAGRAM PLACE REQUIRED WITH EXISTING BOX OVIDE 275 ACCESS HOLE |t T(E) BARS \ §L
PER ‘CUTTING DIACRAM. PLACE BARS WITH BARS WITH DIMENSIONS Cg-C7 BEGINNING CULVERTS PROVIDING THE END OF R
DIMENSIONS Cp-C3. Cg.-C 12 BEGINNING AT AT TOEWALL END OF 30° WING AND REINFORCING FROM THE EXIST. BOX U v Bars
HEADWALL AND BARS WITH DIMENSIONS C)-C4, BARS WITH DIMENSIONS C5-Cg BEGINNING IS EXTENDED INTO THE NEW CONCRETE ELEVATION AT WING — —
C10-Cy1 BEGINNING AT THE TOEWALL END. PARALLEL THE P(E) BARS. A MIN. OF 1'-3".
NOTE: . il - g 3, o N
PIPE 0.D. IS THE PIPE RUNNER IR L 5" N_pIPE 0.0./2 + %"
¢ CULVERT OUTSIDE DIAMETER. ; Ve | Vs
(HALF NOT SHOWN SIMILAR) s CTHE BARS @ 127 TIP OR
CLIP TO CLEAR PIPE ELEVATION AT HEADWALL
3y g M SECTION B-B
Wy
J(E) DOWELS / VA VA \ 10 TP OF WINGWALL
JE) DOWELS
’\‘/150 N | |3 SLOTTED HOLE
| 7™ /HEADWALL i TE) BARS| || CL- J(E) DOWELS
D Y(E) BARS / / END D
\ / E_ [ 6] B : B
UE) BARS ; j— B i -~ YE) BARS Y(E) BARS /
(UIE) BARS SIMILAR) = , . L oL A _f )
307 / * Y(E) BARS ALY / 2 S
™~ : N L 4 ; 5
y , €| HE DOWELS —\\; — . -
: & —1 N
A - UE) BARS
7{ } Z|(UNE) BARS SIMILAR) \ \Jk / S 4% WIDE BLOCKOUT
=
N —
5 % 7 SE) BARS = O(E) BARS ¢ pIpE AncH (L FOR PIPE
& S 4 Ya"® x 11 BOLT WITH WASHER OR ¥4"¢ 12" THREADED ROD
o7 W 1y G a HALF PLAN HALF PLAN EPOXY GROUTED IN A Vo' HOLE WITH A MINIMUM EMBEDMENT
& S 2/2 ~ — P — OF 7", A 7”@ HOLE IN THE PIPE RUNNER MAY BE FIELD
&/ % . j/ A ~ \ < SHOWING REINFORCEMENT SHOWING DIMENSIONS N DRILLED IN LIEU OF THE SLOTTED HOLE SHOWN.
-
\Q‘\U é’i"@ ’N 7 —1 - i WE) BAR & BARS
W(E) BAR AN N S <
o/ &I o B|  (WIE) BARS SIMILAR)
(WI(E) BARS SIMILAR) &/ 55 '% z - 2 1o " o SECTION THRU TOEWALL
7 7{ E Uz @ 347, 9 H -2
& 5 4 [ =z >
N &y % £ 3 MIN. 3" CL. PIPE RUNNER DETAILS
© ] =3 20
S @< @ %3%
~ xi 9 gz GENERAL NOTESs
I = AN
/Z \/ o = T3 | TE) BARS | . ALL CONCRETE SHALL BE CLASS SI.
i z ) v 2 I /&D DOWELS TIE) BARS
4 o 3 2z \\ S ; 2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥4 x 45° CHAMFER. CHAMFER ON
2 =% ° o ‘:”I < =V : VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF ONE FOOT BELOW FINISHED
7( & EX o ¢ o ey s e i < GROUND LEVEL. COVER FROM THE FACE OF CONCRETE TO THE FACE OF REINFORCEMENT
- = 3 Ul = = BARS SHALL BE 2", UNLESS OTHERWISE SHOWN.
% = m Y(E) BARS | / Y(E) BARS
N 3 i L IiEA4h 3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR REINFORCED
PV DA . q m( CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE REQUIRED IN HEADWALLS
| _ et B JEE) DOWELS o~ FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE ADDED TO THESE QUANTITIES.
VAL "
RIE) BARSNJE) BARS 22¥5h9?$S . 2/2 TA«L% ELEVATION 4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 15° # 7.5% AS SHOWN PER
v : CULVERT SKEW ORIENTATION ON THIS SHEET.
o INTO THE S = DESION SPAN 30" PIPE ARCH DETAILS
TOEWALL END CONCRETE H = DESIGN HEIGHT 5. DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A TRANSVERSING LOAD OF 1,800
W2 v BOX CULVERT ELEVATION POUNDS AT YIELD AS RECOMMENDED BY RESEARCH REPORT 280-1, SAFETY TREATMENT
ARE INCLUDED —_— C OF ROADSIDE CROSS DRAINAGE STRUCTURES, TEXAS TRANSPORTATION INSTITUTE,
IN THE MARCH 1981.
QUANTITIES. Lo OR L3
HALF PLAN HALF PLAN ’ ‘ 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO UNITS OF
T ——— P ——— HORIZONTAL DISPLACEMENT (V:H),
SHOWING REINFORCEMENT BARS SHOWING DIMENSIONS PIPE RUNNER—
& CULVERT [ | 7. FOR EROSION PROTECTION SEE STANDARD BI9. SHEET 1 OF 2
BOX CULVERT DETAILS TTA‘E” L anee 8. ALL REINFORCEMENT BARS SHALL BE
/ 2'-0" 2'-0" EPOXY COATED (E).
T L> I . .
|/ 4=DIRECTION OF TRAFFIC DETAIL A Ilinois
— == — ¢ ROADWAY *NOTE: ‘ 10”"’3?
DIRECTION OF TRAFFIC wepp /' *
,/| WHERE Lo OR L3 EXCEEDS THE FOLLOWING DATE REVISIONS SAFETY END TREATMENT
L *LL2x2x % LENGTH, THE PIPE RUNNER SHALL BE
5o o | LENGTH = Lo OR L3 STRENGTHENED OVER THE MIDSPAN AS SHOWN. [06-01-O9|REVISED NOTES FOR SINGLE CULVERTS
| MINUS 4’-0"" (SEE DETAIL A) 03-01-10 { MODIFIED CULVERT SKEW 15° SKEW 1:4
@O\»Q% ‘ PIPE LENGTH 03-01-10 | DETAIL, REVISED EROSION SLOPE H < 4’
ouacd CULVERT SKEW ORIENTATION SECTION C-C 39, SCH. 40 12'-8" PROTECTION AND NOTES Q
APPROVED e pate 671-2009 ELELAEL AL M 3¢, SCH. 80 15°-4" 02-07-12 | TABLE QUANTITIES REVISED STANDARD B15-04
CHIEF ENGINEER 3-11-2015[ REVISED NOTES




CULVERT TABLE OF DIMENSIONS PIPE RUNNERS FOR ONE END SIZE 3" DIA. TABLE OF REINFORCEMENT BARS FOR ONE END
SIZE WINGWALL PIPE - H(E) DOWELS J(E) DOWELS P(E) BARS
(FEET) HEADWALL PIPE ONE PER EACH LENGTH SHOWN 4 o 12" 2-%6 EACH WALL | =4 - EQUALLY PUE) BARS
LENGTH 0° WALL 30° WALL 30° WALL 0° WALL 30° WALL | 0° wALL SPACED
S X H L NR v Wi w2 WR A SCH. | No.| Lo Ly Ly L3 Lg NO.| LENGTH |NO.| LENGTH | LENGTH | LENGTH | NO.| LENGTH | No.| Cg Ce cr Cg LENGTH
3Ix2 10107 | 126" | 77 | 3-1a" | 9-4/4" 63" 6" 0 | 2 | 15" 63" - 70" - 3| 2-6" |3 26" 4-0" a-0n | 4 | 131 |3 | 10-2n 1-6" 5-0" 6'-8" 16-10"
3x3 110 | - | e [ e | s 8-6%4" 6" a0 | 2| 15-8" 10°-6" - -3 - 4 26" | 4 26" 4-0" a0 | a | [ a | 142 20 7-3" 8- | 210-4v
4x2 107107 | 12-6Vg" | 17 | 413 | 10-a¥er | 63 6" w0 | 2| w-s 63" - 70" - 3| 260 |3 26" 4-0" 40" |5 | 3 [ 3 | 10-2 1-6" 5-0 6-8" 16-10"
4x3 1a-10 | - | e | aader | 128l | e-e¥e 6" w0 | 2| 15-8" 10'-6" - -3 - 4 26" | 4 26" 4-0" a-0n |5 | 11 |4 | 1a-2e 210 7-3" 8- | 210-4n
4 x4 18-107 | 21-9v | 1 | a-1%e | 150V | 1010 | e 80 | 2 | 19-1~ 14'-g 46" 15-6" 6-7 |5 | 2-6" |5 26" 4-0" 40" |5 | 21 |5 | 1827 2150 9'-51 -2 | 2597
5 x 2 10'-10" lzl_el/al( 70 5,_2|/8u “,_5|/8u 6'-3" 6" 40 2 11/-5" 6-3" _ 7-0" _ 3 20-gn 3 206" 4-Q" 4-0" 6 13/-1" 3 10'-2" 1-6" 5-0" 6-8" 16'-10"
5 x 3 =10 | 17t | 1 | os-2% | 13-8%e | e-e¥e 6" 0 | 2| 15-8" 10:-6" - -3 - 4 2-6" | 4 2-6" 4-0" 40" | 6 | 171 | 4 | 14-2e 21-0" 7-37 g-11 | 210-4n
5 x 4 18-10" | 21-9v | 7 | 5-2%" | 16-0% | 1010 | 6" 80 | 2 | 19-1~ 14'-g 46" 15-6" 67 |5 | 2-6" |5 26" 4-0" 40" |6 | 211 |5 | 1827 2150 9'-51 -2 | 2597
6 x 3 110 | - | 1 | 2y | 1a-ave | se¥e 6" 0 | 3] 15-8" 106" - -3 - 4 26" | 4 26" 4-0" a-0n | 7 | e | a | 1aze 2'-0" 7-3" 8- | 210-4v
6 x 4 18107 | 2r-90 | 1 | 2% | 11 10-10%" | 6" 80 | 3 | 191 14°-9" 46" 15-6" -7 |5 | 2-6" |5 26" a-0" a0 | 7| arav |5 | 1-2e 2'-5" 9-5" -z | 2597
7x 3 =107 | - |1 | reze | iseeYe | se¥er | 6 0 | 3] 15-8" 106" - -3 - 4 26" | 4 26" 4-0" 40" |8 | 11 | 4| 142 20" 7-3" g-11" | 21-4"
7 x4 18-107 | 21r-90 | 10 | -3 | s | 1010 | 6y 80 | 3| 191~ 14°-9~ 4-6" 15-6" 6-1 |5 | 26" |5 2-6" 4-0" 4-0v |8 | ar-1n |5 | 1827 215 9-5" -2 | 2597
8 x 4 18107 | 21-9" | 1 | 8-3%" | 19-1%" | 10'-10%" iz 80 | 4 | 191~ 14-9" 46" 156" 67" |5 | 26" |5 26" 40" 0" |9 | 21" | 5 | 182" 215" 9-5 -2 | 25-9”
TABLE OF REINFORCEMENT BARS FOR ONE END
CULVERT
SIZE oE BARS wEr Bans | S BARS [SIE) BARS T(EB) ?QRS TE) BARS |  U(E) BARS-ONE PER EACH LENGTH SHOWN | UIE) BARS ONE PER EACH LENGTH SHOWN V() BARS VI(E) BARS
o 0° WALL - 8-5 "4 @ 12" "4 @ 12" =4 - EQUALLY SPACED =4 - EQUALLY SPACED
(FEET) o 12 g | 30° WALL X
2-"4 2-*4 | cylyegry |PIPE ARCH 30° WALL 0° WALL 30° WALL 0° WALL
SXH |NO.| C; [ c3 Cq LENGTH | LENGTH | LENGTH | LENGTH | LENGTH | LENGTH Cs Ce ct Cg Cs Ce cq cg No.| Cgqg C10 1y Ci2 LENGTH | No.| Cgq C10 cn Ci2 LENGTH
ix2z |51 9.1 Tar prare 73 B 910" | 122 106" 32 38 50" vy . - Tar Py - . s [ 29 o e ey o3 |5 29 o 6" Tar &3
3x3 7 | -0 4-q- 7-9” 8'-5" 16-2" 12-2 | 1679~ 146" 42" 4-8" 50" 9-8" 14'-3" - 4-4 -4 12'-4" - 8 | 3-9 6" 20" 2-3" 73 | 1| 39 6" 2-0" 2-37 7-3"
ax2 | 5| w1 55 7-8" -4 16-0" 10-10" | 122" 10-6" 32" 3-8" 50" 9-g" 14'-3 - 4r-qn 8-4" - - 6 | 2-9v 6" 1-6" 1-9" 6-3 | 5 | 2-9v 6" 1'-6" 1-97 6'-3
4x3 7 [ 2-ne 55 8-10" | 9-6" 18"-4" 13-27 | 169" 146" 42" 4-8" 50" 9-8" - - 47 -4 12'-4 - 3-g 6" 20" 2-3" 730 | 1| 39 6" 2-0" 2-3" 7-3"
T xa s | 152 Py 00" | 107 201" 5o | ar-an IPYrY o o s oo 58" 3 | 18-10" T aar 2 o2 110 | a9 Y Py g a3 | 9| a9 o PPy 2 g a3
5x2 | 5| -8 6'-5" 8-17 9-3" 181" w-ne |12 10'-6~ 32" 3-8" 5:-0" 9-8" - - 4-4 8'-4" - - 2-9" 6" 16" 1-9" 6-3" | 5 | 2-9” 6" 1'-6" 197 6'-3"
5 3 T 3 P 9107 | 106~ 202 a2 | 169 a6 Y ey Ton YAy a3 - Ta Yy 24 - s | 3.9 o pyare 73 73 | 7 39 P 70" 73 T3
5 x4 3 | 16-3" 6'-5" w-o" | 1r-8 22-8" 16-6" | 214" 186" 52 58" 50" 9-8" 14-37 | 18-10" 4-q7 84" 12'-4 16-4" |10 | 4-9” 6" 26" 2-9" 8-3 | 9 | 4-9- 6" 26" 297 8-3"
6 x 3 7| 1a-ne 75 10-10" | 116" 22-4" 15-3" | 16'-9~ 146" 42" 4-8" 50" 9-8" 14'-3" - 4-4 84" 12'-4" - 8 | 3-9 6" 20" 2-3" 73 | 1| 397 6" 2-0" 2-37 7-3"
6 x 4 9 | 173 750 12-0" | 12-8" 24-8" 176" | 2r-4” 186" 52 58" 50" 9-g" 14-37 | 18-10" 44 8-4" 12'-4 -4 |10 | 4-9" 6" 26" 2-9" 8-3" | 9 | 4a-g- 6" 2-6" 219" 8-3"
7x3 7| 160" 86" w-ne | 1zer | 246 16-3" | 169" 146" 427 4-8" 50" 9-8" 141-3 - a-ar 8'-4" 12'-4 - 8 | 3-9v 6" 20" 2-3" 730 [ 1| 39 6" 2-0 2-3" 7-3"
7 x4 9 | 184 8-6" 13-17 | 13-97 | 26-10" 18- | 21-4n 186" 5-2 58" 50" 9-8" 14-37 | 18-10" 4r-qn 8-4" 12'-4 16-47 |10 | a-9" 6" 26" 2-9" 8-3" | 9 | 4-9v 6" 2-6" 297 8-3"
B x4 9 | 194 96" 141 | 14-90 | 28-10” 19-7 | 214 186" 52 58" 50" 9-8" 14-37 | 18-10" 47 g-4" 12'-4 16-4" |10 | 4-9" 6" 26" 2-9" 8-3" | 9 | 4-9- 6" 26" 29" 8-3"
TABLE OF REINFORCING STEEL FOR ONE END TOTAL QUANTITIES NOTE:
CULVERT ONE END
SIZE 2 WE) BARS 2 WyE) BARS E) BARS REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT.
(FEET) P CONC. REINF. PIPE
30° WALL 0° WALL BARS | RUNNERS
S X H | SIZE | LENGTH | SIZE | LENGTH LENGTH CU. YD. LB. FT.
3Ix2 | *5 | e #5 10-4" 3117 3.2 395 36.09
3x3 | 5 | 16527 5 145" 311" 4.9 537 53.08 I3
ax2 | 5 | 16" *5 10'-4" 411" 3.6 426 36.09 HEADWALL END PIPE ARCH AND ELLIPTICAL PIPE CULVERTS
4x3 | 5 | 1e-27 #5 141-5¢ 4117 5.3 573 53.08 130
P o e VARIES FOR PIPE OR ELLIPTICAL PIPE
4ax4 | | 2011 %6 | 18T a1 7.4 781 81.17 —ARES ¢ CULVERT COLVERTS SELECT APPROPRIATE
5x2 | *5 | 116" #5 10-4" 6'-0" 3.9 446 36.09 5 T ¢ PIPE RUNNER “S' g "M FROM SIZES SHOWN,
5 x3 | *5 | 162~ a5 a5 o0 g - 7.0 LI 1 éggs-ms FOLLOWING ADDITIONAL
5x4 | *6 | 20°-11" 6 187" 6'-0"" 7.9 823 81.17 G _Co Cs  Cio . (o) 1 ADDITIONAL Y(E) BAR
o = o " : (b) #4-T1 BARS @ APPROX.
6x3 | %5 |12 S| s o 6.2 635 68.75 CUT LINE 3| o TI(E) BARS 127 CTS. (NO. = S + 2)
i G TIE) BARS
6 x4 | *6 | 20-11" 6 18°-7" 7'-0" 8.4 854 101.08 }gghsw CUT LINE }NO. OF & N
" o S oo . BARS -
Tx3 |5 |62 5| s 8-l 6.8 676 68.75 | c3 Equac EQUAL THE WEIGHT OF THE ADDITIONAL BARS AND THE
Tx4 | %6 | 20-1" | %6 | 18-7 81" 9.3 903 101.08 FELD euTT D[AGRAMS ACES G2 tn SPACES . ] ADDITIONAL QUANTITY OF CONCRETE IN THE HEADWALL
8x4 | *6 |20-11" | *6 | 18-7" 91" 10.2 950 121.00 FIELD CUTTING DIAGRAM ’
Q(E) BARS V(E) AND VI(E) BARS L
L4 L3 LO/V’% L L2 Eayy, s
L-4" 4
——— VARIES . . TOEWALL END -
1 o - " ° -~ 2o SHEET 2 OF 2
T :I:I—l - < i i i i & | " 1 | PIPE RUNNER LAYOUT
| ;
a K 1 - - ~ ~N ~ 7 Z
5 M & o 5 5 5 Hlinois
5 % ) i - ’ ’ ; L o
P(E) BARS CUT LINE }NO. OF 0° WALL 0" " 8" 6" || 6" D)
BARS 30° WALL 7.5 30° WALL 0° WALL 30° WALL 0° WALL SAFETY END TREATMENT
EQUAL
I SPACES FOR BOX CULVERTS  FOR PIPE ARCHES FOR BOX CULVERTS  FOR PIPE ARCHES FOR ISL:)IONgl}ZEWCLlJ!“‘VERTS
@owQ FIELD CUTTING DIAGRAM JE) DOWELS .
- 6-1-2009 PL(E) BARS H(E) DOWELS Skl JOTEL2 SLOPE H < 4
_l. -
APPROVED. . " CHIEF ENGINEER pATE STANDARD B15-04




Y4 BOLT
#3 ANCHOR BAR(E)

ANCHOR BARS

CONTRACTOR SHALL PROVIDE 2-#3
ANCHOR BARS(E)

DETAIL B

PER SIDEWALL BOLT.

PLACED IN A %"
FIELD DRILLED IN THE WALL

' :%”@ BOLT WITH WASHERS

HOLE

SEE PIPE RUNNER LOCATIONS

" DETAIL FOR DIMENSIONS

W Plre o p
X4 4
WIGE) BARS\ - i
/
\:\\XZ/\\//:\\\ CONTRACTOR SHALL N s/2 & BOX CULVERT - I
-0 AWE PROVIDE BARS AS B ! |
o NEEDED TO SUPPORT = TOP OF | %’Y(E) BARS ¢ PIPE RUNNERT ,,,,,,,,,,,,,, = _
VI(E) BARS —] B BAR W ON INSIDE | CULVERT] _
‘ FACE OF WINGWALL L 7 | —H® DOWELS 1/ scu. 40 PIPE N/S
Ul(E)‘ BARS< | “ K %" R -SCH. 80 PIPE =
o | el i T(E) BARS
CONST. JT.— | 1 v L1 T0 Le
‘ | ! W
| ’ i
[y
= : Y(E) BARS
. ! 7 SECTION AT WING
o ! Y d
e ;
EIE) BARS BARe ; 4 /4 B -SCH. 40 PIPE
C(E) BARS — : 5" # -SCH. 80 PIPE
<<
DI(E) BARS » : = SECTION F-F TOP OF WINGWALL
»|3
NOTE:

J & H DOWEL BARS NOT REQUIRED WITH EXISTING
BOX CULVERTS PROVIDING THE REINFORCING FROM
THE EXISTING BOX IS EXTENDED INTO THE NEW

CONCRETE A MINIMUM OF 1'-3",

SHOWING REINFORCEMENT BARS

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

SHOWING DIMENSIONS

FOR BOX CULVERTS

END OF B~ E| EVATION AT WING
JE) DOWELS e . . NOTE:
K(E) BAR 2 PIPE 0.0. IS THE PIPE RUNNER
(KI(E) BAR SIMILAR) M ;&ER)S OUTSIDE DIAMETER.
N I H(E) DOWELS
I—b D HEADWALL JE) DOWELS I | // /E(E) BARS
F END~ F A PE) K(E) BARS,— Y(E) BARS
x RBARS 6"
A {
=1 = ‘
= 3 CL.
N % \ \ i
e " ——2(6) BARS
S <
S8 =
&/ 5 - |
S/ Lo = L
AN P & e |
~
& &o [ S BARS
& AL |
Sy« oa ~ W |__|{—DIE) BARS
@ g = BARS i
& g g 2/ o
W 0 .
& @ g o _ 2| £ ¢ S
Q@ I \7 ; H z o m 5
RS S =~ o W
v d =" [18 & ¢ 252 \\— 2
S o & g - 2 BZ O
L /o o n Z* %
OO NS Z A
L& T s 2 % [
2% e& Y = ° | —c@® BAR
CL SN 2 = oo
SE S = ¢z o
S N7 S 2>
) A°C E
s
o B2
= cL.
R(E) BARS =
ol - RE) BARS
*
L T \L{/ | | | il 5
7
e ‘ S(E) BARS ‘ '\q CULVERT S(E)
L ‘ ‘ Y TF|  BARS
& YR v ., o
Wy, YR, WW| 1'-0"" | WF. 2| 3-0
|
W TOEWALL END S = DESIGN SPAN
2 H = DESIGN HEIGHT SECTION D-D
L o HALF PLAN HALF PLAN

PIPE 0.D. + 1/2”

KU; PIPE & BOLT

PROVIDE 2!/," ACCESS HOLE

K(E)

T(E) BARS - TIP BARS

TO CLEAR PIPES

Y(E) BARS
i [ /7 N\ \
\ P
2-P(E) BARS ———
2-P(E) @ _——
Y(E) BARS— N d
Z(E) BARS
SECTION C-C
Wi
|3 MIN.
S TYP.
PIp
€ SPA/\/
0.D. OF PIPE
OR PIPE ARCH
C

\ ¢ PIPE ARCH

Hoa

PIPE 0.D. - 17"

E(E) BARS B
HALF PLAN HALF PLAN
SHOWING REINFORCEMENT SHOWING DIMENSIONS
BARS
——  Y(E) BARS— g~ R
H(E) DOWEL BN
J(E) DOWEL ST T
==
Il N
i 4
U(E) BARSJ L—PE) ic\)
j;J BARS he
Y(E) BARS- 7
SECTION B-B

FOR PIPE AND PIPE-ARCH

CULVERTS

E

Lo, L1 OR L4

| |
‘ PIPE RUNNER ‘
I = |

o I L’ ELANGLE

DETAIL A

NOTE:

A Y9 X 95" BOLT

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

PIPE
7/0.0. + 174"

PIPE
0.0, + 14

] GROUTED IN A %@ HOLE
it WITH A MIN. EMBEDMENT OF
6% MAY BE USED IN
LIEU OF CAST-IN-PLACE
BOLT SHOWN.
Q Vz//w BOLT 3/4”@ X 6‘/2”
N BOLT WITH
(LENGTH=PIPE /e o
0.0. + 2

PLAN AT HEADWALL

TOP OF WALL

50 .
L 5" _N_pipE 0.0./2 + Ya

ELEVATION AT HEADWALL

oL

TOP OF WINGWALL

1 X 2
SLOTTED HOLE

™~ BLOCKOUT FOR PIPE
(WIDTH=PIPE 0.D. + '/

™—%,"¢ BOLT WITH WASHER OR
THREADED ROD EPOXY GROUTED
IN A %@ HOLE WITH A MINIMUM

EMBEDMENT OF 9. A %"@ HOLE
IN THE PIPE RUNNER MAY BE

FIELD DRILLED IN LIEU OF THE
SLOTTED HOLE SHOWN.

SECTION THRU TOEWALL

¢ CULVERT
i /
T —~5e

|

by

}/‘ == DIRECTION OF TRAFFIC
|/

,,,,,,,,,, f-—-—-—-—-—-— ¢ ROADWAY
i
DIRECTION OF TRAFFIC wepp /I

,/‘
/.

150 /
~—l

i
CULVERT SKEW ORIENTATION

*¥ L 2 X 2 X¥%"-3"9 PIPE
L 2% x 22 x %-
GENERAL NOTES: *NOTE: 3,9 & 4”@ PIPE
I LENGTH = Lp, L1 OR L4 SHEET 1 OF 2
1. ALL CONCRETE SHALL BE CLASS SI. DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A TRANSVERSING WHERE Lo, L1 OR L4 EXCEEDS THE FOLLOWING MINUS 4'-0" (SEE DETAIL A)
LOAD OF 1,800 POUNDS AT YIELD AS RECOMMENDED BY RESEARCH LENGTH, THE PIPE RUNNER SHALL BE
2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥, x 45° CHAMFER. CHAMFER REPORT 280-1, SAFETY TREATMENT OF ROADSIDE CROSS DRAINAGE STRENGTHENED OVER THE MIDSPAN AS SHOWN. SECTION E-E I]I' e
ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF ONE FOOT BELOW STRUCTURES, TEXAS TRANSPORTATION INSTITUTE, MARCH 1981. PIPE LENGTH e 177018
FINISHED GROUND LEVEL. COVER FROM THE FACE OF CONCRETE TO THE FACE = =Rt ]b”";a.y
OF REINFORCEMENT BARS SHALL BE 2, UNLESS OTHERWISE SHOWN. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO 3”@, SCH. 40 12'-8" L
UNITS OF HORIZONTAL DISPLACEMENT (V:H). 32”3, SCH. 40 17-3"
3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR jt//;j//@éciwf;ogo 22-1" DATE REVISIONS SAFETY END TREATMENT
REINFORCED CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE FOR EROSION PROTECTION SEE STANDARD BI9. . SCH. 22'-6"
REQUIRED IN HEADWALLS FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE 4", SCH. 80 29'-4" 06-0L-09] REVISED NOTES FOR SINGLE CULVERTS
@O&% ADDED TO THESE QUANTITIES. ALL REINFORCEMENT BARS SHALL BE EPOXY COATED (E). 03-01-10 EAE%EEEDRECVUILSVE%RTER%KSEIQN AND MULTIPLE CULVERTS
i) o o ’
- - 4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 15° * 7.5°% AS PIPE RUNNER DETAILS PROTECTION AND NOTES 15% SKEW, 1:4 SLOPE, H < 8
APPROVED pare 67172008 SHOWN PER CULVERT SKEW ORIENTATION ON THIS SHEET 02-07-12 | TABLE QUANTITIES REVISED
© T CHIEF ENGINEER . STANDARD 816'05
03-31-14 | TABLE QUANTITIES REVISED




D) BARS

BA

RS

F(E)

AND FI1(E)

BARS

V(E)

AND VI(E)

BARS

o0 ¥ e

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

DATE

6-1-2009

J(E)

DOWELS

S(B) BARS

FOR BOX CULVERTS

TE)

BARS

FOR PIPE CULVERTS

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

V 1ollway

SAFETY END TREATMENT

FOR SINGLE CULVERTS

AND MULTIPLE CULVERTS
15° SKEW, 1:4 SLOPE, H < 8’

STANDARD Bl16-05




& gsp & BOX CULVERT Pive TYP l;](;/'l;;::x oy b0t
o . - q
? [rop o | /Y(E) BARS v WI(E) BARS ;/./: %gg: e = ﬁ' X440 WITH ADDITIONAL R WASHER
] CULVERT, CONTRACTOR SHALL / PIPE PLACED IN A 7§ HOLE
Z } 7 H(E) DOWELS PROVIDE BARS AS NEEDED TOP OF WINGWALL PIPE 0.0. + 1/2" _ 77, DRILLED THROUGH THE
i - 0D, + 17" {EADWALL OR A %470 x 8
. e —VW\' - TO SUPPORT BAR W ON - h PIPE 4 X
| A Ry INSIDE FACE OF WINGWALL W\ h 00, + 4 THREADED ROD EPOXY
i /NE) BARS X UIE) BARS ¢ PIPE RUNNER ¢ PIPE RUNNERfl - — - — - —f—— = — -D. 4 B GROUTED IN A %" HOLE
VI(E) BARS 1 WITH A MIN. EMBEDMENT OF
Va9 BOLT ES | d \I‘ ' SIE) BARS s N 6% MAY BE USED IN
#3 ANCHOR BAR ) Y(E) BARS  CONST. JT. jf/ PL(E), P2(E) OR Q(E) Q\SS Y29 BOLT w;TH WASHERS LIEU OF CAST-IN-PLACE
| a = — BARS PLACED IN A %"@ HOLE BOLT SHOWN.
! Wl =] [——= or o L klaLs OR L FIELD DRILLED IN THE WALL .
ANCHOR BARS(E) : ; | OVIDE 272" ACCESS HOLE —s SEE PIPE RUNNER LOCATIONS ¢ g BoLT T8 X €
CONTRACTOR SHALL PROVIDE 2-*3 — T SECTION A-A END OF R ¢ PIPE ARCH DETAIL FOR DIMENSIONS LENGTH=PIPE e e
ANCHOR BARS(E) PER SIDEWALL BOLT. = SECTION D-D 2LLIIVUN A”A ELEVATION AT WING ‘ VOBARS 0.0. + 2"
—_— — & SECTION AT WING PLAN AT HEADWALL
DETAIL B :
—_ NOTE: ' =
PIPE
PIPE 0.0. IS THE PIPE RUNNER TOP OF WA e
OUTSIDE DIAMETER. LI} BARS OP OF WALL 0.0./2 - /2
B LO T /
NOTE: NOTE: H—vE) BaRs v é\i
PLE) BARS ARE TO BE FIELD CUT PER CUTTING DIAGRAM. PLACE BARS WITH
NOTE: DIMENSIONS Cg-C7 BEGINNING AT THE TOEWALL END OF 45° WINGWALL JIE) & HE) DOWEL BARS NOT
porae AND BARS WITH DIMENSIONS C5 -Cg BEGINNING PARALLEL TO THE REQUIRED WITH EXISTING BOX presmram—ranr | 1] Y —3 —
., A A ARE op BEFIELD PE) BARS. PLACE P2(E) BARS PARALLEL TO THE P(E) BARS BEGINNING WITH THE R NG T 1. Box 0 I = :
WITH DIMENSIONS Co-C3, C9-C12 BEGINNING SHORTEST BARS AT THE HEADWALL END OF THE 15° WINGWALL. : —
AT HEADWALL AND BARS WITH DIMENSIONS

IS EXTENDED INTO THE NEW CONCRETE

et 5" N "
_ -! A MIN. OF 1°-3". TIE) BARS @ 12 TIP OR PIPE 0.0./2 + ¥
gﬂu. C10-Ci1 BEGINNING AT THE TOEWALL D BORS B oy
¢ CULVERT Wi SECTION B-B
(HALF NOT SHOWN SIMILAR) wi ELEVATION AT HEADWALL
JE) DOWELS W L9 H
s
v
1 . Ly Yo TOP OF WINGWALL
w JE) DOWELS — 3 \ » < L. o X 2"
/ T e o : SLOTTED HOLE
[T /- HEADWALL b BARS :
Ve BaRs |7 [END D E » JE) DOWELS
/7 _1 EoI & 7 | — Y(E) BARS B
3 R ’ B
" Y(E) BARS JEVBARS | / o
S(E) BARS o I 7 7 _t 3 -
(SIE> BARS E| W) DOWELS — y kA [ L
i —
SIMILAR) o UE) BARS
UE) BARS 2 (ULE) BA \ / o
(ULE) BARS y/ = SIMILAR) : \ 4" WIDE BLOCKOUT
SIMILAR) 1 )7 z \JK | — FOR PIPE
— w
>( ~ < 0®) BARS \LQ PIPE ARCH \%“lzi x 11 BOLT WITH WASHER OR ¥4''p
w oL @ 12 THREADED ROD EPOXY GROUTED IN A
= 2z n} HALF_PLAN HALF PLAN \ %@ HOLE WITH A MINIMUM EMBEDMENT
A " T,
o \ i SHOWING REINFORCEMENT BARS SHOWING DIMENSIONS | 32Y7§EAF]ésL[? [;‘g[LLELEI[;“ [L“EL[:LP%FRUT':"EER
~ w w
< | WE) BAR £ o . . SLOTTED HOLE SHOWN.
IS (WIE) BARS SIMILAR) g E17] 9 H 12 . THRU T
N - — 3" MIN. 37 CL. N TH WA
- o B 3 | SECTIO U TOEWALL
(WIE) BARS £, | 2 [T— —— ]
SIMILAR) “5 2 =22 T(E) BARS |
v T% 7% H(E) DOW °
Z SEE S 223 AN TIE) BARS 30° ¢ CULVERT
'/7'/2" Sw w ER= 2 :
N / ¢ | E g7\ Sl A d— 1B T
. A 1% —— —— — T .
% EL 0° € < = | /<= DIRECTION OF TRAFFIC
C - < m -
v A 7 2 =® 11 [ YIE) BARS : /A Y(E) BARS ——— 2 ¢ ROADWAY
A\ S EX% w oz 1 o
D arr y x /
i c o 1 JE> DOWELS — 1T DIRECTION OF TRAFFIC == / |
Vi ! 3 ) ELEVATION —
, 2 L
/ L x [ R "o
[ T o
T 0
k T 2y ‘ 3" PIPE ARCH DETAILS CULVERT SKEW ORIENTATION
7 REIBARS TOEWALL END *#% DOWEL BARS EXTENDING INTO TA | CL. C
PLEE) BARS (P2(E) BARS-15° WING) THE CONCRETE BOX CULVERT ARE 3-0"
WR INCLUDED IN THE QUANTITIES. . Lo, L1 OR L3 ,
e | S = DESIGN SPAN ELEVATION ’ PIPE RUNNER ‘
HALF_PLAN HALF PLAN H = DESIGN HEIGHT -
SHOWING REINFORCIEMENT BARS SHOWING DIMENSIONS L ]
o L anoLe o
BOX CULVERT DETAILS zor| Ly o 20 AR
LENGTH = Lo, L1OR L3
GENERAL NOTES: DETAIL A MINUS 4'-0"" (SEE DETAIL A) SHEET 1 OF 2
. ALL CONCRETE SHALL BE CLASS SI. 3. CONCRETE OUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS 5. TREATMENT OF ROADSIDE CROSS DRAINAGE STRUCTURES, TEXAS *NOTE: SECTION C-C
SERIES ARE FOR REINFORCED CONCRETE BOX CULVERT TRANSPORTATION INSTITUTE, MARCH 1981. WHERE Lo, Ly OR L3 EXCEEDS THE FOLLOWING §///7 .
2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥ x 45° CHAMFER. SECTIONS AND ADDITIONAL CONCRETE REQUIRED IN HEADWALLS LENGTH, THE PIPE RUNNER SHALL BE 111018
CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE ADDED TO 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT STRENGTHENED OVER THE MIDSPAN AS SHOWN. ]b”",a
ONE FOOT BELOW FINISHED GROUND LEVEL. COVER FROM THE FACE THESE QUANTITIES. TO UNITS OF HORIZONTAL DISPLACEMENT (V:H). ‘ | 4
OF CONCRETE TO THE FACE OF REINFORCEMENT BARS SHALL BE 27, PIPE ENGTH
UNLESS OTHERWISE SHOWN. 4, THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 7. FOR EROSION PROTECTION SEE STANDARD B19. 3@, SCH. 40 12°-8" DATE REVISIONS SAFETY END TREATMENT
30° + 7.5° AS SHOWN PER CULVERT SKEW ORIENTATION ON 39, SCH. 80 154
THIS SHEET. 8. ALL REINFORCEMENT BARS SHALL BE EPOXY COATED (E). £-01-2009] REVISED NOTES FOR SINGLE CULVERTS
3-01-2010] MODIFIED CULVERT SKEW 30° SKEW 1:4
@o\»Q% 5. DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A PIPE RUNNER DETAILS DETAIL, REVISED EROSION SLOPE H < 4’
ovoacd TRANSVERSING LOAD OF 1,800 POUNDS AT YIELD AS PROTECTION AND NOTES N
APPROVED . paTe  6-1-2009 RECOMMENDED BY RESEARCH REPORT 280-1, SAFETY 2-07-2012] TABLE QUANTITIES REVISED
STANDARD B17-04
CHIEF ENGINEER 3-11-2015[ REVISED NOTES




CULVERT TABLE OF DIMENSIONS PIPE RUNNERS FOR ONE END SIZE 3" DIA. '
(?E[éph HEADWALL PIPE WlNGW/iLL PIPE -ONE PER EACH LENGTH srown
SCHEDULE 15° WALL 45° WALL HEADWALL END
S X H L NL NR v Wy wo WL WR TA NO. Lo Ly Lo L3 L4 ¢ CULVERT
3x2 10°-10" 1-2%" 15'-3%" 7 3'-5%" -4 2-10%" 10°-10" 6" 40 2 12'-10" 710" - 9-2" -
3x3 14'-10" 1541/, 20'-11%," 7 3'-5%" 14'-3%" 31136 14'-10" 6" 40 2 17-8" 12'-6" - 13-11" 61"
4x2 10°-10 1-2%" 15'-3%" 7 24T 12'-65" 2'-10%" 10'-10" 6" 40 2 12°-10" 7-10” - 9-2" -
4x3 14'-10" 1541/, 20-11¥a" 7 1% 15'-5%" 313" 14'-10" 6" 40 2 17-8" 126" N 1311 61"
4 x4 18-10" 19-6" 26'-7%" 7 1% 18-4%" 5-0Y," 18"-10" 6" 80 2 22'-4" 17-3" 14" 18"-7" 1-4"
5x 2 10°-10” 1-2%" 15'-3%" 7 5-9/," 13'-8%" 2'-10%" 10'-10" 6" 40 3 12-10" 7-10” - 9-2" -
5x3 14°-10" 15°-4Y" 20'-11," 7 5'-9" 16'-7/," 313" 14'-10" 6" 40 3 17°-8" 12'-6" - 13-11" 6'-7"
5x 4 18'-10" 19-6" 26-7%" 7 5-9Y4" 19'-6%4 5'-0/5" 18"-10" 6" 80 3 22'-4" 17-3" T4 18-7" 1-4"
6 x 3 14°-10" 15°-4'a" 20'-11%" 7 6'-118" 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"-T%" 7 6'-11Y" 20°-8%" 5-0Y5" 18"-10" 6" 80 3 22'-4" 17-3" 14" 18-7" 1-4" o
7 x 3 14'-10" 15'-4/4" 20-1¥," 7 8-1" 18'-11/," 313" 14'-10" 62" 40 4 17-8" 12'-6" B 13-11" 67" e va —
7 x4 18'-10" 19-6" 26"-T%" 7 8-1" 21'-10Y5" 5'-05" 18"-10" 65" 80 4 22'-4" 17-3" 14" 187" 1-4" 43 0 /. \ 0 "1 "2
8 x 4 18'-10" 196" 26'-7%" 7 9-2%" 23-0%" 5-0%," 18"-10" 7 80 4 224" 17°-3" 74 18-7" 1r-4" EQUAL SPA. TOEWALL END
PIPE RUNNER LAYOUT
CULVERT TABLE OF REINFORCEMENT BARS FOR ONE END
SIZE | H(E) DOWELS | JE) DOWELS P2(E) BARS - ONE PER EACH LENGTH SHOWN S(E) BARS|SI(E) BARS | U(E) BARS- ONE PER EACH LENGTH SHOWN
(FEET) "4 e 127 "4 e 127 F.'ﬁ,E’QBf;,S :(E; ?ZA,',?S "4 e 127 ,S,(E; ?;lr«”s R(?_P‘,ARS 45° WALL | 15° WALL *4 e 12"
2'-6" LG. 4'-0" LG. LENGTH 2-%4 2-%4 45° WALL
S X H NO.*| NO.**| NO.*| NOX*| NO.| LENGTH NO. Csg Ce C7 Cg LENGTH [} az a3 ayq as NO. C1 C2 C3 C4q LENGTH LENGTH LENGTH LENGTH ag a7 ag ag
3x2 3 3 2 2 1 131" 5 | 106" 1'-6" 56" 6'-6" 17-2" 5-47 91" - - - 5 1n'-6" -1 -10” 81" 16'-5" 1-10" | 14-10" | 11-0” 6-2" 11'-10" - -
3x3 4 4 2 2 0 - 7 | 146" 1-6" 76" 86" 21-2" 5-4" 91" 12'-10" B - 7 145" | 4-11" | 9-4" 10'-0" 19'-4" 14'-9” 20-6" 15-2" 6-2" 11'-10" 17-6" -
4x2 3 3 2 2 2 131" 5 | 106" 1'-6" 56" 66" 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" - -
4 x3 4 4 2 2 1 171" 7 | 146" 1-6" 76" 86" 212" 2'-3" 6-0" 9-9” 13-6" - 7 157" | 61" 10-6" 1n-2" 21-8" 15-11" | 20-6" 15-2" 6-2" 11'-10" 17-6" -
4x%x4 5 5 2 2 0 - 9 | 186" 1-6" 9'-6" 10-6" | 252" 2-3" 6-0" 9-g~ 136" 17-3" 9 186" | 6-1" 1w-11" 12'-8" 24-1" 18-107 | 26-2" 19'-4" 6-2" 11'-10” 176" 231"
5 x 2 3 3 2 2 3 131" 5 | 106" 1-6" 56" 6'-6" 17-2" 2'-10” 61" 10'-4" - B 5 13-10" | 71-3" 10-2" 1011 211" 142" 14-10"_| 110" 62" 11-10" - -
5 x 3 4 4 2 2 2 171" 7 | 146" 1-6" 76" 8'-6" 212" 2'-10" 61" 10-4" 14'-0" - 7 16-9" | 1-3" 1-8" 12-4" 24-0" 171" 20'-6" 15-2" 6-2" 11'-10” 17-6" -
5 x 4 5 5 2 2 1 21-1" 9 | 186" 1-6" 96" 10-6" | 252" 2'-10" 67" 10-4" 14°-0" 17-9" 9 19-8" | 7-3" 131" 13'-10" 2611 20-0" | 26-2" 194" 62" 11-10" 17-6" 231"
6 x 3 4 4 2 2 3 171" 7 | 146" 1-6" 76" 86" 21-2" 3-4" 71 10'-10" 147" B 7 17-11"_| g4~ 12'-9” 136" 26-3" 18°-3" 20'-6" 15-2" 6-2" 11'-10" 17-6" -
6 x 4 5 5 2 2 2 21-1" 3 | 186" 1-6" 96" 10-6" | 25-2" 34 71 10"-10" 147" 18'-3" 9 20'-107 | -4 14°-3" 14-11" 29'-2" 212" 267-2" 19-4" 6-2" 11'-10" 17-6" 231"
7 x 3 4 4 2 2 4 17-1" 7 | 146" 1-6" 76" 86" 212" 20" 79" 11-5" 15-2" - 7 191" 96" 1311 148" 28-1" 19'-5" 206" 15-2" 62" 11'-10” 17-6" -
7 x4 5 5 2 2 3 21°-1" 9 | 186" 1-6" 9'-6" 10-6" | 252" 40" 7-9" 11'-5" 15'-2" 186" 9 22-0" | 9-6" 155" 161" 316" 224" 262" 19'-4" 6-2" 11'-10" 17-6" 231"
8 x 4 5 5 2 2 5 21°-1" 9 | 186" 1-6" 96" 10-6" | 25-2" 26" 8-3" 12'-0" 15-9" - 9 231" | 108" | 16-6" 17-3" 33-9” 236" | 262" 19'-4" 62" 11'-10" 17-6" 231"
ar TABLE OF REINFORCEMENT BARS FOR ONE END TOTAL QUANTITIES NOTE:
cuSL[vZF.E UG BARS - ONE PER EACH LENGTH SHOWN VB BARS VIE) BARS T® BARS | 161 BARS ONE END REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT.
wd o 12" "d @ 12 44 0 12" 2 WE) BARS 2 WIE) BARS |Y(E) BARS | 8-%5 -
(FEET) 45° WALL 15° WALL 8-%5 BOX 8-%5 CONC.  |REINF. BaRS|  PIPE
15° WALL 45° WALL 15° WALL CULVERT |PIPE ARCH RUNNERS
S XH ajo o) a2 a3 No. C9 cio cyy c12 LENGTH | No.| C9 10 C1y C12 LENGTH | SIZE | LENGTH | SIZE | LENGTH | LENGTH | LENGTH | LENGTH Cu. YD. LB. FT.
3 x 2 e B-7" N B 7 2-9" 6" 16" 1-97 6-3" 5 2-9” 6" 16" -9 63" "5 145" 5 10'-8" 44" 3-2" 3-8" 3.8 39 4167
3 x3 46" 87" 12'-9” - 10 | 3-9” 6 2'-0" 2'-3" 73" 7 397 X 2'-0" 23" 7-3" =5 202" | *5 -1 | 4-4” 2-2" 2-g" 5.8 580 67.17
4 %2 g B-7" N B 7 2-9" X 16" 1-97 6-3" 5 2-9" 6" 16" 19" 6-3" "5 145" 5 10'-8" 56" 3-2" 3-8 4.2 430 .67
B 16" 87" 12'-9" - 0| 39 6" 20" 23" T3 | 7 39" 6" 20" 23" 737 _| =5 202" | _*s5 141 | 56" 22" 28" 6.3 617 67.17 * 457 WALL
4% 4 46" 8-7" 12'-9" 16-11" | 13 | 4-9° 6" 26" 2-9" 8-3" 3 2-97 X 26" 2'-9” 8'-3" 6 25-11" | *6 19-1" 5-6" 52 58" 8.8 874 97.83 w150 WALL
5 x 2 6" 87" - B 7 2-9" 6" 16" 1-97 63" 5 2-9" 6" 16" 1-9” 6-3" 5 145" 5 10-8" 68" 32" 3-8" 4.6 460 54.17
5 x 3 2-g" B-7" 12'-9" - 10 | 3-9° 6" 2'-0" 2-3" 73" 7 397 X 2'-0" 2'-3" 73" a5 20-2" | *5 14-1" | 6-8" 42" 48" 6.8 653 84.42
5 x 4 6" B-7" 12'-9” 16-11" | 13 | 4-97 6" 2'-6" 29" 8-3" B 4-9" 6" 26" 2'-9” 8-3" "6 25-11" | 6 191" 6-8" 52" 58" 9.4 915 119.83
6 x 3 46" 87" 12'-9” - 10 | 3-9” 6 2'-0" 23" 73" 7 397 X 2'-0" 2'-3" 7-3" 5 20'-2" | _*5 -1 | 7-10” 22" 2-8" 7.3 688 84.42
6 x 4 26" -7 12'-9” 16-11" | 13 | 4-9~ 6" 26" 2'-9" 8-3" 9 2-97 6" 26" 2'-9" 8'-3" “6 25-11" | *6 19'-1" 7210 52 5-8" 9.9 957 119.83
7 x 3 6" 87" 12'-9” - 10 | 3-97 6" 2'-0" 2-3" 73" 7 3-9” X 2'-0" 2-3" 73" 5 202" | #5 4= | 9-0" 777 28" 8.0 124 101.67
7 x4 46" 87" 12'-9” 16-11" | 13 | 4-9~ 6" 26" 29" 8-3" B 2-9" X 26" 2'-9” 8'-3" 6 25-11" | *6 19-1" 9-0" 52" 58" 10.9 999 141.84
8 x 4 46" 87" 12'-9” 16-11" | 13 | 4-9” 6 26" 2-9" 8-3" 9 497 6" 26" 2'-9” 8-3" "6 25-11" | "6 19-1" 10-2" 52" 58" 12.0 1042 141.84
PIPE ARCH AND ELLIPTICAL PIPE CULVERTS
FOR PIPE OR ELLIPTICAL PIPE
3 CULVERTS SELECT APPROPRIATE
m “S' & "“H" FROM SIZES SHOWN.
VAR[ES VAR[ES =1  ADD THE FOLLOWING ADDITIONAL
Cy C, BARS:
3 F—t 5 : N A 2 —gn (@) 1 ADDITIONAL Y(E) BAR
g Il | '; Il | © » % -3 -3 N 20 2'-0" (b) #4-T1 BARS @ APPROX.
— CUT LINE }NO. OF = = a TI(E) BARS 12 CTS. (INO. = S + 2)
T BARS - -
|1 N e EQUAL 31 &» & \ & ¥
4 3 SPACES : = =] THE WEIGHT OF THE ADDITIONAL BARS AND THE
CUT LINE Z }NO- oF FIELD CUTTING DIAGRAM CUT LINE }NO. oF ; ADDITIONAL QUANTITY OF CONCRETE IN THE HEADWALL
BARS BARS 105" 10V5" . -5 SHALL BE ADDED TO THE QUANTITIES SHOWN.
c c EQUAL c ¢ EQUAL 6"
P(E) BARS 5 i SPACES Q(E) BARS 12| Cu SPACES
FIELD CUTTING DIAGRAM SHEET 2 OF 2
45° WALL 15° WALL 45° WALL 15° WALL FOR BOX CULVERTS 45° WALL 15° WALL
PL(E) BARS FIELD CUTTING DIAGRAM FOR BOX CULVERTS FOR PIPE ARCHES FOR PIPE ARCHES
ERES Hlinors
V(E) AND VI(E) BARS H(E) DOWELS J(E) DOWELS
—\ j — - V 1ollway
SAFETY END TREATMENT
P2(E) BARS FOR SINGLE CULVERTS
F<E/ DARS 30° SKEW 1:4
o0 ¥ e SLOPE H < 4°
6-1-2009
APPROVED. . .., . DATE STANDARD B17-04




WW
WLE) BARS " op 4 3 NOTE:
I R T(E)BARS - TIP BARS A Y4B X 9/ BOLT
/ TO CLEAR PIPES WITH ADDITIONAL R WASHER
RS CONTRACTOR SHALL o sz & BOX CULVERT V() BARS PIPE PRILLED ]q'lngOL{EHgT’LgLE
1/-0"+WF PROVIDE BARS AS ? ‘ § ' T/ 0P+ UA" LeapwaLL OR A Yag x 8"
q NEEDED TO SUPPORT = TP OF | YE) BARS ¢ pipe R ) — =\ ! LA THREADED ROD EPOXY
_/ BAR W ON INSIDE [ CULVERT [( \ Bl
4 VI(E) BARS B| BAR WO eI o - y A L~ i GROUTED IN A %@ HOLE
“§ BOLT H(E) DOWELS - , - A
3 ANSHOR BAR(E) | | i . =1 /4" R -SCH. 40 P]PE/ NG %0 BOLT WITH WASHERS 2-P(E) BARS WEI,TII-II A MIN. EMBEDMENT OF
UIEE) BARS q AT ~IF 7 10 1 6% MAY BE USED IN
| 3| o | %" R -SCH. 80 PIPE PLACED IN A %@ HOLE LIEU OF CAST-IN-PLACE
: T(E) BARS FIELD DRILLED IN THE WALL
ANCHOR BARS(E) CONST. JT.— | e L1 TOLg 2-P(E) BARS L \ BOLT SHOWN.
CONTRACTOR SHALL PROVIDE 2-*3 | l T | q S roR D e e Ya'® X 6Y,
- | DETAIL FOR DIMENSION PIPE ¢ Yo'¢ BOLT 74 2"
ANCHOR BARS(E) PER SIDEWALL BOLT. ‘.:I ; Y(E) BARS T 4 29 - BOLT WITH
: | a SECTION AT WING | ~— 0. + 1 (LENGTHPIPE  y \SeR
DETAIL B e T ; w|o ..
EI(E) BARS Ll ' ra " PLAN AT HEADWALL
CI(E) BARS (C(E) BARS SIMILAR) BARS +— Ja7 R -SCH. 40 PIPE =
| %' B -SCH. 80 PIPE : PIPE
DI(E) BARS = SECTION F-F TOP OF WALL 0.0.72 - /"
g R 2= 2V L TOP OF WINGWALL PIPE 0.D. + 1/2" Y(E) BARS - . - 2
2| R
Mo —\ [&)
Z(E) BAR T ___—
SECTION A-A \ E) BARS -*“L
PIPE 0.D./2 ¢ PIPE & BOLT = PIPE 0.0./2 + 3"
NOTE: SECTION C-C D
NOTE: NOTE:
NOTE: N & HE) DOWEL BAR NOT PIPE 0.0. IS THE PIPE RUNNER
REQUIRED WITH EXISTING BOX QUTSIDE DIAMETER
;;E).DHC(E)T. gI(EER) % VIE) BARS ARE TO BE CULVERTS PROVIDING THE . wi
LD CU CUTTING DIAGRAM. PLACE REINFORCING FROM THE EXISTING PROVIDE 2!/,"f) ACCESS HOLE . "
géglsN'r«[LTGH ADT[MFEE‘EEEmELcﬁr-«%‘LBfR!g-vsll?H BOX 1S EXTENDED INTO THE NEW END OF : 3Tx,]N' PIPE 0.0./2 + %
iz N| .
DIMENSIONS C{ -C3, C1g -C17 BEGINNING AT CONCRETE A MINIMUM OF 1'-3". T~ ELEVATION AT WING
THE TOEWALL END. e
B 4—| $ ELEVATION AT HEADWALL
D 4
I—P M
9 H 0.0. OF CULVERT PIPE A/ N TOP OF WINGWALL
OR PIPE ARCH 1 x 27
JE) DOW 0.D. OF PIPE
K(E) BAR (KI(E) BAR SIMILAR)— BN . N 30° ! OR PIPE ARCH SLOTTED HOLE
¢ CULVERT FH(E) DOWELS KIE) BARS C
o (E) BAR!
Z2E) 30 HEADWALL /EK(EE)B S YE) BARS /2" '8
@Rs END F A BARS E(E) BARS : Ly 10
LF re < l/ vsa g \ J‘. . /Y 5] ~ > |
=7 / S (=i 5
EE) BARS (FANNED) Z / / o PIPE 0.D. - 17" |
EI(E) BARS SIMILAR— / 3 Je Wh [ 3 cL. [~ BLOCKOUT FOR PIPE
N @ DOWELS SN (WIDTH=PIPE 0.D. + Y2’
\ Q)V?‘ v X f— Z(E) BARS ¢ PIPE ARCH s
< N =z \ 4J :
¥ 2
\\}x\/ > P z ﬂl’ HALF PLAN HALF PLAN \I\ ™— 3,0 BOLT WITH WASHER OR
5 o THREADED ROD EPOXY GROUTED
w a SHOWING REINFORCEMENT BARS SH
S o &| UE) BARS H SHOWING DIMENSIONS \ IN A Y"@ HOLE WITH A MINIMUM
Vo & w i EMBEDMENT OF 9", A %"$ HOLE
o . 8
& @ 2| we sars | o® BARS YE) BARS g~ . 1o IN THE PIPE RUNNER MAY BE
o> \° - HE) DOWEL N FIELD DRILLED IN LIEU OF THE
SN & 207 I o SLOTTED HOLE SHOWN.
) & z CL- | \ JIE) DOWEL N [
« &K @ - =1 :, SECTION THRU TOEWALL
) & & e S VIE) BARS \ = H ) r
QO 6\\& \&\, é{/ | g J F(E) BARS =z
Lo Y s 3 ) m R 30° ¢ CULVERT
F¥ & S » o I~ :
QIR SS n < * |
O € &S 8 Z | cie) BAR < w :
A N o [ / o :
S &g = 2 L+ o | /= DIRECTION OF TRAFFIC
& $3 ‘ z @ /L?!Eﬁ;— ) v
o% ‘§§v "/ = 2 , —— e —— = e - - ¢ ROADWAY
& o o . S
D & % N z j ) UE) BARS L eey @ DIRECTION OF TRAFFIC we /|
i " » ‘ c3|. Ll BARS ™ VA
/ = 2 ‘ : e Ao
i RIE) BARS\ g 2 ™ ’ R(E) BARS Y(E) BARS 30°
3 \ ‘ * s CULVERT SKEW ORIENTATION
/. 7 W A A W A * L 5 SECTION B-B
. 5 R
4, \/ ' S(E) .
% S(E) BARS / TOEWALL TF BARS FOR PIPE AND PIPE_ARCH CULVERTS TOP FACE *'\LTE'
END " o , L1,
WR DOWEL BARS EXTENDING 2 3-0 T POk L S e eere
D R e T R : THE FOLLOWING LENGTH, THE PIPE
W2 CULVERT ARE INGLUDED E RUNNER SHALL BE STRENGTHENED
IN THE QUANTITIES. ELEVATION D_D OVER THE MIDSPAN AS SHOWN.
ELEVAIIVN U7V \ Lo, L1, L4 OR Ls , PIP NGTH
HALF PLAN HALF PLAN ’ ‘ s ¢_LEsc o LENGTH
“B, SCH. 12-8"
L, , SHOWING REINFORCEMENT BARS SHOWING DIMENSIONS PIPE RUNNER™\ %LU 2x2x %39 ppe 3P SCH 80 15-4¢
S = DESIGN SPAN [ | L 2% x 2% x %- 32”0, SCH. 80 22:-1"
FOR BOX CULVERTS H = DESIGN HEIGHT f T 3 356 & 47 PIPE 4@, SCH. 80 2974
. . ANGLE o LENGTH = Lg, L1, L4 OR L5
GENERAL NOTES: 2'-0 L, E 2'-0 MINUS 4'-0" (SEE DETAIL A) SHEET 1 OF 2
1. ALL CONCRETE SHALL BE CLASS SI. 3. CONCRETE QUANTITIES SHOWN ON SHEET 2 (OF 2) IN THIS SERIES ARE FOR 6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT TO SECTION E-E
REINFORCED CONCRETE BOX CULVERT SECTIONS AND ADDITIONAL CONCRETE UNITS OF HORIZONTAL DISPLACEMENT (ViH. DETAIL A e
2. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥ x 45° REQUIRED IN HEADWALLS FOR PIPE OR ARCH CULVERT SECTIONS SHALL BE === IHlinois
CHAMFER. CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED ADDED TO THESE QUANTITIES. 7. FOR EROSION PROTECTION SEE STANDARD Bi9.
A MINIMUM OF ONE FOOT BELOW FINISHED GROUND LEVEL. PIPE RUNNER DETAILS ( Zoﬂn/ay
COVER FROM THE FACE OF CONCRETE TO THE FACE OF 4. THIS STANDARD MAY BE USED FOR CULVERTS WITH SKEW OF 30° * 7.5° AS 8. ALL REINFORCEMENT BARS SHALL BE EPOXY COATED (E).
REINFORCEMENT BARS SHALL BE 2", UNLESS OTHERWISE SHOWN. SHOWN PER CULVERT SKEW ORIENTATION ON THIS SHEET.
DATE REVISIONS SAFETY END TREATMENT FOR
5. DESIGN: SAFETY PIPE RUNNERS ARE DESIGNED FOR A TRANSVERSING LOAD OF —oTe
D800 POUNDS. AT VIELD AS RECOMVENDED BY RESEARCH REPORT 280-1 3-O1-Z0I0[ WODTFTED CULVERT skew —ISINGLE _AND MULTIPLE CULVERTS
@O\»Q% SAFETY TREATMENT OF ROADSIDE CROSS DRAINAGE STRUCTURES, TEXAS PROTECTION A ToTEs 30° SKEW, 1:4 H<8
ouacd 6-1-2009 TRANSPORTATION INSTITUTE, MARCH 1981. 5072012 TABLE QUANTITIES REVISED AND S=VARIES
APPROVED . DATE 3-31-2014[ TABLE QUANTITIES REVISED
CHIEF ENGINEER 3-11-2015]| REVISED NOTES STANDARD B18-05




TOTAL QUANTITIES INCREASE IN
ONE END QUANTITIES FOR 1’
TABLE OF DIMENSIONS MINIMUM 715 INCREASE IN S
REINF. REINF.
CONC. CONC.
s | w L NL NR W W @ W, () W WR WF TF cu Y0, | BAR% | cuvo. | g
9 | 3 144" 14"-10'5" 20'-3Y4" 7 10'-4%," 20'-10%" 310" 144" 3" 7" 9.8 1010 0.22 33
9| 4 | 18-4" 18°-11%," 25'-11'" 7 10-4%," 23'-9%," 4'-11" 18°-4" 9" 8" 14.8 1270 0.22 33
5 |5 | 22-4" 231/ 31-77 7 59/, 22'-1/" 5117, 22-47_| 1-3" 8" 16.8 1380 0.22 33
6 | 6 | 264" 273" 372" 7 6 -11/5" 26'-2/5" T-%" 26'-4" 1-9” 85" 23.5 1860 0.22 33 NOTE:
7| 7 | _30-4” 31-4%" 421074 7 81" 3073V, 815" 304" | 2-3" 9" 315 2330 0.22 33
REINFORCEMENT BARS BENDING DIMENSIONS ARE OUT TO OUT.
8 |8 | 34-4" 3576/, 48'-6%" 8" 9-2%" 34-4/5" 9-2%" 34-4" | 2-9” 9/ 42.2 2960 0.22 33
PIPE RUNNERS FOR ONE END TABLE OF REINFORCEMENT BARS FOR ONE END
WINGWALL PIPES - ONE PER EACH LENGTH SHOWN HEADWALL PIPES 1-C(E) BAR 1-CLE) BAR Dﬂ? ‘ELAR DI(E) IZAR %4-E(E) BARS “4-E1(E) BARS
- -
o o o
SIZE 15° WALL 45° WALL ToTaL 45° WALL 15° WALL 450 WALL 15° WALL 45° WALL (®) 15° WALL ()
H (DI1A.) SCHEDULE Ly L2 L3 La Ls Le Ly Lg S No. Lo LENGTH | SIZE LENGTH SIZE |LENGTH LENGTH LENGTH NO. | LENGTH NO. | LENGTH
3 37 40 1-11" - - 133" 6'-0" - - - 9 4 16'-10" 98.50 "4 208" "4 153" 22'-9" 172" 2 21-4" 2 17°-0"
4 3" 80 16'-8" - - 18-0" 10'-9” B . - ER 4 2U-1" 13,75 | #4 26'-4" *4 19'-5” 28'-5" 21-4" 2 270" 2 201"
5 35 80 21'-4" 1°-6” - 22'-8" 15'-5" 8'-2" - - 5 3 26°-4" 158.08 14 32-0" uq 230-7" 3471 256 2 32-8" 2 25-37
6 | 3 80 261" 16'-2" - 27-9" 202" 12-11" 58" - 6 3 31-0" 201.75 | *4 378" 24 27'-8" 39'-9” 29'-7" 3 384" 3 29-4"
7 7" 80 3010 2011 1'-0" 32-2" 24'-9" 17-8" 10-9” B 7 4 359" 291.08 | *5 2410 _® | *5 31-10” 46"-11" (& 33-9" 3 440" 3 33-6"
8 4 80 35-9" 258" 15'-9~ 36'-10" 297" 2274 151" 7-10” 8 4 406" 350.83 | "5 506" (® | *5 36'-0" 526" (6) 37'-10” 3 49-8" 3 377
TABLE OF REINFORCEMENT BARS FOR ONE END
FIE) BARS EQUALLY SPACED LE) BARS FI(E) BARS EQUALLY SPACED HE) DOWELS | WG DOWELS UE, DOuES 1-K(E) BAR 1-KIE) BAR 2-WE) BARS 2-WIE) BARS
C ° o o o o
45° WALL 45° WALL 15° WALL 450 WAL 150 WALL ® 45° WALL 15° WALL 45° WALL 15° WALL
H | SIZE | NO. C [ Cy Cq LENGTH | SIZE | NO. Co LENGTH | SIZE | NO. C, [ [} Ca LENGTH | NO.|LENGTH NO. | LENGTH LENGTH SIZE ol LENGTH | SIZE Ce LENGTH |SIZE LENGTH SIZE | LENGTH
3 *4 [ 10| v-11” | 22 20" 21" 9-3" w4 | - = - *4 |8 -1 | 2-2” 20" 21" 9-3" 330" [3 |30 46" *5 | 4-3" 5-9” *5_ | 3-10" 5-47 | *5 206" 5 14-11"
4] *4 [12 ]| r-nv | 2-8" 2-3" 2-4" | g-g9" *4 | 1| 310" | &-5° | *4 |10 | 1-11" | 2-8” 2"-3" 24" 9-9" 430" |4 |30 46" *s | 5-0" 66" 5 | a-a- 5-10" | *6 26'-4" "6 19-2" NUMBER OF HEADWALL
5 =4 |15 | t-1r | 32" 276" 2-7" | 10-3" | *4 | 2 | 4-6" 717 | 4 |12 | 1-n | 32 26" 21" 10-3 | 5] 3-0° |5 | 3-0" 26" 5 | 58 72" 5 | 4-10" | e-av [ *6 322" 6 235" PIPE RUNNERS
6| *5 |18 | -1’ | 3-8" 29" 2-10" | 10-9" | *5 | 2 | 5-3" 7-10" | *5 |14 | 1-n" | 3-8” 29" 2-10" | 109" | 6 | 3-0° |6 | 3-0" 46" 5 | 6-5" 7-11" | *5 | 5-4~ 6-10"_| "6 380" *6 278" FOR 1 END
7| *5 | 20| 2-0" 43" 31" 327 | 15" | *5 | 3| &-0" 8-7" | »5 |16 | 2-0" | 4-2" 31" 317 w-a' | 7] 3-0° |1 | 3-0 46" SR 87" *5 | 5-10” 74 |1 B @) | *7 311" o
8 | *6 | 23] 21" 4-10" | 35" 36" | 12-1” | *6 | 3| 6-9" 9-4" | *6 |18 | 2-1" | 4-8" 3-47 35" -1~ | 8 | 3-0° |8 | 3-0" 46" “5 | 7-10" 9-4" 5 | 6.5 =K 527 @ | 7 362" S NO. | S -
0 | 5 |23 | 1
TABLE OF REINFORCEMENT BARS FOR ONE END w 5 |24 | 1
UE) BARS - ONE PER EACH LENGTH SHOWN ULE) BARS - ONE PER EACH LENGTH SHOWN V(E) BARS VIE) ARS :g 2 gz {i
et e 12 a4 0 127 *4-EQUALLY SPACED "4-EQUALLY SPACED - :
45° WALL 15° WALL 45° WALL 15° WALL 1‘5‘ ; g; :g
5 ;
H Cq Cs Co Cio Cu Ci2 Ci3 cu® C7 Cs Cy Cio Cu Ci2 Ci3 Cua No. Cis Cis Cir Cis C19 LENGTH | NO. Cis Cis Ciz Cis Cig | LENGTH 16’ 8 |29 | 13
3 62" 1-9” 175" = = - - - 46" 81" 12-9” - - - - - 10 | 3-10" 9" 22" 25" | _1-0" 67" 7 | 3-10” ER 22" 2-5" | 1-0" | e-1" 17 | 8 |30 | 14
2 6'-2" 1-9” 17-5” 2317 | - - - -- 46" 8-7" 12-9" | 161" -- -- - - 13| a-n- 10" 2-9" 3-0" | 1-0” 79" 9 | _a-u~ 10" 2'-9” 3-0" | 1-0" | 79" 18 | 8 |3 | 14
5 6'-2" 1-9” 17-5" 231" | 28-9" | -- -- -- 46" 8-7" 12-97 | 161~ | 21-0" -- -- -- 15 | 5-11" 10" 3-3" 36" | 10" 8-9" 1| s5-u- 10" 33" 36" | 1-0" | 8-9" 19 | 9 |32 15
6 6'-2" 1-9” 17°-5” 231" | 28'-9" | 34'-5" - - 46" 87" 12-9" | 1e-1_ | er-0 | 252" -- -- 18 | 6-11" 10" 39" 40" 1'-0" 9-9” 14| e-1" 10" 3-9” 24-0" | 1-0" | 9-9" 200 | 9 |33 | 15
7 62" 1-9” 17-5" 231" | 28-9" | 34'-5" | 40'-0" - 76" 87" 12-9" | 161" | 2r-0v | 252" | 294" - 21 | g-0” 1" 4-ar a1 1-0” 10-11" |16 | 8-0" 1 44" a7 | r-0" | 10-1” 2 | 10 |34 | 16
8 6'-2" 1-9” 175" 23-1"_| 28-9" | 34'-5"_| 40'-0" | 47'-3" 46" 87" 12-9" | 161~ | 2r-0" | 25-2" | 29-4~ | 33-5" |24 | 9-0" 1 4-107 | 5-1” 117 i2-1"_| 18 | 9-0" - 4107 | 51 | el 121" 22° | 10 | 35 | 16
TABLE OF REINFORCEMENT BARS FOR MINIMUM 'S - ONE END Cs Ce 'S
Y(E) BARS [RIE) BARS | Z(E) BARS S(E) BARS T(E) BARS  |P(E) BARS EN
12-#5 6-%5 24Q12"" *4012" #40]12" 8-=5 - i 2131 21-3n
@ ® @ O) ©) ® & ~ ¢ CULVERT
~N
s H | LENGTH | LENGTH |No.| LENGTH |No.| LENGTH |No.| LENGTH | LENGTH y R
=9 | 3 [ -4 [ 19-107 |10 | 5-4" [20 | 6-10" [10 | 3-0" | 6-g7 | 1'-0/p" (=384 | | 5 (H=3") : ki ..
=9 | 4 1-4- 22-10" |10 | 5-4" [23 | -10" |10 | 3-0" | 7'-8” =07 (H=5"-8" 57" (H=4'851 5
=5 5 6-9” 21-1" 6 5-4" |21 | 6-10" 6 3-0" | &-8” 6./6,, (‘J‘j?ﬁ;al) 7 LT T
=6 | 6 7-10" | 252" 7 5-4" |25 | &-10” 7 3-0" | 98" z 45° WALL 15° WALL
=r| v [ g 29-3" |8 | 5-4" |30 | 6-10 |8 | 3-0" | 10'-8" K(E) BARS Kl BARS FOR BOX CULVERTS  FOR PIPE CULVERTS
=8 | & 10"-4" 33-4" 3 5-4" |34 | 6-10"_| 9 3-0" | 1-8”
VARIES VARIES J(E) DOWELS o NOTES FOR TABLES:
% &y, R () THE NUMBER OF S(E), T(E) AND Z(E) BARS SHALL BE INCREASED
. . 3 16" L6 TR BY 1 FOR EACH 1 FOOT OF INCREASE IN DIMENSION “W; .
T 5 2 o - I f 1 0%5./
& & © © - - Ss "% (2) THE_LENGTH OF R(E) AND Y(E) BARS SHALL BE INCREASED BY
& & & 1'-1%" FOR EACH 1 FOOT OF INCREASE IN DIMENSION 'S
3¢ (15° WALL) c2 . ¢ s . e 1 // (3) THE NUMBER OF P(E) BARS SHOWN ARE FOR SINGLE SPAN PIPES
82 (45° WALL) Wy || Ay 707 OR BOX CULVERTS. THIS NUMBER SHALL BE INCREASED BY 4
2 H - 70007, FOR EACH MULTIPLE OF PIPE OR BOX ADDED.
N 45° WALL 15° WALL lgl7lglg Ly L , oLy L2 L3
N 5 nla il %50/ FOR BOX CULVERTS FOR PIPE CULVERTS 470 \ 0 ™1 (4)  THIS DIMENSION SHALL BE INCREASED BY 1'-1%" INCHES FOR
CUT LINE S53¢ CUT LINE Sg3¢ EQUAL SPA. TOEWALL END EACH 1 FOOT INCREASE IN DIMENSION “S.
Salne 2aJa
v o H(E) DOWELS PIPE RUNNER LAYOUT (5) 2 BARS FOR 15° WALL. 2 BARS FOR 45° WALL.
NL+4"" (15° WALL)
NR+6" (45° WALL) ¢4 ¢ ¢ 7 a THE LENGTH OF THIS BAR INCLUDES ONE 1'-6" MINIMUM LAP.
| 3 18 | 1 » -
D(E) AND DI(E) BARS FIELD CUTTING DIAGRAM FIELD CUTTING DIAGRAM I ] SHEET 2 OF 2
F(E) AND FI1(E) BARS V(E) AND VI(E) BARS | s a-
3 N H o I
L 5 % Ilinois
& = ~
::E D[' ( Zollway
c 1 SAFETY END TREATMENT FOR
co | 6" |z | 7(E) BARS SINGLE AND MULTIPLE CULVERTS
30° SKEW, 1:4 H<8’
FOR BOX CULVERTS FOR PIPE CULVERTS >
ool ¥ ovaca L(E) BARS S(E) BARS AND S=VARIES
6-1-2009
areroven. Ll pare T(E) BARS STANDARD B18-05




? N—t
S ) [ l0" [N NE)D (RGN T¥569 109 1-6"”
feesdedseosecpsesssheoses SEE NOTE 1\ focepoposssesed [oeossosshobsos MIN.
T e doradoiieost SEE NOTE 1— 1-6"
§§§g§ | SEE NOTE 1 e SEE NOTE 1—| MIN. , T
esosy | \essss ‘ W
seos | b3S SEE NOTE 2JI : JEecsoesssossse {
Geosd 0555 . . ]
55035] | 25025 o8 gls ’ S PN I
Sossd | o . . : zlS
505 | SSo5s oe0s 3w . ‘ ct el o) BlE
59559 S90S S350, Bl : _ 1 &
2 o555 | o558 5 0508 N $ i<
20 G ) £ D
gl [ e R 5555 SECTION A-A SECTION AT HEADWALL
25509 ! r So5e 508
5556, | N o058 558
55559 | 55s Soss
c?gg’é’ | gooooooo c‘,’c?c?g’ 0000
9500 . 9609, 0500, 000000
oog’ooc? | ogoogooo 00050000 0000000
9%o ‘ 5002 oogog
i
o (<]
PLAN-O" SKEW, H=4" PLAN-O" SKEW, H= 8’
L OTHER PRODUCT OR
L STONE RIPRAP
oo < L] BEDDING MATERIAL
T e e (AS REQUIRED)
y 620006200620 'oooo p 7 7075 500057 ’000000 A - “ FILTER FABRIC
SEE NOTE PCTRE € SRAETEE /0% 05297 4 95995 SR (AS REQUIRED)
1
SECTION B-B
NOTES:
1. THE PREFERRED METHOD FOR ACHIEVING EROSION
PROTECTION AT END SECTIONS SHOULD BE THROUGH
THE USE OF PRODUCTS THAT PROMOTE
REVEGETATION WITHIN THE AREA OF CONCERN.
2. THICKNESS "+ WILL BE DETERMINED BY THE
MANUFACTURER’S RECOMMENDATION FOR THE
PRODUCT USED.
3. EROSION PROTECTION PLACEMENT SHALL BE
INSTALLED FLUSH WITH ADJACENT GRADE.
4, FOR USE WITH STANDARDS BIO TO BIS.
5. STONE RIPRAP SHALL BE IN ACCORDANCE WITH THE
, STANDARD SPECIFICATIONS AND DRAINAGE DESIGN
PLAN-SKEW, H=14 PLAN-SKEW, H =8’ MANUAL.
Illinois
( Tollway
DATE REVISIONS
3-01-2010] REVISED EROSION EROSION
PROTECTION AND NOTES PROTECTION
3-11-2015| REVISED NOTES
z ;O »Q >éa\uauc-b
3-1-2010
APPROVED. . . ... . DATE STANDARD B19-02




TOP SLOTS
/4”)(4”)(2” FOR GRATE

INTERMEDIATE SLOTS

6''x4"x2" FOR GRATE (TYP.)\

4'"'x4'"x2" FOR GRATE

/BOTTOM SLOTS

1 A . . . ) . . T
_——— 1 1 | | | - | | | | | | | | |
ol % &>~ 7. DIAMETER EXPANSION +|= 2 DIMENSIONS AND QUANTITIES IN TWO WINGWALLS 1:4 SLOPE
t HEE: BOLTS AT 18" CTRS. = _1 g
Sla (BOTTOM SLAB) =|- . CONCRETE __ |REINF.
- 28y S CULVERT DIMENSIONS NO. OF SPACES CONCRETE |y
3155 a5 s HEIGHT H L s T A E B c D 3. (POUND)
36" 3-8 | 14'-0" 14°-5/g" 2v | 2-8 | 2-2v | 22 | - 4 - 1.33 188
g4 L I. | | | 1 I l_?l I = I I : I . I = I I—I a2 4-37 | 16'-4" 16°-10” 2" | 3-27 | 287 | 2.2 | 4 - - 1.78 259
48" 497 | 184" 18°-10% | 27 | 32" X B X S - 2.23 304
v BARS \_hiE) BaRS i 22| 22 &
L 54" 5-37 | 20°-4" 20-11Yp | 2 | 36 | 2t | 202 | 4 2 - 2.72 379
60" 5-10" | 22'-8” 23-4% 20 | 3-6 | 22 | 22 | - 8 - 3.36 468
PARAPET WALL MAY BE PLAN
REMOVED AND RECAST
(FIELD ENGINEER OPTION)
a
THICKNESS OF
TOP SLAB W (8'-4" MAX.)
8" (84" MAX.) ,_ 8" | E]:
TABLE OF BARS
TYPE I IN ONE WINGWALL 1:4 SLOPE
(= =] .
> ~
(. | BN NO. 4 REINFORCEMENT BARS
_ =4 V(E) BARS AT 12~ e o
= oxE C .| HEIGHT MARK(E) TYPE | pegip |LENGTH| o b
=S H———7a" DIAMETER EXPANSION 3 J ¢ -
3¢ = BOLTS AT 18" L1 e Bars Tl 36" h 36 STR. | 4 |13-8"
%4 h(E) BARS AT o 3 S 3/4" EXP BLT | --- 3 -
) FLOW LINE EQUAL SPACING v 36 2 7|56 | 20" | 36"
=i / , STATION, OFFSET AND X @ nE) BARS x 36 1 15 | 327 | 2-27 | 1-0"
’ T | INVERT ELEVATION TYPE 2 " " e
= " h X 16'-0"
B D_., g v\ 5 \\A‘ R A“ N AA' R A\ r X(E) BARS 12 3/4" EXP BLT - 4 i
S . . . . A N S S N . . . - 3. : 1 , v a2 2 10 |e-0" |1-1" | 417
S N - N 7 g [ WE BARS x 42 1 17| 320 | 2020 | 17-0”
EXISTING CUTOFF WALL . K N .
l & o " . > 48" h 48 STR. 5 18-0"
® i . . . 3 "
4 +E) BARS B 4J 5 4 wiE) BAR AT 12 5 o 5 3/4" EXP BLT | --- 4 | ---
% v 48 2 12| 6-57 |1-10" | 4'-7"
= }m:_) BARS  [——s(E) BARS « 48 ) 19 | 320 | g | 1o
4 S(E) BARS @ 12" o 8 |
z
N 54" h 54 STR. 6 |20-0"
AT 12 SECTION A_A . e RCTREN TYPE 3 3/4' EXP BLT - 4 .
4 niE) BARS AT 12 —1 WIDTH OF FLOOR SLAB | v 54 2 14 e [1-107 | 517
— x 54 1 21| 3-2v | 2-2v | -0
NOTES: %3 CUT BARS IN FIELD a0 | an SECTION B-B oo h 6o prey 7 |22-ar
TO FIT MINIMUM 2~ .
1. V(E) BARS ARE TO BEGIN AT THE CULVERT END OF THE SLOPE HEADWALL " < " 3/4" EXP BLT | --- 5
VERTICAL CLEARANCE 8 SINGLE BOX ¢ 84" WIDTH A > | e | | e | 5ege
2. ¥, DIAMETER EXPANSION BOLTS SHALL CONSIST OF SELF DRILLING x 60 1 23 | 327 | 2-2 | 10"
EXPANSION SHIELDS AND ¥ DIAMETER HOOKED BOLTS. HOOKED
BOLTS SHALL EXTEND A MINIMUM OF 9 INTO NEW CONCRETE WITH
ANCHORAGE IN ACCORDANCE WITH THE STANDARD SPECIFICATIONS. TABLE OF BARS IN SLAB 1:4 SLOPE
MINIMUM CERTIFIED PROOF LOAD = 4,080 LBS. (PER FT. OF FLOOR SLAB WIDTH)
NO. 4 REINFORCEMENT BARS
EXISTING HEADWALL CULVERT NO. REINF. BAR [CONCRETE CLASS .
TO BE REMOVED HEIGHT MARK(E) TYPE REQ'D LENGTH ° LB. % [SI (C.Y) % (M
36" n 36 1 1 4r-1 2:-1 | 2'-0" 27 .45 l. ALL EXPOSED CONCRETE EDGES SHALL HAVE A ¥" X 45° CHAMFER.
w 36 STR. | 1 1350 CHAMFER ON VERTICAL EDGES SHALL BE CONTINUED A MINIMUM OF
+ 36 STR | 18 | W-(0-4" ONE FOOT BELOW FINISHED GROUND LEVEL.
Yy EXP BLT | --- | 0.67
s 36 3 | 3.7 2. COVER FROM THE FACE OF CONCRETE TO FACE OF REINFORCEMENT
42 n 42 1 1 4-7" 2:-7 | 2'-0" 32 .53 BARS SHALL BE 2’ UNLESS OTHERWISE SHOWN.
_____ w 42 STR. | 1 15°-9"
t+ 42 STR | 20 | w-(0-4 3. CONCRETE QUANTITIES SHOWN ARE FOR REINFORCED CONCRETE BOX
Y4 EXP BLT .- 0.67 --- CULVERT HEADWALLS.
s 42 3 | 3-7
EXISTING CULVERTS EXISTING APRON TO BE 28" n 48 1 1 47 277 | 2-0" 33 58 4, PAY ITEMS ARE IDENTIFIED BY AN ASTERISK ().
TO REMAIN REMOVED IF APPLICABLE w 48 STR. | 1 17°-9"
+ 48 STR | 22 | w-0-4 5. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL DISPLACEMENT
SAWCUT OUTSIDE AND INSIDE Yy EXP BLT | --= | 0.67 TO UNITS OF HORIZONTAL DISPLACEMENT (ViH).
OF HEADWALL 2' DEEP.  f= = =— — s 48 3 | 3-77
REMOVE CONCRETE HEADWALL —| 547 n 54 1 1 g | 2-ur| 2-o” 37 64 6. ALL REINFORCEMENT BARS SHALL BE EPOXY COATED (E).
\ w 54 STR. | 1 19°-9
+ 54 STR | 24 | W-(0"-4
¥ EXP BLT | --- | 0.67
s 54 3 | 3-7
60" n 60 1 1 g1 | 2-ur| 2o 39 ED)
w 60 STR. | 1 221"
+ 60 STR | 26 | W-(0"-4"
Y4 EXP BLT .- 0.67 ===
s 60 3 1 3-7 . .
Ilinors
REMOVAL DETAIL NOTES: ( Tollway
1. TYPE 2 “v(E)" BARS SHALL BE ORDERED FULL LENGTH AND CUT IN THE FIELD.
THE REMAINING PORTION OF THE “v(E)" BARS SHALL BE USED IN THE OTHER WALL. DATE REVISIONS HEADWALL TYPE IV
2-07-2012| REVISED TABLE QUANTITIES CONCRETE BOX CULVERT
2. THE LONG LEG OF THE “n(E)” BAR SHALL BE VERTICAL. AND NOTES "
3-11-2015| REVISED TABLE TITLES AND < 84" WIDTH
@Q»Q%ovo«cf& 3. SEE STANDARD B23 FOR GRATING DETAILS. NOTES
2-7-2012
APPROVED. . . ... ........ DATE 3-31-2016| STATION, OFFSET & INVERT
CHIEF ENGINEER ELEVATION MOVED. STANDARD B20-05
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[—— SEE TYPICAL GRATE DETAILS
t -+ I = Ceener | |7
O o e 1 1 o O L =
PLAN VIEW (NO SKEW)

&

R
(R,

R

SINGLE BOX CULVERT £ 84" WIDE

TOP OF WINGWALL
A

Max.

¢ ROADWAY
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N RRRRARRRRIRRR,
A
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SECTION A-A

END TREATMENT -

MULTIPLE OR

SINGLE CELL

BOX CULVERT

SEE
TYPICAL

1:4 SLOPE

GRATE
DETAILS
NOTE: :
REINFORCEMENT BARS AND GRATE SPACING ARE
SIMILAR TO BOX CULVERT AT NORMAL (NO SKEW). PI_AN VIEW (WITH SKEW)

SINGLE BOX CULVERT £

84" WIDE

CHIEF ENGINEER

pare  2-7-2012

L

VARIEg
MIn, 5?,(/2“

STATION, OFFSET AND
INVERT ELEVATION

Yo' X 17 (TYP.)
BAR NO. 2

/ l'/

x BAR NO. 1

2'-6" TYPE A GRATE

2'-0" TYPE B GRATE

GRATE

(WITH SKEW)

o o
> N x
- > N
N BAR NO. 2 N ~
¢ ~ [ L) s 8 ~
o [i4 4
G 5 =
N Vo' X 1" (TYP.) N 1%
o \ Y a
=
o ~ a4 2 IR
= S~ S~ z wv ~
2 2 g
& - . & o -
2 g s =2 z E]
3 I =z 3 Q «
w < o w ] <
@ < - L
[sa]
- |5
R i - 3 t
Eni U _{,E':- i En? | i
Ya L Yo" |
2'-6" TYPE A GRATE o
2'-0"” TYPE B GRATE
GRATING DIMENSIONS AND QUANTITIES
IN ONE HEADWALL TYPE IV
BASED ON A 1 FOOT WIDTH, 1:4 SLOPE, AND NO SKEW
GRATES BARS FOR ONE GRATE GTSSIN)G *
CULVERT BAR NO. 1 BAR NO. 2 .
HEIGHT | [NUMBER | TYPE I—gRs BARS
REQUIRED | REQ’D. REQ'D LENGTH REQ'D LENGTH EACH GRATE
36" 6 B 2 | w-o0.75 %-1 1-107" | 16.6W - 19.3
B -4y 3 - 22,
a2 5 A 2 W-0.75 |W-1:33 2'-4Yy 18.3W - 22.4
1 2 0.5 1'-10'2"” | 16.6W - 19.3
48~ 8 B 2 | wors LBl ooy | leew - 193
4 A 2 W-1.33 2-4/," 18.3W - 22.4
410 W-0.75 -1
5 4 2 0.5 1-10'/2" 16.6W - 19.3
60" 10 B 2 | w-0.75 %-1 1-10%" | 16.6W - 19.3
DIMENSIONS 'S FOR SI OPE 1:4
FOR VARIOUS CULVERT SIZES AND SKEWS
CULVERT NO - o ¢ 500 o ¢ 300
HEIGHT SKEW <10 10°¢20 20°¢ 30
36" 14'-5'/g"" 14'-7%4" 15'-4"/" 16/-8"
42 16°-10" 17°-1" 17-11" 19'-5/4"
48" 18'-10%4" 19'-2V/4" 201/ 21°-10"
54" 20°-115" 21-3%" 22'-3%" 24-2%"
60" 23-4%" 23'-8," 24'-10%" 26'-11,"

GENERAL NOTES:

20

Y

SECTION B-B

1. ALL TABLE DIMENSIONS AND QUANTITIES ARE FOR SINGLE
BOX CULVERT HEADWALLS. TO ADAPT ANY OF THESE TABLES
FOR DOUBLE BOX CULVERTS, DOUBLE THE NUMBER OF

GRATES REQUIRED AND ADD AN ADDITIONAL WALL.

(WALL

THICKNESS SHALL BE SAME AS THE CENTER WALL THICKNESS

OF THE BOX CULVERT).

2. FOR QUANTITY CALCULATIONS DIMENSION “‘W” SHALL BE

MEASURED IN FEET.

3. QUANTITIES FOR SKEWED HEADWALLS 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

(VzH).

Hlinois
V 1ollway

DATE

REVISIONS

06-01-09

CHANGED SECTION B-B

DIMENSION REVISED NOTES.

02-07-12

DELETED SECTION FROM

PLAN VIEW.

GRATING FOR

HEADWALL TYPE IV

BOX CULVERT < 84 WIDTH

3-31-2016

STATION, OFFSET AND

INVERT ELEVATION MOVED.

STANDARD B21-03




8" L
(HEADWALL) (WINGWALL) -~
&
=
[ | | - |- | ] | ] || ] | M Wi
——] \_1op sLoTs \ INTERMEDIATE SLOTS
4'x4"x2"" FOR GRATE (TYP.) 6"x4"x2" FOR GRATE (TYP.)
A BOTTOM SLOTS s A
4"x4"x2" FOR 4
L GRATE (TYP.)] < _t
wv
. B =
o
o
o
-
s
L | ] ] ] | ] | ] ] | ] L]
- 1
VIE) BARS Mh(E) BARS
PL AN
NOTE:
B v(E) BARS ARE TO BEGIN AT THE CULVERT
| C END OF THE SLOPE HEADWALL
6" I
8 £
hI(E) BAR 3 0
IE) B s\ W SPA. o s
M
¢ s
m b r S 23
4 B sp
*‘I 3 (T3" A e 2'~9
24 v(E) BARS AT 12" (TYp; YP.) -
&L A
—_ ~
vI(E) BARS < o VARIES
May
*4 h(E) BARS AT - 9
FOUAL SPACING 2 M 6“25TATION OFFSET AND
+4 SE) BARS @ 127 % x(E) BARS AT 12" i
T — /._[NVERT ELEVATION
5 4 H(E) BARS ——2%% 5
+E) %% CUT BARS IN FIELD
BAR ., TO FIT MINIMUM 2"
| 4 HE) BARS AT 12 VERTICAL CLEARANCE
#4 n(E) BARS AT 12"
B ced SECTION A-A e
a0 | go
2
W W W
8'-4" MAX. 8'-4" MAX. 8'-4" MAX.
8" 2 MIN. 8" 8" 2 MIN. 8" 8" 8"
R (TYP.) (TYP.) R R
Q o X
X ¢ PIPE ARCH ¢ PIPE X BN
[ | | 7
— ; _ 1
x -#4 hl(E) BAR .
@ 8 CTRS. -
T 11 1L | ] EACH FAC “1L L ] = h(E) BARS
. x(E) BARS —}-
H W(E) BARS B — v(E) BARS
1 . Jn:' - L J:
. . ™| : : - :
o |
| | Jﬁ :
| | -1 sE) BARS
[—2-%4 vl(E)JI’

‘ WIDTH OF FLOOR SLAB ‘
!

SECTION B-B
ELLIPTICAL PIPE OR PIPE-ARCH

APPROVED . . 2-1-2012

CHIEF ENGINEER

BARS @ 6" CTRS.
EACH FACE (TYP.)

WIDTH OF FLOOR SLAB

‘ ‘ WIDTH OF FLOOR SLAB ‘
| —

F

SECTION B-B

SECTION C-C

CIRCULAR PIPE

DIMENSIONS AND QUANTITIES IN TWO WINGWALLS 1:4 SLOPE
PIPE-ARCH CIRCULAR DIMENSIONS NO. OF SPACES CONCRETE | REINF,
ELLIPTICAL  PIPE| CLASS SI AR
(SPAN <" 77') | (DIAMETER) H L S T u A E B c D Y. * (POUND)
RISES 307 3.2 | 120-0 | 124y | 2v | 20-8t | 20-2n | 2-2v | - 3 - .98 151
RISES 36" 3-8 | 14'-0" | 14'-5Vgr | 2v |28 | 20-2¢| 20-2¢ | - 4 - 1.33 188
RISES 42~ 4-3" | 16"-4" | 16’-10" 2" |32 | 28| 2-27 | 4 - - 1.78 251
RISES 48" 4-97 | 184 | 18-10%" | 2v | 327 | 22| 2-20 | - 6 - 2.23 295
RISES 54 54" 5'-3" 20'-4" 20'-11Y," 2" | 3= | 20-2| 22 4 2 - 2.72 370
RISES 60" 60" 5-10" | 22-8" | 23-4%" 2" | 3-6" | 20-2 | 22 | - 8 - 3.36 428
66" 6-4 | 24-8" | 25'-5Vg" | 2 | 36" | 2-2| 22| 4 4 - 3.96 517
12
I_L.‘ o
N
Cl/r o N N N
14 [
o 8"
TYPE 1 TYPE 2 TYPE 3
TABLE OF BARS TABLE OF BARS IN SLAB 1:4 SLOPE
IN ONE WINGWALL 1:4 SLOPE (PER FT. OF FLOOR SLAB WIDTH)
NO. 4 REINFORCEMENT BARS NO. 4 REINFORCEMENT BARS
NO. NO. REINF. BARS|  CONCRETE
H MARK(E) TYPE REQ'D LENGTH| a b H MARK(E) TYPE REQ'D LENGTH a b (POUND) % |CLASS SI (C.Y.) %
H 30 STR. 4 11'-8"" h 131 STR. 4 W-(0'-4")
toue PO U B v 131 1 8 5-0 | 4-47| 8~
32 v 30 2 | 5 |5%0")2-0" 30 . n 30 O R R R O ISR 2 T B 38
X 30 1 13 |3-2 |20-2 | 11-0" w 30 STR. | 1 121"
— t 30 STR | 15 |W-(0"-4")
H 36 STR. 4 13'-8 s 30 3 1 370
3-8 v 36 2 | 7 |5-6v|2-0m 36" h 136 STR.| 4 [w-(0-4"
X 36 1 15 |3-2 |20-2 | 17-0" v 136 1 8 5-6" |4'-10"| 8~
3 n 36 1 1 a-1r | 21| 2-0 58 .43
H 42 STR. | 5 |167-0" w 36 STR. | 1 14-1
4-3" v 42 2 9 |60 |- |41 T SR W';‘?';‘f,’"
X 42 1 1T |3-20 |22 | 1-0" S
h 142 STR.| 4 |w-10-4"
H 48 STR. | 5 [187-0" v 1:22 1 8 317 gg 288 . .
4-9 v 48 2 11 |65 |1-10" | 4'-7 4-3 w 12 otr. | 1 165"
X 48 1 19 |3-2 |20-2 | 17-0" t+ 42 STR | 21 |w-10"-4"
H 54 STR. | 6 |207-0" hs l:i SiR : ¥7
- PPV PR ™ . W-(0'-4")
5-3 v 54 2 13 |e-11" |1'-10" | 51 v 143 h s a7 | 5| g
X 54 1 21 |32 | 20-2 [ 1-0" g n 48 1 1 47 | 21| 2-0 70 .55
w 48 STR. | 1 185"
H 60 STR. | 6 |22-4" t 48 STR | 23 |W-(0-4"
5'-10" v 60 2 15 | 7-77 Jr-u” | 5-8 s 48 3 1 3-7"
X 60 1 23 | 320 |22 | 10" h 154 STR.| 4 |w-(0"-4
v 154 1 8 -1 |65 | 8
H 66 STR. | 7 |247-4~ i n 54 1 1 4-11 | 2-11 | 2-0 76 .60
6/-an vV 66 2 7 e lr-ne |62 w 54 STR. | 1 207-5"
A S B + 54 STR | 25 |w-(0-4"
X 66 1 25 | 320 |2-27 |10 s 54 3 ) 310
h 160 STR. | 4 [w-10-4m
v 160 1 8 7-8" | 7-0" | 8~
5107 n 60 1 1 4-11 | 2-11| 2-0 82 .66
w 60 STR. | 1 22'-9"
+ 60 STR | 27 |w-(0"-4")
s 60 3 1 3-7
h 166 STR.| 4 |W-(0'-4")
v 166 1 8 8-2 |7-67| 8" 87 7
6r-g n 66 1 1 4-11 | 20-117 | 27-0"
w 66 STR. | 1 24'-9"
+ 66 STR | 29 |W-(0'-4')
s 4 3 1 3-77
GENERAL NOTES:
. TYPE 2 “v(E)” BARS SHALL BE ORDERED FULL LENGTH AND
CUT IN THE FIELD. THE REMAINING PORTION OF THE “v(E)”
BARS SHALL BE USED IN THE OTHER WALL.
2. THE LONG LEG OF THE “n(E)” BARS SHALL BE VERTICAL.
L d L d
3. PAY ITEMS ARE IDENTIFIED BY AN ASTERISK ( %), I]]IIIOIS
4. SEE STANDARD B23 FOR GRATING DETAILS. /i Zollway
5. ALL CONCRETE SHALL BE CLASS SI DATE REVISIONS HEADWALL TYPE IV
6. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL 2-07-2012| REVISED TABLE METAL PIPE & PIPE-ARCH
DISPLACEMENT TO UNITS OF HORIZONTAL DISPLACEMENT (V:H). QUANTITIES CULVERTS
3-11-2015| REVISED NOTES
7. ALL REINFORCEMENT BARS SHALL BE EPOXT COATED (E). 3-31-2016] STATION, OFFSET_AND
INERT ELEVATION. MOVE, STANDARD B22-04




| L |
O [ M M Mm [ [ [
A
,,,,,,,,,,,,,,,,, _ ,,,,S,EETY\E‘F‘LL ORATE DETALS ) [ | t
¢ CULVERT
1] J ] o | EL R J J

PLAN VIEW (NO SKEW)

SINGLE BOX CULVERT < 84’ WIDE

VARIEs

L M,
> uin: Ve
STATION, OFFSET AND
FLOW LINE INVERT ELEVATION
I [
L |
SECTION A-A
END TREATMENT - MULTIPLE OR SINGLE CELL
BOX CULVERT
¢ ROADWAY

NOTE:

1:4 SLOPE

' | TYPICAL
6 "~ GRATE
(TYP.) DETAILS
L

PLAN VIEW (WITH SKEW)

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

APPROVED . .

" CHIEF ENGINEER

pare  2-7-2012

GRATING DIMENSIONS AND QUANTITIES IN ONE HEADWALL TYPE IV

GRATE DETAILS
(WITH NO SKEW)

o N
o o
> &N
N >
<
L [BAR NO. 2 s
BN
-~ ’) ~
© Vo g e ©
© /*/z X 17 (TYP.) °
o o
= =
= ~l ~11 O
I S
» _ »
= 5 =
S
« .
2 g
(. x
<
@
B| B o
FSi | S 7
> W >
R U _\.: U L
Yo" Ya"
2'-6' TYPE A GRATE
2'-0" TYPE B GRATE

LENGTH PLUS SKEW DISTANCE

BAR NO. 1 |
[ /

!
[

@

/’%" x 2" ‘

Ya"

Vo X 17 (TYP.)
BAR NO. 2

o

L Y x 2"

x BAR NO. 1

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

GRATES BARS FOR ONE GRATE GRATING
(POUND)
M peen | e s NO'EI\iGTH RS | ENGTH &
REQUIRED| REQ'D. | Regip, | L REQD. | - EACH GRATE
3-2" 5 B 2 W-.75 W'O‘;—§3-1 1'-10Y/2" 16.6W - 19.3
3-8 6 B 2 W-.75 w'olj—53'1 1-10Y/5" 16.6W - 19.3
- -4y 3w 4
4-3 5 A 2 W-.75 w3.53_, 2-4Y, 18.3W - 22
1 2 : 110" | 16.6W - 19.3
g W-1.33
4'-9 8 B 2 W-.75 0.5 1'-101/5" 16.6W - 19.3
_ Al
53 4 A 2 WoT5 w(;.53_] 2'-4Y 18.3W - 22.4
4 2 1'-10Y/5" 16.6W - 19.3
5-10" 10 B 2 W-.75 w'olj—53'1 1-10'" 16.6W - 19.3
- Al
6r-4r 4 A 2 wors W 1.83_] 2'-4Y/, 18.3W - 22.4
6 2 1'-10Y/5" 16.6W - 19.3
DIMENSIONS 'S’ FOR SLOPE 1:4
FOR VARIOUS CULVERT SIZES AND SKEWS
NO L 10° o/ o o/ 30°
H SKEW L10 10°L 20 20°L 30
3-2" 12/-4Y" 12'-6%4" 13°-2" 14'-3%"
3-8" 14'-5'/," 14-1¥0" 15°-4'/," 16°-8"
4-3" 16-10” 17°-1" 17°-11" 19°-5Y/4"
a-9” 18°-10%," 19°-2'/4" 20'-1'/q" 21-10"”
5-3" 20°-11Y/," 21-3%" 22'-3%" 24'-2Ys"
5-10” 23-4%" 23'-8%" 24'-10%" 26 -1
6-4" 25'-5//g" 25'-9%," 27'-0%" 29-4a"

N I/‘u

1

\\/—\

TYP.
Va"

Y

SECTION B-B

Yo"
2'-6" TYPE A GRATE
2'-0" TYPE B GRATE
GRATE DETAILS
(WITH SKEW)
GENERAL NOTES:
. ALL TABLE DIMENSIONS AND QUANTITIES ARE FOR
SINGLE CULVERT HEADWALLS. TO ADAPT ANY OF
THESE TABLES FOR DOUBLE CULVERTS, DOUBLE THE
NUMBER OF GRATES REQUIRED AND ADD AN ADDITIONAL
WALL. (WALL THICKNESS SHALL BE SAME AS THE
CENTER WALL THICKNESS OF THE CULVERT.)
2. FOR QUANTITY CALCULATIONS DIMENSION "W SHALL
BE MEASURED IN FEET.
3. QUANTITIES FOR SKEWED HEADWALLS NOT SHOWN.
4. PAY ITEMS ARE IDENTIFIED BY AN ASTERISK ( % ).
5. ALL SLOPES ARE EXPRESSED AS UNITS OF VERTICAL
DISPLACEMENT TO UNITS OF HORIZONTAL
DISPLACEMENT (V:H),
L d L d
Ilinors
( Zollway
DATE REVISIONS GRATING FOR
06-01-09 | CHANGED SECTION B-B HEADWALL TYPE IV PIPE
DIMENSION REVISED NOTES. AND PIPE-ARCH CULVERTS
02-07-12 | DELETED SECTION VIEW
FROM SKEW PLAN,
3-31-2016] STATION. OFFSET_AND ~
INVERT ELEVATION MOVED. STANDARD B23-03




¢ TRENCH
‘ PAVED SHOULDER

EDGE OF PAVEMENT
PAVEMENT (CONCRETE, FULL

[EDGE OF SHOULDER

INJECTION MOLDED 45° BENDS
WITH WATER TIGHT JOINTS
fEDGE OF SHOULDER

FLOW = | FLOW =

PIPE UNDERDRAINS, BEE
FABRIC LINED TRENCH 6" | |-
(OR 8 |
= |=
p} 2
O O
J J PIPE UNDERDRAINS, 6" (OR 8)
B (SPECIAL)
o [ [
] T
! CONCRETE DOUBLE SLOPED
A HEADWALL TYPE III (TYP.)

(SEE NOTE 6)

5

AT SAGS (LOW POINTS)

OF PIPE UNDERDRAIN OUTLETS

DEPTH ASPHALT. OR COMPOSITE) VARIES ‘ AGGREGATE SHOLLDER
sz 5B e N
\\\\\\\\\\\\<\\\//////// EXISTING OR PROPOSED o LA 9 - a5 ses rveican
SUBGRADE AGGREGATE 02,700 /// SIDE SLOPE CONCRETE SLOPED HEADWALL TYPE III FABRIC LINED TRENGH £ 5 (24" RADIUS MINIMUM)
(SEE. NOTE 2) ,_,' S :s.. %5h : Llq 15 NEEDED 10 ens (SEE STANDARD B10) ©R 8 "‘;’

K QLB ROHA08 Q- Qe Q00 REQUIRED DEPTH, p, ol |5

T o MAX. ISEE NOTE 12) i

SUBGRADE FILTER FABRIC PIPE UNDERDRAINS, 6" (OR a")< =

CHEMICALLY STABILIZED SUBGRADE L (SPECIAL) NR

PIPE UNDERDRAINS, FABRIC LINED TRENCH 6 (OR 8") EE R e BRIC ) o | !

PERFORATIONS SHALL BE TURNED DOWN (SEE NOTE 10) PIPE UNDERDRAINS, 6" (OR 8") H-1

(SPECIAL) Ml

LOCATIONS WITHOUT GUTTER | L !
ON_GRADE
EDGE OF PAVEMENTT PAVED SHOULDER ¢ TRENCH
PAVEMENT (CONCRETE, FULL |
DEPTH ASPHALT, OR COMPOSITE) VARIES ! DETAIL
S —] p—
SIDE SLOPE
AMMMILI/-LIV //// PIPE UNDERDRAINS, 6" (OR 8')
SUBGRADE AGGREGATE >/}///I/I//I/ 7 //g (SPECIAL)
(SEE NOTE 2) 5cas: 2 i A5 NEEDED To wer CONCRETE SLOPED HEADWALL TYPE [II -
B B000 SOQ I ;Q A _REOUIRED DEPTH, D. (SEE STANDARD B10)
U EIAMGAA | = xcvore o

. -
SUBGRADE FILTER FABRIC 2% MIN. (SEE NOTE 9)

CHEMICALLY STABILIZED SUBGRADE
FILTER FABRIC

PIPE UNDERDRAINS, FABRIC LINED TRENCH 6" (OR 8) ENVELOPE

PERFORATIONS SHALL BE TURNED DOWN (SEE NOTE 10)

LOCATIONS WITH GUTTER

¢ BARRIER

| CONCRETE BARRIER

‘ CONCRETE BARRIER

! BASE

\ CONCRETE GUTTER
(SPECIAL)

. THICKNESS OF P.G.L.
I CAPPING STONE

P.G.L. PAVED \
SHOULDER

PAVEMENT (CONCRETE, FULL

VARIES
DEPTH ASPHALT, OR COMPOSITE) ey

ASPHALT STABILIZED
SUBBASE (IF USED)

SUBGRADE AGGREGATE LN
(SEE NOTE 2) o0

SORXIFOOIHIO 9-%905 S

L — —
SUBGRADE FILTER FABRIC 2% MIN. (SEE"NOTE 9 1.5% MIN. (SEE NOTE 9) 2% i,
i SLOPE TO UNDERDRAIN (SEE NOTE g)
CHEMICALLY STABILIZED SUBGRADE MICKNESS OF CAPPING. STONE
PIPE UNDERDRAINS, FABRIC LINED TRENCH 6” (OR 8”1 (3 MIND
PERFORATIONS SHALL BE TURNED DOWN (SEE NOTE 10) FILTER FABRIC
ENVELOPE

LOCATIONS WITH VARIABLE HEIGHT DOUBLE FACE BARRIER

-

SUBGRADE FILTER FABRIC
CHEMICALLY STABILIZED SUBGRADE

0.063 DIA.

AFTER GALVANIZING

0.44”

RODENT SHIELD PLACEMENT SECTION A-A

APPROVE

CHIEF ENGINEERING OFF [CER

paTe 67172009

MAXIMUM ALLOWABLE DRAINAGE RODENT SHIELD INSERTED 1
DISTANCE TO OUTLET OR SEPARATION GROUT (TYP.) <" 2" 10 3 INTO PIFE [——1
DISTANCE BETWEEN OUTLETS
BACK OF
ROADWAY HEADWALL
PROFILE DISTANCE A
GRADE (%) y
<1 250 F1.
BETWEEN I AND 2 375 F1. S
>2 500 FT. INOTE 5) %
S
N N \\\

PIPE UNDERDRAINS,
6" (OR 8') (SPECIAL)

CAST-IN-PLACE CONCRETE
THRUST BLOCK 18X1BXIE ey

(SEE NOTE 7

TOP SLOPE TRANSITION FITTING
WITH WATER TIGHT WELDED BELLS

(SEE NOTE 1D
1’-0" MIN. COVER

EXISTING OR PROPOSED SLOPE

BOTTOM SLOPE TRANSITION FITTING
WITH WATER TIGHT WELDED BELLS

CONCRETE SLOPED HEADWALL
TYPE III (SEE STANDARD B10)

:

DETAIL OF PIPE UNDERDRAIN OUTLET ON HIGH FILL SLOPE

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 [S 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 0.57% SLOPE IN PIPE UNDERDRAIN.

IF 500" MAXIMUM DISTANCE 1S EXCEEDED, PIPE UNDERDRAIN SHALL BE INCREASED TO
8" DIAMETER AND TRENCH WIDTH INCREASED TO 16",

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

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

8" MIN.
OVERLAP

24"
(SEE NOTE 4)

12

SHIELD FILTER FABRIC

ENVELOPE

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

9. BOTTOM OF SUBGRADE AGGREGATE SLOPE FROM ROADWAY PROFILE GRADE SHALL NOT
BE LESS THAN 1.5% TOWARD THE PIPE UNDERDRAIN IN SUPERELEVATED SECTIONS.

10. A CA 16 BACKFILLED TRENCH SHALL BE USED WITH THE INSTALLATION OF A PIPE
UNDERDRAIN SYSTEM, EXCEPT THE PERCENT PASSING THE NO. 16 (L.18 mm) SIEVE
SHALL BE 4 * 4 PERCENT.

1. ALL JOINTS IN SLOPE DRAIN SYSTEM SHALL BE WATERTIGHT WITH A WELDED
INTERNAL CYLINDER ON THE SPIGOT END OF THE PIPE. FIELD JOINTS SHALL BE
WRAPPED WITH A DOUBLE WIDE MARMAC COUPLER. OR EQUIVALENT.

12. IF REQUIRED PIPE UNDERDRAIN SLOPE EXCEEDS 67%, PIPE UNDERDRAIN OUTLET ON HIGH
FILL SLOPE DETAIL SHALL APPLY.

Ilinors

DATE REVISIONS

V 1ollway

3-01-2018| ADDED MINIMUM THICKNESS OF

CAPPING STONE

3-01-2018|REVISED PIPE UNDERDRAIN OUTLETS]

PIPE UNDERDRAINS

TO SHOW 45 DEGREE BENDS

OR 90 DEGREE ELBOW.

ADDED DETAIL FOR OUTLET AT

HIGH FILL SLOPE.

3-01-2020[|ADDED COMPOSITE PAVEMENT AS

STANDARD B24-08

OPTION




225" X ¥ X 1" SAFETY BAR
(SHOWN IN TOP VIEW ONLY)
%' X 1" CORED
SLOTS FOR GRATE 544-1
ALIGNMENT (2 REQ’'D)

1//

Ya

1|/|6”

T
|
|
L
I
13"

L, .

H—

45° (TYP.)

5«

I0P VIEW

24//

22:’/4//

"

6” 227/8” 6//

369"
SECTION A-A

CAST FRAME

<3%¢i2¥30wLC§

APPROVED . . 6-30-2008

DATE

" CHIEF ENGINEER

22|/2u

24"

T44,§§1
C
| t
%f
Y
o
SECTION D-D

"

|
SIS
N
V Y
a%é%%%%%%%é : !
o ﬂ_}Q”
10"
SECTION B-B
D 4-1
=
=
P
TOP VIEW

CAST GRATE

]

2//

r X
58//
23/4”R
DETAIL OF VANES
- 22V/5" -
7 SPACES @ 3V N
SECTION C-C

NOTES:

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

REQUIREMENTS OF ART.
CASTINGS AND TO ART.

CASTINGS.

2. FRAME AND GRATE TO BE NEENAH FOUNDRY
COMPANY, NEENAH NO. R-3528-V, EAST JORDAN IRON

WORKS 7535 OR APPROVED EQUAL.

3. GRATE SHALL NOT BE BOLTED TO FRAME.

linois
V 1ollway

DATE

REVISIONS

03-31-14

ADDED FRAME AND GRATE

CASTINGS

FRAME AND GRATE

TYPE 20A

STANDARD B25-01




96" X 1" CORED SLOTS FOR GRATE
ALIGNMENT (2 REQ’'D PER FRAME)

225" X¥4'" X 1" SAFETY BAR
(2 REQ’D) (SHOWN IN TOP VIEW ONLY) B <_I
' |
e _ _ e ___ a0 ____ &N
| UL I | T
E T N | .
| | I i ,
il ] g :
N [ | (Al
| | I KF R
| | Il i 2
| | I : 5 s 2
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s | | s 11 | ~ -
I | I | >~ ‘o
| | I | N
H I [ ~
*%ﬂf EP I | | '
‘ ‘ I |
e 2 1L R 2 e | |
N /F me- . e N i |
T 45° (TYP) N
&
|
FRAMES BOLTED TOGETHER w/ .
(3) %-11 X 3 GALV. HEX. HD. B 4J >
BOLT AND NUT w/ GALV. WASHERS 10"
T0P VIEW SECTION B-B
24" 24" _
- 22"/4” 22_’/4//
2
N
|
N k\\/ v
1
7
N Z)
|
6" 227" » 221" g
30%," 307, SHEET 1 OF 2
SECTION A-A Hlinois
V 1ollway
CAST FRAME DATE REVISIONS
03-31-14 | ADDED FRAME AND GRATE FRAME AND GRATE
CASTINGS TYPE 22A
@ % 6-30-2008
APPROVED. . .. .. ... .. .. DATE STANDARD B27-01




(36w£2¥30wa§

CHIEF ENGINEER

DATE

6-30-2008

3V

] TN

{ [
N
N |
27T’R“/%// 5
DETAIL OF VANES
4 22'/2” -~
B 7 SPACES e 3Yg" _
<
SECTION C-C
D I
C
NS
N (@}
N [qN]
-y L
Yy
‘2114 DA
SECTION D-D TOP VIEW
NOTES: CAST GRATE
1. ALL FRAMES AND GRATES SHALL CONFORM TO 2 REQ'D)

THE REQUIREMENTS OF ART. 1006.14 FOR GRAY
IRON CASTINGS AND TO ART. 1006.15 FOR
DUCTILE IRON CASTINGS.

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

3. GRATE SHALL NOT BE BOLTED TO FRAME.

QP

SHEET 2 OF 2

linois
V 1ollway

FRAME AND GRATE
TYPE 22A

STANDARD B27-01




DIRECTION OF TRAFFIC [ >

EDGE OF PAVED GUTTER, TYPE G-2, MODIFIED OR GUTTER, TYPE G-3, MODIFIED (87'-0")

SHOULDER
GUTTER, TYPE G-2 OR

GUTTER, TYPE G-2 OR EDGE OF PAVEMENT
GUTTER, TYPE G-3 [ GUTTER, TYPE 6-37\

6'-0" 40'-0"" A
GUTTER T A - 6'-0 -
I GUTTER
TRANSITION TRANSITION
4 \

‘LDRAINAGE STBACK OF GUTTER = %@ %@ %@ §@ 9 g &

1L
k.
\

H=
H= |
]
H=K
H=K
H=E

STRUCTURE AS CP @ I
REQUIRED AGGREGATE SHOULDER i B
(SEE NOTE 3 ¢ POST —= I > A DRAINACEASSTRREUO%TIEEE
PLAN
VARIES . FACE OF RAIL G-2: 1"-2%4" o FACE OF RAIL
G-2: 1'-2%4" MIN. G-3: 2/-2%"
R M E Wm
PAVED SHOULDER AGGREGATE SHOULDERS égEEIEELATEYiEO%LDERS
SPECIAL, TYPE C PAVED SHOULDER '
— GROUND LINE . GROUND LINE
7 /xy
R s S Wy
GUTTER, TYPE G-2, MODIFIED OR
GUTTER, TYPE G-3, MODIFIED GUTTER, TYPE G-2 OR
GUTTER, TYPE G-3

GUTTER, TYPE G-2 TRANSITION AND GUTTER, TYPE G-3 TRANSITION
AT TRAFFIC BARRIER TERMINAL, TYPE T1 (SPECIAL)

GENERAL NOTES:

I. GUTTER TRANSITIONS SHALL BE PAID FOR PER FOOT AS GUTTER, TYPE G-2 SHEET 1 OF 2
OR GUTTER, TYPE G-3, AS SPECIFIED IN THE PLANS.
2. REFERENCE ILLINOIS TOLLWAY STANDARD DRAWING C1 FOR ADDITIONAL 71!51’”015
GUARDRAIL INFORMATION. vy lotiway
ekl REVISTONS GUTTER TRANSITION AT
1-01-2011
3 ?VEEEEIEATEEINIFLC%&%SIOLOLLWAY STANDARD DRAWING C6 FOR SHOULDER TR A TRAFFIC BARRIER TERMINAL
o 3-01-2013| REVISED GUTTER
@o\»Q% 3-11-2015 | REVISED NOTES TYPE T1 (SPECIAL)
ouacd 3-1-2010 3-31-2017| DELETED SHEET 2
APPPOVED’CHI'EF' ENGINEERING OFF ICER DATE = men 3-01-2018 C;/EV;EEEDTEINDEESTHYELDF AT STANDARD 828_05




DIRECTION OF TRAFFIC C— >
101_0//

GUTTER,

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

ASPHALT WEDGE 400"

'ﬁ EDGE OF PAVEMENT

I—}C

[EDGE OF PAVED SHOULDER

B

. 6’-0"

GUTTER
TRANSITION

GUTTER, TYPE G-3

>

Z

N

I

y N = T v M M M / M M M
\ ==, I, I, o to %o ¥ ¢ b
] “TYPE G-3 MODIFIED © @) \
3 FRAME AND GRATE |
zL i
L> C LV D | DRAINAGE STRUCTURE
I - ¢ POST —= L’ F AS REQUIRED
AGGREGATE SHOULDERS, TYPE B | AGGREGATE SHOULDERS SPECIAL, TYPE C _
PLAN
B 4'-0" ‘ -3 -9
PAVED SHOULDER NCCREGATE PAVED SHOULDER g
\ SHOULDERS, TYPE B <
% GROUND LINE k10 VARIES TSRO0 CROUND LING
ey T TR m
O V3 00O 0
| A G 7
SECTION C-C _
>ECTION E-E PAVED SHOULDER AGGREGATE SHOULDERS
GUTTER, TYPE G-3. MODIFIED TRANSITION SPECIAL. TYPE C
GROUND LINE
Q0 £ ) //{\
o W iz
ASPHALT SHOULDERS,
PAVED SHOULDER WEDGE TYPE B GUTTER, TYPE G-3
\ VARIES VARIES
AR SPECIAL, TYPE C
| AWAWA\WX %\WWV‘Q L GROUND LINE
=7
G,
SECTION D-D GUTTER, TYPE G-3, MODIFIED T
ASPHALT SHOULDER TRANSITION NOTE:
SECTION F-F ESEEEHEET | OF THIS SERIES FOR

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

oaTe . 37172010

CHIEF ENGINEERING OFF ICER

IYPE T1

(SPECIAL)

SHEET 2 OF 2

linois
V 1ollway

GUTTER TRANSITION AT
TRAFFIC BARRIER TERMINAL
TYPE Tl (SPECIAL)

STANDARD B28-05




DIRECTION OF TRAFFIC C—>

EDGE OF PAVED SHOULDER

GUTTER, TYPE G-2, MODIFIED (62'-0')

GUTTER, TYPE G-2

’FEDGE OF PAVEMENT

6'-0" 40'-0" - GUTTER, TYPE G-2
ul GUTTER |—> A GUTTER I_, B
TRANSITION TRANSITION _
' ‘ _—BACK OF GUTTER | _ = =
T_ o N L 8
\DRAINAGE @ o
STRUCTURE ¢ POST —=i DRAINAGE STRUCTURE L; B
AS REQUIRED AGGREGATE SHOULDER S REOUIRED
(SEE NOTE 3) |
A
PL AN
VARIES  FACE OF RAIL oY
1'-2¥%4"" MIN., r 4 FACE OF RAIL
PAVED SHOULDER AGGREGATE SHOULDERS
SPECIAL, TYPE C PAVED SHOULDER AGGREGATE SHOULDERS
GROUND. LINE SPECIAL, TYPE C
I )
O/%W GROUND LINE
GUTTER, TYPE G-2, MODIFIE
GUTTER, TYPE G-2
SECTION A-A SECTION B-B
GUTTER, TYPE G-2 TRANSITION AT TRAFFIC BARRIER TERMINAL, TYPE T1-A (SPECIAL)
GENERAL NOTES:
I. GUTTER TRANSITIONS SHALL BE PAID FOR PER FOOT AS GUTTER, TYPE G-2
OR AS SPECIFIED IN THE PLANS. . .

Hlinois

2. REFERENCE ILLINOIS TOLLWAY STANDARD DRAWING C1 FOR ADDITIONAL L]b]]wagy

APPROVED . . . . .. ........... paTe . 17172011
CHIEF ENGINEER

GUARDRAIL INFORMATION.

3. REFERENCE ILLINOIS TOLLWAY STANDARD DRAWING Cl2 FOR SHOULDER

WIDENING INFORMATION.

REVISIONS

REVISED GUTTER

REVISED NOTES

REMOVED SHLDR DIMS

GUTTER TRANSITION AT
TRAFFIC BARRIER TERMINAL
TYPE T1-A (SPECIAL)

STANDARD B29-03




SLOPE STEEPER THAN 1:3

6" A

h(E) BAR\

V(E) BARS

v(E) BARS @ 12"

(CUT TO FIT IN FIELD)_|

PIPE AND HEADWALL

v(E) BARS e 12"

(CUT TO FIT IN FIELD)

NOTES:

1.

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

¢
|
|

CLASS SI CONCRETE SHALL BE USED THROUGHOUT.

T~ %\\\\
GO

h1(E)
BARS

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

=

|
\
1.D. OF PIPE

BAR BENDING DETAILS ARE DIMENSIONED OUT TO OUT
OF BARS.

EACH SIDE 4,
N (CUT TO FIT
IN FIELD)

2.
\\ :
\ L —hl(E) BARS e 12"
\ [

\ o
>
)
J

AN

STATION, OFFSET — T
AND INVERT

ELEVATION 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.

1.D. OF PIPE

—_ =
1

|

10"

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.

<
o
<
L
f
o
<
<
<
/@
o

alE) BAR/

h(E) BAR

wl(E) TO w3(E)
v . BARS

v
A | & |

SECTION A-A

[>~— wE) BAR

2'-0"
3"'CL

30
BARS |

" ™~—+(E) BAR
3 ‘ 7. CARE SHALL BE EXERCISED IN REMOVING ANY LENGTH
OF EXISTING PIPE SO THE REMAINING PIPE IS

UNDAMAGED AND FULLY FUNCTIONING.

™ w(E) BAR i

. 8.
’J.L CcL +(E) BARS @ 18(#)

E

SECTION A-A S.
(REINFORCEMENT) FRONT ELEVATION

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

3"CL

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

(DIMENSIONS)

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

a

1

11. FOR EROSION PROTECTION SEE STANDARD BI9.

TABLE OF DIMENSIONS AND QUANTITIES FOR ONE HEADWALL

45°
(TYP.)

SLOPE
OF
FILL A B c

INSIDE
DIA.OF
PIPE

4|/4u

REINF.
BARS
(POUND)

75
80
100
120
145

DIMENSIONS

h(E) BARS

127

CONCRETE
CLASS sSI

D E F
2-8 | Ty 3-6Y%"
A i
3-30 | 9T 4-5%a"
3-67 | 10-5Y, | 4117

4-1 | 124 | 5-10%

2-6"
2'-10"
3-2"
3-4"
4-0"

1.6 C.Y.
2.1 C.Y.
2.0 C.Y.
2.7 C.Y.
3.6 C.Y.

21"
24"
21"
30"
36"

1:3
1:3
1:3
1:3
1:3

-2
1'-4"
1'-8"
-7
1'-10"

2-6"
2'-9"
3-0”
3-3"
3-10"

-2

2|/2/I

v(E) BARS

-

|

1(E) alE) BARS

BARS

> >
Ly »

TABLE OF

24" 1.D.

REINFORCING STEEL FOR ONE HEADWALL

PIPE

0.D. OF PIPE

BAR 21" 1.D. 27" 1.D. PIPE 30" [.D. PIPE 36" L.D.

| IAN

MARK
(E)

SIZE NO.| LENGTH NO.| LENGTH

z
©

LENGTH

z
©

LENGTH NO.| LENGTH a

w-r 3% -
11'-0”_[2'-10"
42" - -
4-6" | 1-0"
48" [ 16"
0-17 | - -
=4 6-11" - - rent |- -
#4 4117 - - 1| s-n |- -

54 - N N - - - B

|

12'-0"
95"
47" - -
4-9"
4-10"
10-0" | - -
8-1" - -
6-1" - -
47" - -

13'-10"
11-0"
56" - -
547
54"
12-0" | - -
-6 | - -
8'-6" - -
76" B B

1 OF 2

#4
#4
#4
v *4
t #4
*4

9-3"
g-1"
32 | - -
4-0"
4-0"
- -
6-0" | - -

10"-2"
10"-2"
3-10 [ - -
43"
43"
86" | - -

't

2I

v(E) BARS (TURN OR CUT TO FIT IN FIELD)

=
1
=
N | =
o=

45°
(TYP.),

h(E) BARS
TOP & BOT

a(E) BAR

i
|
BN
—
o
!
|
©
—
o

!
1
!
— (N[ n(N|—

=N IN|—
== N[00 | NN

4|/4u

—_— =N~
— == [N

N

SHEET

v
\

RS

Hlinois
V 1ollway

wl(E) TO w3(E)
BARS e 12"

120

2 w(E) BARS

HEADWALL TYPE I

(PIPE DIAMETER <36')

DATE REVISIONS

PLAN

HEADWALLS
TYPE T AND II

2-07-2012| ADDED 21" AND 27 DIA
PIPE AND REVISED TABLE
QUANTITIES

REVISED NOTES

3-11-2015

2-7-2012

APPROVED . . DATE

STANDARD B30-02

" CHIEF ENGINEER




SLOPE STEEPER THAN 1:3

v(E) BARS e 12"

(CUT TO FIT IN FIELD)

¢ PIPE AND HEADWALL
I
[
[
[
Il

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

NOTE:

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

h(E) BAR
TOP & BOTT.
/
BAR —|| :
> ‘ \
il I N
1 1.D. OF PIPE I~ N —h1(E) BARS @ 12"
\\ EACH SIDE
1 N~ (CUT TO FIT
IN FIELD)
N~ .I -
S (N S S EVRPN NN ASUSNN N WS N
—_——— e e e e
‘ - w(E) BARS

‘ 8" ‘ A h(E) BAR\ V(E) BARS
~<] a(E) BAR Z@?~
~ \.
SO @
| \\\ : |
W | ~ |
o (&}
a [ - L
W - | 1 - |
& | STATION, OFFSET —, [
a | AND INVERT | I
= | ELEVATION | I
1 L
S L v .7 v ' | ~we® BAR
0 Y v., V v 7/@p\
v v V NV v v v
v
N, @ % n(E) BAR/ ~
N o
. Y, N e} i
. (&}
4 S
wl(E) TO e
Vw : w5(E) BARS
w(E) BAR—
: Lo o
SECTION A-A SECTION A-A
(DIMENSIONS) (REINFORCEMENT)
/%
NPZO IR o
N2 / T
© : |
S
< 0 e
Sy
‘ VR _ v(E) BARS
X .
(€} —
w T(E) BARS
[ ] zZ
- —_
] = b —
o
A L o
& - a
£ ~ —
ol g - 3 w ) S
o
a o
o =z
/ 5 45°
) = (TYP.)
® 4
| a® BAR @ h(E) BARS
~ o
© 45° e
(TYP.) 12+
h(E) BARS/ 5 a
TOP & BOT
S
a(E) BARS
wl(E) TO w5(E)
BARS @ 12" -
2 w(E) BARS
PL AN HEADWALL - TYPE TII
- (PIPE DIAMETER 236")
APPROVED. . ... ........... bDate 27172012
CHIEF ENGINEER

T(E) BARS e 18" (4)

E

FRONT ELEVATION

TABLE OF BARS FOR ONE HEADWALL
BAR 42" PIPE 48" PIPE 54" L.D. PIPE 60" 1.D. PIPE
MARK| SIZE | NO. | LENGTH | @ b || No. | LENGTH | o b || No. | LENGTH | o b || No. | LENGTH | o b
o | %5 | 2 [s-nt 49| - 2 [ 179 54| - 2 [ 9= [5-uv| - 2 | 25" [e-6"| -
h | *5 | 2 | 1r-17 [5-3"|6-2"| 2 | 19-9" [5-9" [7-0"| 2 | 22'-0" |6-4"|7-10"][ 2 | 24-1" |6-9" | 88"
hL_| 5 66" | - - 0 | 7 |- - 0 | 82" | - - 2 | 90 | - -
T T T 10 e e a7 11 T e (16 o2 B3 1 73 [t 59 15 | 710" 16" &2~
v | "5 | 14 | 5-10” | 1-0" [4-10"] 16 | 66" | 10" [5-6"| 16 | 7-1" |1-0" | 6-1"| 18 | 7-8" |1-0"|6-8"
w | "5 | 2 [ 1a-3" | - - 2 [15-10" | - - 2 |18 | - - 2 [18-10" | - -
wi | *5 | 1 | 120" | - - 1| 138 | - - 1| 152 | - - 1 [ 167107 | - -
w2 | %5 | 1 | 100" | - - | e | - - [ 3-a |- - L[ 150" | - -
w3 | %5 | 1 | 8-0" | - - 1| 98 | - - L[ w-et | - - L[ |- -
wa | =5 | - - - - 1 | 80" | - - I - L[ uear |- -
ws | w5 [ - - - - - - - - - [ e | - - L | 96 | - -
TABLE OF DIMENSIONS AND QUANTITIES FOR ONE HEADWALL
INSIDE | SLOPE DIMENSIONS concrere | FEINE-
: CLASS SI
PIPE | FILL | A | B c D E F (POUND)
42" | 13 [a-5]2-2] 4-asyr| 56 [ 14-97 | 664" | 3.8 C.. 400
48" | 1:3 |50 |25 411" | 60" | 16™-4%" | T-4Va" | 4l C.. 450
54 | 13 |5-77[2-8"[ 55" | 61" | 1813 | 8-2" | 56 C.Y. 500
60" | 13 |e-2v|2-u[ 6-0" | 7-07 [ 19-2%" | 9-0" | 6.5 C.Y. 600
SHEET 2 OF
Mlinors
( Tollway
HEADWALLS
TYPE 1T AND II
STANDARD B30-02




EARTH EXCAVATION FROM
FURROW TO REMAIN ON
SLOPE TO FORM DAM

STATION, OFFSET AND ELEVATION AS
SPECIFIED ON PLANS

STATION, OFFSET AND ELEVATION AS

EARTH EXCAVATION FROM SPECIFIED ON PLANS

FURROW TO REMAIN ON
SLOPE TO FORM DAM

APPROVED., . . . . .
CHIEF ENGINEER

DATE

1 1
i 2 PAVEMENT T
o
= EDGE OF
% |_— AGGREGATE
. <~ SHOULDER >
=il ] 50’ SPACING
= 3 = STONE CHECK
e 3 = DAMS (TYP.)
x
t V’ £
.(.’J
Z
(&)
<t
[a
(%]
- < -
50" SPACING ////////////// N
STONE CHECK—] CLEAR ZONE
DAMS (TYP.)
DEFINED CLEAR ZONE LOCATIONS
PLAN VIEW: NOT TO SCALE
,/*7CLEAR ZONE o oeR
. ; EDGE OF
-3 POINT PAVEMENT
=
o
o
7777777 - =
o
o
IR
U= _
N
P \\\\¥7SEE
FURROW
DETAIL
‘I, \\
TOP STONE CHECK DAM .
4
s
EROSION CONTROL BLANKET
TO EXTEND BEYOND
FURROW ONTO SLOPES.
1
1
1
1
UNCOMPACTED EARTH /
\ EXCAVATION FROM FURROW TO
' REMAIN ON SLOPE TO FORM DAM
\\\ /I,
FURROW DETAIL
3-31-2016 SECTION VIEW: NOT TO SCALE

STATION, OFFSET AND ELEVATION
AS SPECIFIED BY PLANS

|
< . EDGE OF
l " Eg L~ PAVEMENT
o O
e | e
u v /A
o SHOULDER
u o
L] ()
1] &
2
o
x
L (%]
—~ >
Xlo ~— GUARDRAIL
=z
L 58
=3
Ol
o 81.0
L |
L |
L |
u
SHIELDED LOCATIONS
PLAN VIEW: NOT TO SCALE
GUARDRAIL
EDGE OF
PAVEMENT
SEE
FURROW
DETAIL
NOTES:

1. INSTALL STONE CHECK DAMS AT 50’ SPACING ALONG
FURROW. STONE CHECK DAMS TO CONSIST OF CA-T7 STONE,
2" LONG, FILLED TO FULL DEPTH OF FURROW

2. FURROW TO BE SLICED/TILLED ALONG LEVEL CONTOUR
BEGINNING.

3. FURROWS SHALL NOT BE INSTALLED IN UNSHIELDED,
UNDEFINED CLEAR ZONE LOCATIONS.

Hlinois
V 1ollway

DATE REVISIONS

FURROW DETAIL

STANDARD B31-00




3l 3la
Sz 5-2"" (1.57 m) Tz 6'-2"" (1.88 m)
- MIN. - MIN.
. .
— | O — | O
i i
1 S 3 1 S 3
P s P I8
o o
USE MORTAR OR USE MORTAR OR
4" (1,22 m) SEALER (TYP.) 5 (1.5 m) SEALER (TYP.)
I.D. 1.D.
6 (150) 6 (150) 6 (150) 6 (150)
MIN. MIN. MIN. MIN.
SECTION A-A SECTION B-B

TYPICAL LOCATION FOR
LIFTING DEVICE.

TYPICAL LOCATION FOR
LIFTING DEVICE.

REBAR - (TYP.)
PLACED AT BOTTOM

REBAR - (TYP.)
PLACED AT BOTTOM

(125)
(125)

(TYP.)
(TYP.)

5
5

A B
r ¢ t
NO. 6 (NO. 19) BARS
TOP & BOTTOM—

>

NO. 6 (NO. 19) BARS
TOP & BOTTOM

BAR C1 TOP
BAR C TOP & BOTTOM
& BOTTOM (SEE TABLE)
(SEE TABLE) A BAR C TOP NO. 6 (NO. 19) BARS
5 (125) & BOTTOM 57-0" (152 m) LONG
~ |2 Uzs (SEE TABLE) TOP & BOTTOM
(TYP.)
5 (125)
NO. 4 (NO. 13) , ~ ===
4’ MANHOLE PLAN (TYP.)
SHOWING REBAR REINFORCEMENT NO. 4 (NO. 13) )
BAR LENGTH | RADIUS NO. 6 (NO. 19) UNLESS OTHERWISE SHOWN BAR C 5° MANHOLE PLAN
oo e SHOWING REBAR REINFORCEMENT
¢ (.98 m | (660) LENGTH | RADIUS NO. & (NO. 19) UNLESS OTHERWISE SHOWN
6-6" 22 7-0" 32
c1 (2.13 m) (813)
(1.98 m) (59)
m SHEET 1 OF 3
Illinois
( Tollway
DATE REVISIONS
FLAT SLAB TOP
4" (1.2 m) & 5 (1.5 m)
o rac s DIAMETER
3-31-2017
APPROVED. . .. ... .. .. .. DATE STANDARD B32-00




TOP & BOTT

NO. 6 (NO. 19) BARS

BAR C TOP

3l
= 7'-2" (2.18 m)
4 MIN.
o
i
T | T eme -8
i S
l
1 f -]
USE MORTAR OR
6’ (1.8 m SEALER (TYP.)
1.D.
6 (150 6 (150)
MIN. MIN.
SECTION A-A
TYPICAL LOCATION FOR
LIFTING DEVICE.
REBAR - (TYP.)

OM

PLACED AT BOTTOM

(125)

5
(TYP.)

" CHIEF ENGINEER

& BOTTOM
(SEE TABLE)
NO. 4 (NO. 13)
BAR C
LENGTH RADIUS
T'-6" 38
(2.29 m) (965)
APPROVED . . . paTe 3731-2017

NO. 6 (NO. 19) BARS

6’ MANHOLE PLAN

5" (1.52 m) LONG
TOP & BOTTOM

5 (125)
(TYP.)

SHOWING REBAR REINFORCEMENT
NO. 6 (NO. 19) UNLESS OTHERWISE SHOWN

NO. 8

(NO. 25) BARS
TOP & BOTTOM

BAR C TOP

&

(SEE TABLE)

3l
Tz 8-4" (2.54 m)
N MIN.
o
L
—_——t .
I 78
!
pr— 1 I [repp——
USE
7 (2.1 m) SEAL
1.D.
1 ars) || | _ | 7 (A75)
MIN. MIN.
SECTION B-B

TYPICAL LOCATION FOR
LIFTING DEVICE.

NO. 4 (NO. 13)
(300) CENTERS
DIRECTION

MORTAR OR
ER (TYP.)

BOTTOM MAT OF REBAR
SHOWN. TOP MAT IS

AT 12
EACH

(150)

6
(TYP.)
L o

BOTTOM

NO. 4 (NO

BAR C

. 13)

LENGTH

RADIUS

8 -0
(2.44 m)

3_gr
(1.12 m)

6 (150)
(TYP.)

7" MANHOLE PLAN

SHOWING REBAR REINFORCEMENT
NO. 8 (NO. 25) UNLESS OTHERWISE SHOWN

NO. 8 (NO. 25) BARS
5-6" (1.68 m) LONG
TOP & BOTTOM

SHEET 2 OF 3

Hlinois
V 1ollway

DATE REVISIONS

FLAT SLAB TOP
6 (1.8 m) & T’ (2.1 m)
DIAMETER

STANDARD B32-00




" CHIEF ENGINEER

3l Bl
A Fe 9'-6 (2.90 m) A e 10°-8"" (3.25 m)
47 MIN. g MIN.
o o
i ]
T | T ae 5 T | T aa a
(@} —
S =8 I s
o o
USE MORTAR OR USE MORTAR OR
8" (2.4 m) SEALER (TYP.) 9" (2.7 m) SEALER (TYP.)
I.D. 1.D.
8 (200 8 (200) 9 (225) 9 (225) TYPICAL LOCATION FOR
MIN. MIN, MIN. MIN. LIFTING DEVICE.
BOTTOM MAT OF REBAR
SECTION A-A SECTION B-B SHOWN. TOP MAT IS
NO. 4 (NO. 13) AT 12
(300) CENTERS EACH
DIRECTION
TYPICAL LOCATION FOR
LIFTING DEVICE.
BOTTOM MAT OF REBAR ><
SHOWN. TOP MAT IS
NO. 4 (NO. 13) AT 12 5
(300) CENTERS EACH S|z
DIRECTION M
2 W
S5
< =
34
B 864 2 |1 N B
L N (50) _T
L LX ©
N
_ NO. 8 (NO. 25) BARS - ¢
S|~ TOP & BOTTOM
s i A
>
[Coll ngt —
A | A
NO. 8 (NO. 25) BARS BAR C TOP
TOP & BOTTOM % BOTTOM
(SEE TABLE) <
O
BAR C TOP NO. 4 (NO. 13) NO. 8 (NO. 25) BARS
& BOTTOM BAR € ] 6/-0" (1.83 m) LONG
(SEE TABLE) TOP & BOTTOM
LENGTH RADIUS | 5/s (140)
36 45" (TYP.)
N RTIRE (259 m) | (1.42 m)
BAR C L 2/0;6? ((1Ngé 25)) LBOANRGS 9’ MANHOLE PLAN
TP & éOT%M SHOWING REBAR REINFORCEMENT SHEET 3 OF 3
LENGTH RADIUS ] 6 (150 NO. 8 (NO. 25) UNLESS OTHERWISE SHOWN
o o (TYP.) .
el I 8 MANHOLE PLAN linors
SHOWING REBAR REINFORCEMENT L]b]]wagy
NO. 8 (NO. 25) UNLESS OTHERWISE SHOWN
DATE REVISIONS
FLAT SLAB TOP
8 (2.4 m) & 9 (2.7 m)
<2%1»£2¥Sauax;b DIAMETER
APPROVED . . . paTe 3°31-2017

STANDARD B32-00
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