1/4"

6" pitch (0.9 Ib/ft)

6-#6b
spaced)

14" @ epoxy-coated

steel pipe pile.

See Section A-A for

epoxy coating limits.

@ spiral with

Class A concrete
(0.04 yd /ft)

ars (equally
(9.0 Ib/ft)

REINFORCED-CONCRETE FILLED EPOXY-COATED

STEEL PIPE PILE ENCASEMENT PLAN VIEW

1/4" @ spiral with

6" pitch

Steel H-pile

Class A concrete

6 - #4 bars
(equally spaced)

STEEL H - PILES

REINFORCED-CONCRETE ENCASEMENT PLAN VIEW

/Top of pile

|
Limits of \\\ ___Epoxy coated steel
reinforcing bars | E pipe pile limits
~ £
Flow line N Flow line
RO \\ WD 4
AN AN
|
~
[~ |
\\\
_ ] \__1/4" @ spiral
= \\ reinforcement
I~
T~ | Plain steel pipe pile
B #6 encasement
\
|
- A,
Plain concrete— A
|
\ Bottom of pipe pile
(end plate not shown)
SECTION A-A

TABLE OF MATERIALS
Steel H-Pile Minimum Reinforcing Class A
designation _pile bars, concrete,
diameter Ib/ft yd3/ft
HP 14 2'-3" 5.8 0.12
HP 12 2'-0" 5.6 0.10
HP 10 1'-9" 5.4 0.08

INDIANA DEPARTMENT OF TRANSPORTATION

REINFORCED-CONCRETE
ENCASEMENT FOR PILES

SEPTEMBER 2012

STANDARD DRAWING NO. E 701-BPIL-01

/s/ Richard L. Van(Cleave 09/04/12
SUPERVISOR, ROADWAY STANDARDS ~ DATE
s/ Mark A. Miller 09/04/12
CHIEF ENGINEER DATE
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B-U4da

1/4
45°

T 4% 4" T

| |

| |

: : 3/16

: 12" |

| = | i
: (typ.) : Section 4
[ [ Burn four equally spaced slots in lower
! |~ section before inserting extension
| ?n . i
Il © Il
1] . Il
I L £ Il
I S Il
1] = 1
I o I
I I
I I
I I
1| I R I N 1]
: : Section 1
| |
| |
| |
| |
| ,\/ ,\/ |

FOR FLUTED PIPE
—— - T \

: A A : // \ N

| |

| | - AN

| |

I ! e / Weld ring spacer \

| or chill ring I

| / /

|

| / ™~

Weld ring spacer
or chill ring

4" 4"
FOR ROUNDED PIPE

\
\ WELDING DETAIL

X 1/4"

1T\

\

»
%
%

Weld shall be
ground flush with
exterior pile face

/
/

~—

_—

\

|
|

/

Section 2

Section 3

WELDING SEQUENCE

INDIANA DEPARTMENT OF TRANSPORTATION

FIELD SPLICING PIPE PILES
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STANDARD DRAWING NO.

E 701-BPIL-02
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s/ Mark A. Miller 09/04/12
CHIEF ENGINEER DATE




PROCEDURE FOR SPLICING PARTIALLY DRIVEN PILING

1. Upper Pile Section

Prepare outside of both flanges and one side of web by beveling to a 45°

angle. Prepare all surfaces to be welded by grinding.

2. Lower Pile Section

&
w

WEB ELEVATION

FLANGE ELEVATION

END VIEW

o ﬂ
58/ |\
T 2

Both flanges
beveled at 45° to
exterior surface

Grind area beneath
web splice plate.

Prepare top of pile by restoring it to its original cross section. Grind all

surfaces to be welded, extending 1/2" beyond weld area(s).

3. Upper Pile Section

Fillet weld web splice plate to upper pile section at two locations.

4. Lower Pile Section
Tack weld two backer plates to inside of flange.

Backer plat7\ 1 Backer plates—R
i

Procedure continued on Standard Drawing E 701-BPIL-04.

Web beveled at/

45° to one side

Grind area beneath
web splice plate

Grind areas beneath
flange splice plates

Grind areas beneath
flange splice plates

/ 1/4/w :@
\, \/

Web splice pIate/

[

§ T |

Web splice
plate

Backer
plates

NOTES

1.

Steel H piling may be spliced in a horizontal position prior to driving,
using splice plates and web and flange welds as shown.

Two flange splice plates, one web splice plate, and four backer plates
will be required per splice.

All fillet welds shall be single pass.

See table for splice plate dimensions W and F.

SPLICE PLATE AND BACKER PLATE DIMENSIONS

1] ST <LK
,,
\/ A,

ELEVATION VIEW ELEVATION VIEW

END VIEW

OF WEB OF FLANGE
H-PILE SIZE HP 10 HP 12 HP 14
Flange Splice Plate, F 7" 81/4" 10 1/4"
Web Splice Plate, W 53/8" 6 3/4" 8"
Backer Plate Length, L 41/8" 5" 6 1/4"
NOTE: Splice plate thickness = 3/8"
Backer plate thickness = 1/4"

INDIANA DEPARTMENT OF TRANSPORTATION

STEEL H-PILE
SPLICE

SEPTEMBER 2012

STANDARD DRAWING NO. E 701-BPIL-03

VWL
W 1,
/

W

/s/ Richard L. Van(Cleave 09/04/12

SUPERVISOR, ROADWAY STANDARDS DATE

/s/ Mark A. Miller 09/04/12

CHIEF ENGINEER DATE
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PROCEDURE FOR SPLICING PARTIALLY DRIVEN PILING (cont.)

WEB ELEVATION

5. Combine Pile Sections
Lift and hold upper pile section into place, maintaining 1/4" gap between
upper and lower pile sections by using the remaining two backer plates
as a spacing guide. Plumb the pile. Tack weld the untacked side of the
two backer plates to the inside upper flange. Remove the backer plate
spacers and tack weld them to the inside flange portion of the upper and
lower sections of the pile. Fillet weld the remaining two sides of the web
splice plate to the lower section.

6. Combined Pile Section

Complete Joint Penetration (CJP) weld the web. See Detail A.

B-U4a

7. Combined Pile Section
Complete Joint Penetration (CIP) weld both flanges. Grind weld smooth
with the pile exterior face. See Detail B.

8. Combined Pile Section
Fillet weld the flange splice plates to the flanges.

FLANGE ELEVATION

END VIEW

L7 Web splice

plate

| —Web splice |_— Web splice |
il plate 3 ¥ / plate
\ : Backer
AR ‘ L - lates
/‘m p
Backer —% 4 i
A, plates
1/4 /W @
See Detail A
. [
| —Web splice g \K/
plate Ah
"""" i ‘r
bt .
v
Backer A \::7‘\¥Web splice
1/4 /s plates Y plate
45°
G
v _— Web splice \" |_—Web splice
plate iy plate
‘/—See Detail B :
1
Backer A B-U4a
plates 1/4
K 450
G

NOTES

1.

Steel H piling may be spliced in a horizontal position prior to driving,
using splice plates and web and flange welds as shown.

2. Two flange splice plates, one web splice plate, and four backer plates
will be required per splice.

3. All fillet welds shall be single pass.

@ See Standard Drawing E 701-BPIL-03 table for splice plate dimensions

|_— Web splice |

plate

Backer

plates

W and F.
_J\/__
H-Pile U N
Sec’lciin \r/)\;):br\
Web Splice  H-pile U . B
é’?’ . " Plate SecLi(e;n EE&?];G—\J\/_
\ = 1/4" - A IS
% 8| V4 =T
Be- \Weld shall be
/ A ground flush with
H-Pile Lower Y pile exterior face.
Section Web | H-Pil_e Lower _/ A L
Section Flange
_J\/__
DETAIL A DETAIL B
INDIANA DEPARTMENT OF TRANSPORTATION
STEEL H-PILE
SPLICE
(CONTINUED)
Flange splice SEPTEMBER 2012
plate
, STANDARD DRAWING NO. E 701-BPIL-04
Web splice g,
plate !

W, :\
:Flange splice

plate

®

/s/ Richard L. Van(Cleave 09/04/12
SUPERVISOR, ROADWAY STANDARDS ~ DATE
s/ Mark A. Miller 09/04/12
CHIEF ENGINEER DATE




H-Pile Upper
Section Web Pile splicer

’\/ \/
Backer plates \ >
—— T T < —‘7—< Typ. @ 8 locations
/\ //// \\\ 5716 (/313
u Pile splicer - 7 4y N N X X{/ 1/4" thick backer plates
— // \\ X X y | (Typ. @ 4 locations)
Ll / H-Pile Upper 7 \
| / Section Flange \ ——-CfC T :sz 1/4" gap
N N / _ ] \
/
\ X X
/// \ X o — 2 1/2" (Typ. @ 8 locations)
Backer plates /| 28 EL L & \
pLa /i |
/| sla  F[ [ \ Weld shall be }
\ mn| 5 grOUnd flush with H-Pile Lower \s \/
/ \ exterior pile face | Section Web
/ \ / SECTION A-A
/ \ Y //
A, / \ H-Pile Lower
/ \ Section Flange /
/ \ K /
Pile splicer , N\ //
_\ / N WELDING DETAIL /
/ N J
|
B-U4a
» INDIANA DEPARTMENT OF TRANSPORTATION
45°

ALTERNATE STEEL
H-PILE MECHANICAL SPLICE

SEPTEMBER 2012

STANDARD DRAWING NO. E 701-BPIL-05

/s/ Richard L. Van(Cleave 09/04/12

SUPERVISOR, ROADWAY STANDARDS DATE

ELEVATION

ALTERNATE STEEL H-PILE SPLICE
USING MECHANICAL PILE SPLICER
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N
N

/Reinforcing bars \

Tooled surface
(between reinforcing bars)

INDIANA DEPARTMENT OF TRANSPORTATION

TYPE A
CONSTRUCTION JOINT
MARCH 2003
STANDARD DRAWING NO. E 702-CJTA-01
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/
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Detailing Dimension | Hook A | Detailing Dimension REINFORCING BAR NOTES

1. All dimensions on bending diagrams shall be measured out-to-out of
bars.

2. All dimensions on details shall be measured on centerlines of bars,
except where cover or cl. is indicated.

. Bent bars will be given a numeric bar mark, e.g., 588. The last two
digits, e.g., 88, indicate the mark. The characters preceding the last
\ two digits, e.g., 5, indicate the size of the bar.

Hook A
W

4. Bent reinforcing bars' marks on standard drawings will consist of the
first digit as the bar size; the second digit, 7, indicating that it shall
be placed in a bridge railing, or 8, indicating that it shall be placed in
a bridge-railing transition, or 9, indicating that it shall be placed
elsewhere; and the third and fourth digits as the serial number for
that bar size.

180° HOOK 90° HOOK 5. Straight bars will be designated by size and length.

6. Standard size hooks shown shall be used on all hooked bars unless
noted.

7. See the plans for lap and embedment lengths.

STANDARD END HOOKS
° 90°
180° HOOK HOOK
BAR
SIZE D HOOK A J HOOK A
#3 21/4" 5" 3" 6"
#4 3 6" ll 8" INDIANA DEPARTMENT OF TRANSPORTATION
#5 33/4" 7" 5" 10"
#6 41/2" 8" 6" 1'-0"
7 | 514" 10" - 1" BAR BENDING DETAILS
#8 6" 11" 8" 1-4"
#9 | 91/2" 13" 11 3/4" 17" SEPTEMBER 2012
#10 | 103/4" 1-5" 1-1 1/4" 110" STANDARD DRAWING NO. E 703-BRST-01
#11 12" 1'-7" 1'-2 3/4" 2'-0" G
#14 | 181/4" 23" 1-9 3/4" 27" 0
#18 24" 3-0" 2'-4 1/2" 3-5" S /s/ Richard L. Van Cleave 09/04/12
SUPERVISOR, ROADWAY STANDARDS ~ DATE
s/ Mark A. Miller 09/04/12
CHIEF ENGINEER DATE




screws (typ.)
—— B

\

Y\\XXN‘

te

Tapped holes for 5/16"

- 1

\

\

Traffic Flow

/

.'////f%f

. 51/8"

10 7/8"

T1117

10 7/8"

1'-9 3/4"

I
1'-8 3/4"

See Typical Grate

See Typical Grate
Shelf Profile B for

NOTES

1. See Standard Drawing E 715-BDCG-01 for deck drain casting
extension pipe details.

2. See Standard Drawing E 704-BDCG-05 for adjusting frame details.

@ See Standard Drawing E 704-BDCG-02 for grate details.

3/16", |, 3/4",, 1/8"
/ ol / / 1/8" I 3/4"
_ 1|I 1/8" 1/8" 1"
_E n =ﬂ'
~ H__ | Tapped hole for 5/16" i Al -V
% ! L\ screw (typ.) I N
L!\ Tapped hole for Drain basin wall ‘—Ir\ M
5/16" screw (typ.) %y 3/16"
! N 13/16"
23/16 \Drain basin wall | 13/16"
2"

TYPICAL GRATE SHELF PROFILE A

TYPICAL GRATE SHELF PROFILE B
(OUTLET SIDE OF BASIN)

(NON-OUTLET SIDE OF BASIN)

| 10 7/8" ;
| 9" |

Shelf Profile A for Tapped holes for details Tapped hloles for
details | 5/16" screws (typ.) T 5/16" screws

i ' EN /—G.rate@! | ' ~ - /—Grate@
i Varies ( N\L ) : : | \ ) i ',:,
§ 5/8" - 2 1/8" > ' i y
| 2 Redus » | INDIANA DEPARTMENT OF TRANSPORTATION
i 5/8" = \Symmetrical DECK DRAIN

2" Radius ol | about ¢ TYPE OS
| Tl | SEPTEMBER 2012
' 123 1y2° | 10 3/8" STANDARD DRAWING NO.  E 704-BDCG-01

3/8"

'11/4"

/1/2" Holes

3" 3"

| 3/8"

1'-10 1/2"

SECTION A-A

/s/ Richard L. Van(Cleave 09/04/12
SUPERVISOR, ROADWAY STANDARDS ~ DATE
HALF SECTION B-B s/ Mark_A. Miller 09/04/12

CHIEF ENGINEER DATE
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Varies (2" @ ¢)

11/4"
@ 3/8" countersunk =
holes for screws g
(typ.) D —=— -
I 7 R N N o \
W ! % SR
I ______________________________________ -1
I )| ] I i
: ___________ L ___ o e _ |
- : A
o
e e : &
| —o—— === === —_— = === —- =
| I | i
P! I
| EEmm e e e L |
| o _____ e ___ A o _ i
C o | C
* —_— e I *
| | | ~
| —————————— e — = — == - 1 _ a
L - - ] - - I i s
:'___________ e e S | - =,
v e N o
| | |
| | |
| | |
| T T T T T T T T T T T T B e i I
| —m—————————— 4 — — — e —— —
. I
. I
Y e e et e e e e e e e e [
v I L o
| | |
| | |
| | |
I e e e e e = I
| e S e ___ — 1
(- I
(- I
: | e i e R : ?\l_
a _ | —©) : ]
_____________________ [
>l
PLAN SECTION D-D
1[_7"
6" 7" 6"
1|l g 1|l
M_j ) ¥ ' I_‘ T
| 3/4" (yp.) | | |0 | .
N 171 TN T N4
I
1/8" (typ.) ! !
|
7/8" (typ.) J '

SECTION C-C

NOTES

1. This grate used with Type OS deck drain. See Standard Drawing

E 704-BDCG-01 for deck drain details.

each grate.

@ 4 - 5/16" x 1 3/4" flat-head stainless steel screws required for

INDIANA DEPARTMENT OF TRANSPORTATION

GRATE

DECK DRAIN TYPE OS

SEPTEMBER 2012

STANDARD DRAWING NO.

E 704-BDCG-02

/s/ Richard L. VanCleave

09/04/12

/s/ Mark A. Miller
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09/04/12
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AT

DATE




1'-8 3/4"

53/8"

1'-3 3/8"

Tapped holes for 5/16"

/ screws (typ.)

/Grate @

3/4", 1/8"
I ‘
7/8" 1/8"
KR 3/8"
| A :
F\I L |
A = T
— X ';'
%) |
B ! '\\
Tapped hole for
| 5/16" screw (typ.)
3/16" 7/8"
[ Traffic Flow Drain basin wall
111/16"
|
TYPICAL GRATE SHELF PROFILE
PLAN
See Tvpical ! 10 3/8"
" " ee Typica »
18 3/4 ' Grate Shelf 85/8
1'-51/8" Profile for -
details Tapped holes for I
Tapped holes for Grate L Grate b —
5/16" screws (typ.) @ / @ 5\/16 screws (typ.) ,I_|
o ) ' -
7 = L
% ool LA Ll AN —
Varies |
~ 5/8" - 15/16" Ry
1" = " )
- " | 1
Varies | " : &
5/8" - 15/16" i 1" Radius | =
| = =
o
- NS
' E /»1/2" Holes E !
g | el | T
1" | 3" 3" 11ll 3II | 6Il
I I
3/8" J 3/8" J I_ 3/8"

SECTION A-A

HALF SECTION B-B

NOTES

1. See Standard Drawing E 715-BDCG-01 for deck drain casting
extension pipe details.

2. See Standard Drawing E 704-BDCG-05 for adjusting frame details.

@ See Standard Drawing E 704-BDCG-04 for grate details.

INDIANA DEPARTMENT OF TRANSPORTATION

DECK DRAIN
TYPE SQ

SEPTEMBER 2012

STANDARD DRAWING NO.

E 704-BDCG-03

\
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@ 3/8" countersunk
holes for screws
(typ.)
|

Varies (2" @ ¢)

Varies (3/4" @ )

\
A0-00- 00000

1/2" (typ.)

1/8" (typ.)
3/4" (typ.)

1/8" (typ.)

SECTION C-C

3/4"

s
t/>* 11/4"
D ~
~
________________________________________ |
I ul
L L
| I_ ______________________________________ ] :
b | _______________ L
. | T
(I . J 00
| ——————————————————— - g :
- — = — = 1 ~—~
Lo Lo a
P L >
g, g P———— il : =
| =
| oo ———— oo e e 1| | C -
: : Pl
| ————————m— e e e e o
N H
P! P =
I | | !
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' |
B B ol +—
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N - 2
by Lo -
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| e e e J . :
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| | | | o
| I_ ______________________________________ J | g
|
T —— - 3
by by
:||_ ______________________________________ N e
R —©r
| |
D —=—
PLAN
1|_7||
1" 8 1/2" 8 1/2|| | 1"
- %
i
] 7 -

SECTION D-D

NOTES

1. See the floor details on the plans for orientation of the grate.

2. This grate used with Type SQ deck drain. See Standard Drawing
E 704-BDCG-03 for deck drain details.

@ 4 - 5/16" x 1 3/4" flat-head stainless steel screws required for

each grate.

INDIANA DEPARTMENT OF TRANSPORTATION

DECK DRAIN TYPE SQ

GRATE

SEPTEMBER 2012

STANDARD DRAWING NO.
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See Typical
Ring Profile
for details

15/16"

| 15/16"

1'-9 1/8" Type SQ

.

PLAN VIEW

1'-10 1/8" Type OS

1'-7 1/4" Type SQ

1'-8 1/4" Type OS

NF

L

1'-9 1/8"

2

2"

31/4"

[
\
~

——

1'-7" Type SQ

1'-8" Type OS

SECTION A-A

11/4"

1-7 1/4"

31/4"

2" 11/4"
|
<3 "
M s
j’ —
VITTN

/

MR )

\ /

N - /\See Typical
Ring Profile
for details

SECTION B-B

NOTES

1. 4-5/16" x 3 3/4" flat-head stainless steel screws required

when frame is used

2 3/16"
15/16" 1/8"
11/8" _
g
=N i
7/8" =q-
=
//I\ =
- = N
x V/ A x
v >
Vs s
| S
S L)

Existing casting

TYPICAL RING PROFILE

INDIANA DEPARTMENT OF TRANSPORTATION

DECK DRAIN TYPE OS OR SQ
ADJUSTING FRAME

SEPTEMBER 2012

STANDARD DRAWING NO.

E 704-BDCG-05
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1'_0"

/»Concrete railing

9"

9"

\g

31/2"
1/2"
-z

\6" smooth wall PVC pipe

6" SMOOTH WALL PVC PIPE

|_—6" PVC coupler (nominal)

cemented to pipe with
PVC solvent cement.

SECTION A-A

'\

6" PVC pipe
V~'l,>'iv'.' b'.'p:"b'
. ‘.'4 ~ ..qA'
1'-0" .4 A% A A
[ NI g el e
N 4 a4 . d
- R AT
q A RN
— R A S A
: > . .. I
‘ > D"Af g |> V‘...h 'p-'*&.\s.'-v..".h.".pi
N L Y
LA B fTla 4Dy 4
(\b.~.vv g d ,.‘.'.:4'. g .:'.-'8
qd ! sy R R E
P A VS R A <.
hY T 'z L PY e 4 L DL
P AT N\
™

6" profile wall PVC pipe

6" PROFILE WALL PVC PIPE

NOTE

1. See plans for drain spacing.

INDIANA DEPARTMENT OF TRANSPORTATION

SLAB BRIDGE FLOOR DRAIN

DETAIL

SEPTEMBER 2012

STANDARD DRAWING NO.
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post)

Fence Post Cap
(typ. at each end\

10'-0" max. (typ.) |

“
1,

Fence Post Loop Cap (typ.)

Fabric Tie, spacin 1'-3" max. (typ.
Top Horizontal Rail, pacing @ (typ.)

nom. dia. 1 1/4"

0" for Bridge Railing Type FT

Fabric Height 6'-0" for Bridge Railing Type FC

Fabric Height 5'

Fence Post, nom. dia. 2 1/2" (typ.)

Tension Band, spacing @ 1'-3" max. (typ.)

N

~—Tension Bar

(typ. at each end post)

Chain Link Fabric

Ilh-

Rail End Cup (typ.)

Chain Link Fabric

~
Fabric Tie (typ.)
A
Bottom Horizontal Rail,
nom. dia. 1 1/4" (typ.)
/—Brace Band (typ.)
15—

0" for Bridge Railing Type FT

Fabric Height 6'-0" for Bridge Railing Type FC

| Fabric Height 5'

Anchor Bolts
(4) 5/8" @ x 4"

Bridge Railing Type FC or Type FT

TYPICAL SECTION

ELEVATION

3/8 <i—Fence Post

BASE PLATE DETAILS

~TF

Base Plate
(typ., see details)

\Top of Bridge Railing Type FC or FT

_—Anchor Bolt Hole, 3/4" @ (typ.)

INDIANA DEPARTMENT OF TRANSPORTATION

BRIDGE RAILING
PEDESTRIAN FENCE

SEPTEMBER 2012

STANDARD DRAWING NO. E 706-BRPF-01
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Pay limits for steel railing, PF-1

Pay limits for concrete railing, PF-1

B 20'_0" @ N
4'-3 E' _ A1'-6:IA 6'-8" ‘|A1|_8|L 6'-8" maximum | TS 4% 3 x 1/4 1'-8" B /4'-_-3 ]£ -
L - ~N : post spacing (typ.) : rail . Ve N
4 \ | | /_@ | | \
/_=f( T s 2 > ] E3CH —— EICH S {I TS iR Y
:,f, N / | \Rail post (typ.) | | | L& ‘/
< | 7~ [ [ [ I S ~ <
5 — "\ ~—End of bridge ol eoice oo il solce oot End of bridge—={
~ Top of deck ail splice point ail splice poin Top of deck
r J ~\
@—/ Slee Re.]" EnddDde_taiI f°T \ : See Rail End Detail for
Pa?TVIEW and dimensions plan view and dimensions
in this area in this area
NOTES
ELEVATION _
1. See Standard Drawing E 706-BRPP-06 for General Notes O
See Standard Drawing E 706-BRPP-05 for rail tube details and rail
splice details.
@ See Standard Drawing E 706-BRPP-06 for base plate detail and
/ R1/8x41/2x41/2 reinforcing-bar bends.
TS4x3x1/4
43 1/2" 17161 All sides @ Concrete bridge railing transition, TPF-1. See Standard Drawings
~ - | 3/4" @ x 8" round-head E 706-TTPP-01 and -02 for details.
W N = N gt .
| | . . 5o FEFTP boltin 778" 0 hole (5) 3/4" @ x 11 1/2" round-head bolt in 7/8" @ hole. Hole shall be
- 1-0" | g" e e I e ! 1-11/2" g%‘_' _ TS4x4x3/16 x1'-5 1/4" slotted as required for expansion.
E-d| P % ! 5/8" @ x 1'-1" bolt embedded o _
8 %§ = 4 10" in concrete railing, nut, and Construction joint type A. See Standard Drawing E 702-CJTA-01
——————————————————————————————————————— T one hardened steel washer for details.
____________ | R T B | (typ.)
! ! ! ! / © e 3/4" base plate (3) INDIANA DEPARTMENT OF TRANSPORTATION
™M
(typ.) End of bridge ég \ \8 - #4E
B8] = | & -
Ezt| 2| %) " 4703E 0 8'(3) RAILING, PF-1
58 ' 11/2" cl. (typ.)
. o = —=
Plan view of TS 4 x 3 x 1/4 S ®© . SEPTEMBER 2012
= ' ! P I———
| | N - -
RAIL END DETAIL % ] STANDARD DRAWING NO.  E 706-BRPP-01
10" | Vg
| ( : ) \\\\\\ //l//
+ N yd Q\Q .
= 707 08 () /s/ Richard L. VanCleave — 09/04/12
QUANTITIES FOR ONE RUNNING SUPERVISOR, ROADWAY STANDARDS DATE
FOOT OF RAILING TYPICAL SECTION
Concrete, class C 1.66 CFT /s/ Mark A. Miller 09/04/12
Reinforcing bars 17.0 LBS CHIEF ENGINEER DATE




Pay limits for steel railing, PF-2

Pay limits for concrete railing, PF-2

20l_oll @

QUANTITIES FOR ONE RUNNING
FOOT OF RAILING

Concrete, class C 1.25 CFT

Reinforcing bars 14.1 LBS

RAIL END DETAIL

\ M

‘ \4702E @8'(3)

1" cl.

TYPICAL SECTION

4708E @ 8"(3)

See Rail End Detail for
plan view and dimensions

L " _Gan _Qn _qQn 1 on « . 1'-8" 4"3 1 2"
- /431/\2 10 6-8 8 B 6'-8" maximum | TS4x3x1/4rall  j==—w 5 - /\ -
Ve % N Rail post (typ.) [@ post spacing (typ.) / / %@ N
4
\ \
/‘q ~ | 7 I EaCn {' [ Y
5 pyds |1/ / 1 / /1y /
=~ ~ d & b & |+ = |& T \\ 6 & & &
< - T oo —~ s <
of < End of bridge o o End of bridge ——
- | _— Top of deck Rail splice point Rail splice point Top of deck—\
@_/ See Rail End Detail for
plan view and dimensions
in this area in this area
NOTES
ELEVATION 1. See Standard Drawing E 706-BRPP-06 for General Notes O
P1/8x41/2x41/2 Se(_a Standa?rd Drawing E 706-BRPP-05 for rail tube details and rail
TS 4 x 3 x 1/4 (typ.) splice details.
TS4x4x3/16 x 1/16 All sides @ See Standard Drawing E 706-BRPP-06 for base plate detail and
1'-11 1/4"_\ reinforcing-bar bends.
| ] _
4.3 1/2" . . Concrete bridge railing transition, TPF-2. See Standard Drawings

- =31 - C " 3/4" @ x 8" round-head E 706-TTPP-03 and -04 for details.
e i’ bolts in 7/8" @ holes
28 5 5/8" @ x 117 bolt (5) 3/4" @ x 11 1/2" round-head bolt in 7/8" @ hole. Hole shall be
=L - - . .

1-0" g 6" 6" 6" 1-11/2" %EJD' ~ A embedded 10" in slotted as required for expansion.
a @ - concrete railing, nut, o . P
L & "8 and one hardened steel @ fCOornj(t;cl;ﬁ?n joint type A. See Standard Drawing E 702-CJTA-01
------------------------------------------- ™ , ,@4704E @8 T washer (typ.) )
-------------------------------- — o ‘ ™ -l 3/4" base plate (3)
o= ol N6 - pae INDIANA DEPARTMENT OF TRANSPORTATION
End of bridge é:‘?‘ o 5 0oy
i‘g& — =Q 11/2" cl. (typ.)
g5 ot L2 RAILING, PF-2
| SIS SEPTEMBER 2012
Plan view of TS4 x 3 x 1/4 ~ 10" | 7
m-®

STANDARD DRAWING NO.

E 706-BRPP-02

VWL
W 1,
/

®

/s/ Richard L. Van(Cleave 09/04/12
SUPERVISOR, ROADWAY STANDARDS ~ DATE
s/ Mark A. Miller 09/04/12
CHIEF ENGINEER DATE




Pay limits for steel railing, PS-1

Pay limits for concrete railing, PS-1

20'_0" @
- /4"3 12 A6 6-8" L8 | 6'-8" maximum | TS4x3x 1/4 f——»l 8 i'.3 V2
)¢ ~N ! Rail post (typ.) ; [@ : post spacing (typ.) : /rall | Ve N \
/;‘q d 6 ® © Y ey 7 1 [l T & 6 6 1
Elo L o] O 2 L2 v A . . ’ . . . | o] O o) J /
8"'{ N A7 /,' i i i i 1 i N his L N
=C) <« FEnd of br|dge ) ) . TS2x2Xx 1/4 raiIJ . . . 82 End of brldge——- @/
g Top of sidewalk Rail splice point Rail splice point Top of sidewalk
r a N\ \
Top of deck Top of deck
P — P N \ See Rail End Details for
See Rail End Details for plan view and dimensions
plan view and dimensions ELEVATION NOTES in this area
in this area
1. See Standard Drawing E 706-BRPP-06 for General Notes O
See Standard Drawing E 706-BRPP-05 for rail tube details and rail
splice details.
4'-31/2"
- o R1/8x41/2x41/2 @ See Standard Drawing E 706-BRPP-06 for base plate detail and
reinforcing-bar bends.
B 10", 8" L 6" L 6" L 6" : 1'-11/2" TS4x3x1/4 All sides
: : : B - TS2x2x1/4 1/161/1 (4) Concrete bridge railing transition, TPS-1. See Standard Drawings
< | | | | < ‘ — _\\ 3/4" @ x 8" round-head E 706-TTPP-05 and -06 for details.
AL Qe ,? ————— ,—i- ————— ,-1: ————— ? —————————————————————— _ I bolt in 7/8" @ hole ) ) _ )
___________________ | R N | B 2 & TS 4 x 4 x 3/16 X 1-5 1/4" (5) 3/4" @ x 11 1/2" round-head bolt in 7/8" @ hole. Hole shall be
T T T / gﬁg 5 ; 5/8" @ x 7" round-head bolt slotted as required for expansion.
. =ga| | . in 3/4" @ hole
(typ.) End of bridge =& = /g g 11" bolt embedded 10" (6) 5/8" @ x 10 1/2" round-head bolt in 3/4" @ hole. Hole shall be
_ IS N , ,
Plan view of TS4 X 3 X 1/4 ’ ' :‘ g . § in concrete railing, nut, and one slotted as required for expansion.
= N G '{ardene‘j steel washer (typ.) Construction joint type A. See Standard Drawing E 702-CJTA-01
311 12" - T ,_:a 3/4" base plate (3) for details.
- - Lol
| |
n n T n T n T n T 1 n L O = = & | 4 ™ INDIANA DEPARTMENT OF TRANSPORTATION
TR N S 1/2 s | 2™ 4703 @ 8"(3)
B 11/2" cl.
> i i i i > E o e
T A S | S el g2 (typ) RAILING, PS-1
_______________ Ao ______ 1 ______ | -
/‘l | | 2% slope | < § , . ! ';/_10 #4E
. - SEPTEMBER 2012
(typ.) End of bridge Concrete sidewalk ® ! 2"
_ BN , o | ST STANDARD DRAWING NO. E 706-BRPP-03
Plan view of TS2 x 2 x 1/4 M
Bridge sIab+ ~ 10" | ) g,
IL END DETAIL / O .
RA 2 _ ~ S /s/ Richard L. VanCleave 09/04/12
QUANTITIES FOR ONE RUNNING : T 4705E @ 8"@ SUPERVISOR, ROADWAY STANDARDS DATE
FOOT OF RAILING TYPICAL SECTION
Concrete, class C 2.30 CFT /s/ Mark A. Miller 09/04/12
Reinforcing bars 19.6 LBS CHIEF ENGINEER DATE




Pay limits for steel railing, PS-2

Pay limits for concrete railing, PS-2

See Rail End Details for
plan view and dimensions
in this area

4'-31/2"

1-11/2"

ELEVATION

TS 4 x 3 x 1/4 (typ.)

R1/8x41/2x41/2

All sides

TS 2 x 2 x 1/4 (typ.) | 116171 :
] . 3/4" @ x 8" round-head

8 — -
"""" i R\ = =’:_:'3’7»bolts in 7/8" @ holes
__________ | _ Vo)
S o TS4x4x3/16 I :I_ 5/8" @ x 7" round-head bolt
End of bridge 85w 5 X1-111/4% o in 3/4" @ hole
(typ.) E-g g i m 5/8" @ x 1'-1" bolt
Plan view of TS4 X 3 X 1/4 e . - _’: embedded 10" in
) o © [ concrete railing, nut,
, . © 4704E @ 8" —= ", B and one hardened steel
3-11 1/2 ™ \ ® NN washer (typ.)
‘ a 1 H n
L A A 4 . TR e epee®
L= | |
8" | 8" 6" 6" 6" 1'-1 1/2n jﬂ@ Eo a) i: : i: ¥8 - #4E
é CU‘}I o 1 1
‘ > =gd - —¥ | 11/2"d.
] 5 ! % J (tvp.)
““““““““““““ Bt i — b 4D
_ 2% slope o
(typ.) End of bridge Concrete sidewalk j__"jl o =
_ < e —4706E @ 8" (3)
Plan view of TS 2 x 2 x 1/4 Bridge slab + = 10" ’I/
T
RAIL END DETAILS \
Pr 4701E @ 8"(3)
QUANTITIES FOR ONE RUNNING —
FOOT OF RAILING
TYPICAL SECTION
Concrete, class C 1.89 CFT
Reinforcing bars 16.8 LBS

NOTES

1. See Standard Drawing E 706-BRPP-06 for General Notes O

20'_0" @
LR B 68" 18 | 6'-8" maximum , TS 4 x 3 x 1/4 rail r-ﬂ» - 4'j_1_/ 2.
= . =1
yd AN Rail post (typ.) post spacing (typ.) pe [® N
, (typ.) . , (typ.)
/‘V e o ¥ o . ‘I,/ \| . ‘I,/ 7 e o 6 o
=OI L ‘D o] o] o] D D ’/I D \ D 7 D ’/I O' O O O\ J
‘—_\‘\ /7'9 o o & e * T/ N\ e * T/ \\ g o © o\
8 ' C //lo g 00 ,/ FH FH # FH ~ FH FH # A2 o 0 0 —0 1] ‘/ 8
of (6 — ~—End of bridge G _Ts2x2x 1/4 rail . End of bridge —{ "~ 6
] Rail splice point Rail splice point ;
~y (typ.) _—Top of sidewalk L | Top of sidewalk (typ.)
Top of deck — N ) Top of deck —~ %
o

in this area

See Rail End Details for
plan view and dimensions

(2) See Standard Drawing E 706-BRPP-05 for rail tube details and rail

splice details.

@ See Standard Drawing E 706-BRPP-06 for base plate detail and
reinforcing-bar bends.

@ Concrete bridge railing transition, TPS-2. See Standard Drawings
E 706-TTPP-07 and -08 for details.

(5) 3/4" @ x 11 1/2" round-head bolt in 7/8" @ hole. Hole shall be
slotted as required for expansion.

(6) 5/8" @ x 10 1/2" round-head bolt in 3/4" @ hole. Hole shall be
slotted as required for expansion.

Construction joint type A. See Standard Drawing E 702-CJTA-01

for details.

INDIANA DEPARTMENT OF TRANSPORTATION

RAILING, PS-2

SEPTEMBER 2012

STANDARD DRAWING NO.

E 706-BRPP-04

VWL
W 1,
/

®

/s/ Richard L. Van(Cleave 09/04/12
SUPERVISOR, ROADWAY STANDARDS ~ DATE
s/ Mark A. Miller 09/04/12
CHIEF ENGINEER DATE




" ny qrqu 3/8" x 4" round-head
B 3/8"x11/2"x1-8 bolt with flat washer

TS 4 x 3 x 1/4 rail 1/2" @ hole i 3" (top and bottom) )
element O{Jter tut(,)ee(gp_) Inner sleeve for (typ.)' _ 1/2" @ x holes
TS4x3x1/4 Y [ 3/16|/1'-8 in outer tube y
3/8" @ x 4" ¢ splice ¢ ‘
round-head bolt (typ.) A-==— ™ (] N 1/2" @ holes in
X 7 7/ 1/4" inner sleeve
- 4D - @) — — — — - - >~ z < o (WA ——: 1% -
At S < o = ; : g—% %‘é
: - 21/2"
S D R D e I:ﬂ 10" A— ‘ A S Ny )
1'_8" @ / ' 2 1/4" @ /
R 3/8"x21/2"x1'-8"
(both sides)  INNER SLEEVE FOR
FOI?I?I'LSIS}EXA?S)(EI:I/E;LIIAIL TS4x3x1/4 TS 4x3 x 1/4 SECTION A-A
3/8" @ hole in 1/4" x 3" round-head
TS 2 x 2 x 1/4 rail outer tube (typ.) P 1/4" x 3/4" x 18" (typ.) bolt with flat washer
element Inner sleeve for gL (typ.) 3/8" @ x holes
1/4" @ x 3" ¢ splice TS2x2x1/4 = i in outer tube
} 3/16|/1'-8" 3/8" @ holes
round-head bolt (typ.)‘\ / B=-=— % " ) N\ -~ ‘ % in inner sleeve
ot 44 " - % /4 N
e ¥ o T 5 NN
N L/ \ E ¥
1 2" n
| e | ,i ‘L__/ o B i 7ER| 11/4 7
il INNER SLEEVE FOR
TS 2 x 2 x 1/4 TS 2 x 2 x 1/4 2ECTION BB
SPLICE ASSEMBLY INDIANA DEPARTMENT OF TRANSPORTATION

FOR TS 2 X 2 X 1/4 RAIL

RAILING, PF AND PS
RAIL SPLICE DETAILS

SEPTEMBER 2012

STANDARD DRAWING NO. E 706-BRPP-05

/s/ Richard L. Van(Cleave 09/04/12

SUPERVISOR, ROADWAY STANDARDS DATE

/s/ Mark A. Miller 09/04/12

CHIEF ENGINEER DATE

AT




- 8 1/2" - 7/8" @ x11/8"
" 4 3/8" slotted hole for
12 - = | rail alignment
n R d
xf / / ) \
4 (
\\ U
1/4 2 —
Ts4x4x3/16\\[_ |/\ a| &
| 0
1" @ hole for
galvanizing — A\
/ \lj \ ’
\_ J
R 3/4x91/2x81/2 T =

BASE PLATE DETAIL

3'-0" (4705E)
2'-7" (4706E)
2'-4" (4707E)
1'-10" (4708E)

1l_6l|

4705E x 4'-6"
4706E x 4'-1"
4707E x 3'-10"
4708E x 3'-4"

7" v

—] o) w
A < 2| g
<, I
S|
~N|
A J
- 1"8"
[
4703E x 3'-11" 4701E x 4'-7"
4702E x 4'-0"

1l_3"

4704E x 2'-9"

GENERAL NOTES

(1) Intermediate railing splices shall be placed every 20 ft.

2. See Standard Drawing E 703-BRST-01 for reinforcing-bar bending
details and notes.

3. All chamfered edges shall be 3/4".

4. All reinforcing bars designated E shall be epoxy coated.

INDIANA DEPARTMENT OF TRANSPORTATION

RAILING, PF & PS
DETAILS

SEPTEMBER 2012

STANDARD DRAWING NO. E 706-BRPP-06

/s/ Richard L. Van(Cleave 09/04/12

SUPERVISOR, ROADWAY STANDARDS DATE

/s/ Mark A. Miller 09/04/12

CHIEF ENGINEER DATE

AT




NOTES
1. See Standard Drawing E 706-BRSF-03 for General Notes O

2 See Standard Drawing E 703-BRST-01 for reinforcing-bar bending
details and notes.

1'-10"
2'_5"

1'-0" | 1-0" |
i i — _y

5701E x 5'-6" 5704E x 4'-0"

1I_6II @ _
2II
@ 2l| 9|I |7 5|I
|
&; n
| 1R
2" cl.
% 2" cl. _
- 5704E @ 8"
od z,
B
_ -
%
o
~
%
® i
8- #5E |
(4 ea. fa.) \ =
(e2]
\
N 5701E @ 8" %)
= { :\/ ) £3
o)
om

QUANTITIES FOR ONE RUNNING
FOOT OF RAILING

Concrete, class C

2.58 CFT

Reinforcing bars

26.3 LBS

e

INDIANA DEPARTMENT OF TRANSPORTATION

BRIDGE RAILING
TYPE FC

SEPTEMBER 2012

STANDARD DRAWING NO. E 706-BRSF-01

VWL
W 1,
/

®

/s/ Richard L. Van(Cleave 09/04/12

SUPERVISOR, ROADWAY STANDARDS DATE

/s/ Mark A. Miller 09/04/12

CHIEF ENGINEER DATE

AT




1!_6"@
@L 8" I 3|I I 5Il
| ‘ ‘
N | (SR | | |
- » 2" cl.
|
~N | //f
4 - #7E I
%
=
| \
‘ -
o
2"dl o

=ol —_— |——

:_| =
D
™

' - — 5703E @ 8"
\ /.
ol®

| 4-#8E

@

- \

\ A
| r =
[
\ |
. \ i )
[ |
- " ()
% © 5701E @ 8 §’§ 8

QUANTITIES FOR ONE RUNNING
FOOT OF RAILING

Concrete, class C

3.29 CFT

Reinforcing bars

40.0 LBS

\e

1'-10"

1!_0“

NOTES

1. See Standard Drawing E 706-BRSF-03 for General Notes O

2 See Standard Drawing E 703-BRST-01 for reinforcing-bar bending
details and notes.

3'_5"

5701E x 5'-6"

1!_0||
T o 5 J

5703E x 4'-0"

INDIANA DEPARTMENT OF TRANSPORTATION

BRIDGE RAILING
TYPE FT

SEPTEMBER 2012

STANDARD DRAWING NO. E 706-BRSF-02

VWL
W 1,
/

®

/s/ Richard L. Van(Cleave 09/04/12

SUPERVISOR, ROADWAY STANDARDS DATE

/s/ Mark A. Miller 09/04/12
CHIEF ENGINEER DATE

AT




Varies
Perpendicular to deck

Vertical (plumb)

@2 |l o 2@

< 2% through 8%
—

| [

High side of
the road .
SUPERELEVATED SECTION Low side of
the road

GENERAL NOTES

1. Minimum lap for #5 bars shall be 1'-11".
(2) Construction joint type A. See Standard Drawing E 702-CJTA-01 for details.

3. Ajoint shall be provided between the bridge railing and railing transition at the end of the bridge slab
as shown on Standard Drawing E 706-CBRT-01.

@ For twin structures or other structures which are placed side by side, this dimension shall be reduced to
0 on the median side.

(5) For twin structures or other structures which are placed side by side, this dimension shall be reduced to
1'-4" on the median side.

6. All reinforcing bars designated E shall be epoxy coated.

Vertical (plumb)

@ 2

'-—;

2% Slope

-

CROWN SECTION

INDIANA DEPARTMENT OF TRANSPORTATION

CONCRETE BRIDGE RAILING
PLACEMENT

SEPTEMBER 2012

STANDARD DRAWING NO. E 706-BRSF-03

VWL
W 1,
/

®

/s/ Richard L. Van(Cleave 09/04/12

SUPERVISOR, ROADWAY STANDARDS DATE

/s/ Mark A. Miller 09/04/12

CHIEF ENGINEER DATE




Pay limits for steel rail, TF-2

Pay limits for concrete rail, TF-2

Higl:—(st;rer;gtﬁzteel rail Rail joint spacing @ e Ral End Detail £
pos p- Con ' .\ ee Rail End Detail for
3-6 1/4" 38\ @ _ @ __ Post spacing (typ) (&) _ TS 5x 4 x 3/8 rail :<——@ 38 3-6 1/4 / plan view and dimensions
— =~ | | ' N in this area
‘( | 6’/”\'6\\“0“0 "\ s 7 E‘.ll' - oo olo | olo “1:— - ° o |i /A \\‘b I ‘\\
A PN ) ' ! _/ i
~ \\ | LK 6/\:' o, o |+ & \ ' o, o o o o o L&t/ll' ' o 0 d & & o | /
| T __ | | | | = | T
< = | | | | | = <
= ~—End of bridge \!)ffset rail joints Concrete railing Rail sol - End of bridge—=
Ny _—Top of deck (typ.) all splice poin Top of deck—
/ Slee Rail EnddDg_taiI for NOTES \-@
plan view and dimensions
in this area ELEVATION 1 Spacing of joints in tube steel: 20' min. to 40' max.
@ See Standard Drawing E 706-BRTF-02 for railing tube details and rail splice
details.
@ See Standard Drawing E 706-BRTF-03 for base plate details and
16" reinforcing-bar bends.
TS 5 x4 x3/8 (typ.) 51/2" 8" . . Concrete bridge railing transition type TTF-2. See Standard Drawings
/
High-strength steel railing E 706-TTTF-01 through -04 for details.
| /post W 8x31x2-1"
‘ - %b |_ 3/4" @ x 6 1/2" round-head (5) 7/8" @ x 1-6" round-head bolt in 1" @ hole. Hole is to be slotted as
bolts in 7/8" @ holes with 1 required for expansion.
5 o z, 3/4" slots _ _ _
3.6 1/4" :‘Z’%N ] = 11/8" @ x 1-10" bolts @ Spacing of rail posts: 4'-0" min. to 7'-6" max.
— = gS] o ' embedded in concrete railing, . . . ; ; L qQn i
| | | | _;8& ~ J % / nut, and one hardened steel @ ?(I)S"t?]:l;:)((a from centerline of rail splice to centerline of rail post: 18" min. to
Lo i B washer (typ.) :
I I I I e 1" high-strength Weld-access hole. See Standard Drawing E 706-BRTF-03 for detail.
! ! I I ~N ' : steel base plate
< = 9 N 4700E @ & @ @ Construction joint type A. See Standard Drawing E 702-CJTA-01 for details.
n \ || |1
O e (| R | R R T o : I INDIANA DEPARTMENT OF TRANSPORTATION
| 8 = g % I 11
< " =P I no[]——6-#4E
| | | | v © | [l
T EEEEEEE F===—— F===—— F==—=f=——— E;‘,r}l = P I 'l
=3E| ~ % X X 11/2" dl. (typ.) RAILING, TF-2
I I I I oS I -
“““““““ e ———— &9 | JPHS i d
i 5 -/ , SEPTEMBER 2012
" End of bridge— L ¥V 4 T |l
Remove 1 1/2 typ)  EhOOPDHAgE— L L N
STANDARD DRAWING NO. E 706-BRTF-01
RAIL END DETAIL > (9
(Plan view of both TS 5 x 4 x 3/8 rails) ey,
/s/ Richard L. Van(Cleave 09/04/12
QUANTITIES FOR ONE RUNNING TYPICAL SECTION SUPERVISOR, ROADWAY STANDARDS DATE
FOOT OF RAILING
Concrete, class C 2.92 CFT /s/ Mark A. Miller 09/04/12
Reinforcing bars 11.0 LBS o4 CHIEF ENGINEER DATE
EATTTTIEA




4

Z)

it

TS5x4x3/8
/ /TS4x3x3/8
7 Z
(

SECTION A-A

FOR TS 5 X 4 X 3/8 RAIL

> - TS4x3x 3/8—\ 1/§utgerhtoulgz "
sl @ A\

% ] i g

o) E o) ENE

” NN

\N < N\
|
7 %
% 7 . ]
INNER TUBE FOR
TS 5x4 x3/8 TS5x4 x3/8
TS 5 x 4 x 3/8 railing 1/2" @ hole in
element outer tube (typ.) TS4x3x3/8
X 3 X
3/8" @ x 6" round- ¢ splice
head bolt (typ.) X A== /
|
' |
_—I 1/2" A==
4" 4" 4" 1|_0I| min'
2'-0" min.
SPLICE ASSEMBLY

3/8" x 6" round-head bolt with
nut and two flat washers

1/2" @ holes in
inner tube

INDIANA DEPARTMENT OF TRANSPORTATION

RAILING, TF-2
RAIL SPLICE DETAILS

SEPTEMBER 2012

STANDARD DRAWING NO. E 706-BRTF-02

/s/ Richard L. Van(Cleave 09/04/12
SUPERVISOR, ROADWAY STANDARDS ~ DATE
s/ Mark A. Miller 09/04/12
CHIEF ENGINEER DATE

AT




(typ.) \

4"

¢ Base
Plate

Traffic Side

5/16
4"

TC-U5b CIP backgouge;
runoff tabs required.

—/71  5/16

Compression fIange\+

@ 5/16

%5 1/2" 51/2"

- \_ — =9 — [ —
e
¢ W8 high-strength steel
/ 1 '1 /2" . post and base plate
| | | N
S . O
D - _ _ _
|
|
|
2" 8" 2" R 1x14x12
- i i (high-strength steel)
6|l 6"

W 8 x 31 high-strength
steel post

High-strength
steel base plate

L

1/2"

BASE PLATE DETAIL

11/2"

1

f

WELD-ACCESS HOLE DETAIL

NOTES

1. See Standard Drawing E 703-BRST-01 for reinforcing-bar
bending details and notes.

2. All chamfered edges shall be 3/4".
(3) 13/8" @ holes for 1 1/8" anchor bolts.
4. All reinforcing bars designated E shall be epoxy coated.

Mill to bear flush with base plate prior to welding to ensure that
the final position of the post is vertical.

2'_4"

2'_4"

1|_3Il

4700E x 7'-0"

INDIANA DEPARTMENT OF TRANSPORTATION

RAILING, TF-2
DETAILS

SEPTEMBER 2012

STANDARD DRAWING NO. E 706-BRTF-03

VWL
W 1,
/

®

/s/ Richard L. Van(Cleave 09/04/12

SUPERVISOR, ROADWAY STANDARDS DATE

/s/ Mark A. Miller 09/04/12

CHIEF ENGINEER DATE

AT




Limits of guardrail
~_ transition type TGR

12'-10" - Thrie beam expansion element

12'-10" - Thrie beam expansion element

Limits of guardrail

transition type TGR

5-11/4" A A S
00, © f@ @m g 00,
4 !m! 1 !“! ) (typ.) A L r”r L
- ia i | = =i £ P
———rr = X = 2 = e
' il Ce— P I J.n.l'.____‘ __________ e K '
1 | | | o __]
%1' 0+ PolstA' C' Bl

1|_6 3/ n

bridge deck and curb

5'-11/4"

N
|

ELEVATION VIEW

6'-5" railing post spacings

___________________ 2 VLA AL - 7. XA SN L G 3

\Existing approach

5'-11/4"

1'-3 3/4 |7

Existing
concrete curb

6'-5" (typ.)

Existing
wing wall

Limits of guardrail
transition type TGR

[
12'-10" - Thrie beam expansion element

L
\—@ (typ.)

A

.

Existing bridge deck

il
12'-10" - Thrie beam expansion element

Limits of guardrail

transition type TGR

NOTES

@ See Standard Drawing E 706-BRTR-04 for thrie beam expansion

element.

2. See Standard Drawing E 706-BRTR-02 for Section A-A.

@ Bridge railing post/blockout assembly. See Standard Drawing

E 706-BRTR-03 for post and blockout details. Attach rail using two
5/8" @ x 2" std. button head bolts with rectangular plate washers,
round washers, and recess nuts.

@ Twelve 5/8" @ std. button head bolts with round washers and recess

nuts.

(5) See Standard Drawing E 706-BRTR-05 for thrie beam guardrail

transition type TGR.

@ Hand tighten post bolts on thrie beam expansion element and burr

bolt threads.
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5/8" @ button head bolt (typ.)—i

(3)W6 x 25 post\

@ 3/4" base plate—\
I \
/

Existing anchor bolts
to be reused

(3)TS7x4x3/16

—
|
N SN S

N

3/8
(typ.)

NOTES

Single element thrie
beam, 10 gage (2)

N

S\

VARV

2!_0"

[ 1. See Standard Drawing E 706-BRTR-01 for plan view.

plate details.

elements.

2'-10"

@ See Standard Drawing E 601-TBGC-01 for thrie beam section.

@ See Standard Drawing E 706-BRTR-03 for post, blockout, and base

(4) See Standard Drawing E 706-BRTR-04 for thrie beam bridge railing

INDIANA DEPARTMENT OF TRANSPORTATION

RETROFIT THRIE BEAM
' BRIDGE RAILING TR

,4\

Existing
ﬁ bridge deck ﬁ <

<
<

4 .

<

<

V

il il
I - T \
" < R \q'
Il N g
IR
|
* "Vﬂ *,VHV*
[—H— _______ —H—] AV
R A
a Q
| 8 1/4" * | <
4
a a <
1-6" *’ ‘ ’
<7 <7 <
< <
<7 ' <7 <7
<7 R <7
AV \V4 oV
A A |

* Reference dimensions
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@< ! 5/8" @ button head/

W 6 x 25 post

TS 7x4x3/16

11/8" blockout

| —

21/2"
3/8"

11/8" ——

L 41/16"

N
41/16" W

/

7 5/8"

bolt (typ.)

W 6 x 25 post/

=

111 1/4" for 10" curb (1)
2'-1 1/4" for 8" curb @

g

| .
" Single element
" 6 3/8
61/8 / thrie beam@

FRONT VIEW SIDE VIEW

W 6 x 25 POST DETAILS FOR CURB MOUNTED POSTS

4"
|
| A
i .=\
| |
|
TOP VIEW _
(9
¢ ¢ ~
- R Y | !
O | | O
g :T'%I": g R [ 5/8" @ button head
el I I oy 1 bolt (typ.)
. ViR 1 Vio o 2
S VA @ /] 1= & =
L ' ‘ : L | | — )
™~ T ~ SR A =
0% i o/ L |
FRONT VIEW BACK VIEW SIDE VIEVV/\ Single element
thrie beam

TS 7 x4 x 3/16 BLOCKOUT DETAILS
FOR CURB MOUNTED POSTS

NOTES
@ Adjust the post length for thrie beam height above the deck.

@ Locations of bolt holes on base plate shall match locations of existing
anchor bolts.

(3) Al holes drilled or punched to 3/4" @.

@ See Standard Drawing E 706-BRTR-04 for thrie beam elements. See
Standard Drawing E 601-TBGC-01 for thrie beam rail section.

1|_0||
6" i 6"
- = -
178" | s14@) | 1778
|
2 |
)
— ! 5/16
| H+ ! 3/ 2x101/2
| | R3/4x12x101
<+
= @7 -
S TR
ol b 3|
- X
— J ™~—W 6 x 25 post
\ ny
= A
(o]
&
L |
1 |—(L of anchor bolts 3/4" @ min. on traffic side
(2)¢ of anchor bolts 5/8" @ min. bolt holes = bolt dia. +1/4" (2)

bolt holes = bolt dia. +1/8"

BASE PLATE DETAIL
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R.C. approach end =)
Attach to Post #0 =2

@

—3/4" x 2 1/2" slots for post bolts

Bridge deck end

Attach to Post #B

©

3/4" x 2 1/2" slots for post bolts — 3/4" x 2 1/2" slots for post bolts—
| |
: 29/32" x 1 1/8" slots for splice bolts . 29/32" x 1 1/8" slots for splice bolts :
\ \ |
=) , =5 , [=>) ,
CID CID / / CID
D D D
e ' < T o 7
2" | - | 2n
I
4 1/4" J L 41/4" 41/4" J L 41/4"
6 1/4" ' 6'-5" | 6'-5" ' 6 1/4"
- | —t - -
5 12'-10" N
| |
13'-10 1/2"
THRIE BEAM ELEVATION
\ \
; 29/32" x 2 1/2" slots for splice bolts . 29/32" x 1 1/8" slots for splice bolts
| | | |
(== , (== , [=>) [=>)
o D D
| 1 — 1 1
==E== ! ) )
T T D D
23/4" | | | ! el 1
4 1/4" J L 4 1/4" 41/4" J L 41/4"
7II ! 6!_5" ! 6|_5Il

61/4"

12'-10"

13'-11 1/4"

THRIE BEAM EXPANSION ELEMENT ELEVATION

NOTES

(1) See Standard Drawing E 706-BRTR-01 for post locations.
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25'-0" - Limits of guardrail transition type TGR

\Lm Edge of paved

shoulder

(D Thrie beam 12'-6" - Two thrie beams, @W-thrie beam (5) W-beam guardrail
bridge railing TR | one set inside the other |~ transition rail _ W-beam guardrail height transition _
5 ENG ‘ _
= /@ (typ.) % ® | o (DT % -
N ’ \ ~ 1 _t
OU M SO0 AN N U NS ly 1 R ~ !
Ll |$ $__|$ $ |$| I$lf_| —'é I: s :l | ;E-.—:i i
C3 :T' — ' 4 i 1 . ! ~l
<____ _ | ~ I
| { - N Al 1
| | | | | | |
..... e o e new g @/ I
/ 5L | | 1 1 [T [ W i i i i N
.. . 1 {1 {1 1 1 I | ! {1 {1 11 [ 1"
Existing bridge . 1L I A TR [T T T l|l i l‘l i !
deck and curb T T A AT i i ! i i
[ 1 1 1 1 1 1 [l 1 II: | : 1
| A I B I I
A Post 0 1 2 3 4 5 6 7 8 Post 10 11
6'_5"
ELEVATION
Existing wing wall
6 spa. @ 1'-6 3/4" 3spa. @ 3'-1 1/2"
6"5" | =9'-4 1/2" | =9'-4 1/2" | 6!_3" | 6|_2 3/8" |

T

o

|

ol |-

Existing bridge
deck and curb

@ Limits of thrie beam
bridge railing TR

12'-6" - Two thrie beams,
one set inside the other

gl

N |7

~ transition rail

9/ Post 10!

i
‘ @W—thrie beam
|

25'-0" - Limits of guardrail transition type TGR

‘|AW-beam guardrail
I

Limits of W-beam guardrail
height transition@

Traffic

PLAN VIEW

NOTES

@ See Standard Drawing E 706-BRTR-01 for thrie beam bridge
railing TR.

@ TGB transition post/blockout assembly. See Standard Drawing
E 601-TTGB-03 for post and blockout details. Adjust post height
to accommodate guardrail heights indicated on this sheet.
Attach rail using two 5/8" @ x 2" std. button head bolts with
rectangular plate washers, round washers, and recess nuts.

@ W-thrie beam transition post/blockout assembly. See Standard
Drawing E 601-TTGB-04 for post and blockout details. Adjust
post height to accommodate guardrail heights indicated on this
sheet. Attach rail using two 5/8" @ x 2" std. button head bolts
with rectangular plate washers, round washers, and recess nuts.

@ W-beam post/blockout assembly. See Standard Drawing
E 601-TTGB-05 for post and blockout details. Adjust post height
to accommodate guardrail heights indicated on this sheet.
Attach rail using one 5/8" @ x 1 1/4" std. button head bolt with
rectangular plate washer, round washer, and recess nut.

(5) See Standard Drawing E 706-BRTR-06 for W-beam guardrail
height transition.

@ Twelve 5/8" @ x 2" std. button head bolts with round washers
and recess nuts, through rail sections.

@ Eight 5/8" @ x 1 1/4" std. button head bolts with round washers
and recess nuts.

Hand tighten post bolts on thrie beam expansion element and
burr bolt threads.

(9) See Standard Drawing E 601-TBGC-01 for W-thrie beam
transition rail.
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@ Limits of guardrail
transition type TGR

Top of W-beam guardrail varies in height uniformly

from 2'-6" @ post #10 to 2'-3 3/4" @ post 16

NOTES

W-beam guardrail or (1) See Standard Drawing E 706-BRTR-05 for thrie beam guardrail

guardrail end treatment

- transition type TGR.

@ W-beam post/blockout assembly. See Standard Drawing

é\o % 5 E 601-WGBA-01 for post and blockout details. Adjust post height
@ 5 (typ.) 3 w @ = to accommodate guardrail heights indicated on this sheet. Attach
g /@ typ. 2 A l o rail using one 5/8" @ x 1 1/4" std. button head bolt with

| ' .I.. i . o o ly & n rectangular plate washer, round washer, and recess nut.

S i T i i ' : 2 f': @ Eight 5/8" @ x 1 1/4" std. button head bolts with round washers
! | | , | | | | , ! and recess nuts.
1 11 11 11 11 11 11 11
i i ! i ! i i
:: :': 1 1 1 1 :u: i
! i i i i i i i
o i i i i i i) ¥
I f i i i " n i
1 ! ! ! ! ! K e

Post 10 11 12 13 14 15 Post 16
ELEVATION
6 Wa. @ 6'-3" = 37'-6"
L -beam guardrail L 6'-3" |
6"3" (typ.) ! (typ) | | | .
| I " " h F F h INDIANA DEPARTMENT OF TRANSPORTATION
] Post 101 11I 12I 13I 14I 15I Post 161 b
RETROFIT THRIE BEAM
, , GUARDRAIL HEIGHT TRANSITION
. | . | SEPTEMBER 2012
@lelts of guardrail ! ' Limits of W-beam guardrail
‘t‘ransition type TGR e Limits of W-beam guardrail height transition _lor guardrail end treatmen}y STANDARD DRAWING NO. E 706-BRTR-06
- = O

PLAN VIEW
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ELEVATION SHOWING REINFORCING STEEL

Dimension depends on the number of windows and the dimension "X"

¢ to € joint - Pay limits of concrete railing, TX
30'-0" max. 30'-0" max. 30'-0" max. m
' | 1. See Standard Drawing E 706-BRTX-02, -03, and -04 for sections.
1'-41/2"6" 4" No. of Windows 4" X 1'-0", 1'-0", X 4" No. of Windows 4" X  1'-0" 1'-0", X 4" No. of Windows 4"6" 1'-4 1/2"
! x 1'-6" X 1'-6" X 1'-6" @ Select the number of windows and adjust dimension X to fit the
span length.
| |
3. Span pilasters may be omitted for a short span with X < 2'-0".
= M 4. Span pilasters are for aesthetic purposes only. Omitting span
Notches _ - Notches pilasters does not decrease the integrity of the railing.
11/2" width i ) . i Y - - 1 1/2" width
Dimension a = 2X + 3 1/2". Space bars within dimension a equally
< < < <6
}\‘ 6. See Standard Drawing E 706-TTTX-01 for Concrete Bridge Railing
A \ A Transition, TTTX.
% —~——End of bridge slab \ Concrete bridge deck slab ¢ pier —=— ? 7. Al reinforcing bars designated E shall be epoxy coated.
END BENT SPAN SPAN PIER . . .
PILASTER (typ.) PILASTER PILASTER PILASTER (typ.) \cll\gpacilgw opening. See Standard Drawing E 706-BRTX-02 for
(P, ELEVATION
_— @ See Standard Drawing E 706-BRTX-03 for span pilaster details.
(10)See Standard Drawing E 706-BRTX-04 for pier and end bent
Dimension depends on the number of windows and dimension X N pilaster details.
2 3/4" 6" 6" 6" 1l_0ll 6" 1!_0" 1l_0ll 6" 6“ a 6" 6" 1|_0|l 6" 1I_0Il 1|_0" 6" 6" a 6" 6" 1!_0" 6" 1I_0" 1l_0|l 6" 6" 6" 2 3/4" (5700E Spaclng)
/—#7E Bent Bar (2 each face)
Loy a / ‘
i
5700E e — — ——==| E&
>0
o=
S < 5 i
#5E x (length varies) éof
(2 each face) RS
AN y ‘ INDIANA DEPARTMENT OF TRANSPORTATION
e e e B i e b | [ [ ~— $S7OZE
. RAILING, TX
23/4" || / 6" max. spacing | | 2 3/4" (5702E spacing) TYPICAL PANEL
5 SEPTEMBER 2012
STANDARD DRAWING NO. E 706-BRTX-01

END BENT
PILASTER (typ.)(10) @)

(typ.)

— — = = Y
DEGEC =G EG=C)=GEN=0=C =0l
@
2 = — = - = o = f al ™t
SPAN SPAN PIER

PILASTER(9)  SECTION A-A PILASTER PILASTER (typ.) 10)
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/

®
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I 1!_6"

1172

1l_4|l

Top of deck—\

A\

8

Concrete bridge deck

-

ELEVATION

31/2"

B 1I_0|I
1Il B 10" 1Il
11/2" 7" 11/2"

41/2"

‘ / A

6 1/2"

] \ /

<

#7E Bent |
Bar \\ /) ]

3!_6"
1!_4"

SECTION B-B

1|_0|I

1" || 6" 1"
(typ.) (typ.)  (typ.)
SECTION D-D

31/2"

1l_0|l

3"

10" 1"

41/2"

3!_6"

31/2"

2[_8"

|
N\ /S

Wl

#7E Bent | *

Bar

2" dl.
min.

(typ.)

1
2'-7 1/2"

5700E

#5E

31/2"

5702E

SECTION C-C

NOTES

1.

2.

3.

All reinforcing bars designated E shall be epoxy coated.

All chamfered edges shall be 3/4".

See Standard Drawing E 706-BRTX-04 for reinforcing-bar

diagrams.

for details.

@ Construction joint type A. See Standard Drawing E 702-CJTA-01
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WINDOW DETAILS
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N

8

Top of deck\

Notch 1 1/2" width

o L>+

Concrete bridge deck <

T

i 2|I IA 1l_0|l I
Sl |
L —T
\
2" cl.
#7E Bent R
Bar —
1/2|| It ':Q E?
=
N
ol ™
5700E—"
G
#5E A
§ |

1/2"
I__—.SH |

— |

ELEVATION
X I 2'_0" X 8" 10"@
1" 11/2" = =
5| L2 | T
T - . . Y TN I A
IS * b P e " b - ;'A‘. IS A‘ T + =
. DI S -2
"L‘i >,_\_+_f>> L b/ % + \
" o n " n = =N =Q
SECTION G-G

SECTION E-E

5702E

NOTES

1. All reinforcing bars designated E shall be epoxy coated.

2. All chamfered edges shall be 3/4".

3. See Standard Drawing E 706-BRTX-04 for reinforcing-bar diagrams.

@ Construction joint type A. See Standard Drawing E 702-CJTA-01 for
details.

@ Adjust dimension X to fit the span length, depending upon the
number of window openings.

2I| IA 1|_0|l I
P |
~
= EL J E—
© |
Y
#7E Bent
Bar 1" L
1/2" | = =Q E‘?
= ™
—|
| ™
#5E
b AN
o | Y
3‘ /
ol o
SECTION F-F
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Notches 1 1/2" width

2'_9"

1-41/2" | 1-412"

’_>HI
3"

3"

/Top of deck

deck

6“ | 6"
< Concrete bridge

ELEVATION

-
Q.
©
¥
‘=.'I’ L}

I

6"
=~
:
‘6"—
5700E x 8'-10"

10"

5702E x 2'-2"

&T f‘Lﬂ -
=§_ ‘ N '_J
\ |
|
|
#7E Bent B 1Bt
en ar ——l 1
:
! )
7] I
™
5700E—" | | =
A
|
|
#5E _/\ i
|
i gl | Top of deck
Trl 3
h‘
o

—i <
@J 5702E

SECTION H-H

NOTES
1. All reinforcing bars designated E shall be epoxy coated.

2. See Standard Drawing E 703-BRST-01 for reinforcing-bar bending
details and notes.

3. All chamfered edges shall be 3/4".

@ Construction joint type A. See Standard Drawing E 702-CJTA-01 for
details.

Notches 1 1/2" width—N

6| +
(typ.)

SECTION I-I

INDIANA DEPARTMENT OF TRANSPORTATION

RAILING, TX
PIER OR END BENT PILASTER

T SEPTEMBER 2012
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@Concrete bridge railing transition

Bridge railing type FC

Bridge approach slab

type WFC or TFC @
A 4_ 1|_4||
------------------------ T 2 - 5705E s [
. . . . | (front face) | —#5x2-6"
T T 10 - #5 x 3'-9" 5705E 1 5
< L I ] (5 each face) % I - o =
: (q\] —] -— ~
| | b > cl. (typ.)
il " B 2-#5x2-6 — #5x3-9" (typ.) +—
_________________________ (R-F) ‘ .;/. Wingwall ' e
7 - 5" "
S 2 e = (\ 2 / —
/V N—Bridge deck
| Deck expansion joint e/g 5705E x 2'-8"
Pavement ledge \ /
Mudwall
= \/
PART ELEVATION SECTION A-A

@ Concrete bridge railing transition

Bridge railing type FC

type WFC or TFC

/Butt joint

8

.

Bridge approach slab

Pavement IedgeJ

/

4"

DETAIL AT INTEGRAL END BENT

NOTES

(1) see Standard Drawings E 706-TWFC-01 through -03 for
concrete bridge railing transition type WFC. See Standard
Drawings E 706-TTFC-01 through -03 for concrete bridge railing

@
®

transition type TFC.

See Standard Drawing E 609-BRJT-01 for joint type I-A.

This shall be part of the concrete bridge railing, but it shall be
poured with the concrete bridge-railing transition. The minimum
length shall be equal to the width of the mudwall. See Standard
Drawing E 706-BRSF-01 for bridge railing type FC dimensions.

See Standard Drawing E 703-BRST-01 for reinforcing-bar
bending details and notes.

INDIANA DEPARTMENT OF TRANSPORTATION

BRIDGE RAILING TRANSITION WFC
OR TFC DETAILS AT END BENT
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Concrete bridge railing transition type WFC

4'-11/4"
3-11/2" | 1'-6 3/4" 1'-6 3/4"
@1 1/4" holes -
| | |
Plate PWW n n n 1 n n ‘
I L | |
> b |
in |
""" - e N
4-7/8" @ x 12" Steel spacer tube
high strength 9" 1.D.x 9"
bolts with 2 flat w Schedule 40 galvanized pipe
washers each
B Guardrail transition type WGB
4'-11/4" 7"
3-11/2" 1'-6 3/4" | 1'-6 3/4" |
- - - ™
| |
2" 8“ 1I_ 3/4" 7 1/4" I
| | |
o
: ] :__I
o o P S |
o L I T e
x 0—o Sh— —o | RN N
{ O/ O [@) : i- : : : T : i T :
8 i \\ o o ! -—4---- | | | | | | |
=¢ _Q 4" J [ [
2 Steel spacer tube
(@)
:; | |
' | |
| | | |
| | | |
| | | | | |
2|_6ll 2'_10" 8" ] ] ] A ]

PART ELEVATION

NOTES

1. See Standard Drawing E 706-TWFC-01 through -03 for
concrete bridge railing transition type WFC. See Standard
Drawings E 601-TWGB-01 through -03 for guardrail transition

type WGB .

@ Preformed holes, for connection of the guardrail transition

type WGB to the end of the concrete bridge railing transition

type WFC.
1l_0|l _
2 4 | 4 2 11/4" @ holes
—~ —~ for 7/8" H.S.
| bolts

11"

2"

o O

1

\
=1
S~
i
My
|
~~
i
o
N

\E 12" x 5/8" x 11"

PLATE PWW

INDIANA DEPARTMENT OF TRANSPORTATION

BRIDGE RAILING TRANSITION WFC
ATTACHMENT OF GUARDRAIL
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@ Concrete bridge railing transition

Bridge railing type FT

1]_4"

2 - 5706E
(front face)

14 - #5 x 3'-9"

(7 each face)

3!_9"

2-#5x 3'-6"

type TFT @7
A=
------------------------ T
------------------------ A
Tt
N I S L
< JC e N N

Bridge approach slab

Pavement ledge

PART ELEVATION

(rear face)

™—Bridge deck

Deck expansion joint

\Mudwall/

| —#5%36

2" min.
cl. (typ.)
| — #5 x 3'-9" (typ.)

<2

'\

SECTION A-A

@Concrete bridge railing transition, Bridge railing type FT

type TFT

Butt joint
— >

8

o

Bridge approach slab

Pavement Iedgej

/l

DETAIL AT

4"
INTEGRAL END BENT

3'-51/2"

1 |
| oo'

5| |3
5706E x 3'-7"

NOTES

@ See Standard Drawings E 706-TTFT-01 through -03 for concrete
bridge railing transition type TFT details.

@ See Standard Drawing E 609-BRJT-01 for joint type I-A.

@ This shall be part of the concrete bridge railing, but it shall be
poured with the concrete bridge-railing transition. The minimum
length shall be equal to the width of the mudwall. See Standard
Drawing E 706-BRSF-02 for bridge railing type FT dimensions.

4. See Standard Drawing E 703-BRST-01 for reinforcing-bar
bending diagrams and notes.
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Concrete bridge railing transition TFC or TFT

Plate PW

(See detail)\ ﬁg ﬁg
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PART ELEVATION

NOTES

1. See Standard Drawings E 706-TTFC-01 through -03 for concrete
bridge railing transition type TFC. See Standard Drawings
E 706-TTFT-01 through -03 for concrete bridge railing transition
type TFT. See Standard Drawings E 601-TTGB-01 through -05
for guardrail transition type TGB.

2 Preformed holes, for connection of the guardrail transition type
TGB to the end of the concrete bridge railing transition type TFC
or TFT.
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type FC

Reinforced-concrete-moment-slab pay limits

NOTES

1. See Standard Drawing E 706-MSRW-10 for reinforcing-bar
diagrams and General Notes O

@ See Standard Drawing E 706-BRSF-01 for concrete railing type

g e ; . . FC details.
@C te railin - 1'-6 e 8'-0" or shoulder width, whichever is greater. _
onere g @ Construction joint type A. See Standard Drawing E 702-CJTA-01
_\ for details.
#4 @ 9"
Top of reinforced 2'-0"
on { #5 @ 10" concrete moment
Z ‘l.k slab
i T Longitudinal
8" H = construction
B B i S joint PCCP
H ~
I AAAAAAAA
v T \
e v \\ v v / v s ) 4
1
® - ° ° ® PCCP
" thickness
<« 1/2" preformed
joint filler <
W fTJ
o 2" dl. \
S S /
7d T N i
o0 Subbase
%%C%O Underdrain for MSE wall @Dowel bars for PCCP
o) &
e -
<
~

Front face

of MSE wall q
—

A, \Rear face

of MSE wall

r

Ground reinforcement

Structure backfill j

(1)Tie bars

INDIANA DEPARTMENT OF TRANSPORTATION

RAILING TYPE FC AND MOMENT SLAB
ASIDE MSE WALL - PCCP

SEPTEMBER 2012

STANDARD DRAWING NO. E 706-MSRW-01

VWL
W 1,
/

®

/s/ Richard L. Van(Cleave 09/04/12

SUPERVISOR, ROADWAY STANDARDS DATE

/s/ Mark A. Miller 09/04/12

CHIEF ENGINEER DATE




Front face
of MSE wall

@Concrete railing
type FT

Reinforced-concrete-moment-slab pay limits

1|_6"

8'-0" or shoulder width, whichever is greater.

#4 @ 9"

Top of reinforced
concrete moment

slab

21/2"cl.

2I_0||

Longitudinal

construction
joint _\

NOTES

@ See Standard Drawing E 706-<I\_1L§RW-10 for reinforcing-bar
diagrams and General Notes \_ /.

@ See Standard Drawing E 706-BRSF-02 for concrete railing type
FT details.

@ Construction joint type A. See Standard Drawing E 702-CJTA-01
for details.
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Reinforced-concrete-moment-slab pay limits

NOTES

1.

See Standard Drawing E 706-MSRW-10 for reinforcing-bar
diagrams and General Notes O

@ See Standard Drawing E 706-BRSF-01 for concrete railing type

@ Construction joint type A. See Standard Drawing E 702-CJTA-01

thickness (18" min.)

INDIANA DEPARTMENT OF TRANSPORTATION

= - FC details.
@Concrete railing 1'-6" 8'-0" or shoulder width, whichever is greater.
type FC —\‘ - for details.
#4 @ 9"
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@Concrete railing

type FT

@\

Reinforced-concrete-moment-slab pay limits

1|_6||

8'-0" or shoulder width, whichever is greater.
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#4 @ 9"

NOTES

@ See Standard Drawing E 706-MSRW-10 for reinforcing-bar

diagrams and General Notes{_ /.

See Standard Drawing E 706-BRSF-02 for concrete railing type

FT details.

Construction joint type A. See Standard Drawing E 702-CJTA-01

for details.
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Reinforced-concrete-moment-slab pay limits

NOTES

@ See Standard Drawing E 706-MSRW-10 for reinforcing-bar

diagrams and General Notes O

@ See Standard Drawing E 706-BRSF-01 for concrete railing type

@ Construction joint type A. See Standard Drawing E 702-CJTA-01

INDIANA DEPARTMENT OF TRANSPORTATION

RAILING TYPE FC AND MOMENT SLAB
ATOP MSE WALL - PCCP

FC details.
- 1'-6" 8'-0" or shoulder width, whichever is greater. € details
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yp —\ for details.
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B Reinforced-concrete-moment-slab pay limits . NOTES
1'-6" 8'-0" or shoulder width, whichever is greater. @ See Standard Drawing E 706-MSRW-10 for reinforcing-bar
diagrams and General Notes O
@ See Standard Drawing E 706-BRSF-02 for concrete railing type
FT details.
@ConcreF_IFe railing @ Construction joint type A. See Standard Drawing E 702-CJTA-01
type _\ for details.
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Reinforced-concrete-moment-slab pay limits

NOTES

@ See Standard Drawing E 706-MSRW-10 for reinforcing-bar
diagrams and General Notes O

See Standard Drawing E 706-BRSF-01 for concrete railing type

Construction joint type A. See Standard Drawing E 702-CJTA-01
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FC details.
1'-6" 8'-0" or shoulder width, whichever is greater.
@Concrete railing .
type FC —\ for details.
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Reinforced-concrete-moment-slab pay limits

NOTES

@ See Standard Drawing E 706-MSRW-10 for reinforcing-bar

@ See Standard Drawing E 706-BRSF-02 for concrete railing type

@ Construction joint type A. See Standard Drawing E 702-CJTA-01
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1'-6" 8'-0" or shoulder width, whichever is greater. diagrams and General Notes O
FT details.
@Concrete railing :
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Concrete-railing length

Moment-slab width

Railing length shall coincide with PCCP pavement joint
?\w /Moment slab edge
N e
—— ' — —
|
3
*H
I
Contraction joint type D-1, Contraction joint type D-1,
with PCCP shoulder only with PCCP shoulder only @
=
5 < <
; ——
g Type D-1 contraction joint Type D-1 contraction joint
3 dowel bars dowel bars
0y
|
End of moment slab
~—1 \ \, and MSE wall
Longitudinal joint tie bars,
#6 @ 1'-0", with PCCP
shoulder only
Moment slab Minimum moment-slab length 15'-0" Shoulder
joints Moment-slab length shall coincide with PCCP pavement joint joints
PLAN - REINFORCED CONCRETE MOMENT SLAB JOINTS
2 Spaces @ 4" = 8" (typ.)
Spaces @ 8" (typ.) ‘\ _
H 1/4" max. open joint
Q Q Y Q Q e Q Q Q
#5 @ 8" <
O O L O O '\\ O O O
AN
2 L Concrete Railing
(typ.)

PLAN - CONCRETE RAILING

Additional #5

ADDITIONAL VERTICAL STEEL

NOTES

1. Where used with HMA mainline pavement, concrete railing and
moment-slab lengths shall coincide and be spaced at 18'-0".

@ See Standard Drawing E 503-CCPJ-01 for contraction joint type

D-1 details.

@ See Standard Drawing E 503-CCPJ-02 for joint tie bars details.
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GENERAL NOTES

@ See Standard Drawing E 706-MSRW-09 for plan view and additional reinforcing bars in the railing at the railing joints.
@ See Standard Drawing E 731-MSEW-01 for coping details.

@ The thickness of the coarse aggregate No. 8 shall be equal to the combined thicknesses of the first two lifts of HMA, but not less than 6 in.

@ For moment slab thickness < 15 in., this shall be 2'-0".
For moment slab thickness > 15 in., this shall be moment-slab thickness plus 12 in.

5. The moment slab shall be used only within the limits of the MSE wall.
6. Reinforcing bars in the moment slab shall be epoxy coated.

7. See Standard Drawing E 703-BRST-01 for reinforcing-bar bending diagrams and notes.
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#8 BENT BAR
WITH STANDARD 180° HOOK
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10 - #5 x 10'-9" 14 - #5 x 6'-0" (7 each face)—
(5 front face, 5 rear face) | 5-1 és" @

’_> C holes
1-6"

NOTES

1.

2.

®

®
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Reinforced concrete bridge approach
\/
PLAN

See Standard Drawing E 706-TTFC-02 for sections.

See Standard Drawing E 706-TTFC-03 for reinforcing-bar diagrams
and bill of materials.

Holes for attachment of guardrail transition type TGB. See Standard
Drawing E 706-CBRT-04 for details.

RCBA extension for bridge railing transition type TFC. See Standard
Drawing E 609-TBAE-01 for details.
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SECTION A-A SECTION B-B
NOTES

1. See Standard Drawing E 706-TTFC-01 for elevation and plan.
2. All chamfered edges shall be 3/4".

@ Construction joint type A. See Standard Drawing E 702-CJTA-01 for
details.

4. See Standard Drawing E 706-TTFC-03 for reinforcing-bar diagrams.

@ RCBA extension for bridge railing type TFC. See Standard Drawing
E 609-TBAE-01 for details.

3"

97/8"
9" I

7/8"

( )

4 eq. spa.

7||

2|_6|l

2|_9|l

T

6"

1[_6"

SECTION C-C

_ 9"
")
I
A
G| 2"l #5 (typ.)
<" () 4
I o
| /—5804 y
~
J b o
2|
o 4
SO ]
O
® ¥
5809—// @‘
|A 1"6" ‘|
[ 1
SECTION D-D

INDIANA DEPARTMENT OF TRANSPORTATION

CONCRETE BRIDGE RAILING
TRANSITION, TFC
SECTIONS

SEPTEMBER 2012

STANDARD DRAWING NO. E 706-TTFC-02

/s/ Richard L. Van(Cleave 09/04/12

SUPERVISOR, ROADWAY STANDARDS DATE

/s/ Mark A. Miller 09/04/12

CHIEF ENGINEER DATE

AT




1l_6||

2!_4"

7|l

7|l

5802 x 5'-3"

—

5808 x 4'-7"

2'_4"

5l|

5804 x 5'-1"

5|l

1I_6I|

5809 x 4'-5"

5"

N

5816 x 2'-10"

7"

11"

A

NOTE

1. See Standard Drawing E 703-BRST-01 for reinforcing-bar bending

details and notes.

BILL OF MATERIALS

Quantities are for one concrete
bridge railing transition type TFC

EPOXY-COATED REINFORCING STEEL

MARK OR NO. OF
SIZE BARS LENGTH | WEIGHT
5802 15 5'-3"
5804 16 5'-1"
5808 15 4'-7"
5809 16 4'-5"
5816 11 2'-10"
#5 10 10'-9"
#5 1 6'-9"
#5 14 6'-0"
Reimforang Steal 552 LBS
MISCELLANEOUS
Concrete, Class C 1.2 CYS
Surface Seal 100 SFT
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3I_9I|

NOTES

1.

2.

and bill of materials.

See Standard Drawing E 706-TTFT-02 for sections.

See Standard Drawing E 706-TTFT-03 for reinforcing-bar diagrams

’_> A —= B — = C D @ Holes for attachment of guardrail transition type TGB. See
Standard Drawing E 601-TTGB-01 for details.
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SECTION A-A SECTION B-B SECTION C-C SECTION D-D
INDIANA DEPARTMENT OF TRANSPORTATION
NOTES
CONCRETE BRIDGE RAILING
1. See Standard Drawing E 706-TTFT-01 for elevation and plan. TRANSITION, TFT
2. All chamfered edges shall be 3/4". SEPTEMBER 2012
@ Construction joint type A. See Standard Drawing E 702-CJTA-01 for STANDARD DRAWING NO. E 706-TTFT-02
details.

4. See Standard Drawing E 706-TTFT-03 for reinforcing-bar diagrams. )
/s/ Richard L. Van(Cleave 09/04/12

SUPERVISOR, ROADWAY STANDARDS DATE

@ RCBA extension for bridge railing transition type TFT. See Standard
Drawing E 609-TBAE-02 for details.

/s/ Mark A. Miller 09/04/12
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2'_5"

5800 x 5'-5

1|_7||

5807 x 4'-9"

2!_5"

5|l

5803 x 5'-3"

1|_7||

)

1'-0"

5810 x 4'-7"

NOTE

1. See Standard Drawing E 703-BRST-01 for reinforcing-bar bending
details and notes.

4II
=
\
0‘ BILL OF MATERIALS
i Quantities are for one concrete
bridge railing transition type TFT
1 EPOXY-COATED REINFORCING STEEL
MARK OR NO. OF
5806 x 3-10" SIZE BARS LENGTH | WEIGHT
- 5800 21 5'-5"
5803 16 5'-3"
5806 28 3'-10"
5807 21 4'-9"
5810 16 4'-7"
5817 16 3'-0"
#5 12 15'-1"
2" 5" #5 1 10'-1"
ﬂ "" #5 2 6'-8"
1 #5 16 6'-0"
£ Total E -Coated
™ Rainforcing Steel 862 LBS
MISCELLANEOUS
=c|> Concrete, Class C 2.0 CYS
— Surface Seal 13.4 SYS
1-0" INDIANA DEPARTMENT OF TRANSPORTATION
5817 x 3'-0" CONCRETE BRIDGE RAILING
TRANSITION TYPE TFT
SEPTEMBER 2012

STANDARD DRAWING NO. E 706-TTFT-03

RESRARLENRoY
/

/s/ Richard L. Van(Cleave 09/04/12

SUPERVISOR, ROADWAY STANDARDS DATE

/s/ Mark A. Miller 09/04/12

CHIEF ENGINEER DATE

AT




17 - 5814 (front face)

17 - 5820 (front face)
17 - 5825 (rear face)

3" (dist. to holes)

3 - #5x4'-3" (rear face)
3 - 5832 (front face)

)§L<

2!_8"

—1 - #5 x 4'-3" (front face)

—4-7/8 @ holes (4)
1l_0l|

R

—6 - #5 x 8'-0" (3 each face)
—4 - #5 x 10'-9" (2 each face)

11!_4"

—14 - #5 x 6'-0" (7 each face)

,-i

1!_7"

3!_7"

|—>B

Y

’—>C

5-11/4"@
holes

—B= D

NOTES

1.

See Standard Drawing E 706-TTPP-02 for sections and reinforcing bar

diagrams.

@ Holes for attachment of guardrail transition type TGB. See Standard
Drawing E 706-CBRT-04 for details.

@ RCBA extension for bridge railing transition type TPF-1. See Standard
Drawing E 609-TBAE-01 for details.

@ Holes for attachment of steel bridge railing type PF-1. See Standard

Drawing E 706-BRPP-01 for details.

2!_0"

1

=

Y

extension

] BILL OF MATERIALS

Quantities are for one concrete
bridge railing transition type TPF-1.

~ EPOXY-COATED REINFORCING STEEL

MARK OR NO. OF

' LENGTH | WEIGHT

- SIZE BARS
5|_4|l

! 5801 25
3|_0|l

50 - 5822 (25 each face) 5814 17
3!_1"

3

S

16 spa. @ 3" = 4'-0" | |

8 spa. @ 8" = 5'-4"

|
| 6spa. @6" =3-0" |
I

10 spa. @ 3" _|

4!_4"

5!_2"

S

6I_2l|

= 2|_6ll

15'-8" - Pay Limits of Concrete Bridge Railing Transition, TPF-1

(4)7/8" @ holes

41/4"
2"

1'-6" lap

ELEVATION

(2)1 1/4" @ holes

2

5820 17
3|_7|l

5822 50
4|_8|l

5825 17
4|_3|l

5832 3
10'-9"

#5 4
8|_0|l

#5 6
6!_0"

#5 14
#5 4 4'-3"

Total Epoxy-Coated

Reinforcing Steel 730185

MISCELLANEOUS

Concrete, Class C 1.5 CYS

Surface Seal 119 SFT

INDIANA DEPARTMENT OF TRANSPORTATION

CONCRETE BRIDGE RAILING

i

==

10"

TRANSITION, TPF-1
SEPTEMBER 2012
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Reinforced concrete bridge approach

8" ! 1'_8"

STANDARD DRAWING NO.

E 706-TTPP-01
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/

O

/s/ Richard L. VanCleave
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PLAN

09/04/12

SUPERVISOR, ROADWAY STANDARDS

/s/ Mark A. Miller

DATE

09/04/12

CHIEF ENGINEER

DATE
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- 1-6" | |- 1-6" | I 1-6" ,I
| | | 1 [ |
SECTION B-B SECTION C-C SECTION D-D
5 4'-1" (5825)
- 2'-11 5/8 " (5822) _
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[
D
~ 5820 x 3'-1"
5822 x 3'-7"
5825 x 4'-8"
L6 2'-8" , 1'-0"
AR D B}
4“ * \‘ ‘\
_ = |
~ My
5814 x 3'-0" 5832 x 4'-3" B

NOTES
1. See Standard Drawing E 706-TTPP-01 for elevation and plan.
2. All chamfered edges shall be 3/4".

@ Construction joint type A. See Standard Drawing E 702-CJTA-01 for
details.

4. See Standard Drawing E 703-BRST-01 for reinforcing-bar bending
details and notes.

@ RCBA extension for bridge railing transition type TPF-1. See Standard
Drawing E 609-TBAE-01 details.

@ 7/8" @ hole for attachment of steel bridge railing type PF-1. See
Standard Drawing E 706-BRPP-01 for details.

INDIANA DEPARTMENT OF TRANSPORTATION

CONCRETE BRIDGE RAILING
TRANSITION, TPF-1

SEPTEMBER 2012

STANDARD DRAWING NO. E 706-TTPP-02

/s/ Richard L. Van(Cleave 09/04/12
SUPERVISOR, ROADWAY STANDARDS ~ DATE
s/ Mark A. Miller 09/04/12
CHIEF ENGINEER DATE

AT




NOTES

1. See Standard Drawing E 706-TTPP-04 for sections and reinforcing bar

diagrams.
3 - #5 x 4'-3" (rear face)

[ 3 - 5832 (front face) @ Holes for attachment of guardrail transition type TGB. See Standard
—8-7/380 holes@ —6- #5x 8-0" (3 each face) Drawing E 706-CBRT-04 for details.

A =B —4 - #5 x 10'-9" (2 each face) 14 - #5 x 6'-0" (7 each face) @ RCBA extension for bridge railing transition type TPF-2. See Standard
8" 2!_8" 1!_0" 11!_4" DI‘aWIng E 609'TBAE'01 fOI’ detaI|S

’—>C

3" (dist. to holes)

5-11/4"@ @ Holes for attachment of steel bridge railing type PF-2. See Standard
holes —= D Drawing E 706-BRPP-02 for details.

|
o

|
|

— N ‘ BILL OF MATERIALS

Quantities are for one concrete
bridge railing transition type TPF-2.

EPOXY-COATED REINFORCING STEEL

MARK OR NO. OF
SIZE BARS LENGTH | WEIGHT

17 2825 (oo e 50 - 5822 (25 each face) 2%l 2 S
- ront race — — — — — e — — .| ' - each face _An
17 - 5825 (rear face) V 5814 17 3'-0

\@ 5819 17 27"
L R LL . r | il 5822 50 37"
| L

2|_1|l

3I_7ll

—
I
I
ST
I
Il
I
|
|

|
17 - 5814 (front face) %

1'_6"

rTop of slab entension

C D 5825 17 4'-8"

2" dl

16 spa. @ 3" = 4'-0"

S .

8 spa. @ 8" = 5'-4" | | _6spa.@6"=3-0"_| 10spa.@3" || 3" 5832 3 43
i | =26" #5 4 109"
4'-4" 5-2" 6'-2" #5 6 8'-0"
| | #5 14 6-0"
15'-8" - Pay Limits of Concrete Bridge Railing Transition, TPF-2 #5 3 4-3"
Total Epoxy-Coated
ELEVATION Reinforcing Steel
MISCELLANEOUS

Concrete, Class C 1.5 CYS
Surface Seal 119 SFT

717 LBS

(4)7/8" @ holes INDIANA DEPARTMENT OF TRANSPORTATION

CONCRETE BRIDGE RAILING

2"

(21 1/4" @ holes
1'-6" lap / 45 1'-6" lap N

TRANSITION, TPF-2
W R i A .l v J v v v v J & v - v v v v

2

—41/4"

*E

L

3"

SEPTEMBER 2012
7 Tete el 10 T STANDARD DRAWING NO.  E 706-TTPP-03
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I I I
5 1/2 n L 8 1/2 n
4'-4" Reinforced concrete bridge approach
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/
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/s/ Richard L. Van(Cleave 09/04/12

SUPERVISOR, ROADWAY STANDARDS DATE

/s/ Mark A. Miller 09/04/12

CHIEF ENGINEER DATE
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SECTION A-A
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SECTION B-B SECTION C-C SECTION D-D
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r 6" 2'-g" U
4" \‘ ‘ |
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NOTES
1. See Standard Drawing E 706-TTPP-03 for elevation and plan.
2. All chamfered edges shall be 3/4".

@ Construction joint type A. See Standard Drawing E 702-CJTA-01 for
details.

4. See Standard Drawing E 703-BRST-01 for reinforcing-bar bending
details and notes.

@ RCBA extension for bridge railing transition type TPF-2. See Standard
Drawing E 609-TBAE-01 for details.

@ 7/8" @ hole for attachment of steel bridge railing type PF-2. See
Standard Drawing E 706-BRPP-02 for details.

INDIANA DEPARTMENT OF TRANSPORTATION

CONCRETE BRIDGE RAILING
TRANSITION, TPF-2

SEPTEMBER 2012

STANDARD DRAWING NO. E 706-TTPP-04

/s/ Richard L. Van(Cleave 09/04/12
SUPERVISOR, ROADWAY STANDARDS ~ DATE
s/ Mark A. Miller 09/04/12

CHIEF ENGINEER DATE
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17 - 5814 (front face)

17 - 5823 (front face)
17 - 5826 (rear face)

3 - #5 x 4'-3" (rear face)

NOTES

1. See Standard Drawing E 706-TTPP-06 for sections and reinforcing bar

diagrams.

@ Holes for attachment of guardrail transition type TGB. See Standard
Drawing E 706-CBRT-04 for details.

@ RCBA extension for bridge railing transition type TPS-1. See Standard
Drawing E 609-TBAE-01 for details.

@ Holes for attachment of steel bridge railing type PS-1. See Standard
Drawing E 706-BRPP-03 for details.

|50 - 5824 (25 each face)

Typical concrete

BILL OF MATERIALS
Quantities are for one concrete
bridge railing transition type TPS-1.
EPOXY-COATED REINFORCING STEEL
MARK OR NO. OF
SIZE BARS LENGTH | WEIGHT
5801 25 5'-4"
5814 17 3'-0"
5823 17 3'-9"
5824 50 4'-3"
5826 17 5'-4"
5832 3 4'-3"
#5 4 10'-9"
#5 6 8'-0"
#5 14 6'-0"
#5 4 4'-3"
Total Epoxy-Coated
Reinforcing Steel 783 LBS
MISCELLANEOUS
Concrete, Class C 1.9 CYS
Surface Seal 131 SFT

INDIANA DEPARTMENT OF TRANSPORTATION

CONCRETE BRIDGE RAILING
TRANSITION, TPS-1

SEPTEMBER 2012

STANDARD DRAWING NO.

E 706-TTPP-05
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/s/ Richard L. Van(Cleave 09/04/12
SUPERVISOR, ROADWAY STANDARDS ~ DATE
s/ Mark A. Miller 09/04/12
CHIEF ENGINEER DATE




7|| 3|| t; 10"
6~ A Ny | B} NOTES
=1 i/ \ | ] / N\ S 10"
Y e e T e - - - 1. See Standard Drawing E 706-TTPP-05 for elevation and plan.
| B ey S :s\| | N
. 5832: 5801 ([ h o 10" 2. All chamfered edges shall be 3/4".
oy = S, \ @ Construction joing type A. See Standard Drawing E 702-CJTA-01 for
E=F==3=1 \ 5801— — details.
D | i P yEE! S
5832 < = = o ‘ 5801 — 4. See Standard Drawing E 703-BRST-01 for reinforcing-bar bending
\ I ™ . details and notes.
;\I — 7 = | { e — .
af ® | a;’ % = | = My ™ @ RCBA extension for bridge railing transition type TPS-1. See Standard
#5 (typ.)J in #5 (typ.)—/ 0 YD A Drawing E 609-TBAE-01 for details.
5826 i ' T ¢ ' ” &
N\ ‘ ‘ %l Wl ~ @ 7/8" @ hole for attachment of steel bridge railing type PS-1, large rail.
N N5 ~ #5 (typ.)—"| N #5 (typ.)—] ~ See Standard Drawing E 706-BRPP-03 for details.
| A r
e N9 \ - P ¢ \ d | P ¢ @ 3/4" @ hole for attachment of steel bridge railing type PS-1, small rail.
2" cl. (typ.) . \ 2" cl. (typ.) 2" cl. (typ.) 2" cl. (typ.) See Standard Drawing E 706-BRPP-03 for details.
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6" 1 n
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N | (5826) CONCRETE BRIDGE RAILING
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| 3'-2" (5823)
5 ~ = SEPTEMBER 2012
N . ) STANDARD DRAWING NO. E 706-TTPP-06
= 5823 x 3'-9
FI\| 5824X4|_3|| \\\\\\\HIIH/////
5826 x 5'-4"
[ /s/ Richard L. VanCleave 09/04/12
6 .g" | 1-0" | SUPERVISOR, ROADWAY STANDARDS DATE
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17 - 5814 (front face)

17 - 5821 (front face)
17 - 5826 (rear face)

NOTES

See Standard Drawing E 706-TTPP-08 for sections and reinforcing bar
diagrams.

Holes for attachment of guardrail transition type TGB. See Standard
Drawing E 706-CBRT-04 for details.

@ RCBA extension for bridge railing transition type TPS-2. See Standard

Drawing E 609-TBAE-01 for details.

Holes for attachment of steel bridge railing type PS-2. See Standard
Drawing E 706-BRPP-04 for details.

BILL OF MATERIALS
Quantities are for one concrete
bridge railing transition type TPS-2.
EPOXY-COATED REINFORCING STEEL
MARK OR NO. OF
SIZE BARS LENGTH | WEIGHT
5801 25 5'-4"
5814 17 3'-0"
5821 17 3'-3"
5824 50 4'-3"
5826 17 5'-4"
5832 3 4'-3"
#5 4 10'-9"
#5 6 8'-0"
#5 14 6'-0"
#5 3 4'-3"
Total Epoxy-Coated
Reinforcing Steel 775 LBS
MISCELLANEOUS
Concrete, Class C 1.9 CYS
Surface Seal 131 SFT

INDIANA DEPARTMENT OF TRANSPORTATION

CONCRETE BRIDGE RAILING
TRANSITION, TPS-2

SEPTEMBER 2012

STANDARD DRAWING NO.

E 706-TTPP-07
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2I_4||

2|_0Il

A B NOTES
_>
2 - #5x4-0" 2 - 5831 - -0"
" (1 each face) —6f #Sfx 11-0 1. See Standard Drawings E 706-TTTF-02 and E 706-TTTF-03 for
®s-10 2-0" 110" o0 2 - #5 x 80" (front face) —=D sections.
i holes l - — - (1 each face) 2 - #5 x 8'-0" o 5-11/4"@
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SECTION A-A
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SECTION B-B

NOTES
1. See Standard Drawing E 706-TTTF-01 for elevation and plan.
All chamfered edges shall be 3/4".

2.
@ Construction joint type A. See Standard Drawing E 702-CJTA-01 for
details.

See Standard Drawing E 706-TTTF-04 for reinforcing-bar diagrams.

4
@ RCBA extension for bridge railing transition type TTF-2. See Standard
Drawing E 609-TBAE-02 for details.

@ 1" @ hole for attachment of steel bridge railing type TF-2. See
Standard Drawing E 706-BRTF-01 for details.

INDIANA DEPARTMENT OF TRANSPORTATION

CONCRETE BRIDGE RAILING
TRANSITION, TTF-2

SEPTEMBER 2012

STANDARD DRAWING NO. E 706-TTTF-02
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SECTION C-C
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SECTION E-E

NOTES
1. See Standard Drawing E 706-TTTF-01 for elevation and plan.
2. All chamfered edges shall be 3/4".

@ Construction joint type A. See Standard Drawing E 702-CJTA-01
for details.

4. See Standard Drawing E 706-TTTF-04 for reinforcing-bar
diagrams.

@ RCBA extension for bridge railing transition type TTF-2. See
Standard Drawing E 609-TBAE-02 for details.

INDIANA DEPARTMENT OF TRANSPORTATION

CONCRETE BRIDGE RAILING
TRANSITION, TTF-2

SEPTEMBER 2012

STANDARD DRAWING NO. E 706-TTTF-03
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/s/ Mark A. Miller 09/04/12
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NOTE

1. See Standard Drawing E 703-BRST-01 for reinforcing-bar bending
details and notes.

BILL OF MATERIALS
Quantities are for one concrete
bridge railing transition type TTF-2
EPOXY-COATED REINFORCING STEEL
MARK OR NO. OF
SIZE BARS LENGTH | WEIGHT
5800 38 5'-5"
5803 13 5'-3"
5818 7 2'-9"
5823 54 3'-9"
5825 35 4'-8"
5830 5 6'-4"
5831 2 6'-4"
#5 10 15'-0"
#5 2 13'-1"
#5 6 11'-0"
#5 4 8'-0"
#5 5 6'-4"
#5 4 4'-Q"
Ry oo 1072 L8s
MISCELLANEOUS
Concrete, Class C 2.9 CYS
Surface Seal 182 SFT

INDIANA DEPARTMENT OF TRANSPORTATION

CONCRETE BRIDGE RAILING
TRANSITION, TTF-2

SEPTEMBER 2012

STANDARD DRAWING NO. E 706-TTTF-04

RESRARLENRoY
/

/s/ Richard L. Van(Cleave 09/04/12

SUPERVISOR, ROADWAY STANDARDS DATE

/s/ Mark A. Miller 09/04/12

CHIEF ENGINEER DATE
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SECTION E-E

E

NOTES

1. See Standard Drawing E 706-TTTX-02 for sections and reinforcing-bar
diagrams.

@ Holes for attachment of guardrail transition type TGB. See Standard

Drawing E 706-CBRT-04 for details.

@ RCBA extension for bridge railing transition type TTX. See Standard

Drawing E 609-TBAE-02 for details.

' @ Window opening. See Standard Drawing E 706-BRTX-02 for details.

@ See Standard Drawing E 706-TTTX-02 for reinforcing-bar cutting diagram.

BILL OF MATERIALS

Quantities are for one concrete
bridge railing transition type TTX

EPOXY-COATED REINFORCING STEEL

MARKOR | NO. OF
SIZE BARS | LENGTH | WEIGHT
7800 2 11'-9"
7801 2 12'-4"
Total #7 98 LBS
5805 12 4'-8"
5811 41 4'-0"
5812 15 8'-6"
5813 8 7-0"
#5 2 20'-0"
#5 12 5'-8"

Total #5 538 LBS
Reinforcing steel 636 LBS
MISCELLANEOUS
Concrete, Class C 2.0 CYS
Surface Seal 149 SFT

INDIANA DEPARTMENT OF TRANSPORTATION

CONCRETE BRIDGE RAILING
TRANSITION, TTX

SEPTEMBER 2012

STANDARD DRAWING NO.
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/

O

/s/ Richard L. VanCleave
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(front face) (front face) (rear face) (front face)
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NOTES
1. See Standard Drawing E 706-TWFC-02 for sections.

2. See Standard Drawing E 706-TWFC-03 for reinforcing-bar diagrams

34 - 5815 and bill of materials.
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| 7"I
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(rear face) @ Holes for attachment of guardrail transition type WGB. See Standard

Drawing E 706-CBRT-02 for details.

@ RCBA extension for bridge railing transition type WFC. See Standard
Drawing E 609-TBAE-03 for details.
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SECTION A-A SECTION B-B

NOTES

1.

W

@ Q@ @ @ =

See Standard Drawing E 706-TWFC-01 for elevation and plan.
All chamfered edges shall be 3/4".

Construction joint type A. See Standard Drawing E 702-CJTA-01 for
details.

See Standard Drawing E 706-TWFC-03 for reinforcing-bar diagrams.

RCBA extension for bridge railing transition type WFC. See Standard
Drawing E 609-TBAE-03 for details.

These bars shall be field bent to provide 2" clearance along the front
face batter.

Constant 1:11 batter.

Constant 5:7 batter.
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SECTION D-D

INDIANA DEPARTMENT OF TRANSPORTATION

CONCRETE BRIDGE RAILING
TRANSITION TYPE WFC

SEPTEMBER 2012

STANDARD DRAWING NO.
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7I|

5815 x 3'-9"

NOTE

1. See Standard Drawing E 703-BRST-01 for reinforcing-bar bending
details and notes.

BILL OF MATERIALS

Quantities are for one concrete
bridge railing transition type WFC

EPOXY-COATED REINFORCING STEEL

\

14!_0"

SIZE BARS LENGTH | WEIGHT

5815 71 3'-9"

‘ MARK OR NO. OF

5827 x 16'-10"

! 5827 3 16'-10"

5828 3 12'-10"

5829 2 5'-3"
#5 3 7'-3"

Total Epoxy-Coated
| Reinforcing Steel 404 LBS

2'_9" I 6" I

8"

N 7 MISCELLANEOUS
! 2 Concrete, Class C 1.6 CYS

Surface Seal 113 SYS
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_—

)

2'-5 7/8" J 2'-8 1/8"
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|
| INDIANA DEPARTMENT OF TRANSPORTATION

CONCRETE BRIDGE RAILING
TRANSITION TYPE WFC

SEPTEMBER 2012

STANDARD DRAWING NO. E 706-TWFC-03
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SECTION A-A

NOTES:

1. See Standard Drawing E 707-BPBF-04 for General Notes.

2. The top surface of the beam shall not vary more than 1/8"
in 10" as measured from a straightedge.

@ Tolerance of beam ends for deviation from a true
vertical with respect to top and bottom surfaces.

@ Projection above top of spread box beam shall be +3/8".
Projection above top of adjacent box beam +0 to -3/8".

INDIANA DEPARTMENT OF TRANSPORTATION

FABRICATION TOLERANCES
PRESTRESSED BOX BEAM

SEPTEMBER 2012

STANDARD DRAWING NO.

E 707-BPBF-01

-
-
—~

VWL
W 1,
/

AT

/s/ Richard L. Van(Cleave 09/04/12

SUPERVISOR, ROADWAY STANDARDS DATE

/s/ Mark A. Miller 09/04/12

CHIEF ENGINEER DATE
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SECTION B-B

Variation from a straight line, end to end of beam
— and parallel to centerline of beam: +1/8" per 10' @

of length, £3/4" max.

PLAN

NOTES:

1. See Standard Drawing E 707-BPBF-04 for General Notes.

2. Center of gravity of depressed-strands group at the
end of beam shall not be more than £1/2".

3. Tolerance of position of post-tensioning duct
shall be £1/4".

@ Horizontal tolerance of beam ends for deviation from
a true vertical with respect to top and bottom sufaces.
Vertical tolerance shall be £1/8" per 12" of beam height.

INDIANA DEPARTMENT OF TRANSPORTATION

FABRICATION TOLERACES
PRESTRESSED I BEAM

SEPTEMBER 2012

STANDARD DRAWING NO.
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SUPERVISOR, ROADWAY STANDARDS ~ DATE
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SECTION C-C

Variation from a straight line, end to end of beam
— and parallel to centerline of beam: +1/8" per 10' @
of length, £3/4" max.

PLAN

NOTES:

See Standard Drawing E 707-BPBF-04 for General Notes.

Center of gravity of depressed-strands group at the end of beam shall not be
more than +£1/2".

Tolerance of position of post-tensioning duct shall be £1/4".
Horizontal tolerance of beam ends for deviation from a true vertical with
respect to top and bottom sufaces. Vertical tolerance shall be +£1/8" per 12" of

beam height.

Location of handling device.

INDIANA DEPARTMENT OF TRANSPORTATION

FABRICATION TOLERACES
PRESTRESSED BULB-TEE BEAM

SEPTEMBER 2012
STANDARD DRAWING NO. E 707-BPBF-03
& /s/ Richard L. Van(Cleave 09/04/12
SUPERVISOR, ROADWAY STANDARDS ~ DATE
s/ Mark A. Miller 09/04/12
CHIEF ENGINEER DATE




GENERAL NOTES :

1. Tolerances shown are maximum permissible varations from the dimensions shown on the plans or shop drawings.
Tolerances shall not be considered cumulative. Longitudinal tolerances are based on design length. Casting length shall
be adjusted to compensate for shrinkage and plastic flow.

2. End stirrup bars shall not be more than 2" from the end of the beam.

3. Mild reinforcing steel concrete cover tolerance shall be 1/8" to +3/8".

@ Tolerances for reinforcing bars for composite beam.

@ Variation of camber shall not be more than 1" on one span nor more than 1/2" between adjacent members to be measured
at time of erection.

Permitted camber variation from design camber is as follows:
I-beam or bulb-tee beam:  +1/8" per 10'-0" length with £1/2" maximum for member length of 80'-0" or less
+1" maximum for member length of greater than 80'-0"
Box beam: +1/8" per 10'-0" length with £1/2" mm maximum

@ Tolerance in length of beam shall be checked after the final curing phase and within three days prior to shipping.

@ Horizontal-alignment tolerance shall be checked immediately after removal of forms and strand release, and prior to
removal from bed.

At concrete bearing area, deviation from plane surface when tested in all directions of the plane surface with a
steel straightedge shall not be more than £1/16".

INDIANA DEPARTMENT OF TRANSPORTATION

FABRICATION TOLERANCES
GENERAL NOTES
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Exterior Beam
/-
a Insen:cs tapped for Clip Angle
o & ( 7/8" @ galv. bolt See Diaphragm Information Clip Angle
5 7/8" @ High Strength Bolt with lock
<z nut, one hardened washer &
two 3"x 3"x 5/16" plate washers /
7/8" o High Strength Bolt With o uE B w0
with one harden
washer, snug tight hardened washers
Form holes using
Clip Angle 1" 1.D. plastic pipe
or equivalent.

INTERMEDIATE DIAPHRAGM
Typical for Square Structure

—

B
typ
/_[

A
typ.

Clip Angle

Exterior Beam
I
Inserts tapped for Clip Angle
7/8" 2 galv. bolt See Diaphragm Information

I8

7/8" o Hiﬁh Strength Bolt with lock t\ 31/2"x31/2" x 3/8"
nut, one hardened washer & Backing Plate
two 3"x 3"x 5/16" plate washers /

- 7/8" @ High Strength Bolt
7/8" @ High Strength Bolt w/ith Iockgnut & or?e

with one hardened hardened washer
washer, snug tight

Form holes using
1" 1.D. plastic pipe
or equivalent.

INTERMEDIATE DIAPHRAGM
Typical for Skewed Structure

Diaphragm Information
Dimension
Beam Type Channel Type
P A B C D E F P
Type II 9" 1l_0ll 1|_1|| 6" 3 1/2" 3" C 12 X 20.7
Type III 1-1" 1-21/2" 1'-5" 10" 31/2" 4" | MC18x42.7
Type IV 1!_4!! 1'_5 1/2" 1"8" 10|| 5|| 4|| MC 18 X 42.7

NOTES:
1. See Standard Drawing E 707-SDPC-02 for connection details.

INDIANA DEPARTMENT OF TRANSPORTATION

STEEL DIAPHRAGMS
AASHTO I-BEAMS
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F436 Washer

A

Rl

)

Exterior Beam

s

F436 Washer Clip Angle
Plate Washer F436 Washer F436 Washer
| ‘ PIatq Washer—\ Plate V\(asher
AR 1 1 RV "
blate Wash A F436 Washer F436 Washer
ate vvasher Backing Plate
7 g 7
Interior Beam, Skewed Structure Interior Beam, Square Structure
CONNECTION DETAILS
3 % n 3"
= ,— %" Plate , 76" Plate
mI SH
o
L 156 " @ Hole L 15{¢ " @ Hole
BACKING PLATE PLATE WASHER

Skewed Structure Only

4 6"
1 % 1} _2:
S N o
(1
)
< ) o

2"

iEs

Beam Face

n

/(U -
\ x 1" Bevel
L6||X 4||X % ]

(15/16 n X 2 3/16 1] Long

Slotted Hole (typ.)
Diaphragm Face

1 %¢ " Diameter
Oversized Hole

CLIP ANGLE

24"

=
1346 " x 2 36 " Long
Slotted Hole (typ.)

CHANNEL END

INDIANA DEPARTMENT OF TRANSPORTATION

STEEL DIAPHRAGMS
AASHTO I-BEAMS

SEPTEMBER 2007

STANDARD DRAWING NO. E 707-SDPC-02
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Exterior Beam —

%"tsfa;ped for Clip Angle

7/8" @ galv. bolt MC 18 X 42.7

—— 7/8" @ High Strength Bolt with lock
nut, one hardened washer &
two 3"x 3"x 5/16" plate washers

7/8" @ High Strength Bolt
with one hardened
washer, snug tight

7/8" @ High Strength Bolt
with lock nut & two
hardened washers

Form holes using
1" I.D. plastic pipe
or equivalent.

INTERMEDIATE DIAPHRAGM
Typical for Square Structure

Exterior Beam —

%"tsfa;ped for Clip Angle

7/8" @ galv. bolt MC 18 X 42.7

Ta
-2
Ta
-
Clip Angle
‘ /
¥a
e

7/8" @ High Strength Bolt with lock

nut, one hardened washer & 31/2"x31/2" x 3/8"

NOTES:

1. See Standard Drawing E 707-SDPC-04 for connection details.

INDIANA DEPARTMENT OF TRANSPORTATION

two 3"x 3"x 5/16" plate washers

Clip Angle

‘H,/ Backing Plate

7/8" @ High Strength Bolt
with one hardened
washer, snhug tight

7/8" @ High Strength Bolt
with lock nut & two
hardened washers

Form holes using
1" 1.D. plastic pipe
or equivalent.

INTERMEDIATE DIAPHRAGM
Typical for Skewed Structure

STEEL DIAPHRAGMS
INDIANA BULB-TEES, 54-IN. DEPTH

SEPTEMBER 2007
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F436 Washer W

Plate Washer

VAR

late Washer
Exterior Beam
4ll 6"
13/4" 2"
=~ | N _
in
¥ % =)
- - —
/W _
S i

Z 1 1/16" Diameter
Oversized Hole

- \ &1" Bevel
L6"x4"x 1/2"
1

5/16" x 2 3/16" Long
Slotted Hole

Beam Face Diaphragm Face

CLIP ANGLE

\ -
@@ﬁ%& Clip Angle ﬁ
P

F436 Washer
[ .

1

Interior Beam, Skewed Structure

Clip Angle
F436 Washer F436 Washer
Plate Washer Plate Washer
1 A, A7 "
Plate Washer — j@ @\ — Plate Washer
F436 Washer F436 Washer
Backing Plate ﬁ

Interior Beam, Square Structure

CONNECTION DETAILS

31/2"

.
= Hﬁ 3/8" Plate ) Hﬁ 5/16" Plate
e R

L 15/16" @ Hole L 15/16" @ Hole

BACKING PLATE PLATE WASHER
Skewed Structure Only
21/2"
e
+
15/16"x 2 3/16" Long —| i
Slotted Hole (typ.)
.
.i'_

CHANNEL END

INDIANA DEPARTMENT OF TRANSPORTATION

STEEL DIAPHRAGMS
INDIANA BULB-TEES, 54-IN. DEPTH

SEPTEMBER 2007

STANDARD DRAWING NO. E 707-SDPC-04
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NOTES:
& R
) i 1. See Standard Drawing E 707-SDPC-06 for connection details.
N n
: 3 SR
/ ~
RO —p
\
IE ‘ \ Ell
2"
F436 Washer 4
YO
|\ Use 15/16" x 2 3/16" Long Slots for =
all connections in cross angles 7/8" High Strength Bolt with /
. ( ‘@7 @’ hardened washer, snug tight
Backin \ one !
PIth, \ Filler Plate .
ate Filler Plate
Clip Angle -
L6"x 4" 1/2" Clip Angle e taoned £ Clip Angle
nse pped for
Q @ Q @ 7/8" o galv. bolts 2
Backing @
Plate N {
ZIIJ? 3n2'ﬁgrggr?23 tvr\;al?s?llgrvgth lock & 7/?" ) Hiﬁh gtren th Bﬁlt vgth lock
T Suy o W nut, one hardened washer
Clip Angle two 3" 3"x 5/16" plate washers two 3"x 3"x 5/16" plate washers
7/8" @ High Strength Bolt with lock ; Clip Angle
nut & one hardened washer . I:erlm Dh°||gsstl-lj§ |nige Exterior Beam
Clip Angle or e'qu'i\L/)aIent PP

INTERMEDIATE DIAPHRAGM DETAILS

INDIANA DEPARTMENT OF TRANSPORTATION

STEEL DIAPHRAGMS
INDIANA BULB-TEES, 60 IN. OR DEEPER

SEPTEMBER 2007
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\v F436 Washer F436 Washer
Plate Washer Plate Washer
| - 1 1 e | ‘
L 7 v/ %
glaactlgW' Web ! ! J Web
Plate Washer
) F436 Washer 4 F436 Washer
SECTION T-T SECTION B-B
Interior Beam, Skewed Structure Interior Beam, Square Structure
F436 Washer i
Plate Washer Filler Plate F436 Washer /ﬁ
$ $ Plate Washerﬁ
\ E | -
: - f
Plate Washer F436 Washer /p
SECTION X-X SECTION E-E
Exterior Beam

4" 6"

13/4" "2:
~

™ ® - n
- i
<+ f - 1
i
o

‘L& 2" Bevel

Z 1 1/16" Diameter
Oversized Hole

L6" x 4" x 1/2"

Beam Face

Slotted Hole

15/16" x 2 3/16" Long

Diaphragm Face
CLIP ANGLE

?“ 3"
oy 11/2"
L |
-
T >— 15/16" @ Hole
N
?: p- 3/8" Plate
—

BACKING PLATE

3
] - ,— 5/16" Plate
o 3
L 15/16" @ Hole
PLATE WASHER

31/2"

31/2"

INDIANA DEPARTMENT OF TRANSPORTATION

STEEL DIAPHRAGMS
INDIANA BULB-TEES, 60 IN. OR DEEPER

SEPTEMBER 2007

STANDARD DRAWING NO. E 707-SDPC-06

15/16" @ Hole — %
1/2" Plate

FILLER PLATE
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Approach pavement removal @

Y C proposed
T | and existing Z| |Z
_ _‘ &= surface o -
e )
_________ < |y ST o — — =< ></ Constr. € temp. runaround
| 50:1 taper ! n:/ T 1\2, 12;\ /S . ' . 8
T - _ 1B — 12 PO
T | Varlable distance -
' <
=
TEMPORARY RUNAROUND
@ Approach pavement removal
& proposed Y
E Z| and existing | T
—| surface L
0 -
e OO, e e
o N e — — — ///T’ZT’_’ _________
QConstr. € temp. runaround— > 12 o S T \ | 50:1 taper
B S 12— == L - I I
=N 12 — p— - - =
- Varlable distance | T
|<_E I
=
TEMPORARY RUNAROUND
Distance varies
| 6'-0" | 12'-0" | 12'-0" | 6'-0" | 50:1 taper
8% 8% - '
‘ slop(;e 2% slope ‘ 2% slope Slop(;e ‘ Edge of existing | 25
I e / pavement ‘
T e i~

TYPICAL RUNAROUND SECTION

TAPER DETAIL

o

NOTES:

1.

See Standard Drawing E 713-TCTR-04 for general notes with numbered
hexagon frame that apply to this sheet.

See Standard Drawings E 713-TCTR-02 for runaround geometrics and -02A

for surface areas.

See Standard Drawing E 801-TCLG-01 for standard notes and legend.

LEGEND:

% Work Area

INDIANA DEPARTMENT OF TRANSPORTATION

TEMPORARY RUNAROUND
GEOMETRICS

SEPTEMBER 2011
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E 713-TCTR-01
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RUNAROUND GEOMETRICS AND SURFACE AREAS
TYPE A, = 50 MPH TYPE B, <45 MPH
X (ft) 40 45 50 55 60 65 40 45 50 55 60 65
B 10° 10° 10° 10° 10° 10° 13° 13° 13° 13° 13° 13°
Z (ft) 230.35 259.14 287.94 316.73 34553 374.32 177.82 200.04 22227 244.50 266.72 288.95
R (ft) 1070 1070 1070 1070 1070 1070 720 720 720 720 720 720
T (ft) 93.61 93.61 93.61 93.61 93.61 93.61 82.03 82.03 82.03 82.03 82.03 82.03
L (ft) 4313 71.92 100.72 129.51 158.31 187.10 13.76 35.08 58.21 80.44 102.66 124.89
Y (ft) 414.07 442.42 470.79 499.14 527.50 555.85 337.32 358.97 380.63 402.29 423.94 445.60
E.RW.
(f0) SURFACE AREA OF RUNAROUND IN SYS. (VARIABLE DISTANCE NOT INCLUDED)
18 1555 1751 1950 2148 2347 2545 1280 1433 1586 1739 1892 2045
20 1493 1691 1890 2088 2287 2585 1225 1378 1531 1684 1837 1990
22 1428 1627 1825 2024 2222 2420 1170 1323 1476 1629 1783 1935
24 1375 1574 1773 1971 2170 2368 1127 1280 1432 1586 1739 1892

ERW - Existing Roadway Width

INDIANA DEPARTMENT OF TRANSPORTATION

TEMPORARY RUNAROUND

GEOMETRICS
SEPTEMBER 2011

STANDARD DRAWING NO.

E 713-TCTR-02
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RUNAROUND GEOMETRICS AND SURFACE AREAS

INDIANA DEPARTMENT OF TRANSPORTATION

TEMPORARY RUNAROUND
GEOMETRICS

SEPTEMBER 2011

STANDARD DRAWING NO.

E 713-TCTR-02A

TYPE C
X (ft) 40 45 50 55 60 65
B 20° 20° 20° 20° 20° 20°
Z (ft) 116.95 131.57 146.19 160.81 175.43 190.05
R (ft) 280 280 280 280 280 280
T (ft) 49.37 49.37 49.37 49.37 49.37 49.37
L (ft) 18.21 32.83 47.45 62.07 76.69 91.31
Y (ft) 208.64 222.38 236.11 249.85 263.59 277.33
E.RW
RUNAROUND AREA, SYS.
(ft)
18 816 916 1017 1117 1218 1320
20 775 875 976 1076 1177 1277
22 734 835 935 1036 1136 1237
24 703 806 907 1007 1108 1208
ERW - Existing Roadway Width
ALLOWABLE RUNAROUND TYPE VS. POSTED SPEED
EXISTING POSTED 55 | 50 45 40 35 30 25 20
SPEED (mph)
ALLOWABLE
TYPE AlAalAa|lB|lA]|lB|A]|B]|C|A|B|Cc|A]|B]|]Cc]|A]|B]|C
RUNAROUND POSTED
45 | 45 | 45 | 35 | 40 | 35 | 35 [ 35 | 25 | 30 [ 30 | 25 | 25 | 25 | 25 | 20 | 20 | 20
SPEED (mph)

VW
W 1y
W /

\\\\ . VO/‘) %

\\\ Q C ’

S &
S
=3
@
B
=3

/,// ]ONAL ?/s\\\

TR
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0 0
| ]

ROAD Road Closure
CLOSED | Sign Assembly

LINE

END
CONSTRUCTION R11-2
02 100
| @ T III-A
. ype I1I-
White line -
ole XWl-G\. . ® tape) ] \ f barricades
/ /() Double Solid yellow line (tape)~ N\ _ _
/ —
et o 200' Ye /—F
4 9
500 | 500 | 500 *
I

XW20-1

(Left hand)

Yellow temp. pavement marker, 40'

. .
| | ]

Road Closure
Sign Assembly | CLOSED
R11-2
o100

spa.

(Left hand)

DETOUR
AHEAD

’Pb\bb
T

END
CONSTRUCTION

XG20-2

MATCH

Yellow temp. pavement marker, 40' spa.

XX
MPH XW13-1-A @ XW13-1-A
|
Type I1I-A —
- White line
barricades Y ® ‘ XW1-6
(tape) < ®
B _ _ _ /. ~—Double Solid yellow line (tape) @_\ _\ \ _
/ _—— \
3_%4 200" fe E
500 | 500" | 500"
T T

CONSTRUCTION

XW20-1

LINE

MATCH

NOTES:
1. See Standard Drawing E 713-TCTR-04 for notes that apply to this sheet.

2. See Standard Drawing E 801-TCLG-01 for standard notes and legend.
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GENERAL NOTES:

1.

©@

@ Q

The pavement section for trucks count exceeding the values shown

m@ in the Legend shall be as shown elsewhere in the plans.

3. A temporary bridge or temporary pipe shall be used as specified. A
28'-0 clear roadway width shall be provided on a temporary bridge.

The connection of the temporary runaround to the existing pavement
shall be outside the limits of the approach pavement removal.

Temporary pavement markings will be required as shown. The
contractor shall have the option of using temporary tape or paint
for all temporary pavement markings except where otherwise
specified.

Delineators type D-2 (white) shall be placed at 30 ft maximum
spacing on both sides throughout the length of the temporary
runaround, including across the temporary structure. If a temporary
bridge is used, type 3 object markers shall be placed at all four
corners in accordance with the MUTCD.

Spacing of drums at this location shall be 20 ft.

If the runaround posted speed limit is greater than 30 mph the reverse
curve sign, XW1-4 (36" x 36"), shall be used at this location.

If the runaround posted advisory speed limit is 30 mph or less, the reverse turn

sign, XW1-3 (36" x 36") shall be used.

LEGEND:

0O Delineator type D-2 (white)
@ Pavement section for truck count, AADTT < 500, shall be:

165 #/yd2 HMA Surface, Type A, on

275 #/yd2 HMA Intermediate, Type A, on

6 in. compacted aggregate, size No. 53, Base, on
Type III Subgrade Treatment

(See Genaral Note #1)

INDIANA DEPARTMENT OF TRANSPORTATION

TEMPORARY RUNAROUND
GENERAL NOTES

SEPTEMBER 2010

STANDARD DRAWING NO. E 713-TCTR-04

\\\\\mm,,//

/s/ Richard L. VanCleave 09/01/10

DESIGN STANDARDS ENGINEER DATE
/s) Mark_A. Miller 09/01/10
/ CHIEF HIGHWAY ENGINEER DATE

TR

DESIGN STANDARDS ENGINEER




Precast section

Precast culvert

to

exist. culvert

Box span

Typical length construction
"""""""""""""""" ~+——Groove |
I A ' end
I N N N N of box

¢ o - S IS N SR
- EXIStlng --------------- il »— Reinforcement
box culvert | Pay limits of new precast box culvert

— Tongue end of precast culvert

SECTION A-A CONNECTION VIEW

Existing box culvert with |

Precast section

Precast culvert

headwall only. (No wingwalls)

..................

Typical length
1!_6!!

construction

T—— Groove
end
of box

....................

“»— Reinforcement

Pay limits of new precast box culvert

SECTION B-B CONNECTION VIEW

to

exist. culvert

Box span

Existing box culvert
20"

[ I I
4Y
/\/

20"

T

%

_

.

\

HIE.
NI

.

BOX CULVERT WITH WINGWALLS

EXTENSION PREPARATION

Existing cast-in-place box
culvert with headwalls only

2'-0" * L‘ 2'-0"
e Tgnoe || P
_ #5x * R

e
B — —w= . ] B _________ i

* length determined by manufacturer

of chemical anchor system

BOX CULVERT WITH HEADWALLS ONLY

EXTENSION PREPARATION

Exposed Reinforcement
(clean and straighten) =

S
_____________ %

7
............. /

New top slab thickness T

Existing box
<" box culvert culvert <

New bottom slab thickness J

SECTION A-A AND B-B

(Showing cast-in-place section)

LEGEND :

§
.

Removal

Existing structure

New element or structure

INDIANA DEPARTMENT OF TRANSPORTATION

PRECAST BOX-CULVERT EXTENSION

SEPTEMBER 2010
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Clean, straighten & bend bar

down into new work

New reinforcement

4-#5@ 6"
New longitudinal reinforcement

#5 @ existing reinforcement spacing

New reinforcement

4-#5@ 6"
New longitudinal reinforcement

#5 @ existing reinforcement spacing

HORIZONTAL SECTION ABOVE FOOTING
FOR SQUARE CULVERTS

Pay limits of new extension Limits of existing culvert to remain in place NOTES:
to be made in-kind
2'-0" | Cut top slab, sidewalls and wingwalls 1. Before removing existing concrete, saw around the perimeter of the removal
EEREE to this line areas on the interior and exterior of the culvert to a depth of 1".
\\" —_  —- = == = = 2. New horizontal reinforcement shall be anchored into the culvert walls with
—————————————————— -t bar hooks.
_______;;________T:_:r__i__i__ > All existing exposed longitudinal
R ___reinforcing and wall reinforcement
B N SR shall remain il? place and project
“““““““ I Enin Into new work. Cut floor slab to this line
__________________ T 2'-0"
- - - - = = = Intersection of outside curb line
2'-0" Cut floor to this line ; and outside face of sidewall
: I S
........ — L
LONGITUDINAL SECTION - = = - - - - - -
FOR ALL CULVERTS New reinforcement ~ [———————— T —— e
4-#5@ 6" L Existing reinforcement
<l L lap w/ new reinforcement
New longitudinal reinforcement T ET:'
#5 @ existing reinforcement spacing | i AR
EREE T - - - - - =
S [ _ _ _ _ _ _
. Cut top slab and sidewalls to this line
l
HORIZONTAL SECTION ABOVE FOOTING
FOR SKEWED CULVERTS
' ;-ﬂ—‘ INDIANA DEPARTMENT OF TRANSPORTATION
PN ES CAST-IN-PLACE
________________ Aol BOX-CULVERT EXTENSION
ottt Existing reinforcement
J U I — X to remain in place SEPTEMBER 2010
________________ STANDARD DRAWING NO.  E 714-BCEX-02

/s/ Richard L.Van(Cleave 09/01/10
DESIGN STANDARDS ENGINEER DATE
/s/ Mark_A. Miller 09/01/10
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Joint sealer system or
membrane system

Top and sides of structure

/

Pipe joint sealant
(all sides)

— 1/16"

|

/]

[

Precast reinforced concrete
box section

Precast reinforced concrete
box section

6" min. 6" min.

Inside of structure

INDIANA DEPARTMENT OF TRANSPORTATION

PRECAST REINFORCED CONCRETE
BOX SECTION JOINT

SEPTEMBER 2011
STANDARD DRAWING NO. E 714-BCJT-01

fi&-’ _ /s/ Richard L. VanCleave 09/01/11
E: * :E DESIGN STANDARDS ENGINEER DATE
Zo :
g | s/ Mark 4. Miller 09/01/11
"r;,” . m\\\“ CHIEF HIGHWAY ENGINEER DATE
DESIGN STANDARDS ENGINEER




Headwall (Typ.)

Wingwall (Typ.) I_>B
// \

-~ "’\/—DETAIL g Invert Elevation
/ \\ Flow-line Elevation
[ A _swmpDepth— ¢ | o~ b N2> ~—SumpDepth _
\ 7,
=B \—Box Culvert

\
\ S~
— Sump Depth _’_CD_ _________ :/4 — e e e
Riprap /

Geotextile

SECTION A-A ELEVATION

Flow-line Elevation

%
”fooooooo 2
SRS
£ SERRRRRIEIRIANLRHNKKS
QRRRRIELIIRIRILIERRS
S RILRIELRILLIRLKS

1262020202020 200 0.9.9.9:9:9: 9.9 0.9, 9.9:9:9:9:9.4

% SR

SO K

LEGEND:

Wingwall (typ.)
Bottom of box culvert\ @ glépsrﬁg on gr?%%xgllg% 5
INDIANA DEPARTMENT OF TRANSPORTATION

Outside face of box culvert leg (typ.) —_|
BOX CULVERT SUMPING AND
SCOUR PROTECTION

Inside face of box culvert leg (typ.)\\
SEPTEMBER 2011
STANDARD DRAWING NO. E 714-BCSP-01

Box Culvert

KL

Wingwall footing (typ.)
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REINFORCED CONCRETE PIPE

SINGLE PIPE DOUBLE PIPE TRIPLE PIPE
D|H]| R S G CU.YDS.CONC. G CU.YDS.CONC. G CU.YDS.CONC.
2 ANCHORS 2 ANCHORS 2 ANCHORS
42" [ 3-3[2-73'] 6-3 [ 5-3 25 11'-6 5.5 17-9 8.6
48" |35 | 2-11 [ 6'-10 [5-10 2.8 12-8 6.2 19-6 96
54" [3-7 [3-25"| 7-8 [6-5 3.2 14-1 7.1 219 111
60" |3-9| 3-6 | 86 | 7-0 35 15'-6 8.0 24'-0 125
66" [3-11[3—9%"] 94 [7-7 3.9 16'-11 9.0 26'-3 14.1
72" |4-1] 4-1 [10-2]8-2 4.3 184 10.0 28'-6 15.7
78" [4-3 [4-45"| 11-0 [ 8-9 4.7 19'-9 11.0 309 17.3
84" |4-5]| 4-8 [11-10] 9—4 5.1 212 12.1 33'-0 19.0
90" [4=7 -113]12-8 [9-11 55 22'—7 132 35'-3 20.8
96" [4-9 [ 5-3 |13-6 [10-6 6.0 24'-0 143 376 22.7
102" [4'-11 [5'-64"] 14'-1 [ 111 6.4 25'—2 15.3 39-3 24.2
108" [5-1]5-10 | 14'-8 [11'-8 6.9 26'—4 16.3 41-0 25.7
114" | 5'-3 [6-15"[ 153 [12-3 7.4 276 17.3 42-9 27.3
120" [5-5 | 65 [15'-10 [12-10 7.8 28'-8 18.4 44'-6 28.9
126" |57 [6-8%"] 165 [13'-5 8.3 29'—10) 19.4 46'-3 30.5
132" [5-9 | -0 | 170 [14'-0 8.8 31'-0 20.5 48-0 32.2
138" |5'-11 [7-38"[ 177 [14=7 9.4 32-2 216 49-9 33.9
144"]6-1 | 7-7 [18-2 [15'-2 9.9 334 22.8 51'-6 35.6
CORRUGATED ALUMINUM ALLOY OR STEEL PIPE
SINGLE PIPE DOUBLE PIPE TRIPLE PIPE
D(H|R|S G CU.YDS.CONC. G CU.YDS.CONC. G CU.YDS.CONC.
2 ANCHORS 2 ANCHORS 2 ANCHORS
42" [2-11[2-4| 5'-8| 4'-8 2.1 104 4.7 16'-0 7.3
48"| 3-1[2-7] 6-2]| 52 24 11'-4 5.3 17'-6 8.2
54" | 3-3]2-10[6-11| 58 2.7 127 6.1 19'-6 95
60" |3-4| 3-1] 7-8| 6'-2 3.0 13'-10 6.7 21'-6 105
66" | 3-5[3-4| 8-5| 68 3.2 15'-1 75 23'-6 11.6
72| 3-7|3-7] 9-2| 72 3.6 16'-4 8.3 25'—6 13.0
78" | 3-9[3-10|9'-11] 7-8 3.9 17'=7 9.1 27'—6 14.4
84" |3-10] 4'-1({10'-8| 82 4.2 18'-10 9.9 29'-6 15.6
90" [3-11[4'-4 [ 11'-5]| -8 4.5 20'-1 10.7 316 16.8
96" | 4-1|4'-7[12-2| 92 4.8 214 11.6 33'—6 18.4
102"] 4'-24'-10[12-8| 9'-8 5.1 22'—4 122 35'-0 19.3
108"[4'—4 | 5'-1]13-210-2 5.5 23'—4 13.0 36'—6 20.6
114" | 4'-5|5-4 |13'-8|10'-8 5.8 24'—4 13.7 38'-0 21.6
120" |47 | 5-7|14'-2[11'-2 6.2 25'—4| 14.6 39'-6 22.9
126" | 4-8|5-10|14'-8| 11'-8 6.5 26'—4| 152 41-0 23.9
132" [4'-10] 6'-1 [15'-2[12"-2 6.9 274 16.1 426 25.3
138" [4'-11{6'—4 [ 15'-8]12'-8 73 26'—4| 16.8 44'-0 26.4
144" 5'-1|6'-7 [16'-213'-2 77 29'—4 17.8 456 27.8

GENERAL NOTES

1. Refer to Standard Drawings E 715-SPCA-01
and E 715-SPCA-02 for single pipe anchor
details.

. Refer to Standard Drawings E 715-MPCA-01

and E 715-MPCA-02 for multiple pipe anchor
details.

LEGEND

Pipe diameter
Anchor height

Dimension from anchor edge to

¢ of pipe

Dimension between § of adjacent

pipes

Overall anchor length

INDIANA DEPARTMENT OF TRANSPORTATION

CONCRETE ANCHOR
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REINFORCED CONCRETE HORIZONTAL ELLIPTICAL PIPE

SPAN

RISE

SINGLE PIPE

DOUBLE PIPE

TRIPLE PIPE

¢ |cuxpsconc.| . |cuvpsconc.| , [cuyDscoNc,

2 ANCHORS 2 ANCHORS 2 ANCHORS
45" 29" 3'-0 2'-9 6'-6 5-6 2.5 12'-0 5.5 18'-6 8.5
49" 32" | 3-1 [2-us | e-u1 | 5-11 2.7 12-10 5.9 19'-9 9.2
53" 34" 3'-2 3'—1é 7-6 6'-3 2.9 13'-9 6.4 21'-3 10.0
60" 38" 3'-3 3'*5% 8-5 6'-11 3.2 13-4 73 23'-9 11.3
68" 43" 3-5 3-10 9-6 7-8 3.6 17-2 8.3 26'-8 13.0
76" 48" 3'-7 4'-2 10'=7 8'-5 4.1 19'-0 9.4 29'-7 14.8
83" 53" 3-8 4'-6 -7 9'-1 4.5 20'-8 105 32'-3 16.5
91" 58" 3-10 4'-11 12'-8 9'-10 4.9 22'-6 11.7 35'-2 18.4
98" 63" 4'-0 5-3 13-6 10-6 53 24'-0 12.7 37'-6 20.1
106" 68" 4'-2 5'—7é 14'-3 11'-3 5.8 25'-6 13.7 39'-9 21.7
113" 72" 4'-3 5'*11% 14'-11 | 11'-11 6.2 26'-10 14.6 41'-9 23.0
121" 77 4'-5 6'—4 15'-8 12'-8 6.7 28'—4 15.7 44'-0 24.6
128" 82" 4'-6 6'-8 16'—4 13-4 72 29'-8 16.6 46'-0 26.1
136" 87" 4'-8 7-0 17-0 14'-0 7.6 31'-0 17.6 48'-0 27.6
143" 92" 4'-10 7'-4 17-8 14'-8 8.1 32'—4 18.7 50'-0 29.2
151" 97" 5'-0 7'—Bé 18-5 15'-5 8.7 33-10 19.9 52'-3 31.0
166" 106" 5'-3 8'-5 19'-10 | 16'-10 9.7 36'-8 22.0 56'-6 34.4
180" 116" 5'—-6 91 21'-2 18'-2 10.8 39'-4 24.3 60'-6 37.8

CORRUGATED ALUMINUM ALLOY OR STEEL PIPE-ARCH
SINGLE PIPE DOUBLE PIPE TRIPLE PIPE

SPAN|RISE( H | R [ S ¢ |cuypsconc.| . [cuxpscoNc.| . [cu.yDs.CoNC,

2 ANCHORS 2 ANCHORS 2 ANCHORS
49" 33" 3-0 2'-7 6'-3 5-2 2.2 11'-5 4.9 17-8 7.7
57" 38" 3-1 | 2-11 7-3 | 5'-10 2.5 13'-1 5.7 20'—4 8.9
64" 43" 3-3 3'—2é 8'-1 6'-5 2.8 14'-6 6.4 _22'-7 10.1
71" 47" 3'-4 3'-6 9'-0 7-0 3.0 16'-0 7.2 25'-0 11.3
7 52" 3-6 3'-9 9'-9 7-6 3.3 17'-3 7.9 27'-0 125
83" 57" 3-8 4'-0 10'-6 8'-0 35 18'-6 8.6 29'-0 136
60" 46" 3-9 3'-1 7'-8 6'-2 2.9 13'-10 6.7 21'-6 105
66" 51" 3'-10 3'-4 8-5 6'-8 3.1 15'-1 7.4 23'-6 11.6
73" 55" 4'-0 3-7 5 9'—-4 7-3 3.4 16'-7 8.3 25'-11 13.1
81" 59" 4'-2 |13'-11 10-4 | 7'-11 3.7 18'-3 9.1 28'-7 145
87" 63" 4'-2 4'—2% 11'-1 8'-5 4.0 19'-6 9.8 30'-7 15.6
95" 67" 4'-4 4'—6é 12'-1 9'-1 4.3 21'-2 10.8 33'-3 17.2
103" 71" 4'-6 4'—10% 12-9 | 9-9 4.7 22'—-6 11.6 35'-3 18.5
112" 75" 4'-8 5-3 13'-6 | 10'-6 5.1 24'-0 12.5 37'-6 19.8
17" 79" 4'-9 5—5é 13'-11 |10'-11 53 24'-10 12.9 38'-9 20.6
128° | 83 [ 50 | 5-u [14-10 ]| 1110 58 268 141 416 224
137" 87" 5-2 6'-3 15'-7 12'=-7 6.1 28'—-1 14.8 43'-8 23.5
142" 91" 5'-4 6'-6 16'-0 13'-0 6.5 29'-0 15.7 45'-0 249

GENERAL NOTES

1. Refer to Standard Drawings E 715-SPCA-01 and E 715-SPCA-02 for
single anchor details.

2. Refer to Standard Drawing E 715-MPCA-02 for multiple anchor

details.

LEGEND

H - Anchor height

R - Dimension from anchor
edge to @, exterior pipe

S — Dimension between ¢, of
adjacent pipes

G - Overall anchor length
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Roadway drain, Type OS or SQ

3/8"@ x 1 1/2" Hex head bolt with 3/8" lock
washer & nut (all parts galvanized) in
1/2" drilled hole (typ.).

11/2"

3"
min
|
|
T
|
|
!

Coupler or bell end of pipe

Solvent cemented joint, if necessary

6" g Roadway drain casting extension pipe

INDIANA DEPARTMENT OF TRANSPORTATION

ROADWAY DRAIN
CASTING PIPE

SEPTEMBER 2011

Bottom of structural member

6"

STANDARD DRAWING NO. E 715-BDCG-01

/s/ Richard L. VanCleave 09/01/11

DESIGN STANDARDS ENGINEER DATE
Note: Pipe support brackets not shown for clarity. /s/ Mark A. Miller 09/01/11
/ CHIEF HIGHWAY ENGINEER DATE

TR
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Original ground line

—_— e —— — — — —

Plan grade

: Geotextile if required

N

Structure or flowable
backfill as required

1:12 slope

/

1:12 slope

r 0.10Hc

W (typ.) L

SECTION A-A

LEGEND
Hc = Overall diameter or rise (typ.)
B. = Overall diameter or span
A = 8" min. for fill height less than 16'

= 12" min. for fill height of 16' or more
T = Trench cover depth over pipe
W = 0.3 B.or 9", whichever is greater
E = Encasement

Lg = Backfill length measured from toe to toe of the 2:1 slopes.

Geotextile if required

Original ground line
Compacted earth backa

Original ground line

: Geotextile if required

—_— e — — — — —

)
Structure or flowable
backfill as required

1:12 slope

Rock line

SECTION A-A
ROCK FOUNDATION

Structure backfill

A Structure or flowable
@ ‘ backfill as required
5.0, Widthof
(typ.)|  Ppavement | 2:1 slope (typ.)

P —

NOTES :

Protective cover shall be constructed prior to running heavy equipment
over installed pipes. The minimum covers are listed below:

a.) 1.5' for B, < 18"

b.) 3' for 18" < B, < 54"

c.) 4 for B, > 54"

@ For backfill purposes, paved shoulders, curbs, and sidewalks are considered

pavement. See Standard Drawing E 715-BKFL-10 for pavement limits when
curbs, paved shoulders, or sidewalks are present.

3. Flowable or structure backfill shall be encased by compacted earth backfill.

The minimum encasement shall be 2 ft. If necessary, the 2:1 slope between
the flowable or structure backfill and the encasement shall be modified to
maintain the minimum 2 ft encasement.

INDIANA DEPARTMENT OF TRANSPORTATION

Original ground line
Compacted earth backfill

\ )
7\
N
NS
N
N

|

)

PIPE BACKFILL METHOD 1
NEW ROADWAY, TRENCH

SEPTEMBER 2008

Tc
N\ ‘ Dam

STANDARD DRAWING NO. E 715-BKFL-01

S o T

Appropriate end
treatment (typ.)

ELEVATION

/s/ Richard L. VanCleave 09/02/08

DESIGN STANDARDS ENGINEER DATE
/S/ Mark A. Miller 09/02/08
CHIEF HIGHWAY ENGINEER DATE
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Plan grade
Embankment to be constructed to

this elevation prior to placing pipe
Embankment material

Ve

Structure or flowable
backfill as required

SIS

1:12 slope’ 1:12 slope

B i

V 0.10Hc

W
Ground line plan grade
Embankment to be constructed to

Hc

” w (typ.)i L

SECTION B-B
this elevation prior to placing pipe
LEGEND Embankment material 1'-0
r‘—j Geotextile if required
H. = Overall diameter or rise (typ.) Ty 1y T _q _
B, = Overall diameter or span
A = 8" min. for fill height less than 16' W (typ.)
= 12" min. for fill height of 16' or more et e = \ = -

ructure or flowable

V. = 12" for B < 18" . //
18" for B > 1 Pockfl 2 reaured

W = 0.3 B.or 9", whichever is greater 1:12 slope Bc ////1/}/2//5!(/)//pe

~--0.10Hc

Lg = Backfill length measured from toe to toe of the 2:1 slopes. < 7
AT Original ground line
Structure backfill and rock line
SECTION B-B
ROCK FOUNDATION

Geotextile if required

Construct embankment to
this elevation prior to

Structure or flowable
backfill as required

@) °

pipe installation 50 Width of ‘
‘ (typ.) ‘ pave[nent ‘ 2:1 slope (typ.)
Compacted earth backfill > = Compacted earth backfill
v
S L '\';l | ‘\/ Original ground line
Original ground line e S SISO AN NN NS NS S XS S S R T W] /
4 L L[] .//&@ ‘ —— /
| L
/ I
Appropriate end
treatment (typ.) B =w—
ELEVATION

NOTES :

Protective cover shall be constructed prior to running heavy equipment
over installed pipes. The minimum covers are listed below:

a.) 1.5' for B, < 18"

b.) 3' for 18" < B, < 54"

c.) 4 for B, > 54"
For backfill purposes, paved shoulders, curbs, and sidewalks are considered

pavement. See Standard Drawing E 715-BKFL-10 for pavement limits when
curbs, paved shoulders, or sidewalks are present.

Flowable or structure backfill shall be encased by compacted earth backfill.
The minimum encasement shall be 2 ft. If necessary, the 2:1 slope between
the flowable or structure backfill and the encasement shall be modified to
maintain the minimum 2 ft encasement.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL METHOD 1
NEW ROADWAY, EMBANKMENT

SEPTEMBER 2008

STANDARD DRAWING NO. E 715-BKFL-02

/s/ Richard L. VanCleave 09/02/08
DESIGN STANDARDS ENGINEER DATE
/S/ Mark A. Miller 09/02/08
CHIEF HIGHWAY ENGINEER DATE
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Existing Asphalt pavement
to remain in place (typ.)

Profile Grade

Geotextile if required Replacement HMA Pavement

i

Saw Cut (typ.)

2|_0Il (typ.) @ 1|_0 \
Top of Subgrade

Typ.

Structure or
Flowable backfill o

12 12

He

0.1 H,

1

? J 0.3 B.or

9 in. min. (typ.)

L = Pay limits of pavement removal and pavement replacement (ft);
for cross pipe, measured along roadway centerline; for pipe parallel to
roadway centerline, measured prependicular to pipe centerline.

B¢ = Overall diameter or span (in.)
Hc = Overall diameter or rise (in.)
d = Vertical distance from flowline to profile grade (ft)

ASPHALT REPLACEMENT PAVEMENT

NOTES :
@ Existing subgrade over this distance shall remain in place.

The minimum pavement sections shall be as follows:
HMA: 165 #/syd HMA Surface, Type A,B,C or D on
variable HMA Intermediate, Type A, B, C or D

3. If underdrains are present, they shall be perpetuated in accordance with
the details shown on Standared Drawing E 718-UNDR-01.

4. See Standard Drawing E 715-BKFL-01 for pipe backfill trench elevation view.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL METHOD 1
EXISTING ROADWAY, TRENCH

SEPTEMBER 2008

STANDARD DRAWING NO. E 715-BKFL-03

/s/ Richard L. VanCleave 09/02/08

DESIGN STANDARDS ENGINEER DATE
/S/ Mark A. Miller 09/02/08
CHIEF HIGHWAY ENGINEER DATE
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Existing PCCP to
remain in place (typ.)

Dowels shall be placed at
midpoint of PCCP depth (typ.)

Profile Grade
Replacement PCCP

Geotextile if required

20" (typ.) (1)

Saw Cut and
construction joint (typ.)

Structure or
Flowable backfill

12

12
Bc
1

| N

0.3 Bcor
9 in. min. (typ.)

Pay limits of pavement removal and pavement replacement (ft);
for cross pipe, measured along roadway centerline; for pipe parallel to
roadway centerline, measured prependicular to pipe centerline.

Bc = Overall diameter or span (in.)
Hc = Overall diameter or rise (in.)
d = \Vertical distance from flowline to profile grade (ft)

PCCP REPLACEMENT PAVEMENT

Existing Subbase

™~— New Subbase @
6 in. (typ.)

NOTES :
@ Existing subgrade over this longitudinal distance shall remain in place.

2. The thickness of the replacement PCCP shall match that of the
existing concrete pavement.

3. See Standard Drawing E 506-CCPP-01 for subbase, dowels, and
construction joint details.

4. If underdrains are present, they shall be perpetuated in accordance with
the details shown on Standard Drawing E 718-UNDR-01.

5. See Standard Drawing E 715-BKFL-01 for pipe backfill trench elevation view.
@ New subbase type shall match the existing subbase type and thickness.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL METHOD 1
EXISTING ROADWAY, TRENCH

SEPTEMBER 2008

STANDARD DRAWING NO. E 715-BKFL-04

/s/ Richard L. VanCleave 09/02/08
DESIGN STANDARDS ENGINEER DATE
/S/ Mark A. Miller 09/02/08
CHIEF HIGHWAY ENGINEER DATE
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Dowels shall be placed at
midpoint of PCCP depth (typ.)

Existing PCCP to

Geotextile if required

Profile Grade
Replacement HMA pavement
Replacement PCCP

Existing Asphalt overlay
to remain in place (typ.)

remain in place (typ.)

2

<

:

e e 4 , . ‘
S T T T ’,b N N . .

X\ ["‘A'_'A_'A' T A

'rb‘rb'vb'vb'vb'vf' ERENIREYY R

Saw Cut and
construction joint (typ.)

2-0" (typ.) (1)

Existing Subbase

™~— New Subbase @
6 in. (typ.)

1-0 -
Structure or Typ.
Flowable backfill
12 12
Bc
1 v 1
0.1 H, - *
? J 0.3 Bcor
9 in. min. (typ.)
L = Pay limits of pavement removal and pavement replacement (ft);
for cross pipe, measured along roadway centerline; for pipe parallel to
roadway centerline, measured prependicular to pipe centerline.
B¢ = Overall diameter or span (in.)
Hc = Overall diameter or rise (in.)
d = Vertical distance from flowline to profile grade (ft)

COMPOSITE REPLACEMENT PAVEMENT

&

@)

NOTES :

Existing subgrade over this distance shall remain in place.
The thickness of the replacement PCCP shall match that of the

existing concrete pavement.

The minimum pavement sections shall be as follows:
HMA: 165 #/syd HMA Surface, Type A,B,C or D on
variable HMA Intermediate, Type A, B, Cor D

See Standard Drawing E 506-CCPP-01 for subbase, dowels, and

construction joint details.

If underdrains are present, they shall be perpetuated in accordance with
the details shown on Standard Drawing E 718-UNDR-01.

See Standard Drawing E 715-BKFL-01 for pipe backfill trench elevation view.
New subbase type shall match the existing subbase type and thickness.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL METHOD 1
EXISTING ROADWAY, TRENCH

SEPTEMBER 2008

STANDARD DRAWING NO. E 715-BKFL-05
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/s/ Richard L. VanCleave 09/02/08
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Plan grade

Original ground line

Compacted earth backfill

1:12 slope
1'-0
Typ.

Structure or flowable
backfill as required

p,
il

¥

Bc

[3)
I

w (typ.)i L

SECTION C-C

LEGEND
Hc: = Overall diameter or rise (typ.)
B. = Overall diameter or span
A = 8" min. for fill height less than 16'
= 12" min. for fill height of 16' or more
T. = Trench cover depth over pipe
W = 0.3 B.or 9", whichever is greater
E = Encasement
Lg =

Geotextile if required

N

Original ground line
Compacted earth backfill

4

Geotextile if required

1:12 slope

ﬁ 0.10Hc

Backfill length measured from toe to toe of the 2:1 slopes.

@ ©

Width of

5-0_,

Plan grade

Original ground line / Compacted earth backfill

1:12 slope
'I% ) 1:12 slope
Rock line YP- = ile i i
\ : Geotextile if required
Structure or flowable o /
backfill as required L - 4{
A
0.10Hc ?
Structure backfill
SECTION C-C
ROCK FOUNDATION

Original ground line

(typ.)]

pavement ‘ T.

/ 2:1 slope (typ.)

Appropriate end
treatment (typ.)

Structure or flowable
backfill as required

C =

ELEVATION

NOTES :

Protective cover shall be constructed prior to running heavy equipment
over installed pipes. The minimum covers are listed below:

a.) 1.5' for B, < 18"

b.) 3' for 18" < B, < 54"

c.) 4' for B, > 54"

For backfill purposes, paved shoulders, curbs, and sidewalks are considered
pavement. See Standard Drawing E 715-BKFL-10 for pavement limits when
curbs, paved shoulders, or sidewalks are present.

Flowable or structure backfill shall be encased by compacted earth backfill.
The minimum encasement shall be 2 ft. If necessary, the 2:1 slope between
the flowable or structure backfill and the encasement shall be modified to
maintain the minimum 2 ft encasement.

Compacted earth backfill

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL METHOD 2
NEW OR EXISTING DRIVE

SEPTEMBER 2008

STANDARD DRAWING NO. E 715-BKFL-06

/s/ Richard L. VanCleave 09/02/08
DESIGN STANDARDS ENGINEER DATE
/S/ Mark A. Miller 09/02/08
CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER




Plan grade

Embankment material

Embankment to be constructed to
/ this elevation prior to placing pipe X

/ Geotextile if required -
)

Ve
LY

|
|

1:12 slope =

~ Compacted earth backfill

b

///

10Hc

| %
v ﬁW _
Structure or flowable Ground line P

backfill as required
SECTION D-D

LEGEND
Hc = Overall diameter or rise (typ.)

B. = Overall diameter or span
A = 8" min. for fill height less than 16'
= 12" min. for fill height of 16' or more
V. = 12" forB; < 18"
18" for B, > 18"
W = 0.3 Bcor 9", whichever is greater
E = Encasement

Embankment material

va

lan grade

this elevation prior to placing pipe

Embankment to be constructed to \

Compacted earth backfill

/////////////ﬁ
112s|op I

-

Structure or rowabIe
backfill as reqwred/ // T

Lg = Backfill length measured from toe to toe of the 2:1 slopes.

Geotextile if required

Construct embankment to
this elevation prior to
pipe installation |

Original ground line
and rock line

(2)]

5'-0 Width of

Compacted earth backfill

‘ (typ.)] pavement |

/

A

T

%////////////

‘W (typ.)

7
//;//Geotextlle if required

T,

1:12 slope

XX XX I XTI I XTI XTI XTI I II XTI

Structu

SECTION D-D

ROCK FOUNDATION

Structure or flowable
backfill as required

2:1 slope (typ.)

re backfill

Compacted earth backfill
@ 7 ve ) /
Original ground line _ SLUSSSUSSRNASS SN NN f‘ﬁﬂ HEEENENAREREEE }; = \ / Original ground line
_/‘"\ia% -<—— Flow NN N T L
x TN SR 3
| Ls

/ f
Appropriate end
treatment (typ.) D =w—

ELEVATION

NOTES :

Protective cover shall be constructed prior to running heavy equipment
over installed pipes. The minimum covers are listed below:

a.) 1.5' for B, < 18"

b.) 3' for 18" < B, < 54"

c.) 4' for B, > 54"

For backfill purposes, paved shoulders, curbs, and sidewalks are considered
pavement. See Standard Drawing E 715-BKFL-10 for pavement limits when
curbs, paved shoulders, or sidewalks are present.

Flowable or structure backfill shall be encased by compacted earth backfill.
The minimum encasement shall be 2 ft. If necessary, the 2:1 slope between
the flowable or structure backfill and the encasement shall be modified to
maintain the minimum 2 ft encasement.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL METHOD 2
NEW OR EXISTING DRIVE

SEPTEMBER 2008

STANDARD DRAWING NO. E 715-BKFL-07
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Geotextile if required

Original ground line

Plan grade

Compacted earth backfill

MR

Structure or flowable <
backfill as required

1:12 slope
Bc

[T
I

W (typ.)

1:12 slope
Geotextile if required

Plan grade

N 0.10Hc Original ground line

1

SECTION E-E

LEGEND
Hc. = Overall diameter or rise (typ.)

B. = Overall diameter or span
A = 8" min. for fill height less than 16'
= 12" min. for fill height of 16" or more
V. = 12" forB; < 18"
18" for B > 18"
T, = Trench cover depth over pipe
W = 0.3 Bcor 9", whichever is greater

Lg = Backfill length measured from toe to toe of the 2:1 slopes.

Compacted earth backfill

Structure or flowable <
backfill as required

1:12 slope

Rock line L =
A

T Structure backfill

SECTION E-E
ROCK FOUNDATION

Variable Variable

@ Pavement
Limits

[ —

E Limits

—

\
|
@ Pavement

Original 5'-0 Compacted earth backfill 5'-0 Original

ground line

Geotextile if required 2:1 slope (typ.) | (typ.) ground line

(typ.) K /7 2:1 slope (typ.)

i
1 T T

N m

N

NN SO SNSRI N NRNINSONINNSNSISNSNNNNN NSNS NN N SAN N NNNNNNNNN

Lg Structure or flowable

backfill as required

E =

ELEVATION THRU MEDIAN STRIP

NOTES :

Protective cover shall be constructed prior to running heavy equipment
over installed pipes. The minimum covers are listed below:

a.) 1.5' for B, < 18"

b.) 3' for 18" < B. < 54"

c.) 4' for B, > 54"

@ For backfill purposes, paved shoulders, curbs, and sidewalks are considered

pavement. See Standard Drawing E 715-BKFL-10 for pavement limits when
curbs, paved shoulders, or sidewalks are present.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL METHOD 3
MEDIAN INSTALLATION, TRENCH

SEPTEMBER 2008

STANDARD DRAWING NO. E 715-BKFL-08

/s/ Richard L. VanCleave 09/02/08
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Plan grade
Embankment to be constructed to

this elevation prior to placing pipe

1'-0 I .
Geotextile if required
el

Embankment material

Ve

Structure or flowable
backfill as required

//////////////
1:12 slope’ 1:12 slope
Bc ////////////
f V 0.10Hc

%%@%%
Ground line

w (typ.)i L

1.

NOTES :

Protective cover shall be constructed prior to running heavy equipment
over installed pipes. The minimum covers are listed below:

a.) 1.5' for B, < 18"

b.) 3' for 18" < B. < 54"

c.) 4' for B, > 54"

@ For backfill purposes, paved shoulders, curbs, and sidewalks are considered

this elevation prior to placing pipe

pavement. See Standard Drawing E 715-BKFL-10 for pavement limits when
curbs, paved shoulders, or sidewalks are present.

Plan grade
Embankment to be constructed to

INDIANA DEPARTMENT OF TRANSPORTATION

SECTION F-F Embankment material r_l'_'oj Geotextile if required
el

LEGEND
Hc = Overall diameter or rise (typ.) < x J W (typ.)
B. = Overall diameter or span Structure or flowable ///
A = 8" min. for fill height less than 16' backfill as required

= 12" min. for fill height of 16' or more 1:12 slope’ B 1:12 slope
V. = 12" forB. < 18" L. /4// /1/614/6//

18" for B, > 18" T i)
W = 0.3 B.or 9", whichever is greater A Original ground line
Ls = Backfill length measured from toe to toe of the 2:1 slopes. T Structure backfill and rock line
SECTION F-F
ROCK FOUNDATION
Variable Variable

@ Pavement
Limits

| —

—

50 this

F

|
Embankment to be constructed to

2:1 sl . 5'
slope (typ.) W

elevation prior to placing pipe

Geotextile if required
(typ.) [ 2:1 slope (typ.) [

@ Pavement
Limits

—

—

Original ~/

Structure or flowable

ground line

F -——

ELEVATION THRU MEDIAN STRIP

backfill as required

PIPE BACKFILL METHOD 1
MEDIAN INSTALLATION, EMBANKMENT

SEPTEMBER 2008
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EDGE OF PAVED

SHOULDER
LEGEND
Curb EDGE OF SIDEWALK
P t Limits *
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idewa EDGE OF TRAVELWAY STRIP
Travel Lane

Utility Strip
0 Paved Shoulder

EDGE OF SIDWEWALK

* For backfill placement and computation

BACK OF CURB ADJACENT TO CURB

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE BACKFILL
LIMIT DETERMINATION

5-0 _ Width of |
(yp | pavement | | 2 sope e SEPTEMBER 2007
v
7 Original ground line
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/
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s\o

Grate spacing

+— 4" 0.D. steel pipe (typ.)

8" w 8
-
— #5 x (pipe radius + 12")

3" Weephole

max.

e

<

N

2% J
Type A constr. joint

Hardware cloth (typ. both sides)

l\

Porous backfill

GRATE REMOVED #8 aggregate
SECTION B-B

GENERAL NOTES

1. The invert grade of the grated box
section shall be the same as that of
the pipe.

S10p°
W//, (2) See standard Drawing E 715-GBT0-04
Details A, B, C, and D.

1'-6 R N R B
T End side wall i % bl i D@
nd side wa
| “IK I
= = /TS 4 x 4 x §(typ)
. e < o _a N N ] AR
~ - - e T
5l : S S S L A
E 2 § 3 e §
112” (typ.) SR
= & 3 & § 12" g
= Ilz” (typ ) s, rﬁ a 12” o
[ = . [ T
[ © z 2
é"I “’I Sl fo”
T T T T T T T T T T T T T LT T
501 or 502
PLAN VIEW 3 / o w/at (typ)
— B
1-6 | A L g"
C
a
\
3 ==
////////////////// T
_________________ /Porous backfill w
N 5 )\ Sy ir3 ry ry /-. r ry r r ry ry ry ry ) — r ry ry r - Y r mi
o ¥ [ =N S| B B S S — . S B— S———— S—m—— . S S|
e |-
= _‘ . . ¥502 — Type A constr. jt.
R x 4 spa. at 1'-0 for 4:1 1-0 | 501 at 1'—0 (ea. fa.)
6 spa. at 1'-0 for 6:1
10 spa. at 1'-0 for 10:1 8-0 c/c (typ. 3" weepholes spa.) 1,_0‘
Spacing of 502 bars (ea. fa. |
Field bend 502 to extend to

within 2" of top of wall.

L Length of porous backfill = 3/4 L

Poured in place toewall (when precast unit is used)

SECTION A-A

[ omit porous backfill and weepholes when L <12'-0

‘ ‘ #5 at 12"
spacing c.to c.

] W_ ’7ea. fa. (typ.)

end

for

(3) See Standard Drawings E 715-GBT0-05

through -08 for tables.

4. Type 1 grated box end section shall
used for mainline cross—culverts, out
pipes within the clear zone.

5. See Standard Drawing E 715-GBT0-02
bending diagrams.

be
let

for

INDIANA DEPARTMENT OF TRANSPORTATION

TYPE I
JANUARY 1999

GRATED BOX END SECTION

STANDARD DRAWING No.E 715-GBT0-01
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1|_9" |
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INDIANA DEPARTMENT OF TRANSPORTATION
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TYPE 1

SEPTEMBER 2009
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TS 4 x 4 x g(typ.)
\ope 4" @ 0.D. steel pipe (typ.) -7
8. L 8
1-6 j oy Grate spacing —‘
QN End side wall A . ¥, b © B #5 x (1/2 pipe span + 12")
= N o I Ii I 5 at 12"
= = = = = ‘ #5 a .
: / spacing c. to c|
—— — s T % o v — 1 v == N - —= — —
A _'_ = o - . 0 + 1T+ [T o 0o + Lo [oLf ). —a A [} _‘=7_‘=,__‘='_/ﬂ ; ea. fa. (typ.)
_ I Var N 591 E\l[ 8_%10” |:|‘_ — 6" / ¢
= 5 ® =
= - = 12" ’“( Porous backfill
l _ IIZ C» 3 ’”‘ #8 aggregate
L [ [ g 3 & § 12" P / & -
| 12" 3 ol '?E ,
= H i % [Es A O %
l .=C | =] % :b N 3 12 E\I1 g Igﬂ E[:r 3" weephole \tJ J&| E\|1 E
4_ IVar coI SI 0" —+—— & :]I% Ejﬁl e
—— e — s —v % v % v v «—v T+ L . — G i
501 or 502 / Lzé / 12" x 12"
C / 1 5 (typ. o hardware cloth
w L» B ap w/#5 (typ) Type A constr. joint (typ. both sides)
-6 |, A L 8" GRATE REMOVED
C SECTION B-B

GENERAL NOTES

1. The invert grade of the grated box end
section shall be the same as that of the

pipe.
S1ope .
/@ /,(2) See Standard Drawing E 715-GBT0-04 for
Details A, B, C, and D.
) a (3) See Standard Drawings E 715-GBT0-05

through -08 for tables.

-_‘-11__ 4. Type 1 grated box end sections shall
be used for mainline cross—culverts'

P ==
outlet pipes within the clear zone.
z 5. See Standard Drawing E 715-GBTO-02 for
bending diagrams.
T ! S S S S ——— —
—— = v ——v—0 ——r INDIANA DEPARTMENT OF TRANSPORTATION
. -
4 son at 10 for 4 501 Type A constr. jt. | GRATED BOX END SECTION
Spa. a or &l 1-0 w 501 at 1'-0 (ea. fa.)
6 spa. at 1'-0 for 6:1 ' TYPE 1
10 spa. at 1'-0 for 10:1 ‘ 8-0 c/c (typ. 3" weepholes spa.) 1'_0‘ JANUARY 1999
spacing of 502 bars (ea. fa) STANDARD DRAWING No.E 715—GBT0-03
flell(tihpen;i #5f 10 extfend 1;0 \\u“\‘_"”'lélé:\, DETALS PLACED IN THS FORMAT  11-15-99
within 2" of top of wa PR %

P Q\ @\sf%\/e
Length of porous backfill = 3/4 L No. % (of Anthony L Uremovich ji-15-99)

omit porous backfill and weepholes when L is less than 12'-( SECTION A-A . lgToEsg /i E

_— ~1Np|m§v \§ X .

. A 2 /ON LS /s/ Firooz Zandi 11-15-99
Poured in place toewall (when precast unit is used) it CH EF H GWAY ENG NEER DATE
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24

2” g X 2" slotted holes
9" x 3" x (A + 1

PLAN

4" 0.D. steel pipe

i

L
e

DETAIL A

L

" th'd. insert for é” 0/ bolt.

recess in sidewall

R 43x gx 0-43 pb\ZEH

-4

2t 2%’
1% 8 /E 49" x 8” ¢ pa
; L 3d x 24 x §°
TP ¢ 3" ¢ bolt h/ :
oIy
‘ e By el -
NI e
| | 1 4" recess in
T~ TS 4" x 4" x ﬂ” backwall
SECTION L-L PLAN
4" 0.D. pipe L Sé” « 2%”
X g” x 0-3

\o“g‘

ipe for 4" ¢ bolt
TS 4 x 4 x g PIPe or 5" ¢ bo

3" g x 14" slotted
hole in angle & 8” ')

hole in pipe for 3" # bolt for 4" # bolt.

DETAIL B

recess in
sidewall

typ. top & sides

8" @ hole in TS 4
x 4 for 3" ¢ bolt.

/ |

— =

_/\/_
DETAIL D

Cross pipe

length

4" g th'd insert
TS 4 x 4 x §

SECTION M—-M

§" # hole in 4" ¢ /

é” th'd. insert /

to

BR. pa (bevel contact edge

match slope)

INDIANA DEPARTMENT OF TRANSPORTATION

GRATED BOX END SECTION

TYPE I
JANUARY 1999

STANDARD DRAWING NO.E 715—-GBTO0-04
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2 : 1 SLOPE 3 : 1 SLOPE
CULVERT Longitudinal Pipe Cross Tube CULVERT Longitudinal Pipe Cross Tube
SIZE H L w S No. | Length [[No.| Length St S2 SIZE H L w S No. | Length [[No.| Length St S2
12 2—0" [4-0'[2—0"[ 458" [ 1 [ 5—p" |[ - - 5-1R" 12 2-0"[6=0"[2=0"[ 6—=3}" | 1 7-9" [ 1 [2-7%" | 5-3§" 2—0"
15 & 18 [2—¢" |5—0"[2=0"] 57" | 1 | 6-9" 1| 2=73" | a9} -6 15 & 18 |2-6"|7-6"|2-0"[7-10§" | L | 9—3%" |[ 1 |[2=73" | 5-4%" | 3-6"
21 & 24 |3-0"]6-0"|3-0"] 6—8%" | 2 [7—-104" |[ - _ 7—-41" _ 21 & 24 |3-0"[9-0"[3-0"] 9=54" | 2 [10—-10&"|[ L [3=7%" [e6—-114" | 36"
27 & 30 |3-6"[7-0[3-0"] 7—94" | 2 [10-13" [ - — 854" _ 27 & 30 |3-6"10-6"[3=0" | 11-05" | 2 | 12—54" [| 1 [3=7%" | 8—6%" | 36"
33 & 36 [4-0"[8-0"[4-0 | 811" | 3 [10-11§" [ - _ 978" _ 33 & 36 [4—0"[12—0'"[4=0"[12—=7%" | 3 | 14—04" || L [4—73" [10-13" | 3-6"
42 [4-6"[9—0"14=0"] 10—03§ [ 3 [1r—13" | - - 10-87 - 42 4-6'13-6"[4-0"[ 1429 [ 3 [ 15"-74" [[ 1 [4-75" [10-8%" | 4'-6"
48 5—0"[10=0"5'=0"] 1=2§" | 3 [12—4}%" |[ - _ 11"-104" - 48 5-0"[15-0"5-0"115-9%" | 3 [17—=3" [[ 1 [5-73" [12-33" [ 4'-6"
54 5—6"|1I-0"6=0"[12-38" | 4 [13-53%" [[ 1 | 6—75" | 9-118" | 3-0" 54 5-6"16'-6" 6'-0"|17-43" | 4 [18-9%" [ 1 |6-74" [10-43" | 8-0"
60 |6—0"[R=0T6-0] 135" [ 4| 147" || 1| 675" 11" | 30" 60 |6—0"[ie—0]6-0"[1g-11§" [ 4 [20-4%"[[ 1 [6-73" 111§ [ 80"
4 : 1 SLOPE 5 : 1 SLOPE
CULVERT Longitudinal Pipe Cross Tube CULVERT Longitudinal Pipe Cross Tube
SIZE H L w s No.| Length || No.| Length st s2 SIZE H L v s No.| Length || No.| Length st s2
12 2-0"[8-0"[2—0"| 8-3" 1 9-ug [ L[ 2=78" [ 5—7" 4-0" 12 2-0"10—0"[2-0"[t0—28" [ 1 [12-2F" [[2 [2-7}" [6—2f" | 2-10"
15 &18 |2-6"10-0"[2-0"[10-33" | 1 |12-0f"[[2 [ »=75" [5—73" | 3-0" 15 & 18 [2-6"|2-6"[2-0"] 12-9" 1 (1498 [[2 | 2—74" [5-11" | 4-3"
21 & 24 |3—-0"[I2=07[3=0"[12—44" | 2 | 14-1" || 1 | 3—74" | 923" | 4-6" 21 & 24 |3-0"15-0"]3-0"[15=3%" [ 2 [17—4" [[ 1 [3-74" [9-2%" [ 7-9"
27 & 30 |3-6" [4—0"[3-0"[14—54" | 2 | 16-1% || 1 | 3—74" | 9-34" | 6-6" 27 & 30 |3—6"117—6"|3-0"[17-104" | 2 19-10%" [[ 2 [3-74" [9-6l" [ 5-0"
33 & 36 [4'-0"[16'=0"4-0"[16=54" | 3 [ 18-25" |[ 1 | 4=73" [ 1—3§" [ 6-6" 33 & 36 |4'-0"R0-0"[4-0"[20—4%" | 3 [22—5}" [[ 1 [4-78" T13—048" | 90"
42 4'-6"[18-0"4-0"| 18—68" | 3 [203I" || 1 | 473" [12—43" | 7-6" 42 4-6'"p2—6'14'-0"[22—118" [ 3 [24'-ug" [ 1 | #-73" 1313 | 11-6"
18 5—0"P0—0"5—0"| 20—7§" | 3 | 224" || 1 | 5—7L" | 1I-5§" | 10—6" 48 5-0"R5—0"15-0"] 25=6" | 3 |27-61" |[ 2 [ 5-73" |13-2" 70"
54 |5—6" p2—016-0"[22-83" | 4 | 24—-43" 6—75" [ 12-64" | 116" 54 5—-6"R7-6'16'—0"[28'-08" | 4 [30-0%" [[ 2 | 6=74" [13-2%" | &-3"
60 6-0"R4-016-0"[24'-8f" [ 4 [26-53"[[ 2 | 673" [ [-6§"] 69" 60 6'-0"B0'-0" 6'-0"[30=78" | 4 [32-73" ][ 2 | 6-75" J1r-9l" | 10-3"
6 : 1 SLOPE
CULVERT " Longitudinal Pipe Cross Tube
SIZE L w S No. | Length || No.| Length S1 S2
12 2-0"[i2—0 =07 12-2" | 1 [14—-61"[[2 [ 2-7%" | 6-2" 40"
15 & 18 |26 [15-0"[2—0"|I6—25" [ 1 [17-6%" || 2 | =75 | 6-8%" | 5-3"
21 & 24 |3-0"[18-0"3—0"| 18-3" | 2 |[20—74"[| 2 | 374" | 9-9" 5=3"
27 & 30 |3-6"RI-0"3—0'[21-38" | 2 [23—74"[[2 [ 374" [ 9-9%" | 6-9"
33 & 36 |[4-0"24—0"4'—-0"| 24—-4" | 3 [26=8Y || 2 [ 4=75" | 13—4" | 66"
12 T—6"p7—014-0" 27-43" | 3 |29-8%" [ 2 | 4—7%" | 13-4%" [ 8-0"
48 5=0"B0—0[5—-0"] 30=5" | 3 [32-9%" |[ 2 | 574" | 13-5" 96"
54 5-6"B3-0"6-0"] 33-55"] 4 [35-94" [[ 2| 6-75" [12-1ud"] 11-3"
60 6—0" B6—0"[6'—0"| 36—6" | 4 |38-105"[[ 3 | 675" | 13—-0" | 8-6"
APPROXIMATE QUANTITIES
2 : 1 SLOPE 3 : 1 SLOPE 4 : 1 SLOPE 5 : 1 SLOPE 6 : 1 SLOPE
Concrete, Concrete, Concrete, Concrete, Concrete,
PIPE Cu. Yds. | Reinf.| Str. Cu. Yds. | Reinf.| Str. Cu. Yds. | Reinf.| Str. Cu. Yds. | Reinf.| Str. Cu. Yds., | Reinf.| Str. INDIANA DEPARTMENT OF TRANSPORTATION
DIAMETER Steel, | Steel, Steel, | Steel, Steel, | Steel, Steel, | Steel, Steel, | Steel,
Cone.[ CM. | p, 1b. [Cone| CM. | p, Ib. [Cone.| CM. | p, 1b. |Cone.[ CM. | 1p. 1b. |Come.[ CM. | 1, 1b. GRATED BOX END SECTION TYPE 1
Pipe | Pipe Pipe | Pipe Pipe | Pipe Pipe | Pipe Pipe | Pipe
12 T1 |11 [290 | 80 | 14| 14| 375 ] 160 | 1.7 | L7 | 465 | 195| 2.1] 2.1 | 555 | 275 | 2.4 | 2.4] 645 | 305 DIMENSIONS AND QUANTITIES
15 & 18 |13 |13 | 345 | 145 1.8 | 1.8 | 460 | 180 | 2.2| 2.2 | 575 | 270 | 2.8 | 2.8 | 690 | 305 | 3.0 | 3.0 | 805 | 345 JANUARY 1999
21 & 24 | 19| 1.9 | 460 | 215| 25| 25| 620 | 370 | 3.1 | 3.1 | 775 | 460 | 3.7 | 3.8 | 935 | 545 | 4.3 | 4.4 | 1090 | 705
57 & 30 | 21| 22| 525 | 245|290 3.0 | 715 | 410 | 3.6 | 3.7 | 905 | 510 | 4.4 | 45| 1095] 680 |52 | 5.3 | 1285 780 STANDARD DRAWING No.E 715-GBT0-05
33 & 36 | 2.8 2.9 | 670 | 410 | 3.8 | 3.9 [ 910 | 660 | 4.8 | 4.9 | 1150 | 825 [ 5.9 | 6.0 | 1395 995 |6.9 | 7.0 | 1640 1255 U U DETALS PLACED N THS FORMAT
42 32 33745 | 450 | 4.4 | 45 1025] 720 | 5.6 | 5.7 | 1305] 905 | 6.8 | 8.9 | 1585 1090[8.0 | 8.1 | 1870 1370 \Mé;,\-gr%{{/
48 40| 41| 1.1 | 910 |55 |56 |1250] 80 | 8.5 | 8.7 | 1940] 1310] 10.1| 10.2] 1940 1310 |10.1 |10.2| 2285 | 1515 No. s/ Anthony L._Uremovich f1-15-99
54 4.9 (5.1 | 1090] 845 | 6.8 | 6.9 | 1500| 1125] 8.6 | 8.8 | 1915 | 1415 10.5 10.7] 2330 | 1845|12.4| 12.6| 2745 | 2145 18095 DESTGN STANDARDS ENG NEER
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2:1 SLOPE

INDIANA DEPARTMENT OF TRANSPORTATION

GRATED BOX END SECTION

TYPE I DIMENSIONS
JANUARY 1999

STANDARD DRAWING NO.E 715—GBTO0-06

Pipe H L W Longitudinal Pipe Cross Tube

Size S No.| Length | No.| Length S 1 S 2
17 x 13 1-9" 3-6" 2-0" 3-11" 1 508" - - 4'-7" -
21 x 15 111" 3-10" 2-0" 434" 1 5'-58" - - 411" -
24 x 18 2-2" 4'-4" 3-0" 4'-104" 2 6—04" - - 5-64" -
28 x 20 2'—4" 4'-8" 3-0" 5-25" 2 6'—43" - - 5-108" -
35 x 24 2'-8" 5'—4" 4'-0" 5-114" 3 7-15" - - 6-7%" -
42 x 29 3-1" 6'-2" 4'-0" 6'-107" 3 804" - - 7-63" -
49 x 33 3-5" 6'-10" 50" 7-78" 3 8'-93" - - 8-33" -
57 x 38 3'-10" 7-8" 50" 8'-64" 3 9'-8%" - - 9-2§" -
64 x 43 4'-3" 8-6" 6-0" 9-6" 4 10'-8" - - 10-2" -
71 x 47 47" 9-2" 6'-0" 10-3" 4 11'-5" - - 10'-11" -

3:1 SLOPE

Pipe H L - Longitudinal Pipe Cross Tube

Size S No.| Length [ No.| Length S1 S 2
17 x 13 1-9" 53" 2-0" 5-6§" 1 6'-113" 1 2-7%" 5—08" r-6"
21 x 15 r-11" 5-9" 2-0" 6—0%" 1 7-53" 1 2-73" 5—0%" 2-0"
24 x 18 2-2" 66" 3-0" 6-101" 2 8-31" - 7-10%" -
28 x 20 2-4" 7-0" 3-0" 7-4%" 2 8-98" - - 8-43" -
35 x 24 2-8" 8-0" 4'-0" 8-53" 3 9-101" - - 9'-53" -
42 x 29 3-1" 9-3" 4'-0" 9-9" 3 1-2" - - 10-9" -
49 x 33 3-5" 10'-3" 50" 10-93" 3 227" - - 11'-93" -
57 x 38 3-10" 11'-6" 50" 12-15" 3 13-63" 1 574" 10-13" 3-0"
64 x 43 4-3" 12-9" 60" 13-53" 4 14'-10§" 1 6—74" 1'-53" 3-0"
71 x 47 4=7" 13-9" 6'—0" 14'=5§" 4 15-11" 1 6'—74" 12-5§" 3-0"

4:1 SLOPE

Pipe H L W Longitudinal Pipe Cross Tube

Size S No.| Length | No.| Length S1 S 2
17 x 13 r-9" 7-0" 2'-0" 7-28" 1 8-11}" 1 2-73" 5'-98" 2-9"
21 x 15 1'—11" 7-8" 2-0" 7-10§" 1 975" 1 2-73" 5'-8§" 3-6"
24 x 18 2-2" 8-8" 3-0" 8-11%" 2 10-7§" 1 373" 8g-31" 2-0"
28 x 20 2—4" 9—4" 3-0" 9-74" 2 11'-4" 1 3-74" 8-113" 2-0"
35 x 24 2'-8" 10-8" 4'-0" 11-0" 3 12-81" - - 12-4" -
42 x 29 3-1" 12-4" 4'-0" 12-83%" 3 14'-54" 1 4-7%" 11-03" 3-0"
49 x 33 3-5" 13-8" 5'-0" 14'-1" 3 15'-93" 1 574" 12-5" 3-0"
57 x 38 3-10" 15'—4" 5'-0" 15-93" 3 17-61" 1 575" 12-73" 4'-6"
64 x 43 4-3" 17-0" 6'-0" 17-6}" 4 19-2§" 1 6-75" 12-44" 66"
71 x 47 4-7" 18-4" 6-0" 18'-10%" 4 20-78" 1 6-74" 12-83" 7-6"
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5:1 SLOPE

Pipe u L - Longitudinal Pipe Cross Tube

Size S No. Length No. Length S1 S 2
17 x 13 r-9" 8-9" 2'-0" g-11§" 1 10-115" 1 2-7h" 6-1§" 4'-6"
2L x 15 r-11" 9-7" 2=0" 9-91" 1 11'-98" 1 2-7h" 6-81" 4-9"
24 x 18 2-2" 10'-10" 3-0" 11-08" 2 13-1" 1 3-75" 8-83" 4-0"
28 x 20 2—4" 1'-6" 3-0" 11-0%" 2 13-11§" 1 3-7h" 9-63" 4-0"
35 x 24 2'-8" 13—4" 4'-0" 13-74" 3 15'-74" 1 4'-7%" 12-34" 3-0"
42 x 29 3-1" 15'-5" 4'-0" 15'-8§" 3 17-9" 1 4-7h" 12-108" 4'-6"
49 x 33 3-5" 17-1" 5'-0" 17-5" 3 19-54" 1 5-74" 13-1" 60"
57 x 38 3-10" 19-2" 5-0" 19-63" 3 21-64" 1 5-7%" 13-24" 8-0"
84 x 43 4'-3" 2r-3" 60" 21'-8" 4 23-83" 1 6-75" 12'-10" 10'-6"
71 x 47 4-7" 22-11" 60" 23-4§" 4 25'—44" 1 6-75" 13-6§" 11'-6"

6:1 SLOPE

Pipe H L - Longitudinal Pipe Cross Tube

Size S No.| Length | No.| Length S1 S 2
17 x 13 1-9" 10-6" 2=0" 10-73" 1 13'-0" 2 2-7h" 6-73" 3-0"
21 x 15 r-11" 11'-6" 2—0" w-75" 1 14'-0§" 2 2-7h" 6-1%" 3-9"
24 x 18 2-2" 13-0" 30" 13-24" 2 15-6§" 1 3-7h" 9-84" 5-6"
28 x 20 2—4" 14'=0" 3-0" 14'-24" 2 16'—63" 1 3-74" g-81" 66"
35 x 24 2-5" 16'-0" 4'-0" 16—28" 3 18-64" 1 4-7h" 13-28" 5-0"
42 x 29 3-1" 186" 4-0" 18'-9" 3 21-13" 1 4-7}" 13-6" 7-3"
49 x 33 3-5" 20'-6" 5-0" 20'-98" 3 ”3-13§" 1 5-75" 13-3§" 9-6"
57 x 38 3-10" 23'-0" 50" 23-3%" 3 25'-8" 1 5-7h" 13-9%" 1'-6"
64 x 43 4-3" 25'-6" 60" 25'-104" 4 2825 2 6-75" 13-41" 7-3"
71 x 47 4-7" 276" 60" 27-104" 4 30'-27" 2 6-75" 13-4}" 8-3"

INDIANA DEPARTMENT OF TRANSPORTATION

GRATED BOX END SECTION

TYPE I DIMENSIONS
JANUARY 1999

STANDARD DRAWING NO.E 715—-GBTO0-07
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APPROXIMATE QUANTITIES
2:1 SLOPE 3:1 SLOPE 4:1 SLOPE 5:1 SLOPE 6:1 SLOPE
PIPE g°“°;§te' Reinf.| Str. g°“°;§te' Reinf.| Str. g°“c;§te' Reinf.| Str. g°“°;§te' Reinf.| Str. g°“c;§te' Reinf.| Str.
u. s. u. s. u. s. u. s. u. s.
SIZE 1 Eone. c.M. | Steel.|Steel, [Gone T c.M. | Steel: |Steel, reone. T c.m, | Steel: |Steel, [eone. T c.M, | Steel:|Steel, [eone. T .M. | Steel:|Steel,
Pipe Plpe lb. lb. Pipe Plpe lb. lb. Pipe Plpe lb. lb. Pipe Pipe lb. lb. Pipe Plpe lb. lb-
17 x 13 — 1.0 260 75 — 1.2 335 150 — 1.5 415 180 — 1.8 490 210 — 2.1 565 290
21 x 15 — 11 280 80 — 1.3 360 160 — 1.6 445 190 — 1.9 530 220 — 2.3 615 300
24 x 18 - 14 360 170 - 1.8 465 235 - 22 570 370 - 26 680 440 - 3.1 790 505
28 x 20 - 15 375 180 - 1.9 495 245 - 2.4 610 390 - 2.8 730 460 - 3.3 845 530
35 x 24 - 2.0 475 300 - 2.6 625 410 - 3.2 775 525 - 3.8 925 740 - 44 1075 860
42 x 29 - 2.2 535 335 - 2.9 710 460 - 3.6 885 685 - 4.4 1060 820 - 5.1 1240 955
49 x 33 - 2.8 645 360 - 3.7 860 500 - 4.6 1075 750 - 5.5 1290 900 - 6.4 1505 | 1045
57 x 38 - 3.0 710 395 - 4.1 955 655 - 5.2 1205 815 - 6.2 1450 980 - 73 1700 | 1140
64 x 43 - 3.8 855 575 - 5.1 1155 925 - 6.4 1450 | 1160 - 7.8 1755 | 1400 - 9.1 2055 | 1760
71 x 47 - 4.0 910 610 - 55 1235 980 - 7.0 1565 | 1225 - 8.4 1895 | 1480 - 9.9 2225 | 1865
DIMENSIONS
Slope A B C D E F

2:1 0-9" 0'-8" 0-6%" 0-8%" 0-0%" 0-0%"

31 1'-08" 1'-0" 0-55%" 0-6§" 0-1}" 0-1§"

4:1 1'-43" 1-4" 0-54" 064" 0'-1%" 0-1%"

5:1 1-8g" 1-8" 0-4§" 0-58" 0-1§" 0-1§"

6:1 2'-0g" 2'—0" 0-44" 0-5§" 0-21" 0-21"

INDIANA DEPARTMENT OF TRANSPORTATION

GRATED BOX END SECTION TYPE I
DIMENSIONS AND QUANTITIES
JANUARY 1999

STANDARD DRAWING No.E 715-GBT0-08
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4" threaded inserts (typ.)
L Grate /(;"ate

GENERAL NOTES

Type A constr. joint
501 or 502 lap W/#5 (typ.)

SECTION B-B

Porous backfill
#B8 aggeregate

hardware cloth
(typ. both sides)

. Grate C
@©
) A B 4 ] 1. The invert grade of the grated
/ _/ 5" (typ) box end section shall be the
1 - - T same as that of the pipe.
A
. A= 2. See Standard Drawings
I > 1 E 715-GBTT-05 and -06 for
= 4" 4" dimensions tables.
== e
yP.) (typ.)

3. Type Il grated box end sections
shall be used for culverts
parallel to the mainline within

‘ the clear zone.
PLAN VIEW
1'-6 A 3”_i grate 4 See Standard Drawing
adjustment E 715-GBTT-02 for bending
#b e 1'-0 spa. c. to c. diagrams
(ea. fa.) g ’
3" weephole at end
or. backfill
P grates © -
/
e
i grate 2 = __ ===
Ggrate A B 02y vt __---
g d R\ ey w Y . Porous backfill
| STy s e ) --
\ . -zl T o Q J[ _____________
Y > Y -_'l- a 'Y Y a Y Y
'_- hd L \J L A w L w W A4 L L & L
J Spacing of 1602 bars \502 \Type A constr. jt.
6" ——| (ea. fa.)
e 4 spa. e 1'-0 for 4:1
1'-6 -0 501 1-0 . fa.
6 spa. e 1'-0 for 6:1 e (ea. fa)
10 spa. e 1'-0 for 10:1
8-0 c. to c
Field bend 502 to SECTION m
extend to within - - (Typ. 3" weephole space)
of top of wall
L Length of porous backfill = 19 L
Poured in place t.oev.vall ’_ omit porous backfill and weepholes
(when precast unit is used) when L is less than 18-0
8" w #5 e 1I'-0 INDIANA DEPARTMENT OF TRANSPORTATION
#5 x (pipe radius + 1-0) " spacing c. to c.
4 — #5 (2 ea. fa.) = 3 ea. fa. (typ.) GRATED BOX END

SECTION TYPE II
JANUARY 1999

STANDARD DRAWING No.E 715-GBTT-01
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/1” @ holes for 3" bolts (typ.)
W+ 54"

when width W
is 4'-0 or greater)

5" 53"
L1 I
[ i ‘ -
Weld one —————— 77;13 §
side only at 74 ‘ | g =
1 | T =]
| — o u ]
each bar (typ.) 1 Typ. int. i"l/—J\f—f Ealc) A é} = E"
| g272%55 ¢t
‘ PR - Bl
BarSXé”onQ i __$l_ > ~ ik
(required only \ | & @
Ll P —— <
o
¢ Grate
I\

|
e —— T

(All grate bars %" thick)

I \/
1" ¢ holes for

4" bolts

GRATE B & C

Seat for grates

1-6

6"

END DETAIL
(SHOWING CONCRETE DIMENSIONS)

\\*é” @ threaded inserts

Grate B or C

Tooled surface —
between reinf.

2" x 1" slotted holes

1" @ holes for A
bolts (typ.)

o
e) :
— m— T
b W - )
— — -
5 /4 I 8¢
Pe — ) s t Z) N
N ‘ s 2
7 g LA
Pa < Pd 4=
v ola
> Typ. int. plate l E -
1 T cor. plate — ,L o
* JP- - P * H*
| | -
ENd | 5

1" x 2" slotted hole

in R.. Pb only for é”
bolt conn. to threaded
inserts.

bars

Reinf.

steel f?
N

1'-9
W ETy
501 x 4'-0
YA

prdby

502 x 3-9 ®©

TYPE A CONSTR.

JOINT

E’?xéxP Pa or Pb l

B1x 3 x (W- $)Pc

ELEVATION
GRATE A

B3 x4 x (W- 4Pd

INDIANA DEPARTMENT OF TRANSPORTATION

GRATED BOX END

SECTION TYPE II
JANUARY 1999

STANDARD DRAWING No.E 715—-GBTT-02
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445

»— 1/2" threaded inserts (typ.) (2ea.fa)
g w 8"
Grate A Grate B Grate C T T
— #5 x (pipe radius + 1'-0)
a B 3"
. £ | - - #5 8t 1-0
© ) © .
| F spacing c. to .
1 z i == / ea. fa. (typ))
A 1| : “* - T AT [y
] AP §1F e o Porous backfill
1 J / #8 aggregate
1 —— 6" &"
i Ni%f i
I I | T
| Pt Y
! MERE 3" weephole w98
| g e gy L NIE \ﬁ:’ 3;%\ N E
I @ i - L e
1 ' ' f ‘ p—
.7 =
4 501 or 502 Type A constr. joint
PLAN VIEW B lap wi#5  const L
typ) (showing pipe arch) 1-0x1-0
16 A L 8" ’ hardware cloth
GRATE REMOVED (typ. both sides)
3" + grate adjustment SECTION B-B
GENERAL NOTES
1. The invert grade of the grated
Slope box end section shall.be the
// ;W? same as that of the pipe.
8 /.
N 2. See Standard Drawings E 715-GBTT-05
#5 at 1-0 (ea. fa.) and -06 for dimensions tables.
B

= pRe— T
o = = | \ .
= 501 - Type A constr. jt..
B 5" 4 spa. 10 for 4:1 1-0 ‘ 501 at 10 (ea. fa.)
= 6 spa. 1-0 for 6:1 ‘
16 10 spa. 1-0 for 10:1 8'-0 c. to c. (typ. 3" weepholes spa.) 1-0

Spacing of 502 bars (ea. fa.)
Field bend 502 bars to extend to

within 2" of top of wall
|

Length of porous backfill = 3/4 L
omit porous backfill and weepholes when

\
Poured in place toewall
(when precast unit is used)

L is less than 12'-0

SECTION A-A

w

See Standard Drawing E 715-GBTT-02
for bending diagrams.

>

Type |l grated box end sections
shall be used for culverts parallel
to the mainline within the

clear zone.

INDIANA DEPARTMENT OF TRANSPORTATION

GRATED BOX END
SECTION TYPE Il

MARCH 2006
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1" g holes
W+ 5 /

for

1" bolts (typ.)

5&” 5iu
. v:w-i
Weld one N @;‘" _EJ
side only at . A el Lo
| | g8  s|lo
each bar (typ.) i ‘ . 2 53] =
1 ’Jy;) int. V‘ e ﬁ“f E zéno
ZASE g w35 & a2
| | T g P= A By 3
I T © < 0
Bar 3 x é on @ | > — ﬁ — 5
(required only i ‘ __%‘_ "
when width W X — — =
is 4-0 or greater) :
L $ 1 ¢, grate -0 i
| L= Cor. bar. (typ.)
— i - . - \Lyp:
[ =T
F TE}’_:L Moles for %" bolts (typ.)

(ALl grate bars 3" thick)

GRATE B & C

Seat for grates

1'-6

6"

END DETAIL

(SHOWING CONCRETE DIMENSIONS)

1" x

on

Pc —]

2" x 1" slotted holes ~1" @ holes for 3"
i bolts (typ.)
[~
L ésl
— m— T
Ext. Spa ’i .
= — T & |
</ Int. Spa el e
- 7 :
H -
/ 1
=]
Pa ta - Pd |2 =
™~ s - |.=
T Typ. int. J N
1 Typ. cor 1 J o
— —
| Pb \ —&4
PLAN VIEW

slotted hole

in B, Pb only for é”
bolt conn. to threaded

inserts.

xk é” 0 threaded inserts

GRATE A DIMENSIONS TABLE

B7x3xP Paoerl
B1xbx (W - $)Pe

ELEVATION
GRATE A

E3Xéx W—é

INDIANA DEPARTMENT OF TRANSPORTATION

GRATED BOX END SECTION

TYPE 11

JANUARY 1999

STANDARD DRAWING No.E 715-GBTT-04

SLOPE] A B P b c d E F G
41 [1-0d"[1-0"[2-0" [ 0-8"] 0-10] 4" [r-od[o-10"] 2-1"
61 | 1-6" | 1-6" | 3-0" | 1-0" | 1-6" | 6" |1-6%"| 1-6" | 3-1"
10:1 | 2-6"|2-6"|5-0"| 1-8" |[2-10"]| 10" [2—-6}"]2-10"] 51"

STATE OF /
o IV A
4,2 ONAL €
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INDIANA DEPARTMENT OF TRANSPORTATION

GRATED BOX END SECTION

QUANTITIES TYPE II

JANUARY 1999

STANDARD DRAWING No.E 715—-GBTT-05

DETAILS PLACED IN THS FORMAT 11-15-99

s/ Anthony L. Uremovich 11-15-99

DESI GN STANDARDS ENG NEER DATE

/s/ Firooz Zandi 11-15-99

4:1 Slope 10:1 Slope
Pipe alLlwls Grate C |Grate B Pipe H L - S Grate C |Grate B
Diameter NO.|Length | Length Diameter No.|Length| Length
12 1-5|15-8[2-0|5-9| 1 3-4 1'-0 12 1-5| 14'-2[ 2-0| 14'-1| 2 4'—0 2'-8
15 & 18 |2-0) 8-0|*-0| 8—1| 1 4-0 ='-8 15 & 18 | 2—0] 20-0[ 2-0] 19-9] 4 3-8 1'-8
21 & 24 |2-6[10—-0[3-010-1] 2 3'-0 2'-8 51 & 24 | 2-6| 25-0| 3-0| 24—-9| 8 >_g -
27 & 30 [3-112'-4|3-012-5| 3 3'-0 2'-0 27 & 30 |3—1/30—-10]3-0] 30'-5 9 3—0 —
33 & 36 |3-7|14—-4]4'-0|14'5| 5 R—4 I-4 33 & 36 | 3-7[35-10]4-0[35-9] 13 2'-4 2'-0
42 4-2[16-5/4-0|17-1) 6 24 1-8 42 4-2[41-8[4-0[41-9] 16 24 1-0
48 4+-8[18-8] 5-0[19-1 [ 8 2'-0 1'-8 48 4-8|46-8] 5-0[46'-9] 21 2'-0 [
54 5 3[21-0]6-0[R15 | 12 1-8 - 54 5-3|52-6 | 6-0|52-5 | 36 1-4 -0
60 5-9[23-0] 6-0|235| 12 1-8 20 60 5-9(57-6|6-0[57-9[40 1'-4 1-0
6:1 Slope
Pipe Grate C |Grate B
Di P er | H| L | WS
lameter No. | Length | Length
12 1-5| 8-6/2-0] 8-5] 1 4'—0 2—4
15 & 18 | 2-0]12—o|2-0[1r-9] 2 4'—0 1'-8
>l & 24 T2=6(i5-0 3-0 511 4 o o GRATE A DIMENSIONS TABLE
27 & 30 |3-1|18-6|3-0[18-5| 5 30 -4 Slope|A |[B [P |b |[ec |d |[E |[F [GA
33 & 36 |3-7|21—6|4—0|21'-5| 9 2-0 -4 41 -op{1-0[2—-0 Jo-80—10[ 4" Jr-osf0-102-1
42 4-2[25-0[4'-0[=25-1] 9 2—4 2'-0 6:1  |1'-6/1'-6(3'-0 [1'-0[1'-6] 6" |r-g4[1'—6 |31
48 4'-8|28'-0| 5-0| 28'-1| 13 2—0 — 10:1  |2'-6|2'-6| 5'-0 [1'-8 R'—10| 10" |2-64"R'—10] 5'—1
54 5-3|31-6 [ 6'-0|31-9 | 17 -8 1'—4
60 5'-9|34'-6] 6'-0]34'-9[ 19 -8 1'=0
APPROXIMATE QUANTITIES
4:1 Slope 6:1 Slope 10:1 Slope
Pipe Cone., cys |Reinf.| Str. Cone., cys |Reinf.| Str. Conc., cys |Reinf.| Str.
Diameter |Conc.| C.M. | Steel, | Steel, | Conc.| CM. |Steel, | Steel, | Conc.| C.M. | Steel, | Steel,
Pipe | Pipe | Ib. 1b. Pipe | Pipe | 1b. Ib. | Pipe | Pipe | 1b. 1b.
12 11 11 295 335 15 15 400 480 2.3 2.4 605 790
15 & 18 1.6 1.6 395 445 2.2 2.2 550 645 3.4 3.4 865 1080
21 & 24 2.4 2.4 565 750 3.3 3.3 790 1130 5.2 5.2 1245 1830 DIMENSIONS &
27 & 30 29 30 695 910 42 43 980 1345 6.6 6.7 1580 2195
33 & 36 4.0 41 910 1415 5.7 5.8 1290 2115 9.1 9.2 2075 3455
42 438 49 1085 1655 6.9 7.0 1545 | 2415 11.0 112 | 2490 4015 \\ 3 L. URs,
48 6.2 6.3 1350 2230 8.8 9.0 1925 3265 14.2 14.4 3100 5425
54 7.8 8.0 1665 2955 113 114 2400 | 4375 18.1 183 | 3855 7440
,_ STATE OF /('3
60 8.7 8.9 1850 3215 126 12.8 2675 | 4780 20.4 204 | 4310 8175 /% NSNS
“, //ON AL ?w“
IXSIG\ISTANIDII:F‘HS ENG NEER]

CHI EF H GHMAY ENG NEER
ORGNALLY APPROVED

DATE
1-04-99




4:1 SLOPE 10:1 SLOPE
PIPE H L W S GRATE C GRATE B PIPE GRATE C GRATE B
SIZE No.| LENGTH | LENGTH size | 7| Y | Y| 5 [No. LENGTH| LENGTH
17 x 13 | 1-6] 6—0| 2—0[ 6'—1| 1 3-8 1'-0 17 x 13 | 1-6| 15—0] 2-0| 14—9| 2 4'-0 3—4
21 x 15 | 1-8] 6'-8] 2-0] 6-9] 1 4'=0 -4 21 x 15 | 1-8| 16—-8] 2-0| 16—-5| 3 4'=0 -0
24 x 18 | r-u] 7-8| 3-0] 7-9| 2 2'-8 -0 24 x 18 | -1 19-2| 3-0| 19-1] 5 2-6 2-4
28 x 20 | 2-1| 8—4| 3-0] 85| 2 3-0 -0 28 x 20 | 2—1|20-1d 3-0| 20-9] 5 3-0 2=
35 x 24 | 2-5] 9-8[4-0] 9-9] 3 2—4 -4 35 x 24 | 2-5| 24—2| 40| 24-1| 8 2-4 2-0
42 x 29 [2-1d 11-4[4-0] 11-5] 5 2'-0 - 42 x 29 |2-10 28—4]4-0[ 28—1] 10 24 14
49 x 33 | 3-2| 12—-8|5-0| 12—-9| 5 20 -4 19 x 33 | 32| 31-8|5-0| 31-9] 17 1-8 _
57 x 38 [3-7|14-4]5-0] 14-5] 6 2'-0 -0 57 x 38 |3-7|35—10/5-0]35-9] 23 1'—4 1'-8
64 x 43 | 40| 16—0/6=0| 16—5| 9 -8 - 64 x 43 |4-0|40-0|6—0| 40'—1| 22 1'-8 -
7 x 47 |4—4| 17-4|6—-0] 17-9| 9 -8 1—4 71 x 47 | 4-4|43—4|6-0| 435 | 24 1'-8 -
6:1 SLOPE
PIPE il L W S GRATE C GRATE B
SIZE No. | LENGTH | LENGTH
17 x 13 | 1-6] 9-0| 2—0| 8—-9]| 1 4'=0 2-8
21 x 15 | 1-8| 10—-0| 2—0| 9-9| 1 4'=0 3-8
24 x 18 | r—11] 11-6| 3-0] 11-5| 3 2-8 -4
28 x 20 | 2—1| 12—-6| 3-0| 12—-5| 3 3-0 1-4
35 x 24 | 2-5| 14'—6| 4—0| 14'=5| 5 2-0 2-4
42 x 29 |2-10 17—-0| 4—0| 17—1| 7 2-0 -0
49 x 33 | 3-2| 19-0|5-0| 19-1| 8 20 -0
57 x 38 |3—7| 21—6|5-0| 21-5| 9 20 -4
64 x 43 |4—0]| 24'—0| 60 | 24'—1| 12 -8 2-0
71 x 47 |4'—-4]| 26—0|6—0| 26'—1| 18 1'-4 -
APPROXIMATE QUANTITIES
4:1 SLOPE 6:1 SLOPE 10:1 SLOPE
PIPE Str. C Reinf.| Str. C Reinf.| Str. C Reinf.
Size |Steel,| """ | Steel, |Steel,| “°"°" | Steel, [Steel,| “°7°"| Steel,
Ib. cys 1b. 1b. cys 1b. 1b. cys Ib. INDIANA DEPARTMENT OF TRANSPORTATION
7 x 13 | 3% 12 | 305 | 49 | 16 415 820 | 25 640 GRATED BOX END SECTION TYPE II
21 x 15 385 13 335 540 1.8 460 910 238 715 DIMENSIONS AND QUANTITIES
24 x 18 605 1.8 440 875 25 610 1445 | 39 935 JANUARY 1999
28 x 20 645 2.0 465 940 _.7 645 1545 4.2 1020 STANDARD DRAWING NoE 715—-GBTT-06
35 x 24 975 2.7 615 1435 3.7 855 2375 5.8 1325 \\\\i“‘\‘_i'u’ég,% DETALS PLACED N THS FORMAT  11-15-99
42 x 29 | 1145 | 31 700 1710 | 4.4 995 | 2750 6.9 1570 Sy,
49 x 33 | 1520 | 4.0 880 | 2270 | 5.6 1230 | 3825 8.9 1960 £37 No. 3% |fs/Anthony L Uremovich 11-15-59
= H H z DESI GN STANDARDS ENG NEER DATE
57 x 38 | 1715 | 45 985 | 2525 | 6.4 1400 [ 4400 | 102 | 2245 % 18035 5,
64 x 43 | 2295 5.7 1210 | 3335 8.1 1725 | 5560 | 129 2755 %% ;wpum»@@ o/ Firoos Zandi 115-99
71 x 47 | 2470 6.2 1310 | 3735 | 8.9 1880 | 6005 | 14.2 3015 AL GitF HGWAY DG NER  DATE
[DES| GN STANDARDS ENG NEER] ORIGNALLY APPROVED 1-04-99




®3 x 8" x H/3 keyway constr. jt. 1. Circular reinforced concrete pipes shown.

% GENERAL NOTES

R@ S @ R @ For details of other pipe alternates, see
| ) . .
partial elevations on Standard Drawing
L g 6=+ r E 715-MPCA—02.
@For dimension enter chart on Standard
Fr———— Drawing E 715-ANCH-01 with known
dimension D.
" o \op®
3$ 2e9 _33, 5'\(\?/ ® @T = Clear distance between pipes.
For D less than 48", T = 2'-0.
/,\1/3 For D of 48" to 96", T = 1/2 D
‘ o e .—Tr For D greater than 96", T = 4'-0.
~ = @ @ [ _r @No joint required if G is less than or
. LJI 3 6 T o = - o ¢ ¢ & g equal to 30. One joint required if
3 % Qﬁlii - #6 x @ Ell Ell G is greater than 30' but less than
= @ ° o e l or equal to 42. Two joints
3”T required if G is greater than 42.
12 rows (3 — #6 x G less 6" ea. row) " " "
3 2el'-0 | |3
(min. lap = 2'- 11@ — ~—
@
ANCHOR FOR DOUBLE PIPE INSTALLATION SECTION THROUGH
FRONT ELEVATION ANCHOR

rR®@ _ s®@ s@ r®

2 rows (3 — #6 x G @

less 6" ea. row)
(min. lap = 2-11) x

INDIANA DEPARTMENT OF TRANSPORTATION

MULTIPLE PIPE

CONCRETE ANCHORS
JANUARY 1998

T
x

STANDARD DRAWING N0.E 715—-MPCA-01

¢ ®

DETALS PLACED N THIS FORMAT 7-27-38

\\.uuvun,,,,
Q

L. UR

I

3" x 8 x H/3 @

keyway constr. jt.

s/ Anthony L. Uremovich 7-27-99
DESI GN STANDARDS ENG NEER  DATE

ANCHOR FOR TRIPLE PIPE INSTALLATION

/s/ Firooz Zandi 7-27-99

CH EF H GMAY ENG NEER DATE
[DESI GN STANDARDS ENG NEER] ORIGIANLLY APPROVED 1-02-38

FRONT ELEVATION




Hook bolts shall be located
9" * 3" from the end of pipe

1/4 D

1/4 D

10) s @

Strap (#6 bar shown)

1®

n®

< T
2] ]
_A"v :>_ A - AA.V ‘!.- "_'_‘}T
\>6 — #6
«@
ANCHOR FOR ANCHOR FOR
REINFORCED CONCRETE PIPE CORRUGATED METAL PIPE
PARTIAL ELEVATION PARTIAL ELEVATION
NO) s®
%6 s®
6" ‘ ~ / Strap (#6 bar shown)
3 —#6
1/2 Span /_
_ .@_2_4—\ £
= s Dy
<|> [2%s . A\d
I CISL AT NN e class A
. AN Conc. Class A o3 hA_' L e = e T
hg.‘;-‘? R, vq-_vd_é-.‘;;v Lty A AR R AR W AR
"o, b, pvbl._ovnd. G@
«®
ANCHOR FOR ANCHOR FOR CORRUGATED METAL PIPE-ARCH

REINFORCED CONCRETE HORIZONTAL ELLIPTICAL PIPE

PARTIAL ELEVATION

PARTIAL ELEVATION

GENERAL NOTES

. Anchor straps shall be used at both

upstream and downstream ends of all
CM. pipes with a diameter or span of
42" or greater.

. Hook bolts and anchor straps shall

be used for all C.M. pipes with a
diameter or span of 84" or greater.

. Riprap shall be placed at the ends

of pipe structures when shown on
the plans.

@For dimension, enter chart on

Standard Drawing E 715-ANCH-01
with known dimension D.

For dimension, enter chart on
Standard Drawing E 715-ANCH-02
with known span and rise.

LEGEND
CM. = Corrugated Metal

Hook bolts shall be located
9" * 3" from the end of pipe

INDIANA DEPARTMENT OF TRANSPORTATION

MULTIPLE PIPE

CONCRETE ANCHOR
JANUARY 1998

STANDARD DRAWING NO.E 715—-MPCA-02

“‘uumm,,,/

1, DETALS PLACED N THIS FORMAT
Q\g L URey .,

7-27-98

,' — \sf% 0,, 2
" No. s/ Anthony L. Uremovich 7-27-99
18095 DESI GN STANDARDS ENG NEER DATE
q\\ STATE OF
',,%/Z“,‘j““‘” /s/ Firooz Zandi 7-27-99

CH EF H GMAY ENG NEER DATE

o
o

[DESI GN STANDARDS ENG NEER]

ORIGIANLLY APPROVED 1-02-88




Pipe pay length

Reinforced edge

|
PIPE END DIMENSIONS APPROX Reinforced
ECTION J elniorce:
p A| B |H]| L | W BODY | edge
DIA. | THICK. - SLOPE
(in) | &17) |(Max) | ¢t17) | (£18") | (£2)
12 064 6 6 6 21 24 24:1 1 Pe. i
15 064 7 8 6 26 30 241 1 Pe. |
18 064 8 10 6 31 36 24:1 1 Pe. ‘
|
21 064 9 12 6 36 42 241 1 Pe. .
24 .064 10 13 6 41 48 251 1 Pe. ;
30 079 12 16 8 51 60 241 1 Pe. ‘ ‘ ‘ ‘ ‘
A W A
36 079 14 19 9 60 72 251 2 Pe. \ \ \ \
PLAN VIEW
1 b
1 F - Slope
il
1|1 sloy \
| |
7| " o
l IUBUUUL! [ [
| I = o2l st ] Ty
9 i ) . : -
[ vl
Computed length and L ol T | | 2 |
pay length of culvert | T I 12" c. to c. max. spacing J
@ = W+ A
e
SIDE VIEW e —
8" Toe plate anchor END VIEW

INDIANA DEPARTMENT OF TRANSPORTATION

METAL PIPE END SECTION

JAN

UARY 1998

STANDARD DRAWING No.E 715—-MPES-01

STATE OF
ANV SENS
"/:%‘/ONAL ‘6‘@

DETAILS PLACED IN THS FORMAT 11-15-99

s/ Anthony L. Uremovich 11-15-99

DESI GN STANDARDS ENG NEER DATE

/s/ Firooz Zandi 11-15-99

W
ot

[DESI GN STANDARDS ENGI NEER

CHI EF H GHMAY ENG NEER
ORGNALLY APPROVED

DATE
1-02-98




PIPE-ARCH END DIMENSIONS
APPROX.
DIMENSIONS SECTION A B H L w BODY
THICK. SLOPE
SPAN | RISE | (in) | (") |(Max.)|(x17) | (£13") | ¢2")
17 13 .064 7 9 6 19 30 2%:1 1 Pec.
21 15 .064 7 10 6 23 36 2%:1 1 Pe.
24 18 .064 8 12 6 28 42 2%:1 1 Pe.
28 20 .064 9 14 6 32 48 Zé:l 1 Pe.
35 24 079 10 16 8 39 60 2%:1 1 Pe.
42 29 .079 12 18 9 46 75 Zé:l 1 Pe.
3L g
fin Slol,
1 gy N
Slope
|
J
1 -
Computed length and L © +
Pay length of culvert S j"
. R -
L >
SIDE VIEW . g5
o2 Jh VILA 8 ‘ WE;
£
Reinforced _/ A
Reinforced edge edoe r
g B!
| ! ‘
| T T / | -
T 0 ) 0 or /
! 2T | / |
L 12" c. to c. max. spacing N / |
- W+ A / ‘
A L i \ .
Toe plate anchor/ END VIEW 1 A 1 w 1 A 1
PLAN VIEW

INDIANA DEPARTMENT OF TRANSPORTATION

METAL PIPE ARCH

END SECTION
JANUARY 1998

STANDARD DRAWING No.E 715—-MPES-02

g,

DETAILS PLACED IN THS FORMAT 11-15-99
SN LR,
SSergl,
::5," No. \‘%:: s/ Anthony L. Uremovich 11-15-99
B 'z DESI GN STANDARDS ENG NEER DATE
izl 18095 g
< g(\ STATE OF / #, H
%, ‘l”DIAl‘P* \@ NS . .
“, /oN LS /s/ Firooz Zandi 11-15-99
/“m”mn\“ CHI EF H GHMAY ENG NEER DATE
[DESI GN STANDARDS ENG| NEEH] ORIGNALLY APPROVED 1-02-98




Threaded rod

NTN
AL

Rod holder

TYPE 1

Threaded rod

SLANLA

Rod holder

TYPE 4
FOR 30" THROUGH 36" ONLY

Connector lug

t\\/y\/\/

L

\

L
Threaded rod \?_

\

TYPE 3
FOR 12" THROUGH 24" ONLY

TSN TN TN

1" wide strap with
N st'd. 6" long x

é” band bolt and nut

ALTERNATE TYPE 3
FOR 12" THROUGH 24" ONLY

INDIANA DEPARTMENT OF TRANSPORTATION

METAL PIPE

END SECTION CONNECTIONS
JANUARY 1998

STANDARD DRAWING NO.E 715-MPES-03

0\‘“"\\:‘"‘}'[&?,& DETALS PLACED N THS FORMAT  7-27-99
RO\ YD

S sietens 0,
¢x&,o~af5"5f%~.f;n %,
! No. Ve
{18095 g

STATE OF '/

s/ Anthony L. Uremovich 7-27-99
DESI GN STANDARDS ENG NEER DATE

/s/ Firooz Zandi 7-27-99

K INAL 3
ettt CH EF H GWAY ENG NEER DATE
[DESI N STANDARDS ENGI NEER] ORGIANLLY APPROVED 1-02-98




%" bar

1-7

R=9/16"% 3/16"

21/2"

5||

GALVANIZED
HOOK BOLT AND NUTS

11/4"

> @

,/— 1" spherical radius

13/16 "

:

—

I@__

GENERAL NOTES

1. Hook bolts and anchor straps shall be
used at both upstream and downstream
ends of all C.A., C.S., and structural
plate pipes and pipe diameter or span
of 84" or greater.

2. See Standard Drawing E 715-PASD-01
for anchor strap details.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE ANCHOR HOOK
BOLT DETAILS

STANDARD DRAWING NO. E 715-PAHB-01

APRIL 1995

DETAILS PLACED IN THIS FORMAT ON 7-27-95

/s/ Anthony L. Uremovich 7-27-99

DESIGN STANDARDS ENGINEER DATE
', N /s/ Firooz Zandi 7.27-99
Ly
DESIGN STANDARDS ENGINEER| CHIEF HIGHWAY ENGINEER DATE

ORIGINALLY APPROVED 4-01-95




#6 galvanized B GENERAL NOTES
reinforcing bar strap

1. See Standard Drawing E 715-PAHB-01 for hook bolt details.

N
L -
Il
. ! .

#6 REINFORCING BAR STRAP DETAILS

3" dia. galvanized
aircraft cable strap
"\
S INDIANA DEPARTMENT OF TRANSPORTATION
PIPE ANCHOR
b STRAP DETAILS
o h SEPTEMBER 2008
CTwTTTTRzzzzzizzzzzzzoii STANDARD DRAWING NO. E 715- PASD-01
i
n
/:\\ /s/ Richard L. VanCleave 09/02/08
* \J’ * DESIGN STANDARDS ENGINEER DATE
A d cable cl —
pprovec cable ciamp 55 S| s/ Mark A, Miller 09/02/08
34" AIRCRAFT CABLE STRAP DETAILS e CHIEF HIGHWAY ENGINEER DATE
DESIGN STANDARDS ENGINEER




9"

I

—1 = D
= . =
o2
ol|©
< =8 ’ N o
& H—-—t-—-——o|F - ey O\ 2
ik S N
8 Y ‘ |
Y N
= N | \F | L
N | .
i Tongue end on inlet end.
i L g
Q\ Grooved end on outlet end.
Y =~ = SECTION Y-Y
6" B Class A concrete
PLAN VIEW
LONGITUDINAL SECTION
Riprap to be placed on Class A concrete 2’ ¢ to.C
side slope when shown ﬂ\ maXx. spacing
1 1
Pipe culvert Concret_e M | —
end section
(=}
A
(3]
Computed leng_‘[h of culvert—% MHook boltsN
D
Pay length of culvert —- SLOPE DETAIL ‘ SECTION A-A
Concrete Pipe Toe Anchor
TABLE OF DIMENSIONS
T A C D E APPROX.
DIA. . o " . v K R1 R2
(min.) | (+17) | (17) | (+17) | (317) WEIGHT, 1b. INDIANA DEPARTMENT OF TRANSPORTATION
12" 2 5 4-3 62 2-0 13 104" 9 800 PRECAST CONCRETE
15" 24" 7" 4'-0 6'-3 2-6 15 124" 1" 1100 END SECTION
18" 23" 1 4'-1 6'-2 3-0 1.8 154" 12" 1300 MAY 1998
21" 23" 1 3-6 6'-3 3-6 21 164" 13" 1500 STANDARD DRAWING NO.E 715—PCES—-01
m\“"'”'”u DETALS PLACED IN THS FORMAT  11-15-99
24" 3" -0 2-8 6'-3 4-0 2.3 168" 14" 1800 e\\ _L\,S_ﬁ%,,
27 3% -1 2-5 6-3 4-6 2.6 18§ 14} 2100 No. $8% |/ Anthony L tremovien 1-15-99
30" 33" 1-2 1-10 6-3 50 2.9 184" 15" 2400 18095 DESI GV STANDARDS ENGINEER - DATE
N STATE OF /('3
33" 33" r-3 3'-6 8-3 5'—6 3.1 23" 174" 4100 Qg e NS o) Fivoos Zandi 11559
36" 4" -5 3-1 8-3 6-0 34 243" 20" 4200 "’“Le A G STNER—  DRTE
[DESI GN STANDARDS ENG NEER ORIGNALLY APPROVED 5-01-98




Proposed ground line

1'-0 Pay limit of " O hole
pipe extension #5 bars
o . ) 1'-0 long
Existing ground line 9"
(typ)
4" min. ®\
s . Pipe extension =
Existing pipe i - | &
e
\ ,
1" (7§ hole
#5 bars
1-0 long
Concrete collar
\ v b,
6" \
o -0 1" @/hole Remove portion of existing
Existing headwall #5 bars headwall as necessary
1'-0 long

to align pipe.

SIDE VIEW

END VIEW
NOTES:

1. For other types of pipe end structures and pipes larger then 33" @,
collar details are shown on the plans.

INDIANA DEPARTMENT OF TRANSPORTATION
@ Remove portions of existing headwall if required to maintain 4" ground cover.

CONCRETE COLLAR
FOR PIPE EXTENSION

JANUARY 1998
STANDARD DRAWING No. E 715—PCEX-01

o, DETALS PLACED N THIS FORMAT  7-27-99
SN WRe,
S8 ﬁéé\'s'f .70,
&S ez
337 No. 2% |f/anthony L Uremovich 7-27-99
BN i 2 |TDESIGN STANDARDS ENGI NEER  DATE
gl 18095 o
200, SAE OF /43
%, Soes Ip e X
'«,:9 7ONAL @fi\“ /s/ Firooz Zandi 7-27-99
™ CH EF H GMAY ENG NEER DATE
[DESI GN_ STANDARDS ENG NEER] ORIGIANLLY APPROVED 1-02-98




—A
Pipe End Section (Typ.)
DETAIL A
P ‘f . .
/ h \ Flow-line Elevation
_(__ —l___sumpDepth— 1y - _ _ _______ | _________ L | ______2> — 1 — Sump Depth _/_/__ —
\
_f LA LBox Culvert \ ¢ <
Invert Elevation
____________ Sump Depth e e g
\ Riprap Riprap /
Geotextile Geotextile
ELEVATION
Pipe -~ S
P // \\\ Flow-line Elevation
/
/L i - _X
/ =
Low-Water Elevation ! €p '
|
VA J \\ 1B
—_—— \
R . .
_\ xFIow-Ime Elevation
Invert Elevation
SECTION A-A

INDIANA DEPARTMENT OF TRANSPORTATION
) PIPE SUMPING
%)/ A _Riprap PROTECTION

e SEPTEMBER 2011

DETAIL A STANDARD DRAWING NO. E 715-PCSP-01

\\\\\\\\\’\ |_ \’/’(;/f;g//////
@?ﬂ /s/ Richard L. VanCleave — 09/01/11
:é DESIGN STANDARDS ENGINEER DATE
O s/ Mark A, Miller 09/01/11

”"’/%].. .L.\ \%\\\\ CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER




2 é X é" CORRUGATED ALUMINUM ALLOY PIPE (LOCK SEAM)
HEIGHT OF COVER LIMITS (ft.)
THICKNESS (in)

AREA DIAMETER 0.060 0.075 0.105 0.135 0.164

(sft) (in.)

MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.

0.8 12 1.0 100.0 1.0 100.0 1.0 100.0

1.2 15 1.0 100.0 1.0 100.0 1.0 100.0

1.8 18 1.0 100.0 1.0 100.0 1.0 100.0

2.4 21 1.0 88.5 1.0 100.0 1.0 100.0

3.1 24 1.0 77.5 1.0 96.8 1.0 100.0 1.0 100.0

4.0 27 1.0 68.8 1.0 86.0 1.0 100.0 1.0 100.0

4.9 30 1.0 62.0 1.0 77.4 1.0 100.0 1.0 100.0

5.9 33 1.0 64.5 1.0 90.4 1.0 100.0

7.1 36 1.0 64.5 1.0 90.4 1.0 100.0

9.6 42 1.0 77.4 1.0 99.7

12.6 48 1.0 66.7 1.0 86.6 1.0 100.0
15.9 54 1.0 54.4 1.0 70.8 1.0 87.6
19.6 60 1.0 57.6 1.0 71.6
23.8 66 1.0 57.7
28.3 72 1.0 45.5

NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE HEIGHT OF

COVER LIMITS
JANUARY 1998

STANDARD DRAWING No.E 715—-PHCL-01

\\\\nuum,,,
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STATE OF
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R Sionar. €
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s/ Anthony L. Uremovich 11-15-99
DESI GN STANDARDS ENG NEER DATE

DETAILS PLACED IN THS FORMAT 11-15-99

/s/ Firooz Zandi 11-15-99

[DESI GN STANDARDS ENGI NEER

CHI EF H GHMAY ENG NEER DATE
ORGNALLY APPROVED 1-02-98




2,

2/3 X é" CORRUGATED ALUMINUM ALLOY PIPE (RIVETED)
HEIGHT OF COVER LIMITS (ft.)
THICKNESS (in.)

AREA DIAMETER 0.060 0.075 0.105 0.135 0.164
(sft) (in.)

MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
0.8 12 1.0 50.0 1.0 50.0 1.0 86.6
1.2 15 1.0 40.0 1.0 40.0 1.0 69.3
1.8 18 1.0 33.3 1.0 33.3 1.0 57.7
2.4 21 1.0 28.5 1.0 28.5 1.0 49.5
3.1 24 1.0 25.0 1.0 25.0 1.0 43.3 1.0 45.0
4.0 27 1.0 22.2 1.0 22.2 1.0 38.5 1.0 40.0
4.9 30 1.1 20.0 1.1 20.0 1.0 34.6 1.0 36.0
5.9 33 1.2 16.6 1.0 28.8 1.0 30.0
7.1 36 1.2 16.6 1.0 28.8 1.0 30.0
9.6 42 1.0 50.0 1.0 52.3
12.6 48 1.0 43.7 1.0 45.8 1.0 472
15.9 54 10 368 10 407 1.0 41.9
19.6 60 1.0 36.6 1.0 37.7
23.8 66 1.0 34.3
28.3 72 1.0 31.4

NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE HEIGHT OF

COVER LIMITS
JANUARY 1998

STANDARD DRAWING No.E 715-PHCL-02
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DETAILS PLACED IN THS FORMAT 11-15-99

s/ Anthony L. Uremovich 11-15-99

DESI GN STANDARDS ENG NEER DATE

/s/ Firooz Zandi 11-15-99
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CHI EF H GHMAY ENG NEER DATE
ORGNALLY APPROVED 1-02-98




22/3” x 5" CORRUGATED ALUMINUM ALLOY PIPE-ARCH (RIVETED OR LOCK SEAM)

HEIGHT OF COVER LIMITS (ft.)

CORNER THICKNESS (in.)
RADIUS SPAN RISE AREA 0.060 0.075 0.105 0.135 0.164
(in.) (in.) (in.) (sft)
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
3/3% 17 13 L1 15 13.7 15 13.7 15 13.7
3/4 21 15 1.6 1.6 13.0 1.6 13.0 1.6 13.0
3/4 24 18 2.2 15 135 15 13.5 15 135
3/5% 28 20 2.9 1.6 13.0 1.6 13.0 1.6 13.0 1.6 13.0
3/6% 35 24 45 1.6 13.0 1.6 13.0 1.6 13.0
34/8% 42 29 6.5 1.6 13.0 1.6 13.0 1.6 13.0
4/98 49 33 8.9 1.6 13.0 1.6 13.0 1.6 13.0
5/11 57 38 11.6 1.6 12.8 1.6 12.8 1.6 12.8
6/123 64 43 14.7 1.6 12.8 1.6 12.8
7/133 71 47 18.1 1.6 129
NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.

2. Dual entries in the "Corner Radius" column, such as 3/3%,
represent the following:
3 — minimum corner radius allowed by AASHTO M 196.
Sé — corner radius typically available.

3. The tabulated cover heights reflect pipe—arches with typically available
corner radii. If a pipe—arch with corner radii other than what is
typically available is to be used, a specific design shall be performed
to verify structural adequacy.
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3" x 1" CORRUGATED ALUMINUM ALLOY PIPE (LOCK SEAM)
HEIGHT OF COVER LIMITS (ft.)

THICKNESS (in.)
AREA | DIAMETER 0.060 0.075 0.105 0.135 0.164
(sft) (in.)
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.

4.9 30 1.0 71.2 1.0 89.4 1.0 100.0 1.0 100.0

5.9 33 1.0 59.3 1.0 74.5 1.0 100.0 1.0 100.0

7.1 36 1.0 59.3 1.0 74.5 1.0 100.0 1.0 100.0

9.6 42 1.0 50.8 1.0 63.8 1.0 89.1 1.0 100.0

12.6 48 1.0 44.5 1.0 55.9 1.0 78.0 1.0 100.0 1.0 100.0
15.9 54 1.0 39,5 1.0 49.6 1.0 69.3 1.0 92.8 1.0 90.7
19.6 60 1.0 35.6 1.0 44.7 1.0 62.4 1.0 83.5 1.0 81.6
23.8 66 1.0 32.3 1.0 40.6 1.0 56.7 1.0 75.9 1.0 74.2
28.3 72 1.0 37.2 1.0 52.0 1.0 69.6 1.0 68.0
33.2 78 1.0 34.4 1.0 48.0 1.0 64.2 1.0 62.8
38.5 84 1.0 44.5 1.0 59.6 1.0 58.3
44.2 90 1.0 416 1.0 5.6 1.0 54.4
50.3 9% 1.0 38.1 1.0 51.3 1.0 51.0
56.7 102 1.1 46.3 1.1 48.0
63.6 108 e e | ] 11 41.8 1.1 45.3
70.9 114 e 1.2 42.9
78.5 120 1.3 40.1

NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.
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3" x 1" CORRUGATED ALUMINUM ALLOY PIPE (RIVETED)
HEIGHT OF COVER LIMITS (ft.)

THICKNESS (in.)

AREA DIAMETER 0.060 0.075 0.105 0.135 0.164

(sft) (in.)

MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.

4.9 30 1.0 36.6 1.0 45.5 1.0 62.2 1.0 93.3

5.9 33 1.0 30.5 1.0 37.9 1.0 51.8 1.0 Y

7.1 36 1.0 30.5 1.0 37.9 1.0 51.8 1.0 T

9.6 42 1.0 26.1 1.0 32.5 1.0 44.4 1.0 66.6
12.6 48 1.0 22.9 1.0 28.4 1.0 38.8 1.0 58.3 1.0 75.6
15.9 54 11 20.3 1.0 25.3 1.0 34.5 1.0 51.8 1.0 67.2
19.6 60 11 18.3 1.0 22.7 1.0 31.1 1.0 46.6 1.0 60.5
23.8 66 1.2 16.6 1.1 20.7 1.0 28.2 1.0 42.4 1.0 55.0
28.3 72 1.1 18.9 1.0 25.9 1.0 38.8 1.0 50.4
332 78 1.2 175 1.0 23.9 1.0 35.8 1.0 46.5
38.5 84 1.0 22,2 1.0 33.3 1.0 432
44.2 90 11 20.7 1.0 31.1 1.0 40.3
50.3 96 11 194 1.0 29.1 1.0 37.8
56.7 102 11 27.4 11 35.6
63.6 108 11 25.9 1.1 336
70.9 114 1.2 31.8
78.5 120 1.3 30.2

NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.
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3" x 1" CORRUGATED ALUMINUM ALLOY PIPE-ARCH (RIVETED OR LOCK SEAM)
HEIGHT OF COVER LIMITS (ft.)
THICKNESS (in.)
CORNER
RADIUS S}.)AN R.ISE AREA 0.060 0.075 0.105 0.135 0.164
(in.) (in.) (in.) (sft)

) MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
8/18% 60 46 15.6 1.1 20.8 1.1 20.8 1.1 20.8 1.1 20.8
9/202 66 51 19.3 1.1 20.9 1.1 20.9 1.1 20.9 11 20.9
12/22% 73 55 23.2 1.1 20.8 1.1 20.8 1.1 20.8 1.1 20.8
14/20% 81 59 27.4 12 17.1 12 17.1 1.2 171
14/223 87 63 32.1 12 17.3 12 173 1.2 17.3

16/248 95 67 37.0 12 17.1 1.2 17.1

16/2611; 103 71 42.4 12 16.9 1.2 16.9

18/27% 112 75 48.0 1.3 16.5
NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.

2. Dual entries in the "Corner Radius" column, such as B/lﬂi

represent the following:
8 — minimum corner radius allowed by AASHTO M 196.

18% — corner radius typically available. INDIANA DEPARTMENT OF TRANSPORTATION

PIPE HEIGHT OF

3. The tabulated cover heights reflect pipe—arches with typically

available corner radii. If a pipe—arch with corner radii other than COVER LIMITS
what is typically available is to be used, a specific design shall be JANUARY 1998
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6" x 1" CORRUGATED ALUMINUM ALLOY PIPE (LOCK SEAM)
HEIGHT OF COVER LIMITS (ft.)

THICKNESS (in.)

‘?ffli‘; DIA(I;'IIE)TER 0.060 0.075 0.105 0.135 0.164

MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
12.6 48 1.0 38.7 1.0 48.4 1.0 67.8 1.0 87.2 1.0 100.0
15.9 54 1.0 34.4 1.0 43.0 1.0 60.2 1.0 715 1.0 94.8
19.6 60 ) 31.0 1.0 38.7 1.0 54.2 1.0 69.7 1.0 85.3
23.8 66 ) 28.1 1.0 35.2 1.0 49.3 1.0 63.4 1.0 775
28.3 72 1.0 32.2 1.0 452 1.0 58.1 1.0 711
33.2 78 1.0 29.7 1.0 417 1.0 53.6 1.0 65.6
385 84 1.0 38.7 1.0 49.8 1.0 60.9
44.2 90 1.0 36.1 1.0 465 1.0 56.8
50.3 96 1.0 436 1.0 53.3
56.7 102 L1 40.0 11 49.0
63.6 108 11 445
70.9 114 1.2 403

NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.
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6" x 1" CORRUGATED ALUMINUM ALLOY PIPE (RIVETED)
HEIGHT OF COVER LIMITS (ft.)

THICKNESS (in.)

‘?ffli‘; DIA(I;{E)TER 0.060 0.075 0.105 0.135 0.164

MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
12.6 48 1.0 22.2 1.0 26.3 1.0 38.7 1.0 49.8 1.0 60.4
15.9 54 11 19.7 1.0 23.4 1.0 34.4 1.0 44.3 1.0 53.7
19.6 60 1.2 17.7 L1 211 1.0 31.0 1.0 39.8 1.0 483
23.8 66 13 16.1 L1 19.1 1.0 28.1 1.0 36.2 1.0 439
28.3 72 1.2 17.5 1.0 25.8 1.0 33.2 1.0 402
33.2 78 13 16.2 1.0 23.8 1.0 30.6 1.0 37.1
385 84 1.0 22.1 1.0 28.4 1.0 345
44.2 90 L 20.6 1.0 26.5 1.0 32.2
50.3 96 1.0 24.9 1.0 30.2
56.7 102 L1 234 11 28.4
63.6 108 11 26.8
70.9 114 1.2 25.4

NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.
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2%" x 3" CORRUGATED STEEL PIPE (LOCK SEAM)

HEIGHT OF COVER LIMITS (ft.)

DIAMETER

THICKNESS (in.)

‘?ffli‘; (in) 0.064 0.079 0.109 0.138 0.168
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
0.8 12 1.0 100.0 1.0 100.0
1.2 15 1.0 100.0 1.0 100.0 1.0 100.0
1.8 18 1.0 100.0 1.0 100.0 1.0 100.0
2.4 21 1.0 100.0 1.0 100.0 1.0 100.0
31 24 ) 100.0 1.0 100.0 1.0 100.0
4.0 27 1.0 94.7 1.0 100.0 1.0 100.0
4.9 30 1.0 85.2 1.0 100.0 1.0 100.0 1.0 100.0
59 33 L0 710 1.0 88.7 1.0 100.0 1.0 100.0
71 36 ) 71.0 1.0 88.7 1.0 100.0 1.0 100.0 1.0 100.0
96 42 ) 60.8 1.0 76.0 1.0 100.0 1.0 100.0 1.0 100.0
12.6 48 1.0 53.2 1.0 66.5 1.0 93.2 1.0 100.0 1.0 100.0
15.9 54 1.0 59.1 1.0 82.8 1.0 100.0 1.0 100.0
19.6 60 1.0 87.8 1.0 95.9 1.0 100.0
23.8 66 1.0 87.2 1.0 100.0
28.3 72 1.0 79.9 1.0 97.7
33.2 78 1.0 86.7
385 84 1.0 75.1

NOTE:

1. The tabulated cover depths shall be measured from the bottom

of the asphalt or concrete pavement to the top of the pipe.
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23

2

x 3" CORRUGATED STEEL PIPE (RIVETED)
HEIGHT OF COVER LIMITS (ft.)

AREA

DIAMETER

THICKNESS (in.)

. 0.064 0.079 0.109 0.138 0.168

(sft) (in.)

MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
0.8 12 1.0 92.7 1.0 100.0
1.2 15 1.0 74.2 1.0 80.8 1.0 100.0
1.8 18 1.0 61.8 1.0 67.4 1.0 86.6
2.4 21 1.0 53.0 1.0 57.7 1.0 74.2
3.1 24 1.0 46.3 1.0 50.5 1.0 65.0
4.0 27 1.0 41.2 1.0 449 1.0 57.7
4.9 30 1.0 37.1 1.0 40.4 1.0 52.0 1.0 54.4
5.9 33 1.0 30.9 1.0 33.7 1.0 43.3 1.0 45.3
7.1 36 1.0 30.9 1.0 33.7 1.0 43.3 1.0 45.3 1.0 47.4
9.6 42 1.0 34.2 1.0 47.3 1.0 74.2 1.0 Y 1.0 81.4
12.6 48 1.0 30.0 1.0 41.3 1.0 65.0 1.0 68.0 1.0 71.2
15.9 54 1.0 36.7 1.0 57.7 1.0 60.4 1.0 63.3
19.6 60 1.0 52.0 1.0 54.4 1.0 57.0
23.8 66 1.0 49.4 1.0 51.8
28.3 72 1.0 453 10 475
33.2 78 1.0 43.8
38.5 84 1.0 40.7

NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.
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2% x 3" CORRUGATED STEEL PIPE-ARCH (RIVETED OR LOCK SEAM)
HEIGHT OF COVER LIMITS (ft.)
THICKNESS (in.)
Re SPAN RISE AREA 0.064 0.079 0.109 0.138 0.168
(in) (in) ) |
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
3/3% 17 13 11 15 13.7 15 137 15 137
3/4} 21 15 16 16 130 16 130 16 130
3/4 24 18 22 15 135 5 135 15 135
3/5% 28 20 2.9 16 13.0 16 13.0 16 130
3/64 35 24 45 16 130 16 13.0 16 130 16 13.0
31/81 42 29 6.5 16 130 16 13.0 16 130 16 13.0 16 130
4/93 49 33 8.9 16 130 16 130 16 130 6 130
5/11 57 38 116 16 2.8 16 2.8 16 2.8
6/128 64 43 147 16 2.8 16 12.8 16 12.8
7/133 71 47 181 16 129 16 2.9
8/15% 77 52 219 16 13.0
9/16% 83 57 26.0 L5 132
NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.

2. Dual entries in the "Corner Radius'" column, such as 3/3é, INDIANA DEPARTMENT OF TRANSPORTATION
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3" x 1" CORRUGATED STEEL PIPE (LOCK SEAM)
HEIGHT OF COVER LIMITS (ft.)

THICKNESS (in.)

AREA DIAMETER 0.064 0.079 0.109 0.138 0.168
(sft) (in.)
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
7.1 36 1.0 81.5

9.6 42 1.0 69.9 1.0 874 1.0 100.0 1.0 100.0
12.6 48 1.0 61.1 1.0 76.5 1.0 100.0 1.0 100.0
15.9 54 1.0 54.3 1.0 68.0 1.0 95.3 1.0 100.0 1.0 100.0
19.6 60 1.0 48.9 1.0 61.2 1.0 85.8 1.0 100.0 1.0 100.0
23.8 66 1.0 44.5 1.0 55.6 1.0 78.0 1.0 100.0 1.0 100.0
28.3 72 1.0 40.7 1.0 51.0 1.0 715 1.0 92.0 1.0 100.0
33.2 78 1.0 37.6 1.0 47.0 1.0 66.0 1.0 84.9 1.0 100.0
38.5 84 1.0 34.9 1.0 43.7 1.0 61.2 1.0 78.8 1.0 96.5
442 90 1.0 32.6 1.0 40.8 1.0 57.2 1.0 73.6 1.0 90.1
50.3 96 1.0 38.2 1.0 53.6 1.0 69.0 1.0 84.4
56.7 102 11 36.0 1.1 50.4 1.1 64.9 1.1 79.5
63.6 108 L1 47.6 1.1 61.3 11 751
70.9 114 1.2 45.1 1.2 58.1 1.2 71.1
785 120 1.3 42.9 1.3 55.2 1.3 67.5
86.6 126 13 525 1.3 64.3
95.0 132 14 50.2 1.4 61.4
103.9 138 14 48.0 14 58.7
113.1 144 1.5 56.3

NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.
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3" x 1" CORRUGATED STEEL PIPE (RIVETED)
HEIGHT OF COVER LIMITS (ft.)

THICKNESS (in.)
AREA DIAMETER 0.064 0.079 0.109 0.138 0.168
(sft) (in.)
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
7.1 36 1.0 53.1
9.6 42 1.0 45.5 1.0 56.6 1.0 84.1 1.0 100.0
12.6 48 1.0 39.8 1.0 49.5 1.0 73.6 1.0 88.4
15.9 54 1.0 354 1.0 44.0 1.0 65.4 1.0 78.6 1.0 87.2
19.6 60 1.0 31.8 1.0 39.6 1.0 58.8 1.0 70.7 1.0 78.5
23.8 66 1.0 28.9 1.0 36.0 1.0 53.5 1.0 64.3 1.0 71.4
28.3 72 1.0 26.5 1.0 33.0 1.0 49.0 1.0 58.9 1.0 65.4
33.2 78 1.0 24.5 1.0 30.5 1.0 45.2 1.0 54.4 1.0 60.4
38.5 84 1.0 22.7 1.0 28.3 1.0 42.0 1.0 50.5 1.0 56.1
44.2 90 1.1 21.2 1.0 26.4 1.0 39.2 1.0 47.1 1.0 52.3
50.3 96 1.0 24.7 1.0 36.8 1.0 44.2 1.0 49.0
56.7 102 1.1 23.3 1.1 34.6 11 416 11 46.2
63.6 108 1.1 32.7 1.1 39.3 11 43.6
70.9 114 1.2 30.9 1.2 37.2 12 41.3
78.5 120 1.3 29.4 1.3 35.3 1.3 39.2
86.6 126 1.3 33.7 1.3 37.4
95.0 132 1.4 32.1 14 35.7
103.9 138 1.4 30.7 14 34.1
113.1 144 1.5 32.7

NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.
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3" x 1" CORRUGATED STEEL PIPE-ARCH (RIVETED OR LOCK SEAM)

HEIGHT OF COVER LIMITS (ft.)

THICKNESS (in.)

(iRnc_) S(i‘?l)v }(?j_];: ‘?ffli‘; 0.064 0.079 0.109 0.138 0.168
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
8/18% 60 46 15.6 11 20.8 11 20.8 L1 20.8 L1 20.8
9/20% 66 51 19.3 11 20.9 11 20.9 L1 20.9 L1 20.9
12/22§ 73 55 23.2 L1 20.8 L1 20.8 L1 20.8 L1 20.8
14/20§ 81 59 27.4 1.2 17.1 1.2 17.1 1.2 17.1 1.2 17.1
14/223 87 63 32.1 1.2 17.3 1.2 17.3 1.2 17.3 1.2 17.3
16/243 95 67 37.0 1.2 17.1 1.2 17.1 1.2 17.1 1.2 17.1
16/264 103 71 424 1.2 16.9 1.2 16.9 1.2 16.9
18/273 112 75 48.0 1.3 16.5 1.3 16.5 1.3 16.5
18/29% 117 79 59.2 1.2 16.8 1.2 16.8 1.2 16.8
18/31} 128 83 60.5 1.3 16.2 1.3 16.2
18/33 137 87 67.4 1.3 16.0 1.3 16.0
18/34% 142 91 745 1.3 163

NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.

2. 2. Dual entries in the ,Corner Radius, column, such as 8/182,
represent the following:
8 — minimum corner radius allowed by AASHTO M 36.
18% — corner radius typically available.

3. The tabulated cover heights reflect pipe—arches with typically
available corner radii. If a pipe—arch with corner radii other
than what is typically available is to be used, a specific design
shall be performed to verify structural adequacy.
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5" x 1" CORRUGATED STEEL PIPE (LOCK SEAM)
HEIGHT OF COVER LIMITS (ft.)

THICKNESS (in.)

AREA DIAMETER 0.064 0.079 0.109 0.138 0.168
(sft) (in.)

MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
7.1 36 1.0 90.9 1.0 100.0
9.6 42 1.0 77.9 1.0 100.0
12.6 48 1.0 54.5 1.0 68.2 1.0 95.5 1.0 100.0
15.9 54 1.0 48.5 1.0 60.6 1.0 84.9 1.0 100.0
19.6 60 1.0 43.6 1.0 54.5 1.0 76.4 1.0 98.3
23.8 66 1.0 39.7 1.0 49.6 1.0 69.5 1.0 89.4
28.3 72 1.0 36.3 1.0 45.4 1.0 63.7 1.0 81.9 1.0 100.0
332 78 1.0 335 1.0 419 1.0 58.8 1.0 75.6 1.0 92.4
38.5 84 1.0 31.1 1.0 38.9 1.0 54.6 1.0 702 1.0 85.8
44.2 90 1.0 20.1 1.0 36.3 1.0 50.9 1.0 65.5 1.0 80.1
50.3 96 1.0 34.1 1.0 47.7 1.0 61.4 1.0 75.1
56.7 102 1.1 32.0 1.1 44.9 1.1 57.8 1.1 70.7
63.6 108 1.1 42.4 1.1 54.6 1.1 66.7
70.9 114 1.2 40.2 12 51.7 1.2 63.2
785 120 1.3 38.2 1.3 49.1 1.3 60.1
86.6 126 1.3 46.8 1.3 57.2
95.0 132 1.4 447 1.4 54.6
103.9 138 14 427 1.4 52.2
113.1 144 1.5 50.0

NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.
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5" x 1" CORRUGATED STEEL PIPE-ARCH (LOCK SEAM)
HEIGHT OF COVER LIMITS (ft.)

THICKNESS (in.)

(iRnc_) s::gv }(Qilj_? ‘?ffli‘)‘ 0.064 0.079 0.109 0.138 0.168
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
8/18% 60 46 15.6 11 20.8 L1 20.8
9/20% 66 51 19.3 L1 20.9 L1 20.9
12/22§ 73 55 23.2 LL 20.8 11 20.8
14/20% 81 59 27.4 1.2 17.1 1.2 17.1 1.2 17.1
14/223 87 63 32.1 1.2 17.3 1.2 17.3 1.2 17.3
16/24§ 95 67 37.0 1.2 17.1 1.2 17.1 1.2 17.1
16/264 103 71 424 1.2 16.9 1.2 16.9 1.2 16.9
18/27% 112 75 48.0 1.3 16.5 1.3 16.5 L3 16.5
18/29% 17 79 54.2 1.2 16.8 1.2 16.8 1.2 16.8
18/31% 128 83 60.5 1.3 16.2 1.3 16.2
18/33 137 87 67.4 1.3 16.0 1.3 16.0
18/344 142 91 745 1.3 16.3
NOTES:

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.

2. Dual entries in the "Corner Radius’ column, such as 8/18%,

represent the following:

8 — minimum corner raduis allowed by AASHTO M 36.
18%— corner radius typically available.

3. The tabulated cover heights reflect pipe—arches with typically
If a pipe—arch with corner radii other
than what is typically available is to be used, a specific design
shall be performed to verify structural adequacy.

available corner radii.
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NON-REINFORCED CONCRETE PIPE
CLASS 3
HEIGHT OF COVER LIMITS (ft.)
DIAMETER MINIMUM MAXIMUM
(in.) (ft.) (£t.)
12 1.3 14.1
15 1.4 13.1
18 1.5 12.8
21 1.5 134
24 1.5 135
27 1.6 121
30 1.8 10.7
33 1.9 9.8
36 2.1 9.0

NOTE:
1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.
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CORRUGATED POLYETHYLENE PIPE, TYPES

HEIGHT OF COVER LIMITS (ft.)

PAY ITEM NOMINAL
DIAMETER DIAMETER MHEIfIéV.I)UM MAE;IS./I)UM
(in.) (in.)
12 12 2.0 11.0
15 15 2.0 11.0
18 18 2.0 11.0
21 21 2.0 11.0
24 24 2.0 11.0
30 30 2.0 11.0
36 36 2.0 11.0

SMOOTH WALL POLYETHYLENE PIPE

HEIGHT OF COVER LIMITS (ft.)

DIMENSION RATIO (NOM. DIA./WALL THICKNESS)
PAY
ITEM | NOMINAL 26 21 11
DIA. DIA. MAX. | MIN. | MAX. | MIN. | Max. | MIN. | MaAX.
(in.) (in.) MING ey | oew) | o) | an) | @) | e | )
2 13 20 | 400 | 20 | 57.0
12 14 20 | 810
15 18 20 | 400 | 20 | 570 | 20 | 810
18 20 20 | 400 | 20 | 570 | 20 | 8L0
18 22 20 | 810 | 20 | 1000
21 24 20 | 400 | 20 | 570 | 20 | 810
24 28 20 | 400 | 20 | 570 | 20 | 8L0
27 32 20 | 400 | 20 | 570 | 20 | 8L0
30 34 20 | 400 | 20 | 570 | 20 | 810
36 42 20 | 400 | 20 | 570 | 20 | 810

RIBBED POLYETHYLENE PIPE
HEIGHT OF COVER LIMITS (ft.)
PAY ITEM NOMINAL
DIAMETER DIAMETER MHEIfIiVI)UM MAz(fItN;UM
(in.) (in.) ’ ’
18 18 2.0 18.0
21 21 2.0 22.0
24 24 2.0 21.0
27 27 2.0 24.0
30 30 2.0 22.0
33 33 2.0 23.0
36 36 2.0 25.0
NOTE:

1.

2.

. Because the nominal size of smooth wall polyethylene pipe

The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.

The pay item diameter reflects the minimum required inside
diameter.

is based on the outside diameter, different dimension ratios
may require different nominal diameters to satisfy the pay
item diameter requirements.
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PROFILE WALL POLYVINYL CHLORIDE PIPE
HEIGHT OF COVER LIMITS (ft.)

DIAMETER MINIMUM MAXIMUM
(in.) (ft.) (ft.)
12 2.0 35.3
15 2.0 34.2
18 2.0 34.0
21 2.0 33.0
24 2.0 31.0
27 2.0 30.0
30 2.0 29.0
36 2.0 27.0

SMOOTH WALL POLYVINYL CHLORIDE PIPE
HEIGHT OF COVER LIMITS (ft.)

PAY ITEM NOMINAL
DIAMETER DIAMETER MH:fIéVI)UM MAz(fItN;UM
(in.) (in.) ’ ’
12 12 2.0 64.0
15 15 2.0 64.0
18 18 2.0 61.0
21 21 2.0 61.0
24 24 2.0 61.0
27 27 2.0 61.0
NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the concrete or asphalt pavement to the top of the pipe.

2. The pay item diameter reflects the minimum required inside

diameter.
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VITRIFIED CLAY PIPE, EXTRA STRENGTH
HEIGHT OF COVER LIMITS (ft.)

DIAMETER MINIMUM MAXIMUM
(in) (tt) (ft.)
12 1.2 16.0
15 1.4 14.0
18 1.4 13.0
21 1.4 14.0
24 1.4 15.0
27 1.5 14.0
30 1.6 13.0
33 1.5 13.0
36 1.5 14.0
NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.
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REINFORCED CONCRETE CIRCULAR PIPE
HEIGHT OF COVER LIMITS (ft.)

Strength Class/D-load Rating

NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the bituminous or concrete pavement to the top of the pipe.
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1

DIA('}"nE_)TER Class II: D 01 = 1000 | Class IIT: D .01 = 1250 | Class IIl: D g.g1 = 1350 | Class IV: D01 = 1500 | Class IV: D g1 = 1750 | Class IV: D g.g1 = 2000

MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN, MAX. MIN. MAX.
12 1.4 6.0 1.1 10.0 1.1 12.0 1.0 15.0 1.0 24.0 1.0 100.0
15 1.1 8.0 1.0 12.0 1.0 14.0 1.0 19.0 1.0 35.0 1.0 100.0
18 1.0 9.0 1.0 14.0 1.0 17.0 1.0 22.0 1.0 52.0 1.0 100.0
21 1.0 10.0 1.0 15.0 1.0 18.0 1.0 24.0 1.0 84.0 1.0 100.0
24 1.0 11.0 1.0 17.0 1.0 20.0 1.0 26.0 1.0 85.0 1.0 100.0
27 1.0 10.0 1.0 13.0 1.0 15.0 1.0 19.0 1.0 26.0 1.0 42.0
30 1.0 10.0 1.0 14.0 1.0 16.0 1.0 20.0 1.0 28.0 1.0 44.0
33 1.0 10.0 1.0 15.0 1.0 17.0 1.0 20.0 1.0 29.0 1.0 45.0
36 1.0 11.0 1.0 15.0 1.0 17.0 1.0 21.0 1.0 29.0 1.0 45.0
22 1.0 11.0 1.0 16.0 1.0 18.0 1.0 22.0 1.0 30.0 1.0 44.0
48 1.0 12.0 1.0 17.0 1.0 19.0 1.0 22.0 1.0 30.0 1.0 43.0
54 1.0 12.0 1.0 17.0 1.0 19.0 1.0 23.0 1.0 31.0 1.0 42.0
60 1.0 10.0 1.0 13.0 1.0 14.0 1.0 17.0 1.0 21.0 1.0 26.0
66 1.0 10.0 1.0 14.0 1.0 15.0 1.0 17.0 1.0 21.0 1.0 26.0
72 1.0 11.0 1.0 14.0 1.0 15.0 1.0 18.0 1.0 22.0 1.0 27.0
78 1.0 11.0 1.0 14.0 1.0 16.0 1.0 18.0 1.0 22.0 1.0 27.0
84 1.0 11.0 1.0 15.0 1.0 16.0 1.0 19.0 1.0 23.0 1.0 28.0
90 1.0 11.0 1.0 15.0 1.0 16.0 1.0 19.0 1.0 23.0 1.0 28.0
9% 1.0 11.0 1.0 15.0 1.0 17.0 1.0 19.0 1.0 23.0 1.0 28.0
102 1.1 12.0 1.1 15.0 1.1 17.0 1.1 19.0 1.1 24.0 1.1 29.0
108 12 12.0 1.2 15.0 12 17.0 12 20.0 12 24.0 12 29.0
114 12 12.0 1.2 16.0 12 17.0 12 20.0 1.2 24.0 12 29.0
120 13 12.0 13 16.0 13 17.0 13 20.0 13 24.0 13 29.0
126 1.4 12.0 1.4 16.0 1.4 18.0 1.4 20.0 1.4 24.0 14 29.0
132 1.4 12.0 14 16.0 14 18.0 14 20.0 1.4 25.0 14 29.0
138 15 12.0 15 16.0 15 18.0 15 20.0 15 25.0 15 29.0
144 15 12.0 15 16.0 15 18.0 15 20.0 15 25.0 15 29.0

/s/ Richard L. VanCleave 09/01,/09
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REINFORCED CONCRETE CIRCULAR PIPE

HEIGHT OF COVER LIMITS (ft.)

Strength Class/D-load Rating
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DIA(I;/:SFER Class V: D .01 = 2250 | Class V: D01 = 2500 | Class V: D g.g1 = 2750 | Class V: D .91 = 3000 | Class Special: D g g1 = 3250

MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
12 1.0 100.0 1.0 100.0 1.0 100.5 1.0 100.5 1.0 100.5
15 1.0 100.0 1.0 100.0 1.0 100.5 1.0 100.5 1.0 100.5
18 1.0 100.0 1.0 100.0 1.0 100.5 1.0 100.5 1.0 100.5
21 1.0 100.0 1.0 100.0 1.0 100.5 1.0 100.5 1.0 100.5
24 1.0 100.0 1.0 100.0 1.0 100.5 1.0 100.5 1.0 100.5
27 1.0 92.0 1.0 100.0 1.0 100.5 1.0 100.5 1.0 100.5
30 1.0 100.0 1.0 100.0 1.0 100.5 1.0 100.5 1.0 100.5
33 1.0 89.0 1.0 100.0 1.0 100.5 1.0 100.5 1.0 100.5
36 1.0 79.0 1.0 100.0 1.0 100.5 1.0 100.5 1.0 100.5
42 1.0 68.0 1.0 100.0 1.0 100.5 1.0 100.5 1.0 100.5
48 1.0 61.0 1.0 100.0 1.0 100.5 1.0 100.5 1.0 100.5
54 1.0 57.0 1.0 100.0 1.0 100.5 1.0 100.5 1.0 100.5
60 1.0 30.0 1.0 100.0 1.0 45.0 1.0 57.0 1.0 75.0
66 1.0 31.0 1.0 100.0 1.0 46.0 1.0 57.0 1.0 74.0
72 1.0 32.0 1.0 37.0 1.0 47.0 1.0 57.0 1.0 73.0
78 1.0 32.0 1.0 39.0 1.0 47.0 1.0 57.0 1.0 72.0
84 1.0 33.0 1.0 39.0 1.0 47.0 1.0 57.0 1.0 70.0
90 1.0 33.0 1.0 40.0 1.0 47.0 1.0 57.0 1.0 69.0
96 1.0 33.0 1.0 40.0 1.0 47.0 1.0 57.0 1.0 68.0
102 1.1 34.0 1.1 40.0 1.1 47.0 1.1 57.0 1.1 67.0
108 1.2 34.0 1.2 40.0 1.2 47.0 1.2 55.0 1.2 66.0
114 1.2 34.0 1.2 40.0 1.2 47.0 1.2 55.0 1.2 65.0
120 1.3 34.0 1.3 40.0 1.3 47.0 1.3 55.0 1.3 64.0
126 1.4 34.0 1.4 40.0 1.4 47.0 1.4 54.0 1.4 63.0
132 1.4 34.0 1.4 40.0 1.4 46.0 1.4 54.0 1.4 63.0
138 1.5 34.0 1.5 40.0 1.5 46.0 1.5 54.0 1.5 62.0
144 1.5 34.0 1.5 40.0 1.5 46.0 1.5 53.0 1.5 61.0

NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the bituminous or concrete pavement to the top of the pipe.
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REINFORCED CONCRETE HORIZONTAL ELLIPICAL PIPE
HEIGHT OF COVER LIMITS (ft.)
Strength Class/D-load Rating
SPAN RISE AREA — — — — —
(in.) (in.) (sft) Class HE—A: Dgo1 = 600 Class HE-I: Dgo1 = 800 |Class HE-II: Dgo1= 1000 |[Class HE-II: Dgp1= 1350 |[Class HE-IV: D gp1= 2000
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
23 14 1.8 1.3 4.0 1.0 8.0 1.0 11.0 1.0 20.0 1.0 100.0
30 19 3.3 11 5.0 1.0 7.0 1.0 10.0 1.0 16.0 1.0 47.0
34 22 4.1 1.0 5.0 1.0 8.0 1.0 11.0 1.0 17.0 1.0 48.0
38 24 5.1 1.0 5.0 1.0 8.0 1.0 11.0 1.0 18.0 1.0 49.0
42 27 6.3 1.0 6.0 1.0 9.0 1.0 12.0 1.0 19.0 1.0 50.0
45 29 7.4 1.0 6.0 1.0 9.0 1.0 12.0 1.0 19.0 1.0 45.0
49 32 8.8 1.0 6.0 1.0 9.0 1.0 12.0 1.0 19.0 1.0 45.0
53 34 10.2 1.0 6.0 1.0 9.0 1.0 12.0 1.0 20.0 1.0 44.0
60 38 12.9 1.0 5.0 1.0 8.0 1.0 10.0 1.0 15.0 1.0 26.0
68 43 16.6 1.0 6.0 1.0 8.0 1.0 10.0 1.0 15.0 1.0 27.0
76 48 20.5 1.0 6.0 1.0 8.0 1.0 11.0 1.0 16.0 1.0 28.0
83 53 24.8 1.0 6.0 1.0 9.0 1.0 11.0 1.0 16.0 1.0 29.0
91 58 29.5 1.0 6.0 1.0 9.0 1.0 12.0 1.0 17.0 1.0 29.0
98 63 34.6 1.1 6.0 1.1 9.0 11 12.0 11 17.0 1.1 29.0
106 68 40.1 1.2 6.0 1.2 9.0 1.2 12.0 1.2 17.0 1.2 30.0
113 72 46.1 1.2 7.0 1.2 9.0 1.2 12.0 1.2 18.0 1.2 30.0
121 77 524 1.3 7.0 1.3 9.0 1.3 12.0 1.3 18.0 1.3 30.0
128 82 59.2 1.4 7.0 1.4 10.0 1.4 13.0 14 18.0 14 30.0
136 87 66.4 1.5 7.0 1.5 10.0 1.5 13.0 1.5 18.0 15 31.0
143 92 74.0 1.5 7.0 1.5 10.0 1.5 13.0 1.5 18.0 1.5 31.0
151 97 82.0 1.6 7.0 1.6 10.0 1.6 13.0 1.6 19.0 1.6 31.0
166 106 99.2 1.7 7.0 1.8 10.0 1.8 13.0 1.8 19.0 1.8 31.0
180 116 118.6 1.8 7.0 1.9 10.0 1.9 13.0 1.9 19.0 1.9 31.0

NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.
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MATERIAL PIPE TYPE
112 3| 4] 5
Non-Reinforced Concrete Pipe X
Non-Reinforced Concrete Pipe, Class 3 (S) X[ X X
Reinforced Concrete Pipe (S) X[ X X
Reinforced Concrete Horizontal Elliptical Pipe (S) X[ X X
Corrugated Steel Pipe (C) X X X
Corrugated Steel Pipe-Arch (C) X X X
Polymer Precoated Galvanized Corrugated Steel Pipe (C) X X X
Polymer Precoated Galvanized Corrugated Steel Pipe Type 1A (S) | X | X | X X
Fully Bituminous Coated and Lined Corrugated Steel Pipe (S) X X
Polymer Precoated Galvanized Corr. Steel Pipe Arch Type IIA (S) X[ X | X X
Fully Bituminous Coated and Lined Corrugated Steel Pipe-Arch (S) X X
Corrugated Aluminum Alloy Pipe (C) X X X
Corrugated Aluminum Alloy Pipe-Arch (C) X X X
Structural Plate Steel Pipe (C) X X
Polymer Precoated Galvanized Corrugated Steel Pipe-Arch (C) X X X

GENERAL NOTES

1.The prescribed uses for the pipe types are as follows:
a. Type 1 Pipe - Culverts under mainline pavement

and public road approaches. .
. Type 2 Pipe - Storm sewer pipe.
. Type 3 Pipe - Culverts under driveways and field entrances.
. Type 4 Pipe - Drain tile and longitudinal underdrains.
. Type 5 Pipe - Broken back and other installations requiring
coupled pipe.
2. Refer to Standard Drawings E 715-PHCL-01 through E 715-PHCL-23
and E 717-PHCL-01 through E 717-PHCL-10 for allowable heights of

cover for various pipe materials (except Type 4 pipes).

3. Refer to Standard Drawings E 715-PSLC-01 through
E 715-PSLC-03 for required pipe service life criteria.

4. Any pipe material which is in accordance with the
designated pipe type, acceptable for cover conditions,
and conforms to service life criteria may be installed.

®OQOT

MATERIAL

PIPE TYPE

2134|565

Structural Plate Steel Pipe-Arch (C)

Structural Plate Aluminum Alloy Pipe (C)

Structural Plate Aluminum Alloy Pipe-Arch (C)

Clay Pipe, Extra Strength (S)

X | X | X | X

X | X | X | X

Clay Pipe

Perforated Clay Pipe

Corrugated Polyethylene Pipe, Type SP

Corrugated Polyethylene Pipe, Type (S)

X | X | X | X

Ribbed Polyethylene Pipe (S)

Smooth Wall Polyethylene Pipe (S)

Corrugated Polyethylene Drainage Tubing

Perforated PVC Semicircular Pipe

Profile Wall PVC Pipe (S)

Smooth Wall PVC Pipe (S)

Concrete Drain Tile

Clay Drain Tile

LEGEND
(C)- Corrugated Interior Culvert Pipe.

(S)- Smooth Interior Culvert or Storm Sewer Pipe.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE CLASSIFICATION TABLES

SEPTEMBER 2010

STANDARD DRAWING NO. E 715-PIPE-01

\\\\\nnu,,//

/s/ Richard L. VanCleave 09/01/10
DESIGN STANDARDS ENGINEER DATE
/S/ MarR A. Miller 09/01/10
) CHIEF HIGHWAY ENGINEER DATE
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Wire ties (min. 10 gage)

Rise

Span ‘

STEEL PIPE-ARCH SECTIONS
END STABILIZATION OF 3" x 1" CORRUGATED (1)

Bituminous mastic pipe
joint sealant (Typ.)

7/ 1/6 rise

Vert.C pipe

Span \

%, S
'I,' ‘\‘s
%, W
4s,, rrg ‘\\\\
474 LTI III\\\\\\\“\

STRUCTURAL PLATE
PIPE-ARCH CULVERT
ELEVATION

Class A concrete

CONCRETE FIELD PAVED INVERT DETAILS

SPAN MINIMUM
Less than 48" 2'
48" through 96"  1/2 Span
Greater than 96" 4

MULTIPLE INSTALLATIONS

6" x6"-W1.4xW1.4

[ WWR

/ l_ 2" min.

®

TYPICAL LONGITUDINAL SECTION

Vert. € pipe

N

Bituminous mastic pipe
joint sealant (Typ.)

450

Class A concrete

STRUCTURAL PLATE
PIPE CULVERT

NOTES:

@ In order to maintain their manufactured shape, all 3" x 1"
corrugated steel pipe-arch sections shall have wire ties
attached at each end as shown in the detail. The wire
ties shall be attached across the largest vertical and
horizontal dimension of the pipe-arch. The wire ties shall
be installed by the manufacturer and shall remain in place
until the on-site installation is complete.

WWR shall be wired to every second circumferenial bolt
and every twelfth longitudinal bolt.

INDIANA DEPARTMENT OF TRANSPORTATION

MISCELLANEOUS PIPE

DIAMETER  MINIMUM

Less than 48" 2
48" through 96" 1/2 Dia.
Greater than 96" 4

DETAILS
SEPTEMBER 2011
STANDARD DRAWING NO. E 715-PIPE-02
N §v /s/ Richard L. Vancleave 09/01/11
i: * DESIGN STANDARDS ENGINEER DATE
)
¢ /s/ Mark A. Miller 09/01/11

’//,,,],[Z’Y AL\\ \\% W CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER




REQUIREMENTS FOR CORRUGATED STEEL PIPE THICKNESS
AND PROTECTION AT NON-ABRASIVE SITES

pH <40| 45 | 50 | 55 | 6.0 | 65 |>70 Steel Conduit Type
0.1680.168| 0.138 | 0.109 Zinc Coated Corrugated Steel Pipe
Thickness Zinc Coated Corrugated Steel Pipe-Arch
required Zinc Coated Corrugated Steel Pipe w/Paved Invert
Zinc Coated Corrugated Steel Pipe-Arch w/Paved Invert
for 5_0 year 0.138p.109 10.109) 0.0790.064 Fully Bituminous Coated and Lined Corrugated Steel Pipe
DeSIQH Fully Bituminous Coated and Lined Corrugated Steel Pipe-Arch
S_erv'ce 0.138 |0.109| 0.109| 0.079| 0.064| Aluminum Coated Type 2 Corrugated Steel Pipe
Life Aluminum Coated Type 2 Corrugated Steel Pipe-Arch
Polymer Precoated Galvanized Corrugated Steel Pipe
0.109|0.109| 0.079| 0.064 | 0.064 | 0.064 | 0.064 Polymer Precoated Galvanized Corrugated Steel Pipe-Arch
0.111/0.111] 0.111] 0.170| 0.111] 0.111| 0.111 :::333::: l':::z g:::: :g:_ Arch
% -- Concrete field paving required
pH <40/ 45|50| 55| 6.0|6.5 |>7.0 Steel Conduit Type
0.1680.138 Zinc Coated Corrugated Steel Pipe
Thick Zinc Coated Corrugated Steel Pipe-Arch
IC. nzss Zinc Coated Corrugated Steel Pipe w/Paved Invert
require: Zinc Coated Corrugated Steel Pipe-Arch w/Paved Invert
for 75 year 0.168/0.1680.138 0.109 Fully Bituminous Coated and Lined Corrugated Steel Pipe
Design Fully Bituminous Coated and Lined Corrugated Steel Pipe-Arch
Service 0.138|0.10g| Aluminum Coated Type 2 Corrugated Steel Pipe
Life ) ) Aluminum Coated Type 2 Corrugated Steel Pipe-Arch
Polymer Precoated Galvanized Corrugated Steel Pipe
Polymer Precoated Galvanized Corrugated Steel Pipe-Arch
0.1380.138/0.1090.109 INDIANA DEPARTMENT OF TRANSPORTATION
PIPE SERVICE
0.111/0.117] 0.111]0.218| 0.111| 0.111] 0,114 | Structural Plats Steel Pipe LIFE CRITERIA
i ) ) ) i i ) Structural Plate Steel Pipe-Arch MARCH 2006
STANDARD DRAWING NO. E 715-PSLC-01
* -- Concrete field paving required L v,
Refer to Standard Drawing E 715-PSLC-03 for General Notes. S N2 | ey miors vancoms 3or06
g: ® V‘é\ :E DESIGN STANDARDS ENGINEER DATE
’f,,fg (3\\\\\‘\ /s/ Richard K. Smutzer 3-01-06

e ]
DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE




REQUIREMENTS FOR CORRUGATED STEEL PIPE THICKNESS
AND PROTECTION AT ABRASIVE SITES

pH <40 45| 50| 55| 6.0 | 65 |>70 Steel Conduit Type

Zinc Coated Corrugated Steel Pipe w/Paved Invert
Thickness Zinc Coated Corrugated Steel Pipe-Arch w/Paved Invert
required 0.168 | 0.168 | 0138 0.109 Fully Bituminous Coated and Lined Corrugated Steel Pipe
for 50 year Fully Bituminous Coated and Lined Corrugated Steel Pipe-Arch
Design Aluminum Coated Type 2 Corrugated Steel Pipe w/Paved Invert
Service 0.138/0.109 | 0.109 | 0.079 | 0.084 Aluminum Coated Type 2 Corrugated Steel Pipe-Arch w/Paved Invert
Life Polymer Precoated Galvanized Corrugated Steel Pipe

0.109| 0.109 | 0.079 | 0.064 | 0.064 | 0.064 | 0.064 Polymer Precoated Galvanized Corrugated Steel Pipe Arch
Structural Plate Steel Pipe w/Concrete Field Paving
0.1701 0.111) 0111} 0.111 Structural Plate Steel Pipe-Arch w/Concrete Field Paving
pH <40 45| 50| 55| 6.0 | 65 |>70 Steel Conduit Type

Zinc Coated Corrugated Steel Pipe w/Paved Invert
Thickness 0168 | 0 138 Zinc Coated Corrugated Steel Pipe-Arch w/Paved Invert
required ’ ’ Fully Bituminous Coated and Lined Corrugated Steel Pipe
for 75 year Fully Bituminous Coated and Lined Corrugated Steel Pipe-Arch
Design 0138 | 0.108 Aluminum Coated Type 2 Corrugated Steel Pipe w/Paved Invert
Service ) ) Aluminum Coated Type 2 Corrugated Steel Pipe-Arch w/Paved Invert
Lif Polymer Precoated Galvanized Corrugated Steel Pipe

e 0.138| 0.138 | 0.109 | 0.109 Polymer Precoated Galvanized Corrugated Steel Pipe Arch
Structural Plate Steel Pipe w/Concrete Field Paving
0.218] 0.111) 0111 0.111 Structural Plate Steel Pipe-Arch w/Concrete Field Paving

Refer to Standard Drawing E 715-PSLC-03 for General Notes.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE SERVICE
LIFE CRITERIA
MARCH 2006
STANDARD DRAWING NO. E 715-PSLC-02
s\;\v@ C(//'/,/
55 ‘%"—i /s/ Richard L. VanCleave 301-06
= - ; DESIGN STANDARDS ENGINEER DATE
By a =
7, SIS &,\\\g‘ /s/ Richard K. Smutzer 3-01-06

0
2,55
7 JONAL €

1 W
Sy

DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE




GENERAL NOTES

"X" entries in the table indicate that a thickness which satisfies the required design
service life is not available.

The tabulated plate thickness for Structural Plate Steel Pipe and Pipe—Arches reflects
the required thickness for the top and side plates. If the tabulated plate thickness
is less than 0.280 in. the bottom plates shall be of the next greater available thickness.

Corrugated Aluminum Alloy Pipe and Pipe—-Arches and Aluminum Alloy
Structural Plate Pipe and Pipe—Arches are acceptable with the
minimum thickness required to satisfy cover conditions for all
non-abrasive sites with a structure pH?= 5.0.

Corrugated Aluminum Alloy Pipe and Pipe—Arches with bituminous paved invert
and Aluminum Alloy Structural Plate Pipe and Pipe—Arches with concrete field
paving are acceptable with the minimum thickness required to satisfy cover
conditions for all abrasive sites with a structure pH = 5.0.

Service life criteria apply to only reinforced concrete, corrugated metal, and structural plate metal pipe.
Other materials which conform to the designated pipe type and height of cover
parameters are acceptable for installation.

Service life criteria do not apply to Type 4 pipe.

REQUIREMENTS FOR REINFORCED CONCRETE
PIPE PROTECTION

Minimum pH to Attain

Pipe Slope Design Service Life
50 Year 75 Year
Less than 3% 40 45 INDIANA DEPARTMENT OF TRANSPORTATION
3% to 10% 45 5.0 PIPE SERVICE
Greater than 10% 5.0 5.5

LIFE CRITERIA
JANUARY 1998
STANDARD DRAWING No.E 715—-PSLC-03

SIS
N

L U

For a structure pH lower than the minimums
listed above, reinforced concrete pipe shall not be used.

DETALS PLACED N THS FORMAT 7-27-99

s/ Anthony L. Uremovich 7-27-99
DESI GN STANDARDS ENG NEER DATE
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1/4”
Grate Grate
Modified
hugger band
C= Pipe

7
vl

i || 1N

¥ Grate

¢

MODIFIED HUGGER BAND

Modified hugger band

MODIFIED HUGGER BAND
TOP VIEW SIDE VIEW

20' Nominal pipe length

Fillet weld at each side of grate

at every other corrugation
Nominal 6" cent typ.
Grate welded to pipe omina centers (typ)

(See grate welding detail)

A

Direction ”_> A
L of flow
N > > > > >

‘ i
\ \ [\J ' INDIANA DEPARTMENT OF TRANSPORTATION
l Sk

H—»A SLOTTED DRAIN PIPE

GRATE WELDING DETAIL APRIL 1995
STANDARD DRAWING No.E 715—-SDLR-01

g,

L UR ,"'/, DETAILS PLACED IN THS FORMAT 1-15-99

TYPICAL PIPE SECTION

Y E s/ Anthony L. Uremovich 11-15-99
DESI GN STANDARDS ENG NEER DATE

o]
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o*

a1

R
R

STATE OF /4’3
RN SN
"Q:Sh/ois;\_ ?,‘&3\\ /s/ Fircoz Zandi 11-15-99
A CHEF H GMAY ENG NEER DATE
[DESI GV STANDARDS ENG NEEH] ORIGNALLY APPROVED
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Shop weld
Solid web spacer mesh to
13/4" 3/16" thick grate —» B
Bearing bar -
3/16" thick
e Pipe
——> B
SECTION A-A
GRATE DETAIL WITH MESH

2 1/4" for 2 1/2" grate

3" for 6" grate
2 1/2" x 11/2" x 3/16" x 2 1/4" long band angle

SECTION A-A
STANDARD GRATE DETAIL

1/2" dia. carriage bo

Support bar for mesh
Band sheet

INDIANA DEPARTMENT OF TRANSPORTATION

1/2 in. #13 standard
galvanized expanded /
SECTION C-C
SLOTTED DRAIN PIPE
JANUARY 1998

metal mesh
|
SECTION B-B
STANDARD SIZES
PIPE DIAMETER OF PIPE (IN.)
THICK-
NESS (IN. 12 15 18 24 30 36
0.064 X X X X X X
0.079 X X X X X X STANDARD DRAWING No.E 715—SLDR-02
0.109 N.A. N.A. N.A. NA. X X o m““"””'u DETALS PLACED IN THS FORMAT
Y -—%.c;r R
SRy,
X - Size available for designated thickness No. 5 s/ Anthony L. Uremovich 11-15-99
18095 DESI GN STANDARDS ENG NEER  DATE
N.A. — Size not available for designated thickness \ STATE OF /& 3
*INDIAK\P*\@ S . .
,,,/ SSTONAL T /s/ Firooz Zandi 11-15-59
TN CH EF H GFVAY ENG NEER DATE
[DESI G\ STANDARDS ENGI NEER] ORIGNALLY APPROVED 1-02-98




2'-10" max.

N 1
L — /2" U
T s i = e =
Y | __——Shear tab
=
: 18] 14 18] 3
gl T i
n
GH 6” 7 1/4”
f— 1 |
:::::g q::::: V [t E\Z q:::::
=
A of ®
U Ly T e
|2
8"
(4) 1/2" dia. cored holes

— Slotted drain

Drains bolt together Wire drain to pipe

Pavement

— Pipe

\Saw 3 3/4" slot in

pipe to accept drain

Cut req'd at bell
to allow vane drain

Slot cut lengthwise
to accept postioning

lugs on the underside
of the casting

INDIANA DEPARTMENT OF TRANSPORTATION

SLOTTED VANE DRAIN PIPE

6" min. concrete thickness at sides
and bottom of sewer pipe

Fasten casting securely to pipe with wire APRIL_1995

& J to plp STANDARD DRAWING No.E 715—-SLDR—-03
\\“\\\“\‘:“L"'Ié’él\r, DETALS PLACED IN THS FORMAT 1-15-99

12", 15", or 18" dia. SDR—-35 PVC sewer pipe \‘;\?\}%;\'s'f%{/f\);e
Blocks to adjust pipe to grade No. %%

and assure 6" min. concrete 18095 &

. N, STATE OF /#/5

encasement beneath pipe ,,Q?wp,my;\e\g
“uoloNaL S |___/8/ Fircoz Zandi  11-15-99
IR CHI EF H GHMAY ENG NEER DATE
[DESI GN STANDARDS ENG NEER ORIGNALLY APPROVED 4-03-95




GENERAL NOTES

@Longitudinal safety bar shall be welded to transverse bars.
For cross structure and section, if S ( 2'-6, no longitudinal
safety bar is required. If S ) 2-6, longitudinal safety bar(s)
shall be provided so S, ( 2'-6.

2. Bolts shall be oriented with threads to inside of end section.

Corrugated stub for illustration only

Transverse safety
bar (typ.)

PARALLEL STRUCTURE
END SECTION

Longitudinal @
safety bar

INDIANA DEPARTMENT OF TRANSPORTATION

— Transverse safety SAFETY METAL CULVERT END
bar (typ.) SECTIONS FOR CORRUGATED PIPE

SEPTEMBER 2000

LEGEND

s — Overall span

s;— Span between end section edge and
longitudinal safety bar or between

longitudinal safety bars. CROSS STRUCTURE
END SECTION

STANDARD DRAWING No.E 715-SMES-01

S L Uk,

" TS 0,

SR 2,

£37 No. 5% |/ Anthony L Uremovich 9-01-00
o DESI GN STANDARDS ENGI NEER DATE

S

1= i 18095 ia:
n +1 20, STTE oOF ST
- i ; %, ool o
where n Number of longitudinal safety bars ”’«?}’gf?}l\%\“\ o/ Piroos Zandi 9-01-00

CHI EF HI GMAY ENG NEER DATE

DESI GN STANDARDS ENG NEER




48" max.

,{ N__/"

1" x " Slotted

( N
54"

4"

1" x §"' Slotted 54"

LONGITUDINAL SAFETY BAR DETAIL

3" galvanized pipe: Flatten end,
then bend outside 4" to match
end section sides.

OR

3" galvanized pipe: Flatten end,
then bend outside 4" to match
end section sides.

TRANSVERSE SAFETY BAR DETAILS

INDIANA DEPARTMENT OF TRANSPORTATION

SAFETY METAL CULVERT END
SECTIONS FOR CORRUGATED PIPE

JANUARY 1998

STANDARD DRAWING NO.E 715—-SMES—02

e, DETALS PLACED N THS FORMAT  7-27-99

S
&

. URgy ",
B Nl E/yo ",
S,

s/ Anthony L. Uremovich 7-27-99
DESI GN STANDARDS ENG NEER DATE

AL S /s/ Firooz Zandi 7-27-99
g CH EF H GHWAY ENG NEER DATE

[DESI GN STANDARDS ENG NEER ORIGIANLLY APPROVED 1-02-98




GENERAL NOTES

Galvanized strap 1. For circular pipe diameters through 24", attach end

section to pipe with type 1 connector. For all other
sizes, attach end section to pipe with type 2 connector.

/é” X 6" bolt w/nut

/

TYPE 1 CONNECTOR DETAIL
Through 24" dia.

é” dia. threaded rod
over top of end section.
Side lugs to be bolted
to end section.

Side lug

TYPE 2 CONNECTOR DETAIL

For all circular pipes larger than 24"
and all pipe—arches

é” dia. threaded rod Corrugation sized to fit pipe.

INDIANA DEPARTMENT OF TRANSPORTATION

SAFETY METAL CULVERT END
Pipe\ SECTIONS FOR CORRUGATED PIPE

JANUARY 1998
STANDARD DRAWING NO.E 715—SMES—03

\r \\\\\“‘\:”L'}’/'?w,,/ DETALS PLACED N THS FORMAT  7-27-99
S,
SECTION B-B £ “az

z |/s/Anthony L. Uremovich 7-27-99

DESI GN STANDARDS ENG NEER DATE

/s/ Firooz Zandi 7-27-99
CH EF H GWAY ENG NEER DATE
[DESI GN STANDARDS ENG NEER] ORIGIANLLY APPROVED 1-02-98




24"

max. spa. B
Slope P —
(5]
N
\
. %
Transverse P~
5 “ safety bars (typ.) @
- 3
== N
BE
L

SIDE ELEVATION OF PARALLEL STRUCTURE END SECTION

Edge of sidewall sheet rolled
snugly against steel rod.
Min. i%” dia. galvanized

— steel rod or #4 galvanized
reinforcing bar.

SECTION A-A
L Pipe size
Top of end section ’—

Reinforced edge full
length of end section

8" x 9" hex bolts (See Section A-A)

to hold the surfaces
tightly together

Toe plate extension«-‘\.

Holes at 12" ctrs. (max.)

A w A

Overall width

FRONT VIEW

GENERAL NOTES

1. See Standard Drawing E 715-SMES-06 for variable dimensions.

@ Transverse safety bars shall be schedule 40 galvanized steel
pipe. Pipe shall be galvanized after forming. Number of

bars required will vary depending on the length of the
end sections.

. The toe plate extension shall be the same thickness
as the end section. The dimension shall be the end
section overall width less 6.

INDIANA DEPARTMENT OF TRANSPORTATION

SAFETY METAL CULVERT END
SECTIONS FOR CORRUGATED PIPE

JANUARY 1998

STANDARD DRAWING No.E 715—-SMES-04

‘o“\“‘"\:‘l‘}’lg”"
Sy
7 No.
5t 18095

3, STATE OF

/

",
4,

0

\3% |/s/Anthony L. Uremovich 7-27-99

&3
<o i &
.35 oA g\e

DETALS PLACED N THIS FORMAT 7-27-99

DESI GN STANDARDS ENG NEER DATE

“,0 L ONA /8/ Firooz Zoandi 7-27-99
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GENERAL NOTES

@ Toe plate extension shall be the same thickness as the
end section. Dimension shall be overall width less 6'".

@ Transverse safety bars shall be Schedule 40 galvanized steel

pipe. Pipe shall be galvanized after forming. Number of bars
required will vary depending on the length of the end sections.
. Reinforced edge full 3. Slotted holes for safety bar attachment shall be provided for
= length of end section all end sections
" " 5]
8" x 3" hex bolts 2 4. See Standard Drawing E 715-SMES-04 for Section A—A.
5. See Standard Drawing E 715-SMES-06 for variable dimensions.
S o 1950 - @ See Standard Drawing E 715—SMES-01 for warrant of longitudinal
- ~N
\> B o v == saftey bar.
L W S S R M—
4 =
@ Toe plate extensiona‘/" ‘Dl ‘
Holes at 12" ctrs.
A w A
Overall width
FRONT VIEW
48" max. spa. -

@ Longitudinal
safety bar

Reinforced edge full
length of end section

Transverse
safety bars (typ.) @

L

SIDE ELEVATION FOR CROSS STRUCTURE END SECTION

4"
Pipe size

INDIANA DEPARTMENT OF TRANSPORTATION

SAFETY METAL CULVERT END
SECTIONS FOR CORRUGATED PIPE

JANUARY 1998

STANDARD DRAWING NO.E 715-SMES-05

IYTIEE
o
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o . URg,',
SR A)
O ‘\*S’\Sf%\‘/

"y,

ANy,

B

g,

DETALS PLACED IN THIS FORMAT 7-27-99

s/ Anthony L. Uremovich 7-27-99

DESI GN STANDARDS ENG NEER DATE

/s/ Firooz Zandi 7-27-99
CH EF H GHMAY ENG NEER DATE
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INDIANA DEPARTMENT OF TRANSPORTATION

SAFETY METAL CULVERT END
SECTIONS FOR CORRUGATED PIPE

JANUARY 1998

STANDARD DRAWING No.E 715—-SMES-06

METAL END SECTIONS FOR CIRCULAR PIPES

. . Dimensions, in. L Dimensions
l:)l.pe an' Overall Length Length

ia. | Thick. | A | H | W . . .

Width | Slope | (in.) | Slope | (in.)

15 o064 [8 |8 37 37 41 20 6:1 30

18 064 [8 |8 40 40 41 32 6:1 48

21 064 |8 |8 43 43 41 44 6:1 66

24 064 |8 |6 46 46 41 56 6:1 84

30 109 |12 |9 60 60 41 80 6:1 120

36 109 |12 |9 66 66 41 104 6:1 156

42 109 |16 |12 80 80 41 128 6:1 192

48 109 |18 |12 86 86 4:1 152 6:1 228

54 109 |16 |12 92 92 41 176 6:1 264

60 109 |16 |12 66 98 41 200 6:1 300

SAFETY METAL END SECTIONS FOR PIPE-ARCHES
Equiv. (inches) Min. Dimensions, in. L Dimensions

ia. Thick
(I::la) Span | Rise =~ A|H| W Ov‘v’:;:;l Slope Le?iif)h Slope Le?if:)h
18 21 15 | .064 |8 |6 27 43 41 20 6:1 30
21 24 18 [ .064 |8 |6 30 46 41 32 6:1 48
24 28 20 | 064 [8 |86 34 50 41 40 6:1 60
30 35 24 | 079 |12 |9 41 65 41 56 6:1 84
36 42 29 | 09 [12 [9 |48 72 4:1 76 6:1 114
42 49 33 | 109 [16 |12 | 55 87 41 92 6:1 138
48 57 38 | 109 [16 [12 |63 % 41 112 6:1 168
54 64 43 | 109 |16 |12 | 70 102 41 132 6:1 198
60 7 47 | 109 |16 |12 | 77 109 41 148 6:1 222
72 83 57 | 09 [ 16 | 12 | 89 121 41 188 6:1 282

STATE OF ./
AT S
"/:%‘/ONAL ‘6‘@

W
ot

DETAILS PLACED IN THS FORMAT 11-15-99

s/ Anthony L. Uremovich 11-15-99
DESI GN STANDARDS ENG NEER DATE

[DESI GN STANDARDS ENGI NEER

/s/ Firooz Zandi 11-15-99
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GENERAL NOTES

@Longitudinal safety bar shall be welded to transverse bars.
For cross structure and section, if S ( 2'-6, no longitudinal
safety bar is required. If S ) 2-6, longitudinal safety bar(s)
shall be provided so S, ( 2'-6.

2. Bolts shall be oriented with threads to inside of end section.

Transverse safety
bar (typ.)

PARALLEL STRUCTURE
END SECTION

Longitudinal@
safety bar

INDIANA DEPARTMENT OF TRANSPORTATION
Iransverse SAFETY METAL CULVERT END
y bar
(typ) SECTIONS FOR SMOOTH PIPE

SEPTEMBER 2000

LEGEND

s — Overall span

1 Span between end section edge and
longitudinal safety bar or between

STANDARD DRAWING NO.E 715—-SMES-07

longitudinal safety bars.

S L Uk,

" TS 0,

SR 2,

£37 No. 5% s/ Anthony L Uremovich 9-01-00
o DESI GN STANDARDS ENGI NEER DATE

s1= — CROSS STRUCTURE

n +1
where n = Number of longitudinal safety bars w

VU
L 18095 in:
TN, SE OF s'S
%, Soas o oSS
’«,,j%‘/om’fb{a\‘f\e‘ /s/ Firooz Zandi 9-01-00
ot CH EF H GMAY ENG NEER DATE

DESI GN STANDARDS ENG NEER




Inside dia. less i”

24"
2n
4 #*23

)

’ o

pet

+ 5

ARl

Elx

S| o

(9]

o

gle

g3

—| ©

A =3

Form 2%"

Maintain

SMOOTH TAPERED SLEEVE DETAIL

Corrugation sized
to fit sleeve.

" dia.—e—T

threaded rod

Tapered sleeve «\)

SECTION B-B

4" x 6" bolt x/nut
‘ /

Galvanized strap \

TYPE 1 CONNECTOR DETAIL

for all circular pipes through 24"

X é” corrugations.
inside diameter of sleve.

Alternate view for

GENERAL NOTES

1. For circular pipe diameters through 24", attach end
section to pipe with type 1 connector. For all other
sizes, attach end section to pipe with type 2 connector.

-«| D= Inside pipe B Mastic where req'd.
W diameter ‘;/
D=3

24"

female end

Varies

Use type 1 or
type 2 connection.
See below.

See Smooth Tapered
Sleeve Detail

TAPERED SLEEVE FOR ATTACHING
STEEL END SECTION TO SMOOTH INTERIOR PIPE

é” dia. threaded rod over
top of end section. Side
lugs to be bolted to end
section.

INDIANA DEPARTMENT OF TRANSPORTATION

SAFETY METAL CULVERT END
SECTIONS FOR SMOOTH PIPE

JANUARY 1998

STANDARD DRAWING No.E 715—-SMES-08

DETALS PLACED N THIS FORMAT 7-27-99

Wy,
an "
W ",
o

o L. URg, ",
g,

& RE;
S

TYPE 2 CONNECTOR DETAIL

s/ Anthony L. Uremovich 7-27-99

2
No.
DESI GN STANDARDS ENG NEER DATE

all circular pipes larger than 24"
and all horizontal elliptical pipes

/,:9 INAL /s/ Firooz Zandi 7-27-99
AT CH EF H GMAY ENG NEER DATE
[DESI GV STANDARDS ENG NEEH] ORGIANLLY APPROVED 1-02-98




1" x ' slotted

] p—

52]1” 3" galvanized pipe: Flatten end,

then bend outside 4" to match
end section sides.

22N

OR

1" x ' slotted ‘
4
@;
5iu

3" galvanized pipe: Flatten end,
then bend outside 4" to match
end section sides.

TRANSVERSE SAFETY BAR DETAILS

L 48" max.

|
=< -~

LONGITUDINAL SAFETY BAR DETAIL
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GENERAL NOTES

@Toe plate extension is to be the same thickness as the end
section. Dimension shall be end section overall width less 6.

Transverse safety bars shall be Schedule 40 galvanized steel pipe.
Pipe to be galvanized after forming. Number of bars req'd will vary
depending on the length of the end section.

24" max. spa. —

\ﬂ

Slope

@See Standard Drawing E 715-SMES—11 for Section A-A.

4. See Standard Drawing E 715-SMES-12 for variable dimensions.

Transverse

) 4, safety bar (typ.) @

= 2 -
BE
o L

SIDE ELEVATION OF PARALLEL STRUCTURE END SECTION

Pipe size

Top of end section

Reinforced edge full

§" x 4" hex bolts length of end section

to hold the surfaces
tightly together

@ Toe plate extension L . :gi__ e — =
\‘ Eoi | INDIANA DEPARTMENT OF TRANSPORTATION
Holes at 12" ctrs. SAFETY METAL CULVERT END

A (o) A SECTIONS FOR SMOOTH PIPE

JANUARY 1998

Overall width STANDARD DRAWING No. E 715—SMES-10
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Min. %" dia. galvanized steel
rod or #4 galvanized
reinforcing bar.

Edge of sidewall sheet
rolled snugly against
steel rod.

SECTION A-A

48"

Longitudinal
safety bar

@ Reinforced edge full
length of end section

Transverse
safety bar (typ.) @

6"

max.

spa. _

GENERAL NOTES

@ Toe plate extension is to be the same thickness as the end section.
Dimensions shall be overall width less 6", by 8" high.

@ Transverse safety bars shall be Schedule 40 galvanized steel pipe.
Pipe to be galvanized after forming. Number of bars req'd. will
vary depending on the length of the end section.

3. Slotted holes for safety bar attachment shall be provided for all
end sections.

4. See Standard Drawing E 715-SMES-12 for variable dimensions.

See Standard Drawing E 715-SMES-07 for warrant of longitudinal
safety bar.

B
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SAFETY METAL END SECTIONS FOR CIRCULAR PIPES

Pipe Min. Dimensions, in. L Dimensions

Dia. - Overall Length Length
(in.) Thick. | A | H | W Width Slope (irf.) Slope (irf.)
15 064 8 6 21 37 4:1 20 6:1 30
18 .064 8 6 | 24 40 41 32 6:1 48
21 064 8 6 27 43 411 44 6:1 66
24 064 8 6 30 46 4:1 56 6:1 84
27 .109 12| 9 33 57 4:1 68 6:1 102
30 .109 129 36 60 411 80 6:1 120
33 109 1219 39 63 4:1 92 6:1 138
36 109 12 ] 9 | 42 66 4:1 104 6:1 156
42 109 16 | 12 | 48 80 41 128 6:1 192
48 .109 16 | 12 | 54 86 411 152 6:1 228
54 .109 16 | 12 | 60 92 41 176 6:1 264
60 .109 16 | 12 | 66 98 4:1 200 6:1 300

SAFETY METAL END SECTIONS FOR HORIZONTAL ELLIPTICAL PIPE

INDIANA DEPARTMENT OF TRANSPORTATION

SAFETY METAL CULVERT END

SECTIONS FOR SMOOTH PIPE
JANUARY 1998

STANDARD DRAWING No.E 715-SMES-12

Equiv. (inches) |Min. Thick. Dimensions (inches) L Dimension
Dia.

(in.) Span | Rise in. A H w 0‘;’:;:111 Slope Le(ilng;'h Slope L??ng;'h
18 23 14 064 8 6 29 45 41 16 6:1 24
24 30 19 064 8 6 36 52 41 36 6:1 54
27 34 22 079 12 9 40 64 41 48 6:1 72
30 38 24 079 12 9 44 68 41 56 6:1 84
33 42 27 109 12 9 48 72 41 68 6:1 102
36 45 29 109 16 12 51 83 41 76 6:1 114
42 53 34 109 16 12 59 91 41 96 6:1 144
48 60 38 109 16 12 66 98 41 112 6:1 168
54 68 43 109 16 12 74 106 41 132 6:1 198
60 76 48 109 16 12 80 112 41 152 6:1 228
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A/

trap (#6 bar shown)

u(®
1/4 D

S
T
N
¢ ® M 6 - w6
ANCHOR FOR CIRCULAR CORRUGATED METAL PIPE
FRONT ELEVATION
Strap (#6 bar shown)
S
from end of the pipe.
= 7
& g
g —|

LS—#S

ANCHOR FOR CORRUGATED METAL PIPE-ARCH

FRONT ELEVATION

—

GENERAL NOTES
. Anchor straps shall be used at both upstream and

downstream ends of all CM. pipes with a diameter
or span of 42" or greater.

Hook bolts shall be located 9"+ 3"
from end of the pipe.

details.

2. See Standard Drawing E 715-PASD-01 for anchor strap

3. Hook bolts and anchor straps shall be used for all
CM. pipes with a diameter or span of 84" or greater.

100,

6"
1 4
)Y
gde ©
s __l_.*
3
T
o
g
L L] Q
- M*‘k 6 — #6 bars equally spaced.
2 @ — 3" Length = G - 6" @@

SIDE ELEVATION

Hook bolts shall be located 9% 3"

LEGEND

. See Standard Drawing E 715-PAHB-01 for hook bolt details.

5. Riprap shall be placed at the ends of pipe structures
when shown on plans.

@For dimension chart see Standard Drawing E 715—-ANCH-01.

@For dimension chart see Standard Drawing E 715-ANCH-02.

C.M. = Corrugated Metal
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ANCHOR FOR
REINFORCED CONCRETE PIPE
FRONT ELEVATION
n 1/4 n
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1/2 Span
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ANCHOR FOR

6 - #6

REINFORCED CONCRETE HORIZONTAL ELLIPTICAL PIPE

FRONT ELEVATION

e
cae 0P o
2.
e e i
™
2
o
™
[ [ .‘\'
}
3" 2@1-0 3 6" - #6 bars equally spaced
Length=G - 6"
2'_6"

SIDE ELEVATION

GENERAL NOTES

For dimension, enter chart on Standard Drawing E 715-ANCH-01 with known
dimension D.

For dimension enter chart on Standard Drawing E 715-ANCH-02 with known
span and rise.

3. Riprap shall be placed at the ends of pipe structures when shown on plans.
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SINGLE PIPE
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STEEL STRUCTURAL PLATE PIPE-ARCH

INDIANA DEPARTMENT OF TRANSPORTATION

SINGLE PIPE DOUBLE PIPE TRIPLE PIPE
SPAN |RISE| H R S G CU.YDS. CONC. G CU.YDS. CONC. G CU.YDS. CONC.
2 ANCHORS 2 ANCHORS 2 ANCHORS
6'-1 4'-7 | 3-11 3’—7é 9'-6 7-5 35 16'-11 8.4 26'-5 13.3
6'-4 | 4-9 | 3-11 |3-10( 9-10| 7-8 3.6 17-5 8.6 274 13.6
6-9 | 411 [ 4-0 [4-03[10-6 | &-1 3.8 18'-7 9.3 29'-1 14.8
7-0 | 5-1 | 4-0 |[4-2 |10-10| 8'-4 3.9 19'-2 9.5 30'-0 15.1
7-3 [5-3 [ 3-11 [ 4-35[1u-3 [ -7 4.0 19'-10 9.7 31'-1 15.4
78 |55 |4-0 | 4-6 |11'-10| 90 4.2 20'-10 10.4 32'-8 16.5
7-11 | 5-7 |40 4’77é 12-3 | 9-3 4.3 21'-6 10.6 33-9 16.9
8-2 | 5-9 |3-11]|4-9|12-6| 9-6 4.4 22'-0 10.7 34'-6 17.0
-7 | 5-11 | 4-1 [4-u[12-11]9-11 4.6 22'-10 11.3 35'-9 18.0
8-10 | 61 | 4-0 | 5-1 [13-2|10-2 4.7 R3'-4 114 36'-6 18.1
9-4 | 6-3 | 4-2 | 54 [13-8 |10'-8 5.0 24'-4 12.1 38'-0 19.3
9-6 | 6-5 | 41 | 55 |13'-10 | 10'-10 5.0 24'-8 12.1 38'-6 19.2
9-9 [ 6-7 [ 40 [5-65 [14-1 [ 111 5.1 25'-2 12.1 39'-3 19.2
10-3 [ 6-9 [ 4-2 [5-98 147 [ 1wr-7 5.4 26'-2 12.9 40'-9 20.4
10-8 |6'-11 | 4'-4 | 6'-0 |15'-0 [12'-0 5.8 27'-0 13.7 42'-0 21.6
10-11_ [ 7-1 | 4-3 | 6-13 [15-3 [12-3 5.8 27-6 13.7 42'-9 21.6
11'-5 [ 7-3 | 4-6 [6'-45 |15-9 |12-9 6.2 28'-6 14.6 44'-3 23.0
-7 [7-5 | 4-5 | 6565|1511 [ 12'-11 6.2 28'-10 14.5 44'-9 22,9
11'-10 | 7=7 | 4'-3 | 6'=7 |16-2 |13-2 6.2 29'-4 14.5 45'-8 22.8
12—-4 | 7-9 | 4-6 | 6'-10 [16'-8 | 13'-8 6.6 30'-4 15.4 47'-0 243
12-6 |7-11 | 4'-4 | 6'-11 |16'-10 [ 13-10 6.6 30'-8 15.3 47'-6 24.0
12'-8 | 8-1 | 4-3 | 7-0 |17-0 [14'-0 6.5 31'-0 15.2 48'-0 23.8
12'-10 [ 8-4 | 4'-2 | 7-1 |17-2 |14'-2 6.5 31'-4 15.1 48'-6 23.7
13-3 [9-4 [ 5-0 [7-33 [17—7 |14'-7 73 3R 17.1 49'-9 26.9
13-6 | 9-6 | 50 | -5 |17-10 | 14'-10 7.4 32'-8 17.2 50'-6 27.0
14'-0 | 9-8 | 5-0 | 7-8 [18'—4 |15-4 7.7 33-8 17.9 52'-0 28.1
14'-2 |9'-10 | 5-0 | 7-9 [18'-6 | 15'-6 7.7 34'-0 17.9 52'-6 28.1
14'-5 |10-0 | 5'-0 7'—10@18'79 15'-9 7.8 34'-6 18.0 53'-3 28.2
14-11_[10-2 | 5-2 [8-1} [19-3 [16-3 8.2 35'-6 18.9 54'-9 29.6
15'-4 110-4 | 5-2 | 8'-4 [19'-8 |16'-8 8.6 36'-4 19.6 56'-0 30.7
15'-7 [10'-6 5-2 | 854 [19-11 [16'-11 8.6 36'-10 19.7 56'-9 30.8
15'-10 |10'-8 5-2 | 8=7 |20-2 [17'-2 8.6 37'-4 19.7 57'-6 30.9
16-3 [10-10| 5-2 |8-95[20-7 [17-7 9.0 38'-2 20.5 58'-9 32.0
16'-6 | 11'-0 5-5 [8'-11 | 20'-10[ 17'-10 9.1 38'-8 20.7 59'-6 324
17-0 |11'-2 5-5 [9-2 |21'-4|18'-4 9.5 39'-8 21.6 61'-0 33.7
17-2 |11I'-4 5-5 [ 9-3 | 21'-6 | 18'-6 9.5 40'-0 21.5 61'-6 33.6
17-5 [11I'-6 5-5 [9'-45 ] 21'-9 | 18'-9 9.5 40'-6 21.6 62'-3 33.7
1711 [11'-8 5-5 [ 9-73 | 22'-3 | 19-3 9.9 41-6 .5 63'-9 35.0
18-1 |1I'-10 | 5-6 | 9'-82"] 22'—5 | 19-5 9.9 41'-10 .7 64'-3 35.4
18'-7 |12'-0 5-6 |9'-113"| 2211 19'-11 103 42'-10 234 65'-9 36.7
18'-9 [12'-2 5-6 [10-05"] 23'-1 [ 201 10.3 43-2 23.6 66'-3 36.7
19'-3 [12'-4 5'-6 [10'-35"| 23'-7 [20'-7 10.8 44'-2 246 67'-9 38.8
19'-6 |12'-6 5'-6 |10'-5 | 23'-1020'-10 10.8 44'-8 24.6 68'-6 38.2
19'-8 |12'-8 5'-6 [10-6 | 24'-0 | 21'-0 10.7 45'-0 24.4 69'-0 37.9
1911 [12-10 | 56 J10-73"] 24'=3 [ 21'-3 10.7 45'-6 242 69'-9 37.7
20'-5 |13'-0 5'-6 [10'-103'] 24'-9 [ 21'-9 112 46'-5 25.4 7'-3 39.4
207 132 5-6 [10-113'1 24'-11{ 21'-11 11.1 46'-10, 25.3 71'-9 39.5
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STEEL OR ALUMINUM ALLOY STRUCTURAL PLATE PIPE

SINGLE PIPE

DOUBLE PIPE

TRIPLE PIPE

D H [R IS ¢ [uyDps. coNc| . [UYDS. CONC|  [U.YDS. CONC.
2 ANCHORS 2 ANCHORS 2 ANCHORS
5-0 | 3-5 3I-2 7-10 | 6'-4 3.1 14'-2 71 22'-0 11.0
5-6 | 3-7 3-5 8'-7 6'-10 3.4 15'-5 7.9 24'-0 124
6'-0 | 3-8 3-8 9'-4 7-4 3.7 16'-8 8.6 26'-0 13.6
6'—-6 | 3-10 | 3'-11 | 10'-1 | 7'-10 4.1 17'-11 9.5 28'-0 15.0
7-0 | 311 | 4-2 10'-10( 8'-4 4.3 19'-2 10.3 30'-0 16.2
76 | 4'-1 4'-5 11'-7 | 8'-10 4.7 20'-5 113 32'-0 17.8
8-0 | 4'-2 4'-8 12-4 | 9-4 5.0 21'-8 121 34'-0 19.1
8—6 | 4'-4 4'-11 | 12'-10[ 9'-10 5.4 22'-8 12.9 35'-6 20.4
9-0 | 4'-5 5-2 13-4 | 10-4 5.7 23'-8 13.5 37'-0 21.4
9'-6 4'-7 5-5 13'-10( 10'-10 6.1 24'-8 14.4 38'-6 22.7
10'-0 4'-8 5-8 14'-4 | 11'-4 6.4 25'-8 15.1 40'-0 23.7
10'-6 4'-10 | 5'-11 | 14'-10] 11'-10 6.8 26'-8 16.0 41'-6 25.2
11'-0 4'-11 | 6'-2 15'-4 | 12'—-4 7.2 27'-8 16.7 43'-0 26.2
11'-6 5—1 6'-5 15'-10| 12'-10 7.6 28'-8 17.6 44'-6 27.7
12'-0 5-2 6'-8 16'-4 | 13-4 79 29'-8 18.3 46'-0 28.7
12'-6 5-4 6'-11 | 16'-10| 13'-10 8.4 30'-8 19.3 47'-6 30.3
13'-0 9'-5 7-2 17-4 | 14'-4 8.7 31'-8 20.0 49'-0 31.3
13'-6 o9'-7 7-5 17'-10( 14'-10 9.2 32'-8 21.1 50'-6 32.9
14'-0 5'-8 7-8 18-4 | 15'-4 9.6 33'-8 21.8 52'-0 34.0
14'-6 | 5-10 | 7-11 | 18'-10| 15'-10 10.1 34'-8 22.9 53'-6 35.7
15-0 | 5'-11 | 8'-2 19-4 | 16'-4 10.4 35'-8 23.6 55'-0 36.8
15'-6 | 6'-1 8'-5 19'-10| 16'-10 109 36'-8 24.7 56'-6 38.5
16'-0 | 6'-2 8'-8 20'-4 | 17'-4 11.3 37'-8 25.5 58'-0 39.7
16'-6 | 6'—4 8'-11 | 20'-10[ 17'-10 11.9 38'-8 26.7 59'-0 41.5
17-0 | 6'-5 9'-2 21'-4 | 18'-4 123 39'-8 27.5 61'-0 427
17-6 | 6'-7 9'-5 21'-10[ 18'-10 12.8 40'-8 28.6 62'-6 445
18'-0 | 6'-8 9'-8 22'-4 | 19'-4 132 41'-8 29.5 64'-0 45.7
18'—6 | 6'-10 | 911 | 22'-10 19'-10 13.8 42'-8 30.7 65'-6 47.6
19'-0 6'-11 | 100-2 | 23-4| 20'-4 14.2 43'-8 31.5 67'-0 48.8
19'-6 7-1 10'-5 | 23'-10 20'-10 14.8 44'-8 32.8 68'-6 50.8
20'-0 7-2 10-8 | 24'-4| 21'-4 15.2 45'-8 33.6 70'-0 52.1
20'-6 -4 10'-11| 24'-1q 21'-10 15.8 46'-8 34.9 71'-6 54.2
21'-0 7-5 11'-2| 25'-4| 22'—4 16.2 47'-8 35.8 73'-0 55.6

GENERAL NOTES

1. Refer to Standard Drawing E 717-SPCA-01 for single pipe anchor details.

2. Refer to Standard Drawings E 717-MPCA-01 and E 717-MPCA-02 for multiple pipe

anchor details.
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ALUMINUM ALLOY STRUCTURAL

PLATE PIPE-ARCH

SINGLE PIPE

DOUBLE PIPE

TRIPLE PIPE

SPAN|RISE| H [ R | S ¢ [cuvps. cone] . | m3 cone, | , | m3 conc,
2 ANCHORS 2 ANCHORS 2 ANCHORS
6'-7 5'-8 5'-0 4'-0 10-4 | 8'-0 4.2 18'—4 10.3 28'-8 16.4
6'—-11 5'-9 5-0 4'-2 10'-10| 8'-4 4.3 19'-2 10.7 30'-0 17.1
-3 5-11 | 5'-0 4'-4 11'-4 | 8'-8 4.4 20'-0 11.1 31'-4 17.7
7'-9 6'-0 5'-0 4'-7 12-1 | 9-2 4.8 21'-3 11.9 33'-4 19.1
8'-1 6'—1 5'-0 4'-9 12'—6 | 9'-6 4.9 R2'-0 12.2 34'-6 19.6
8'-5 6'-3 5-2 4'-11 | 12'-10] 9'-10 5.0 22'-8 12.6 35'-6 20.1
8'-10 6'—4 5-2 5'—1é 13'-3 | 10'-3 5.3 23'-6 13.2 36'-9 21.1
9'-3 6'-5 5-2 5—-4 13'-8 | 10'-8 55 24'—4] 13.5 38'-0 21.6
9-7 6'-6 5-2 5-6 14'-0 | 11'-0 5.6 25'-0 13.7 39'-0 21.9
9'-11 6'-8 5-2 5-8 14'-4 | 11'-4 5.7 25'-8 139 40'-0 22.2
10-3 6'-9 5-2 5-10 | 14'-8 | 11'-8 5.8 26'—4 14.1 41'-0 224
10'-9 6'-10 | 5'-5 6'-1 15-2 | 12'-2 6.3 274 15.2 42'-6 24.2
11'-1 7-0 5'-5 6'-3 15-6 | 12'-6 6.4 28'-0 154 43'-6 24.4
11'-5 71 5'-5 6'-5 15'-10| 12'-10 6.4 28'-8 15.5 44'-6 24.6
11'-9 72 5'-5 6'-7 16'-2 | 13-2 6.5 29'-4 15.7 45'-6 24.8
12'-3 7"-3 5'-6 6'-10 | 16'-8 | 13'-8 7.1 30'—4 16.8 47'-0 26.6
12-7 75 5'-6 7-0 17-0 | 14'-0 7.1 31'-0 16.9 48'-0 26.8
1211 | 7-6 5'-6 7-2 17-4 | 14'-4 7.2 31'-8 17.1 49'-0 26.9
131 8-2 5'-6 7-3 17-6 | 14'-6 7.7 32'-0 18.1 49'-6 28.5
13'-1 8'-4 5'-6 7'-3 17-6 | 14'-6 7.2 32'-0 171 49'-6 26.9
1311 | 8-5 5'-9 7'-8 18'-4 | 15'-4 8.5 33-8 19.7 52'-0 31.0
14'-0 8'-7 5-9 7'—Bé 18'-5 | 15'-5 79 33'-10 18.7 52'-3 29.4
13-11| 9-5 5'-9 7'-8 18'-4 | 15'-4 8.2 33'-8 19.2 52'-0 30.2
14'-3 9'-7 5'-9 7-10 | 18'-8 | 15'-8 8.3 34'-4 19.4 53'-0 30.5
14'-8 9'-8 5-9 8'—(lé 19'-1 | 16'-1 8.6 35'-2 20.1 54'-3 31.5
14'-11| 9'-10 | 5'-9 8'-2 19'-4 | 16'-4 8.7 35'-8 20.2 55'-0 31.7
15'-4 10-0 | 6'-0 B'f4é 19-9 | 16'-9 9.1 36'-6 21.1 56'-3 33.1
15'-7 10-2 | 6'-0 8'-6 20-0| 17'-0 9.1 37'-0 21.2 57'-0 33.2
16'-1 10-4 | 6'-0 8-9 20-6| 17-6 9.6 38'-0 22.1 58'-6 34.5
16'-4 10-6 | 6'-0 8'-10% 20-9| 17-9 9.6 38'-6 22.1 59'-3 34.6
16'-9 10-8 | 6'-0 9'—-1 21'-2 | 18'-2 10.0 39'-4 22.9 60'—6 35.8
17-0 10'-10| 6'-0 9'—2é 21'-5 | 18'-5 10.0 39'-10 22.9 61'-3 35.9
17-3 11'-0 | 6'-0 9'—-4 21'-8 | 18'-8 10.0 40'-4 23.0 62'-0 35.9
17-9 11'-2 | 6'-0 9-7 22'-2 | 19-2 105 41'-4 24.1 63'-6 37.7
18'-0 11'-4 | 6'-3 9'—Eé' 22'-5| 19-5 10.6 41'-10 24.3 64'-3 38.0
18'-5 11'-6 | 6'-3 9'-11 | 22'-100 19'-10 11.0 42'-8 25.2 65'-6 39.5
18'-8 11'-8 | 6'-3 10'—0%” 23'-1| 201 11.0 43'-2 25.2 66'-3 394
19'-2 11-9 | 6'-3 10”35' 23-7| 20-7 115 44'-2 26.1 67'-9 40.7
19'-5 11'-11| 6'-3 10'-5 | 23'-10] 20'-10] 115 44'-8 26.2 68'-6 40.9
19-10| 12'-1 | 6'-3 10'_7é” 24'-3| 21'-3 12.0 45'-6 27.2 69'-9 425
20'—1 12-3 | 6'-3 10'-9 | 24'-6| R1'-6 12.0 46'-0 R7.1 70'-6 42.3
201 12-6| 6-3 |10-9 | 24'-6| 21'-6 114 46'-0 25.8 70'-6 40.1
20'-10| 12-7 | 6'-6 11'—1%” 25'-3| 22'-3 12.5 47'-6 28.3 72'-9 44.0
21'-1 12-9 | 6'-6 11'-3 | 25'-6| 22'-6 12.5 48'-0 28.1 73'-6 43.8
21'-6 12'-11| 6'-6 11'75'&” 25'-11| 22'-11 13.0 48'-10 29.4 74'-9 45.9

GENERAL NOTES

1. Refer to Standard Drawing E 717-SPCA-01 for single pipe anchor details.

2. Refer to Standard Drawings E 717-MPCA-01 and E 717-MPCA-02 for multiple pipe

anchor details.
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GENERAL NOTES

1. Circular pipes shown. For details of structural

plate pipe—arches alternates, see partial

elevations on Standard Drawing E 717-MPCA-02.

@For dimension, enter chart on Standard

@T = Clear distance between pipes.

For D less than 48", T = 2'-0.
For D of 48" to 96" T = 1/2 D
For D greater than 96", T = 4'-0.

@No joint required if G is less than or
equal to 30. One joint required if G

less 6" ea. row)
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GENERAL NOTES

1. Anchor straps shall be used at both upstream and
downstream ends of all structural plate pipes and
pipe—arches.

2. See Standard Drawing E 715-PASD-01 for anchor strap
details.

3. Hook bolts and anchor straps shall be used for
all structural plate pipes and pipe—arches with
R @ S@ a diameter or span of 84" or greater.

Strap (#6 bar shown) 4. See Standard Drawing E 715-PAHB-01 for hook bolt details.
E Hook bolts shall be located 5. Riprap shall be placed at the ends of pipe
o 9"+ 3" from the end of pipe structures when shown on the plans.
E 3 —#6 For dimension, enter chart on Standard Drawings
—_— 1/2 Span E 717-ANCH-01 or E 717-ANCH-02 with known dimension

G@J'_,"\J * D or span and rise.
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9" x 25' STRUCTURAL PLATE ALUMINUM ALLOY PIPE (STEEL BOLTED)
HEIGHT OF COVER LIMITS (ft.)
THICKNESS (in.)

AREA DIAMETER 0.100 0.125 0.150 0.175 0.200
(sft) (in.)

MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
19.6 60 1.0 311 1.0 45.5 1.0 60.1 1.0 70.7 1.0 81.5
23.8 66 1.0 28.2 1.0 41.4 1.0 54.6 1.0 64.3 1.0 74.1
28.3 72 1.0 25.9 1.0 37.9 1.0 50.0 1.0 58.9 1.0 67.9
33.2 78 1.0 23.9 1.0 35.0 1.0 46.2 1.0 54.4 1.0 62.7
38.5 84 1.0 22.2 1.0 32.5 1.0 42.9 1.0 50.5 1.0 58.2
44.2 90 11 20.7 1.0 30.3 1.0 40.0 1.0 47.1 1.0 54.3
50.3 96 11 19.4 1.0 28.4 1.0 37.5 1.0 44.2 1.0 50.9
56.7 102 11 18.3 1.1 26.7 1.1 35.3 1.1 41.6 1.1 47.9
63.6 108 1.2 17.2 1.1 25.3 1.1 33.3 1.1 39.3 1.1 45.3
70.9 114 1.3 16.3 1.2 23.9 1.2 31.6 12 37.2 1.2 42.9
78.5 120 1.3 15.5 1.3 22.7 13 30.0 1.3 35.3 1.3 40.7
86.6 126 1.4 14.8 1.3 21.6 1.3 28.6 1.3 33.7 1.3 38.8
95.0 132 14 14.1 14 20.7 1.4 7.3 1.4 32.1 1.4 37.0
103.9 138 1.5 13.5 14 19.8 1.4 26.1 1.4 30.7 1.4 35.4
113.1 144 1.6 12.9 1.5 18.9 1.5 25.0 1.5 29.4 1.5 33.9
122.7 150 1.6 18.2 1.6 24.0 1.6 28.3 1.6 32.6
132.7 156 1.6 17.5 1.6 23.1 1.6 272 1.6 31.3
143.1 162 1.7 22.2 1.7 26.2 1.7 30.2
153.9 168 1.8 21.4 1.8 25.2 1.8 29.1
165.1 174 1.8 20.7 1.8 24.4 1.8 28.1
176.7 180 1.9 23.5 1.9 27.1
188.7 186 1.9 22.8 1.9 26.3
201.1 192 2.0 25.4
213.8 198 2.1 24.7
227.0 204 2.1 23.9
240.5 210
254.5 216
268.8 222
283.5 228

NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.
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9" x 2&" STRUCTURAL PLATE ALUMINUM ALLOY PIPE (STEEL BOLTED)
HEIGHT OF COVER LIMITS (ft.)
THICKNESS (in.)

AREA DIAMETER
(sft) (in) 0.225 0.250

MIN. MAX. MIN. MAX.
19.6 60 1.0 92.4 1.0 100.0
238 66 1.0 84.0 1.0 94.0
28.3 72 1.0 77.0 1.0 86.2
33.2 78 1.0 711 1.0 79.5
385 84 1.0 66.0 1.0 73.8
442 90 1.0 61.6 1.0 68.9
50.3 96 1.0 57.7 1.0 64.6
56.7 102 11 54.3 11 60.8
63.6 108 11 51.3 11 57.4
70.9 114 1.2 48.6 1.2 54.4
785 120 1.3 46.2 13 51.7
86.6 126 1.3 44.0 13 49.2
95.0 132 14 42.0 14 47.0
103.9 138 14 40.1 14 44.9
113.1 144 15 385 15 431
122.7 150 1.6 36.9 1.6 413
132.7 156 1.6 35.5 16 39.7
143.1 162 1.7 34.2 1.7 38.3
153.9 168 1.8 33.0 18 36.9
165.1 174 1.8 31.8 18 35.6
176.7 180 1.9 30.8 1.9 34.4
188.7 186 1.9 29.8 1.9 33.3
201.1 192 2.0 28.8 2.0 32.3
213.8 198 21 28.0 2.1 31.3
227.0 204 2.1 27.1 2.1 30.4
2405 210 2.2 26.4 2.2 29.5
2545 216 23 25.6 23 28.7
268.8 222 23 27.9
283.5 228 2.4 27.2

NOTE:
INDIANA DEPARTMENT OF TRANSPORTATION
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9" x 2&" STRUCTURAL PLATE ALUMINUM ALLOY PIPE-ARCH (STEEL BOLTED)
HEIGHT OF COVER LIMITS (ft.)
THICKNESS (in.)

Re SPAN RISE AREA
(in) (Ft-in) (flin) (sft) 0.100 0.125 0.150 0.175 0.200

MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
31.75 6'—7 5'-8 29 1.0 23.6 1.0 26.7 1.0 26.7 1.0 26.7 1.0 26.7
31.75 6'-11 5'-9 31 1.0 22.4 1.0 25.4 1.0 25.4 1.0 25.4 1.0 25.4
31.75 7-3 5'—11 34 1.1 21.4 1.0 242 1.0 24.2 1.0 24.2 1.0 242
31.75 7-9 6'—0 36 1.1 20.0 1.0 227 1.0 22.7 1.0 22.7 1.0 227
31.75 81 6'-1 39 1.1 19.2 1.1 217 11 21.7 1.1 217 11 217
31.75 8-5 6-3 41 1.1 18.4 11 20.9 11 20.9 11 20.9 11 20.9
3175 8-10 6'—4 44 1.2 17.6 1.1 19.9 11 19.9 11 19.9 1.1 19.9
3175 9-3 65 47 1.2 16.8 1.2 19.0 1.2 19.0 1.2 19.0 1.2 19.0
31.75 97 6'—6 49 13 16.2 1.2 18.3 1.2 18.3 1.2 18.3 1.2 18.3
31.75 9-11 6-8 52 13 15.6 1.2 17.7 1.2 17.7 1.2 17.7 1.2 17.7
31.75 10-3 6-9 55 13 15.1 1.3 17.1 1.3 171 1.3 171 1.3 171
31.75 10-9 6'-10 58 1.4 14.4 1.3 16.3 1.3 16.3 1.3 16.3 1.3 16.3
31.75 111 7-0 61 15 14.0 1.4 15.8 1.4 15.8 14 15.8 1.4 15.8
31.75 11'-5 7-1 64 15 13.6 1.4 15.4 1.4 15.4 14 15.4 1.4 15.4
31.75 11'-9 7-2 67 15 13.2 15 14.9 15 14.9 15 14.9 15 14.9
31.75 12-3 7-3 70 1.6 12.6 15 14.3 15 14.3 15 14.3 15 143
31.75 12-7 7-5 73 1.7 11.7 1.6 139 1.6 13.9 1.6 13.9 16 13.9
31.75 12'-11 7-6 7 1.7 11.3 1.6 13.6 1.6 13.6 1.6 13.6 16 13.6
3175 131 82 83 1.7 11.2 1.6 13.4 1.6 13.4 1.6 13.4 16 13.4
31.75 131 8—4 86 1.7 11.2 1.6 13.4 1.6 13.4 1.6 13.4 16 13.4
3175 13'-11 8-5 90 1.9 10.4 1.7 12.0 1.7 12.0 1.7 12.0 17 12.0
31.75 14'-0 8—7 04 1.9 10.3 18 11.9 1.8 11.9 1.8 11.9 18 11.9
31.75 13'-11 9-5 101 1.9 10.4 1.7 12.0 1.7 12.0 17 12.0 17 12.0
31.75 14'-3 97 105 1.9 10.1 18 117 1.8 11.7 1.8 117 18 117
31.75 14'-8 9-8 109 18 11.3 1.8 11.3 1.8 11.3 18 11.3
31.75 14'-11 9-10 114 1.9 111 1.9 11.1 1.9 111 19 11.1

NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.

2. A specific design shall be performed for structures with corner

radii other than those tabulated above to determine the appropriate

cover depth limits.
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9" x 24" STRUCTURAL PLATE ALUMINUM ALLOY PIPE-ARCH (STEEL BOLTED)
HEIGHT OF COVER LIMITS (ft.)

THICKNESS (in.)
Re RISE RISE AREA
(in.) (ft—in) | (ft—in) (sft.) 0225 0250
MIN. MAX. MIN. MAX.
3L.75 6'-7 5-8 29 1.0 26.7 1.0 26.7
31.75 6'-11 5-9 31 1.0 25.4 1.0 25.4
31.75 7-3 5'-11 34 1.0 24.2 1.0 24.2
31.75 7-9 6'-0 36 1.0 22.7 1.0 2.7
31.75 8'-1 6'—-1 39 1.1 21.7 1.1 21.7
31.75 8'-5 6'-3 41 1.1 20.9 1.1 20.9
31.75 8'-10 6'-4 44 1.1 199 1.1 19.9
31.75 9'-3 6'-5 47 1.2 19.0 1.2 19.0
31.75 Q-7 6'-6 49 1.2 18.3 1.2 183
31.75 9'-11 6'-8 52 1.2 177 1.2 17.7
31.75 10'-3 6'-9 55 1.3 17.1 1.3 171
31.75 10'-9 6'-10 58 1.3 16.3 1.3 16.3
31.75 11'-1 7-0 61 14 15.8 1.4 15.8
31.75 11'-5 7'-1 64 14 15.4 1.4 15.4
31.75 11'-9 -2 67 15 14.9 1.5 14.9
31.75 12'-3 7-3 70 15 14.3 1.5 14.3
31.75 12'-7 7-5 73 1.6 139 1.6 13.9
31.75 12'-11 7-6 a4 1.6 13.6 1.6 13.6
31.75 13'-1 8'-2 83 1.6 13.4 1.6 13.4
31.75 13'-1 8'-4 86 1.6 13.4 1.6 13.4
31.75 13'-11 8'-5 90 1.7 12.0 1.7 12.0
31.75 14'-0 8'-7 94 1.8 11.9 1.8 119
31.75 13'-11 9'-5 101 1.7 12.0 1.7 12.0
31.75 14'-3 9'-7 105 1.8 11.7 1.8 11.7
31.75 14'-8 9'-8 109 1.8 113 1.8 113
31.75 14'-11 9'-10 114 19 111 1.9 111
NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.

2. A specific design shall be performed for structures with corner
radii other than those tabulated above to determine the appropriate

cover depth limits.
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9" x 24" STRUCTURAL PLATE ALUMINUM ALLOY PIPE-ARCH (STEEL BOLTED)
HEIGHT OF COVER LIMITS (ft.)

THICKNESS (in.)
.RC SPA.N RIS.E AREA 0.100 0.125 0.150 0.175 0.200
(in.) (ft.—in.) (ft.—in.) (sft )
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.

31.75 154 10-0 118 1.9 10.7 1.9 10.7 1.9 10.7 1.9 10.7
31.75 15-7 10-2 123 2.0 10.5 2.0 10.5 2.0 10.5 2.0 10.5
31.75 16-1 10-4 127 2.0 10.1 2.0 10.1 2.0 10.1 2.0 10.1
31.75 16—4 10-6 132 2.0 9.9 2.0 9.9 2.0 9.9
31.75 16-9 10-8 136 2.1 9.6 2.1 9.6 2.1 9.6
31.75 17-0 10-10 141 2.1 9.5 2.1 9.5 2.1 9.5
31.75 17-3 11-0 146 2.2 9.3 2.2 9.3 2.2 9.3
31.75 17-9 11-2 151 2.2 8.9 2.2 8.9
31.75 18-0 11-4 156 2.3 8.8 2.3 8.8
31.75 18-5 11-6 161 2.3 8.5 2.3 8.5
31.75 18-8 11-8 167 2.3 8.4 2.3 8.4
31.75 19-2 11-9 172 2.4 8.0
31.75 19-5 11-11 177 2.4 7.9
31.75 19-10 12-1 182 25 7.7
31.75 20—-1 12-3 188 2.5 7.5
31.75 20—-1 12-6 194

31.75 20-10 12-7 199

31.75 21-1 12-9 205

31.75 21-6 12-11 211

47.00 20—-1 13-11 216

47.00 20-"7 14-3 224

47.00 21-5 14-7 241

47.00 21-11 14-11 254

47.00 22-8 15-3 267

NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.

2. A specific design shall be performed for structures with corner

radii other than those tabulated above to determine the appropriate

cover depth limits.
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9" x 24" STRUCTURAL PLATE ALUMINUM ALLOY PIPE-ARCH (STEEL BOLTED)

HEIGHT OF COVER LIMITS (ft.)

THICKNESS (in.)
Re SPAN RISE AREA
(in.) (ft—in) | (ft—in) (sft) 0225 0.250
MIN. MAX. MIN. MAX.
31.75 15-4 10-0 118 1.9 10.7 1.9 10.7
31.75 15-7 10-2 123 2.0 105 2.0 105
31.75 16—-1 10-4 127 2.0 10.1 2.0 10.1
31.75 16—4 10-6 132 2.0 9.9 2.0 9.9
31.75 16-9 10-8 136 2.1 9.6 2.1 9.6
31.75 17-0 10-10 141 2.1 9.5 2.1 9.5
31.75 17-3 11-0 146 2.2 9.3 2.2 9.3
31.75 17-9 11-2 151 2.2 8.9 2.2 8.9
31.75 18-0 11-4 156 2.3 8.8 2.3 8.8
31.75 18-5 11-6 161 2.3 8.5 2.3 8.5
31.75 18-8 11-8 167 2.3 8.4 2.3 8.4
31.75 19-2 11-9 172 2.4 8.0 2.4 8.0
31.75 19-5 11-11 177 2.4 79 2.4 79
31.75 19-10 12-1 182 25 7.7 2.5 7.7
31.75 20—1 12-3 188 2.5 75 2.5 75
31.75 20—1 12-6 194 25 75 2.5 75
31.75 20—-10 12-7 199 2.6 71 2.6 71
31.75 21—-1 12-9 205 2.6 7.0 2.6 7.0
31.75 21-6 12-11 211 R.7 6.7 2.7 6.7
47.00 20—1 13-11 216 2.5 12.4
47.00 20-7 14-3 224 2.6 12.1
47.00 21-5 14-7 241 2.7 115
47.00 21-11 14-11 254 2.7 11.2
47.00 22-8 15-3 267 2.8 10.8
NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.

2. A specific design shall be performed for structures with corner

radii other than those tabulated above to determine the appropriate

cover depth limits.
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6" x 2" STRUCTURAL PLATE STEEL PIPE (BOLTED)
HEIGHT OF COVER LIMITS (ft)

THICKNESS (in.)

‘?Sfli‘; DIA(I:IIE)TER 0.111 0.140 0.170

MIN. MAX. MIN. MAX. MIN. MAX.
19.6 60 1.0 47.7 1.0 68.8 1.0 90.0
238 66 1.0 43.4 1.0 62.6 1.0 81.8
283 72 1.0 39.8 1.0 574 1.0 75.0
332 78 1.0 36.7 1.0 52.9 1.0 69.2
38.5 84 1.0 4.1 1.0 49.2 1.0 64.2
442 90 1.0 31.8 1.0 45.9 1.0 60.0
50.3 96 1.0 29.8 1.0 43.0 1.0 56.2
56.7 102 11 28.1 1.1 40.5 1.1 52.9
63.6 108 11 26.5 1.1 38.2 1.1 50.0
70.9 114 1.2 25.1 1.2 36.2 1.2 47.3
78.5 120 1.3 23.8 1.3 34.4 13 45.0
86.6 126 1.3 22.7 1.3 32.8 13 42.8
95.0 132 14 2L.7 14 31.3 14 40.9
103.9 138 14 20.7 14 29.9 1.4 390.1
113.1 144 1.5 19.9 1.5 28.7 15 37.5
122.7 150 1.6 19.1 1.6 27.5 1.6 36.0
132.7 156 1.6 18.3 1.6 26.4 1.6 34.6
143.1 162 1.7 17.6 1.7 25.5 1.7 33.3
153.9 168 1.8 17.0 1.8 24.6 1.8 32.1
165.1 174 1.8 16.4 1.8 23.7 1.8 31.0
176.7 180 1.9 15.9 1.9 22.9 1.9 30.0
188.7 186 1.9 15.4 1.9 22.2 1.9 29.0
201.1 192 2.0 215 2.0 28.1
213.8 198 2.1 20.8 2.1 27.2
227.0 204 2.1 20.2 2.1 26.4
240.5 210 2.2 19.6 2.2 25.7
254.5 216 2.3 25.0
268.8 222 2.3 24.3
283.5 228 2.4 23.0
298.6 234 2.4 7.0
314.2 240
330.1 246 INDIANA DEPARTMENT OF TRANSPORTATION
3464 252 PIPE HEIGHT OF

NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.

2. The tabulated plate thickness reflects the required thickness for
top and side plates. Refer to 908.09 (a) for the required bottom
plate thickness.

COVER LIMITS
JANUARY 1998
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6" x 2" STRUCTURAL PLATE STEEL PIPE (BOLTED)
HEIGHT OF COVER LIMITS (in.)

THICKNESS (in.)

AREA DIAMETER 0.188 0.218 0.249 0.280
(sft) (in.)

MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
19.6 60 1.0 100.0 1.0 100.0 1.0 100.0 1.0 100.0
23.8 66 1.0 93.9 1.0 100.0 1.0 100.0 1.0 100.0
28.3 72 1.0 86.1 1.0 100.0 1.0 100.0 1.0 100.0
33.2 78 1.0 79.4 1.0 95.7 1.0 100.0 1.0 100.0
38.5 84 1.0 73.8 1.0 88.8 1.0 100.0 1.0 100.0
44.2 90 1.0 68.8 1.0 829 1.0 97.7 1.0 100.0
50.3 96 1.0 64.5 1.0 e 1.0 91.6 1.0 100.0
56.7 102 L1 60.7 11 732 11 86.2 1.1 94.1
63.6 108 11 57.4 1.1 69.1 1.1 84.1 1.1 88.8
70.9 114 1.2 54.3 1.2 65.4 1.2 771 1.2 84.2
78.5 120 1.3 51.6 1.3 62.2 1.3 73.3 1.3 80.0
86.6 126 1.3 49.2 1.3 59.2 1.3 69.8 1.3 76.1
95.0 132 1.4 46.9 1.4 56.5 1.4 66.6 1.4 727
103.9 138 1.4 44.9 1.4 54.1 1.4 63.7 1.4 69.5
1131 144 1.5 43.0 1.5 51.8 1.5 61.1 L5 66.6
122.7 150 1.6 41.3 1.6 49.7 1.6 58.6 1.6 64.0
132.7 156 1.6 39.7 1.6 47.8 1.6 56.4 1.6 61.5
143.1 162 1.7 38.2 1.7 46.0 1.7 54.3 1.7 59.2
153.9 168 1.8 36.9 1.8 44.4 1.8 52.3 1.8 571
165.1 174 1.8 35.6 1.8 429 1.8 50.5 1.8 55.1
176.7 180 1.9 344 1.9 41.4 1.9 48.8 1.9 53.3
188.7 186 1.9 333 1.9 40.1 1.9 47.3 1.9 51.6
210.1 192 2.0 322 2.0 38.8 2.0 458 2.0 50.0
213.8 198 2.1 31.3 2.1 377 2.1 44.4 2.1 48.4
227.0 204 2.1 30.3 2.1 36.6 2.1 43.1 2.1 47.0
240.5 210 2.1 295 2.1 355 2.1 41.9 2.1 45.7
254.5 216 23 28.7 23 345 2.3 40.7 2.3 44.4
268.8 222 2.3 279 23 336 2.3 39.6 2.3 432
283.5 228 24 27.1 24 327 2.4 38.5 24 421
298.6 234 2.4 26.4 2.4 31.9 24 37.6 24 41.0
314.2 240 2.5 25.8 2.5 311 2.5 36.6 2.5 40.0
330.1 246 2.5 25.2 2.6 30.3 2.6 35.7 2.6 39.0 INDIANA DEPARTMENT OF TRANSPORTATION
346.4 252 2.6 28.8 2.6 34.0 2.6 38.0 PIPE HEIGHT OF

NOTE: COVER LIMITS

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pevement to the top of the pipe.

2. The tabulated thickness reflects the required thickness for top
and side plates. Refer to 908.08 (a) for the required bottom
plate thickness.
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6" x 2' STRUCTURAL PLATE STEEL PIPE-ARCH (BOLTED)
HEIGHT OF COVER LIMITS (ft.)

THICKNESS (in.)

Re SPAN RISE AREA
(in) (ft-in) (ftmin) (sft) 0.111 0.140 thru 0.280

MIN. MAX. MIN. MAX.
18 6-1 4-7 22 1.3 16.4 13 16.4
18 6'—4 4-9 24 1.3 15.7 13 15.7
18 6-9 4-11 26 14 14.8 1.4 14.8
18 7-0 5-1 28 14 14.2 1.4 14.2
18 7-3 5-3 31 15 13.7 15 13.7
18 7-8 5-5 33 16 13.0 16 13.0
18 7-11 5-7 35 1.6 12.6 16 12,6
18 8-2 5-9 38 17 12.2 17 12.2
18 8-7 5-11 40 18 11.6 1.8 11.6
18 8-10 6-1 43 1.8 11.3 1.8 11.3
18 9-4 6-3 46 2.0 10.7 2.0 10.7
18 9-6 6-5 49 2.0 10.5 2.0 10.5
18 9-9 6-7 52 2.1 10.2 2.1 10.2
18 10-3 6-9 55 2.1 8.7 2.1 8.7
18 10-8 6-11 58 2.1 8.3 2.1 8.3
18 10-11 7-1 61 2.2 8.0 2.2 8.0
18 11-5 7-3 64 2.3 75 23 75
18 11-7 7-5 67 2.4 7.3 2.4 73
18 11-10 7-7 71 25 7.1 25 7.1
18 12-4 7-9 74 2.6 6.6 26 6.6
18 12-6 7-11 78 2.7 6.5 2.7 6.5
18 12-8 8-1 81 2.8 6.3 2.8 6.3
18 12-10 8—4 85 2.8 6.2 2.8 6.2
31 13-3 9-4 97 17 124 1.7 124
31 13-6 9-6 102 17 12.1 1.7 12.1
31 14-0 9-8 105 1.8 11.6 18 11.6
31 14-2 9-10 109 18 115 18 115
31 14-5 10-0 114 18 11.2 18 11.2
31 14-11 10-2 118 1.9 10.8 1.9 10.8

NOTE:

1. The tabulated cover depths shall be measured from the bottom
of the asphalt or concrete pavement to the top of the pipe.

2. A specific design shall be performed for structures with corner
radii other than those tabulated above to determine the appropriate
cover depth limits.

3. The tabulated plate thickness reflects the required thickness for top
and side plates. Refer to 908.09 (a) for the required bottom plate
thickness.

INDIANA DEPARTMENT OF TRANSPORTATION

PIPE HEIGHT OF

COVER LIMITS
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6" x 2" STRUCTURAL PLATE STEEL PIPE-ARCH (BOLTED)
HEIGHT OF COVER LIMITS (ft.)

THICKNESS (in.)

Re SPAN RISE AREA 0.111 0140 thru 0.280
(in.) (ft.—in.) (ft.—in.) (sft)
MIN. MAX. MIN. MAX.
31 15-4 10-4 123 19 105 19 105
31 15-7 10-6 127 2.0 103 2.0 103
31 15-10 10-8 132 20 10.1 2.0 10.1
31 16-3 10-10 137 20 9.7 2.0 9.7
31 16-6 -1 142 2.1 95 21 95
31 17-0 -2 146 2.1 9.2 2.1 9.2
31 17-2 11-4 151 22 91 2.2 9.1
31 17-5 11-6 157 22 8.9 2.2 8.9
31 17-6 11-8 161 22 8.6 2.2 8.6
31 18-1 11-10 167 23 85 2.3 85
31 18-7 12-0 172 23 8.2 23 8.2
31 18-9 12-2 177 23 8.0 23 8.0
31 19-3 12-4 182 2.4 7.7
31 19-6 12-6 188 2.4 7.6
31 19-8 12-8 194 25 75
31 19-11 12-10 200 25 74
31 20-5 13-0 205 26 71
31 207 13-2 211 26 7.0
NOTE:

1. The tabulated cover depths shall be measured from the bottom

of the asphalt or concrete pavement to the top of the pipe.

A specific design shall be performed for structures with corner

radii other than those tabulated above to determine the appropriate

cover depth limits.

and side plates. Refer to 908.09 (a) for the required bottom plate

thickness.

The tabulated plate thickness reflects the required thickness for top
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GENERAL NOTES
Strap (#6 bar shown)
6"

1. Anchor straps shall be used at both
upsteam and downstream ends of all
structural plate pipes and pipe—

Hook bolts shall be located 9"+ 3"
arches.

from the end of pipe.

2. See Standard Drawing E 715-PASD-01 for
anchor strap details.

3. Hook bolts, and anchor straps shall
- [‘*6” be used at all structural plate
pipes and pipe arches with a
diameter or span of 84" or
greater.

n (6
1/4 D

gide 4. See Standard Drawing E 715-PAHB-01 for
hook bolt details.

2'-0

PR 9 @For dimension, enter chart on
@ A R N Standard Drawing E 717-ANCH-01
==

. . * or E 717-ANCH-03 with known

qr
G @ \— 6 — #19 = span and rise.

. . g @For dimension, enter chart on

T Standard Drawing E 717-ANCH-02
ANCHOR FOR STRUCTURAL PLATE PIPE .||, Rel'-0 W 6 — #6 bars equally spaced with known dimension D.
FRONT ELEVATION o_g 3"  Length = G - 6" @

SIDE ELEVATION

Strap (#6 bar shown)
6"

6"

Hook bolts shall be located 9"+ 3"
from the end of pipe.

INDIANA DEPARTMENT OF TRANSPORTATION
SINGLE STRUCTURAL PLATE
PIPE CONCRETE ANCHOR
JANUARY 1998
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Underdrain outlet pipe (typ.)

Underdrain outlet pipe

45°elbow (typ.)
Elbow connector pipe (typ.)

Y Transition pipe (typ.)

( )

Type 4 pipe Z 45°elbow (typ.) i Z Type 4 pipe (typ.)

Longitudinal underdrain trench

TWIN OUTLET DETAIL-PLAN VIEW

Underdrain outlet pipe 6" Underdrain outlet pipe

[}
Elbow connector pipe 45°elbow

45°lbow

Transition pipe

. End cap Type 4 pipe, if required.
Type 4 pipe 7 Refer to underdrain table
Type 4 pipe “ 1'-0 max. Type 4 pipe (typ.)
I

Longitudinal underdrain trench

SINGLE OUTLET DETAIL-PLAN VIEW

NOTE:

1. See Standard Drawing E 718-UNDR-07 for General Notes.

o~ —
9 Underdrain
& outlet pipe | »— Underdrain
C)/ outlet pipe
D ( |
140 |
2.2 1'-2

TWIN OUTLET DETAIL SINGLE OUTLET DETAIL

OUTLET TRENCH DETAILS

INDIANA DEPARTMENT OF TRANSPORTATION

UNDERDRAIN DETAILS
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Shoulder break

Limits of suitale

Structure backfill limits
material backfill

i < AR R R R R
R I RIEIIK

N O R RIS
RRNR R R R RRSEEEKLEIKREEK LK LRI RR KRR KK

AT D D D D RIS

\ \@\\///}\{//\\@///\ RO IRURRRRRXRAR RN
XXX A AN

6" Underdrain outlet pipe @

screen

) OUTSIDE SHOULDER INSTALLATIONS
Refer to ditch

outlet detail

Structure backfill limits

Limits of suitable material backfill

1'-0

Suitable material cap
(match HMA shoudler depth)

> R
<K A
SV S
S N
R 0}‘0‘0&\&%‘/\\\ O NN
B ae s
% A«%«@W&W%«me %

SAAY

6" Underdrain outlet pipe @

@ Rodent
MEDIAN SHOULDER INSTALLATIONS

screen

Refer to ditch
outlet detail

HMA for underdrains

(match existing sh'ld.

depth)

New HMA shoulder, refer

Existing HMA shoulder to typical cross sections

L |

6" underdrain outlet

pipe or pipes
Structure backfill

RETROFIT UNDERDRAIN OUTLET DETAIL (UNDER PAVED SHOULDER)

@ Rodent

screen

DITCH OUTLET DETAIL

Inlet, catch basin or
similar structure wall

Drainage structure
outlet pipe

L / 6" outlet pipe

\ Outlet protector

NOTE:
1.

See Standard Drawing E 718-UNDR-07 for General Notes.

Type 4 pipe or
Y 6" outlet pipe

Rodent —eg

screen

DRAINAGE STRUCTURE OUTLET DETAIL

PVC Connection
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404 x 1'-8

slab

6||
(typ.)

i g e 1-401 (3 2#4x4-8 _\
g N |
— IS T ' Outlet Pipe

| . - |

; 2-404 @ 404 5—'—| K or Pipes

| : | f

< © | ~/ @@_‘ gttty Rk s sl :-_}
° i | ‘ ____®_I-4_10_4_—’__T____ _____ -

| D

| | _‘V . 4 V |
© ‘,J:/O— 2-#4 X 4-8 ‘ <4 i
- 1-401

I I / I

| |

I
¢ 3" (tvp) |
|
I—» C
9'-0
PLAN VIEW

Class A concrete

TYPICAL SECTION

8'-0

Outlet Pipe
or Pipes

m/} %

(typ.)

401 x 9'-4

NOTE:

Sod

AN

1. See Standard Drawing E 718-UNDR-07 for General Notes.

s
5

01— 4"
A
1-0 ;% 3" (typ.)
4
4
SECTION C-C

INDIANA DEPARTMENT OF TRANSPORTATION

OUTLET PROTECTOR, TYPE 1
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(3) 2-#4x4-8 - (typ.)

| :
i 4} 1-402 i\
O . : B
— SN 1-4041 !
| L
' @ L | »— Outlet Pipe
| 2-404 | 4| | orPipes
< © : c/ ————— s e —_-%
in — T R c—t-4----- N
1-404
5 | R
| PAN
52 : 4 VV A . :
! I /o— 1-402 !
' ' o~ Sod Strip
2-#4x4-8 o] e 3"(yp)
|
6'_0 C
PLAN VIEW

404 x 1'-8

Outlet Pipe
or Pipes

Class A concrete
slab

TYPICAL SECTION

5'-0

1"R / ®

(typ.)

402 x 6'-4

1-0

AN\

402 —__ j_'JL

3" (typ.
@ 4 (typ.)

(3) 404 <
402 4\

=7 ° Yo

?/0— Sod

(typ.)

SECTION C-C

1. See Standard Drawing E 718-UNDR-07 for General Notes.
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—¢
I 3"
(typ.)
I T
1 Ll
| & 103 |
@ 2#4x4-8 -l
O
! | |
i I (@ 1-404 |
' |
~ | -
— —
' |
| | Outlet Pipe
< © :§ ————-Ip—_______z_|/0rpipe$
in - e @____J______________
| 1-404 —9 |
| F® |
— N
' |
' |
' |
© | | |
— | |
»)f_ 2-#4 x 4-8 :
1-403
a : | _\ : 8]
' |
3" /'- Sod Strip
(typ.) ol
_»C
3'-0
PLAN VIEW

\ Outlet Pipe

or Pipes

3 #4

Class A
6" Concrete slab
P

TYPICAL SECTION

() 403 —_ )%
\
3" (typ.)

(3 403 ——_|
) Sod
(typ.)
K
SECTION C-C

NOTE:

1. See Standard Drawing E 718-UNDR-07 for General Notes.

2'-6

( | -

(typ.) -

403 x 3'-10

1-0

1||R /‘ ?w

404 x 1'-8
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1'-6

Cut -

Mesh size = 3 openings per 1"

lines

Wire dia. = 0.072"

Pipe
dia.

1'-6

Pipe end cut to
match slope

Outlet
protector

eS
e Va2 __

Slop

6" Outlet pipe %

Open end of
rodent screen><
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GENERAL NOTES

If underdrain outlet-pipe elevations are not shown on Underdrain Table, the minimum outlet-pipe
slope shall be 0.3%. The minimum freeboard between the outlet-pipe outfall and the ditch

line shall be 1'-0 for median ditches and 2'-0 for side ditches.

@ See Standard Drawing E 718-UNDR-06 for rodent screen details.

The #4 transverse bars in the upslope lug may be field cut to accomodate the outlet pipe or pipes.

The 404 bars in the upslope lug may be moved to accomodate the outlet pipe or pipes.

INDIANA DEPARTMENT OF TRANSPORTATION

APPROXIMATE OUTLET PROTECTEOR QUANTITIES
CONCRETE, CLASS A REINFORCING BARS SODDING
TYPE
(cys) (Ib) (sys)
1 0.8 29 4.9
2 0.6 25 4.0
3 0.3 22 3.2

UNDERDRAIN NOTES
SEPTEMBER 2009

STANDARD DRAWING NO.  E 718-UNDR-07

ARy,
o 11,

& . VO/7 /////
N Q\g C((\ ////
N v, < .
B &= | 5/ Richard L.VanCleave 09/01/09
= z DESIGN STANDARDS ENGINEER DATE
: &
o7 /s/ Mark_A. Miller 09/01/09
i AL e CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER




EXTRA-QUALITY

COVER
(ft.) 7 11 12
SIZE CONC.|CLAY | CONC.|CLAY CLAY | CONC. [CLAY | CONC.

6"

8"

10"

12"

15"

18"

21"

24"

2 | e [ ne | e
b | e | ne | e
e | e | e | ¢ | ba

27

30"

DB | >
P | |
D Bd | B[ B B | | <

EXTRA-QUALITY

COVER
(ft.)

12 13 14 15

SIZE

CONC.|CLAY [ CONC.|CLAY

8"

>
t]

8"

10"

12

> | ¢ | > |

15"

18"

o X | | =
M| K | =

B | |

21"

24"

AR A R A R A R A R R R A

a7

30"

AR AR A R A R A R A ]

AR R A R A R A R A R R

AR AR AR AR AR AR N R ]
R R A I I I
R R R R R R I
P B B PR B B | K| e
DB B[ B [ B[ 3| [ <[ X

P B[ B[ B [ [ 3| <[ X

SPECIAL-QUALITY

COVER

(£t) UP TOS5|UP TO 6| UP TO 7| UP TO 8 | UP TO 9 | UP TO 15
SIZE CONC. CONC. CONC. CONC. CONC. CONC.
6" X X X X X X

8" X X X X X

10" X X X X X

12" X X

15" X

18" X

21" X

24" X
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PIPE CATCH BASIN CASTING
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GENERAL NOTES
1. Brick, block, or concrete may be used.

2. Precast catch basin type W may be substituted for
catch basin type A.

@ 2" dia. pipe drain from bottom of curb to inlet.
Aggregate to be placed around inlet end of pipe.

@ 3" dia. pipe to be kept open for drainage of
subgrade or base until surface is placed.

5. Reinforcement required if Dim. A < 2'-6.
Reinforcement not required if Dim. A > 2'-6.

2'-0

@ T = 8" for brick structure
T = 6" for segmental block structure

3" dia. pipe @
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NOTES

@ These dimensions may be increased or
decreased by 1'-0", as directed.
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R
5 3
:l 2"
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© pipe

Outlet

pipe
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3 - #4 x 2'-9" (field bent)
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BRICK OR BLOCK

/ Bottom of casting elevation \
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CONCRETE

GENERAL NOTES

@ T = 8" for brick structure
T = 6" for segmental block structure

@ 2" pipe drain from bottom of curb to inlet. Aggregate
to be placed around inlet end of pipe.

@ 3" min. dia. pipe to be kept open for drainage of
subgrade or base until surface is placed.
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V.C. pipe
R.C. pipe (bell & spigot joint)
Concrete pipe (bell & spigot joint)

Sizes 12", 15", 18" & 24"

R

] H
Sz ol

\Class A concrete bottom
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Variable
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AS

SECTION A-A

" cement mortar

Eccentric cone,
concentric cone,
or precast cover

Water Line
Precast section

Apply two coats of
waterproofing material

Cement grout

#4 bars @ 6" c. to c. (both ways)

6" B borrow
(For precast bottom only)

NOTES:
1.

Concentric concrete section will not be permited on
any manhole that will be under the jurisdiction of the
Indianapolis Sanitary District

The contractor will be premitted to substitute precast
catch basin type "W" for catch basin type "A".
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7 o GENERAL NOTES
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?
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SECTION A-A

FOR 18" & 24" PIPE

_!';/I;ﬂ”””””lﬂ/

plates. All hoods shall be gas tight. Steel
hoods shall be painted with waterproofing
asphalt.

. Hoods shall be omitted on earth ditch type

catch basin unless otherwise specified.
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Casting Types

7

8

10

12

12A

13

14

15

Catch Basins

X

S o X« mo>»

S

Inlets

T

Manholes

W >|Hdn 0V Z|Z- |0 Mmoo w >

S

Z 22X« ITOmMMOO

XX XX XX XXX XX XXX | X| X

XXX XX XXX X X XXX X| X

XXX X XXX XXX | X[ X|X]|X

NOTES
(1) May be substituted for catch basin type A.
(2) May be substituted for manhole type A or B.
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EARTH DITCH CASTING TYPE 7
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Drill & tap frame for 1/2"-13 x 2 1/2"

% stainless steel hex head bolts.
—5;3 8 required per frame
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7 7/8"
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SECTION A-A

CASTING TYPE 5
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24 13/32"
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Grate is bolted to

frame with 1/2" hex head
SS bolts.

4 req'd. each grate.
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GENERAL NOTES

1. Curb box adjustable
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12", 15" or 18"

dia.

Alternate outlet

A

o]

\ Frame

anchors

PLAN

[? Grind grate corner
to conform to inside
ﬂ  of radius of angle

L Ax3%"x%"
Galvanized angle iron
frame set in concrete.

N

312"

ANGLE IRON FRAME DETAIL
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Frame
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~ grating . \ bar E 2 g
ﬁ{A type 12 3" 2
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NOTES

@ Bar spacing shall be 1 %" ¢. to.c. minimum and
2 %" c. to c. maximum.

@ The dimensions of the angle iron frame shall
be as shown except that the A dimension may
vary according to type of grating used.

@ For Section A-A, Section B-B see Standard
Drawing E 720-INST-08.
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3/8"-16 x 2 1/2" Steel hex
bolt, nut, and washer (6 places)
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GENERAL NOTES
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GENERAL NOTES
Brick, block, or concrete may be used.

2. T = 8" for brick structure

T = 6" for segmental block structure

@ In special cases or where inlet pipe is required,

A1,B1, A2, and B2 shall be increased or decreased
1'-0, as directed.

@ 2" dia. pipe drain from bottom of curb to inlet.

Aggregate to be placed around inlet end of pipe.

@ 3" dia. pipe to be kept open for drainage of

subgrade or base until surface is placed.
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NOTES

1. Each inlet Type H includes two boxes and the
connector pipe between the inlet boxes.

(2) See Standard Drawing E 720-ICCA-01 thru -03
for casting type 5 details.

INDIANA DEPARTMENT OF TRANSPORTATION

XAN

Slope | . ’
— A A . T
|:A§ . o TR
TN e Y oL
X o P S
> Rl
6" 1|_11 ]4 6" ‘ ‘ 2._6 \4\\ 6" 1|_11 ]4 6"
B — 1 Stuwnl
' backfill
_Conc. pipe 3-0 N
12" dja. S T T |
° % I B
j\r 5
4"*4

Varies 3'-2 to 4'-8

SECTION A-A

INLET TYPEH

SEPTEMBER 2008

STANDARD DRAWING NO. E 720- INST-05A

DESIGN STANDARDS ENGINEER

/s/ Richard L. VanCleave 09/02/08
DESIGN STANDARDS ENGINEER DATE
/S/ Mark A. Miller 09/02/08
CHIEF HIGHWAY ENGINEER DATE




Concrete or HMA shoulder

\— Edge of travel lane (ETL)

Inlet type H

~—— 15" dia. outlet pipe @

NOTES :

12" dia. slotted drain (typ.)

or as specified

Non-slotted bend (typ.)

Inlet and outlet pipe orientation

to meet site conditions.

Concrete or HMA shoulder

Edge of travel lane (ETL)

Inlet type H

PLAN VIEW

Concrete or HMA
/> shoulder

Subbase

&
(typ.)

Subbase

-

6" \— Slotted drain pipe
Concrete

SECTION A-A

2. See Standard Drawing E 720-INST-05A for
inlet Type H placement and details.

-- @ Barrier delineators provided to indicate
the location of the inlets and shall be
centered on top of concrete barrier
at the inlets.
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SECTION C-C

NOTES :

Outlet pipe orientation to meet
site conditions.

2. See Standard Drawing E 720-INST-05D for
Type HA inlet with slotted drain pipe placement.

All barrier delineator assemblies shall be
centered on top of concrete barrier at
the inlets.

@ See Standard Drawing E 720-ICCA-01 to -03
for casting type 5 details.

Concrete shoulder or pavement between
type 5 casting and concrete barrier wall.

@ Concrete, HMA or earth shoulder
as appropriate at site.
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/5/ Richard K.Smutzer 30303
CHIEF HIGHWAY ENGINEER DATE
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Concrete, HMA or graded earth

shoulder, as applicable

\— Edge of travel lane (ETL)

NOTES :

Inlet and outlet pipe orientation
to meet site conditions.

2. See Standard Drawing E 720-INST-05B for section A-A.

All barrier delineator assemblies shall be centered
on top of concrete barrier at the inlets.

4. See Standard Drawing E 720-INST-05C for section B-B.

Concrete barrier

Concrete or HMA shoulder

S Edge of travel lane (ETL)

]

|

L I
Inlet type HA

B<—|

PLAN VIEW

450
()

12" dia. slotted drain (typ.)
or as specified

INDIANA DEPARTMENT OF TRANSPORTATION

INLET TYPE HA
WITH SLOTTED DRAIN PIPE
MARCH 2003
STANDARD DRAWING NO. E 720-INST-05D
oo L °"c‘"
/s/ Richard L.VanCleave 3-03-03
DESIGN STANDARDS ENGINEER DATE
/s/ Richard K.Smutzer 30303
CHIEF HIGHWAY ENGINEER DATE
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40

Outlet pipe

Bottom of casting
/ elevation

8"
(@) 5 pipe7 ‘ 6" 2-0 5" ‘
2
| ez
0 =T

BRICK OR BLOCK

3" pipe @

2'-0

6"

3"-0

6"

Outlet pipe

11"

GENERAL NOTES
1. Brick, block, or concrete may be used.

2. T = 8" for brick structure
T = 6" for segmental block structure

@ In special cases or where inlet pipe is required,
A1,B1, A2, and B2 shall be increased or decreased
1'-0, as directed.

@ 2" dia. pipe drain from bottom of curb to inlet.
Aggregate to be placed around inlet end of pipe.

@ 3" dia. pipe to be kept open for drainage of
subgrade or base until surface is placed.

INDIANA DEPARTMENT OF TRANSPORTATION

INLET TYPE J

SEPTEMBER 2008

STANDARD DRAWING NO. E 720- INST-06

CONCRETE

/s/ Richard L. VanCleave 09/02/08

DESIGN STANDARDS ENGINEER DATE
/S/ Mark A. Miller 09/02/08
CHIEF HIGHWAY ENGINEER DATE
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8 —

6" 2'-Q" 6" Bottom of casting 2'-0" 6"
elevation
4;:“-“-7:
= ¢ - N
© B4
@2" dia. pipe 3" dia. pipe@
- - e
------ [~ R 2|3
° 2
= |0
s F‘i Outlet pipe < =&
= = :
_ _ _ _ LY | I |
: [a)
|
1
e DL A N LR NS
© TP RO BAL S B
PLAN INLET TYPE M (CONC) SECTION
3I_10l|
B ] "
8" | 8" | 3 '6 1/2 |
T v T
: : / 13 casting
_ T : : T .."~ » 3K ~“":
5° 1 ¥ A Sl
L. i A 4 N
L9 P
_ b o a0
Lo
- | g
. » 4 .
254 . AN NG
4 - D
:I |: q AAV N—T 3 q -
% X L < RsL LSl e << o
™ " RN P R Y [T SN
! ! a WS vooaT e gl el el ]
I | » [N IR 4 ’ -
1 I -
1 |
I I 8" 8"
1 A 1
2-6" SECTION A-A
3-61/2" INLET TYPE R (Conc.)

GENERAL NOTES

If inlet pipe is required, A and B, shall be increased or decreased 1'-0
as directed.

2" dia. drain from bottom of curb to inlet. Aggregate to be placed
around inlet end of pipe.

3" min. dia. pipe to be kept open for drainage of subgrade or base until
surface is placed.

2 - #5 Reinf. Bars x 3'-6 ea. wall

2'_9"
8" 1'_5" 8"
")
AURN /s
—
z L.‘ L2 ()] 5
N Rl I e )]
——————— <| &
- 1
DL, Sy
=== =
T %
SECTION B-B

INDIANA DEPARTMENT OF TRANSPORTATION

INLET TYPE M & R

SEPTEMBER 2009

STANDARD DRAWING NO. E 720 INST-07

/s/ Richard L. VanCleave 09/01/09

DESIGN STANDARDS ENGINEER DATE
/s/ Mark A. Miller 09/01/09
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conform to grade

Slope of headwall to

12", 15" or

. =
;g << } i /\\\ 12" or 15"
) RN / /N da.
‘ ‘ . : ﬂ' -
an 6" 2'43/4"t ‘ 2'4 3/4"t 2'43/4"t |6" 3
#5 bars spaced as indicated.
9" 7-13/4" | o
‘ 8'-7 3/4" ‘

conform to grade

Slope of headwall to

18" dia.

12", 15" or

B <
SECTION A-A
Showing Grate Slope of 6:1

3"

#5 bars speced as indicated

7.21/2" 9"

8-81/2"

5 <

SECTION A-A
Showing Grate Slope of 8:1 or 10:1

TYPE N INLET
PIPE 6:1 8:1 10:1
SIZE A B A B A B
12" 211/2" 5" 211/2" 87/8" 211/2" 11.1/8"
15" 24 3/4" 81/4" 24 3/4" 12 1/8" 24 3/4" 14 3/8"
18" 28" 111/2" 28" 15 3/8" 28" 17 5/8"
Steel grating or casting
alternate, type 12.
" - "
= = ~ Varies 21 1/2"
to 28"
12", 158", or 18" —*\ -
dia. as shown 2 .
= M
S5
_OT CTC 8
Angle iron N g
frame - |
I o N N L
Alternate — = i
outlet e #5 bars
‘ o | g | g | g
el | | | | 3n
9" 24" 9"
SECTION B-B

INDIANA DEPARTMENT OF TRANSPORTATION

INLET TYPE N
SEPTEMBER 2005
STANDARD DRAWING NO. E 720-INST-08
T
WS Le v,
& O Vo,%(////
53 5 VL:’; /s/ Richard L. VanCleave 9-01-05
: ™ = | "DESIGN STANDARDS ENGINEER DATE
B! @z
"/,ﬁp& S /s/ Richard K.Smutzer 9-01-05
/’/////’/ ONAL f\f\\\o‘ CHIEF HIGHWAY ENGINEER DATE
AT




conform to grade

Slope of headwall to

Slope 10:1, 8:1, or 6:1

20"

NOTE:

1. See Standard Drawing E 720-ICCA-10 for steel grating
Type 12 or E 720-ICCA-11 for castion Type 12 Alternate.

Steel grating or casting
alternate, type 12.

" -— 6"
° 7y ~ Varies 21 1/2"
to 24 3/4"
12", 15", or 18" —*\ :
) dia. as shown ":’ e
- S5
7 ‘ | 120or1st ok ] + &
5|5 } ( i dci’; 3 e a Angle iron — ol [ -
F o | / / i B frame | ]
o T | [ I S H-—" 1
Alternate - —— ~N
M outlet ° e #5 bars
Alternate outlets 6" E/2 B E/2 6" - ‘ 9" ‘ o" | g" | 9"
\ | - -t}
#5 bars spaced as indicated Q" 24" o"
E o
SECTION B-B
TYPE P INLET
INDIANA DEPARTMENT OF TRANSPORTATION
INLET TYPE P
TYPE P INLET SEPTEMBER 2005
PIPE 6:1 8:1 10:1 STANE)\él"\"’I? DRAWING NO. E 720-INST-09
SIZE C D E C D E C D E S e
12" 211/2" 13" 3-3 1/4" 21 1/2" 14 1/2" 3-3 3/4" 21 1/2" 157/8" 3-3 3/4" B /s/_Richord L VarCleave 90105
= DESIGN STANDARDS ENGINEER DATE
15" 24 3/4" 16 1/4" 3-31/4" 24 3/4" 18" 3-33/4" 24 3/4" 19 1/8" 3'-3 3/4" 5__;30 &
2 NS o . y
R il e

1 e
s

DESIGN STANDARDS ENGINEER




61"

5-8 1/2"

8"

la—2 %"

i

13"

51"

1-10"

Py

8"

23"

2 %" ]

"

110"

13"

2'-9" max.

(typ.)

3spa. @2" —J—U
e
a
[N

M

11"

o=
al@ |
BN
JE:
> 8"

Sy B—

] \— 2435 reinforcing
bars, 59" long (typ.)

SECTION G-C
TYPE S

61"
5-8 1/2" e 2%
- D
o | |
| "
I I
B o &
= = ™
& 51" &
|
[ [
T 1]
= o< |
© D |
| .
PLAN
23
2% 1-10"
. e j
[ X ) e
" T
von oy T 2ls \{
x| 3sra-@ . 8|8 | *MN—2:#5 reinforcing
gl (yp) - g|e ., bars, 5-9" long (typ.)
=Y 4 6
9| 2r . ..
e INDIANA DEPARTMENT OF TRANSPORTATION
T: : | INLETSTYPE S AND T
,
% .
o ' I SEPTEMBER 2003
T B S STANDARD DRAWING NO. E 720-INST-10
SECTION D-D SR,
o r,a‘—,_ /s/_Richard L VanCleave 9:02-03
TYPE T E: 9750 é DESIGN STANDARDS ENGINEER DATE
- ::_% STATE OF 5 :::
KRN s"if /5/_Richord K.Smuizer 90203
"',,,I/ AL %‘\\\“ CHIEF HIGHWAY ENGINEER DATE
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) I
[
(
(
(
[
[
e

/1” dia.
(Y (YY1 anchor hole.
4 reqd.

20"
22

28"
34"

@]
) (
)
) (
}[
(
) (
)
) (
24"
22
21 3/4

24"

o
21 3/4"

(t
i a‘«{»rl 1)/71;” (typ.) L
T i

A Y Y Y Y I 22
D

INDIANA DEPARTMENT OF TRANSPORTATION
‘f FLAT TOP GRATE CASTING
- S TYPE 2
SEPTEMBER 1998
2 STANDARD DRAWING No.E 720-MHCA-01
aw,, DETALS PLACED N THS FORMAT  11-15-99
28" ",
34" &2 /s/Anthony L Uremovich 11-15-99

DESI GN STANDARDS ENG NEER DATE

g,

/s/ Firooz Zandi 11-15-99

’munn‘ N CHI EF H GHMAY ENG NEER DATE
[DESI GN STANDARDS ENGI NEER ORGNALLY APPROVED 9-01-98




4— 1" Vents

6 7/8"

Tks 5/32"

19/32"

1" dia. anchor bolt
holes on a 29 1/8" dia. b.c.

4 reqd. T
- =N -
o : [\ : )
N =188 g
23 25/32' | |- 5 93 — o)
< — % ]
Y} a Ine)

INDIANA DEPARTMENT OF TRANSPORTATION

A4 1/2°

MANHOLE CASTING
TYPE 4 RING AND COVER

SEPTEMBER 1998
STANDARD DRAWING NoE 720—MHCA-02

0\\\\"‘“”"':,,,0 DETALS PLACED N THS FORMAT  11-15-99

1 25/32@

SR

45°

Y E s/ Anthony L. Uremovich 11-15-99
DESI GN STANDARDS ENG NEER DATE

g,

LN
2 RS /s/ Firooz Zandi 11-15-99
2y, ONAL e

//““““m\\\‘ CHI EF H GHMAY ENG NEER
[DESI GN STANDARDS ENGI NEER ORGNALLY APPROVED 9-01-98




3/4" R

1" dia.
vent (typ.)

5/16'4——

23 13/16"

INDIANA DEPARTMENT OF TRANSPORTATION

MANHOLE CASTING TYPE 4

ALTERNATE COVER
SEPTEMBER 1998

STANDARD DRAWING NOo.E 720-MHCA-03

nitti,, DETALS PLACED IN THS FORMAT  11-15-99

"

w
o

WL URg,
P\ ey
S &0/@\51‘5,%7‘
::5." No. s/ Anthony L. Uremovich 11-15-99
H ' 18095 DESI GN STANDARDS ENG NEER DATE
_:—_%‘\\ STATE OF /',

/s/ Firooz Zandi 11-15-99
DATE

CHI EF H GHMAY ENG NEER
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NOTES

@ T = 8" for brick structure
T = 6" for segmental block structure

1'-4 for 3-0 | dia.
2'-8 for 4-0 | dia

.|.___

|
L
| .
[=)
1 @
[} .
1 Q o
o T | U
% | =3
cement —<[|L_ I . ; g !
mortar ™~ ! T 8 °
8
L T , @ |
I I _l_ |
T 4-0 dia.l type A I X X
| 3-0 dia.: type B T

INDIANA DEPARTMENT OF TRANSPORTATION

|
___|__
=]
_|____

é 8 MANHOLES TYPE A AND B
— SEPTEMBER 2003

STANDARD DRAWING NO. E 720-MHST-01
T,

:
S
SO “,
SR

R
H $ No. %\'—,_ /5s/ Richard L VanCieave 9-02-03
SECTION A-A H 9750 Z | DESIGN STANDARDS ENGINEER DATE

TYPE A TYPE B 13\ s o )<
Dia. = 4'-0" Dia. = 3'-0 %S0 TS | /57 Righard K.Smutzer 90203
"',,,I/ ONAL f:‘\\\“ CHIEF HIGHWAY ENGINEER DATE
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évv

cement mortar

PLAN VIEW

1'-0
max

— 2'-0

Variable
6

Eccentric cone,
concentric cone,
or precast cover

Precast manhole section \ Py

Cast iron manhole steps—-\z - -

5" K
3" min. cover ——= 1 [ "
|. R o

Class A concrete

#4 e 6" c. to c. both ways

Variable
"1-0 to 60

Variable

|
|
|
|
|
=

T Pipe thickness

/Cement mortar

1-q"]

6" B borrow

(for precast bottom only)
Lift hook

SECTION A-A

GENERAL NOTES

For eccentric and concentric cone
heights see cone heights table on
Standard Drawing E 720—-MHST-08.

INDIANA DEPARTMENT OF TRANSPORTATION

MANHOLE TYPE C

SEPTEMBER 1997

STANDARD DRAWING NO.E 720—-MHST-02

SIS

g,

DETAILS PLACED IN THS FORMAT

s/ Anthony L. Uremovich 11-15-99

DESI GN STANDARDS ENG NEER

11-15-99

DATE

[DESI GN STANDARDS ENGI NEER

/s/ Firooz Zandi 11-15-99
CHI EF H GHMAY ENG NEER DATE
ORIGNALLY APPROVED 9-02-97




NOTES

Manbhole ring and cover ,—

Cast iron manhole steps \ b

Concrete dam
(Adjust to suit)

2" cement mortar
Eccentric cone, concentric cone,
or precast cover

drop pipe

Variable

encasement
6" min. cover

Enlarge footing for U

drop pipe

#4 @ 6" c. to c. (both ways) j

6" B borrow (for precast bottom only)

SECTION

\— Lift hook

— Class A concrete

— Cement mortar

1.

Drop pipe may be used with manhole type D, E, F, or G.
Such manhole shall be referred to as drop manhole

type D, E, F,or G.

INDIANA DEPARTMENT OF TRANSPORTATION

DROP MANHOLE

258 Jon e e
ron JONAL N

RTINS

DESIGN STANDARDS ENGINEER

/s/ Richord K.Smutzer
CHIEF HIGHWAY ENGINEER

TYPE C
SEPTEMBER 2003
STANDARD DRAWING NO. E 720-MHST-03
“;vg L. v%e,,%
N %% | /s/ Archard L voncieove 90203

DATE

DATE

DESIGN STANDARDS ENGINEER
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1y

mortar

7y

1
cement cement

14

mortar

cement cement
mortar mortar

Pipe thickness

+UhAq +2"

Variable @
v ®

2'-6 min.

MANHOLE DIMENSIONS
A-1 B
TYPE PIPE SIZE AND
DIA. (in) D
" D 27t0 42 4-9
cement E 48 to 60 6'-6
mortar F 66to 84 8-10
G 90 to 108 11'-2
1
cement
mortar 20 :ol_ E

Cast iron
manhole steps

v

Eccentric cone, concentric cone,

or precast cover

Class A concrete

Precast manhole section

22
Q
3l gl
.g S ?._’
>
Cement grout
E bars Vs T bars
s - -
o
8la
S|+
S| -
£ " &
_g% ® ~
a -
N

SECTION A-A

B 4 bars | / \_
2" x 4" keyway L bars

— 3

NOTES

1. Manhole type H, J, K, L, M, or N, may be substituted
for manhole type C, D, E, or F for comparable pipe
sizes. See Standard Drawing E 720-MHST-05 for manholes
type H, J, K, L, M, and N details.

For eccentric and concentric cone heights see Cone
Heights Table on Standard Drawing 720-MHST-08.

3. See Standard Drawing 720-MHST-10 for Reinforcing Steel
for Manholes table.

.

L >

6'-0
8-8

.

9

Variable 9"
T

_|:|m_ _

PLAN VIEW

INDIANA DEPARTMENT OF TRANSPORTATION

MANHOLES
TYPE D, E, F, AND G
SEPTEMBER 2003
STANDARD DRAWING NO. E 720-MHST-04
S0 Lo Vo,
‘ /s/ _Richard L. VanCleave $-02:03
DESIGN STANDARDS ENGINEER DATE
/s/ Richard K.Smutzer 90203

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER




Pipe thickness

+%G+2"
g |

MANHOLE PIPE SIZES
) F Maximum Pipe Size Maximum Pipe Size
Type G(in.) (ft.in) | Rt X toMainline (in.) for Mainline (in.)
H 241036 | —— 30 36
J 2410 36 50 30 36
K 36 t0 48 6-0 36 48
L 48to 54 8-0 48 54
M 54t0 72 8-6 66 72
N 72 t0 84 ) 72 84

o
[ cement mortar
= A

112" cement mortar _— s

4"min. —=

Var. 1'-0
to 60

j’:

MANHOLE TYPE H

MANHOLE TYPE JKLM&N

A : A
: -0 dia. s Qo
1 e e
= | 1: s 2 _‘3
—v i ‘ Q
l X i <
Precast conc. manhole 5
4‘ =
3 e s
L o
4-0 dia. 5 2
1@
— : 4" min. \ :
I
Precast conc. manhole | F dia. o
3
E
o
Class A concrete Class A concrete &
? \ ]
© .
£
T N | E
I £
Pipe thickness ©
+%G+2" N
Y \
Y S
B borrow B o X ey 6"
5.0 dia. - @4 6 6

NOTES

1. Drop pipe may be used with manholes

Type H, J, K, L, M, or N. Such manhole
shall be referred to as drop manholes
type H, J, K, L, M, or N. For details of
construction see Standard Drawing

E 720-MHST-03.

(2) ses standard Drawing E 720-MHST-06 for

Details A, B, and C.

@ Manholes type C, D, E, or F. may be substituted

for manholes typs H, J, K, L, M, or N.

for comparable pipe sizes.

See Standard Drawings E 720-MHST-02 and -04
for manholes type D, E, F, and G details..

— 1'-0 min. over highest entering pipe.

INDIANA BEPARTMENT OF TRANSPORTATION

MANHOLES
TYPE H, J, K L, M, AND N

SEPTEMBER 2006

STANDARD DRAWING NO. E 720-MHST-05

DESIGN STANDARDS ENGINEER

/s/ Richard L.VanCleave 9-01-06
DESIGN STANDARDS ENGINEER DATE
/s/ Richard K.Smutzer 9-01-06
CHIEF HIGHWAY ENGINEER DATE




Lift hooks
4" min. / l \m

8"
min.

Min. steel area 012 in®/ Ift of
width in both directions.

Min. steel area 0.2 in7 1ift of
width in both directions.
Rebar or wire mesh equivalent.

— Opening additionally reinforced
A A with equivalent of 0.20 inz/ 1fte 90°

Straight rods, min length =
dia. of opening plus 2".

Section Dia. H
50 6-0
6'—0 72
4'-0 [ 6" min. 8—0 9-6
_ 8-6 10-0
e \ 9-0 10-8
DETAIL A @I'a I DETAIL C
] ‘ t
COVER CAP FOR PRECAST \_ I‘) _‘ BASE FOR PRECAST
CONCRETE MANHOLE SECTION CONCRETE MANHOLE SECTIONS
(5-0 to 9-0 DIA.)
Min. steel area 0.2 in® / 1ft of
width in both directions.
Opening additionally reinforced
with equivalent of 0.20 in®/ 1fte90°
Straicht 4 i 1 th = Section Dia. D INDIANA DEPARTMENT OF TRANSPORTATION
e e o - - PRECAST CONCRETE MANHOLE
ia. of opening plus 2". 5'-0 6'-0
6-0 72 SECTIONS
8-0 96 APRIL 1995
- - STANDARD DRAWING No.E 720-MHST-06
8 —6 10 —0 K “‘“\‘,IHL‘J’IéI”"» DETALS PLACED N THS FORMAT  11-15-99
9'-0 10'-8 S,
DETAIL B 535 No. %’—: 3/ Anthony L Uremovich f1-15-99
igi 18095 g FNOATES ENGIERR - DATE
REDUCER CAP FOR PRECAST MANHOLE Ea’é%\sms [ g:
SECTION (5-0 to 9'-0 DIA.) ST, B _{f Firoos fundi __ 1550
[DESI GN STA‘I:IIDI;\‘F‘%I‘\S ENG NEER ORGNALLY APPROVED 4-03-95




Lifting ring (4" cable)
tied to wire fabric.
To be cut off in field

Lift hooks

5 l z= - ;
‘ 6'-0
Pipe mesh—welded wire

fabric (W-12 min.)

2

Lift hooks

1'-0

2
#4 x 9'-6
spaced 6" c. to c

|+
T

1'-0

Lifting ring

#4 bars spaced
6" c. to c
NS AL
SQUARE ROUND ALTERNATE
INDIANA DEPARTMENT OF TRANSPORTATION
PRECAST MANHOLE
BOTTOM SECTION
SEPTEMBER 1997
STANDARD DRAWING NO.E 720-MHST-07
*“"‘C””'/éﬁ\é’ DETALS PLACED IN THS FORMAT  11-15-99
\*‘\xff"s"%\ £,
No. K s/ Anthony L. Uremovich 11-15-99
]8095 DESI GN STANDARDS ENG NEER DATE
%‘ STATE OF /'3
X % ;ﬁ;’,ﬁ" A‘f\l’;&@ /s/ Fircoz Zandi __ 11-15-99
i CH EF H GMAY ENG NEER DATE
[DESI GV STANDARDS ENG NEEH] ORGNALLY APPROVED 9-01-97




9

CONE HEIGHTS
ECCENTRIC [ CONCENTRIC
26 26
30 30
3-2 32
36 40

| 2-3
L BARS

—I
1

I__ 21"
5"

2'-0
£
®
N
Q)
=)
8
3
12
Castiron %
steps for %
manhole only >
4-0
I 1
CONCENTRIC CONE

~

| 2-3

T BARS

=
*D

NOTES

1. The concentric concrete section will not be
permitted for manholes which are under the
jurisdiction of the Indianapolis Sanitary
District.

INDIANA DEPARTMENT OF TRANSPORTATION

MANHOLE BARS AND
CONECNTRIC CONE

SEPTEMBER 2003
STANDARD DRAWING NO. E 720-MHST-08

o . s,
R s
sS4 o
ia ?a‘—: /s/ Richard L. VanCleave 90203
H £ | DESIGN STANDARDS ENGINEER DATE
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%S tome N | /54 Rictord K.Smutzer 90203
o JONAL € CHIEF HIGHWAY ENGINEER DATE
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REINFORCING STEEL FOR MANHOLES
Manhole Type D Manhole Type E Manhole Type F Manhole Type G
Bars|Length | No. |Spa.|Size| Length | No.|Spa. |Size | Length | No. | Spa. | Size | Length | No. | Spa. | Size
B 8—0 [10] 9 | #5 =0 [12] 9 | #5 8—0 [16] 9 | #5 -0 [19] 9 [ #5
By 6-9 2] 9 | # -6 2] 9 | # 11'-0 2] 90 | # 13-3 [ 12| 9" | #5
E 7-3 3] 2 | # 7-3 3[ 2 | # 7-3 3[ 2 [ # 7-3 3[ 2 | #5
H 86 |22 6" | # 86 |33 6" | #5 8-6 41 | 6" | #5 86 |58 | 6 | #5
L 3-0 16 [ 127 | #5 3-0 16 [ 127 | #5 3-0 6 [ 127 | #5 3-0 16 [ 127 | #5
T 1'-3 6] 6 | # 3-0 6] 6" | #5 5'-3 6] 6" | #5 7-6 |16 [ 6" [ #5
v 5'—0 6] 6 | #5 6'-9 16 | 6" | #5 9-0 |16 | 6" | #5 -6 [ 16 | 6 | #5
Vi 4'-9 6 | 6" | #5 6'-6 16 | 6" | #5 8-9 16 | 6" | #5 -3 | 16| 6 | #5

INDIANA DEPARTMENT OF TRANSPORTATION

TABLE OF REINFORCING STEEL

FOR MANHOLES
SEPTEMBER 1997

STANDARD DRAWING No.E 720—MHST-10
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STATE OF .
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DETALS PLACED IN THS FORMAT 11-15-99
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DATE
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Q@ See Standard Drawing E 720-SDCP-02 for casting details. 5. Cleanout ports shall be spaced
@ see Standard Drawing E 720-SDCP-03 for casting details.

GENERAL

NOTES

@ %" x 1%" stainless steel nonthreaded hex head bolt

with locknut washer. (typ.)
@ Class A concrete, 6" min. thick. (typ.)
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at 250 ft or as shown on plans.

Casting type | )

30" dia. corrugated
steel pipe riser,

12 2/3" X " corrugation, [

0.138" thick.

Concrete
riser base

TYPE |

Sy
L LK o/ [
VA Ak

2-6" L 110,
|

112" or 18" dia.

»

S
P PRI
_f

STEEL PIPE PORT

corrugated steel
pipe stub fitted
with slotted drain,
shop welded to
riser.

ilicone caulking

B=

>

Casting type Il @

16
20
L.

— 3'%" for slotted
drain, 4'~" for
slotted vane drain

corrugated metal
pipe.

12" or 18" dia. —

SECTION A-A

TYPE I

o

_6"

SECTION B-B

CONCRETE BOX PORT

INDIANA DEPARTMENT OF TRANSPORTATION

SLOTTED DRAIN PIPE
CLEANOUT PORT
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GENERAL NOTES

1. Casting total weight 235 Ibs.

2. Casting finish: no paint.

...................

112"

3"

321/2"
28 1/4"

28 1/4"
5 21/32" 5 21/32" 5 21/32" 5 21/32"
1 %ll 7/BII 7/5" 7/8“ 1 1/2l o ﬁl
| V2
% % 74"
€ " field drilled
- - - —N e

CASTING TYPE |

3/ ¥

26 1/2"
28%"
29 1/2"

INDIANA DEPARTMENT OF TRANSPORTATION

CASTING TYPE |
FRAME AND GRATE
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2. Casting finish: no paint.
36" INDIANA DEPARTMENT OF TRANSPORTATION
CASTING TYPE II
FRAME AND GRATE
- JANUARY 1999
Q] : STANDARD DRAWING No.E 720-SDCP-03
= m\“"'”'”u DETALS PLACED IN THS FORMAT  11-15-99
3 L URg, ",
Sesen
No. s/ Anthony L. Uremovich 11-15-99
DESI GN STANDARDS ENG NEER DATE
315" 18095 |
, STATE OF /4/'S
;mmmh% N /s/ Fi Zandi 11-15-99
2 Q\ s, “rooz Zandi -15—
CASTING TYPE 11 L ONAL & O B T GWAY NG NEER — DATE
[DESI GN STANDARDS ENG NEER ORIGNALLY APPROVED 1-04-93




30t k

X X

HMA PAVEMENT

SAW CUT

TACK COAT
N -
. v N
~. <A QA e ——
NI/ =
EXISTING
ROADWAY
SURFACE TRANSITION MILLING ———~
RCBA

>k WEDGE TO BE A CONTINUATION OF BRIDGE DECK PROFILE.

X %k WEDGE AND TRANSITION MILLING LIMITS PER STANDARD
DRAWING E 306-TMPT-01.

INDIANA DEPARTMENT OF TRANSPORTATION

HMA PAVEMENT WEDGE
AT RCBA

SEPTEMBER 2007
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Wingwall Footing (typ.)

Wingwall (typ.)

Top of 2:1 slope (typ.)

Bottom of 2:1 slope (typ.)\
Front face of footing (typ.)\

Front face of culvert leg (typ.)\

|—>-J>

RIPRAP METHOD
PLAN - WITH WINGWALLS

NOTES:

1. See Standard Drawing E 723-CCSP-02 for Section A-A.
@ Distance X is equal to two times the sump depth shown
on plans.

LEGEND:

Riprap on geotextiles as shown on the plans.

INDIANA DEPARTMENT OF TRANSPORTATION

THREE-SIDED CONCRETE CULVERT
SCOUR PROTECTION
10'-0" < SPAN WIDTH < 20'-0"

SEPTEMBER 2011

STANDARD DRAWING NO. E 723-CCSP-01
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NOTES.:

1. See Standard Drawing E 723-CCSP-01 for plan view of Section A-A.

\/
Leg of culvert unit
Culvert
footing
Neat line f i ' i ‘
et/
SECTION A-A INDIANA DEPARTMENT OF TRANSPORTATION

THREE-SIDED CONCRETE CULVERT
SCOUR PROTECTION, SECTION,
10'-0" < SPAN WIDTH < 20'-0"

SEPTEMBER 2011

RIPRAP METHOD

STANDARD DRAWING NO. E 723-CCSP-02
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NOTES:
1. See Standard Drawing E723-CCSP-04 for Section A-A.

@ Distance X is equal to two times the sump depth shown
on the plans or 6'-0", whichever is greater.

LEGEND:

Riprap on geotextiles as shown on the plans.

Wingwall Footing (typ.)
Wingwall (typ.)
Neat line for

scour protection (typ.)\

Top of 2:1 slope (typ.)\

Bottom of 2:1 slope (typ.) ™

Front face of footing (typ.)\ \\
Front face of culvert leg (typ.)\ \§

|—>-J>

]

o

INDIANA DEPARTMENT OF TRANSPORTATION

THREE-SIDED CONCRETE STRUCTURE

NN
\\\
N
SCOUR PROTECTION, PLAN,

@ SPAN WIDTH = 20'-0"
SEPTEMBER 2011

N

PLAN - WITH WINGWALLS
RIPRAP METHOD
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1. See Standard Drawing E 723-CCSP-03 for plan view of Section A-A.
¢ span—\

Sump
Depth

NOTES:

Half of span width

Three-sided concrete
structure scour

protection upper-Limit

(may remain in place)

Neat line for

/Leg of concrete culvert unit
Existing bed material YN ) N ¢ 20"

excavation

v ‘ / Footing of concrete culvert unit
In-situ Geotextile v ' Y
soil [} = ' ‘ |
‘ ) 7 ) ) '_ n

Neat line for
scour
protection

6'-0" Min.
|

INDIANA DEPARTMENT OF TRANSPORTATION

THREE-SIDED CONCRETE STRUCTURE
SCOUR PROTECTION, SECTION,
SECTION A-A SPAN WIDTH > 20'-0"

RIPRAP METHOD

SEPTEMBER 2011

STANDARD DRAWING NO. E 723-CCSP-04
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Front face of footing (typ.)

Rear face culvert leg (typ.)

Front face culvert leg (typ.)

Toe of slope at sump depth (typ.)

2!_0"
Cut-off wall (typ.)

PLAN - WITH WINGWALLS

BASE SLAB METHOD

NOTES:

1. See Standard Drawing E 723-CCSP-06 for Section A-A.

INDIANA DEPARTMENT OF TRANSPORTATION

THREE-SIDED CONCRETE CULVERT

SCOUR PROTECTION, PLAN,

BASE-SLAB METHOD
SEPTEMBER 2011
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Footing

2!_0"

Base-slab Limits

Footing

Limits

SECTION A-A
BASE SLAB METHOD

Limits

NOTES:

1. See the working drawings for dimension@ through@.

2. See Standard Drawing E 723-CCSP-05 for plan

view of Section A-A

LEGEND:
@ Taper length
@ Inside-footing width
@ Outside-footing width

@ Footing depth

INDIANA DEPARTMENT OF TRANSPORTATION

THREE-SIDED CONCRETE CULVERT
SCOUR PROTECTION, SECTION,
BASE-SLAB METHOD

SEPTEMBER 2011

STANDARD DRAWING NO.

E 723-CCSP-06
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Expansion material—_

2-3/4" chamfers—\

T

N

1I_0I|

| 1l_6ll
[
Polychloroprene joint membrane,

min. thickness 1/8"

SECTION A-A

\Rear face of wall

\M
b
< > , DA‘ /Polychloroprene joint membrane
D ' .
"\, \/ \/
A "\ \/ A N
N
1 f Front face of wall\ o Rear face of wall
A /
< < e
N
/Top of footing /> A /Top of footing
/ . 4
D 6" ,
8 8 S ’ e S
A A A
D> D>
B <J
WALL FRONT FACE SECTION B-B
Trim expansion material to this line
Front face of wall\
1 Z4 ) . o 4 ’ o - o~ ‘ >
. o v vV B v
A VAR ‘ VAR > S \D > ﬁ
. ’ ‘e ’ . Q . ' = c
ep ! > ‘ > > aa) ' > eggo
. . T T > =
VExpan5|on’ miterlal v | vV oo R
.V . vV . > Oy e
|

NOTES

1. Expansion material in joints shall be preformed joint filler.

2. All chamfered edges shall be 3/4".

INDIANA DEPARTMENT OF TRANSPORTATION

EXPANSION JOINT
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ANCHOR PLATE ALTERNATE A-2

1%"

1%

e

Continuous
B'x4"R

4
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EXTRUSION & PLATE
ASSEMBLY DETAIL

%"

STRIP SEAL

INDIANA DEPARTMENT OF TRANSPORTATION

EXPANSION JOINTS
CLASS SS (ALTERNATE A)

SEPTEMBER 2003
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#5 Rebar A\ T
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%s" | %s"

1%"
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ANCHOR PLATE ALTERNATE B-1
»
3% he" %"
[
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©
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ANCHOR PLATE ALTERNATE B-2

1%s"
v

Sy

=, Y

X -

%s "
5 Continuous
%'x4" R

o

EXTRUSION & PLATE
ASSEMBLY DETAIL

Y

INDIANA DEPARTMENT OF TRANSPORTATION

STRIP SEAL

EXPANSION JOINTS
CLASS SS (ALTERNATE B)
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A

A

/ Roadway Surface

Roadway Surface \

INSTALLATION DETAIL

GENERAL NOTES

1. This sheet shall be used in conjunction
with Standard Drawing Nos. E 724-BSSJ-05
through 09.

2. Allowable expansion lengths shall not
be increased for skewed structures.

@ Tool concrete edges to %" to %" radius.
@ Anchors shall be spaced at 9 in.

DIMENSIONS
ALTERNATES A B C
A1
3/" n 71/"
A2 4 1 4
B-1 3 15
/ll / " ]/Il
B2 974 16" | 778
c1
93/4." 1 13/16" 7%"
c2
D-1
3/" n 5/ n
D-2 974 1 7716

JOINT SETTING TABLE
. DIMENSION "W"
Ambient
Temperature Expansion Length
F 100'-200' 200'-300 300'-400'
120° 2%" 134" Bt
100° 27" 13" 1"
80° 214" 234¢" 11%4g"
60° 3" 23" 24"
40° 3%6" 346" 2134¢"
20° 3%6" 35" 3%"
0° 3%" 356" 4

INDIANA DEPARTMENT OF TRANSPORTATION

EXPANSION JOINTS
CLASS SS

SEPTEMBER 2007

STANDARD DRAWING NO. E 724-BSS]-04
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©
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ANCHOR PLATE ALTERNATE D-2

4
K
%e"
B Continuous
/ %x4"R
V" "
EXTRUSION & PLATE
ASSEMBLY DETAIL
"
RJ-400 STRIP
SEAL GLAND

INDIANA DEPARTMENT OF TRANSPORTATION

EXPANSION JOINTS
CLASS SS (ALTERNATE D)
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>

/Metal bridge rail

Sliding cover plate
K Slope

Concrete Barrier

X

— Class SS joint

bridge railing

®»® ® ®O0

SECTION D-D

\ Limits of

||

‘ Sliding Plate

/Face of rail

Limits of slab recess

i n

)/

PLAN

For section H-H see sheet number E 724-BSSJ-08.

The extrusion and plate assemblies with anchors shall be miter cut and shop spliced at this location. A miter cut,
vulcanized shop splice will be require in the strip seal at this location.

The extrusion and plate assemblies with anchors shall be shop prepared for field welding at this location. A miter cut
vulcanized shop splice will be require in the strip seal at this location.

The joint shall be placed parallel to the lower sloped face of the rail with a maximum 3 in. depth to the top of the

extrusion.

SIDEWALKS

Class SS joint

N Concrete barrier bridge wall

1"

Sliding cover plate
K Slope 7_/—@

LCl.’;\ss SS joint

SECTION B-B

Q 4" Limits of sliding plate | 4"

Limits of slab recess

PLAN

INDIANA DEPARTMENT OF TRANSPORTATION

EXPANSION JOINTS CLASS SS

SEPTEMBER 1994
STANDARD DRAWING No.E 724—BSSJ-05
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>
/ Metal bridge rail
) A

>

>
/F Metal bridge rail

Class SS joint

Concrete bamier
bridge railing

Class SS joint

SECTION C-C

SECTION E-E

Limits of sliding plate

/ Face of rail

R

Limits of slab recess

~{

A ol Limits of sliding plate | 4" L %
Gutter -
line

/ Face of rail
»" (o]
Limits of slab recess ! \1
PLAN
SIDEWALKS

(1 For section H-H see sheet number E 724-BSSJ-08.

@ The extrusion and plate assemblies with anchors shall be miter cut and shop spliced at this location. A miter cut,
vulcanized shop splice will be required in the strip seal at this location.

@ The extrusion and plate assemblies with anchors shall be shop prepared for field welding at this location. A miter cut
wulcanized shop splice will be required in the strip seal at this location.

@ The joint shall be placed parallel to the lower sloped face of the rail with a maximum 3 in. depth to the top of the
extrusion.

PLAN

INDIANA DEPARTMENT OF TRANSPORTATION

DESIGN STANDARDS ENGINEER

EXPANSION JOINTS
CLASS S8
MARCH 2005
STANDARD DRAWING NO. E 724-BSSJ-06
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Metal bridge rail

@ The extrusion and plate assemblies with anchors shall be miter cut and shop spliced at
Slope ﬁClass SS joint

this location. A miter cut, vulcanized shop spliced will be required in the strip seal at
W the location.

1N

@ The extrusion and plate assemblies with anchors shall be shop prepared for field welding
SECTION F—F at th%s locat%on. A miter cut, vulcanized shop splice will be required in the strip seal
_— at this location.

F

Face of rail

/

PLAN

Metal bridge rail

Slope /fCIass SS joint

7

1N

SECTION G-G

INDIANA DEPARTMENT OF TRANSPORTATION

EXPANSION JOINTS CLASS SS
Face of rail

SEPTEMBER 1994

/

W STANDARD DRAWING No.E 724-—BSSJ-07
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®©® ® ®@0 O

" @ countersunk flat head
screws spaced @ 9" o.c.
max. in tapped hole in
extrusion

/—@ /— Top of walk

Joint width + %4" K xXT"
checkered

/—@)

Slab recess

CaN

Surface to /

be smooth

Extrusion @

SECTION H-H

SLIDING COVER PLATE DETAIL

4 TV

Concrete barrier
bridge railing L
/» Class SS joint

7.

A
e / e
A,

4% i 7\
SECTION A-A PLAN

CONCRETE BARRIER BRIDGE RAILING

The extrusion and plate assemblies with anchors shall be miter cut and shop spliced at this location. A miter cut,
vulcanized shop splice will be required in the strip seal at this location.

Tool concrete edges to " to %" radius.

The length of the sliding cover plate, measured along the centerline of the Class SS Joint, shall be %" shorter at
each end than the limits of the recess as shown on these details.

The joint shall be placed parallel to the lower sloped face of the rail with a maximum 3 " depth to the top of
the extrusion.

See Standard Drawings E 724-BSSJ-03 and -04 for details.

INDIANA DEPARTMENT OF TRANSPORTATION

EXPANSION JOINTS
CLASS SS

SEPTEMBER 2003
STANDARD DRAWING NO. E 724-BSSJ-08
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GENERAL NOTES

Standard Drawing Nos. E 724-BSSJ-05 through 09 shall be used in
conjunction with Standard Drawing Nos. E 724-BSSJ-01 through 04.

The details shown on Standard Drawing Nos. E 724-BSSJ-05 through 09
are the only approved methods of placing Class SS Joints in curbs,
sidewalks, concrete bridge railing and under metal bridge railing.

The locations of the anchor plates in sidewalks and in the
concrete barrier bridge rail shall be as shown on the approved
shop drawings but in no case shall the spacing exceed 9 in.

INDIANA DEPARTMENT OF TRANSPORTATION

EXPANSION JOINTS CLASS SS

SEPTEMBER 1994

STANDARD DRAWING No.E 724—BSSJ-09
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NOTES:

1. The rectangular Elastomeric Bearing Pad shall be placed with L

dimension parallel to longitudinal bridge axis.

2. hy is defined as the summation of all internal elastomer thickness

plus the two external layers thickness.

TABLE OF DIMENSIONS

L

ELASTOMERIC BEARING PAD

Metallic bonded shims, thickness
0.1046 in., or 12 gage stainless coils

PLAN

1/8 " min. all sides%

!

o IS5 Bearing Bearing | Number of Number Bearing

= § Width Length Internal hrt of Steel Total

§ % W L EIE;;%?;H Shnims Thicllflness

[a o s

TYPE 1 14" 10 %" 3 2 %" 4 2 %"
TYPE 2 14" 11 %" 4 2 %" 5 3 %"
TYPE 3 18" 11" 4 2 %" 5 3 %"
TYPE 4 24" 12" 5 3 %" 6 3 %e"
TYPE 5A 22" 11" 4 2 %e" 5 3%"
TYPE 6A 22" 10" 4 2 %g" 5 3 %"
TYPE 7A 22" 9" 3 2 %" 4 2 %"
TYPE 5B 12" 12" 4 2 %" 5 3 %"
TYPE 6B 12" 11" 4 2 %" 5 3 %"
TYPE 7B 12" 10" 3 2 A" 4 2 1%,

/

/ N
/ .
f k
' L
= |
I
+ 1.5° mold n internal elastomer j
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NOTES:

1. The rectangular Elastomeric Bearing Pad shall be placed with L
dimension parallel to longitudinal bridge axis.

2. hy is defined as the summation of all internal elastomer thickness
plus the two external layers thickness.

TABLE OF DIMENSIONS

L

ELASTOMERIC BEARING PAD

Metallic bonded shims, thickness
0.1046 in., or 12 gage stainless coils

PLAN

1/8 " min. all sides_H_

L

o 15 Bearing Bearing Internal | Number of | External Number Bearing
= ‘é Width Length | Elastomer | Internal | Elastomer hit of Steel Total
so w L Thickness | Elastomer | Thickness Shims || Thickness
= 9 hyi Layers te Ns H
n
T1 23" 12" %" 5 %2" 3 y16" 6 3 1y16"
T2 23" 14" w" 6 %" 3 %" 7 4 %"
T3 23" 17" 19," 7 Y6 4 23%," 8 5%"
T4 24" 19" 19" 8 Y6" 5 %" 9 6 #¢"

/

D
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\
<+ 1.5° mold n internal elastomer j
draft all sides layers, thickness hy;
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NOTES:

1. The rectangular Elastomeric Bearing Pad shall be placed with L
dimension parallel to longitudinal bridge axis.

2. hyis defined as the summation of all internal elastomer thickness
plus the two external layers thickness.

3. The Contractor shall check that the bearing seat is level. Grinding
may be required to obtain a level seat.

4. The bridge seat shall be finished level at the time concrete is placed.
Finished concrete shall be ground if necessary to ensure full and level
contact between the seat and the bearing pads when the beams are
set.

TABLE OF DIMENSIONS

L

ELASTOMERIC BEARING PAD
PLAN

Metallic bonded shims, thickness

0.1046 in., or 12 gage stainless coils 7 1/8 " min. all sides %

o IS Bearing Bearing Internal | Number of | External Number Bearing
= *é Width Length | Elastomer | Internal | Elastomer hrt of Steel Total
S o w L Thickness | Elastomer | Thickness Shims Thickness
=g hyi Layers te Ns H

n
TH1 36" 12" 1/2" 5 9/32" 31/16" 6 311/16"
TH2 36" 14" 1/2" 6 9/32" 3 9/16" 7 4 5/16"
TH3 36" 17" 19/32" 7 5/16" 4 25/32" 8 55/8"
TH4 36" 19" 19/32" 8 5/16" 5 3/8" 9 6 5/16"

4
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\
Ty 1.5~ mold ? internal_elastomerj *
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Retainer angle

(See Detail A for size)

Anchor bolt.

(See Table 1 for size)

Set bolt in deep_/ |

Wt

Wf

2"

-2

C Bearing—/'!

2"

|.._—

field drilled hole

|1 1/8" (typ.)
|
I ! ! |
. I
dvan (EBearmg—/ Al
J}/l_" min. W 1" mir:}/_

CROSS SECTION THROUGH ASSEMBLY

1l|
t

Varies

N\
|
/y | - -Q
| 50 =
©
1/8" =
- 3/8} s
| = 7 )
¢ S
z
DETAILA ®

4
4
END Lt /—Steel Beam 3/ " g threaded
BENT _ | A stud with washer and
C Bearing \ hex nut (4 req'd)
. | . S 7/8" dia. holes in bottom Lt
2 | | | 2|+~ flange of steel beam o "
o n . . | [T @
1" ' ' ™~ Structural steel shim | | | |
plate as required - | | i
\Bearing plate = // ~
I~ e ! =
\Elastomeric bearing pad a T / /[
{ [
L g Bonded :
T T e
[e))
A, @ Ng is number of steel shims—/] 12" 12"
LONGITUDINAL SECTION THROUGH ASSEMBLY BEARING ASSEMBLY

NOTES:

1. The bearing plate size shall be calculated as follows:

Lt=L+1"

Wt = Wf + 2"

or

Wt = W + 2" whichever is greater.

@ The shim thickness is 0.1046 in., which corresponds to 12 gage stainless coils.

@ Equivalent rolled angle shape with stiffeners may be used in lieu of welded plates.

@ Minimum dimension required is 1 1/2 " + flange thickness + 1/3" (for shim plate).

@ Minimum thickness 1 1/2"

6. See standard drawing E 726-BEBP-05 for Table of Dimensions.

TABLE 1 TABLE 2
ANCHOR BOLT SIZE BOLT DIA. y z t d

BEARING SIZE | BOLT SIZE 1" 21/8" 4" 1/2" | 11/8"
S1 11" x 8" 1" x 12" 11/4" [21/4"]|43/4"| 1/2" |13/8"
S2 12" x 9" 1" x 12" 11/2" [23/4"|51/2"| 3/4" |15/8"
S3 | 13" x 10" 1" x 12"

S4 | 15"x 11" | 11/4"x 15"

S5 1 16"x 12" | 11/4"x 15"

S6 | 20"x 13" | 11/2"x 18"

S7 | 20"x 15" | 11/2"x 18"

INDIANA DEPARTMENT OF TRANSPORTATION
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TABLE OF DIMENSIONS - TYPE S BEARINGS FOR STEEL BEAMS

c Number of Number Bearing
o2 Bearing Bearing Internal
ST Width Length | Elastomer of Steel Total
S 5 hrt Shims || Thickness
32 W L Layers ns H

g n @
S1-A 11" 8" 2 19/16" 3 127/32"
S1-B 11" 8" 3 21/16" 4 27/16"
S2-A 12" 9" 2 19/16" 3 127/32"
S2-B 12" 9" 3 21/16" 4 27/16"
S3-A 13" 10" 3 21/16" 4 27/16"
S3-B 13" 10" 4 2 9/16" 5 31/32"
S4-A 15" 11" 4 2 9/16" 5 31/32"
S4-B 15" 11" 5 31/16" 6 35/8"
S5-A 16" 12" 4 2 9/16" 5 31/32"
S5-B 16" 12" 5 31/16" 6 35/8"
S6-A 20" 13" 5 31/16" 6 35/8"
S6-B 20" 13" 6 39/16" 7 47/32"
S7-A 20" 15" 6 39/16" 7 47/32"
S7-B 20" 15" 7 41/16" 8 4 13/16"

NOTES

@ hyt is defined as the summation of all internal elastomer
thicknesses plus the external elastomer thicknesses.

2. See Standard Drawing E 726-BEBP-04 for Type S bearing
assembly details.
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w
w/2 w/2 Anchor recess shall be filled
E ‘i - with non-shrink grout after
|E - placement of coping.
o|o |
= ©
AN 1
5 |
Q.
o |
|
T 7 N
Ny
i I
'|:
|
T L 12
' sides
N
- o \#4 Bent Bar at location
> A of #4 bar in wall panel
b .
Il #4 (typ.)
c
| E \Concrete, class A, to
el & o level coping as required
1 91!
— ~_|
\#4 x 2'-0" embedded 1'-0" min. into

Front face of MSE wall and/

horizontal control line

\

TYPICAL SECTION

panel @ 2'-0" spacing. 3 bars min. per
panel. Bars shall be trimmed where
required so as to not clear top of leveling
concrete.

Rear face of MSE wall

NOTES
L.

2.

Precast coping unit length shall be 10'-0".

Reinforcing bars' size, length, and spacing shall be determined by
the manufacturer.

All chamfered edges shall be 3/4".

See Standard Drawing E 703-BRST-01 for reinforcing-bar bending
details and notes.

W'3"

h-4"

#4 BENT BAR
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APaneI thickness‘ #4 parallel to
plus 4" top of panel
/ N ‘
s ® o
¥ ©|  gls
#4 (typ.)— J/ N
] =
|
11/2" cl. i I )
sides | lo @
#4 Bent Bar at location . o~
of #4 bar in wall panel \ £
] .
Q@
1 e -
A\
e "o ‘—\_L
S | 4" min, \
<8 Q@ #4 x 2'-0" embedded 1'-0" min,
O - 1 n :
= |o into panel @ 2'-0" spacing.
AN | .
© 3 bars min. per panel.
Q. .
9 Panel thickness

Front face of MSE wall/ \Rear face of MSE wall

TYPICAL SECTION

NOTES

1. Coping joints shall coincide approximately with the panel joints.
Reinforcing bars' ends shall be 2" short of near side of each joint.

The front face of a cast-in-place coping shall match the front face
of a precast coping where used in conjunction.

3. All chamfered edges shall be 3/4".

4. See Standard Drawing E 703-BRST-01 for reinforcing-bar bending
details and notes.

Panel thickness
plus 1" min.
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#4 BENT BAR
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- 91/2" min.

|
4 3/4" —\r 4 3/4"
min min.

Fence post as shown
on plans \
Grout fence post in sleeve

Sleeve for fence post,

i

I

I

I

|
T |

I
-

1|_0" Iength '/\ Y r \
|
Eau SV
#4 parallel to top of coping—1 ||| cl. sides
o 9
i 5
#4 Bent Bar at location o == O S S
of #4 bar in wall panel \ | o~ o
\/r.
#4 parallel to |
bottom of coping<\ | E, c
| I g
A\,
|
4" \

2" cl.

top and bottom

panel @ 2'-0" spacing.
3 bars min. per panel.

Front face of MSE wall/ \Rear face of MSE wall

TYPICAL SECTION

\#4 x 2'-0" embedded 1'-0" into

NOTES

1. Coping joints shall coincide approximately with the panel joints.
Reinforcing bars' ends shall be 2" short of near side of each joint.

of a precast coping where used in conjunction.

3. All chamfered edges shall be 3/4".

@ The front face of a cast-in-place coping shall match the front face

4. See Standard Drawing E 703-BRST-01 for reinforcing-bar bending

details and notes.
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