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SECTION A-A
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PROCEDURE FOR SPLICING PARTIALLY DRIVEN PILING

angle.  Prepare all surfaces to be welded by grinding.

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

Upper Pile Section1.

1/4 W

web splice plate.

Grind area beneath 

Tack weld two backer plates to inside of flange.

Lower Pile Section4.

WEB ELEVATION FLANGE ELEVATION END VIEW

web splice plate

Grind area beneath 

flange splice plates

Grind areas beneath 

flange splice plates

Grind areas beneath 

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

Upper Pile Section3.

4
5
°

exterior surface

beveled at 45° to 

Both flanges 45° to one side

Web beveled at 

Web splice plate
 

plate

Web splice 

plates

Backer 

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

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

Lower Pile Section2.

5"

OF FLANGE

ELEVATION VIEW

OF WEB

ELEVATION VIEW
END VIEW

H-PILE SIZE

4 1/8"

5 3/8"

7"

HP 10 HP 12
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HP 14
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6 3/4" 8"

6 1/4"

SPLICE PLATE AND BACKER PLATE DIMENSIONS

Flange Splice Plate, F

Web Splice Plate, W

Backer Plate Length, L

L

W F

Backer plate thickness = 1/4"

Splice plate thickness = 3/8"NOTE:
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SPLICE

STEEL H-PILE

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

See table for splice plate dimensions W and F.4

All fillet welds shall be single pass.3.

will be required per splice.

Two flange splice plates, one web splice plate, and four backer plates 2.

using splice plates and web and flange welds as shown.

Steel H piling may be spliced in a horizontal position prior to driving, 1.
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Complete Joint Penetration (CJP) weld the web.  See Detail A.

Combined Pile Section6.

PROCEDURE FOR SPLICING PARTIALLY DRIVEN PILING (cont.)

1/4 W

Fillet weld the flange splice plates to the flanges.

Combined Pile Section8.

WEB ELEVATION FLANGE ELEVATION END VIEW

 1
/4

"

 1
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with the pile exterior face.  See Detail B.

Complete Joint Penetration (CJP) weld both flanges.  Grind weld smooth 

Combined Pile Section7.
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See Detail B

plates

Backer  

plate
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lower sections of the pile.  Fillet weld the remaining two sides of the web 

spacers and tack weld them to the inside flange portion of the upper and 

two backer plates to the inside upper flange.  Remove the backer plate 

as a spacing guide.  Plumb the pile.  Tack weld the untacked side of the 

upper and lower pile sections by using the remaining two backer plates 

Lift and hold upper pile section into place, maintaining 1/4" gap between 

Combine Pile Sections5.
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(CONTINUED)

SPLICE

STEEL H-PILE

W and F.

See Standard Drawing E 701-BPIL-03 table for splice plate dimensions 4

All fillet welds shall be single pass.3.

will be required per splice.

Two flange splice plates, one web splice plate, and four backer plates 2.

using splice plates and web and flange welds as shown.

Steel H piling may be spliced in a horizontal position prior to driving, 1.
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(Typ. @ 4 locations)

1/4" thick backer platesPile splicer

WELDING DETAIL

SECTION A-A

PLAN

ELEVATION
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TYPE OS

DECK DRAIN

Grate 3

NOTES

See Standard Drawing E 704-BDCG-02 for grate details.3

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

     extension pipe details.  

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

Grate 3 Grate 3

Traffic Flow

about   

Symmetrical 

.

details

Shelf Profile A for 

See Typical Grate 
details

Shelf Profile B for 

See Typical Grate 
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each grate.

4 - 5/16" x 1 3/4" flat-head stainless steel screws required for 2

E 704-BDCG-01 for deck drain details.

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

DECK DRAIN

See Standard Drawing E 704-BDCG-04 for grate details.3

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

     extension pipe details.  

See Standard Drawing E 715-BDCG-01 for deck drain casting1.
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each grate.

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

E 704-BDCG-03 for deck drain details.

This grate used with Type SQ deck drain.  See Standard Drawing 2.

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

SECTION B-B
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See Typical 

for details

Ring Profile 
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PLAN

SECTION A-A
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Top of Bridge Railing Type FC or FT

Fence Post Loop Cap (typ.)

Brace Band (typ.)

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

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

Chain Link Fabric

10’-0" max. (typ.)

(typ. at each end post)

Tension Bar

nom. dia. 1 1/4"

Top Horizontal Rail,

(typ., see details)
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Offset rail joints 
Rail splice point

End of bridge

Top of deck Top of deck

End of bridge

TYPICAL SECTION

TS 5 x 4 x 3/8 (typ.)
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"
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1"

2
"

2
’-
2
"

1
1
"

1 1/2" cl. (typ.)

6 - #4E

4700E @ 8"

3/4" slots

bolts in 7/8" Ø holes with 1 

3/4" Ø x 6 1/2" round-head 

washer (typ.)

nut, and one hardened steel 

embedded in concrete railing, 

1 1/8" Ø x 1’-10" bolts 

steel base plate

1" high-strength 

post W 8 x 31 x 2’-1"

High-strength steel railing 

4:1 
cut

(Plan view of both TS 5 x 4 x 3/8 rails)

RAIL END DETAIL

4"6"6"6"

End of bridge

STANDARD DRAWING NO.

INDIANA DEPARTMENT OF TRANSPORTATION

E 706-BRTF-01

RAILING,  TF-2

SEPTEMBER 2012

3

(typ.)

777 6

1

3

FOOT OF RAILING

QUANTITIES FOR ONE RUNNING 

2.92 CFTConcrete, class C

11.0 LBSReinforcing bars

5
2

25

4
4

8

5

9

Construction joint type A.  See Standard Drawing E 702-CJTA-01 for details.9

Weld-access hole.  See Standard Drawing E 706-BRTF-03 for detail.8

30" max.

Distance from centerline of rail splice to centerline of rail post: 18" min. to 7

Spacing of rail posts: 4’-0" min. to 7’-6" max.6

required for expansion.

7/8" Ø x 1’-6" round-head bolt in 1" Ø hole.  Hole is to be slotted as 5

E 706-TTTF-01 through -04 for details.

Concrete bridge railing transition type TTF-2.  See Standard Drawings 4

reinforcing-bar bends.

See Standard Drawing E 706-BRTF-03 for base plate details and 3

details.

See Standard Drawing E 706-BRTF-02 for railing tube details and rail splice 2

Spacing of joints in tube steel:  20’ min. to 40’ max.1

NOTES

in this area

plan view and dimensions 

See Rail End Detail for 

in this area

plan view and dimensions 

See Rail End Detail for 
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post (typ.)

High-strength steel rail 

1 1/2"

5
"

1’-6 3/4"

3’-6 1/4"

Remove 1 1/2"

4



   splice

4"4"4"

 1/2"

1’-0" min.

2’-0" min.

element

TS 5 x 4 x 3/8 railing 

TS 4 x 3 x 3/8

head bolt (typ.)

3/8" Ø x 6" round- 

outer tube (typ.)

1/2" Ø hole in 

A

A

SECTION A-A 

4
"

 3/8"

3
 3
/8

"

4 3/8"

4"

3
"

nut and two flat washers

3/8" x 6" round-head bolt with 

inner tube

1/2" Ø holes in 

TS 5 x 4 x 3/8

TS 4 x 3 x 3/8

TS 5 x 4 x 3/8

INNER TUBE FOR

TS 5 x 4 x 3/8

TS 4 x 3 x 3/8
5"

outer tube

1/2" Ø holes in 

FOR TS 5 X 4 X 3/8 RAIL

SPLICE ASSEMBLY

4
"
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RAIL SPLICE DETAILS

RAILING, TF-2
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STANDARD DRAWING NO.

INDIANA DEPARTMENT OF TRANSPORTATION

E 706-BRTF-03

DETAILS

RAILING, TF-2

SEPTEMBER 2012

(typ.)

5

the final position of the post is vertical.

Mill to bear flush with base plate prior to welding to ensure that 5

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

1 3/8" Ø holes for 1 1/8" anchor bolts.3

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

bending details and notes.

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

NOTES

3
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Compression flange

Plate

    Base

BASE PLATE DETAIL

5/16

5/16

5/16

runoff tabs required.

TC-U5b CJP backgouge;

post and base plate

    W8 high-strength steel 

(high-strength steel)

     1 x 14 x 12

5
 1
/2

"
5
 1
/2

"

7
"

7
"

6"6"

Traffic Side

2"8"2"

4"4"

1 1/2"

WELD-ACCESS HOLE DETAIL

R = 1/2"

steel base plate

High-strength 

1
 1
/2

"

 1
/2

"

steel post

W 8 x 31 high-strength 

 

1’-3"

2
’-
4
"

2
’-
4
"

1’-1"

4700E x 7’-0"

1 1/2"



STANDARD DRAWING NO.
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BRIDGE RAILING TR

RETROFIT THRIE BEAM

SEPTEMBER 2012

1

1

(typ.)

(typ.)

5 5

1

1

5 5

44

bolt threads.

Hand tighten post bolts on thrie beam expansion element and burr 6

transition type TGR.

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

nuts.

Twelve 5/8" Ø std. button head bolts with round washers and recess 4

round washers, and recess nuts.

5/8" Ø x 2" std. button head bolts with rectangular plate washers, 

E 706-BRTR-03 for post and blockout details.  Attach rail using two 

Bridge railing post/blockout assembly.  See Standard Drawing 3

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

element.

See Standard Drawing E 706-BRTR-04 for thrie beam expansion 1

NOTES

3 4 646

3
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A

A

bridge deck and curb

Existing concrete Existing approach Existing approach

 

ELEVATION VIEW

5’-1 1/4"
1’-3 3/4"

1 0 B C B Post A 210

2
’-
1
0
" 
(t
y
p
.)

transition type TGR

Limits of guardrail 

transition type TGR

Limits of guardrail 

 12’-10" - Thrie beam expansion element 12’-10" - Thrie beam expansion element

01

Traffic

10 2

6’-5" (typ.)

A

A

Existing bridge deck

PLAN VIEW

B C B Post A

transition type TGR

Limits of guardrail 

transition type TGR

Limits of guardrail 

1’-3 3/4"
5’-1 1/4" 6’-5" railing post spacings

1’-3 3/4"
5’-1 1/4"

1’-6 3/4" 1’-6 3/4"

 

concrete curb

Existing 

wing wall

Existing 

Pay limits of steel rail, TR

12’-10" - Thrie beam expansion element12’-10" - Thrie beam expansion element 

Post A

Post A
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INDIANA DEPARTMENT OF TRANSPORTATION

E 706-BRTR-02

SEPTEMBER 2012

3

3

elements.

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

plate details.

See Standard Drawing E 706-BRTR-03 for post, blockout, and base 3

See Standard Drawing E 601-TBGC-01 for thrie beam section.2

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

NOTES

3
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BRIDGE RAILING TR
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* Reference dimensions

bridge  deck

Existing

SECTION A-A

(t
y
p
.)

 3
/8

"

beam, 10 gage

Single element thrie

TS 7 x 4 x 3/16

W6 x 25 post

2
’-
0
"3/4" base plate

5/8" Ø button head bolt (typ.)

3"

to be reused

Existing anchor bolts

8 1/4" *

1’-6" *

2
’-
1
0
"



FRONT VIEW SIDE VIEW

W 6 x 25 POST DETAILS FOR CURB MOUNTED POSTS
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thrie beam

Single element 

W 6 x 25 post

bolt (typ.) 

5/8" Ø button head 

W 6 x 25 post

6 3/8"
6 1/8"

7
 5
/8

"

2
 1
/2

"

blockout

TS 7 x 4 x 3/16 

BASE PLATE DETAIL

bolt holes = bolt dia. +1/4"

   of anchor bolts 3/4" Ø min. on traffic side

bolt holes = bolt dia. +1/8"

   of anchor bolts 5/8" Ø min.

5/16

1’-0"

1 7/8" 1 7/8"

1
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   3/4 x 12 x 10 1/2
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ˆ ˆ

BACK VIEWFRONT VIEW SIDE VIEW

TOP VIEW

FOR CURB MOUNTED POSTS

TS 7 x 4 x  3/16 BLOCKOUT DETAILS
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Single element 
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E 706-BRTR-03
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1

1

2

2

2
2

3

4

3 3

4

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

See Standard Drawing E 706-BRTR-04 for thrie beam elements.  See 4

All holes drilled or punched to 3/4" Ø.3

anchor bolts.

Locations of bolt holes on base plate shall match locations of existing 2

Adjust the post length for thrie beam height above the deck.1

NOTES

COMPONENTS

BRIDGE RAILING TR

RETROFIT THRIE BEAM
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THRIE BEAM ELEVATION

4 1/4"

6 1/4" 6’-5" 6 1/4"

3/4" x 2 1/2" slots for post bolts

29/32" x 1 1/8" slots for splice bolts

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

4 1/4"

2" 2"

12’-10"

13’-10 1/2"

THRIE BEAM EXPANSION ELEMENT ELEVATION

6’-5" 6 1/4"7"

Attach to Post #0

R.C. approach end

Attach to Post #B

Bridge deck end

3/4" x 3 3/4" slots for post bolts

29/32" x 2 1/2" slots for splice bolts

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

4 1/4" 4 1/4"

2"2 3/4"

12’-10"

13’-11 1/4"

6’-5" STANDARD DRAWING NO.

INDIANA DEPARTMENT OF TRANSPORTATION

E 706-BRTR-04

SEPTEMBER 2012

11

See Standard Drawing E 706-BRTR-01 for post locations.1
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COMPONENTS

BRIDGE RAILING TR
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6’-5"

4 1/4" 4 1/4"

4 1/4"4 1/4"



2
’-
1
0
"

ELEVATION

height transition

W-beam guardrail 

bridge railing TR

Thrie beam 

Post 0 1 2 6543 7 8 9 Post 10 11A

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

6’-5"

2
’-
8
"

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

transition rail
W-thrie beam 

4
’-
1
"

2
’-
6
"

2
’-
6
"

2
’-
1
0
"

  

deck and curb

Existing bridge shoulder

Edge of paved 

2
’-
1
1
"

W-beam guardrail

Traffic

987654321 11

PLAN VIEW

Post 0 Post 10

height transition

Limits of W-beam guardrail 

bridge railing TR

Limits of thrie beam 

A

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

transition rail
W-thrie beam 

6’-5"       = 9’-4 1/2"
 6 spa. @ 1’-6 3/4"

     = 9’-4 1/2"
3 spa. @ 3’-1 1/2"

6’-3"

deck and curb

Existing bridge 

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

 

6’-2 3/8"

Existing wing wall

W-beam guardrail
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INDIANA DEPARTMENT OF TRANSPORTATION

E 706-BRTR-05

SEPTEMBER 2012

(typ.)

(typ.)

1

1

5

5

9

9

TYPE TGR

GUARDRAIL TRANSITION

RETROFIT THRIE BEAM

transition rail.

See Standard Drawing E 601-TBGC-01 for W-thrie beam 9

burr bolt threads.

Hand tighten post bolts on thrie beam expansion element and 8

and recess nuts.

Eight 5/8" Ø x 1 1/4" std. button head bolts with round washers 7

and recess nuts, through rail sections.

Twelve 5/8" Ø x 2" std. button head bolts with round washers 6

height transition.

See Standard Drawing E 706-BRTR-06 for W-beam guardrail 5

rectangular plate washer, round washer, and recess nut.

Attach rail using one 5/8" Ø x 1 1/4" std. button head bolt with 

to accommodate guardrail heights indicated on this sheet.   

E 601-TTGB-05 for post and blockout details.  Adjust post height 

W-beam post/blockout assembly.  See Standard Drawing 4

with rectangular plate washers, round washers, and recess nuts.

sheet.  Attach rail using two 5/8" Ø x 2" std. button head bolts 

post height to accommodate guardrail heights indicated on this 

Drawing E 601-TTGB-04 for post and blockout details.  Adjust 

W-thrie beam transition post/blockout assembly.  See Standard 3

rectangular plate washers, round washers, and recess nuts.

Attach rail using two 5/8" Ø x 2" std. button head bolts with 

to accommodate guardrail heights indicated on this sheet.  

E 601-TTGB-03 for post and blockout details.  Adjust post height 

TGB transition post/blockout assembly.  See Standard Drawing 2

railing TR.

See Standard Drawing E 706-BRTR-01 for thrie beam bridge 1

NOTES

2

3
4 4

2
3 4 4

6
7

8
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ELEVATION

Post 10 11 12 13 14 15 Post 16

guardrail end treatment

W-beam guardrail or 

transition type TGR

Limits of guardrail 

2
’-
6
"

2
’-
3
 3
/4

"

2
’-
5
 3
/8

"

2
’-
4
 5
/8

"

    from 2’-6" @ post #10 to 2’-3 3/4" @ post 16
Top of W-beam guardrail varies in height uniformly

  

PLAN VIEW

Post 10 11 12 13 14 15 Post 16

Traffic

or guardrail end treatment

Limits of W-beam guardrail 

transition type TGR

Limits of guardrail 

Limits of W-beam guardrail height transition  

   W-beam guardrail
6 spa. @ 6’-3" = 37’-6"

6’-3"

6’-3" (typ.)
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E 706-BRTR-06
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GUARDRAIL HEIGHT TRANSITION

RETROFIT THRIE BEAM

(typ.)

(typ.)

1

1

and recess nuts.

Eight 5/8" Ø x 1 1/4" std. button head bolts with round washers 3

rectangular plate washer, round washer, and recess nut.

rail using one 5/8" Ø x 1 1/4" std. button head bolt with 

to accommodate guardrail heights indicated on this sheet.  Attach 

E 601-WGBA-01 for post and blockout details.  Adjust post height 

W-beam post/blockout assembly.  See Standard Drawing 2

transition type TGR.

See Standard Drawing E 706-BRTR-05 for thrie beam guardrail 1

NOTES

2

2

3 3
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ELEVATION

30’-0" max.30’-0" max.

A

  
o
f 

R
a
il
in

g
, 

T
X

3
’-
8
" 
- 

P
a
y
 L
im
it
s

ELEVATION SHOWING REINFORCING STEEL

2 3/4" (5702E spacing)2 3/4" 6" max. spacing

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

A

SECTION A-A

PILASTER (typ.)

END BENT

PILASTER (typ.)

PIER

PILASTER

SPAN

PILASTER

SPAN

Concrete bridge deck slab

(2 each face)

#5E x (length varies)

PILASTER (typ.)

END BENT

PILASTER

SPAN

PILASTER

SPAN

PILASTER (typ.)

PIER

30’-0" max.

Dimension depends on the number of windows and dimension X

1 1/2" width

Notches

1 1/2" width

Notches

 

1
’-
0
"

2 3/4" (5700E spacing)2 3/4"

  to     joint - Pay limits of concrete railing, TX

   pierEnd of bridge slab

6"6" X X XX1’-4 1/2" 1’-0" 1’-0"1’-0" 1’-0" 1’-4 1/2"

6"6"6"6"6"1’-0" 1’-0"1’-0"a6" 6" 6" 6" 1’-0"1’-0" 6"6"6"6" 6" 6" 6" 6"1’-0" 1’-0"1’-0"1’-0"a

4" 4" 4"4" 4"4"

5700E

#7E Bent Bar (2 each face)

5702E

x 1’-6"

No. of Windows

x 1’-6"

No. of Windows

x 1’-6"

No. of Windows

STANDARD DRAWING NO.

INDIANA DEPARTMENT OF TRANSPORTATION

E 706-BRTX-01

(typ.)

(typ.)

(typ.)

TYPICAL PANEL

RAILING, TX

pilaster details.

See Standard Drawing E 706-BRTX-04 for pier and end bent 10

See Standard Drawing E 706-BRTX-03 for span pilaster details.9

details.

Window opening.  See Standard Drawing E 706-BRTX-02 for 8

All reinforcing bars designated E shall be epoxy coated.7.

Transition, TTTX.

See Standard Drawing E 706-TTTX-01 for Concrete Bridge Railing 6.

= 6".

Dimension a = 2X + 3 1/2".  Space bars within dimension a equally 5

pilasters does not decrease the integrity of the railing.

Span pilasters are for aesthetic purposes only.  Omitting span 4.

Span pilasters may be omitted for a short span with  X = 2’-0".3.

span length.

Select the number of windows and adjust dimension X to fit the 2

See Standard Drawing E 706-BRTX-02, -03, and -04 for sections.1.

NOTES

SEPTEMBER 2012

8

8

8
10 9 9 10

5 5

2 2 2 2
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SECTION B-BELEVATION SECTION C-C
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R
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C

C
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"
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7
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"
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1
"

1
"
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for details.
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FT details.
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D-1 details.
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See Standard Drawing E 703-BRST-01 for reinforcing-bar bending diagrams and notes.7.

6.   Reinforcing bars in the moment slab shall be epoxy coated.
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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.3

See Standard Drawing E 731-MSEW-01 for coping details.2
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Drawing E 609-TBAE-01 for details.

RCBA extension for bridge railing transition type TFC.  See Standard 4

Drawing E 706-CBRT-04 for details.

Holes for attachment of guardrail transition type TGB.  See Standard 3

and bill of materials.

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

See Standard Drawing E 706-TTFC-02 for sections.1.
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RCBA extension for bridge railing type TFC.  See Standard Drawing 5

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

details.

Construction joint type A.  See Standard Drawing E 702-CJTA-01 for 3

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

See Standard Drawing E 706-TTFC-01 for elevation and plan.1.
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Standard Drawing E 609-TBAE-02 for details.

RCBA extension for bridge railing transition type TFT.  See 4

Standard Drawing E 601-TTGB-01 for details.

Holes for attachment of guardrail transition type TGB.  See 3

and bill of materials.

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

See Standard Drawing E 706-TTFT-02 for sections.1.
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Drawing E 609-TBAE-02 for details.

RCBA extension for bridge railing transition type TFT.  See Standard 5

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

details.

Construction joint type A.  See Standard Drawing E 702-CJTA-01 for 3

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

See Standard Drawing E 706-TTFT-01 for elevation and plan.1.
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Holes for attachment of steel bridge railing type PF-1.  See Standard 4

Drawing E 609-TBAE-01 for details.

RCBA extension for bridge railing transition type TPF-1.  See Standard 3

Drawing E 706-CBRT-04 for details.

Holes for attachment of guardrail transition type TGB.  See Standard 2

diagrams.

See Standard Drawing E 706-TTPP-02 for sections and reinforcing bar 1.
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Standard Drawing E 706-BRPP-01 for details.

7/8" Ø hole for attachment of steel bridge railing type PF-1.  See 6

Drawing E 609-TBAE-01 details.

RCBA extension for bridge railing transition type TPF-1.  See Standard 5

details and notes.

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

details.

Construction joint type A.  See Standard Drawing E 702-CJTA-01 for 3

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

See Standard Drawing E 706-TTPP-01 for elevation and plan.1.
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4

Drawing E 706-BRPP-02 for details.

Holes for attachment of steel bridge railing type PF-2.  See Standard 4

Drawing E 609-TBAE-01 for details.

RCBA extension for bridge railing transition type TPF-2.  See Standard 3

Drawing E 706-CBRT-04 for details.

Holes for attachment of guardrail transition type TGB.  See Standard 2

diagrams.

See Standard Drawing E 706-TTPP-04 for sections and reinforcing bar 1.
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Standard Drawing E 706-BRPP-02 for details.

7/8" Ø hole for attachment of steel bridge railing type PF-2.  See 6

Drawing E 609-TBAE-01 for details.

RCBA extension for bridge railing transition type TPF-2.  See Standard 5

details and notes.

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

details.

Construction joint type A.  See Standard Drawing E 702-CJTA-01 for 3

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

See Standard Drawing E 706-TTPP-03 for elevation and plan.1.
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2 Drawing E 706-BRPP-03 for details.

Holes for attachment of steel bridge railing type PS-1.  See Standard 4

Drawing E 609-TBAE-01 for details.

RCBA extension for bridge railing transition type TPS-1.  See Standard 3

Drawing E 706-CBRT-04 for details.

Holes for attachment of guardrail transition type TGB.  See Standard 2

diagrams.

See Standard Drawing E 706-TTPP-06 for sections and reinforcing bar 1.
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See Standard Drawing E 706-BRPP-03 for details.

3/4" Ø hole for attachment of steel bridge railing type PS-1, small rail.  7

See Standard Drawing E 706-BRPP-03 for details.

7/8" Ø hole for attachment of steel bridge railing type PS-1, large rail.  6

Drawing E 609-TBAE-01 for details.

RCBA extension for bridge railing transition type TPS-1.  See Standard 5

details and notes.

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

details.

Construction joing type A.  See Standard Drawing E 702-CJTA-01 for 3

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

See Standard Drawing E 706-TTPP-05 for elevation and plan.1.

NOTES

7

6

/s/ Richard L. VanCleave 09/04/12

DATESUPERVISOR, ROADWAY STANDARDS

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

DATECHIEF ENGINEER

STATE OF

No.

AAD
IN I N

P
R

O
F
E

S

OI
S

N  LA
NE

I

G

E
N

R
E

R
GE
ISTER

DE

 
R
I
C

H
A

RD 
L. VanCLE

A
V
E
 

9750

SECTION A-A SECTION B-B SECTION C-C SECTION D-D

7
"

7
"

7
"

7
"

3
’-
7
"

3
’-
2
"

2
’-
9
"

2" cl. (typ.) 2" cl. (typ.) 2" cl. (typ.) 2" cl. (typ.)

 

1’-6"

5823

5
"

7
"

1
0
"

5814

3"7"

8
 1
/2
 "

5832

#5 (typ.)

5826

2"

2
"

   

1’-6"

5824

7
"

6
"

7
"

1
0
"

10"

5801

#5 (typ.)

2"

2
" 
c
l.

1’-6"

5824

1
0
"

7
"

3
"

3
"

4
"

4
"

10"

5801

#5 (typ.)

2"

2
" 
c
l.

1’-6"

5824

1
0
"

7
"

3
"

3
"

4
"

10"

5801

#5 (typ.)

2
" 
c
l.

2"
sidewalk
concrete 
 Typical

sidewalk
concrete 
 Typical

sidewalk
concrete 
 Typical

sidewalk
concrete 
 Typical

5801 x 5’-4" 5832 x 4’-3"

5826 x 5’-4"

5824 x 4’-3"

5823 x 3’-9"

5814 x 3’-0"
3
"

4"

2
’-
5
"

6"

6" 2’-8"

2
"

2
’-
8
"

4’-9" (5826)

3’-8" (5824)

3’-2" (5823)

1’-0"

1
1
"

7
"

3
"

3
’-
7
"

5832



4’-4" 5’-2" 6’-2"
4"

15’-8" - Pay Limits of Concrete Bridge Railing Transition, TPS-2

6 spa. @ 6" = 3’-0"8 spa. @ 8" = 5’-4"

6
"

6
"

6
"

3
" 
(d
is
t.
 t
o
 h

o
le
s
)

8" 2’-8" 1’-0" 11’-4"

STANDARD DRAWING NO.

INDIANA DEPARTMENT OF TRANSPORTATION

E 706-TTPP-07

TRANSITION, TPS-2
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4

Drawing E 706-BRPP-04 for details.

Holes for attachment of steel bridge railing type PS-2.  See Standard 4

Drawing E 609-TBAE-01 for details.

RCBA extension for bridge railing transition type TPS-2.  See Standard 3

Drawing E 706-CBRT-04 for details.

Holes for attachment of guardrail transition type TGB.  See Standard 2

diagrams.

See Standard Drawing E 706-TTPP-08 for sections and reinforcing bar 1.
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6

7

See Standard Drawing E 706-BRPP-04 for details.

3/4" Ø hole for attachment of steel bridge railing type PS-2, small rail.  7

See Standard Drawing E 706-BRPP-04 for details.

7/8" Ø hole for attachment of steel bridge railing type PS-2, large rail.  6

Drawing E 609-TBAE-01 for details.

RCBA extension for bridge railing transition type TPS-2.  See Standard 5

details and notes.

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

details.

Construction joint type A.  See Standard Drawing E 702-CJTA-01 for 3

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

See Standard Drawing E 706-TTPP-07 for elevation and plan.1.
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Standard Drawing E 706-BRTF-01 for details.
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Standard Drawing E 609-TBAE-02 for details.

RCBA extension for bridge railing transition type TTF-2.  See 4

Standard Drawing E 706-CBRT-04 for details.

Holes for attachment of guardrail transition type TGB.  See 3

diagrams and bill of materials.
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Standard Drawing E 706-BRTF-01 for details.

1" Ø hole for attachment of steel bridge railing type TF-2.  See 6

Drawing E 609-TBAE-02 for details.

RCBA extension for bridge railing transition type TTF-2.  See Standard 5

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

details.

Construction joint type A.  See Standard Drawing E 702-CJTA-01 for 3

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

See Standard Drawing E 706-TTTF-01 for elevation and plan.1.

NOTES

3 3

6

/s/ Richard L. VanCleave 09/04/12

DATESUPERVISOR, ROADWAY STANDARDS

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

DATECHIEF ENGINEER

STATE OF

No.

AAD
IN I N

P
R

O
F
E

S

OI
S

N  LA
NE

I

G

E
N

R
E

R
GE
ISTER

DE

 
R
I
C

H
A

RD 
L. VanCLE

A
V
E
 

9750

#5 (typ.)

SECTION  A-A SECTION  B-B

7"

4
"

1
’-
1
"

6
"

5
"

1’-6"1’-6"

2" 2"

9
"8
"

3
 s

p
a
. 

@
 7
" 

=
 1
’-
9
"

3
 s

p
a
. 

@
 6
" 

=
 1
’-
6
"

2
"

5 1/2 "

2" cl. 1 1/2 " cl.

2" cl.

10 1/2 " 1’-4"

2" cl.2" cl.

6
"

5
"

2
’-
0
"

2
’-
4
"

4
’-
4
"

4
’-
4
"

 

5825

(typ.)

#5

5825 5818

#5

5800

5800



5 5 5

7"

8
"

2" 2"

 

5800

STANDARD DRAWING NO.

INDIANA DEPARTMENT OF TRANSPORTATION

E 706-TTTF-03

SEPTEMBER 2012

TRANSITION, TTF-2

CONCRETE BRIDGE RAILING

3 3 3

Standard Drawing E 609-TBAE-02 for details.

RCBA extension for bridge railing transition type TTF-2.  See 5

diagrams.

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

for details.

Construction joint type A.  See Standard Drawing E 702-CJTA-01 3

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

See Standard Drawing E 706-TTTF-01 for elevation and plan.1.
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See Standard Drawing E 706-TTTX-02 for reinforcing-bar cutting diagram.5

Window opening.  See Standard Drawing E 706-BRTX-02 for details.4

Drawing E 609-TBAE-02 for details.

RCBA extension for bridge railing transition type TTX.  See Standard 3

Drawing E 706-CBRT-04 for details.

Holes for attachment of guardrail transition type TGB.  See Standard 2

diagrams.

See Standard Drawing E 706-TTTX-02 for sections and reinforcing-bar 1.
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Drawing E 609-TBAE-02 for details.

RCBA extension for bridge railing transition type TTX.  See Standard 5

details and notes.

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

details.

Construction joint type A.  See Standard Drawing E 702-CJTA-01 for 3

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

See Standard Drawing E 706-TTTX-01 for elevations and plan.1.
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Drawing E 609-TBAE-03 for details.

RCBA extension for bridge railing transition type WFC.  See Standard 4

Drawing E 706-CBRT-02 for details.

Holes for attachment of guardrail transition type WGB.  See Standard 3

and bill of materials.

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

See Standard Drawing E 706-TWFC-02 for sections.1.
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details.
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typically available is to be used, a specific design shall be performed to 

corner radii.  If a pipe-arch with corner radii other than what is 

The tabulated cover heights reflect pipe-arches with typically available 2.

3 1/2 (Typ.) = Corner radius typically available

3 (Min.) = Minimum corner radius allowed by AASHTO M 196

(Typ.), represent the following:
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verify structural adequacy.

typically available is to be used, a specific design shall be performed to 
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verify structural adequacy.

typically available is to be used, a specific design shall be performed to 

corner radii.  If a pipe-arch with corner radii other than what is 

The tabulated cover heights reflect pipe-arches with typically available 2.

18 3/4 (Typ.) = Corner radius typically available

8 (Min.) = Minimum corner radius allowed by AASHTO M 196

(Typ.), represent the following:

Dual entries in the "Corner Radius" column such as 8 (Min.), 18 3/4 1.

NOTES:

03/27/17/s/ Elizabeth W. Phillips

/s/ John Leckie 04/10/17
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verify structural adequacy.

typically available is to be used, a specific design shall be performed to 

corner radii.  If a pipe-arch with corner radii other than what is 

The tabulated cover heights reflect pipe-arches with typically available 2.

18 3/4 = Corner radius typically available

8 = Minimum corner radius allowed by AASHTO M 196

(Typ.), represent the following:

Dual entries in the "Corner Radius" column such as 8 (Min.), 18 3/4 1.

NOTES:

03/27/17/s/ Elizabeth W. Phillips

/s/ John Leckie 04/10/17
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nominal diameters to satisfy the pay item diameter requirements.

the outside diameter, different dimension ratios may require different 

Because the nominal size of smooth wall polyethylene pipe is based on 2.

The pay item diameter reflects the minimum required inside diameter.1.

NOTES:
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The pay item diameter reflects the minimum required inside diameter.1.
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The pay item diameter reflects the minimum required inside diameter.1.
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of cover beyond those shown.

Specifications, Section 12, is required for pipe diameters and heights 

A special design in accordance with AASHTO LRFD Bridge Design 1.

NOTES:

03/27/17/s/ Elizabeth W. Phillips
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(SS)- Semi-Smooth Interior Culvert Pipe

(S)- Smooth Interior Culvert or Storm Sewer Pipe

(C)- Corrugated Interior Culvert Pipe

LEGEND:

criteria may be installed.

acceptable for height of cover conditions, and conforms to service life 

4. Any pipe material which is in accordance with the designated pipe type, 

required pipe service life criteria.

See to Standard Drawings E 715-PSLC-01 through E 715-PSLC-03 for 3.

for various pipe materials except Type 4 pipes.

E 717-PHCL-01 through E 717-PHCL-10 for allowable heights of cover 

2. See to Standard Drawings E 715-PHCL-01 through E 715-PHCL-25 and 

    pipe.

e. Type 5 Pipe - Broken back and other installations requiring coupled

d. Type 4 Pipe - Drain tile and longitudinal underdrains.

c. Type 3 Pipe - Culverts under driveways and field entrances.

b. Type 2 Pipe - Storm sewer pipe.

    approaches.

a. Type 1 Pipe - Culverts under mainline pavement and public road

The prescribed uses for the pipe types are as follows.1.

NOTES:

/s/ Elizabeth W. Phillips 03/22/17

04/10/17/s/ John Leckie



END STABILIZATION OF 3" x 1" CORRUGATED

STEEL PIPE-ARCH SECTIONS

Wire Ties (Min. 10 Gauge)
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Class A Concrete
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 P
ip
e

PIPE CULVERT

STRUCTURAL PLATE

45
°45°

TYPICAL LONGITUDINAL SECTION

Class A Concrete

2" Min.

6" x 6" - W1.4 x W1.4 WWR 2

CONCRETE FIELD PAVED INVERT DETAILS

MULTIPLE INSTALLATION

4'

2'

Minimum

Greater than 96"

48" through 96"

Less than 48"

Span
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Greater than 96"

48" through 96"

Less than 48"
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twelfth longitudinal bolt.

WWR shall be wired to every second circumferential bolt and every 2

site installation is complete.

be installed by the manufacturer and shall remain in place until the on-

vertical and horizontal dimension of the pipe-arch. the wire ties shall 

shown in the detail. The wire ties shall be attached across the largest 

steel pipe-arch sections shall have wire ties attached at each end as 

In order to maintain their manufactured shape, all 3" x 1" corrugated 1

NOTES:

DETAILS

MISCELLANEOUS PIPE

SEPTEMBER 2017
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03/22/17/s/ Elizabeth W. Phillips

/s/ John Leckie 04/10/17

Joint Sealant (Typ.)

Bituminous Mastic Pipe

Vert.    Pipe

Class A Concrete



pH = 4.0

0.109

0.111Service Life

for 50-year Design 

Thickness required 
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pH = 4.0

0.111

Service Life

for 75-year Design 

Thickness required 
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Steel Conduit Type

Concrete field paving required.*
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* * * 

AND PROTECTION AT NON-ABRASIVE SITES

REQUIREMENTS FOR CORRUGATED STEEL PIPE THICKNESS 

Zinc-Coated Corrugated Steel Pipe-Arch

Zinc-Coated Corrugated and Spiral Ribbed Steel Pipe

Zinc-Coated Corrugated Steel Pipe-Arch

Zinc-Coated Corrugated Steel Pipe

Fully Bituminous-Coated and Lined Corrugated Steel Pipe-Arch

Fully Bituminous-Coated and Lined Corrugated Steel Pipe
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Aluminum-Coated Type 2 Corrugated Steel Pipe-Arch

Aluminum-Coated Type 2 Corrugated Steel Pipe

Polymer Precoated Galvanized Corrugated Steel Pipe-Arch

Polymer Precoated Galvanized Corrugated Steel Pipe 
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Aluminum-Coated Type 2 Spiral Ribbed Steel Pipe
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See Standard Drawing E 715-PSLC-03 for General Notes.1.

:NOTE

NON-ABRASIVE SITES

PIPE SERVICE LIFE CRITERIA

SEPTEMBER 2017
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03/31/17/s/ Elizabeth W. Phillips
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pH = 4.0

0.109

Service Life

for 50-year Design 

Thickness required 
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0.170

0.064

0.111

0.064

0.111

0.064

0.111

4.5 5.0 5.5 6.0 6.5

0.138

0.168

0.109 0.109

0.168 0.138

0.079 0.064

0.109

Steel Conduit Type
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AND PROTECTION AT ABRASIVE SITES

REQUIREMENTS FOR CORRUGATED STEEL PIPE THICKNESS 

Structural Plate Steel Pipe-Arch w/Concrete Field Paving
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0.109

0.0640.0790.1090.109

0.109 0.109 0.079 0.064 0.064 0.064 0.064

Fully Bituminous-Coated and Lined Corrugated Steel Pipe-Arch

Fully Bituminous-Coated and Lined Corrugated Steel Pipe

Zinc-Coated Corrugated Steel Pipe-Arch w/Paved Invert

Zinc-Coated Corrugated Steel Pipe w/Paved Invert

Aluminum-Coated Type 2 Corrugated Steel Pipe-Arch w/Paved Invert

Aluminum-Coated Type 2 Corrugated Steel w/Paved Invert

Polymer Precoated Galvanized Corrugated Steel Pipe-Arch

Polymer Precoated Galvanized Corrugated Steel Pipe 

Aluminum-Coated Type 2 Spiral Ribbed Pipe w/ Paved Invert

Polymer Precoated Galvanized Spiral Ribbed Steel Pipe

Aluminum-Coated Type 2 Spiral Ribbed Pipe w/ Paved Invert

Polymer Precoated Galvanized Spiral Ribbed Steel Pipe
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See Standard Drawing E 715-PSLC-03 for General Notes.1.

:NOTE
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ABRASIVE SITES

PIPE SERVICE LIFE CRITERIA
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03/31/17/s/ Elizabeth W. Phillips
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50 Year

Pipe Slope Design Service Life

Minimum pH to Attain 

Less than 3%

3% to 10%

Greater than 10%

75 Year

PIPE PROTECTION

REQUIREMENTS FOR REINFORCED CONCRETE 

4.0

4.5

5.0

4.5

5.0

5.5

reinforced concrete pipe shall not be used.

For a structure pH lower than the minimums listed above, 

E 715-PSLC-03
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LIFE CRITERIA

PIPE SERVICE

Service life criteria do not apply to Type 4 pipe.6.

materials which conform to the designated pipe type and height of cover parameters are acceptable for installation.

Service life criteria apply only to reinforced concrete, corrugated metal, and structural plate metal pipe.  Other 5.

conditions for all abrasive sites with a structure pH = 5.0.

and pipe-arches with concrete field paving are acceptable with the minimum thickness required to satisfy cover 

Corrugated aluminum alloy pipe and pipe-arches with bituminous paved invert and aluminum alloy structural plate pipe 4.

pH = 5.0.

acceptable with the minimum thickness required to satisfy cover conditions for all non-abrasive sites with a structure 

Corrugated aluminum alloy pipe and pipe-arches and aluminum alloy structural plate pipe and pipe-arches are 3.

available thickness.

and side plates.  If the tabulated plate thickness is less than 0.280 in. the bottom plates shall be of the next greater 

The tabulated plate thickness for structural plate steel pipe and pipe-arches reflects the required thickness for the top 2.

"X" entries in the table indicate that a thickness which satisfies the required design service life is not available.1.

:GENERAL NOTES

EISGE
R

D
TE

P
R

I N

E

S

O
F

No.

A

STATE OF

IN AD G

E

E

I

E

R

N
R

S
NOI A

N
L

E
L
I
Z

A
B

ET
H W. PHIL

L
I
P
S

10200124

SEPTEMBER 2017

03/31/17/s/ Elizabeth W. Phillips

/s/ John Leckie 04/10/17



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE





DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



22

29

25

3.2

4.0

4.90.8

0.6

0.33

2

1

TYPE
(cys)

CONCRETE, CLASS A

(lb)

REINFORCING BARS

(sys)

SODDING

APPROXIMATE OUTLET PROTECTOR QUANTITIES

E 718-UNDR-01

INDIANA DEPARTMENT OF TRANSPORTATION

STANDARD DRAWING NO.

DATECHIEF ENGINEER

DATEDESIGN STANDARDS ENGINEER

AND GENERAL NOTES

UNDERDRAIN DRAWING INDEX

SEPTEMBER 2017

EISGE
R

D
TE

P
R

I N

E

S

O
F

No.

A

STATE OF

IN AD G

E

E

I

E

R

N
R

S
NOI A

N
L

E
L
I
Z

A
B

ET
H W. PHIL

L
I
P
S

10200124

/s/ Elizabeth W. Phillips 08/26/16

09/19/16/s/ Mark A. Miller



Underdrain Outlet Pipe (Typ.)

45° Elbow (Typ.)

Elbow Connector Pipe (Typ.)

Transition Pipe (Typ.)

Type 4 Pipe (Typ.)

45° Elbow (Typ.)

Longitudinal Underdrain Trench

Underdrain Outlet Pipe

Type 4 Pipe

1'-0"

2'-2"

V
a
ri
e
s

Elbow Connector Pipe

45° Elbow

Transition Pipe

Longitudinal Underdrain Trench

End Cap

Refer to Underdrain Table

Type 4 Pipe, if Required.

45° Elbow

6" Underdrain Outlet PipeUnderdrain Outlet Pipe

Type 4 Pipe
1'-0" Max.

Type 4 Pipe (Typ.)

TWIN OUTLET DETAIL-PLAN VIEW

OUTLET TRENCH DETAILS

SINGLE OUTLET DETAIL-PLAN VIEW

(Twin Outlet)

Outlet Pipe

Underdrain

(Single Outlet)

Outlet Pipe

Underdrain

2'-0"

Transition Pipe

Pipe Increaser1

1'-2"1'-0"

E 718-UNDR-02

INDIANA DEPARTMENT OF TRANSPORTATION

STANDARD DRAWING NO.

DATECHIEF ENGINEER

DATEDESIGN STANDARDS ENGINEER

UNDERDRAIN DETAILS

SEPTEMBER 2017

from the transition pipe and the 45° elbow.

increaser of the same material as the outlet pipe shall be installed 2 ft 

If the underdrain pipe and the outlet pipe are of different sizes an 1

NOTE:

EISGE
R

D
TE

P
R

I N

E

S

O
F

No.

A

STATE OF

IN AD G

E

E

I

E

R

N
R

S
NOI A

N
L

E
L
I
Z

A
B

ET
H W. PHIL

L
I
P
S

10200124

/s/ Elizabeth W. Phillips 08/26/16

/s/ Mark A. Miller 09/19/16



Structure Backfill Limits

Material Backfill

Limits of Suitable

Shoulder Break

Rodent Screen

Refer to Ditch Outlet Detail

6" Underdrain Outlet Pipe

Rodent Screen

Outlet Protector

6" Outlet Pipe

1

1'-0"

(Match HMA Shoulder Depth)

Suitable Material Cap

Structure Backfill Limits

Refer to Ditch Outlet Detail

Limits of Suitable Material Backfill

Rodent Screen
6" Underdrain Outlet Pipe

Screen

Rodent

Outlet Pipe

Drainage Structure

Similar Structure Wall

Inlet, Catch Basin or

6" Outlet Pipe

Type 4 Pipe or

PVC Connection

6
"

(M
in
.)

Existing HMA Shoulder

(Match Existing Shoulder Depth)

HMA for Underdrains

to Typical Cross Section

New HMA Shoulder, Refer

Structure Backfill
Pipe or Pipes

6" Underdrain Outlet

OUTSIDE SHOULDER INSTALLATION DITCH OUTLET DETAIL

DRAINAGE STRUCTURE OUTLET DETAIL

RETROFIT UNDERDRAIN OUTLET DETAIL (UNDER PAVED SHOULDER)

1

1

MEDIAN SHOULDER INSTALLATION

E 718-UNDR-03

INDIANA DEPARTMENT OF TRANSPORTATION

STANDARD DRAWING NO.

DATECHIEF ENGINEER

DATEDESIGN STANDARDS ENGINEER

UNDERDRAIN DETAILS

SEPTEMBER 2017

1'-0" for median ditches and 2'-0" for side ditches.

freeboard between the outlet pipe outfall and the ditch line shall be 

Table, the minimum outlet pipe slope shall be 0.3%. The minimum 

If underdrain outlet pipe elevations are not shown on Underdrain 1

NOTE:

1

EISGE
R

D
TE

P
R

I N

E

S

O
F

No.

A

STATE OF

IN AD G

E

E

I

E

R

N
R

S
NOI A

N
L

E
L
I
Z

A
B

ET
H W. PHIL

L
I
P
S

10200124

/s/ Elizabeth W. Phillips 08/26/16

/s/ Mark A. Miller 09/19/16



5
'-
0
"

1
'-
6
"

1
'-
6
"

1
'-
6
"

6" (Typ.)

9'-0"

C

C

2-#4 x 4'-8"

1-404

1-404

1-401

1-401

1-404

1-404

2-#4 x 4'-8"

Outlet Pipe or Pipes

1

1

1

Sod

401

#4

404

401

1'-0"

4"

1

1

401 or 404

401 or 404

Rodent Screen

#4

#4

Sod

Sod

Outlet Pipe or PipesClass A Concrete Slab

(Typ.
)

1'-0"

(T
y
p
.)

1
'-
0
"

(Typ.)

1" R

8'-0"

1

1

4"

PLAN VIEW SECTION C-C

TYPICAL SECTION

401 X 9'-4"

3" (Typ.)

8"

3" (Typ.)
Sod Strip

3'-0"

(Typ.)

1" R

404 x 1'-8"

8"

1'-0"

E 718-UNDR-04

INDIANA DEPARTMENT OF TRANSPORTATION

STANDARD DRAWING NO.

DATECHIEF ENGINEER

DATEDESIGN STANDARDS ENGINEER

OUTLET PROTECTOR, TYPE 1

SEPTEMBER 2017

may be moved to accommodate the outlet pipe or pipes.

accommodate the outlet pipe or pipes. The 404 bars in the upslope lug 

The #4 transverse bars in the upslope lug may be field cut to 1

NOTE:

EISGE
R

D
TE

P
R

I N

E

S

O
F

No.

A

STATE OF

IN AD G

E

E

I

E

R

N
R

S
NOI A

N
L

E
L
I
Z

A
B

ET
H W. PHIL

L
I
P
S

10200124

/s/ Elizabeth W. Phillips 08/26/16

/s/ Mark A. Miller 09/19/16





4"

2'-6"

(Typ.)

1" R

(Typ.)

1" R

403

403

404

404

#4

(Typ.)

Sod

Sod

403 or 404

Rodent Screen

403 or 404

Outlet Pipe or Pipes
#4

#4 Class A Concrete Slab

1

1

1

1

SECTION C-C

403 x 3'-10" 404 x 1'-8"

TYPICAL SECTION

5
'-
0
"

3" (Typ.)

3'-0"

2-#4 x 4'-8"

2-#4 x 4'-8"

Sod Strip

Outlet Pipe or Pipes

1

1

C

PLAN VIEW

1-403 (Typ.)

1-404 (Typ.)1
'-
6
"

1
'-
6
"

1
'-
6
"

1-404 (Typ.)

C

1
'-0

"

(T
y
p
.)

6"
 (T

yp
.)

8" 8"

Sod

1'-0"

3" (Typ.)

1'-0"

E 718-UNDR-06

INDIANA DEPARTMENT OF TRANSPORTATION

STANDARD DRAWING NO.

DATECHIEF ENGINEER

DATEDESIGN STANDARDS ENGINEER

OUTLET PROTECTOR, TYPE 3

SEPTEMBER 2017

may be moved to accommodate the outlet pipe or pipes.

accommodate the outlet pipe or pipes. The 404 bars in the upslope lug 

The #4 transverse bars in the upslope lug may be field cut to 1

NOTE:

EISGE
R

D
TE

P
R

I N

E

S

O
F

No.

A

STATE OF

IN AD G

E

E

I

E

R

N
R

S
NOI A

N
L

E
L
I
Z

A
B

ET
H W. PHIL

L
I
P
S

10200124

/s/ Elizabeth W. Phillips 08/26/16

/s/ Mark A. Miller 09/19/16



6
"

6"

5"

5
"

1'-6"

1
'-
6
"

6
" 

P
ip
e
 Ø

Cut Lines

Pipe Ø

           Wire Ø = 0.072"

Mesh Size = 3 Openings per 1"

Rodent Screen

Open End of Rodent Screen

Pipe End Cut to Match Slope

Outlet Protector

Closed End of Rodent Screen

6" Outlet Pipe

E 718-UNDR-07

INDIANA DEPARTMENT OF TRANSPORTATION

STANDARD DRAWING NO.

DATECHIEF ENGINEER

DATEDESIGN STANDARDS ENGINEER

RODENT SCREEN

OUTLET PROTECTOR

SEPTEMBER 2017

EISGE
R

D
TE

P
R

I N

E

S

O
F

No.

A

STATE OF

IN AD G

E

E

I

E

R

N
R

S
NOI A

N
L

E
L
I
Z

A
B

ET
H W. PHIL

L
I
P
S

10200124

/s/ Elizabeth W. Phillips 08/26/16

/s/ Mark A. Miller 09/19/16



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE







DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE





DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE







DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE





DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE





DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE





DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE





DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE





DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



~

~

DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE







DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE





Subbase

2'-0"

1'-0

(T
y
p
.)

6

(M
in
.)

6

(Typ.)

6

90°

Slotted drain pipe

Shoulder

Concrete or HMA

SECTION A-A

PLAN VIEW

A

A

Co

(T
y
p
.)

6'
-6
 (
T
yp
.)

Concrete Barrier

Barrier Delineator 3

Non-Slotted Bend (Typ.)

Inlet Type H

Inlet Type H

Edge of travel lane ETL)
C
o
n
c
re
te
 o
r 

H
M

A
 S

h
o
u
ld
e
r

Edge of travel lane (ETL)

C
o
n
c
re
te
 o
r 

H
M

A
 S

h
o
u
ld
e
r

15" dia. outlet pipe

or as specified

12" Dia. slotted drain (typ.)

Connection pipe 12" dia.

4
5
°

1

E 720-INST-05B

mm/dd/yyDETAILS PLACED IN THIS FORMAT

INDIANA DEPARTMENT OF TRANSPORTATION

STANDARD DRAWING NO.

DATECHIEF ENGINEER

DATEDESIGN STANDARDS ENGINEER

MARCH 2003

shall be centered on top of concrete barrier at the inlets.

Barrier delineators provided to indicate the location of the inlets and 3

details.

See Standard Drawing E 720-INST-05A for inlet Type H placement and 2.

Inlet and outlet pipe orientation to meet site conditions.1

NOTES:

3

WITH SLOTTED DRAIN PIPE

INLET TYPE H

I
R

C

R

A
H

ESI
E

T
D

RE
D

A
EL

V

9750

E

C
.L naV

G

R
P

N

O

S

E
F

I A

No.

STATE OF

ANI D

O

E

G

I
N

R

E
R

EN
S
I N

AL

03/03/03

03/03/03

/s/ Richard L. VanCleave

/s/ Richard Smutzer





A

A6'
-6
 (
T
yp
.)

PLAN VIEW

Co

Concrete Barrier

Barrier Delineator
3

Inlet Type H

Edge of travel lane ETL)

C
o
n
c
re
te
 o
r 

H
M

A
 S

h
o
u
ld
e
r

Edge of travel lane (ETL)

12" dia. outlet pipe

Connection pipe 12" dia.

C
o
n
c
re
te
 o
r 

H
M

A
 S

h
o
u
ld
e
r

(T
y
p
.)

or as specified

12" Dia. slotted drain (typ.)

B

B

4
5
°

1

E 720-INST-05D

mm/dd/yyDETAILS PLACED IN THIS FORMAT

INDIANA DEPARTMENT OF TRANSPORTATION

STANDARD DRAWING NO.

DATECHIEF ENGINEER

DATEDESIGN STANDARDS ENGINEER

MARCH 2003
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assembly details.

for Type S bearing See Standard Drawing 2.

thicknesses plus the external elastomer thicknesses.
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Use only when leveling concrete is required.6

a surface parallel to the finished grade.

Leveling concrete is not required when custom top panels provide 

e.g., stepped panels or rectangular panels on a sloping grade.  
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details and notes.

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

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

the manufacturer.

Reinforcing bar size, length, and spacing shall be determined by 2.

Precast coping unit length shall be 10’-0".1.
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