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SECTION A-A

STEEL PIPE PILE ENCASEMENT PLAN VIEW

REINFORCED-CONCRETE FILLED EPOXY-COATED
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See Section A-A for 
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TABLE OF MATERIALS

designation

Steel H-Pile

diameter

pile
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lb/ft

bars,

Reinforcing

yd‡/ft
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Class A

REINFORCED-CONCRETE ENCASEMENT PLAN VIEW

STEEL H - PILES

6" pitch
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2" cl.
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Section 1

Section 4 Section 2

Section 3

or chill ring 

Weld ring spacer

exterior pile face

ground flush with

Weld shall be

FOR FLUTED PIPE

FOR ROUNDED PIPE

WELDING DETAIL
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1
/4

"

(typ.)

1/2"

or chill ring 

Weld ring spacer

section before inserting extension

Burn four equally spaced slots in lower

6
" 

m
in
. 
la

p

3
"

B-U4a

1/4

G

45°

3/16



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

1
 1
/2

"

4
5
° 4

5
°

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

8 1/4"

HP 14

10 1/4"

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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4

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
/4

"

with the pile exterior face.  See Detail B.

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

Combined Pile Section7.

plate

Web splice 

plates

Backer  

plate

Web splice 

plates

Backer 
plate

Web splice 

plate

Web splice 

See Detail A

plate

Web splice 
plates

Backer  

plate

Web splice 

See Detail B

plates

Backer  

plate

Web splice 

plate

Web splice 

plates

Backer 
plate

Web splice 

splice plate to the lower section.

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.

1/4 F

B-U4a

G

1/4

G

1/4

B-U4a

DETAIL A

4
5
° Plate

Web Splice 

Section Web

H-Pile Upper 

Section Web

H-Pile Lower 

 1/4"

DETAIL B

 1/4"

4
5
°

pile exterior face.

ground flush with 

Weld shall be  P
la
te

B
a
c
k
e
r

Section Flange

H-Pile Upper 

Section Flange

H-Pile Lower 
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4

(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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plate

Flange splice 

plate

Flange splice 



(Typ. @ 4 locations)

1/4" thick backer platesPile splicer

WELDING DETAIL

SECTION A-A

PLAN

ELEVATION

USING MECHANICAL PILE SPLICER

ALTERNATE STEEL H-PILE SPLICE

1
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"

Backer plates
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Section Web
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Section Web

H-Pile Lower 

2 1/2" (Typ. @ 8 locations)

Pile splicer
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1/4

G

45°

Section Flange
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Section Flange

H-Pile Lower 

A

A

1/4" gap
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G
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5/16
Typ. @ 8 locations

2 1/2
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Reinforcing bars

1"–

 1
/2

"–

(between reinforcing bars)

Tooled surface
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BAR BENDING DETAILS

REINFORCING BAR NOTES

See the plans for lap and embedment lengths.7.

noted.

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

Straight bars will be designated by size and length.5.

that bar size.

elsewhere; and the third and fourth digits as the serial number for 

a bridge-railing transition, or 9, indicating that it shall be placed 

be placed in a bridge railing, or 8, indicating that it shall be placed in 

first digit as the bar size; the second digit, 7, indicating that it shall 

Bent reinforcing bars’ marks on standard drawings will consist of the 4.

two digits, e.g., 5, indicate the size of the bar.

digits, e.g., 88, indicate the mark.  The characters preceding the last 

Bent bars will be given a numeric bar mark, e.g., 588.  The last two 3.

except where cover or cl. is indicated.

All dimensions on details shall be measured on centerlines of bars, 2.

bars.

All dimensions on bending diagrams shall be measured out-to-out of 1.
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STANDARD DRAWING NO.

INDIANA DEPARTMENT OF TRANSPORTATION

E 704-BDCG-01

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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DECK DRAIN TYPE OS

SEPTEMBER 2012

2

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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INDIANA DEPARTMENT OF TRANSPORTATION

E 704-BDCG-03

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.

NOTES

Traffic Flow

GrateGrate 3

3

3
details

Profile for 

Grate Shelf 

See Typical 

Grate

SEPTEMBER 2012

DATECHIEF ENGINEER

/s/ Mark A. Miller

/s/ Richard L. VanCleave

DATESUPERVISOR, ROADWAY STANDARDS

09/04/12

09/04/12
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

 7/8" 3/16"

 1/8"

 1/8"

1 11/16"

 3/4"

 7/8"

2
" 1
 1
/4

"
 3
/4

"

5/16" screw (typ.)

Tapped hole for 

 3/8"

Drain basin wall

TYPICAL GRATE SHELF PROFILE

SECTION A-A

8 5/8"

10 3/8"

 5/8"

 3/8"  3/8"  3/8"

1" Radius
1" Radius

1
 1
/4

"

 3
/4

"
1
 1
/4

"

2
"

3
 1
/2

"
7
"

1’-3 3/8"5 3/8"

1’-8 3/4"

3" 6"

1
’-
 1
/2

"

1
0
 1
/2

"

 1
/8

"

1"

 
 

1’-8 3/4"

1’-5 1/8"

11"3" 3"

 
 

 1
/8

" 
(t
y
p
.)

1"

5/8" - 15/16"

Varies

5/8" - 15/16"

Varies

1/2" Holes

1"
1"

PLAN

HALF SECTION B-B

5/16" screws (typ.)

Tapped holes for 
5/16" screws (typ.)

Tapped holes for 

screws (typ.)

Tapped holes for 5/16" 

A A

B

B



CC

SECTION C-C

1’-7"

8 1/2"8 1/2"1" 1"

2
"

 3
/4

"
1
 1
/4

"

Varies (2" @   )

1 1/4"

1
’-
7
"

Varies ( 3/4" @    )

SECTION D-D

D

D

PLAN

(typ.)

holes for screws 

3/8" countersunk 

 1
/2

" 
(t
y
p
.)

1
" 
(t
y
p
.)

1
" 
(t
y
p
.)

 1/2" (typ.)

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

 3/4" (typ.)

1
" 
(t
y
p
.)

STANDARD DRAWING NO.

INDIANA DEPARTMENT OF TRANSPORTATION
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GRATE

DECK DRAIN TYPE SQ

SEPTEMBER 2012

3

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

B

B

A A

1
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PLAN VIEW

1’-7 1/4"  Type SQ          1’-8 1/4"  Type OS

1’-7"  Type SQ          1’-8"  Type OS
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Existing casting
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TYPICAL RING PROFILE
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for details

Ring Profile 

See Typical 

for details

Ring Profile 

See Typical 

when frame is used.

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

SECTION A-A

1’-0"

9
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9
"

6" PVC pipe

Concrete railing

 

A A

PVC solvent cement.

cemented to pipe with 

6" PVC coupler (nominal) 
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6" SMOOTH WALL PVC PIPE 6" PROFILE WALL PVC PIPE

3
"

3
"

 1
/2

"

3
 1
/2

"
2
"

 1
/2

"

6" profile wall PVC pipe6" smooth wall PVC pipe
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SLAB BRIDGE FLOOR DRAIN
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See plans for drain spacing.1.
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Top of Bridge Railing Type FC or FT
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PLACEMENT

CONCRETE BRIDGE RAILING

SEPTEMBER 2012

1’-4"

E 706-CBRT-01

E 702-CJTA-01 

1’-11"

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

 on the median side.

For twin structures or other structures which are placed side by side, this dimension shall be reduced to 5

0 on the median side.

For twin structures or other structures which are placed side by side, this dimension shall be reduced to 4

.as shown on Standard Drawing 

A joint shall be provided between the bridge railing and railing transition at the end of the bridge slab 3.

for details.Construction joint type A.  See Standard Drawing 2

.Minimum lap for #5 bars shall be 1.

GENERAL NOTES

4

4
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< 2% through 8%

the road

High side of

the road

Low side ofSUPERELEVATED SECTION

Varies

Perpendicular to deck

2" 2"

Vertical (plumb)

2% Slope

CROWN SECTION

2"

Vertical (plumb)



ELEVATION

Concrete railing

TS 5 x 4 x 3/8 rail

Rail joint spacing

3’-6 1/4" 3’-6 1/4"

2
’-
0
"

2
’-
2
"

Post spacing (typ.) 3’-8"   3’-8"

Pay limits for steel rail, TF-2

Pay limits for concrete rail, TF-2

(typ.)

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.)

8
"
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"
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"
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4
’-
2
"

1’-6"

5 1/2" 8"

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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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.
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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"
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’-
4
"
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’-
4
"
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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
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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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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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* 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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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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ˆ ˆ

BACK VIEWFRONT VIEW SIDE VIEW
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TS 7 x 4 x  3/16 BLOCKOUT DETAILS
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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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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
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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
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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.
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for details.

Construction joint type A.  See Standard Drawing E 702-CJTA-01 4

diagrams.

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

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

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

RAILING, TX
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4

4

number of window openings.

Adjust dimension X to fit the span length, depending upon the 5

details.

Construction joint type A.  See Standard Drawing E 702-CJTA-01 for 4

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

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

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

Construction joint type A.  See Standard Drawing E 702-CJTA-01 for 4

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

details and notes.

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

All reinforcing bars designated E shall be epoxy coated.1.
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OR TFC DETAILS AT END BENT

BRIDGE RAILING TRANSITION WFC

1

2

3

bending details and notes.

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

Drawing E 706-BRSF-01 for bridge railing type FC dimensions.

length shall be equal to the width of the mudwall.  See Standard 

poured with the concrete bridge-railing transition.  The minimum 

This shall be part of the concrete bridge railing, but it shall be 3

See Standard Drawing E 609-BRJT-01 for joint type I-A.2

transition type TFC.

Drawings E 706-TTFC-01 through -03 for concrete bridge railing 

concrete bridge railing transition type WFC. See Standard 

See Standard Drawings E 706-TWFC-01 through -03  for 1
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SEPTEMBER 2012

type WFC.

type WGB to the end of the concrete bridge railing transition 

Preformed holes, for connection of the guardrail transition 2

type WGB .

Drawings E 601-TWGB-01 through -03 for guardrail transition 

concrete bridge railing transition type WFC. See Standard 

1.  See Standard Drawing E 706-TWFC-01 through -03 for 
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DETAILS AT END BENT

BRIDGE RAILING TRANSITION TFT

1

2

3

bending diagrams and notes.

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

Drawing E 706-BRSF-02 for bridge railing type FT dimensions.

length shall be equal to the width of the mudwall.  See Standard 

poured with the concrete bridge-railing transition.  The minimum 

This shall be part of the concrete bridge railing, but it shall be 3

See Standard Drawing E 609-BRJT-01 for joint type I-A.2

bridge railing transition type TFT details. 

See Standard Drawings E 706-TTFT-01 through -03  for concrete 1
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TFT ATTACHMENT OF GUARDRAIL

BRIDGE RAILING TRANSITION TFC OR

SEPTEMBER 2012

or TFT.

TGB to the end of the concrete bridge railing transition type TFC 

Preformed holes, for connection of the guardrail transition type 2

for guardrail transition type TGB.

type TFT.  See Standard Drawings E 601-TTGB-01 through -05 

E 706-TTFT-01 through -03 for concrete bridge railing transition 

bridge railing transition type TFC.  See Standard Drawings 

See Standard Drawings E 706-TTFC-01 through -03 for concrete 1.  
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SEPTEMBER 2012

 

for details.

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

FC details.

See Standard Drawing E 706-BRSF-01 for concrete railing type 2

diagrams and General Notes     .

See Standard Drawing E 706-MSRW-10 for reinforcing-bar 1.
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SEPTEMBER 2012

2

3

1

 

for details.

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

FT details.

See Standard Drawing E 706-BRSF-02 for concrete railing type 2

diagrams and General Notes     .

See Standard Drawing E 706-MSRW-10 for reinforcing-bar 1
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for details.

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

FC details.

See Standard Drawing E 706-BRSF-01 for concrete railing type 2

diagrams and General Notes     .

See Standard Drawing E 706-MSRW-10 for reinforcing-bar 1.
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for details.

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

FT details.

See Standard Drawing E 706-BRSF-02 for concrete railing type 2

diagrams and General Notes     .

See Standard Drawing E 706-MSRW-10 for reinforcing-bar 1
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for details.

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

FC details.
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FT details.
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See Standard Drawing E 703-BRST-01 for reinforcing-bar bending diagrams and notes.7.
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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.
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E 609-TBAE-01 for details.

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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details and notes.

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

1.  See Standard Drawing E 703-BRST-01 for reinforcing-bar bending 
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SEPTEMBER 2012
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4

2 Drawing E 706-BRPP-01 for details.

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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CONCRETE BRIDGE RAILING
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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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TRANSITION, TPS-1

CONCRETE BRIDGE RAILING
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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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TRANSITION, TPS-1

CONCRETE BRIDGE RAILING
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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.
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TRANSITION, TPS-2

CONCRETE BRIDGE RAILING

SEPTEMBER 2012
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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.

Holes for attachment of steel bridge railing type TF-2.  See 5

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.

See Standard Drawing E 706-TTTF-04 for reinforcing-bar 2.

sections.

See Standard Drawings E 706-TTTF-02 and E 706-TTTF-03 for 1.
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TRANSITION, TTF-2

CONCRETE BRIDGE RAILING

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.
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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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(typ.)
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5

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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face batter.

These bars shall be field bent to provide 2" clearance along the front 6

Drawing E 609-TBAE-03 for details.

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

See Standard Drawing E 706-TWFC-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-TWFC-01 for elevation and plan.1.
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See Standard Drawing E 703-BRST-01 for reinforcing-bar bending 1.
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1.  See Standard Drawing E 707-BPBF-04 for General Notes.
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set.

contact between the seat and the bearing pads when the beams are 

Finished concrete shall be ground if necessary to ensure full and level 

The bridge seat shall be finished level at the time concrete is placed.  4.

may be required to obtain a level seat.

The Contractor shall check that the bearing seat is level. Grinding 3.

plus the two external layers thickness.

 is defined as the summation of all internal elastomer thickness rth2.

dimension parallel to longitudinal bridge axis.

The rectangular Elastomeric Bearing Pad shall be placed with L 1.
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1 1/2"

1/3"1 1/2 "

0.1046 in.

2"2"1"

 for Table of Dimensions.6.   See standard drawing 

Minimum thickness 

  (for shim plate). + flange thickness + Minimum dimension required is 

Equivalent rolled angle shape with stiffeners may be used in lieu of welded plates.

, which corresponds to 12 gage stainless coils.The shim thickness is 

 whichever is greater.   or    Wt = W +     Wt = Wf +      Lt = L + 

1.  The bearing plate size shall be calculated as follows:
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E 726-BEBP-04 

assembly details.

for Type S bearing See Standard Drawing 2.

thicknesses plus the external elastomer thicknesses.

 is defined as the summation of all internal elastomer rth1
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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 bars’ size, length, and spacing shall be determined by 2.

Precast coping unit length shall be 10’-0".1.
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2

details and notes.

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

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

of a precast coping where used in conjunction.

The front face of a cast-in-place coping shall match the front face 2

Reinforcing bars’ ends shall be 2" short of near side of each joint.

Coping joints shall coincide approximately with the panel joints.  1.
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