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FOR CLEAR  ZONE

TEMPORARY CHECK DAM, TRAVERSABLE
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of the adjacent upstream check dam.

downstream check dam is at the same elevation as the toe 

Ditch check dams shall be spaced such that the top of the 1.

NOTES:
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Spillway width equals ditch bottom width, min. 2 ft.3

count toward trap capacity of 2-year 24-hour storm event.

elevation of sediment trap riprap. However, over-excavation does not 

sediment trap capacity.  It shall not be excavated to below the bottom 

This area may be excavated below planned ditch grade to achieve 2

direction of traffic while the far side slope may be 2:1 maximum.

Slope should be 3:1 maximum on the near side with respect to the 1
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BAG PROTECTION

TEMPORARY EROSION CONTROL INLET
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may be rotated 45 degrees to the bag’s frame.

Bag frame shall be secured in place by weight of inlet grate. Grate 4

Frame with bag to be placed over inlet opening.3

Secured by nails.

the opening size pushed through opening to form weephole. 

Geotextile bag shall be fabricated from piece of geotextile 2 times 2

Frame opening sized to match inlet opening.1

NOTES:
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For use with inlets of up to 3’ x 3’.1

NOTE:
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SILT FENCE

TEMPORARY
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    embedment of 8 in. is maintained.

Silt fence may be placed by plowing if minimum 2.

be placed as close as possible to edge of construction limits.

Dimension can vary based on right of way availability.  Silt fence shall 1

NOTES:
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Maximum allowed runoff captured from offsite drainage area is 

runoff before entering the disturbed portion of project site. 

Diversion Interceptor Type C shall be used to collect offsite 3

grades and haul roads.

ridges shall not exceed 100 ft.  Ridges shall be used for dividing 

divert runoff from long narrow corridor. Maximum length of the 

Diversion Interceptor Type B shall be a series of ridges used to 2

embankment runoff to slope drains during grading operations.

Diversion Interceptor Type A shall be used to control 1

NOTES:
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BEAM OR GIRDER STRUCTURE
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RCBA thickness.3

Limits of polyethylene bond breaker.2

and RCBA.

Terminal joint elevation shall match elevation of adjacent PCCP 1

NOTES

FOR USE WITH PCCP

TERMINAL JOINT

REINFORCED CONCRETE BRIDGE APPROACH

/s/ Richard L. Van Cleave

1
0
"

dense graded subbase

Subbase for PCCP or 

Terminal joint

A

A 12 - #5

#5 x 7’-8"

1
0
"
 

HMA Surface, type B

HMA Intermediate, type B

Width of PCCP or RCBA, whichever is less

Limits of terminal joint

6" (typ.)

#5 (typ.)
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REQUIRED AREA FREE
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NO. OF CRT
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CONNECTOR SYSTEM
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CURVED W-BEAM GUARDRAIL SYSTEMS

TERMINAL SYSTEM

connector system.

This dimension shall be 5 ft for the 35 ft radius curved W-beam guardrail

radius.

A minimum 4 ft width shoulder shall be used with a 15 ft minimum drive

be 2:1 or flatter.

The embankment slope behind the curved W-beam guardrail system shall

guardrail shall not be bolted to this post.

For the 8’-6" radius curved W-beam guardrail terminal system,

panels to be removed for each type of curved W-beam guardrail system.

are to be omitted.  See Table CWGS-03 for the number of guardrail

outside of the clear zone and the plans specifically state that panels

W-beam guardrail terminal system only where the bridge railing falls

A maximum of two guardrail panels may be omitted from the curved

W-beam guardrail connector system shall be used.

run of guardrail only at a driveway.  For a public road approach, a curved

A curved W-beam guardrail terminal system shall be used to terminate a

same as for the guardrail specified for the adjacent run.

Except where otherwise shown, all hardware and installation shall be the

shown on the plans in accordance with Table CWGS-3.

The type of curved W-beam guardrail system to be used shall be as

curved W-beam guardrail system is specified.

E 601-CWGS-01 through -06, and E 601-CWGT-01 and -02 where a

This drawing shall be used in conjunction with Standard Drawings

4.

3.

5.

2.

1.
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Expanded polystyrene, 1/2" thickness

LEGEND

details and notes.

See Standard Drawing E 703-BRST-01 for reinforcing-bar bending 5.

All reinforcing bars shall be epoxy coated.4.

Flowable backfill if slab bridge.3

.
A

See plans for t2

Joint type 1A.  See Standard Drawing E 609-BRJT-01 for details.1

NOTES
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R.C. bridge approach
Concrete bridge deck

Dense graded subbase

PAVEMENT LEDGE DETAIL
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#8 or #9

Coarse aggregate

min. thickness 6 mils

2 layers of polyethylene, 
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min.

(Billed with end bent)

5905 spaced @ 1’-0"
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Quantities are for one side’s
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R.C. bridge approach
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STANDARD DRAWING NO.
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TFC, TPF-1, TPF-2, TPS-1, OR TPS-2
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GENERAL NOTES

cement concrete pavement.

See the plans for thickness of RCBA and its extension to be used with a terminal joint and portland 6

See the plans for thickness of RCBA and its extension to be used with asphalt pavement.5

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

bridge end as shown on the plans.

This end of the reinforced concrete bridge approach extension shall match the construction at the 3

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

See Standard Drawing E 609-RCBA-01 and the plans for reinforced concrete bridge approach details.1
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SECTION A-A

STEEL PIPE PILE ENCASEMENT PLAN VIEW

REINFORCED-CONCRETE FILLED EPOXY-COATED

Flow line Flow line

 

reinforcing bars

Limits of 

Plain concrete

pipe pile limits

Epoxy coated steel 

A

encasement

Plain steel pipe pile 

Top of pile

 

2
’ 

m
in
.

reinforcement

1/4" Ø spiral 

 

1
0
’

#6

(end plate not shown)

Bottom of pipe pile

epoxy coating limits.

See Section A-A for 

steel pipe pile.

14" Ø epoxy-coated 

6" pitch (0.9 lb/ft)

1/4" Ø spiral with 

spaced) (9.0 lb/ft)

6 - #6 bars (equally 

A

0.12HP 14

HP 12

HP 10

5.8

5.6

5.4

0.10

0.08

2’-3"

2’-0"

1’-9"

TABLE OF MATERIALS

designation

Steel H-Pile

diameter

pile

Minimum

lb/ft

bars,

Reinforcing

yd‡/ft

concrete,

Class A

REINFORCED-CONCRETE ENCASEMENT PLAN VIEW

STEEL H - PILES

6" pitch

1/4" Ø spiral with 

Steel H-pile
2" cl.

(equally spaced)

6 - #4 bars 

/ft)
3

(0.04 yd

Class A concrete 

2" cl.

Class A concrete
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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

WELDING SEQUENCE

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:

STANDARD DRAWING NO.
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E 701-BPIL-03
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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

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
/4

"

Backer plates

Backer plates

Pile splicer

o
r 
p
il
e
 s

p
li
c
e
r

B
a
c
k
e
r 
p
la
te

exterior pile face

ground flush with

Weld shall be

4
5
°

Section Web

H-Pile Upper 

Section Web

H-Pile Lower 

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

Pile splicer

B-U4a

1/4

G

45°

Section Flange

H-Pile Upper 

Section Flange

H-Pile Lower 

A

A

1/4" gap

1/4

G

45°

B-U4a

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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5"

HOOK A J HOOK A

#3

#4

#5

#6

#7

#8

#9

#10

11"

10"

8"

7"

6"

3"

4"

5"

6"

7"

8"

10"

8"

#11

#14

#18

SIZE

BAR

HOOK

90°

D

2 1/4"

3 3/4"

4 1/2"

5 1/4"

6"

9 1/2"

12"

18 1/4"

24"

1’-3"

1’-5"

1’-7"

2’-3"

3’-0"

11 3/4"

1’-1 1/4" 

1’-2 3/4"

1’-9 3/4"

2’-4 1/2"

1’-0"

1’-2"

1’-4"

1’-7"

1’-10"

2’-0"

6"

180° HOOK

STANDARD END HOOKS

3"

10 3/4"

2’-7"

3’-5"

D D

180° HOOK 90° HOOK

Detailing Dimension Hook A

J

Detailing Dimension

1
2
d

H
o
o
k
 A

d d

min.

4d or 2"
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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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"
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"

1
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1
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5
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1
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/4

"

 3/8" 3/8"

1’-8 3/4"

3" 3"

1’-10 1/2"

 
 

2
 1
/2

"
5
 1
/2

"

5/16" screws

Tapped holes for

5/8"

10 7/8"

9"

SECTION A-A HALF SECTION B-B

PLAN

5/8" - 2 1/8"

Varies 

screws (typ.)

Tapped holes for 5/16" 

 2" Radius

1/2" Holes

2" Radius2" Radius

5/16" screws (typ.)

Tapped holes for

B

B

A A

5/16" screw (typ.)

Tapped hole for 

Drain basin wall

 3/16"  1/8"

 1/8"

 3/4"

1
 1
/4

"

2
"

 3
/4

"

2 3/16"

1"

 1/2"

(OUTLET SIDE OF BASIN)

TYPICAL GRATE SHELF PROFILE A

 1/2"

Drain basin wall

screw (typ.)

Tapped hole for 5/16" 

 1/8"

 1/8"

 3/16"

1"

2"

 3
/4

"
1
 1
/4

"

2
"

 3/4"

 13/16"

(NON-OUTLET SIDE OF BASIN)

TYPICAL GRATE SHELF PROFILE B
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D

SECTION C-C

C
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1" 1"
1
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"

CC

D
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GRATE

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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STANDARD DRAWING NO.

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
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 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
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/4

"
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"
1
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3
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"
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1
0
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"
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"
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1’-8 3/4"
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11"3" 3"
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" 
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y
p
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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
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CC

SECTION C-C
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1
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"

Varies (2" @   )
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1
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Varies ( 3/4" @    )
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y
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STANDARD DRAWING NO.

INDIANA DEPARTMENT OF TRANSPORTATION

E 704-BDCG-04

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
 5
/1

6
"

1 5/16"

1
’-
7
"

3 1/4"

2" 1 1/4"

1
’-
9
 1
/8

"

1
’-
7
 1
/4

"

1
’-
4
 3
/4

"

1
 1
/4

"
2
"

3
 1
/4

"

PLAN VIEW

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

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

1’-9 1/8"  Type SQ          1’-10 1/8"  Type OS

Existing casting

 15/16"

2 3/16"

2
"

1
 1
/4

" 2
"

1
 1
/4

"
 3
/4

"

1
 1
/4

"

1 1/8"

 1/8"

 7/8"

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
"

9
"

6" PVC pipe

Concrete railing

 

A A

PVC solvent cement.

cemented to pipe with 

6" PVC coupler (nominal) 

1’-0" 1’-0"

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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3.29 CFTConcrete, class C

40.0 LBSReinforcing bars

E 706-BRSF-03 

details and notes.

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

for General Notes      .See Standard Drawing 1.
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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
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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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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 

/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

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"

2
’-
4
"

2
’-
4
"

1’-1"
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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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4
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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
 1
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1
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"

6
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"
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W 6 x 25 post

ˆ ˆ

BACK VIEWFRONT VIEW SIDE VIEW

TOP VIEW

FOR CURB MOUNTED POSTS

TS 7 x 4 x  3/16 BLOCKOUT DETAILS

thrie beam

Single element 

1
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6
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7"
1
’-
3
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4
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"
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"
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"
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"
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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

/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



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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(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

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
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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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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.

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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FT 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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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.
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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.

NOTE

/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

7
"



PLAN

ELEVATION

B C D

Reinforced concrete bridge approach

A

11’-6" 2’-4" 1’-11" 4’-3"

8"

6 rear face)

(6 front face,

12-#5 x 15’-1"

(8 each face)

16-#5 x 6’-0"
holes

5 - 1 1/4" Ø 
(1 each face)

2-#5 x 6’-8"

9
"

11’-6" 4’-3" 4’-3"

2
’-
9
"

2" 2"

8" 1’-8"

Min. Lap

1’-6"

8
"

2
" 
c
l.

3
’-
9
"

1
’-
9
 3
/4

"

Rear Face

Front Face

21-5807

16-5803

#5

#5

20’-0" - Pay Limits of Concrete Bridge Railing Transition, TFT

21-5800  

16-5810

1-#5 x 10’-1"

28-5806  

16-5817

A B C D

STANDARD DRAWING NO.

INDIANA DEPARTMENT OF TRANSPORTATION

E 706-TTFT-01

PLAN AND ELEVATION

TRANSITION TFT
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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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TRANSITION, TPF-1

CONCRETE BRIDGE RAILING

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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TRANSITION, TPF-1

CONCRETE BRIDGE RAILING

SEPTEMBER 2012
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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

SEPTEMBER 2012

4

4

4

3

3

2

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

SEPTEMBER 2012
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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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STANDARD DRAWING NO.

INDIANA DEPARTMENT OF TRANSPORTATION

E 706-TTPP-07

TRANSITION, TPS-2
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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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See Standard Drawing E 703-BRST-01 for reinforcing-bar bending 1.
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(typ.)

(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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4

4

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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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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NOTES:

4 /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



–6"

–3/8" to -1/4"

+
1
/2

" 
to
 -
1
/4

"

+3/8" to -1/4"

+3/8" to -1/4"

SECTION C-C

–
1
/4

"

–
1
/4

"

–
1
/4

"

 

 

 

 

 

 

 

 

+1/4" per 25’ of length (+1" max.) 
6

–1/2" tolerance for centers of inserts to end of beam –1/2" tolerance for centers of inserts to end of beam

4
=2"

+
0
 t
o
 -
3
/8

"

–1/8"

Threaded inserts or 1" dia. holes (typ.)

Camber 5

ELEVATION

PLAN

–1/4"
1" dia. holes

of length, –3/4" max.
and parallel to centerline of beam: –1/8" per 10’
Variation from a straight line, end to end of beam

7

4

C

C

–1/2"–1/4"

8

 Brg.ˆ

8

 Brg.ˆ
–1/4"

–1’-8" for strand hold-down point

–1/2" for spa. < 12"

–1" for spa. = 12"

–6"

–
1
/2

"

–1/2"

STANDARD DRAWING NO.

INDIANA DEPARTMENT OF TRANSPORTATION

E 707-BPBF-03

SEPTEMBER 2012

PRESTRESSED BULB-TEE BEAM

FABRICATION TOLERACES

Location of handling device.5

beam height.

respect to top and bottom sufaces.  Vertical tolerance shall be –1/8" per 12" of 

Horizontal tolerance of beam ends for deviation from a true vertical with 4

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

more than –1/2".

Center of gravity of depressed-strands group at the end of beam shall not be 2.

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

NOTES:

5

/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

–
1
"

5



































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



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



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



~

~

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

B8



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

















SECTION A-A

1
’-
0
"

  
  
 D

th
ic
k
n
e
s
s

  
 W

a
ll

D
/3

D
/3

D
/3

Trim expansion material to this line

min. thickness 1/8"

Polychloroprene joint membrane, 

AA

Expansion material

2 - 3/4" chamfers

Top of footing

B

B

WALL FRONT FACE SECTION B-B

6"

Polychloroprene joint membrane

Top of footing

Front face of wall
Rear face of wall

STANDARD DRAWING NO.

INDIANA DEPARTMENT OF TRANSPORTATION

E 724-BJTS-01

SEPTEMBER 2012

EXPANSION JOINT

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

/s/ Richard L. Van Cleave1’-6" 1’-6"

3"

Expansion material

Front face of wall

Rear face of wall

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

Expansion material in joints shall be preformed joint filler.1.

NOTES













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







STANDARD DRAWING NO.

INDIANA DEPARTMENT OF TRANSPORTATION

E 726-BEBP-03

SEPTEMBER 2012

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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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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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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MSE WALL

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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TYPICAL CONSTRUCTION
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shall not be less than 7 ft.

In urban area or on Interstate route, mounting height 5

signs. Type A warning light required on all construction4.

advisory speed plaque. lower than the top of the

warning sign shall not be  bottom of the construction

adjacent to the sign.  The  above the edge of pavement

not less than 4 ft  closest to the roadway at a height

on the post  another construction sign, may be mounted

with  An advisory speed plaque, required to be placed3

evaluation criteria.

NCHRP 350 crash  Signs, lights, and supports shall satisfy2

notes.

See Standard Drawing E 801-TCSN-11 for additional 1.
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FOR INTERMITTENT USE

WORKSITE SPEED LIMIT SIGN ASSEMBLY
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Sign series shown is for freeway or expressway application.5.

the posted speed limit for the roadway under construction.

The worksite speed limit shall be at least 10 mph below 4.

worksite speed limit sign.

Advance warning sign speed limit shall match that on 3.

placement.

See Standard Drawing 801-TCDV-05 for lateral and vertical 2

NCHRP 350 crash evaluation criteria.

If not trailer mounted, signs and supports shall satisfy 1.

NOTES:
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SIGN ASSEMBLY

WORKSITE SPEED LIMIT
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Sign series shown is for freeway or expressway application.5.

speed limit for the roadway under construction.

The worksite speed limit shall be at least 10 mph below the posted 4.

limit sign.

Advance warning sign speed limit shall match that on worksite speed 3.

See Standard Drawing 801-TCDV-05 for lateral and vertical placement.2

crash evaluation criteria.

If not trailer mounted, signs and supports shall satisfy NCHRP 350 1.

NOTES:
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LONGITUDINAL PLACEMENT

SIGN ASSEMBLY

WORKSITE SPEED LIMIT

SEPTEMBER 2012

sign.

be used and placed immediately to the right of the normal speed limit 

For a rural Interstate route application, a truck speed limit sign shall 4

assembly requirements.

See Standard Drawings E 801-TCDV-10 and -11 for additional notes on 3.

normal speed limit signs.

2-mile intervals throughout the worksite, or adjacent to the existing 

each crossroad or the last entrance ramp for each interchange, at 

Worksite speed limit sign assemblies shall be placed 500 ft beyond 2.

site are open to traffic traveling in the same direction.

the roadway only where all travel lanes approaching the construction 

Worksite speed limit sign assemblies shall be placed on both sides of 1.
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SIGN IDENTIFICATION CODES
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R Regulatory sign

W Warning, construction, & maint. signs
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Information
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KEY

Reflective sheeting (Silver with reverse screen transparent Red) prismatic

Reflective sheeting (Silver with reverse screen transparent Blue) prismatic
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B

Cut - Out letters which are painted black or as per specifications

Copy as per specifications

Brown background with prismatic reflective sheeting
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Reflective sheeting (Fluorescent Yellow), prismatic

Reflective sheeting (Fluorescent Yellow-Green), prismatic
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See Standard Drawing E 805-SGCF-03 for foundation details and 2
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See Standard Drawing E 805-SGCF-03 for foundation details and General Notes.2

See Standard Drawing E 805-SGPB-01 for anchor bolts details.1
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GENERAL NOTES
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2 in.

flush with the sidewalk.

For sidewalk installation, the concrete footpad shall be 6.

details.

 for anchor bolt See Standard Drawing 5

differences of individual designs for all accepted cabinets.

Foundation Types P-1 and M shall conform to all minor 4.

More inlets shall be installed as required on plans.

Conduit inlets not used shall be capped below grade.  3.

installed per foundation.

 dia. conduit inlets shall be A minimum of three 2.

concrete as the foundation.

Concrete walk shall be constructed of the same class of 1.
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foundation details and General Notes.

See Standard Drawing E 805-SGCF-03 for 4

below top of existing foundation.

Existing anchor bolts shall be cut at or 3.

P-1 foundation details.
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M foundation details.
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See Standard Drawing E 805-SGDH-02 for detector housing detail.1
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See Standard Drawing 3.
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See Standard Drawing 1.

NOTES

2

09/04/12

09/04/12

/s/ Richard L. VanCleave

/s/ Mark A. Miller

DATECHIEF ENGINEER

DATESUPERVISOR, ROADWAY STANDARDS

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



DESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATEDESIGN STANDARDS ENGINEER

CHIEF HIGHWAY ENGINEER DATE

DESIGN STANDARDS ENGINEER

DATE



TO BE USED IN DETECTOR HOUSING

DISCONNECT CONNECTOR KIT

Crimp connector

Fuseholder

Crimp connector

proof connection

Use shrink tube to water

beacon

3C/14 to flashing

and service point

3C/14 to handhole

DETECTOR HOUSING CONNECTIONS DETAIL

2" conduit

1" conduit

indication to service point

run continuously from signal

Spare wire used as ground to

(See detail above)

Connector kits

min.
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controller
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TRAFFIC SIGNAL

for Section B-B

See Standard Drawing E 805-SGLI-02

be sawed in front of the stop line.

the intersection geometrics; a loop can

3   This distance is typical depending on

.

2   

shall govern.

the event of discrepancies, this detail

are to be considered as schematic only. In

1.  Loop saw-cuts as shown on plan sheets
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.2.    See Standard Drawing E 805-SGGR-01 to -03 for grounding details

1    See Standard Drawing E 805-TSCS-05 for handhole details.

NOTES:

DIMENSIONS, AND BASE PLATE WELD DETAIL

SINGLE SIGNAL ARM POLE ELEVATION,

TRAFFIC SIGNAL CANTILEVER STRUCTURE

15’ to 35’

L

ARM LENGTH

CANTILEVER

1

1
’-
6
"

L (Varies)

Base plate

POLE ELEVATION

m
in
im

u
m

Pole Section 1

SECTION 1

Handhole A

Top cover

1

See Detail A

Handhole B

5/16"

5/16"

arm details.

E 805-TSCS-01 for signal

See Standard Drawing

DIAMETER

BASE

THICKNESS

WALL

17"

24"

E 805-TSCS-04

See Standard Drawing

POLE DIMENSIONS

>35’ to 60’

2
’-
0
"

2
’-
7
"

S
ig

n
a
l 
a
rm
 m

o
u
n
ti
n
g
 h

e
ig

h
t 
(2

2
’ 

m
a
x
.)

weld

Seal

Base plate

2
"

Pole outside face

DETAIL A

POLE/BASE PLATE WELD

5/16" x 2" Backing ring

(5/16 + 0.44) x 5/16)

45°

1/4
1/8

5/16"5/16"

weld

Seal
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bottom, and on the side of pole as shown. 

5   If seam welds are used, the weld location for the arms shall be along the 

and signs for each arm length.

4.  See Standard Drawings E 805-TSCS-06 and -07 for placement of signal 

on the arm.

3   Arm rise R is measured in the undeflected position without vertical loads 

than 1.5 times the inside dimension of the end section.

assembly shall achieve a snug tight joint, with minimum overlap not less 

2   Optional splice can be used for arm length of greater than 40’.  Field 

The inlet diameter shall be 1 3/4" with rubber grommet (Typ.)

1   Number of cable inlets depends on arm L (See Arm Dimensions Table).  

NOTES:
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rm
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e

AT POLE

DIAMETER

ARM

ELEVATION
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End Cap
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Inlet D

2

 

Inlet E
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L

2     30’-0" min.
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R
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A, B

A, B

A, B

A, B

A, B, C

A, B, C

A, B, C, D

A, B, C, D, E

A, B, C, D

A, B, C

INLETS

CABLE

1’-3"

1’-8"

2’-1"

2’-6"

10"

Pole Section 1

H
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n
d
h
o
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 B
 s

p
a
c
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6

(in.)

THICKNESS

ARM WALL

(in.)
R

2
’-
0
"

Top Cover

5/16" 7 1/2"

5/16"

5/16"

5/16"

5/16"

5/16"

5/16"

5/16"

5/16"

1’-0 1/2"

1’-5 1/2"

1’-10 1/2"

2’-3 1/2"

5/16"

E 805-TSCS-04 for connection

See Standard Drawing

ARM DIMENSIONS TABLE

5

=3RE
n
d
 s
e
c
t.

2
R

2

TYPICAL SEAM WELD

OPTIONAL ARM SPLICE DETAIL

5/8" thru bolt

drilled hole for 5/8" bolt

thickness 3/16" min. and with

End section extension with wall

washer and lock nut

hole for 5/8" bolt with curved 

thickness 5/16" and field drilled 

Base section with wall 

5
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SPLICE PLATES, AND POLE TOP COVER DETAILS

SIGNAL ARM POLE BASE PLATE, BOTTOM

TRAFFIC SIGNAL CANTILEVER STRUCTURE

trimming the washer will not be allowed.

Bolt circle shall allow clearance for the plate washer.  Cutting or 2.

details.

See Standard Drawings E 805-TSCS-11 and -12 for bottom splice 1

NOTES:

1
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4
 1
/4

"

4" Radius

PLAN
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"

PLAN
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"
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 1
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6
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4
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6
"

3 7/8" 1’-4 1/4"

2’-0" 2’-6"

1’-11" Bolt Circle

BASE PLATE A BASE PLATE B

12" Diameter Hole

2’-7" Bolt Circle

4" Radius

BOTTOM SPLICE PLATE

D

B

90° (Typ.)

2"2"

SECTION B-B
SECTION C-C

Diameter)
(Inside Pole

Circle)
(Bolt

B B

C C

BOTTOM SPLICE PLATE

3"

(Section 1)

Inside Pole Diameter

pole diameter

Outside

pole diameter

Outside

2
’-
0
"

    direction 

Combination arm

1

(For Cantilever Arm Length Greater Than 35’ to 60’)

1

1" Thick plate
rubber grommet

3" ł Center hole with

with rubber grommet

4" Ø center hole

1" Thick

D - 5/8"

B3"

2’-6"

2
’-
6
"

2’-0"

3 7/8"

4 1/16"

4 1/16"4 1/16" 1’-9 7/8"3 7/8"

9" Diameter Hole

4 - 1 1/8" ł Tapped holes

6 - 1 1/8" Ø tapped holes

2 1/2"Ø Hole

2
 1
/2

"

1
 3
/4

"

(For Cantilever Arm Length of 35’ or Less)

POLE TOP COVER

AA

6
"

SECTION A-A

"2
1Diameter at pole top + 

washers

Self locking

D (inside)

Pole section 1

Handhole B

Pole bottom splice plate

1/8" Removable top

hex bolt with lock washer

2 - 1 1/8" x 1 1/2" Stainless steel

1/8" Top cover 

splice plate

bolt circle of pole

Bolt circle shall match

4
"

5/16

1

center of pole

pole, facing

welded inside 

3/8" J or C hook 
to top cover and steel pole

1’-3" length, welded or pop riveted

#35 galvanized sash chain



TOP OF GUSSET PLATE

ELEVATION OF GUSSET PLATE
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SIGNAL ARM CONNECTION DETAIL

SECTION E-E

SECTION D-D

Typ

Handhole B

THICKNESS

PLATE

FLANGE

Flange plate

X°

X°

x        

FLANGE PLATE 

Rotation Point

Backup Ring

Signal Arm

gusset plates
         - Thickness of

in pole and flanges
grommet for cable access

bending radius Rs

Ring stiffener with

Flange plate

Ring stiffener (typ.)

1/4

1/4

1/4

17 1/2" X 17 1/2"

27 1/2" X 27 1/2"

3/8"

1/2"

1 1/2"

1 3/4"

1 1/8" - 7 UNC x 4 1/4" LONG

1 1/2" - 6 UNC x 6 1/4" LONG

GUSSET PLATE

RING STIFFNER

1/8

2 - flat washers
with 1 - hex nut &

4 - Bolts each

( See Table)

( 
S
e
e
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a
b
le
)

( 
S
e
e
 T

a
b
le
)

( See Table)

( See Table)

( 
S
e
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a
b
le
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>35’ TO 60’

plus 1 1/2"
Rs = pole radius

PLATES AND BOLTS FOR SIGNAL SINGLE ARM CANTILEVER

DETAIL B - ARM WELD
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/1

6
"

 5
/1

6
"

2"
Arm tube

Ring

5/16" x 2" Backing 

Face

Outside 

(5/16 + 0.44) x 5/16

45°

1/4

 

< X°
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A x B

Flange Plate 

INDIANA DEPARTMENT OF TRANSPORTATION

STANDARD DRAWING NO. E 805-TSCS-04

SIGNAL ARM CONNECTION DETAILS

TRAFFIC SIGNAL CANTILEVER STRUCTURE

SEPTEMBER 2012

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

09/04/12

09/04/12

/s/ Richard L. VanCleave

/s/ Mark A. Miller

DATECHIEF ENGINEER

DATESUPERVISOR, ROADWAY STANDARDS

E 805-TSCS-02.

and are listed in the Arm Dimension Table on Standard Drawing 

R is the arm rise and L is the arm length.  Both R and L vary 

at the angle X.  The angle X is described as arc tan R/L, where 

The required signal arm rise shall be built into the gusset plate 2

See Standard Drawing E 805-TSCS-05 for Handhole B details.1.

NOTES:

t

1/8weld

Seal 
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E 805-TSCS-01 and -08 for handhole locations.3    See Standard Drawings 

      plate with rolling direction vertical.

      In lieu of fabricated handhole frame as shown, frame may be cut from 3"

      all other locations.

      Handhole A shall be used at the base of the pole.  Handhole B shall be used at

NOTES:
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R

(T
yp
.)

8" x 12" x 3/16" Plate
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6
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8
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2
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2
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 "
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3
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Arm Axis
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FRAME DETAIL COVER

COVERFRAME DETAIL

(Typ.)

holes

1/2" Ø
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holes

1/2" Ø

galvanizing

 3/8" - 20 Chase thread after

Drill and tap for 4 screws,

3"3"
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/2
 "

 1
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 "
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LOADING FOR ARM OF 35’ OR LESS

PLACEMENT OF SIGNALS AND SIGNS

TRAFFIC SIGNAL CANTILEVER STRUCTURE

for foundation types A and C.

length of 35 ft or less.  See Standard Drawings E 805-TSCS-15 and -17 

conditions.  Foundation types A and C are designed for arms having 

The structure arms and pole are designed for the above loading 1.

NOTE:
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LOADING FOR ARM OF GREATER THAN 35’ TO 60’

PLACEMENT OF SIGNALS AND SIGNS

TRAFFIC SIGNAL CANTILEVER STRUCTURE

E 805-TSCS-16 and -18 for foundation types B and D.

length of greater than 35 ft to 60 ft.  See Standard Drawings 

conditions.  Foundation types B and D are designed for arms having 

The structure arms and pole are designed for the above loading 2.

See Standard Drawing E 805-TSCS-06 for Legend.1.

NOTES:
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Pole Section 1.

Base diameter of Pole Section 2 shall be equal to top diameter of 3

details.

See Standard Drawing E 805-SGGR-01 to -03 for grounding 2.

See Standard Drawing E 805-TSCS-05 for handhole details.1

NOTES:

top of pavement to the camera lens.

Maintain 40’-0" minimum clearance from 

VERTICAL CLEARANCE CRITERIA:

DIMENSIONS, AND BASE PLATE WELD DETAIL

COMBINATION POLE ELEVATION,

TRAFFIC SIGNAL CANTILEVER STRUCTURE
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See Note

See Note
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See Standard Drawing
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arm details.
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See Standard Drawing
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See Standard Drawing
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the bottom, and on the side of the pole as shown.

If seam welds are used, the weld location for the arms shall be along 5

See Standard Drawing E 805-TSCS-05 for handhole details.4

loads on the arm.

Arm rise R is measured in the undeflected position without vertical 3

1.5 times the inside dimension of the end section.

assembly shall achieve a snug tight joint having overlap not less than 

Optional splice can be used for arm length of greater than 40 ft.  Field 2

The inlet diameter shall be 1 3/4" with rubber grommet (typ.).

Number of cable inlets depends on L.  See Arm Dimensions Table.  1

NOTES:

=3RE
n
d
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c
t.

2
R

2

TYPICAL SEAM WELD5

OPTIONAL ARM SPLICE DETAIL

drilled hole for 5/8" bolt

thickness 1/8" and with

End section extension with wall

5/8" thru bolt

curved washer and lock nut

drilled hole for 5/8" bolt with 

thickness 5/16" and field 

Base section with wall 
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details.

E 805-TSCS-10 for connection 

See Standard Drawing 

Drawing E 805-TSCS-09.

Pole Section 2, see Standard 
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TOP OF GUSSET PLATES
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Detail C
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COMBINATION ARM CONNECTION DETAIL

SECTION G-G

SECTION F-F
DETAIL C - ARM WELD
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PLATE
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Typ

Handhole B

X° 2
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5
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Gusset plate thickness 3/8"
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2 - flat washers
with 1 - hex nut &

4 - Bolts each

>35’ TO 60’

(1/8 + 0.44) x 1/8

in pole and flanges
grommet for cable access

3" Ø hole with rubber

PLATES AND BOLTS FOR COMBINATION ARM CANTILEVER
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Standard Drawing E 805-TSCS-02.

R and L vary and are listed in the Arm Dimensions Table on 

where R is the combination arm rise and L is the arm length.  Both 

plate at the angle X.  The angle X is described as arc tan R/L, 

The required combination arm rise shall be built into the gusset 2

See Standard Drawing E 805-TSCS-05 for handhole details.1.

NOTES:

COMBINATION ARM CONNECTION DETAILS

TRAFFIC SIGNAL CANTILEVER STRUCTURE
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the top of Pole Section 1.

Diameter at the bottom of Pole Section 2 shall match the diameter at 3.

plate details.

See Standard Drawings E 805-TSCS-03 and -12 for bottom splice 2

See Standard Drawing E 805-TSCS-08 for pole dimensions.1

NOTES:

ELEVATION

Top splice plate

1" thick plate

TOP SPLICE PLATE

90° (Typ.)

2"2"

Pole section 1

See Weld Detail D

B

(Bolt Circle)

(Inside Pole Diameter)

D

Handhole B

Handhole B

Bottom splice plate

rubber grommet
3"Ø center hole with

D

2

Pole section 2

slotted holes

4 - 1 3/16" X 2 3/4"

washer with standard holes

with 5/16" thick plate

4 - 1 1/8" Ø bolts 

1

1
"

1
"

WELD DETAIL D

Top splice plate

Bottom splice plate

5/16
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      at the top of pole section 1.

3    Diameter at bottom of pole section 2 shall match the diameter

      at the top of pole section 1.

2    All plate dimensions shall be based upon the outside diameter D

      detail on Standard Drawings E 805-TSCS-03 and -11.

      combination arm as shown on the bottom splice plate

1    Orient bottom splice and bottom connection plates with

NOTES:

FOR ARM OF GREATER THAN 35’ TO 60’

COMBINATION POLE SPLICE DETAILS

TRAFFIC SIGNAL CANTILEVER STRUCTURE

1" thick plate

with rubber grommet

4" Ø center hole

2" thick plate

with rubber grommet

4" Ø center hole

ELEVATION

Pole section 1

1
"

2
"

of pole

Outside face

Bottom splice plate

    direction 

1  Combination Arm

BOTTOM CONNECTION PLATE

TOP CONNECTION PLATE

Bottom connection plate

B

circle)
(inside bolt

3"3"

(outside bolt circle)

2"2"

Top connection plate

outside pole diameter

D

2

2

1

Handhole B

(if required)

Pole section 2

2" 2"

Slotted holes circle

D + 5"

3

3

D + 9"

D + 9"
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outside bottom

D

slotted holes

4 - 1 3/16" X 2 3/4"

2 1/2"

for 1 1/8" Ø bolts

4 - 1 3/16" Ø drilled holes

6 - 1 1/8" Ø tapped holes

with standard holes

& 2 - 5/16" thick plate washers

each with 1 hex nut

4 - 1 1/8" Ø bolts

with lock washers

bolts all threads

6 - 1 1/8" Ø X 2 3/4" long

2 1/2"

Bottom splice plate1

5/16

5/16



INDIANA DEPARTMENT OF TRANSPORTATION

STANDARD DRAWING NO.

A

B

C

D

E

F

36" x 30" Regulatory Sign

18" x 96" Street Name Sign

1 - Mounted Camera

18" x 132" Street Name Sign

G Top Pole Luminaire

E 805-TSCS-13

12" - 5 Section Signal Head With Backplates

12" - 3 Section Signal Head With Backplates

LEGEND

SEPTEMBER 2012

DEVICE DESCRIPTION

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

09/04/12

09/04/12

/s/ Richard L. VanCleave

/s/ Mark A. Miller

DATECHIEF ENGINEER

DATESUPERVISOR, ROADWAY STANDARDS

 FOR ARM OF 35’ OR LESS

COMBINATION ARM LOADING 

TRAFFIC SIGNAL CANTILEVER STRUCTURE

for foundation types A and C.

length of 35 ft or less.  See Standard Drawings E 805-TSCS-15 and -17 

conditions.  Foundation types A and C are designed for arms having 

The structure arms and pole are designed for the above loading 1.

NOTE:
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FOR ARM OF GREATER THAN 35’ TO 60’

COMBINATION ARM LOADING

TRAFFIC SIGNAL CANTILEVER STRUCTURE

E 805-TSCS-16 and -18 for foundation types B and D.

length of greater than 35 ft to 60 ft.  See Standard Drawings 

conditions.  Foundation types B and D are designed for arms having 

The structure arms and pole are designed for the above loading 2.

See Standard Drawing E 805-TSCS-13 for Legend.1.

NOTES:
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indicate the direction of the conduit.

shall be provided on the top of the foundation to 

A tooled line or other type of permanent marking 4

plate A details.

See Standard Drawing E 805-TSCS-03 for base 3

be allowed.

washer.  Cutting or trimming the washer will not 

Bolt circle, b, shall allow clearance for the plate 2

bent anchor bolt.

nut welded to lower end may be substituted for 

Alternate 6" x 6" x 1/2" square washer with hex 1

NOTES:

FOR ARM OF 35’ OR LESS

DRILLED SHAFT FOUNDATION TYPE A

TRAFFIC SIGNAL CANTILEVER STRUCTURE
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conduits.

foundation to indicate the direction of the 

marking shall be provided on the top of the 

A tooled line or other type of permanent 4

base plate B details.

See Standard Drawing E 805-TSCS-03 for 3

will not be allowed.

plate washer. Cutting or trimming the washer 
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:NOTES

6   Welded wire fabric shall be 6 x 6 W6 x W6.

tinned ground wire.
5   Bind ground rod to foundation using No. 2 solid 

4   Concrete footpad shall be sloped to drain outward.

Drawing E 805 SGPB-01.
3   3/4" x 18" anchor bolt as shown on Standard

due to service point and camera pole placement.
2.  Direction and actual location of conduit may vary

1   2" conduit capped off for future use.

/s/ Richard L. Van Cleave

2
’-
6
"

2’-0"

307a X 9’-9"

4
 1
/2
"

3"

6"

2"

2’-0"2’-0" 2’-6"

1’-3"

1’-3"

1’-3"

9"

2 @ 1’= 2’-0

2
 @
 1
’-
3
" 

=
 2
’-
6
"

3 - 307a

Drain pipe

ground wire
No. 2 solid tinned5

6

1" Chamfer

3/4" x 10’ ground rod

4

3

4

Concrete cabinet foundation

Welded wire fabric

8 - #5 x 2’-6"

SECTION A-A

1’-3" 1’-3"

2’-1"

3’-0"

6"

33

9"

3"

2’-0"3’-0"2’-0"

1" Chamfer

with 3 screws
Screen and cap held

307a

Slope for drainage

Concrete cabinet foundation

#5

SIDE VIEW

4

3

1

1’-0" 1’-3"

307a

3" Conduit

1" Chamfer

3

2" Conduit

1’-0"

1

camera pole
2" Conduit to

Drain pipe

3
’-
0
"

2
’-
1
"

1
’-
8
"

1" Conduit

camera pole
2" Conduit to

2’-6"

Handhole

To

PLAN VIEW

7
’-
0
"

6’-6"

Welded wire fabric  6

foundation
Concrete cabinet

A A

#5




















	E100 series eff Sept 2012
	BACK

	E200 series eff Sept 2012
	E205-TECD.pdf
	E205-TECD-01
	E205-TECD-02
	E205-TECD-03

	E205-TECI
	E205-TECI-01
	BACK

	E205-TECI-02
	BACK

	E205-TECI-03
	BACK

	E205-TECI-04
	E205-TECI-05
	E205-TECI-06

	E205-TECP
	E205-TECP-01
	E205-TECP-02

	E205-TECS
	E205-TECS-01
	BACK

	E205-TECS-02
	E205-TECS-03
	BACK

	E205-TECS-04

	E211-BFIL
	E211-BFIL-01
	BACK

	E211-BFIL-02
	BACK

	E211-BFIL-03
	E211-BFIL-04
	E211-BFIL-05


	E300 series eff Sept 2012
	E303-STRW.pdf
	E306-TMPT

	E400 series eff Sept 2012
	E400-PTRN
	BACK

	E401-REBS
	E401-REBS-01
	E401-REBS-02
	BACK

	E401-REBS-03
	BACK

	E401-REBS-04
	BACK


	E402-NVUF.pdf
	E402-NVUF-01
	E402-NVUF-02


	E500 series eff Sept 2012
	E500-PTRN
	E500-PTRN-01
	BACK

	E500-PTRN-02
	BACK

	E500-PTRN-03
	BACK

	E500-PTRN-04
	BACK


	E501-RECS
	E501-RECS-01
	E501-RECS-02
	E501-RECS-03
	BACK


	E502-NVUF
	E503-BATJ
	E503-CCPJ
	E503-CCPJ-01
	E503-CCPJ-02
	E503-CCPJ-03
	BACK

	E503-CCPJ-04
	BACK

	E503-CCPJ-05
	BACK

	E503-CCPJ-06
	BACK

	E503-CCPJ-07
	BACK

	E503-CCPJ-08

	E507-RLTC.pdf
	E507-RLTC-01
	BACK

	E507-RLTC-02
	BACK



	E600 series eff Sept 2012
	E601-CWGS
	E601-CWGS-01
	E601-CWGS-02
	E601-CWGS-03
	E601-CWGS-04
	E601-CWGS-05
	BACK

	E601-CWGS-06

	E601-CWGT
	E601-CWGT-01
	BACK

	E601-CWGT-02
	BACK


	E601-GAIA
	E601-GAIA-01
	BACK

	E601-GAIA-01a
	BACK

	E601-GAIA-02
	BACK

	E601-GAIA-03
	BACK


	E601-GCTA
	E601-GCTA-01
	BACK

	E601-GCTA-02
	BACK

	E601-GCTA-03
	BACK

	E601-GCTA-04
	BACK

	E601-GCTA-05
	BACK

	E601-GCTA-06
	BACK


	E601-GRBA
	E601-GRBS
	E601-GRBS-01
	E601-GRBS-02
	E601-GRBS-03
	E601-GRBS-04
	E601-GRBS-05
	E601-GRBS-06
	E601-GRBS-07
	E601-GRBS-08

	E601-GRET
	E601-GRET-04
	BACK

	E601-GRET-05
	E601-GRET-06
	BACK

	E601-GRET-07
	BACK

	E601-GRET-08
	BACK

	E601-GRET-09
	BACK

	E601-GRET-10
	BACK

	E601-GRET-11
	BACK

	E601-GRET-12
	BACK


	E601-IAED
	BACK

	E601-MTGR
	E601-NWGA
	E601-NWGA-01
	E601-NWGA-02
	BACK

	E601-NWGA-03
	BACK

	E601-NWGA-04

	E601-RHPG
	E601-RHPG-01
	BACK

	E601-RHPG-02
	BACK

	E601-RHPG-03
	BACK

	E601-RHPG-04
	BACK


	E601-TBGC
	E601-TBGC-01
	E601-TBGC-02
	BACK


	E601-TMTT
	E601-TPGP
	E601-TPGP-01
	BACK

	E601-TPGP-02
	BACK


	E601-TTGB
	E601-TTGB-01
	E601-TTGB-02
	BACK

	E601-TTGB-03
	E601-TTGB-04
	E601-TTGB-05

	E601-TTGP
	E601-TTGP-01
	E601-TTGP-02
	E601-TTGP-03
	BACK


	E601-TTGT
	E601-TTGT-01
	E601-TTGT-02

	E601-TTMS
	E601-TTVH
	E601-TTVH-01
	E601-TTVH-02

	E601-TWGB
	E601-TWGB-01
	BACK

	E601-TWGB-02
	BACK

	E601-TWGB-03

	E601-TWGT
	E601-WBGA
	E601-WBGA-01
	E601-WBGA-02
	E601-WBGA-03
	BACK

	E601-WBGA-06

	E601-WBGC
	E601-WBGC-01
	BACK

	E601-WBGC-02
	BACK

	E601-WBGC-03
	BACK


	E602-CCMB
	E602-CCMB-01
	BACK

	E602-CCMB-02
	BACK

	E602-CCMB-03
	BACK

	E602-CCMB-04
	BACK


	E603-CLTF
	E603-CLTF-01
	E603-CLTF-02
	BACK

	E603-CLTF-03
	BACK


	E603-FFTF
	E603-FFTF-01
	BACK

	E603-FFTF-02
	BACK

	E603-FFTF-03
	BACK

	E603-FFTF-04
	BACK


	E604-CCSJ
	BACK

	E604-SDWK
	E604-SDWK-01
	BACK

	E604-SDWK-02
	BACK


	E604-SWCR
	E604-SWCR-01
	BACK

	E604-SWCR-02
	BACK

	E604-SWCR-03
	BACK

	E604-SWCR-04
	BACK

	E604-SWCR-05
	BACK

	E604-SWCR-06
	BACK

	E604-SWCR-07
	BACK

	E604-SWCR-08
	BACK

	E604-SWCR-09
	BACK

	E604-SWCR-10
	BACK

	E604-SWCR-11
	BACK

	E604-SWCR-12
	BACK

	E604-SWCR-13
	BACK


	E605-CCIN
	BACK

	E605-CCSJ
	E605-CGCS
	BACK

	E605-CNCB
	E605-CNCB-01
	BACK

	E605-CNCB-02
	BACK


	E605-CNCC
	E605-CNCC-01
	BACK

	E605-CNCC-02
	BACK

	E605-CNCC-03
	BACK


	E605-CTCG
	E605-CTCG-01
	BACK

	E605-CTCG-02
	BACK


	E605-CTIN
	BACK

	E605-ERCN
	E605-ERCN-01
	BACK

	E605-ERCN-02
	BACK


	E605-GTRC
	E605-GTRC-01
	BACK

	E605-GTRC-02
	BACK

	E605-GTRC-03
	BACK


	E605-TSCS
	BACK

	E606-SHCG
	E606-SHCG-01
	BACK

	E606-SHCG-02
	BACK

	E606-SHCG-03
	BACK

	E606-SHCG-04
	BACK

	E606-SHCG-05
	BACK


	E607-PSDT
	E607-PSDT-01
	BACK

	E607-PSDT-02
	BACK

	E607-PSDT-03
	BACK

	E607-PSDT-04
	BACK

	E607-PSDT-05
	BACK

	E607-PSDT-06
	BACK


	E608-SHDR
	BACK

	E609-BRJT
	609-BRJT-01

	E609-RCBA
	E609-TBAE
	E609-TBAE-01
	E609-TBAE-02
	E609-TBAE-03
	E609-TBAE-04

	E610-DRIV
	E610-DRIV-01
	E610-DRIV-02
	E610-DRIV-03
	E610-DRIV-04
	E610-DRIV-05
	E610-DRIV-06
	E610-DRIV-07
	E610-DRIV-08
	E610-DRIV-09
	E610-DRIV-10
	E610-DRIV-11
	E610-DRIV-12
	E610-DRIV-13
	E610-DRIV-14
	E610-DRIV-16
	E610-DRIV-17
	E610-DRIV-18
	E610-DRIV-19
	E610-DRIV-20
	BACK

	E610-DRIV-21
	BACK


	E610-MBAP
	E610-MBAP-01
	E610-MBAP-02

	E610-PRAP
	E610-PRAP-01
	BACK

	E610-PRAP-02
	BACK

	E610-PRAP-03
	BACK

	E610-PRAP-04
	E610-PRAP-05
	BACK

	E610-PRAP-06
	BACK

	E610-PRAP-07
	BACK

	E610-PRAP-08
	E610-PRAP-09
	BACK

	E610-PRAP-10
	BACK

	E610-PRAP-11
	E610-PRAP-12
	BACK

	E610-PRAP-13
	BACK

	E610-PRAP-14
	BACK


	E610-PRCO
	E610-PRCO-01
	BACK

	E610-PRCO-01a
	BACK

	E610-PRCO-02
	BACK

	E610-PRCO-03
	BACK

	E610-PRCO-04
	BACK

	E610-PRCO-05
	BACK

	E610-PRCO-06
	BACK

	E610-PRCO-07
	BACK


	E610-UTMO
	BACK

	E611-MBAS
	E611-MBAS-01
	BACK

	E611-MBAS-02
	BACK

	E611-MBAS-03
	BACK

	E611-MBAS-04
	BACK


	E615-RWPB
	BACK

	E615-SCMN
	BACK

	E615-SLBM
	BACK

	E615-SLMN
	BACK

	E616-SWCO
	E616-SWCO-01
	E616-SWCO-02
	E616-SWCO-03
	E616-SWCO-04
	E616-SWCO-05
	E616-SWCO-06
	E616-SWCO-07

	E616-SWRR
	E616-SWRR-01
	E616-SWRR-02

	E617-CDIN
	E617-CDIN-01
	BACK

	E617-CDIN-02
	BACK

	E617-CDIN-03
	BACK

	E617-CDIN-04
	BACK


	E619-PRWS
	E622-LSPL
	E622-LSPL-01
	BACK

	E622-LSPL-02
	BACK

	E622-LSPL-03
	BACK

	E622-LSPL-04
	BACK

	E622-LSPL-05
	BACK

	E622-LSPL-06
	BACK

	E622-LSPL-07
	BACK

	E622-LSPL-08
	BACK

	E622-LSPL-09
	BACK

	E622-LSPL-10
	BACK

	E622-LSPL-11
	BACK


	E622-LSPR
	E622-LSPR-01
	BACK

	E622-LSPR-02
	BACK

	E622-LSPR-03
	BACK

	E622-LSPR-04
	BACK

	E622-LSPR-05
	BACK

	E622-LSPR-06
	BACK

	E622-LSPR-07
	BACK


	E622-LSSN.pdf
	BACK


	E700 series eff Sept 2012
	E701-BPIL
	E701-BPIL-01
	E701-BPIL-02
	E701-BPIL-03
	E701-BPIL-04
	E701-BPIL-05

	E702-CJTA
	E703-BRST
	E704-BDCG
	E704-BDCG-01
	E704-BDCG-02
	E704-BDCG-03
	E704-BDCG-04
	E704-BDCG-05

	E704-SBFD
	E706-BRPF
	E706-BRPP
	E706-BRPP-01
	E706-BRPP-02
	E706-BRPP-03
	E706-BRPP-04
	E706-BRPP-05
	E706-BRPP-06

	E706-BRSF
	E706-BRSF-01
	E706-BRSF-02
	E706-BRSF-03

	E706-BRTF
	E706-BRTF-01
	E706-BRTF-02
	E706-BRTF-03

	E706-BRTR
	E706-BRTR-01
	E706-BRTR-02
	E706-BRTR-03
	E706-BRTR-04
	E706-BRTR-05
	E706-BRTR-06

	E706-BRTX
	E706-BRTX-01
	E706-BRTX-02
	E706-BRTX-03
	E706-BRTX-04

	E706-CBRT
	E706-CBRT-01
	E706-CBRT-02
	E706-CBRT-03
	E706-CBRT-04

	E706-MSRW
	E706-MSRW-01
	E706-MSRW-02
	E706-MSRW-03
	E706-MSRW-04
	E706-MSRW-05
	E706-MSRW-06
	E706-MSRW-07
	E706-MSRW-08
	E706-MSRW-09
	E706-MSRW-10

	E706-TTFC
	E706-TTFC-01
	E706-TTFC-02
	E706-TTFC-03

	E706-TTFT
	E706-TTFT-01
	E706-TTFT-02
	E706-TTFT-03

	E706-TTPP
	E706-TTPP-01
	E706-TTPP-02
	E706-TTPP-03
	E706-TTPP-04
	E706-TTPP-05
	E706-TTPP-06
	E706-TTPP-07
	E706-TTPP-08

	E706-TTTF
	E706-TTTF-01
	E706-TTTF-02
	E706-TTTF-03
	E706-TTTF-04

	E706-TTTX
	E706-TTTX-01
	E706-TTTX-02

	E706-TWFC
	E706-TWFC-01
	E706-TWFC-02
	E706-TWFC-03

	E707-BPBF
	E707-BPBF-01
	E707-BPBF-02
	E707-BPBF-03
	E707-BPBF-04

	E707-SDPC
	E707-SDPC-01
	E707-SDPC-02
	E707-SDPC-03
	E707-SDPC-04
	E707-SDPC-05
	E707-SDPC-06

	E713-TCTR
	E713-TCTR-01
	E713-TCTR-02
	E713-TCTR-02a
	E713-TCTR-03
	E713-TCTR-04

	E714-BCEX
	E714-BCEX-01
	E714-BCEX-02

	E714-BCJT
	E714-BCSP
	E715-ANCH
	E715-ANCH-01
	BACK

	E715-ANCH-02
	BACK


	E715-BDCG
	E715-BKFL
	E715-BKFL-01
	E715-BKFL-02
	E715-BKFL-03
	E715-BKFL-04
	E715-BKFL-05
	E715-BKFL-06
	E715-BKFL-07
	E715-BKFL-08
	E715-BKFL-09
	E715-BKFL-10

	E715-GBTO
	E715-GBTO-01
	BACK

	E715-GBTO-02
	E715-GBTO-03
	BACK

	E715-GBTO-04
	BACK

	E715-GBTO-05
	BACK

	E715-GBTO-06
	BACK

	E715-GBTO-07
	BACK

	E715-GBTO-08
	BACK


	E715-GBTT
	E715-GBTT-01
	BACK

	E715-GBTT-02
	BACK

	E715-GBTT-03
	BACK

	E715-GBTT-04
	BACK

	E715-GBTT-05
	BACK

	E715-GBTT-06
	BACK


	E715-MPCA
	E715-MPCA-01
	BACK

	E715-MPCA-02
	BACK


	E715-MPES
	E715-MPES-01
	BACK

	E715-MPES-02
	BACK

	E715-MPES-03
	BACK


	E715-PAHB
	E715-PASD
	E715-PCES
	BACK

	E715-PCEX
	BACK

	E715-PCSP
	E715-PHCL
	E715-PHCL-01
	BACK

	E715-PHCL-02
	BACK

	E715-PHCL-03
	BACK

	E715-PHCL-04
	E715-PHCL-05
	BACK

	E715-PHCL-06
	BACK

	E715-PHCL-07
	BACK

	E715-PHCL-08
	BACK

	E715-PHCL-09
	BACK

	E715-PHCL-10
	BACK

	E715-PHCL-11
	BACK

	E715-PHCL-12
	BACK

	E715-PHCL-13
	BACK

	E715-PHCL-14
	BACK

	E715-PHCL-15
	BACK

	E715-PHCL-16
	BACK

	E715-PHCL-17
	BACK

	E715-PHCL-18
	BACK

	E715-PHCL-19
	BACK

	E715-PHCL-20
	BACK

	E715-PHCL-21
	E715-PHCL-22
	E715-PHCL-23
	BACK


	E715-PIPE
	E715-PIPE-01
	E715-PIPE-02

	E715-PSLC
	E715-PSLC-01
	BACK

	E715-PSLC-02
	BACK

	E715-PSLC-03
	BACK


	E715-SLDR
	E715-SLDR-01
	BACK

	E715-SLDR-02
	BACK

	E715-SLDR-03
	BACK


	E715-SMES
	E715-SMES-01
	BACK

	E715-SMES-02
	BACK

	E715-SMES-03
	BACK

	E715-SMES-04
	BACK

	E715-SMES-05
	BACK

	E715-SMES-06
	BACK

	E715-SMES-07
	BACK

	E715-SMES-08
	BACK

	E715-SMES-09
	BACK

	E715-SMES-10
	BACK

	E715-SMES-11
	BACK

	E715-SMES-12
	BACK


	E715-SPCA
	E715-SPCA-01
	BACK

	E715-SPCA-02

	E717-ANCH
	E717-ANCH-01
	BACK

	E717-ANCH-02
	BACK

	E717-ANCH-03
	BACK


	E717-MPCA
	E717-MPCA-01
	BACK

	E717-MPCA-02
	BACK


	E717-PHCL
	E717-PHCL-01
	BACK

	E717-PHCL-02
	BACK

	E717-PHCL-03
	BACK

	E717-PHCL-04
	BACK

	E717-PHCL-05
	BACK

	E717-PHCL-06
	BACK

	E717-PHCL-07
	BACK

	E717-PHCL-08
	BACK

	E717-PHCL-09
	BACK

	E717-PHCL-10
	BACK


	E717-SPCA
	BACK

	E718-UNDR
	E718-UNDR-01
	E718-UNDR-02
	E718-UNDR-03
	E718-UNDR-04
	E718-UNDR-05
	E718-UNDR-06
	E718-UNDR-07

	E719-DTCL
	BACK

	E720-CBCA
	BACK

	E720-CBST
	E720-CBST-01
	E720-CBST-02
	BACK

	E720-CBST-03
	BACK

	E720-CBST-04
	E720-CBST-05
	BACK

	E720-CBST-06
	BACK

	E720-CBST-07
	BACK

	E720-CBST-08
	BACK

	E720-CBST-09
	BACK


	E720-CDSC
	BACK

	E720-EDCA
	BACK

	E720-ICCA
	E720-ICCA-01
	BACK

	E720-ICCA-02
	BACK

	E720-ICCA-03
	BACK

	E720-ICCA-04
	BACK

	E720-ICCA-05
	BACK

	E720-ICCA-06
	BACK

	E720-ICCA-08
	BACK

	E720-ICCA-09
	BACK

	E720-ICCA-09a
	BACK

	E720-ICCA-10
	BACK

	E720-ICCA-11
	BACK

	E720-ICCA-12
	BACK

	E720-ICCA-13
	BACK

	E720-ICCA-15
	BACK

	E720-ICCA-16
	BACK

	E720-ICCA-17
	BACK

	E720-ICCA-18
	BACK

	E720-ICCA-19
	BACK


	E720-INCA
	E720-INCA-01
	BACK

	E720-INCA-02
	BACK


	E720-INST
	E720-INST-01
	E720-INST-02
	E720-INST-03
	BACK

	E720-INST-04
	BACK

	E720-INST-05
	BACK

	E720-INST-05a
	E720-INST-05b
	BACK

	E720-INST-05c
	BACK

	E720-INST-05d
	BACK

	E720-INST-06
	E720-INST-07
	E720-INST-08
	BACK

	E720-INST-09
	BACK

	E720-INST-10
	BACK


	E720-MHCA
	E720-MHCA-01
	BACK

	E720-MHCA-02
	BACK

	E720-MHCA-03
	BACK


	E720-MHST
	E720-MHST-01
	BACK

	E720-MHST-02
	BACK

	E720-MHST-03
	BACK

	E720-MHST-04
	BACK

	E720-MHST-05
	BACK

	E720-MHST-06
	BACK

	E720-MHST-07
	BACK

	E720-MHST-08
	BACK

	E720-MHST-09
	BACK

	E720-MHST-10
	BACK


	E720-SDCP
	E720-SDCP-01
	BACK

	E720-SDCP-02
	BACK

	E720-SDCP-03
	BACK


	E722-HMAW
	E723-CCSP
	E723-CCSP-01
	E723-CCSP-02
	E723-CCSP-03
	E723-CCSP-04
	E723-CCSP-05
	E723-CCSP-06

	E724-BJTS
	E724-BSSJ
	E724-BSSJ-01
	BACK

	E724-BSSJ-02
	BACK

	E724-BSSJ-03
	BACK

	E724-BSSJ-04
	E724-BSSJ-04a
	BACK

	E724-BSSJ-05
	BACK

	E724-BSSJ-06
	BACK

	E724-BSSJ-07
	BACK

	E724-BSSJ-08
	BACK

	E724-BSSJ-09
	BACK


	E726-BEBP
	E726-BEBP-01
	E726-BEBP-02
	E726-BEBP-03
	E726-BEBP-04
	E726-BEBP-05

	E731-MSEW.pdf
	E731-MSEW-01
	E731-MSEW-02
	E731-MSEW-03


	E800 series eff Sept 2012.pdf
	E801-TCCB
	E801-TCCB-01
	BACK

	E801-TCCB-02
	BACK

	E801-TCCB-03
	BACK

	E801-TCCB-04
	BACK


	E801-TCCO
	E801-TCCO-01
	BACK

	E801-TCCO-02
	BACK

	E801-TCCO-03
	BACK

	E801-TCCO-05
	BACK

	E801-TCCO-06
	BACK

	E801-TCCO-07
	BACK


	E801-TCDT
	E801-TCDT-01
	E801-TCDT-02
	E801-TCDT-03
	BACK


	E801-TCDV
	E801-TCDV-01
	E801-TCDV-02
	E801-TCDV-03
	E801-TCDV-04
	BACK

	E801-TCDV-05
	E801-TCDV-06
	BACK

	E801-TCDV-07
	BACK

	E801-TCDV-08
	BACK

	E801-TCDV-09
	BACK

	E801-TCDV-10
	E801-TCDV-11
	E801-TCDV-12

	E801-TCFO
	E801-TCFO-01
	BACK

	E801-TCFO-02
	BACK

	E801-TCFO-03
	E801-TCFO-04
	BACK

	E801-TCFO-05
	BACK

	E801-TCFO-06
	BACK


	E801-TCLC
	E801-TCLC-01
	BACK

	E801-TCLC-02
	BACK

	E801-TCLC-03
	BACK

	E801-TCLC-04
	BACK

	E801-TCLC-05
	BACK

	E801-TCLC-06
	BACK

	E801-TCLC-07
	BACK

	E801-TCLC-08
	BACK

	E801-TCLC-09
	E801-TCLC-10
	BACK

	E801-TCLC-11
	BACK

	E801-TCLC-12
	BACK

	E801-TCLC-13
	BACK

	E801-TCLC-14
	BACK

	E801-TCLC-15
	BACK

	E801-TCLC-16
	BACK

	E801-TCLC-17
	BACK


	E801-TCLG
	BACK

	E801-TCSC
	E801-TCSC-01
	BACK

	E801-TCSC-02
	BACK

	E801-TCSC-03
	BACK


	E801-TCSN
	E801-TCSN-01
	E801-TCSN-02
	BACK

	E801-TCSN-03
	BACK

	E801-TCSN-04
	E801-TCSN-05
	E801-TCSN-06
	E801-TCSN-07
	BACK

	E801-TCSN-08
	BACK

	E801-TCSN-09
	E801-TCSN-10
	BACK

	E801-TCSN-11
	E801-TCSN-12
	E801-TCSN-12a
	E801-TCSN-13
	E801-TCSN-14
	BACK

	E801-TCSN-15
	BACK


	E801-TCTC
	E801-TCTC-01
	BACK

	E801-TCTC-02
	BACK

	E801-TCTC-03
	BACK

	E801-TCTC-04
	BACK

	E801-TCTC-05
	BACK

	E801-TCTC-06
	BACK

	E801-TCTC-07
	BACK

	E801-TCTC-08
	BACK

	E801-TCTC-09
	BACK

	E801-TCTC-10
	BACK

	E801-TCTC-11
	BACK

	E801-TCTC-12

	E801-TCTS
	BACK

	E802-SNBB
	E802-SNBB-01
	BACK

	E802-SNBB-02
	BACK

	E802-SNBB-03
	BACK

	E802-SNBB-04
	BACK

	E802-SNBB-05
	BACK


	E802-SNCS
	E802-SNCS-01
	BACK

	E802-SNCS-02
	BACK

	E802-SNCS-03
	BACK


	E802-SNGP
	E802-SNGP-01
	BACK

	E802-SNGP-02
	BACK

	E802-SNGP-03
	BACK

	E802-SNGP-04
	BACK

	E802-SNGP-05
	BACK

	E802-SNGP-06
	E802-SNGP-07
	BACK

	E802-SNGP-10a
	BACK

	E802-SNGP-11
	E802-SNGP-12
	E802-SNGP-13
	E802-SNGP-14

	E802-SNGS
	E802-SNGS-01
	E802-SNGS-02
	E802-SNGS-03
	E802-SNGS-04
	BACK

	E802-SNGS-05
	E802-SNGS-06
	E802-SNGS-07
	BACK

	E802-SNGS-08
	BACK

	E802-SNGS-09
	BACK

	E802-SNGS-10
	BACK

	E802-SNGS-11
	E802-SNGS-12
	BACK

	E802-SNGS-13
	BACK


	E802-SNIL
	E802-SNIL-01
	BACK

	E802-SNIL-02
	BACK

	E802-SNIL-03
	BACK

	E802-SNIL-04
	BACK

	E802-SNIL-05
	BACK

	E802-SNIL-06
	BACK

	E802-SNIL-07
	BACK


	E802-SNOB
	BACK

	E802-SNPL
	E802-SNPL-01
	E802-SNPL-02
	BACK


	E802-SNWR
	E802-SNWR-01
	BACK

	E802-SNWR-02
	BACK

	E802-SNWR-03
	BACK

	E802-SNWR-04
	BACK


	E802-SNWW
	E802-SNWW-01
	BACK

	E802-SNWW-02
	BACK

	E802-SNWW-03
	BACK

	E802-SNWW-04
	BACK

	E802-SNWW-05
	BACK

	E802-SNWW-06
	BACK

	E802-SNWW-07
	BACK

	E802-SNWW-08
	BACK

	E802-SNWW-09
	BACK

	E802-SNWW-10
	BACK

	E802-SNWW-11
	BACK


	E805-SGCF
	E805-SGCF-01
	E805-SGCF-02
	E805-SGCF-03
	E805-SGCF-04
	BACK

	E805-SGCF-05

	E805-SGCO
	E805-SGCO-01
	E805-SGCO-02
	BACK

	E805-SGCO-03
	BACK

	E805-SGCO-04
	BACK

	E805-SGCO-04A
	E805-SGCO-04B
	E805-SGCO-05
	E805-SGCO-06
	BACK


	E805-SGDH
	E805-SGDH-01
	E805-SGDH-02
	BACK

	E805-SGDH-03
	BACK


	E805-SGFB
	E805-SGFB-01
	E805-SGFB-01a
	BACK

	E805-SGFB-02
	E805-SGFB-03
	E805-SGFB-04

	E805-SGGR
	E805-SGGR-01
	BACK

	E805-SGGR-02
	BACK

	E805-SGGR-03
	BACK


	E805-SGLI
	E805-SGLI-01
	E805-SGLI-02
	E805-SGLI-03
	BACK

	E805-SGLI-04
	BACK

	E805-SGLI-05
	BACK

	E805-SGLI-06

	E805-SGLT
	BACK

	E805-SGPB
	BACK

	E805-SGSC
	E805-SGSC-01
	BACK

	E805-SGSC-02
	BACK

	E805-SGSC-03
	BACK

	E805-SGSC-04
	BACK


	E805-SGSP
	E805-SGSP-01
	BACK

	E805-SGSP-02
	BACK

	E805-SGSP-03
	BACK

	E805-SGSP-04
	BACK

	E805-SGSP-05
	BACK


	E805-TSCS
	E805-TSCS-01
	E805-TSCS-02
	E805-TSCS-03
	E805-TSCS-04
	E805-TSCS-05
	E805-TSCS-06
	E805-TSCS-07
	E805-TSCS-08
	E805-TSCS-09
	E805-TSCS-10
	E805-TSCS-11
	E805-TSCS-12
	E805-TSCS-13
	E805-TSCS-14
	E805-TSCS-15
	E805-TSCS-16
	E805-TSCS-17
	E805-TSCS-18

	E807-BLIT
	E807-BLIT-01
	BACK

	E807-BLIT-02
	BACK

	E807-BLIT-03
	BACK

	E807-BLIT-04
	BACK


	E807-LTFD
	E807-LTFD-02
	BACK

	E807-LTFD-03
	BACK

	E807-LTFD-03A
	BACK

	E807-LTFD-04
	BACK

	E807-LTFD-04A
	BACK

	E807-LTFD-05
	BACK

	E807-LTFD-06
	BACK

	E807-LTFD-07
	E807-LTFD-09
	E807-LTFD-10
	BACK


	E807-LTHH
	E807-LTHH-01
	BACK

	E807-LTHH-02
	BACK

	E807-LTHH-03
	BACK


	E807-LTHI
	E807-LTHI-01
	BACK

	E807-LTHI-02
	BACK

	E807-LTHI-03
	BACK

	E807-LTHI-03a
	BACK

	E807-LTHI-03b
	BACK

	E807-LTHI-04
	BACK

	E807-LTHI-05
	E807-LTHI-06
	BACK

	E807-LTHI-07
	BACK


	E807-LTHM
	E807-LTHM-01
	E807-LTHM-02
	E807-LTHM-03
	E807-LTHM-04

	E807-LTLR
	E807-LTLR-01
	BACK

	E807-LTLR-02
	BACK

	E807-LTLR-03
	BACK

	E807-LTLR-04
	BACK


	E807-LTPD
	E807-LTPD-01
	E807-LTPD-02

	E807-LTSP
	E807-LTSP-01
	BACK

	E807-LTSP-02
	BACK

	E807-LTSP-03
	BACK

	E807-LTSP-04
	BACK


	E807-LTST
	E807-LTST-01
	BACK

	E807-LTST-02

	E807-LTUP
	E807-LTUP-01
	BACK

	E807-LTUP-02
	BACK

	E807-LTUP-03
	BACK

	E807-LTUP-04
	BACK

	E807-LTUP-05
	BACK

	E807-LTUP-06
	BACK

	E807-LTUP-07
	BACK


	E807-LTWR
	E807-LTWR-01
	BACK

	E807-LTWR-02
	BACK

	E807-LTWR-03
	BACK

	E807-LTWR-04

	E808-MKNB
	E808-MKNB-01
	BACK

	E808-MKNB-02
	BACK

	E808-MKNB-03
	BACK

	E808-MKNB-04
	BACK

	E808-MKNB-05
	BACK


	E808-MKPM
	E808-MKPM-01
	BACK

	E808-MKPM-02
	BACK

	E808-MKPM-03
	BACK

	E808-MKPM-04
	BACK

	E808-MKPM-05
	BACK

	E808-MKPM-06
	BACK

	E808-MKPM-07
	BACK


	E808-MKRM
	E808-MKRM-01
	BACK

	E808-MKRM-02
	BACK

	E808-MKRM-03
	BACK

	E808-MKRM-04
	BACK

	E808-MKRM-05
	BACK

	E808-MKRM-06
	BACK

	E808-MKRM-07
	BACK

	E808-MKRM-08
	BACK

	E808-MKRM-09
	BACK

	E808-MKRM-10
	BACK

	E808-MKRM-11
	BACK


	E809-ICCF
	E809-ITSC.pdf
	E809-ITSC-01
	BACK

	E809-ITSC-01A
	BACK

	E809-ITSC-02
	BACK

	E809-ITSC-03
	BACK

	E809-ITSC-04
	BACK

	E809-ITSC-05
	BACK

	E809-ITSC-06
	BACK

	E809-ITSC-06A
	BACK

	E809-ITSC-07
	BACK






