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(See Note 3)

Dowel Bars 4L (10" Embedment)

Bent Wing Wall

Existing End 

Curb Height

Match Existing 

(See Note 2)

Transition Block

Surface

Final Riding 

Existing Curb

present (Varies)

Asphalt Overlay when 

of Transition

Limiting Station

(See Note 2)

Railing End Transition 

Sheet 1)

(See Note 1 Below & Note 1,

Roadway Guardrail Transition

Slab

Existing Approach 

(See Note 2)

Transition Block

Sheet 1)

& Match Line (See 

Begin or End Bridge 

Front Face of Backwall, 

Sheet 1)

(See Note 1 Below & Note 1,

Roadway Guardrail Transition 

Slab (Location Varies)

Edge of Existing Approach 

(See Note 3)

Dowel Bars 4L (10" Embedment) 

(See Note 2)

Transition Block
(shown hatched)

on top of existing curb 

Provide bond breaker 

Bars 4C (Typ.)

Assembly

Dowel Sleeve

Expansion 

of bars only)

(Front and Back row 

1'-3" Spacing Max. 

Dowel Bars 6D @ 

Wing Wall 

Existing Parallel

(Typ.)

Bars 5S

Curb Height

Match Existing 

(See Note 1)

Transition Block

(Note 1, Sheet 1)

Roadway Guardrail Transition 

(See Note 2)

Dowel Bars 4L (10" Embedment) 

Curb

Backwall

Existing

(See Sheet 1)

or End Bridge & Match Line 

Front Face of Backwall, Begin 

(See Note 1)

Transition Block

Sheet 1)

Transition (Note 1,

Roadway Guardrail
(See Note 1)

Transition Block

Slab (Location Varies)

Edge of Existing Approach 

(See Note 2)

Dowel Bars 4L (10" Embedment)

Existing Angled Wing Wall similar

Existing Perpendicular Wing Wall shown,

PARALLEL WING WALLS

RAILING END TREATMENT FOR 

SCHEME 2

(Railing Reinforcing and Expansion Dowel Assemblies not shown for clarity)

PARTIAL ELEVATION OF INSIDE FACE OF RAILING

PERPENDICULAR OR ANGLED WING WALLS

RAILING END TREATMENT FOR 

SCHEME 1

of bars only)

Max. (Middle row 

" Spacing ƀ@ 7

Dowel Bars 6D 

   level surface for post installation.

   saw cut and remove a wedge shaped portion of the sloping Wing Wall as required to provide a 

3. If a Special Steel Guardrail Post is required for attachment to the top of a sloping Wing Wall, 

   clearance and 3" bottom clearance.   

2. Field bend Dowel Bars 4L within Transition Block as required to maintain 2" top and side 

   opposing traffic.

   curb.  Railing End Transition and Transition Block may be omitted on trailing ends with no 

   see Roadway Plans.  Shape and height of Transition Block or Curb shall match existing bridge 

1. Provide Transition Block (as shown) or Curb if existing Approach Slab does not have a curb, 

SCHEME 1 NOTES:

   bottom clearance.

3. Field bend Dowel Bars 4L within Transition Block as required to maintain 2" top and side clearance and 3" 

   opposing traffic.

   existing bridge curb. Railing End Transition and Transition Block may be omitted on trailing ends with no 

   existing End Bent Wing Wall, see Roadway Plans. Shape and height of Transition Block or Curb shall match 

2. Provide Transition Block (as shown) or Curb if existing Approach Slab Curb does not extend beyond end of 

   the 2'-6" minimum dimension shall apply to both the front and back face of the railing.

   see Sheet 1. On skewed bridges, if the skew along the deck joint extends across the width of the railing, 

   Connector to railing as shown above. If limiting station of Roadway Guardrail Transition is on the bridge, 

   If limiting station of Roadway Guardrail Transition is along the Wing Wall, attach Thrie-Beam Terminal 

1. See Roadway Plans for limiting station of Roadway Guardrail Transition or other site specific treatment.  

SCHEME 2 NOTES:

Existing Approach Slab

1'-0"

(2'-6" Min.)

Varies

1'-4"

2
"

Direction of Traffic

3'-0"Varies (Match Length of Existing

End Bent Wing Wall)

7
"

each end)

Vertical Face Retrofit Railing

clear of Wing Wall

Place first post 2"

Existing Approach Slab

1'-0"

3'-0"

Direction of Traffic

Existing Approach Slab

7
"

B

B

PARTIAL PLAN OF RAILINGPARTIAL PLAN OF GUARDRAIL

PARTIAL ELEVATION OF INSIDE FACE OF GUARDRAIL

"
ƀ

9

" (Typ.)ƀ3

"
ƀ

9
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Slab

Existing Approach 

Final Riding Surface

present (Varies)

Asphalt Overlay when 

Limiting Station of Transition

Railing if present (See Note 1)

Parallel Portion of Vertical Face Retrofit 

Face Retrofit Railing

Begin Flared portion of Vertical 

(See Sheet 1)

or End Bridge & Match Line 

Front Face of Backwall, Begin 

(shown hatched)

on top of curb 

Provide bond breaker 

Slab

Approach

Existing

Bars 4C (Typ.)

Sleeve Assembly

Expansion Dowel 

Back row of bars only)

Spacing Max. (Front and 

Dowel Bars 6D @ 1'-3" 

Bars 5S (Field Bend)
Slab (Location Varies)

Edge of Existing Approach 

Retrofit Railing

Vertical Face 

Max. (Middle row of bars only)

" Spacing ƀDowel Bars 6D @ 7

FLARED WING WALLS

RAILING END TREATMENT FOR

SCHEME 3

(Railing Reinforcing and Expansion Dowel Assemblies not shown for clarity)

PARTIAL ELEVATION OF INSIDE FACE OF RAILING

   Transition is on the bridge, see Sheet 1.

   to railing as shown above.  If limiting station of Roadway Guardrail 

   Transition is along the Wing Wall, attach Thrie-Beam Terminal Connector 

   or other site specific treatment.  If limiting station of Roadway Guardrail 

1. See Roadway Plans for limiting station of Roadway Guardrail Transition 

SCHEME 3 NOTE:

(See Note 1, This Sheet & Note 1, Sheet 1)

Roadway Guardrail Transition 

(See Note 1, This Sheet & Note 1, Sheet 1)

Roadway Guardrail Transition

Existing End Bent Wing Wall

Existing Curb

Varies (1'-0" Min.)

Varies (Match Length of Existing

End Bent Wing Wall)

Direction of Traffic

Existing Flared Wing Wall 

B

B

PARTIAL PLAN OF RAILING

3ƀ" (Typ. each end)
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  521-480.

  Reinforcing Steel Bending Diagram see Index 

  Dowel Details, Reinforcing Steel Notes and 

  For General Notes, Dowel Details, Expansion 

CROSS REFERENCES:

  Contract Plans, in lieu of the Tapered End Transition.

* Guardrail or Crash Cushion may also be shown in the 

Opposing Traffic Lane Line

Toe of Vertical Face Traffic Railing

Face of Vertical Face Traffic Railing
Edge of Traffic Lane

d

D
(
b

)

D
(
a
)

Departure Line

Point of Departure

Toe of Curb

Back of Curb

End Transition 

Traffic Railing Tapered 

Begin Vertical Face 

Control Point

of Need and Offset 

Beginning of Length 

Tapered End Transition *

20'-0"

Departure Line

Clear Zone Limits or Horizontal Clearance Limit

X (Length of Advancement, Ft.)

(include Tapered End Transition when provided)

Limits of Payment for Vertical Face Retrofit

that requires shielding

wing similar) or other Hazard 

(flared wing shown, parallel 

End of bridge end bent wing 

Non-Traversable slope

Lateral Hazard or Top of 

Toe of Vertical Face Traffic Railing
Traffic Railing

Face of Vertical Face 
Edge of Traffic Lane Toe of Curb

Point of Departure

Back of Curb

Transition 

Railing Tapered End 

Begin Vertical Face Traffic 

Control Point

of Need and Offset 

Beginning of Length 

20'-0"

Tapered End Transition *

(include Tapered End Transition when provided)

Limits of Payment for Vertical Face Retrofit

X (Length of Advancement, Ft.)

Clear Zone Limits or Horizontal Clearance Limit

Departure Line

d

D
(
b

)

D
(
a
)

slope

of Non-Traversable 

Lateral Hazard or Top 

Hazard that requires shielding

shown, parallel wing similar) or other 

End of bridge end bent wing (flared wing 

SCHEMATIC PLAN VIEW - OPPOSING LANE APPROACH

SCHEMATIC PLAN VIEW - NEAR LANE APPROACH
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20'-0" (Traffic Railing and Curb Transition)Typical Section

Schemes for Details)

Slab Transition (see 

Begin or End Approach 

Curb Transition

2'-9" Vertical

& Curb Transition)

Joint

Construction 

Optional 

20'-0" (Traffic Railing

(see Schemes for Details)

Begin or End Approach Slab Transition 

Details and Reinforcement)

(See Schemes 1 thru 7 for

Approach Slab Transition

Typical Section

Railing) Begin Tapered End Transition

Offset Control Point (Front Face of 

20'-0" (Traffic Railing to Curb Transition)

(
T

r
a
n
s
it

io
n
)

1
'-

6
"

" ±ƀ1'-6

~

  For Section A-A, B-B and X-X see Sheet 4.

CROSS REFERENCES:

Toe of Curb

Top of Curb2
"

Bars 5F (Typ.)Bars 4G (Typ.)

is present

no approach curb 

See Detail "B" when cut to maintain cover)

Bars 5S (field bend & 

Extend Bars 5S in back face of Traffic Railing 1'-6" into Tapered End Transition
cover in Taper)

(Cut to maintain 

Bars 5E (Typ.) 

Bars 5S

Shoulder

Roadway 

2
"

C
u
rb

6
" 

±

Curb

Top of 

Bars 4G (Typ.)

Slab Transition

Bridge and/or Approach 

Footing Approach

and Begin Spread 

Begin or End Bridge 

Bars 5S (field bend)

Bars 5S 

cover in Transition Area)

Bars 5E (Typ.) (Cut to maintain 

Bars 5F @ 8" spacing

Bars 5E @ 8" spacing (Tied to Bars 4F)

Extend Bars 5S in back face of Traffic Railing 1'-6" into Tapered End Transition

Toe of Curb

Top of Curb

Bars 5F (Typ.)

begin Roadway Curb

Approach Retrofit, 

End Spread Footing 

"ƀ3

top) @ 30'-0" Max. spacing

" V-Groove (Both faces and ƀ

TAPERED END TRANSITION

PARTIAL ELEVATION VIEW

B
X

X
B

A

A

(Reinforcing Not Shown For Clarity)

TRANSITION TO NON-CURB APPROACH

DETAIL "B"

PARTIAL PLAN VIEW
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"
4

3
1
0

(See Note 1)

Roadway Guardrail Transition

(See Note 2)

Railing End Transition 

Transition

Varies, Curb & RailingTypical SectionSchemes for Details)

Slab Transition (see 

Begin or End Approach 

(See Note 1)

Roadway Guardrail Transition

(See Note 2)

Railing End Transition 

Typical Section

Schemes for Details)

Slab Transition (see 

Begin or End Approach 

(See Note 1)

Roadway Guardrail Transition 

Typical Section

for Details)

Transition (see Schemes 

Begin or End Approach Slab 

for Details)

Transition (see Schemes 

Begin or End Approach Slab 

Typical Section Varies, Curb & Railing

Transition

(See Note 1)

Roadway Guardrail Transition 

4
"

V
a
r
ie

s

   Transitions may be omitted on trailing ends with no opposing traffic. 

   Spread Footing Approach, see Roadway Plans.  Railing End Transition & Railing & Curb Base

2. Provide Railing & Curb Base Transitions (as shown) if curb does not extend beyond end of 

   Roadway Guardrail Transition or other site specific treatment.  

   Scheme 1) or other site specific treatment.  See Roadway Plans for limiting station of 

1. On approach end provide a Roadway Guardrail Transition, Index 536-002 (Sheet 16 - 

NOTES:

~

~

~

~

  For Section A-A, C-C and X-X see Sheet 4.

CROSS REFERENCES:

Shoulder line

Transition

Railing

2'-8"Varies

Transition

Curb

(Typ.)

Bars 5F 

2
"

1'-4"

(2'-6" Min.)

Varies

Bars 5S

(Typ.)

Bars 5E 

Top of Curb

Toe of Curb

2
"

1'-4"

(2'-6" Min.)

Varies

match face of approach curb

& face of Railing Curb to 

2'-8" Transition of top edge 

Bars 5F (Typ.)

Bars 5E (Typ.)

Bars 4G (Typ.)

Bars 5S

Bars 5E @ 8" spacing (Tied to Bars 4F)

Bars 5F @ 8" spacing 4" Curb to match face of approach curb

2'-8" Transition of top edge of Railing 

Toe of Curb

Top of Curb

Bars 5E (Typ.)

Bars 5F (Typ.)

begin Roadway Curb

Approach Retrofit, 

End Spread Footing 

Bars 4G (Typ.)

Bars 5S

Footing Approach

and Begin Spread 

Begin or End Bridge 

Details and Reinforcement

See Schemes 1 thru 7 for

Approach Retrofit, 

End Spread Footing 

Bars 5F (Typ.)

to maintain cover

bars as shown

Bars 5E shift & cut 

Edge of Shoulder

4"

Bars 5E @ 8" spacing (Tied to Bars 4F)

Bars 5F @ 8" spacing

Bars 5S (field bend)

GUARDRAIL END TRANSITION

(Without Curb Approach)

PARTIAL ELEVATION VIEW

(With Curb Approach)

PARTIAL ELEVATION VIEW

A

A C

CX

X

A

A

(With Curb Approach)

PARTIAL PLAN VIEW

(Without Curb Approach)

PARTIAL PLAN VIEW

"ƀ3"ƀ3
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3" Cover

(M
in

.)

3" Cover

2
"

V
a
r
ie

s
 *

V
a
r
ie

s

C
u

r
b

 *
*

B
r
id

g
e
 a

n
d
 A

p
p
r
o
a
c
h
 S

la
b
)

2
'-

1
0

"
 (

M
in

. 
m

a
tc

h

V
a
r
ie

s

Retrofit to begin transition)

bridge offset constant for 

Varies (3" Max., 1" Min., match 

1'-6"

10"

Railing Transition)

2'-5" (Curb & 10"

3" Cover

(M
in

.)

3" Cover

2
"

Varies (0" to 2")

2'-2"1'-1"

10"

4"

1" ±

V
a
r
ie

s

C
u

r
b

 *
*

to begin Curb & Railing Transition)

bridge offset constant for Retrofit 

Varies (3" Max., 1" Min., match 

1'-6"

V
a
r
ie

s

B
r
id

g
e
 a

n
d
 A

p
p
r
o
a
c
h
 S

la
b
)

2
'-

1
0

"
 (

M
in

. 
m

a
tc

h

V
a
r
ie

s
 *

NOTE: Quantities are based on a 9" curb, no curb cross slope.

3" Cover

(M
in

.)

3" Cover

2" Cover

2" Cover

Varies (0" to 2")

2'-2"1'-1"

10"

1'-6"

Retrofit to begin transition)

bridge offset constant for 

Varies (3" Max., 1" Min., match 

2"

1" ±

V
a
r
ie

s
 *

C
u

r
b

 *
*

V
a
r
ie

s

B
r
id

g
e
 a

n
d
 A

p
p
r
o
a
c
h
 S

la
b
)

2
'-

1
0

"
 (

M
in

. 
m

a
tc

h

V
a
r
ie

s

2'-0"

1
'-

0
"

"
ƀ

3
"

Ƃ
5
 s

p
. 
@

 3

"
ƀ

1
0

"
ƀ

1
0

"
Ƃ

1
0

"
ƀ

1
0

"
ƀ

1
0

"
ƀ

1
0

"
ƀ

1
0

"
Ƃ

5
 s

p
. 
@

 3
"

ƀ
3

~

4'-9"

3 sp. @ 1'-4" = 4'-0"

Bars 4G Bars 5F @ 8"

(Typ. ends)

3" Cover 

Grade Elevation

Sidewalk or Finish 

transition area)

to maintain cover in 

Bars 5E (Cut and tied 

Railing Transition

1'-6" Traffic 

Transition

to Roadway Curb 

1'-8" ± Bridge 

4'-9"

3 sp. @ 1'-4" = 4'-0"

Bars 4G Bars 5F @ 8"

3
" 

C
o
v
e
r 

(T
y
p
. 
e
n
d
s
)

4
"

Bars 5S (Typ.)

Grade Elevation

Sidewalk or Finish 

maintain cover)

cut & shift to 

End Bar 5E (field 

Transition

Curb & Railing 

Slope*

    area to match adjoining Roadway curb.

    approach slab.  Adjust height in Transition 

** Match curb height of adjacent bridge and 

    slab.  

    side at begin or end bridge or approach 

*  Match Cross Slope of high side and low 

776 Total

4.57 Total

38

0.25CY/Ft.

Lb./Ft.

CY

Lb.
End Transition plus Footing

Reinforcing Steel - 20'-0" Tapered 

Reinforcing Steel - Typical Section

Concrete - Typical Section 

4'-9"

3 sp. @ 1'-4" = 4'-0"

Bars 5F @ 8"Bars 4G

3
" 

C
o
v
e
r 

(T
y
p
. 
e
n
d
s
)

4
"

Bars 5S (Typ.)

Bars 5E @ 8" sp.

Grade Elevation

Sidewalk or Finish 

Cover

Slope*

(Bars 5S not shown for clarity)

TAPERED END TRANSITION

SECTION B-B

(9" Curb shown, 6" Curb similar)

TYPICAL SECTION

SECTION A-A

(GUARDRAIL END TRANSITION)

SECTION C-C

(See Index 520-001 and Plans for Details)

TYPE VARIES, TYPE F SHOWN)

SECTION X-X (TYPICAL CURB,

9" Curb

QUANTITY
UNIT

SPREAD FOOTING APPROACH QUANTITIES

ESTIMATED TRAFFIC RAILING RETROFIT

ITEM

"ƀ4"ƀ4

"ƀ4 "ƀ4"ƀ4"ƀ4

 Sheet 3.

 For location of Section C-C see 

 and X-X see Sheet 2.

 For location of Sections A-A, B-B 

CROSS REFERENCES:

Permitted

Construction Joint 

Permitted

Construction Joint 
Permitted

Construction Joint 

Transition plus Footing

Concrete - 20'-0" Tapered End 
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C
u

r
b

 *
*

V
a
r
ie

s

2
'-

1
0

"
 (

M
in

. 
m

a
tc

h

B
r
id

g
e
 a

n
d
 A

p
p
r
o
a
c
h
 S

la
b
)

V
a
r
ie

s

2"

10"

2" Cover

2" Cover

Retrofit to begin transition)

bridge offset constant for 

Varies (3" Max., 1" Min., match 

3" Cover

C
u

r
b

 *
*

V
a
r
ie

s

2
'-

1
0

"
 (

M
in

. 
m

a
tc

h

B
r
id

g
e
 a

n
d
 A

p
p
r
o
a
c
h
 S

la
b
)

V
a
r
ie

s

2"

2" Cover

3" Cover

(M
in

.)

2" Cover

Varies (0" to 2")

2'-2"1'-1"

10"

Retrofit to begin transition)

bridge offset constant for 

Varies (3" Max., 1" Min., match 

    bridge and approach slab.

** Match curb height of adjacent 

Note:

Slab (Location Varies)

Edge of Existing Approach 

Wing Wall similar

Wall shown, Existing Angled 

Existing Perpendicular Wing 

Sleeve Assembly

Expansion Dowel 

(Typ.)

Bars 4C

Line

Gutter

Slab (Location Varies)

Edge of Existing Approach 

"
ƀ

3
"

Ƃ
5
 s

p
. 
@

 3

"
ƀ

1
0

"
ƀ

1
0

"
ƀ

3
"

Ƃ
5
 s

p
. 
@

 3

(Expansion Dowel Assemblies and Bars 4C not shown for clarity)

PARTIAL ELEVATION OF INSIDE FACE OF RAILING

521-483 Sheet 1)

521-481, 521-482 &

Match Line (See Index 

Begin or End Bridge & 

Front Face of Backwall, 

AND INTERMEDIATE CURBS (SIMILAR)

WALLS WITH NARROW CURBS (SHOWN), WIDE CURBS 

RAILING END TREATMENT FOR PERPENDICULAR OR ANGLED WING

SCHEME 1 ~ MODIFICATION FOR INDEX 521-481, 521-482 AND 521-483 - SCHEME 1

  see Index 521-480.

  placement of Dowel Bars 6D Details 

 For Expansion Dowel Assembly and 

 For Section A-A see Sheet 4.

CROSS REFERENCE:

~

~

~

Existing Approach Slab

End Bent Wing

Existing Perpendicular 

Joint Filler
" Preformed 2

1

when present

Asphalt Overlay 

1" ±

Cover

bottom 2" clear

Bars 5E @ 8" sp., clip 

Bars 5S (Typ.)

P
o

s
t 

R
e

m
o

v
e

d

E
x
is

ti
n

g
 W

in
g

3'-3"

2 sp. @ 1'-4" ± = 2'-8"

Bars 5F @ 8"

Varies

3" (Min.)

Existing Approach Slab

Bars 4G (Typ.)

when present

Asphalt Overlay 

Cover

1" ±

Bars 5E @ 8" sp.

Bars 5S (Typ.)

4
"

3
" 

C
o
v
e
r 

(T
y
p
. 
e
n
d
s
)

Existing Approach Slab

(Min.)

4"
Bars 5S

be removed

(when present, shown Shaded) to 

Curb & portion of Approach Slab 

(Typ.) tied to Bars 5F

Bars 5E @ 8" spacing Max. 

Bars 4G (Typ.)

4" (Min.)

±

1'-0"

Approach Slab Transition Typical Section

Bars 5S (Typ.)

Bars 5E 

maintain 2" cover

Field Cut Bars 5E to 

Top of Curb

Bars 5F (Typ.)

Bars 4G (Typ.) Existing Approach Slab

Final Riding Surface
Joint Filler

" Preformed ƀ

"ƀ4

E D A

E D A

PARTIAL PLAN

SECTION D-D

WIDE AND INTERMEDIATE CURBS SIMILAR)

SECTION E-E (NARROW CURB SHOWN,

Reqd. to maintain Cover

Bars 5F (Typ.) Clip bars as 

Permitted

Construction Joint 
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V
a
r
ie

s

C
u

r
b

 *
*

B
r
id

g
e
 a

n
d
 A

p
p
r
o
a
c
h
 S

la
b
)

2
'-

1
0

"
 (

M
in

. 
m

a
tc

h

V
a
r
ie

s

2" Cover

2"

2" Cover

Varies (0" to 2")10"

1'-1"

Retrofit to begin transition)

bridge offset constant for 

Varies (3" Max., 1" Min., match 

     existing end bent wing.

 ** Match curb height at adjoining 

Note:

Slab (Location Varies)

Edge of Existing Approach 

Sleeve Assembly

Expansion Dowel 
Gutter Line

Wing Wall

Existing Parallel 

Bars 6D

Dowel 

5S

Bars 

(Typ.)

Bars 4C

521-481, Sheet 2)

Match Line (See Index 

Begin or End Bridge & 

Front Face of Backwall, 

present (Varies)

Asphalt Overlay when 

Curb

Existing 

(Typ.)

Dowel Bars 6D

Slab (Location Varies)

Edge of Existing Approach 

Bent Wing Wall

Existing End 

    1" below existing concrete surface and grouted over.

    existing reinforcing not encased in new concrete shall be removed 

    steel may be cut at joint or extended into new concrete.  Exposed 

 1. Remove existing concrete along saw cut joints. Existing reinforcing  

NOTES:

"
Ƃ

5
 s

p
. 

@
 3

"
ƀ

3

WING WALLS WITH NARROW CURBS

RAILING END TREATMENT FOR PARALLEL

SCHEME 2 ~ MODIFICATION FOR INDEX 521-481 - SCHEME 2

(Expansion Dowel Assemblies and Bars 4C not shown for clarity)

PARTIAL ELEVATION OF INSIDE FACE OF RAILING

F

F D

D A

A

~

~ ~

to be removed when present

approach slab (shown shaded)

Curb and portion of existing 

Joint

Saw Cut 

when present

Asphalt Overlay 

Existing Approach Slab

Existing Approach Slab
Bent Wing

Existing End 

when present

Asphalt Overlay 

1" ±

Cover

Bars 5S (Typ.)

1
'-
0

" 
M

in
.

E
m

b
e
d
.

P
o

s
t 

R
e

m
o

v
e

d

E
x
is

ti
n

g
 W

in
g

Dowel Bars 6D

Existing Approach Slab

be removed

(when present, shown shaded) to 

Curb & portion of Approach Slab 

(Typ.) tied to Bars 5F

Bars 5E @ 8" spacing Max. 

(Max.)

4"

3" (Min.)

Varies (Match Length of Existing

End Bent Wing Wall)

2 @ 1'-3" Max. Spacing

Bars 4G (Typ.)

bars as reqd.to maintain Cover

Bars 5F @ 8" spacing Max. (Typ.) Clip 

8" (Max.)

4"

Typical SectionApproach Slab Transition

Top of Curb

Surface

Final Riding 
(Typ.)

Bars 5E 

Bars 5S

Bars 4G (Typ.)

Bars 5F (Typ.)

Existing Approach Slab

"ƀ3

"ƀ7

(Free Standing Curb Similar)

APPROACH SLAB TO BE REMOVED

SECTION THRU EXISTING CURB AND

PARTIAL PLAN

SECTION F-F

   see Index 521-480.

   placement of Dowel Bars 6D Details 

  For Expansion Dowel Assembly and 

  For Section D-D see Sheet 5.

  For Section A-A see Sheet 4.

CROSS REFERENCES:
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Bars 5S

Slab (Location Varies)

Edge of Existing Approach 

Retrofit to begin transition)

bridge offset constant for 

Varies (3" Max., 1" Min., match 

Varies

10" Varies

2" Cover

B
r
id

g
e
 a

n
d
 A

p
p
r
o
a
c
h
 S

la
b
)

2
'-

1
0

"
 (

M
in

. 
m

a
tc

h

V
a
r
ie

s

2"

2" Cover

3" Cover

(M
in

.)

C
u

r
b

 *
*

V
a
r
ie

s

Line

Gutter 

Bars 5S
Bars 6D

Dowel 

(Typ.)

Bars 4C

Sleeve Assembly

Expansion Dowel 

Bars 6D

Dowel 

Surface

Final Riding 

521-481, Sheet 3)

Match Line (See Index 

Begin or End Bridge & 

Front Face of Backwall, 

present (Varies)

Asphalt Overlay when 

Curb

Existing 

Bent Wing Wall

Existing End 

Slab (Location Varies)

Edge of Existing Approach 

" ChamferƂ

"
ƀ

1
0

"
ƀ

1
0

"
Ƃ

5
 s

p
. 
@

 3
"

ƀ
3

WITH NARROW CURBS

RAILING END TREATMENT FOR FLARED WING WALLS

SCHEME 3 ~ MODIFICATION FOR INDEX 521-481 SCHEME 3

(Expansion Dowel Assemblies and Bars 4C not shown for clarity)

PARTIAL ELEVATION OF INSIDE FACE OF RAILING

   existing end bent wing.

** Match curb height at adjoining 

Note:

  placement of Dowel Bars 6D see Index 521-480.

  For Expansion Dowel Assemblies Details and 

  For Section F-F see Sheet 6.

  For Section D-D see Sheet 5.

  For Section A-A see Sheet 4.

CROSS REFERENCES:

~ ~
~be removed to top of curb

Existing Flared Wing Post to 

shaded) to be removed

Slab (when present, shown 

Curb & portion of Approach 

Approach Slab Transition

reqd. to maintain Cover

Max. (Typ.) Clip bars as 

Bars 5F @ 8" spacing 

Typical

Section

(Typ.)

Bars 4G 

(Min.)

4"

bars minimally as required) 

(Typ.) tied to Bars 5F (tilt

Bars 5E @ 8" spacing Max. 

8" sp.

Bars 5E @
Cover

1" ±
Bars 5S (Typ.)

to top of curb

Post to be removed 

Existing Flared Wing 

Construction Joint Permitted

4
"

Bent Wing

Existing End 

3" Cover (Typ. ends)

Bars 5F @ 8"Existing Approach Slab

Varies

3" (Min.)

Bars 4G @ 1'-4" ±

when present

Asphalt Overlay 

Surface

Final Riding 

Existing Approach Slab

1'-3" Max. Spacing2 @

(Typ.) tied to Bars 5F

Bars 5E @ 8" spacing Max. 

Approach Slab

Existing 

Existing Approach Slab

reqd. to maintain Cover

Max. (Typ.) Clip bars as 

Bars 5F @ 8" spacing 

Bars 5S

Curb

Top of 

"ƀ3

"ƀ7

F G D A

ADGF

PARTIAL PLAN OF RAILING

SECTION G-G

breaker along joint

Organic Felt bond

along end bent wing wall only

Organic Felt bond breaker
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Existing End Bent Wing Wall

(Location Varies)

Approach Slab 

Edge of Existing 

Surface

Final Riding 

present (Varies)

Asphalt Overlay when 

521-482, Sheet 3)

Match Line (See Index 

Begin or End Bridge & 

Front Face of Backwall, 

Slab (Location Varies)

Edge of Existing Approach 

Bars 5SGutter Line
Sleeve Assembly

Expansion Dowel 

(Typ.)

Bars 4C

wall only

against wing 

Bond Breaker 

and Wing Post

Existing Wing Wall 

Bent Wing Wall

Existing End 

Surface

Final Riding 

present (Varies)

Asphalt Overlay when 

Slab (Location Varies)

Edge of Existing Approach 

Gutter Line

Slab (Location Varies)

Edge of Existing Approach 

Bars 5S

Wall and Wing Post

Existing Parallel Wing 

wall only

against wing 

Bond Breaker 

(Typ.)

Bars 4C

Sleeve Assembly

Expansion Dowel 

521-482, Sheet 2)

Match Line (See Index 

Begin or End Bridge & 

Front Face of Backwall, 

WING WALLS WITH WIDE CURBS

RAILING END TREATMENT FOR PARALLEL CURBS AND FLARED

SCHEME 5 ~ MODIFICATION FOR INDEX 521-482 SCHEME 3 AND 4

(Existing Wing Post, Expansion Dowel Assemblies and Bars 4C not shown for clarity)

PARTIAL ELEVATION OF INSIDE FACE OF RAILING

WING WALLS WITH WIDE CURBS

RAILING END TREATMENT FOR PARALLEL CURBS AND

SCHEME 4 ~ MODIFICATION FOR INDEX 521-482 SCHEME 2

(Existing Wing Post, Expansion Dowel Assemblies and Bars 4C not shown for clarity)

PARTIAL ELEVATION OF INSIDE FACE OF RAILING

   see Index 521-480.

  For Expansion Dowel Assemblies Details 

  For Section G-G see Sheet 7.

  For Section D-D see Sheet 5.

  For Section A-A see Sheet 4

CROSS REFERENCES:

beyond wing wall as shown)

Bars 4G (extend 2'-0" 

reqd. to maintain Cover

Max. (Typ.) Clip bars as 

Bars 5F @ 8" spacing 

Curb

Top of 

Bars 5S (Typ.)(Typ.) tied to Bars 5F

Bars 5E @ 8" spacing Max. 

Approach Slab

Existing 

Existing Approach Slab

(Min.)

4"

(Typ.) tied to Bars 5F

Bars 5E @ 8" spacing Max. 

reqd. to maintain Cover

Max. (Typ.) Clip bars as 

Bars 5F @ 8" spacing 

Approach Slab Transition

8" (Max.)

4"

shaded) to be removed

Slab (when present, shown 

Curb & portion of Approach 

Typical

Section

(Typ.)

Bars 4G 

Existing Approach Slab

beyond wing wall as shown)

Bars 4G (extend 2'-0" 

(Typ.) tied to Bars 5F

Bars 5E @ 8" spacing Max. 

Bars 5S (Typ.)

reqd.to maintain Cover

Max. (Typ.) Clip bars as 

Bars 5F @ 8" spacing 

Top of Curb

Existing Approach Slab

(Typ.) tied to Bars 5F

Bars 5E @ 8" spacing Max. (Min.)

4"

shaded) to be removed

Slab (when present, shown 

Curb & portion of Approach 

(Typ.) tied to Bars 5F

Bars 5E @ 8" spacing Max. 

Bars 4G (Typ.)

8" (Max.)

4"

Typical SectionApproach Slab Transition

reqd.to maintain Cover

Max. (Typ.) Clip bars as 

Bars 5F @ 8" spacing 

G

D A

ADG

PARTIAL PLAN OF RAILING

G

D A

ADG

PARTIAL PLAN OF RAILING
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Bent Wing Wall

Existing End 

(Location Varies)

Approach Slab 

Edge of Existing 

Bars 6D

Dowel 

Index 521-483, Sheet 1)

End Bridge & Match Line (See 

Front Face of Backwall, Begin or 

Surface

Final Riding 

(Varies)

when present 

Asphalt Overlay 

Curb

Existing 

(Location Varies)

Approach Slab 

Edge of Existing 

Dowel Bars 6D

Gutter Line
Sleeve Assembly

Expansion Dowel 

(Typ.)

Bars 4C

hatched)

existing curb (shown 

Joint Filler on top of 

" Preformed 2
1

Provide 

wall as shown)

2'-0" beyond wing 

Bars 5S (extend 

Retrofit to begin transition)

bridge offset constant for 

Varies (3" Max., 1" Min., match 
Varies 10" (Min.)

Varies

2" Cover"
2

1
3

2"

"
4

3
5
 s

p
. 
@

 3

V
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r
ie

s
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g
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d
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p
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r
o
a
c
h
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b
)

2
'-

1
0

"
 (

M
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. 
m

a
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h

C
u

r
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 *
*

V
a
r
ie

s

2" Cover

WING WALLS WITH INTERMEDIATE CURBS

RAILING END TREATMENT FOR PARALLEL CURBS AND

SCHEME 6 ~ MODIFICATION FOR INDEX 521-483 SCHEME 2

(Expansion Dowel Assemblies and Bars 4C not shown for clarity)

PARTIAL ELEVATION OF INSIDE FACE OF RAILING

   existing end bent wing.

** Match curb height at adjoining 

Note:

   Details see Index 521-480.

   and placement of Dowel Bars 6D 

  For Expansion Dowel Assembly  

  For Section D-D see Sheet 5.

  For Section A-A see Sheet 4.

CROSS REFERENCES:

4"

~

~

reqd. to maintain Cover

Max. (Typ.) Clip bars as 

Bars 5F @ 8" spacing 
Existing Approach Slab

Bars 4G

Curb

Top of 

Bars 5S

(Typ.) tied to Bars 5F

Bars 5E @ 8" spacing Max. 

Approach Slab

Existing 

End Bent Wing Wall)

Varies (Match Length of Existing

shaded) to be removed

Slab (when present, shown 

Curb & portion of Approach 

(Min.)

4"

Max. (Typ.)

8" spacing 

Bars 5E @ 

"2
1

31'-3" Max. Spacing2 @

"2
1

7

"2
1

3

Approach Slab Transition

reqd. to maintain Cover

Max. (Typ.) Clip bars as 

Bars 5F @ 8" spacing 

Typical Section

(Typ.)

Bars 4G 

Cover

6D

Bars 

Dowel 

1" ±

Joint Filler

" Preformed 2
1

when present

Asphalt Overlay 

Surface

Final Riding 

Existing Approach Slab
Bent Wing

Existing End 

1
'-

0
"
 M

in
.

E
m

b
e
d

.

Bars 5S (Typ.)

Dowel Bars 6D

H

D A

AD

H
SECTION H-H
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    existing end bent wing.

** Match curb height at adjoining 

Note:

(M
in

.)

3" Cover

V
a
r
ie

s

C
u

r
b

 *
*

B
r
id

g
e
 a

n
d
 A

p
p
r
o
a
c
h
 S

la
b
)

2
'-

1
0

"
 (

M
in

. 
m

a
tc

h

V
a
r
ie

s

2"

Retrofit to begin transition)

bridge offset constant for 

Varies (3" Max., 1" Min., match 
Varies 10" (Min.)

2" Cover

Varies

Bars 6D

Dowel 

Bars 5S

Slab (Location Varies)

Edge of Existing Approach 

Line

Gutter 
Sleeve Assembly

Expansion Dowel 

Bars 5S

(Typ.)

Bars 4C

521-483, Sheet 3)

Match Line (See Index 

Begin or End Bridge & 

Front Face of Backwall, 

present (Varies)

Asphalt Overlay when 

Curb

Existing 

Surface

Final Riding 

Bars 6D

Dowel 

Bent Wing Wall

Existing End 

Slab (Location Varies)

Edge of Existing Approach 

on top of existing curb

Joint Filler bond breaker 

" Preformed ƀprovide 

to remain (shown hatched),

Portion of existing curb 

"
ƀ

1
0

"
ƀ

1
0

"
Ƃ

5
 s

p
. 
@

 3
"

ƀ
3

FLARED WING WALLS WITH INTERMEDIATE CURBS

RAILING END TREATMENT FOR PARALLEL CURBS AND

SCHEME 7 ~ MODIFICATION FOR INDEX 521-483 SCHEME 3

(Expansion Dowel Assemblies and Bars 4C not shown for clarity)

PARTIAL ELEVATION OF INSIDE FACE OF RAILING

 along jointbreaker

Organic Felt bond

against wing wall only

Organic Felt bond breaker

   see Index 521-480.

   placement of Dowel Bars 6D Details 

  For Expansion Dowel Assemblies and 

  For Section H-H see Sheet 9.

  For Section D-D see Sheet 5.

  For Section A-A see Sheet 4.

CROSS REFERENCES:

~

~

3" (Min.)

Varies 1'-4" ±

@ 8"

Bars 5F

3" Cover (Typ. ends)

Bent Wing

Existing End 

4
"

Bars 5S (Typ.)

8" sp.

Bars 5E @ 

Existing Approach Slab

Surface

Final Riding 

when present

Asphalt Overlay 

1" ±

Cover

(Typ.)

Bars 4G 

Section

Typical

reqd. to maintain Cover

Max. (Typ.) Clip bars as 

Bars 5F @ 8" spacing 

Approach Slab Transition

to be removed

(when present, shown shaded) 

Curb & portion of Approach Slab 

(Hatched portion to remain)

Existing Flared Traffic Railing 

bars minimally as required) 

(Typ.) tied to Bars 5F (tilt

Bars 5E @ 8" spacing Max. 
4"

(Min.)

Existing Approach Slab

1'-3" Max. Spacing

4"1
'-
0

"

2 @

Approach Slab

Existing 

(Typ.) tied to Bars 5F

Bars 5E @ 8" spacing Max. 

Existing Approach Slab

reqd. to maintain Cover

Max. (Typ.) Clip bars as 

Bars 5F @ 8" spacing 

Bars 5S

Curb

Top of 

"ƀ3

PARTIAL PLAN OF RAILING

H I D A

ADIH

SECTION I-I

"2
17

Permitted

Construction Joint 



1
0

/6
/2

0
2

5
4

:0
0

:5
0

 P
M

R
E

V
IS

IO
N DESCRIPTION:

REVISION

LAST

ofSTANDARD PLANS

FY 2026-27 SHEETINDEX

TRAFFIC RAILING/NOISE WALL (8'-0") - BRIDGE
 1 5 521-50911/01/18

at Railing Face

Top of Shoulder, Sidewalk

Begin or End Approach Slab

for in Roadway Plans)

Guardrail (when called 

Shown, Rigid Pavement Approach Slab Similar)

Approach Slab (Flexible Pavement Approach Slab Begin or End Bridge

Front Face of Backwall &

Guardrail called for in Roadway Plans

Railing End Transition required when 

Begin or End Approach Slab

Support

� Superstructure

Silicone Sealant

for Pre-cured

See Detail "B"

continuing on Roadway

Railing/Noise Wall shown

spaced between open joints)

top of Railing/Noise Wall (Equally
" V-Groove in both faces and2

1

continuing on Roadway

Railing/Noise Wall shown

and equally spaced between open joints)

Railing/Noise Wall (Constructed plumb
" V-Groove in both faces and top of 2

1

zone of the Roadway.  See Plans for location of End Taper.

is terminated on a Bridge or Approach Slab, or within the clear 

Noise Wall End Taper (see Sheet 3) required when Noise Wall 

WALL OR FOOTING MOUNTED RAILING/NOISE WALL SIMILAR) (Reinforcing Steel not shown for clarity)

ELEVATION OF INSIDE FACE OF RAILING/NOISE WALL (BRIDGE MOUNTED RAILING/NOISE WALL SHOWN, 

when Guardrail called for in Roadway Plans

See Detail "A" for Railing End Transition 

(Reinforcing Steel not shown for clarity)

WALL OR FOOTING MOUNTED RAILING/NOISE WALL SIMILAR)

PLAN (BRIDGE MOUNTED RAILING/NOISE WALL SHOWN, 

Varies

   (2)   - Construction Joints for Junction Slabs and Footings.

   (1)   - Superstructure supports where slab is continuous.

" Intermediate Open Joints plumb and provide at :Ƃ** Construct 

  Footing similar.  

  at Begin Bridge or End Bridge shown, Deck Joint at � Pier or Intermediate Bent, Junction Slab or

  Deck Joint. For treatment of Railing/Noise Walls on skewed bridges see Index 521-427. Deck Joint

  Open Railing/Noise Wall Joints at Deck Expansion Joint locations shall match the dimensions of the

* On Bridges see Superstructure and Approach Slab Sheets for actual dimensions and joint orientation.

 Sheet 5.

 For Section C-C and Detail "A" see

 For Section A-A see Sheet 3.

 Detail see Sheet 4.

 For Detail "B" and V-Groove Lettering

CROSS REFERENCE:

  formed by Ƅ" V-Grooves. V-Groves shall be formed by preformed letters and figures.

  in height may be used, as approved by the Engineer, in lieu of the letters and figures

  both the existing date and the year of the widening. Black plastic letters and figures 3"

  year the bridge is completed. For a widening when the existing railing is removed, use

  the Date on the driver's left side when approaching the bridge. The Date shall be the

  Railing so as to be seen on the driver's right side when approaching the bridge. Place

  shown in the General Notes in the Structures Plans and Bridge Number on the Traffic

NAME, DATE AND BRIDGE NUMBER : For Railing/Noise Wall on bridges, place the Name as

6. Slip forming of the traffic railing portion is permitted.

   Section 705. Match the Delineator color (White or Yellow) to the near edgeline.

5. Install Barrier Delineators 2'-4" above the riding surface in accordance with Specification

   Junction Slab or footing.

4. Provide Ƃ" open joints every 30 to 90 feet. Align open joints with construction joints in the

   B. Class IV for moderately or extremely aggressive environments.

   A. Class II for slightly aggressive environments.

3. Concrete:

2. Construct Traffic Railing/ Noise Wall and joints plumb, not perpendicular to the roadway surface.

1. Work this with Indexes 521-512 through 521-515.

Notes

14'-8" 

1
0

"

6" Min.

NAME OR DATE

BRIDGE NUMBER

3
"2

"
3
"

" V-Groove4
3

Bridge Deck

Open Joint **

" Intermediate 4
3

Deck Joint *

"  V-Groove2
1Spacing 

" Intermediate 4
3

Open Joint **
Coping (Typ.)

Bridge Deck
Gutter Line

Deck Joint *

Approach Slab

Edge of Approach Slab (Coping)

Guardrail (when called for in Roadway Plans)

* 10'-0" Maximum

A

C C

A

A A

9
"

Wall End Taper, see Section C-C)

(10" Thick wall section for Noise 3'-0" Max.

Footing and Junction Slab similar

L-Shaped Spread Footing, Trench 

T-Shaped Spread Footing Shown, 
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TRAFFIC RAILING/NOISE WALL (8'-0") - BRIDGE
5 521-509  211/01/18

(Typ.)

Bars 5V 

Joint Reqd. **

Construction

5S1 as required

Field bend top Bars 

(Bars 5S1 in Railing not shown for clarity)

SHOWN, GUARDRAIL ATTACHMENT SIMILAR SEE DETAIL "A", SHEET 5) 

ELEVATION OF RAILING/NOISE WALL END TAPER (ADJACENT TO TRAFFIC RAILING 

(Bars 5S1 in Railing not shown for clarity)

(INTERMEDIATE OPEN JOINT SHOWN, DECK JOINT SIMILAR) 

ELEVATION OF RAILING/NOISE WALL REINFORCING STEEL 

of remaining Bars 5V, as required)

lap Bars 5R on opposite side 

4" (Space may be increased to 6" to 

with Bars 5V

each face, paired

Begin Bars 5R

Roadway.

or Barrier Wall continued on Retaining Wall or

Bridge or Approach Slab. 38" Traffic Railing

36" Single-Slope Traffic Railing continued on

    Traffic Railing continues. For transition to guardrail see Sheet 5.

*** Bar spacing shown for Bars 5V only applies when Single-Slope

     railing with End Taper.

**  Terminate Ƃ" V-groove at construction joint & cast top of 

*   Field Cut Bars 5R & 5S1 to maintain clearance.

NOTES:

Bridge Deck or Approach Slab

Bridge Deck or Approach Slab

(Typ.) *

& 5R2

Bars 5R1 

Bars 5S2

Bars 5V @ 6" Spacing (Typ.)

or Deck Joint

Bars 5V @ 6" Spacing (Typ.)

"ƅ2

" Int. Open Joint Ƃ
Bars 5S2 Bars 5V (Typ.)

6" Spacing (Typ.) 3" Min. Spacing 

Bars 5V ***

4
" 

*
*

Joint

3'-0" **

(T
o
p
)

2
"

C
o
v
e
r

" V-GrooveƂ

" Open Ƃ

Spacing Bars " Min.Ƅ26" Spacing (Typ.)

Bars 5S1 *
Bars 5S2

(Typical at open joints)

Bars 5S2

(Typical at open joints)

� of Open Joint 

" Ɓ3

Bars 5S1

6" Spacing (Typ.) 18 sp. @ 4" = 6'-0" 18 sp. @ 4" = 6'-0"

40'-0" End Taper

5
'-
0

"
3

'-
0

"

3Ɓ" 

5R

3
'-
2

"
4

'-
1

0
"Bars 5R3 *

(Typ.)

5R3

Bars

& 5R2

5R1

Bars

(Typ.)

5R2

5R1 &

Bars
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        CONDUIT DETAILS - EMBEDDED         
 1 4 630-01011/01/25

" thick nominal4
1

Wrap with sponge rubber 

Pedestrian / Bicycle Railing

Traffic Railing or 

" thick nominal4
1

Wrap with sponge rubber 

Pedestrian / Bicycle Railing

Traffic Railing or 

Fitting

Expansion / Deflection 

" thick nominal2
1

Wrap with sponge rubber 

FITTING DETAIL (CONCRETE / CONCRETE)

DETAIL "B" EXPANSION / DEFLECTION

FITTING DETAIL (CONCRETE / SOIL)

DETAIL "C" EXPANSION / DEFLECTION 

EXPANSION FITTING DETAIL

DETAIL "A"

1
'-

6
"

1'-6"

8
"
*
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(Maximum Dimensions)

Single Conduit

EJB "B"

  Pedestrian/ Bicycle Railings.

* Reduce to 6" maximum when installed in

Conduits (Typ.)

2" Ø PVC

(Maximum Dimensions)

Double or Triple Conduit

EJB "A"
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Railing Joint
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2" Ø PVC Conduits

Expansion Fitting

Fitting

Expansion / Deflection

   1'-2" for parapets.

   Max elevation of the top of conduit is 1'-6" above top of coping for traffic barriers and

5. Place conduits as indicated in this Standard unless Structures Plans indicate fewer.

bundle Conduits, or Conduit and horizontal reinforcement.

a maximum of 1" but do not cut railing reinforcing to facilitate Conduit or Fittings. Do not 

placement of Conduit, Expansion Fittings, and Expansion/Deflection Fittings, shift reinforcing 

provide 2” clearance to EJB and provide supplemental reinforcement as shown. To facilitate 

shifted vertical reinforcement at minimum 3” centers. Cut horizontal Railing reinforcement to 

4. Shift vertical Railing reinforcement symmetrically to provide 2” clearance to EJB. Space 

Built Plans. 

Provide the location of the stub out with Steel Pipe to the Engineer for inclusion on the As-

flush with the ground line adjacent to the end of the Conduit as shown on Sheets 2, 3 or 4. 

future use, stub out and cap the Conduit. Drive a 3’-0”± long ¾” (min.) diameter Steel Pipe 

3. For Conduit not designated for future use, see Plans for details. For Conduit designated for 

locations and details.

other locations as necessary to maintain 300 foot maximum spacing. See Plans for additional 

adjacent to the Bridge unless a precast Traffic Railing with junction slab is used), and at 

to the Begin and End of Bridges, Begin and End of Retaining Walls, (except omit EJB 

accordance with NEC requirements and the maximum size limits shown. Install EJB adjacent 

2. Furnish and install Embedded Junction Boxes (EJB) with weatherproof covers sized in 

Code (NEC) and as directed by the Engineer.

accordance with Specification Sections 630 and 635, this Standard, the National Electric 

1. Furnish and install approved Conduits, Fittings and Embedded Junction Boxes (EBJ's) in 

CONDUIT GENERAL NOTES:


