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1. REFER TO SHEETS CR-514 THROUGH
CR-516 FOR ADDITIONAL BRIDGE
RAILING SIGN MOUNTING INFORMATION
AND DETAILS.

2. RAISED PAVEMENT MARKER SHALL
HAVE A SPACING OF A MINIMUM OF 0.5
FEET FROM THE EDGE OF PAVEMENT
SHOULDER MARKING. TYPICAL SPACING
BETWEEN RAISED EDGE MARKING IS 0.5
FEET, CENTER TO CENTER. SEE RAISED
PAVEMENT MARKER DETAILS, SHEET
CR-512.
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1. REFER TO SHEETS CR-514 THROUGH
CR-516 FOR ADDITIONAL BRIDGE
RAILING SIGN MOUNTING INFORMATION
AND DETAILS.

2. THE EXISTING SIGNAGE SHALL BE
SALVAGED AND RETURNED TO HAS.

3. REFER TO SHEETS CR-517 THROUGH
CR-518 FOR ADDITIONAL SOLAR
POWERED SPEED RADAR SIGN
MOUNTING INFORMATION AND DETAILS.
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1. REFER TO SHEETS CR-514 THROUGH
CR-516 FOR ADDITIONAL BRIDGE
RAILING SIGN MOUNTING INFORMATION
AND DETAILS.

2. THE EXISTING SIGNAGE SHALL BE
SALVAGED AND RETURNED TO HAS.

3. REFER TO SHEETS CR-517 THROUGH
CR-518 FOR ADDITIONAL SOLAR
POWERED SPEED RADAR SIGN
MOUNTING INFORMATION AND DETAILS.
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* THE ADDITIONAL 14" DIMENSION IS DUE TO THE DIFFERENCE IN THE
EXISTING DECK OVERHANG THICKNESS (7") AT THE BACK OF THE RAIL
AND THE ADDITIONAL 14" LMC OVERLAY FOR A NEW DECK THICKNESS
(71

4") AT THE TOE OF THE RAIL.

1

S-501

W
IL

L 
C

LA
YT

O
N

 P
K

W
Y 

/ J
FK

 F
LY

O
VE

R
R

EC
O

N
ST

R
U

C
TI

O
N

 S
TR

U
C

TU
R

A
L 

D
ET

A
IL

S

 1" = 1'-0"4 FINAL BRIDGE STRUCTURE

 1" = 1'-0"8 FINAL BRIDGE STRUCTURE - EAST APPROACH SLAB SHOWN (SOUTH APPROACH SLAB  SIMILAR)

 1" = 1'-0"4 EXISTING BRIDGE STRUCTURE - DEMOLITION DETAIL

 1" = 1'-0"8
EXISTING BRIDGE STRUCTURE REMOVAL - EAST APPROACH SLAB SHOWN
(SOUTH APPROACH SLAB  REMOVAL SIMILAR)
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REINFORCEMENT AND ANCHORAGE FOR SSTR AT LIGHT POLE10
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L  JointCL JointC

3" 3"2'-0" 3" 3"3"

3"

3"6 Spa at 8" 6 Spa at 8" 3 Spa at 8" 6 Spa at 8"
= 4'-0" = 4'-0"= 4'-0" = 2'-0"

3"

3"

3" Bars Spa at 1'-4" Max (could have an Bars Spa at 1'-4" Max (could have an

2

2

Bars Spa at 6" Max

~
~

Existing Concrete SlabExisting
Wingwall

Slot

(#6) anchor
bars spaced
as shown.

(#6) anchor
bars spaced
as shown.

4

3

3

10 10

ROADWAY ELEVATION OF SSTR RAIL RETROFIT

optional side slot drain or light pole) optional side slot drain or light pole)

2

1

RETROFIT GUIDE
FOR CONCRETE RAILS

5 12"

2'-0 3
4 "

5 
1 4"

ANCHOR
BAR EA1 (#6)

6

5

6

8

11"

5 
1 4"

 E
m

be
d

2

Anchor bar EA1
(#6) located as
shown.  See
"Roadway
Elevation of
SSTR Rail".

7"
 M

in

7

1 12"

4"
 E

m
be

d

4 12"

8

1'-0"

4"8"

Existing
Wingwall

2

(#6) anchor
bar located as
shown.  See
"Roadway
Elevation of
SSTR Rail".

7

1 12"

1'
-1

1 
3

4"

6

5 
1 4"

 E
m

be
d

ABUTMENTS AT BENTS WITH SLAB EXP JOINTS

1. Field verify dimensions before commencing work and ordering
    materials.
2. By adding additional anchorage, welding can be performed at
    a minimum spacing of 3 ft between the cage and additional
    anchorage.  By satisfying additional anchorage requirements
    slip forming is allowed.  Do not weld to the required anchorage.
3. Test adhesive anchors in accordance with Item 450.3.3, “Tests”.
    Test 3 anchors per 100 anchors installed.  Perform corrective
    measures to provide adequate capacity if any of the tests do
    not meet the required test load.  Repair damage from testing
    as directed.

1.  All concrete shall be Class C.
2.  Provide Grade 60 reinforcing steel. Welded wire reinforcement
    shall not be used at SSTR at Light Pole.
3.  Epoxy coat or galvanize all reinforcing steel if required
     elsewhere.
4.  (#6) and (#4) anchor bars used for the epoxied anchorage
     system must not be epoxy coated within the required embedment.

1.  Use of these retrofit details will result in a railing acceptable
     for Test Level 3 regardless of the higher ratings that may be
     indicated on the rail standard.
2.  Rail anchorage details shown on this guide may require
     modification for select structure types.  See appropriate details
     elsewhere in plans for these modifications.  Not all possible
     combinations of existing railing, curbs, parapets etc. have been
     shown on this sheet.  Other combinations and reinforcement
     arrangements are permissible if they meet the same strength
     requirements as indicated on this guide.
3.  Do not remove any part of a curb until it has been evaluated
     to not be a load-carrying structural component.
4.  Removal and replacement of backfill, subgrade, and asphalt or
     concrete pavement necessary for this installation is considered
     subsidiary to the retrofit railing.
5.  Payment for a rail retrofit will be as per Item 451, "Retrofit
     Railing", by the type of the rail retrofit.  All details shown
     herein are subsidiary to rail retrofit.  Examples are "Retrofit
     Rail (Ty T551)", "Retrofit Rail (Ty SSTR)", etc.

1
2" Rebonded

recycled tire
rubber

C-RAIL-R (MOD)

SSTR

3

4

Showing location or locations of anchor bars in a rail retrofit condition.  See appropriate
rail standard for details and notes not shown.

Increase by amount of existing overlay/seal coat thickness, not to exceed 2".  If thickness
of existing overlay/seal coat is greater than 2" at toe of rail, taper overlay at a 1:10 or
flatter slope over shoulder width to a thickness of 2" or less at toe of rail.

See appropriate rail standard for reinforcing steel.  Modify length of vertical reinforcing
bars as required to fit existing structure. Longitudinal reinforcing bars may be removed
only if their position puts them in conflict with un-removed portions of existing structure.

Embed secondary (#4) anchor bars 1'-4" in length with a Type III Class C, D, E, or F
anchor adhesive.  Minimum adhesive anchor embedment depth is 4".  Anchor adhesive
chosen must be able to achieve a basic bond strength in tension, Nba, of 10 kips.  Submit
signed and sealed calculations or the manufacturer’s published literature showing the
proposed anchor adhesive's ability to develop this load to the Engineer for approval prior
to use.  Anchor installation, including hole size, drilling, and clean out, must be in
accordance with Item 450, “Railing”.  (#4) anchor bars spaced longitudinally along rail
at 4 ft Max (Spaced 3" longitudinally from outside edge and edge of side slot drains).

Cast back of rail vertical, without 1 1/2" recess at SSTR at light pole section only.

Adjust light pole location by ±1'-0" as necessary to ensure proper top of rail width as
shown in the "SSTR AT LIGHT POLE TOP VIEW" detail shown on sheet S-501.

Installed bar may rest on top of slab or wall.

Bend or cut as required to clear drain slots.

See details "REINFORCEMENT AND ANCHORAGE FOR SSTR AT LIGHT POLE"
on sheet S-501 for bar spacing.

7

5RAIL RETROFIT SECTIONS
USING EPOXY ANCHOR BARS

When side slot drains are used, provide 8'-0" Min clear spacing
between drain slots.

Embed (#6) anchor bars with a Type III, Class C, D,E, or F anchor
adhesive.  Minimum adhesive anchor embedment depth is 5 14".
Anchor adhesive chosen must be able to achieve a basic bond strength in
tension, Nba, of 20 kips.  Submit signed and sealed calculations or the
manufacturer’s published literature showing the proposed anchor
adhesive's ability to develop this load to the Engineer for approval prior
to use.  Anchor installation, including hole size, drilling, and clean out,
must be in accordance with Item 450, “Railing”.

See SSTR Rail Sections in "Rail Retrofit Sections using Epoxy Anchor Bars".

Showing spacing of (#6) anchor bar epoxy anchored in a rail retrofit condition.
Secondary (#4) anchor bar epoxy anchored in a rail retrofit not shown
for clarity.  Reinforcing steel and terminal connections not shown for clarity.
See rail standard for details and notes not shown.

Face of Inverted-T Stem (Typ)

L Intermediate Wall JointC

3"

3"

2' - 0"
Slot

Ex
is

tin
g 

Sl
ab

9

10

SSTR RAIL
ON CONCRETE SLABS

SSTR RAIL
ON WINGWALLS AND RETAINING WALLS

6 spa at 8" = 4'-0"

Hex nut

Flat washer
Hex nut

Flat washer

Bottom Anchor
Bolt Template

Sh
oe

 B
as

e
Fo

un
da

tio
n

Baseplate

1/2" Typ,
3/4" max

5 
3/

4"
(+

1/
4"

)
1/4" Typ,
1/2" max

Lock washer

See RIP Standard

Anchor
bolts

ANCHOR BOLT DETAIL

6"

14 ~ (#4) R Bars required
@ equal spaces required
for SSTR at light pole only

Light Pole &     Top of SSTR

Bolt
Projection

To
 to

p 
of

 b
ot

to
m

te
m

pl
at

e

1/4" to 1/2" of  bolt
shank shall project
above concrete

27
"

2 ~ Nuts on each
bolt, required on
bottom template.

20 ~ (#4) S3 Bars

1 12" (typ)

Anchor bar EA1 (#6)
located as shown.
See "Roadway Elevation
of SSTR Rail".

S3 BAR (#4)

Welded Wire Reinforcement (WWR):
IS NOT APPROVED FOR USE WITH
SSTR AT LIGHT POLE.

2 
1 2"

 B
en

di
ng

Pi
n

4 12"
6 14" Middle (10) S3 Bars

Note:
 SSTR first (5) S3 bars
 have 4 12" top dimension, middle (10)
 bars require 6 14" top dimension.

(10) S3 Bars

2'
-1

0 
3 4"

9 34"

1. Anchor bolts, junction box, non-metallic flexible conduit, and
bonding to steel shall not be paid for directly, but will be
considered  subsidiary to the various bid items.

2. For proper installation and material requirements for the
anchor bolts and light pole, see Traffic Engineering RIP (4)-19
standard details "Concrete Traffic Barrier Base Baseplate" and
"Concrete Traffic Barrier Base Anchor Bolt Assembly" on
sheet S-513.

3. Junction boxes shall be polymer concrete, and shall be
installed as per BL on sheet S-511. For details and material
requirements on barrier junction box, see DMS-11030.

4. Install 12 AWG stranded conductors from load side of fused
breakaway connector to luminaire. Fused breakaway
connectors shall be installed as required on Traffic
Engineering RID Sheets. Typically fused breakaway
connectors are installed in the barrier junction box adjacent to
each light pole. If fused breakaway connectors are installed in
the pole's handhole, increase the size of the 3/4" flexible
non-metallic conduit according to the NEC as needed to
accomodate the branch circuit conductors.

5. Anchor bolts and their assemblies shall be in accordance with
Item 449, "Anchor Bolts" High-Strength Steel or Alloy Steel.
Galvanization requirements for anchor bolts are shown on RIP
sheets.

6. Bond anchor bolt to rebar cage with #6 bare stranded copper
conductor. Use listed mechanical connectors rated for
embedment in concrete. The bonded steel in the foundation
creates a concrete encased grounding electrode which
replaces the ground rod.

11"

4"
 E

m
be

d

4 12"

5 
1 4"

 E
m

be
d

7"
 M

in
Ex

is
tin

g 
Sl

ab

Tied to Rebar Cage,
see Light Pole Connection
Note 6

MATERIAL NOTES:

CONSTRUCTION NOTES:

GENERAL NOTES:

LIGHT POLE CONNECTION GENERAL NOTES

Reinforcing bar dimensions
shown are out-to-out of bar

1 1

4 
1 4"

5 
3 4"

11

12

13

13

11 6

2'
-1

0 
1 4"

6

1
2"

12

Rip(4)-19, Sheet S-513
for additional Details
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Limits
of Abut
Wingwall

Wingwall Length
(Varies)

5'-0" Min

1
4" Min

3
4" Max

Same as Slab Same as Slab
Jt Opening Jt Opening

End of Bridge Rail
for payment

ROADWAY ELEVATION OF RAIL

L Intermediate Wall
Joint (See Detail)
C

Opening

6"

INTERMEDIATE WALL JOINT DETAIL

Tool V groove

Form to here.
CL Thrie-Beam
Terminal
Connector 1 2

3'-6"

Vertical Taper

1'
-1

"

3'-0"

1'-8" 8"

End of Back of
Rail Offset

5" R

3 13
16"

1'
-9

"

Ta
pe

r H
ei

gh
t

(V
ar

ie
s)

ELEVATION

C

Approach
Slab or CRCP

~

~

Top of Abut
Wingwall

SECTION

L Thrie-Beam
Terminal
Connector 1

4

2

2

3

4

TERMINAL CONNECTION DETAILS

R(#4)

Bars S Spa ~ 2" 2"2"

Joint Opening
Same as Slab

ELEVATION SHOWING TYPICAL REINFORCING PLACEMENT

1
4" Min

3
4" Max

2"

Field bend
reinforcing
as necessary
to maintain
1" cover
at taper L Intermediate Wall

Joint (See Detail)
C2"

(Typ)

6" Max Spa 6" Max Spa

S(#4)

S(#4)

Top of Abut
Wingwall

2"
(Typ)

WU(#4)
at 6" Max

U(#4) at 6" Max

R(#4)4

1

2

3

4

TRAFFIC RAIL
SINGLE SLOPE

TYPE SSTR

Concrete Panel Length Concrete Panel Length

AT ABUTMENTS AT BENTS WITH SLAB EXP JOINTS AT BENTS WITHOUT SLAB EXP JOINTS

Construction Joint
or Controlled Joint

Intermediate Wall
Joint (See Detail)

Provide at all interior bents without slab expansion joints.

Construction Joint
or Controlled Joint

℄ 5 ~ 1" Dia holes and 2 12" Dia x 2" deep recesses.  Form or core holes and recesses.
Percussion drilling is not permitted.  Adjust placement of reinforcing steel as necessary
to avoid bolt holes and recesses.  Bolt recesses are only required when pedestrian
sidewalks are adjacent to back of rail.  Tighten the 5 Terminal Connection Bolts in a well
distributed pattern so to prevent damage or distortion of the Thrie-Beam Connection and
the MBGF Transition.  Cut bolts off after installation so as to extend no more than 3 4"
beyond nut.  Paint ends of cut-off bolts with Zinc-rich paint.

Terminal Connectors and associated hardware are
to be paid for under the Item "Metal Beam Guard
Fence".  Attach Metal Beam Guard Fence Transitions
to the bridge rail and extend along the embankment
unless otherwise shown in the plans.

Increase 2" for structures with Overlay.

Back of rail offset may, with Engineer's approval,
be continued to the end of the railing.

Place 4 additional Bars R(#4) 3'-8" in length inside
Bars S(#4) and centered 2'-0" from end of rail
when Terminal Connections are required.Fo

ot
pr

in
t

L Slab
Expansion
Joint

C
C

Outside Edge
of Slab.

Outside Edge
of Slab or
Abut Wingwall

Traffic Side of Rail

L Concrete Rail FootprintC

R
ai

l

Example showing Slab Expansion Joints without breakbacks.

PLAN OF RAIL AT EXPANSION JOINTS

L Concrete Rail Expansion Joint.  Location of Rail Expansion
Joint must be at the intersection of L Slab Expansion Joint,
L Rail Footprint and perpendicular to slab outside edge.C

C

Cross-hatched area must have
1

2" Preformed Bitumuminous
Fiber Material under concrete
rail, as shown.

1
2" Rebonded

recycled tire rubber
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~

4 14"

1 12"

1'
-0

"
2'

-0
"

3'
-0

"

1'
-0

"

7"

1'-0"

Approach
Slab
or CRCP

7 12"

(Typ)

SECTIONS THRU RAIL

1'-2 12"

1" R or
Chamfer

ON BRIDGE SLAB

4 14"

6 
1 4"

8" M
in

1 12"

1'
-0

"
2'

-0
"

3'
-0

"

R(#4)

7"

1'-0"

7 12"

(Typ)

1'-2 12"

1" R or
Chamfer

(Typ) (Typ)

ON ABUTMENT WINGWALLS
OR CIP RETAINING WALLS

Eq
ua

l S
pa

ce
s

Nominal
Face of Rail

Eq
ua

l S
pa

ce
s

2 
3

4"
 ~

 R
 B

ar
 S

pa

4 
1 4"

 ~
 R

 B
ar

 S
pa

Nominal
Face of Rail

Eq
ua

l S
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ce
s

2 
3

4"
 ~

 R
 B

ar
 S

pa

4 
1 4"

 ~
 R

 B
ar

 S
pa

Eq
ua

l S
pa

ce
s

R(#4)

S(#4)

WU(#4)

U(#4)

S(#4)

2

2

5

2

2

6
7

10

2

5

6

7

8

9

2'
-1

0 
3

4"

9 3 4"

2 12" Dia
Bending
Pin

2'
-1

0 
1 4"

1 2"

Installed bar
may rest on top
of slab or wall Eq

ua
l S

pa
ce

s

OPTIONAL WELDED WIRE
REINFORCEMENT (WWR)

3
4" Min

1 12" Max

DESCRIPTION LONGITUDINAL WIRES VERTICAL WIRES

   Minimum (Cumulative
Total) Wire Area

Minimum

Maximum

Maximum Wire
Size Differential

No. of Wires Spacing
4"

Eq
ua

l S
pa

ce
s

4 
1 2"

3
4" Min

1 12" Max

1.067 Sq In. 0.267 Sq In. per Ft 

8

10 8"

The smaller wire must have an area
of 40% or more of the larger wire.

8
8

2

9

8
2

BARS WU (#4)

4 3 4"

3 3 4" Dia
Bending
Pin4 3 4"

3 3 4" Dia
Bending
Pin

8"

BARS U (#4)

2'
-1

0 
3

4"

9 3 4"

2 12" Dia
Bending
Pin

2'
-1

0 
1 4"

1 2"

Installed bar
may rest on top
of slab or wall

BARS S (#4)

R(#4)

2'-0" 2'-0"6'-0" Min
(Typ)

2"
(Typ)

2"

Slot Slot

OPTIONAL SIDE SLOT DRAIN DETAIL

Bars S Spa ~ 2"

Adjust bottom
bars R(#4)
as required
to maintain
2" cover
over slots.

Note: Side Slot Drains may be used where shown elsewhere on
the plans or as directed by the Engineer.  Drains should not
be placed over railroad tracks, lower roadways, or sidewalks.
When this rail is used as a separator between a roadway surface
and a sidewalk surface, side drain slots will not be permitted.

R(#4)
S(#4)

U(#4) at 6" Max

S(#4)

(Typ)
6" Max Spa

Field bend or
cut bars S(#4) as
required at slots.

10U(#4)3'-0" Min
end region of
panel length
with side
slot drains

2
2

2

9

2

Slab Expansion
Joint or
Intermediate
Wall Joint

O
pe

ni
ng

3"
 S

lo
t

SECTION THRU
OPTIONAL SIDE SLOT DRAIN

1'
-1

0 
1 4"

1 12" 1 12"

1"
 M

in

GENERAL NOTES:

CONSTRUCTION NOTES:

MATERIAL NOTES:

TRAFFIC RAIL
SINGLE SLOPE

TYPE SSTR

Vertical
Reinforcing Steel

Increase 2" for structures with Overlay.

5 14" when vertical reinforcing has closer
clear cover over horizontal reinforcing in
abutment wingwalls or retaining walls on
traffic side of wall.

As an aid in supporting reinforcement,
additional longitudinal bars may be used
in the slab with the approval of the Engineer.
Such bars must be furnished at the Contractor's
expense.

Top longitudinal slab bar may be adjusted laterally
3" plus or minus to tie reinforcing.

No longitudinal wires may be within upper bend.

Bend or cut as required to clear drain slots.

Space U(#4) bars at 4" Max when end region of panel
length is less than 6'-0" to side slot drain.  Space
U(#4) bars at 6" Max when end region of panel length
is 6'-0" and greator to side slot drain.

2 
3

4"

1'
-4

 1 2"

1
2" Rebonded

recycled tire rubber

  Cover dimensions are clear dimensions, unless noted
otherwise.
  Reinforcing bar dimensions shown are out-to-out of bar.

  This railing may be constructed by the slipform process
when approved by the Engineer, with equipment approved
by the Engineer.  Provide sensor control for both line and
grade.  Tack welding to provide bracing for slipform
operations is acceptable.  Welding may be performed at
a minimum spacing of 3 ft between the cage and the
anchorage.  It is permissible to weld to bars U, WU and S
at any location on the cage.  If increased bracing is needed,
provide additional anchorage devices and weld in the upper
two thirds of the cage.  Paint welded areas on epoxy coated
and/or galvanized reinforcing with an organic zinc rich paint
in accordance with Item 445 “Galvanizing”.
  If rail is slipformed, apply an heavy epoxy bead 1” behind
toe of traffic side of rail to concrete deck just prior to slip
forming.  Provide a 3 8" width x 14” tall heavy epoxy bead with
Type III, Class C or a Type V epoxy.
  The back of railing must be vertical unless otherwise
shown in the plans or approved by the Engineer.

  Provide Class "C" concrete.  Provide Class "C" (HPC) if
required elsewhere.
  Provide Grade 60 reinforcing steel.
  Epoxy coat or galvanize all reinforcing steel if slab bars
are epoxy coated or galvanized.
  Deformed Welded Wire Reinforcement (WWR) (ASTM A1064)
of equal size and spacing may be substituted for Bars U
and WU unless noted otherwise.  Deformed WWR
(ASTM A1064) may be substituted for Bars R and S, as
shown.  Combinations of reinforcing steel and WWR or
configurations of WWR other than shown are permitted if
conditions in the table are satisfied.  Provide the same
laps as required for reinforcing bars.
  Provide bar laps, where required, as follows:
                         Uncoated or galvanized ~ #4 = 1'-7"
                                    Epoxy coated ~ #4 = 2'-5"

  This rail has been successfully evaluated by full-scale
crash test to meet MASH TL-4 criteria.  This rail can be
used for speeds of 50 mph and greater when a TL-3 rated
guard fence transition is used.  When a TL-2 rated guard
fence transition is used, this rail can only be used for
speeds of 45 mph and less.
  Do not use this railing on bridges with expansion joints
providing more than 5" movement.
  Rail anchorage details shown on this standard may require
modification for select structure types.  See appropriate
details elsewhere in plans for these modifications.
  Shop drawings will not be required for this rail.
  Average weight of railing with no overlay is 376 plf.
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CONT

WITHOUT
OVERLAY

JOINTS AT
ABUTMENTS

WITH 2"
OVERLAY

6"4"

4"

1 
1 2"

2 
1 2"4"

5
8"

Conforms to slab surface (Typ)

1 
1 4"

4"  

SHOWN WITHOUT 2" OVERLAY
AT JOINT LOCATION

SHOWN WITH 2" OVERLAY
AT JOINT LOCATION

4"

2 
1 2"

6"

5
8"

1 
1 4"

3 
1 2"

4"
2"

45°

G

SKEWS OVER 15° SKEWS THRU 15°

2'
-0

"
(T

yp
)

Tool to 12" R (Typ)

2'
-0

"
(T

yp
)

ARMOR JOINT SECTIONS
Showing Armor Joint (Sealed)

3"

9"

Armor length (See Plan)

2" Min, 4" Max

6" 6"

Stud anchors at 1'-0" C-C Max

Stud anchors at 1'-0" C-C Max

2

W
ith

ou
t 2

" o
ve

rla
y

W
ith

 2
" o

ve
rla

y

1

ELEVATION OF BASIC ARMOR PLATE

10

10

1111

5
16"

D
ia

1 
1 4"

Joint Opening at 80° F
6 8

7

54

PL 12 (ASTM-A36)

1" 1 2"

3

2

3

1

5
16"

D
ia

1 
1 4"

Joint Opening at 80° F
6 8

7

54

PL 12 (ASTM-A36)

1" 1 2"

3

2

3

FABRICATION NOTES:

CONSTRUCTION NOTES:

GENERAL NOTES:
3"3"

Backer rod

Joint sealantJoint sealant

Backer rod

3

3

3

3

55

JOINT SEALANT TERMINATION DETAILS

9 9

Armor joint (sealed) only.  Armor plate is not shown for clarity.

1

3

2

4

5

6

7

1

8

9
3"

9"
10

11

ARMOR JOINT
DETAILS

AJ

12

12

12

PLANS OF ARMOR PLATES

5
8" Dia stud anchors

(alternate location)
5

8" Dia stud anchors
(alternate location)

++-

4"  ++- 4"  ++-

4"  ++-

AT CONCRETE BRIDGE RAIL AT SIDEWALK

joint opening
Determined by

SHOWN WITHOUT 2" OVERLAY
AT JOINT LOCATION

With overlay similar

Top of roadway

13

13

Adjust 6" plate height for overlay thicknesses other than the 2" shown. Adjust
weight by 1.70 plf for each  12" variation in thickness.

Do not paint top 1 12" of plate if using sealed armor joint.

Set top of backer rod 1" below top of armor plate.  Backer rod must be compatible
with joint sealant.  Use of multiple pieces to create a backer rod cross section is
not permitted. Top of backer rod must be convex as shown.

Blast clean entire contact area between sealant and plate (SSPC-SP10) before
installing sealant.  Light brush blast and thoroughly clean all dust and debris
from concrete surfaces in contact with joint sealant before application of
silicone seal.

Use Class 7 joint sealant that conforms to DMS-6310.

Place sealant while ambient temperature is between 55°F and 80°F and is rising.

Armor joint does not include joint sealant or backer rod.

Armor joint (sealed) includes Class 7 joint sealant and backer rod.

Form vertical leg of seal as per the Manufacturer's recommendations.  Use
Class 4 joint sealant if Class 7 cannot be installed correctly.  Install according
to Manufacturer's recommendations.

Unless shown otherwise, terminate armor plate at slab break point if break is
more than 2'-0" from slab edge.

See "Plans of Armor Plates".

At Fabricator's option, armor plate may extend up to 6" beyond this point for
skews through 15°.

Align shipping angle perpendicular to joint.

Shipping angle
L 2 x 2 x 316
spaced at 4'-0"
C-C Max

4"

SHIPPING ANGLE

1
8

1
8

PL 12

An alternate method of securing joint sections may
be used if approved by the Bridge Division.

Erection bolts are not allowed.

11

3

Joint sealant 5

Backer rod3"

AT STEEL POST BRIDGE RAIL

Face of abutment bkwl and
end of approach slab

Inside face of
abutment wingwall

PL 12 (ASTM-A36) conforms
to roadway surface.

Backer rod (25 percent
larger than joint opening)

3
4" Armor joint

1 12" Armor joint (sealed)

2" ACP overlay
(includes 2 course
surface treatment)

3
4" Armor joint

1 12" Armor joint (sealed)

Backer rod (25 percent
larger than joint opening)

End of
armor plate

End of
armor plate

End of
armor plate

See Span details
if sealing top of
sidewalk

  Match mark corresponding plate sections and secure together for shipment with shipping angle. Do not use erection bolts.
  Ship armor joints in convenient lengths of 10'-0" Min and 24'-0" Max unless necessary for stage construction or widenings. One shop splice is
permitted in each shipping length provided no piece is less than 2'-0" long and sufficient studs are added to limit the stud to shop splice
distance to 2" Min and 4" Max.
  Weld studs in accordance with AWS D1.1.
  Use groove welds for all shop and field butt splices. Grind smooth areas in contact with seal. Make all necessary field splice joint preparations
in the shop.
  Paint the entire steel section, except as stated in Note 2, with System II or IV primer in accordance with Item 446 "Field Cleaning and Painting Steel."
Provide paints in accordance with Item 446.2.  Prepare steel and apply paint in accordance with Items 446.4.7.3 and 446.4.7.4.
  Shop drawings for the fabrication of armor joints will not require the Engineer's approval if fabrication is in accordance with the details
shown on this standard.

  Secure armor joints in position and place to proper grade and alignment by welding braces to adjacent reinforcing steel, to prestressed beam
stirrups, or to anchors cast in concrete diaphragms. Include cost of temporary bracing in the price bid for Armor Joint.
  Remove shipping angle immediately after each joint half is secured in place. Grind smooth, and touch up with organic zinc-rich paint.

  Provide armor joints at locations shown on the plans.  Provide the seal when "Armor Joint (Sealed)" is noted on the plans.
  These joint details accommodate a joint movement range of 1 3 8" ( 3 4" opening movement and 5 8" closure movement).
  Payment for armor joint, with or without seal, is based on length of armor plate.

1

PL 12

WEIGHTS FOR ONE
ARMOR JOINT (2 PLATES)

16.10 plf

22.90 plf
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     CONCRETE PAVEMENT

 BRIDGE APPROACH SLAB

CONT

BAS-C

PLAN

~

Conc Pavement

1

2

3

E (#5 at 12")

F (#5 at 12")

20'-0"

PLAN

See structure
details for
this dimension

~

~

1
2"

F

AD

GE

T B

1
2"

CL Structure

D A

T B
See Isolation
Joint Detail
(Typ)

4

7

BAR SIZE
#8A
#5B
#5D
#5
#5

E

#5
F
G

BAR
TABLE

14"

16
"

45°

~

3

5

Approach Slab
(Flush with
Top of Slab)

~

6

7

5

Approach Slab

3
4"

1
2"

See Sealed
Construction
Joint Detail

Va
rie

s

10
"

SECTION D-DSECTION B-B SECTION C-C

T #5

1

6'-0"

2 2

2

20'-0"

Bars B (top) and D (bott)
Spaced at 12" Max

2" 2"

B (top)

D (bott)

~

~

~

G

Bars B (top) and D (bott)
Spaced at 12" Max

2"

2"

TRANSVERSE SECTION

Typical section At support slab

F, Spa at
12" Max

E, Spa at
12" Max

8

~

See RW(TRF)
standard for
reinforcement

See Sealed
Construction
Joint Detail

D A

B TB T

D A

6

2" TypA

B TD B

DA

D

B T

G

B T

A

D

9

13
"

10
"

13
"

13
"

13
"

13
"

SEALED
CONSTRUCTION

JOINT DETAIL

~

7
8

2'-0"

3'-0"

Uncoated

Epoxy coated Min Lap

5'-0"

2'-6"

~ ~

~ ~

F, Spa at
12" Max

~

~~

~

~ ~

~

G

E, Spa at
12" Max

W
 =

 W
id

th
 o

f A
pp

ro
ac

h 
Sl

ab
 (f

t)

W
 =

 W
id

th
 o

f A
pp

ro
ac

h 
Sl

ab
 (f

t)

SECTION A-A

SHOWING WINGWALL OR
CIP RETAINING WALL SHOWING MSE WALL

W = Width of Approach Slab (ft)

1 4"
1 2"

Backer
rod 9

1
2"

ISOLATION JOINT DETAIL

~

8

10

10

23
" S

up
po

rt 
sl

ab
13

" T
yp

 s
ec

tio
n

See Isolation
Joint Detail

APPROXIMATE QUANTITIES 4

GENERAL NOTES:

5"

13
"

4'-8"2'-4"

BARS E (#5) BARS F (#5)

A
A

B
B

A
A

D
D

C
C

A
A

A
A

C
C

B
B

D
D

2"

3"

2" 2"

MSE
wall

Reinf steel weight =  8.5 Lbs/SF of Approach Slab
                    = 18.4 Lbs/LF of Support Slab

Vol of Appr Slab Conc (CY) = 1.057W - 0.008W x T + 0.02W² Tan S
(Includes Support Slab)

           W = Width of Approach Slab (ft)

           T = Conc Pavement Thickness (in)

           S = Skew Angle (deg)

  Cover dimensions are clear dimensions, unless noted otherwise.
  Reinforcing bar dimensions shown are out-to-out of bar.

Edge of
bridge

Wingwall or
CIP retaining
wall

T (top), Spa
at 12" Max

Support
slab

A (bott), Spa
at 6" Max

Wingwall or
CIP retaining
wall

(Showing non-skewed approach slab.)

Edge of
bridge

S = Skew
angle (deg)

Wingwall or
CIP retaining
wall

Shoulder
drain

T (top), Spa
at 12" Max

B (top) and
D (bott)

B (top) and
D (bott)
Bend as shown.

A (bott), Spa
at 6" Max

Wingwall or
CIP retaining
wall

(Showing skewed approach slab.)

Support
slab

Wingwall
or CIP
retaining
wall

Wingwall
or CIP
retaining
wall

Support
slab

Support
slab

Wingwall
or CIP
retaining
wall

Wingwall or
CIP retaining
wall

Construction
joint

Construction
joint

Abutment
backwall

Face of
abutment
backwall

Const joint Const joint

Face of
abutment
backwall

Permissible
const joint

Abutment
reinforcing

 116" - 18"1 
1 2"

 1 4"
 to

1 2"

 5
8"

8

Class 4, 5, 7 or 8
joint sealant (low
modulus silicone)

 18" - 14"

1
4"

Class 4, 5, 7,
or 8 joint sealant
(low modulus
silicone) Class 4, 5, 7,

or 8 joint sealant
(low modulus
silicone)

LONGITUDINAL SAW CUT JOINT DETAIL

Tool 14" R
(Typ)

T

See details elsewhere
in plans for expansion
joint

Extruded
polystyrene
foam

~

Flare Bars B and D in this region (1'-6" Max Spa, 3" Min Spa).  Minimum flared bar length = 2'-6".
Bend bars as necessary.

Provide longitudinal construction joints that align with longitudinal construction joints in the bridge slab
with bridges built in stages.  Other longitudinal construction joints must receive approval of the Engineer.

See details elsewhere in plans for shoulder drain location and details.

For Contractor's information only.  Quantities shown are for one approach slab only.

On portion of support slab that supports the concrete pavement, adjust top surface elevation, if
required, to accommodate concrete pavement thickness.  Smooth trowel finish.  Oil top of support slab
with 60 grade oil and apply heavy coat of powdered graphite.  Press down one layer of 30# roofing felt.

Multiple piece tie bars are acceptable at longitudinal construction joints provided minimum laps shown
are achieved.

See details elsewhere in plans for required cross-slope.

Place in accordance with Item 438.

Provide backer rod that is 25% larger than joint opening and compatible with the sealant.

If bridge rail is present at the wingwall or CIP retaining wall, place 12" rebonded recycled tire rubber
between concrete railing and top of approach slab as shown when concrete railing projects over the
approach slab.

Rebonded
recycled
tire rubber

02-20:  Removed stress relieving pad.

  Construct approach slab in accordance with Item 422.
  Provide Class "S" concrete with a minimum compressive strength
of 4,000 psi.
  Provide Grade 60 reinforcing steel.
  Provide longitudinal joints as shown on the Longitudinal Saw Cut
Joint Detail at lane lines and shoulders when width between
longitudinal construction joints or edges of approach slab exceeds
16 feet.  Saw cut joints within 24 hours of concrete placement to
a depth of 1 12" and seal in accordance with Item 438.  Alternately,
provide a controlled joint consisting of 1 12" vinyl or plastic joint
former (Stress Cap, Zip Strip, Stress Lock, or equal as approved
by the Engineer.)
  Provide rebonded recycled tire rubber joint filler that meets the
requirements of DMS-6310.  "Joint Sealants and Fillers."
  Construct the subgrade or subbase away from the bridge for a
minimum distance of 100 feet prior to the approach slab, unless
otherwise indicated on the plans.
  Compact and finish the subgrade or foundation for the approach
slab to the typical cross-section and to the lines and grades shown
on the plans.
  Cure for 4 days using water or membrane curing per Item 422.
  All details shown herein are subsidiary to bridge approach slab.
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JUNCTION BOX LOCATION

See Elevation View for curb modifications

SHOWING T551, T552, AND T80HT

2" Dia conduit

7 12"

2" Dia conduit

7 1 2"

ELEVATION VIEW

1'-6"

2'-0"

3"

3" 3"

6"

Typ

9"Top of deck

2~#5 Bend as shown.
Lap 1'-3" Min with
longitudinal rail
reinforcing.

Rail anchor bars

Wingwall

6"

TREATMENT AT END OF BRIDGE
ELEVATION

PLAN

Grade

CONDUIT EXPANSION JOINT

Junction box

Junction box

Junction box

4

1'-0"

SHOWING SSTR AND T80SS

Approx.

9"
9"

Approx.

14

14

15

15

14

14

9"

Backwall

16

Shop or field drill holes
in armor joint if necessary

If conduit is placed in
railing, bend and extend
conduit out of abutment
wingwall as shown.

Use these details as a guide in locating
junction boxes in rail types not shown.

Recess slab if necessary
to square end of conduit
expansion joint at skewed
bridge ends.

Clearances permitting,
conduit may be carried
within the wingwall.

Edge of skewed backwall

4

14

15

16

Ream burrs and install bell ends or bushings on
all conduit ends.

Provide polymer concrete junction boxes meeting
the requirements of DMS 11030.

Position of conduit shown elsewhere on the plans
or as directed by the Engineer.

Place conduit expansion device on high side of
expansion joint.

Bonding jumper for
metal conduit only

Top of
rail curb

Junction box
(9" tall, Max)

Standard conduit expansion device
(To allow a minimum of 4" total travel).

For Rail Types T1F, T2P, T1W, T66, C2P, and C1W, center
junction box between posts. Additional reinforcing and
concrete required for this rail modification is considered
subsidiary to the rail. Do not locate junction box in the
same bay as a drain slot in rail curb.

Recess face 14" (Typ)

Recess face 14" (Typ)

Rail

Slab

Slab

~
~

~

SHOWING T1F, T2P, T1W, T66, C2P, AND C1W CURB
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