
U.2

(Do not disturb)

Bridge Rail

be removed

Concrete to

(Do not disturb)

Bridge Rail

be removed

Concrete to

EAST END OF BRIDGE
ELEVATION

WEST END OF BRIDGE
ELEVATION

EAST END OF BRIDGE
PLAN

WEST END OF BRIDGE
PLAN

FOR TBR CONNECTION

BRIDGE END POST MODIFICATIONS

be removed

Concrete to

(U.A.C.)

Endpost

Bridge

Original

(U.A.C.)

Endpost

Bridge

Original

(U.A.C.)

Endpost

Bridge

Original

(Do not disturb)

Bridge Rail

be removed

Concrete to

(U.A.C.)

Endpost

Bridge

Original

(Do not disturb)

Bridge Rail

be removed

Guardrail to

Existing

be removed

Guardrail to

Existing

Traffic

Traffic

2’6"

All dimensions shown are approximate.

to Permanent Barrier Connection.

Cost for removal of this concrete shall be included in the price bid for Temporary

shall be trimmed flush with the concrete surface.

Any reinforcing steel that is embedded into bridge end post that is to remain in place 

accomodate the connection of the temporary barrier rail.

Existing bridge end posts will need to be modified as shown on these drawings to

1’10"

1’10"

1’6"

1’6"

1’10"

1’10"

2’6"

6’6"
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U.3

SECTION A-A SECTION B-B

(Typ.)

Anchor Bolt

3

1

2

ELEVATION

PLAN

12" min.

Rail Section

Temporary Barrier

min.

12"

curb and construction of HMA pad shall be considered incidental to this contract item.

pavement, construct a 2’’ minimum thickness HMA pad as shown.  When required, removal of 

end posts may be necessary.  Where anchored TBR sections are not located on existing 

Install temporary barrier rail on a flat, level surface.  Removal of curb adjacent to bridge 

irregularities in the existing bridge rail.

Adjust anchor bolt locations within tolerances shown in order to avoid joints or 

Anchor (Typ.)

BA-401 Stake

Stake Anchor

RE-71

2

1

temporary barrier

curb with face of

Align top face of

Bridge

Existing

4

WEST END OF BRIDGE

RETROFIT BRIDGE RAIL

TBR CONNECTION TO

where required

2’’ HMA Pad

 Guardrail Sections (Typ.)

Nested Thrie-Beam

Endpost

Bridge

Existing

(Do not disturb)

Bridge Rail

Existing

(Typ.)

Offset Block

(Do not disturb)

Bridge Rail

Existing

12"

located within 2�" of top of bridge rail.

Uppermost anchor bolt (front and back side) may be omitted where anchor bolt hole is 

31" mounting height preferred.  30" minimum.

prevent anchor bolt interference.

Offset guardrail sections 16" upstream or downstream on non-traffic side in order to 

through reinforcing steel within temporary barrier rail sections.

Terminal Section as shown.  Drill pilot holes with a core bit.  Avoid drilling or cutting 

Tapcon OR Simpson Titen HD Screw Anchor.  Install five anchor bolts in each Type "J" 

�" Dia. Anchor Bolt:  Powers Fasteners Wedge-Bolt Anchor OR Red Head Large Diameter 

A

A

where required

2’’ HMA Pad

B

B

�" Dia. Lag Bolts

to guardrail with two 

Connect offset block

Traffic

Rail

Bridge

Existing

4 Sections Anchored Temporary Barrier Rail, Concrete

Barrier Rail, Concrete

Freestanding Temporary

At Least 8 Sections

Anchor (Typ.)

BA-401 Stake

(Typ.)

Barrier Rail Section

BA-401 Temporary

12" max.

4" min., 

(Typ.)

and Nuts

Splice Bolts

Guardrail

1

Height

Mounting
3

(Typ.)

Bolt

Anchor

4

where required

2’’ HMA Pad

Guardrail Section

6’-3" Thrie Beam

(Typ.)

Terminal Connector

BA-202

1’-10"

Traffic Side

Connection measured as provided above.

Contractor will be paid the contract unit price for each Temporary to Permanent Barrier 

The number of Temporary to Permanent Barrier Connections will be counted.  The 

Modification of bridge end post

�" Dia. Lag Bolts for Offset Blocks, as required

Treated Wood Offset Blocks, as required

20 - �" Dia. x sufficient length (6" min.) Anchor Bolts

48 - �" Dia. Guardrail Splice Bolts and Nuts

4 - BA-202 Terminal Connectors

4 - 6’-3" Thrie Beam Guardrail SectionsItem includes:

Contract Item:  Temporary to Permanent Barrier Connection
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U.4

SECTION A-A SECTION B-B

Rail

Bridge

Existing

(Typ.)

Anchor Bolt

3

1

2

ELEVATION

PLAN

4 Sections Anchored Temporary Barrier Rail, Concrete

Barrier Rail, Concrete

Freestanding Temporary

At Least 8 Sections

12" min.

Rail Section

Temporary Barrier

min.

12"

curb and construction of HMA pad shall be considered incidental to this contract item.

pavement, construct a 2’’ minimum thickness HMA pad as shown.  When required, removal of 

end posts may be necessary.  Where anchored TBR sections are not located on existing 

Install temporary barrier rail on a flat, level surface.  Removal of curb adjacent to bridge 

irregularities in the existing bridge rail.

Adjust anchor bolt locations within tolerances shown in order to avoid joints or 

Anchor (Typ.)

BA-401 Stake

Anchor (Typ.)

BA-401 Stake

Stake Anchor

BA-401

2

1

temporary barrier

curb with face of

Align top face of

Bridge

Existing

(Typ.)

Barrier Rail Section

BA-401 Temporary

12" max.

4" min., 

(Typ.)

and Nuts

Splice Bolts

Guardrail

1

Height

Mounting
3

4

(Typ.)

Bolt

Anchor

4

EAST END OF BRIDGE

RETROFIT BRIDGE RAIL

TBR CONNECTION TO

where required

2’’ HMA Pad

where required

2’’ HMA Pad

 Guardrail Sections (Typ.)

Nested Thrie-Beam

Endpost

Bridge

Existing

(Do not disturb)

Bridge Rail

Existing

(Do not disturb)

Bridge Rail

Possible

12"

located within 2�" of top of bridge rail.

Uppermost anchor bolt (front and back side) may be omitted where anchor bolt hole is 

31" mounting height preferred.  30" minimum.

prevent anchor bolt interference.

Offset guardrail sections 16" upstream or downstream on non-traffic side in order to 

through reinforcing steel within temporary barrier rail sections.

Terminal Section as shown.  Drill pilot holes with a core bit.  Avoid drilling or cutting 

Tapcon OR Simpson Titen HD Screw Anchor.  Install five anchor bolts in each Type "J" 

�" Dia. Anchor Bolt:  Powers Fasteners Wedge-Bolt Anchor OR Red Head Large Diameter 

A

A

where required

2’’ HMA Pad

B

B

Guardrail Section

6’-3" Thrie Beam

(Typ.)

Terminal Connector

BA-202

1’-10"

Traffic

Traffic Side

�" Dia. Lag Bolts

to guardrail with two 

Connect offset blocks

(Typ.)

12"W X 24"H

Offset Blocks

(Typ.)

12"W X 24"H

Offset Blocks

Connection measured as provided above.

Contractor will be paid the contract unit price for each Temporary to Permanent Barrier 

The number of Temporary to Permanent Barrier Connections will be counted.  The 

Modification of bridge end post

�" Dia. Lag Bolts for Offset Blocks, as required

Treated Wood Offset Blocks, as required

20 - �" Dia. x sufficient length (6" min.) Anchor Bolts

48 - �" Dia. Guardrail Splice Bolts and Nuts

4 - BA-202 Terminal Connectors

4 - 6’-3" Thrie Beam Guardrail SectionsItem includes:

Contract Item:  Temporary to Permanent Barrier Connection
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U.5

1

2

BACK VIEW

3�’’

1�’’

1�’’
1�’’

2�’’

�’’ Radius

�’’ Radius

�’’ Dia. Holes

�’’ Min. Thickness

 STEEL ANCHOR TUBE

8’’

17’’

6’’

6’’

FRONT SIDE

5’-0’’

1’’

Holes

�’’ Dia.

3’’

4’’4’’4’’

16’’

�’’ Diameter Holes

2’’2’’

Hex Nut

End Plate

5�’’7’’

�’’

1�’’ Max.
Fitting and Stud

Standard Swaged

6’-6’’

�’’

1�’’

1   ’’ Min.

entire length

threaded

1’’ Dia. Stud,

�

    Plate

�’’ Thick

6’’

18’’

24’’

9’’ 6’’ 9’’

9’’

SOIL PLATE

Holes

�’’ Dia.

ANCHOR BRACKET ASSEMBLY VIEW

FABRICATION DETAILS

ANCHOR BRACKET

POST SLEEVE

END PLATE

1�’’

2�’’

3.0’’

1�’’

�’’

BEARING PLATE

8’’

8’’

4’’
�’’

1�’’ Dia. Hole

5’’

Anchor Bracket

�’’ 

End Plate

DETAIL ’C’

CABLE ASSEMBLY

 DETAIL ’B’

1�’’ Dia. Hole

Galvanized Cable

�’’ Dia. 

8"x6x�"

TS 

2" I.D.

2�" O.D.

CIRCULAR PIPE

�’’ 

�" x 1" x 7�"

Two 7.5’’ long, �’’ hex bolt, nut and washers under head and nut.

One 10" long, �" hex bolt, nut and washers under head and nut.

and 2 Washers

with Hex Nut 

�’’ Hex Bolt 

7’’

WOOD TERMINAL POST

5�’’ 7�’’

�’’ Dia. Hole

Slotted Hole

�’’ X 2�’’

2�’’ 3�’’

3’-6�’’

1’-6’’

2’’

1’-3�’’

FRONT SIDE

Hole

2�’’ Dia.

SECTION A-A

Guardrail
W-Beam

See Detail ’C’

PLAN VIEW

 Hole
�’’ Dia.

Assembly
Cable

FRONT VIEW

GENERAL NOTES

All hardware shall conform  to the specifications set forth in "A  Guide to

Standardized Barrier Hardware", published by AASHTO.

The  price  bid  for  "Guardrail,  End  Anchorage,  shall  be

considered full compensation for furnishing the materials detailed on this sheet

and  the end anchorage. 12’-6" section of W-Beam  guardrail and

5’-0’’ Nominal Length

with Blockouts

6’’ x 8’’ Posts

Anchor Bracket

BA-203 Rounded W-Beam 

End Section
W-Beam Guardrail
12’-6" Section of 

Bearing Plate
Post Sleeve A

A

6’-3’’

1’-0’’1’-4’’

See Detail ’B’

Cable Assembly

Terminal Post

5�’’ x 7�’’

4’-10’’ Min.

Soil  Plate

3’’

21’’

with Blockouts

6’’ x 8’’ Posts

bolt, nut and 2 washers

Two 7.5’’ long, 0.75’’ hex

Anchor Bracket

line

Ground

1"

27"

Tube

Anchor

Steel

CL

and Washer
1’’ Nut 

6’-3’’

Bearing Plate
Post Sleeve

6’-3’’

Terminal Post

5�’’ x 7�’’

Soil  Plate

3’’

bolt, nut and 2 washers

Two 7.5’’ long, 0.75’’ hex

line

Ground

Tube

Anchor

Steel

1"

27"

Cable Assembly1’’ Nut and Washer

4’-10’’ Min.

with Blockouts

6’’ x 8’’ Posts

6’-3’’

 W-Beam,

installing

6" x 8" posts with blockouts are included with this bid item.

(W BEAM)

END ANCHORAGE
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U.6

Porous Backfill

3’’ Clearance

Toe of Slope

Macadam Stone

As constructed by others

PARTIAL SECTION A-A

PARTIAL SECTION A-A

Proposed construction

Outlet

fabric

Engineering

The cost of removal, stockpiling and placement of the macadam stone shall be

considered incidental to "Subdrain, Longitudinal, (Shoulder) 4 In. Dia.".

Contract Items:

PLAN VIEW OF BRIDGE BERM AREA

Fo
re
sl
op

e

SIDE VIEW BENEATH BRIDGE

Shoulder

For additional information see Bridge Situation Plan

Bridge Abutment

3’

SECTION A-A

  Roadway
| of

Be
rm 

Slo
pe

COMPLETED SECTION

Foreslope transition for bridge.  Refer to Typical 4303.

from the surrounding soil.  Preserve the integrity of the engineering fabric.

Remove and stockpile macadam stone.  Carefully separate the macadam stone

Place clean macadam stone from stockpile.

Approximate location of bridge berm subdrain.

Tabulation:  104-9

Subdrain
8’’ Longitudinal

7 Variable slope.

Subdrain Outlet, RF-19F

TYPE ’A’

(WITH BARNROOF SECTION)

WEST BERM

BRIDGE BERM GRADING

Foreslope Shoulder

14’’

SUBDRAIN LAYOUT

A1

A2

POINT STATION OFFSET ELEVATION

A3

B1

1315+09.34

1314+72.65 79.58’ Rt.

6 ’A’ points are at the toe of the berm.

(U.A.C.)
I80 Bridge
Westbound
Existing

(U.A.C.)
Protection

Slope
Concrete

A

6:1

Future Edge of Shoulder

D
it

c
h

7

A

1

1

Hubbell Ave. Pavement

(U.A.C.)
Overhead
Roadway

2
.5
:1
 
o
r
 
F
la
t
t
e
r

U
.A
.C
. 

S
lo

p
e

7

Transition

3.5:1

3:1

V
a
r
. 

S
lo

p
e

Existing Shoulder, Future Traffic Lane

Hubbell Ave. Pavement

Future Shoulder
A3

Overhead
Roadway
|

A2

B2

B3

V
a
r
. 

S
lo

p
e

I80 Bridge
Eastbound

B2

B3

1314+50.54 39.00’ Rt.

1314+14.00 79.58’ Rt.

Tie Into Existing Berm

974.0239.00’ Rt.

973.79

991.20

991.20

Edge of Existing Shoulder

U.A.C.

Cap

Shoulder

Edge of Future

Future Paved Shoulder

3’-0"

B1

Toe of Slope

Macadam Stone

fabric

Engineering

Shoulder

Edge of Future

Future Paved Shoulder

3’-0"

Ground

Existing

3’-6"

Porous Backfill

3’’ Clearance

Subdrain
8’’ Longitudinal

14’’

Toe of Slope

Macadam Stone

fabric

Engineering

Shoulder

Edge of Future

Future Paved Shoulder

3’-0"

Ground

Existing

3’-6"

4

5

6

6

6

2

3

12’ 12’ 10’

and Shoulder

Future Lane

1

2

3

4

5 RF-19C, subdrain outlet.

Subdrain, Longitudinal, (Shoulder) 4 In. Dia.

5

Tie Into Existing Berm

3.5:1

3:1

7
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U.7

(WITH BARNROOF SECTION)

EAST BERM

BRIDGE BERM GRADING

Outlet

TYPE ’A’

SUBDRAIN LAYOUT

5

Porous Backfill

3’’ Clearance

Toe of Slope

Macadam Stone

As constructed by others

PARTIAL SECTION A-A

PARTIAL SECTION A-A

Proposed construction

fabric

Engineering

The cost of removal, stockpiling and placement of the macadam stone shall be

considered incidental to "Subdrain, Longitudinal, (Shoulder) 4 In. Dia.".

Contract Items:

For additional information see Bridge Situation Plan

Bridge Abutment

3’

SECTION A-A

  Roadway
| of

Be
rm 

Slo
pe

COMPLETED SECTION

Foreslope transition for bridge.  Refer to Typical 4303.

from the surrounding soil.  Preserve the integrity of the engineering fabric.

Remove and stockpile macadam stone.  Carefully separate the macadam stone

Place clean macadam stone from stockpile.

Approximate location of bridge berm subdrain.

Tabulation:  104-9

Subdrain
8’’ Longitudinal

7 Variable slope.

Subdrain Outlet, RF-19E

14’’

6 ’A’ points are at the toe of the berm.

Shoulder

Edge of Future

Future Paved Shoulder

3’-0"

Toe of Slope

Macadam Stone

fabric

Engineering

Shoulder

Edge of Future 3’-0"

Ground

Existing

3’-6"

Porous Backfill

3’’ Clearance

Subdrain
8’’ Longitudinal

14’’

Toe of Slope

Macadam Stone

fabric

Engineering

Shoulder

Edge of Future 3’-0"

Ground

Existing

3’-6"

6

6

6

2

3

12’ 12’ 10’

and Shoulder

Future Lane

1

2

3

4

5 RF-19E, subdrain outlet.

Subdrain, Longitudinal, (Shoulder) 4 In. Dia.

Future Paved Shoulder

Future Paved Shoulder

Cap

Fo
re
sl
op

e

SIDE VIEW BENEATH BRIDGE

Shoulder

Foreslope Shoulder

(U.A.C.)
I80 Bridge
Westbound
Existing

(U.A.C.)
Protection

Slope
Concrete

I80 Bridge
Eastbound

PLAN VIEW OF BRIDGE BERM AREA

A1

A2

POINT STATION OFFSET ELEVATION

A3

B1

1316+89.34

1316+52.78 79.58’ Rt.

A

6:1

Fut
ure
 Ed

ge 
of 

Sho
ulde

r

D
it

c
h

7

A

1

1

Hub
bel
l Ave

. P
ave

ment

(U.A.C.)
Overhead
Roadway

2
.5
:1
 
o
r
 
F
la
t
t
e
r

U
.A
.C
. 

S
lo

p
e

7

Tr
an
si
ti

on

3.5:1

3:1

V
a
r
. 

S
lo

p
e

Exi
stin

g S
hou

lde
r, F

utu
re 

Tra
ffic

 La
ne

Hub
bel
l Ave

. P
ave

ment

Fut
ure
 Sh

ould
er

A3

Overhead
Roadway
|

A2

B2

B3

V
a
r
. 

S
lo

p
e

B2

B3

1317+50.43 39.00’ Rt.

1317+13.89 79.58’ Rt.

Tie Into Existing Berm

974.5439.00’ Rt.

974.30

992.27

992.27

Edg
e o

f E
xist

ing
 Sh

ould
er

U.A.C.

B1

1317+85.55 992.270.00’

4

5

3.5:1

3:1

7
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