
M.Metzger
PE



M.Metzger
PE



M.Metzger
PE



M.Metzger
PE



M.Metzger
PE



M.Metzger
PE



M.Metzger
PE



M.Metzger
PE



Date Plan No. Sheet No.
Designed: ...........

Checked: ............c

No. Description Date

STRUCTURE AND BRIDGE DIVISION

COMMONWEALTH OF VIRGINIA

DEPARTMENT OF TRANSPORTATION

Revisions

 

 

 

 

 

 

 

 

 

 

 

Elastomeric bearings shall be molded as a single unit.

 

  

  

 

1'-2"

1'-4"

1'-5"

1'-5"

1'-6"

1'-10"

2'-2"

2'-4"

2'-4"

Type

Beam
CB

ABUTMENT ELEVATION

A

A

A

L bearing

5"

2" 3"

2
"

2
"

4
"

WASHER WI

/

DD

SECTION D-D

LAMINATED ELASTOMERIC BEARING

L

n2 shims

n1 interior layers

H

H

H
H

L

„" typ.

r
c

r
c

r
iH
s

•" PL1‹" o hole

C

Span
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Laminated Elastomeric Bearing

All dimensions in table are in inches.

%

Grade
Type

Beam

(kips)

Total Load

series

pcbt-
2'-8" 1'-7"

12"

 

 

 
 

 

CC

WI

SECTION A-A

5‚" 5‚"
B

CC

bearing

elastomeric

Laminated

2

W

2

W

Insert PL

area. For insert plate details, see sheet 14. 

BEARING DETAILS

PRESTRESSED BEAM

Not to scale

Insert plate shall provide uniform bearing over its entire contact

0
1
-
3
0
-
2
0
1
8

Bevel sole plates to grade shown in table. Minimum ƒ" thickness.

W
/
2

W
/
2

Centerline of beam 

1" typ.

(L + 2") x (B + 10•")

Sole PL

be galvanized.

Sole plates, insert plates, anchor bolts, nuts and washers shall 

typ.

o/

o/

2
"

1
"

ANCHOR BOLT SLEEVE

plate

‚" closure
•" typ.

< 3 x   anchor bolt

> 2 x   anchor bolt

Standard steel pipe

done with an indelible ink or flexible paint of contrasting color.

elastomeric bearing prior to shipping. The markings shall be

marked on the top, bottom and side surfaces of the laminated 

Centerline of beam (including center line and text) shall be 
sleeve typ.

Anchor bolt

of beam

Centerline

/

one PL washer WI each bolt.

One hex nut and 

bolts set 12" min. in sleeve.

1‚" o swedged anchor

2‚" typ.

Šforms are in place

end only before deck

W1 to sole PL fixed

Centerline of beam

90
o

1" typ.

SECTION C-C

in sole PL typ.

2" x 3" slot

bearing

elastomeric

Laminated

min.

R = 3"

•
" 

m
in
.

seat

Top of
with epoxy

and cover

top of seat

Cut ‚" below

threaded 1"

1" pump pipe

o/

anchoring system

epoxy-resin and sand

Fill with approved

Orient pump pipe away from bearing

‚

‚

+

anchor bolt

   swedged1‚"

‚

own risk and expense.

locations and cast the anchor bolts directly into concrete at their

The Contractor may elect not to provide anchor bolt sleeves at any

               Standard steel pipe - ASTM A53 grade B

               Shim - AStm A36 or A1011 mild steel

Material:  Elastomer - 50 durometer hardness

Notes:

      1

1

A

B

pcbt

pcbt

4‡"

4‡"

20 14

20 14

3†"

3†"

‚"

‚"

5 @ 0.48

5 @ 0.48

6 @ 0.1196

6 @ 0.1196

5.50%

5.50%

Fix

 Exp.

Type

Bearing

181.87

181.87

MRM

MRM

APS
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L

BL0501

/
C

C

1
'-

3
"

A

C.g. of prestressing strands

L/2

L/10

A

See Note 5.

diaphragm.

L intermediate

See Note 2.

L 2" o open hole.

Beam details symmetrical between these lines about midspan

PLAN

SECTION ON CENTERLINE

TYPICAL BOTTOM FLANGE EDGE DETAIL
Not to scale

Midspan

CAMBER DIAGRAM
Not to scale

C

Scale: ƒ" = 1'-0" unless otherwise noted

C

1'-6"

2"

3
'-

1
"

1
'-

4
"

1•"

3•"
9"

4
"

1
•

"7" 

 

C

See Notes 3 and 5.

L threaded inserts.

3'-11"
 

2'-8"

7
"

TYPICAL BEAM SECTION

3
"

3
•

"

2
"

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BS0403

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 
     

BS0402

END VIEW

/
C

SECTION A-A

G

2
"

2
"

See Note 5.

L 1•" o open holes.

For dimensions not shown, see Typical Beam Section.

For dimensions not shown, see Typical Beam Section.

BS0401

BS0401

BS0403

      

3" typ.

BS04 or BS05 series

min. lap 2'-4"

4 - BL0501

Span Beam

lb. per strand

at Release

Prestr. force

strands / beam

of

No. and size

ft.-in.

 

A

in

 

B

ft.-in.

 

C

ft.-in.

 

D

ft.-in.

 

E

in.

 

F

in.

 

G

in.

 

J

ft.-in.

 

L

devices per location

of hold-down

Anticipated number

strands,  Fv - kips

uplift force all

Anticipated total

Fv - kips

force per strand,

Anticipated uplift

Assuming swivel hold-down device
DATA AND DIMENSION TABLE

in.

At Release

in.

At Erection

camber, N

Design

Design Camber, N

L supports
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Notes:

 1.

  

 2.

 3.

 4.

 5.

 6.

 7.

 8.

 9.

10.

See Note 7.

BL0501

See Note 7.

BL0501

See Note 1

Midspan

D

C

2"
BS0402

See Note 8.

BS04 or BS05 series.

See Note 5

J

with BL0501

min. lap 2'-4"

4 - BC0504

2"

plate. See Note 4.

L bearing and insert

L/2

See Note 8

End of beam

C
dowels spaced to clear strands

flange with 4 - #4 x 1'-6" long

the full width of bottom

Provide L 1‚ x 1‚ x ‰for

insert plate

L bearing and

2'-8"

3" min.

2'-8"

3" min.

2‚" typ.

PCBT-37S

PRESTRESSED CONCRETE BULB-T

L beamC

See Note 1

abutment

at semi-integral

Typical beam end

10 spa. @ 6" = 5'-0"

= 6'-8" = 8'-0"

A

2"

4 - BC0603

2"

6"

J

BS0402

See Note 5

with BL0501

min. lap 2'-4" 

4 - BC0504 

See Note 8.

series.

BS04 or BS05

F

See Note 8

abutment

Face of integral

8 spa. @

8 spa. @

= 8'-0"= 6'-8"

10 spa. @ 6" = 5'-0"
6"

of bearings

Line thru center

of bearings

Line thru center

of bearings

Line thru center

Midspan

BS0401

E

abutment

at semi-integral

Typical beam end

F

4 - BCO603

All All /30 - 0.6 o 2 5 68-4

MRM

APS
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43,943 4.12 7 20.000 1

1'-1•"

3 spa. @ 2"

Institute (PCI) multipliers.

erection is computed using Precast/Prestressed Concrete

erection indicated in the Specifications. Design camber at

maximum tolerance for camber differential from design camber at

cambers at erection (see Data and Dimension Table) and the

Design and detailing of these plans are based on the design

of beam shall be covered with epoxy type EP-3T.

tar is applied.  After mortar is allowed to cure, the entire end 

may be used as an alternate.  Allow strands to cool before mor-

tar covering the ends of strands with a minimum thickness of 1/8" 

mortar immediately after clipping strands. An approved epoxy mor-

with 2" minimum edge clearances and fill with pneumatically applied 

concrete, use 1" deep recesses around local strand groups 

For beam ends that are exposed and will not be embedded into 

 

see sheets 14 & 15.

reinforcing steel schedule and miscellaneous details,

For beam end reinforcing details, dead load deflection diagram

to the flange edge may be increased from 3" to no more than 4".

4 - BL05 series bars.  Maximum distance from the outside strands

4 - 0.6" o strands stressed to 8,000 lbs. may be substituted for

prestressing force and c.g. are the same as shown on the plans.

different prestressing strand arrangement provided that the total

The Contractor, after written approval from the Engineer, may use

abutments, see sheet 16.

for end diaphragms and intermediate diaphragms and at integral 

sheet 12.  For location and number of holes or inserts required 

tion of end and intermediate diaphagms, see Erection Diagram on 

1•" o open holes shall be formed with non-rigid tubing.  For loca-

For details of insert plate, see sheet 14.

a minimum ultimate mechanical tensile strength of 8,000 pounds.

ferrule inserts suitable for thin precast concrete elements having 

rior beam.  Threaded inserts shall be ‡" - 9 NC threaded plain 

terior beams where line of diaphragms is discontinued at an inte-

Threaded inserts shall be provided at all exterior beams and at in-

forcing bars and strands.

on stream crossings. Holes may be slightly shifted to clear rein-

Beams shall have 2" o open holes formed with nonrigid tubing only 

have epoxy applied.

Specifications. End of beams at these locations shall not

accordance with Section 405.05 of the Road and Bridge

from beam after clipping.  End of beam shall be roughened in

At full or semi-integral abutment, end strands may project 1" +

B

13 of 44
MRM

1-8 1-86-10 3.3330-9.07

10 spa. @ 8" 8 spa. @ 12"

18"=12'-0"

10 spa. @ 8" 8 spa. @ 12"

18"=12'-0"

1…"1ƒ"

13

3•"

= 2'-2"

13 spa. @ 2"

= 2'-2"

13 spa. @ 2"

3•"
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b

L/4 L/4

a

L/4

b

L/4

 C

L bearing
L bearing

dead load.

total concrete deck

after deflection from

(bottom of deck slab)

Shape of top of form

 C2

 C2

 C1

DEAD LOAD DEFLECTION DIAGRAM

Beam
At a At b

 C2 C1  C1  C2

ANTICIPATED DEAD LOAD DEFLECTION

= + C1  C2 C

load deflection.

grade after full dead

Computed finished 

C
C

where above this line

Top of form to be no

concrete is placed.

before any deck slab

Shape of top of form

5'-10"

6
"

4'-10"

4
ƒ

"

2'-5"

5
•

" 1'-4…"

1'-5‚"

BS0406

1'-8"

BC0602 

B
C
0
6
0
3

B
C
0
5
0
1
 
a
n
d
 

B
C
0
5
0
4

No.Size Length

BS0401

BS0402

BS0403

#4

#4

#4

Pin o/

5'-9ƒ"

#5

From To Vary byMark Size No. each length

BC0603 #6

BC0504 #5

 

 

3•"

3ƒ"

5†"

BL0501

3ƒ"

2•"

BS0402

BS0505 #5

2"

2•"

Notes:

Insert plate shall provide uniform bearing over its entire contact area.

For beam details and notes, see sheet 13.

Pin o/

REINFORCING STEEL SCHEDULE

BC0501, BC0603 and BC0504 

3
'-

4
ƒ

"

2•"

Location

Stirrup outside anchorage zone

Bott. flange - full or semi-integral

Top flange - full or semi-integral

Bottom flange - confinement

Anchorage zone stirrup

Top flange longitudinal

Top flange transverse3'-7"

BC0504

BC0603

BC0501

3'-5†"

5
†

"

7
„

"

B
S
0
4
0
3

SECTION A-A

 

 

6" x ƒ" o studs/

Sole PL90
o

C

L of beamC

insert plate

L of bearing and

Insert PL

2•"

2•"

 

 

 

 

/

Top of sole PL

6" x ƒ" o studs

4 spa. @ 6" = 2'-0"

A A

2'-8"

2'-6•"

INSERT PLATE DETAILS

W ( X L )

bearing pad

elastomeric

Laminated

(L + 6") x 2'-6•" x 1"

Insert PL

Insert PL

Sole PL
bearing pad

elastomeric

Laminated

 ƒ" chamfer

VIEW B-B

bearing seat

Top of 

B

B

Insert plate is not required when utilizing on full integral abutment.

Not to scale

      

       

       (e.g. parapet and curb added after deck is cast).

    = Deflection of composite section from dead load

      

       its own weight.

       not include the deflection of the beam from 

       deck slab, bolsters and diaphragms and does

    = Deflection of beam from dead load of concrete

 

be set above final finished grade by amounts =

alteration of slab thickness. Longitudinal screed should

of concrete bolster between slab and beam without 

load deflections shall be made by varying thickness

Adjustment of deck slab forms to correct for dead

typ.
‚

MRM

MBH

APS

slab thickness

8•"minimum

1 & 4

2 & 3 1

‡ „

„

†

ƒ

„

„

dimensions, see sheet 10.

For laminated elastomeric bearing pad

4'-2„"

3'-7„"

BS0402

BS0403

3
'-

4
ƒ

"

BS0505

32

32

32

4'-7•"

3'-11•"

368

216

216 6'-11•"

10'-4"

37'-0"

may be fabricated as a two piece bar with a minimum 1'-4" lap.

At the Contractor's option and at no additional cost, bar BS0402 and BS0408

Class III.

  Denotes reinforcing bars that shall be corrosion resistant reinforcing steel, 

sheet 13.

Reinforcing bars shown in the above schedule are for all beams shown on

Dimensions in bending diagram are out-to-out of bars.

Mark

88

14

14 of 44
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MISCELLANEOUS BEAM DETAILS

PRESTRESSED CONCRETE BULB-T

 

 

 

P
C

B
T
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M
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C
2

Not to scale

1
0
-
3
1
-
2
0
1
8

BOTTOM FLANGE REINFORCEMENT END DETAILS

TOP FLANGE AND WEB REINFORCEMENT END DETAILS

 

 

 

 

MRM

MRM
APS 15 of 44

2"

C

 

 

 

 

BS0403

BS0401 BS0401

2 - BS0505

2" BS0402

18 spa. @ 4" = 2'-6"

8 spa. @ 3ƒ"

= 6'-0" 

C

4'-0"

= 1'-3"

4 spa. @ 3ƒ"

= 1'-3"

4 spa. @ 3ƒ"

*

*Indicates bundled bars at each location (e.g., 2 arrowheads, first two locations)

6 spa. @ 5•"

= 2'-9"

6 spa. @ 5•"

= 2'-9"

BC0504

BC0603 bars

for position of

See beam sheet

typ.

3" typ.

3•"

BS0505

AT SEMI-INTEGRAL ABUTMENT

AT SEMI-INTEGRAL ABUTMENT

L bearing and insert plate

L bearing and insert plate

15

inserts, open holes and studs in insert plates.

BS series bars may be shifted as directed by the Engineer to clear

For beam details and notes, see sheet 13.

Notes:
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C

PCBT-29

PCBT-37

PCBT-45

PCBT-53

A B

12"

C

MC8x22.8

C12x20.7

PART TRANSVERSE SECTION

CHANNEL DETAIL

1'-3"

1'-5"

1'-7•"

1'-11•"

1'-1•"

1'-5•"

8"

1'-3"

1'-3"

C15x33.9

C15x33.9

structure.

of diaphragms is continuous across the

Detail B at interior beams where line

is discontinued at interior beam. Use

interior beams where line of diaphragms

Use Detail A at exterior beams and

Not to scale

Detail A Channel

Detail B

2"

4•"

DIMENSION TABLE

BEAM TYPE CHANNEL SIZE

90

/

/

/

L beam

slotted holes

1" x 2‚"

DETAIL A DETAIL B

o

L beam

L threaded insert
90

o

with non-rigid tubing

Form 1•" o holes in web

C C
D D

/

/

SECTION C-C SECTION D-D

Skew angle

  20 90 - skew angleo

90o
  20

o

o

L 6 x 6 x •

L 6 x 6 x •

2
•

"
2
•

"

/

channel size

See table for

9"

11"

t
y

p
.

A

B

t
y

p
.

C

C

C

in channel

L 1ˆ" o holesC

 

‡" o bolts with hex nut,

two 2‚" o washers and

two hardened washers.

‡" o bolts with hex nut,

two 2‚" o washers and

two hardened washers.

P
C

B
T
-

D
1

 

 

 

 

 

 

 

 

 

 

 

/

 

 

 

 

 

0
8
-
0
8
-
2
0
1
8

slotted holes

1" x 2‚"

ALTERNATE DETAIL B

/

/

‡" o bolts with hex nut,

two 2‚" o washers and

two hardened washers.

/

/

Threaded insert for

/

Threaded insert for

one hardened washer

one 2‚" o washer and 

‡" o x 2‚" bolt with

L beam

90
o

L 6 x 6 x •

C

E E

SECTION E-E

/

/

Threaded insert for

/

Threaded insert for

one hardened washer

one 2‚" o washer and 

‡" o x 2‚" bolt with

C

diaphragms

of inserts for 

thru centers 

L beam and line 

Work point at 

C

diaphragms

of bolts for

thru centers

L beam and line 

Work point at 

C

diaphragms

of inserts for 

thru centers 

L beam and line 

Work point at 

6" 6"

2
•

"

C

1
•

"

3"

L 6 x 6 x •

BEAM FACE

/

DIAPHRAGM FACE

CONNECTOR PLATE DETAIL

1" x 2‚" slotted hole

for ‡" o bolt

1
•

"

2
•

"

2„"

/

/

‡" o bolts with hex nut,

two 2‚" o washers and

two hardened washers.

See erection diagram.

for diaphragms.

of inserts or bolts 

Line thru centers 

See erection diagram.

for diaphragms.

of inserts or bolts 

Line thru centers 
See erection diagram.

for diaphragms.

of inserts or bolts 

Line thru centers 

crete members.

shall be included in the contract unit price for prestressed con-

Payment for furnishing and installing steel intermediate diaphragms

plate shall be shop bent to conform with the line of diaphragms.

plate shown for skew angles less than or equal to 20 degrees. The •"

A •" bent plate may be used in lieu of the L 6 x 6 x • connector 

mechanical tensile strength of 8,000 pounds.

suitable for thin precast concrete elements having a minimum ultimate

All threaded inserts shall be ‡" - 9 NC threaded plain ferrule inserts

galvanized.

All diaphragm materials including bolts, nuts and washers shall be

snug tight condition. Rotational capacity test is not required.

All H.S. bolts installed in threaded inserts shall be tightened to a

accordance with Section 407 of the Specifications. 

All H.S. bolts used for steel-to-steel connections shall be tightened in

All bolts shall be ‡" o H.S. bolts, ASTM A325.

All structural steel shall be ASTM A36.

Notes:

MRM

MRM

APS
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Max. spa. Max. spa. Max. spa.

1'-8"

3 spa. @

6" = 1'-6"

6 spa. @ 6"

= 3'-0" @ posts

2"

1'-6"

ELEVATION

weld all around typ.

with „" seal

‚" closure plate

= 6"

Max. spa.

1'-6"

2" typ.

RL04 series

= 8" = 8" = 8"

8" minimum

2'-0" maximum

in pedestal

L grooveC

PIERS

1'-6"
Max. spa.

= 8" typ.

1'-6"

   

Max. spa. = 6"

2'-0" minimum

3'-3" maximum

2'-0" minimum

3'-3" maximum

C

in pedestal

L grooveC

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ABUTMENTS

weld all around typ.

with „" seal

‚" closure plate

8" minimum

2'-0" maximum

Terminal wall

1"

C

PART ELEVATION

on Superstructure

Terminal Wall

RL04 series

L rail spliceC

B

A

A B

C C

C C

Limit of payment for railing on superstructure

ABUTMENT

abutment wingwall

Terminal wall on

Terminal Wall on Wingwall

Full scale

Groove detail for

•
"

ƒ
"ƒ

"

both sides of rail

SECTION C-C

    

 

 

 

    BASE PLATE DETAIL

8
•

"

4
‚

"
4
‚

"

 

R = •" typ.

    

4
…

"
2
ˆ

"
2
ˆ

"

1" o hole/

Face of rail CL post

Not to scale

/

typ.

slotted hole

‡" o x 1„" 

RG0401 and RG0402 at each space

RG0401 and RG0402

   

Mark No.Size Length Location

   

Pin o/

#4

#4

Parapet3"RG0402

Dimensions in bending diagram are out-to-out of bars.

#4 Parapet3"RG0401

   

typ.

Min. lap

1'-10" typ.

2'-0"

0
4
-
2
8
-
2
0
2
3

10"

Š PL 8• x 10 x ƒ

307-39

C
P

S
R
-
1

end of railing

L groove and 

3" 3"

End of terminal wall 

 

 

 

 

 

3"

2
" 

Face of rail

2
'-

0
"

3
'-

6
"

„

„" elastomeric pad

1
'-

4
"

4"

1
'-

6
"
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im
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r
 
r
a
il
in

g
 
p
a
y

m
e

n
t

steel tubing 

HSS 4 x 3 x ‚

/

SECTION B-B

contained inside rebar cage

Bolts through base plate shall be

Scale:  1" = 1'-0"

delineator

Barrier12"

steel tubing 

HSS 4 x 4 x Š

PL 3ƒ x 3ƒ x Š

PL 8• x 10 x ƒ

1
0
•

"

2
'-

0
"

Face of rail

SECTION A-A
Scale: 1" = 1'-0"

slab bars

Longitudinal 

RG0401 RG0402

12"

2•" cl.

2•" cl.

12"

8"

      

steel tubing 

HSS 4 x 2 x ‚

PL 4" o x 1"/

7
"

1•" cl. min.

2"

RL04 series

slab not shown for clarity 

Transverse rebars in deck 

open joint 

L pier and 

    

    

    

Max. spa. = 6"

2" typ.

With joint in deck slab  

of sidewalk 

slab or top 

Top of deck

of sidewalk 

slab or top 

Top of deck

of sidewalk 

slab or top 

Top of deck

2
'-

0
"

Face of rail

slab bars

Longitudinal 

12"

2•" cl.

2•" cl.

1•" cl. min.4"

RL04 series

    

SECTION A-A

Not to scale

(With sidewalk)

sidewalk 

Top of 

RL04

#4

#4

Parapet3"

Parapet

Parapet3"RG0403

RG0404

RG0403

RG0404

rebars in deck slab not shown for clarity 

Reinforcement in sidewalk and transverse
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2" 2"

(CPSR-1)

42"-CPSR RAILING

1
ƒ

"

4"

slab  

Top of deck

REINFORCING STEEL SCHEDULE

 

washers typ. 

hex nuts and flat 

A449 bolts with

†" o x 13•" ASTM
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4'-2ƒ"

4'-3ƒ"

4'-10ƒ"

4'-11ƒ"

System F. The coating shall match the specified railing color.

the attachment of post base plates shall be field coated using

After railing installations are completed, galvanized hardware used in

595-20059.

Material. Finished color shall be brown, Federal Standard Color No.

accordance with the Special Provision for Powder Coated Galvanized

hardware attaching the post base plates), shall be powder coated in

After galvanizing, all exposed surfaces, including all hardware (except

For additional notes, see sheet for the CPSR-3.

fencing will be attached.

Railing (including terminal wall) shall not be extruded if pedestrian

Rails to be continuous over a minimum of 3 posts before splicing.

configurations.

longitudinal profile grade. Cut bottom of posts to meet these 

Posts shall be vertical in transverse direction and normal to 

dimensions.

a nominal durometer hardness of 60. Pads shall conform to post base

Posts shall be seated on neoprene pads „" minimum thickness, having

Posts shall be equally spaced within a span. Maximum spacing is 6'-8".

All steel, including hardware, shall be hot dip galvanized.

All bolts shall be snug tightened.

shall be applied to damaged galvanized areas.

the bolt end ground so that no sharp edges remain. Cold galvanizing

the extension is longer, excess shall be cut off and the edges of

be limited to the smaller of one and a half finishing turns or ‚". If

For bolts attaching rails to posts, bolt extensions beyond nut shall

slot in head), ASTM A449.

Bolts for attaching rails to post are ƒ" diameter round head (with

Grade B steel. Plates shall be ASTM A36 steel. 

Posts and rail members, including pipe sleeves, shall be ASTM A500 

see sheet 20.

For details and reinforcing steel schedule of terminal wall,

Steel, Class III.

All reinforcing steel shall be Corrosion Resistant Reinforcing

All bevels for concrete shall be ƒ".

All concrete shall be Low Shrinkage Class A4 Modified.

for installation.

The Contractor shall determine all dimensions and details necessary

vertical planes.

Plan dimensions shown are measured in the respective horizontal and

Notes:
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REINFORCING STEEL SCHEDULE

Mark Size No. LengthPin o Location

   

#4 Terminal wall

Terminal wall

RL0402

Terminal wall

#5

#6 Terminal wall end support

Terminal wall end support

    

1
'-

6
"

typ.

 

 

 

 Top of slab

Scale: 1" = 1'-0" unless otherwise noted.

Full scale
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"

ƒ
"ƒ
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integral backwall

abutment or

Back of integral

12"

3ƒ"

 

2'-0"

4'-4"

RS0401

RS0401 #4 3" Terminal wall end support6'-2"

0
4
-
3
0
-
2
0
2
1

RV0402

RV0401

Terminal wallRV0403

Terminal wall

Terminal wallRV0405

#4

#4

#4

#4

#4 3"

3"

3"

3"

Dimensions in bending diagram are out-to-out of bars.

 

5'-0"

4"

1'-10ƒ"
8"

1'-2"

LC

see notes.

  bolt holes,
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"

4" 1'-2"

RL0402 FF

RL0401 NF

LC

see notes.

  bolt holes,

  

and RV0404
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RV0401 FF

RV0405

RV0406 NF

RV0401 FF

4 spa. @ 4•"

= 1'-6"

4 spa. @ 4ƒ"

1'-7"
2ƒ"

2 - RV0401 and RV0403 2 - RV0401
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End of slab
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SECTION B-B
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slab

Top of
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E E

SECTION E-E
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LC

see notes.
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slab

Top of
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Transverse slab bar not shown for clarity 
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SECTION D-D
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RV0401

Showing RV04 bars only for clarity
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R
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#4 Terminal wallRL0401 7'-2"
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4
"

Groove detail for both sides of rail

3
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2
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"

2‚"

RL0402

2'-0"
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2" clr. 

Face of rail
12"
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typ.

2" clr. 
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in railing

RL04 series

Limit of payment for railing on superstructure

Cand L groove

End of railing 
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(CPSRT-3)

42" CPSR TERMINAL WALL

LC

see notes.

  bolt holes,

1
2
"

3
"

4"4
•

"

RL0401

1'-10ƒ"
8"

5'-0"

RL0403

RL0404

RL0606

RL0507

#4 Terminal wallRL0403 6'-8•"3"

#4 Terminal wallRL0404 6'-9"3"

placement.

proper clearance for concrete

bar(s) above the flange with

bar(s), rotate hook or move

position of the RL0507

flange interferes with the

Where the beam/girder 

3 - RL0606

3 - RL0507

RL0402 FF

RL0403 NF

RL0404

RL04042" cl.

RL0404

RL0403

RL0403

RL0403

Top of slab

From 6'-0•" to 7'-0•"

1'-6"

End of slab

PART PLAN 

RL0405

RL0405

RL0405 EF

or RL0405

RL0402, RL0404

RL0405

5'-2"RL0405 #4 Terminal wall

RL0606

RL0507

Central Office.
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reinforcing steel indicated in Reinforcing Steel Schedule.

Bid item for terminal wall shall include concrete noted in plans and

nominal pipe.

Holes, where shown, shall be formed with sleeves of 1‚" diameter

Terminal walls are detailed to take guardrail attachment for MGS.

Each terminal wall shall be cast as one piece.

For details and reinforcing steel schedule of railing, see sheet 19.

Class III.

All reinforcing steel shall be Corrosion Resistant Reinforcing Steel,

All bevels for concrete shall be ƒ". 

All concrete shall be Low Shrinkage Class A4 Modified.

for installation.

The Contractor shall determine all dimensions and details necessary

vertical planes.

Plan dimensions shown are measured in the respective horizontal and

Notes:

APS

MRM

MRM

extended from railing not shown for clarity 
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SECTION D-D
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extended from railing not shown for clarity 
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SECTION A-A

SECTION AT RAIL SPLICE

Steel tubing

3"

typ.

2"

1
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2"2" 2"

‰

typ.

SECTION B-B

Not to scale

RAIL SPLICE DETAILS

ELEVATION VIEW

BB
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•"

4" 4"1"

L rail spliceC

Œ" x 1•" slot in outer tube
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(CPSR-3)

AND NOTES

CPSR RAIL CONNECTIONS

HSS 4 x 3 x ‚

CL rail

/

„

HSS 3 x 2 x ‚

2‚"

„

3
‚

"

1" 1"

typ.

each side

PL „ x 3 ASTM A1011

•" o hole drilled and tapped in inner sleeve

•"   cap screw

Drill and tap for

o/

See inner sleeve details

with flat washer

•" o x 1‚" cap screw

See inner sleeve details

typ.
PL ‚ x 2

INNER SLEEVE DETAILS

Central Office.
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MRM

MRM

APS

indicated in the reinforcing steel schedule.

included is concrete noted in the plans and reinforcing steel

and other associated metal parts as shown on the plans. Also

anchor assemblies, sleeves, barrier delineators, grounding materials

Bid item for railing shall include rails, rail posts, bearing pads, bolts,

No thru-bolt connections will be approved.

the Structure and Bridge Division Engineering Services Program Area.

ion to outer tube may be submitted, but only used if approved by

Alternate details for inner sleeve rail fabrication and bolted connect-

a groove in pedestal shall be provided at the pier.

10'-0" to ends of pedestal. Where deck slab is continuous over a pier,

spacing, shall be centered between posts and shall be no closer than

Maximum spacing of grooves in pedestal shall be limited to 3 x post

the Specifications.

Barrier delineator size, color, and spacing shall be in accordance with

pier(s). Drain holes shall be provided at each end of rail.

approximately half-way between posts except at open joints near

Drain holes shall be •" diameter and shall be provided in all rails

Notes (cont'd):

M.Metzger
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ELEVATION

L prestressed

C

B
A

E

F

*

*

TYPICAL SUPPORT DETAIL

AT EXPANSION JOINT

3"

P

S

/

•" cl. typ.

C

side

washer each

tube with

Steel spacer 

3
"

 

  

L prestressedC

/

/
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both sides of expansion joint.

  Provide support detail on 

SECTION A-A
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Ductile iron pipe Expansion joint

Pipe supports

C

1

2

1

8' max.

3

L restrained joint

ABUTMENT

Abutment casing 1

3

A

A

TYPICAL SUPPORT DETAIL
For details not shown, see Typical 

Support Detail at Expansion Joint.

G = diameter of rod

S = diameter of shaft

M = thermal movement of integral backwall (inches)

The Contractor shall verify and/or adjust these values based on 

the manufacturers' requirements at no additional cost to the Department.
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WATER LINE SYSTEM
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Level and normal
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Protection saddle

Vinyl cover

Insulation

Spray foam

ABUTMENT CASING 1

          Minimum thickness - Class 52 (rated pressure 300 psi)

          Hydrostatic test pressure shall be 150 psi minimum

          Specification: ANSI/AWWA C151/A21.51

Material - Ductile iron with restrained joint

          Finish -  Cement mortar lined; bituminous outer coat

the two surfaces.

(on both sides) and the nut/washer to isolate the contact between 

durometer hardness of 50 shall be placed between the angle surface 

attached are weathering steel, an elastomeric washer with a nominal 

with ASTM A153. If the supporting angles to which the rods are 

saddles, hardware in link seals, etc. shall be galvanized in accordance 

Galvanization - Miscellaneous hardware: Rods, nuts, rollers, protection 

Insulation

DETAIL D
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Protection 

roller

Bottom 

          Sleeve A and B - API 5L-B …" wall

ABUTMENT
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Detail D
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N = rotation of integral backwall (radians)

about L 
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Double Link seals

1'-6"

concrete beam #3 concrete beam #4

End of slab

End of slab

Expansion Joint - Dresser Style 63 Type 3.

 

H.S. bolts shall be ASTM  F3125 Grade A325, Type 1. 

Structural steel for angles shall be Grade A36 and shall be galvanized. 

2
'-

1
"

to provide compacted backfill for the sleeve.

carefully shoveled and worked under the lower portion of Sleeve B

elevation of Sleeve B.  After Sleeve B is installed, backfill shall be

Abutment backfill shall be placed and compacted to the bottom

shall be installed for all exposed areas including expansion joint. 

Vinyl cover shall have a minimum thickness of 8 mil. Insulation 

Insulation - use 2" foam (urethane) insulation with white vinyl cover. 

allows Sleeve A to move M inches.

The geotextile separation fabric shall be installed in a manner that

Voids in the protection saddle shall be filled with spray foam. 

saddle shall be provided and centered at each bottom roller. 

steel sleeve. It shall carry at least 1.5 kips vertical load. Protection 

Protection saddle shall be ASTM A36 steel and tag welded to the 

M

…"

Double Link seals
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L 6 x 4 x ƒ"

ƒ" o H.S. bolts typ.

ƒ" o inserts with

1ƒ" typ.

See Transverse Section

234602 4602-125-124, B608

2023, Commonwealth of Virginia
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Central Office.

is on file in the

standard drawing

sealed and signed

A copy of the original

October 31, 2019

On the date of

Lic. No. 033572

Junyi Meng

Sealed and Signed by:

necessary to complete the work.

for furnishing all materials, labor, tools, equipment and incidentals 

the pay limits shown thereon. Such price shall be full compensation 

detailed on the WaterLine System drawing included herein and within 

abutment sleeves, link seals, and miscellaneous hardware; all as 

testing, disinfecting, insulation and cover, hangers, rollers, rods, 

furnishing and installing ductile iron water main, expansion joints, 

for at the contract lump sum price, which price shall include 

sum basis, wherein no measurement shall be made, and shall be paid 

Payment - Water Line System-8" Diameter shall be paid for on a lump 

in bridge contract

Water Line System-8" 

Limit of payment for
o/

in bridge contract

Water Line System-8" 

Limit of payment for
o/
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