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NOT TO SCALE

LEGEND

WARNING DEVICES

DETECTABLE
TG      = TOP OF GRATE ELEV.

LPI     = LATERAL PIPE INVERT ELEV.

TRW  = TOP OF RETAINING WALL ELEV.

FS      = FINISHED SURFACE ELEV.

TBC   = TOP BACK OF CURB ELEV.

FL      = FLOW LINE ELEV.

FG     = FRONT OF GUTTER ELEV.

CURB & GUTTER AND RETAINING WALL DETAILS.

SEE DETAILED DRAWINGS FOR STANDARD SIDEWALK, 

APPROXIMATE.

ELEVATIONS SHOWN AT MATCH LINE LOCATIONS ARE 

NEW AND EXISTING CONCRETE.

MATCH EXISTING ELEVATIONS AT ALL JOINTS BETWEEN 

TO CONSTRUCTION.

CONTRACTOR VERIFY ELEVATIONS IN THE FIELD PRIOR 

ALL CURB AND GUTTER DIMENSIONS ARE ALONG TBC.

PLANS.

ALL SIDEWALK IS 6" UNLESS SPECIFIED OTHERWISE IN 

6
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BACKFILL IN THE COST OF NEW SIDEWALK.

BACKFILL BEHIND SIDEWALKS TO A 6:1 SLOPE,  INCLUDE 

PRICE BID FOR CONCRETE SIDEWALK.

COST OF RETAINING WALL IS INCLUDED IN THE UNIT 

OTHERWISE NOTED.

ALL DIMENSIONS AND ELEVATIONS ARE FEET UNLESS 

DETAILS.

DWG. NO. 608-40 FOR DETECTABLE WARNING DEVICES 

BOTTOM 2.0 FEET OF EACH RAMP AS SHOWN. SEE DTL. 

PROVIDE DETECTABLE WARNING DEVICES ON THE 

NOTES:

DETAILS

ELEVATIONS

& FINISHED SURFACING

COLD MILLING,

RAMP DETAILS,

5/21/2021

5/21/2021

SURFACE ELEVATIONS.

PLANT MIX TO AN ELEVATION OF 0.20' BELOW FINISHED 
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SURFACE ELEVATIONS. 

COLD MILL TO A DEPTH OF 0.20' BELOW FINISHED 
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WARNING DEVICES

DETECTABLE

OTHERWISE NOTED.
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DETAILS.

DWG. NO. 608-40 FOR DETECTABLE WARNING DEVICES 

BOTTOM 2.0 FEET OF EACH RAMP AS SHOWN. SEE DTL. 

PROVIDE DETECTABLE WARNING DEVICES ON THE 

NOTES:

CURB & GUTTER AND RETAINING WALL DETAILS.

SEE DETAILED DRAWINGS FOR STANDARD SIDEWALK, 

APPROXIMATE.
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TG      = TOP OF GRATE ELEV.

LPI     = LATERAL PIPE INVERT ELEV.
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FS      = FINISHED SURFACE ELEV.

TBC   = TOP BACK OF CURB ELEV.

FL      = FLOW LINE ELEV.

FG     = FRONT OF GUTTER ELEV.

IN THE COST OF NEW SIDEWALK

A 6:1 SLOPE,  INCLUDE BACKFILL

BACKFILL BEHIND SIDEWALKS TO 

BID FOR CONCRETE SIDEWALK

IS INCLUDED IN THE UNIT PRICE

COST OF RETAINING WALL

NEW AND EXISTING CONCRETE.

MATCH EXISTING ELEVATIONS AT ALL JOINTS BETWEEN 

TO CONSTRUCTION.

CONTRACTOR VERIFY ELEVATIONS IN THE FIELD PRIOR 

ALL CURB AND GUTTER DIMENSIONS ARE ALONG TBC.

PLANS.

ALL SIDEWALK IS 6" UNLESS SPECIFIED OTHERWISE IN 
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AA
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FLOW LINE
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24"

AS REQUIRED
6" OR OTHERWISE
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4% ±

BACKFILL 6:1 SLOPE

EXPANSION JOINT SEAL A

AB
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AA

A

A

15.6'14.4'

SQUARE EDGE CURB & GUTTER

A

A
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A
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.
6
'

1
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(DO NOT DISTURB)

RAILROAD TRACKS
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N 1014982.6318

3,565.39 SURF.FS
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N 1014977.7386

3,565.09 SURF.FS

E 1327589.3779

N 1014965.2995

3,565.12 SURF.FS
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35

NORTHBOUND ON-RAMP 

EXISTING PLANT MIX

DI

E 1327797.4016

N 1015067.0078

TEMPORARY CONSTRUCTION LIMITS

RETAINING WALL

TEMPORARY 2.0' HIGH
DO NOT DISTURB

DROP INLET IN PLACE

E 1327667.1208

N 1015122.9118

E 1327662.1442

N 1015117.1815

DO NOT DISTURB

EXISTING CURB

TEMPORARY WIDENING

A EXISTING ON-RAMP SURFACING

A

0.15 PLANT MIX

A

A

VARIESA

A

CRUSH AGG. COURSE FILL MATERIAL

W
A

L
S

H
 

S
T
.

    IN THE BID PRICE FOR COMMERCIAL PLANT MIX.
7. INCLUDE ALL COST FOR TEMPORARY RAMP WIDENING
6. INSTALL CATTLE GUARD WING.  
5. GRADE DITCH TO EXISTING ELEVATIONS.
    TEMPORARY RETAINING WALL.
4. REMOVE SURFACING,  CRUSH AGG. COURSE ,AND
    ROADWAY SHOULDER.  
    TO A GRADE THAT IS FLUSH WITH THE EXISTING
    SUBGRADE AND 0.15' PLANT MIX. SURFACING
    IN THE DRAWING WITH CRUSH AGG. COURSE
3. FILL DITCH TO THE DIMENSIONS SPECIFIED
    DROP INLET. 
2. INSTALL TEMPORARY RETAINING WALL AROUND
1. REMOVE CATTLE GUARD WINGS.
RAMP WIDENING NOTES:

AWARD COPY



INTERSTATE BRIDGE END COLD MILLING 

NOT TO SCALE

END COLD MILLING 

INTERSTATE BRIDGE
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MDT STRUCTURE

GENERAL NOTES

GENERAL: Plans were prepared from original drawings and as-built 

drawings. No additional survey information was procured for this project. 

Existing structure dimensions may vary from those shown on the drawings.

Verify all dimensions necessary to complete the work. TRAFFIC CONTROL PLAN AND SEQUENCE OF OPERATION: See

Special Provisions. 

DIMENSIONS: All dimensions are in feet and inches except as noted.

Verify all necessary dimensions of the existing structures in the 

field before ordering materials. Obtain approval of shop plans from 

the State of Montana, Department of Transportation before beginning 

fabrication. If the dimensions and details of the existing structure 

are not as shown on the plans, vary construction as necessary to 

best suit existing conditions and the nature of the intended work.CLASS A AND B BRIDGE DECK REPAIR: Quantities shown may 

vary from actual field quantities.

CONTROL SURVEY: Establish a control elevation at each bridge before 

removing or milling the deck.OVERLAY TREATMENT: Use Concrete Class Overlay on bridge decks 

requiring thick overlays (See Standard Specifications).

TEMPORARY BARRIER: See Road Plans for additional information. 

Use type 2 or 3 anchors to attach temporary barrier to existing and new 

bridge deck with less than 2 ft. of clearance to the edge of deck.

" less than what is listed above.2
1Concrete cover to any tie bar is 

"2
1               Concrete Barriers & Curbs    1

               Bottom of Abutment Caps     3"

"2
1         2               Top of Slab

         1"               Bottom of Slab

concrete to the face of any reinforcing steel, except as noted below:

drawings, provide 2”minimum concrete cover measured from the face of the
  Unless specified otherwise on the REINFORCING STEEL COVER:

The suffix CR denotes corrosion resistant reinforcing steel.

The suffix E denotes epoxy coated reinforcing steel.

REINFORCING STEEL SUFFIX:

SPECIFICATIONS: The current version of the Standard and Supplemental

Specifications for Road and Bridge Construction, adopted by the Montana

Department of Transportation, applies.

The design was prepared in accordance with AASHTO LRFD Bridge Design

Specifications, Eighth edition  2017, with standard HL-93 loading.

See As-built drawings for design specifications and live loading for existing

bridge components.

STRUCTURAL STEEL: All structural steel will be measured and paid for 

on the lump sum basis as set forth in the Standard Specifications. Use

structural steel meeting the requirements of AASHTO M 270 Grade 36. 

Estimated amount = 16 200 lb.
REINFORCING STEEL: Use new deformed type reinforcing steel meeting the 

requirements of AASHTO M 31 Grade 60.  Include all costs associated with 

furnishing and placing new reinforcing steel in the unit price bid for Reinforcing 

Steel or Reinforcing Steel - Epoxy Coated unless otherwise noted.

For the requirements of corrosion resistant reinforcing steel, See Special 

Provisions.

Replace existing reinforcing steel damaged during construction that is called 

out to remain in place at no additional cost to the State.

Include cleaning exposed existing reinforcing steel in other items of work.

~~

Typical Class

Original slab surface

Typical Class

~~~~

Milling limit

Concrete - Class Overlay

Section 562)

Standard Specifications

New Concrete (See

No Scale

R
e

m
o
v
a
l 

D
e
p
th

E
x
is
ti
n
g
 s
la

b
 d

e
p
th

(top of overlay)

Raised final surface

A Repair

  Reinforcing steel may be located above the milling limit.NOTE:

B Repair

BRIDGE DECK REPAIR AND THICK OVERLAY DEFINITION

sheet.

 For removal & overlay depths, see Table of Removal and Overlay Depths, this NOTE:

            for bridge deck repair and overlay treatment locations.

 See Bridge Work Summary Table, Sheet No. B2NOTE:

 See details, this sheet, for overlay treatment at guard angles.NOTE:

Top of Concrete - Class Overlay

AT GUARD ANGLE REMOVAL

NEW CONCRETE OVERLAY

4
" 
±

8" ± Removal

R
e

m
o
v
a
l

guard angle

Remove existing

~ ~removal line

anchors at

Cut guard angle

EXISTING GUARD ANGLE REMOVAL

placement in the unit price bid for Remove Guard Angle.

removal or formwork required for the guard angle removal and concrete

  Include the cost of any approach pavement subgrade NOTE:

R
e

m
o
v
a
l

in place. 

concrete that will remain

Do not disturb existing

placing new concrete (Typ.)

bars in place. Clean prior to

existing reinforcing

Leave all 

Existing concrete surface

NO SCALE

NO SCALE

 

" Saw cut2
1

" Chamfer4
3

Existing bridge deck

Edge of paving notch

O
v
e
rl
a
y

Edge of paving notch

See Bridge Deck Repair and Thick Overlay Definition, This sheet.

 For removal and overlay depths,NOTE:
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PARTIAL EXISTING ELEVATION VIEW - SBBR RAIL

A

B5

Face of Curb

Grade at

rail posts and blockouts (Typ.)

Remove existing bridge guardrail,

concrete curb taper

Remove existing cast-in-place 

rail posts and blockouts (Typ.)(See Road Plans)

Remove existing approach guardrail,

Scale ~ 1" = 1'-0"

01203: NB Approach end shown. Departure end similar without existing curb taper.

01204: SB Approach end shown. Departure end similar without existing curb taper.

1
-9

01203: NB Approach and Departure

01204: SB Approach and Departure

~~

Barrier length (see table, this sheet)

" Chamfer (Typ.)4
3

PARTIAL ELEVATION VIEW - NEW CONCRETE BARRIER

of curb

New end 

End of new barrier

curb

at face of existing 

Finished grade

curb (Typ.)

Top of existing

Sheet No. B5

see Barrier End Connection Detail on

For barrier to approach rail connection,
NOTE: See Road Plans for new bridge approach section.NOTE: See Road Plans for new bridge approach section.

End Detail, this Sheet

See New Curb

Scale ~ 1" = 1'-0"

B

B5

1-0

1
-0

6
"

1
-0

drain

Existing deck

Face of curb

DECK DRAIN PLAN

1-0

New overlay

Face of curb

deck drain

Existing 

C

B4

SECTION C

" = 1'-0"4
3Scale ~ 

OVERLAY TREATMENT AT DECK DRAINS

C

B4

" = 1'-0"4
3Scale ~ 

" Square bars at deck drain inlet not shown.2
1  NOTE:

2
1

1
-7

" 
C
l.

2
1

1

" Cl.2
11

Embed.

PLAN VIEW

NEW CURB END DETAIL

Scale ~ 1" = 1'-0"

May Vary

10"1-4 (Typ.)

Face of existing curb

reinforcing (Typ.)

Existing curb 

existing curb

adhesive anchor 10" into 

2-C2~#4CR reinforcing bars

EXISTING CURB END REMOVAL DETAIL

PLAN VIEW

9" (Typ.)

May vary

2
1

1
-7

Scale ~ 1" = 1'-0"

Concrete to be removed

Face of existing curb

Cut curved reinforcing bars

Do not disturb

Existing concrete

placing new concrete (Typ.)

bars in place.  Clean prior to 

Leave existing curb reinforcing

Curb Removal Line

NOTE: Match slope profile of existing

curb face at new curb face.

NOTE: Existing rail post base

plate at approach ends not shown.

C1~#4CR Hoops

NOTE: See Sheet No. B5 for Bill of

Reinforcing Steel. 

of backwall

Fill Face

curb at Fill Face of backwall

Edge of new concrete

Field verify

Bridge deck

Top of new overlay

~~ ~~

Bridge deck

Longitudinal

Scale ~ 6" = 1'-0"

" ±4
3

Top of new overlay

" Chamfer 2
1

SILICONE JOINT SEAL

01204

01203

joint seal with backer rod

and replace with new silicone

Remove existing joint material
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Type Length AMark Size No. E G NB C D

B100 #5CR 8 27 5-2 60-0 1

B1 #5CR 37 2
12-9

B3 #5CR 37 2-53-012

B4 #5CR 4 28 4-4 1-4 3-0 2
11-3

B5 #5CR 176 6-6 6" 3-0 3-0

7"

C1 #4CR T16 4-10

C2 #4CR 12

#5CR 8 27 5-2 60-0 1

#5CR 37

#5CR 37 2-53-012

#5CR 4 28 4-4 1-4 3-0 2
11-3

#5CR 176 6-6 6" 3-0 3-0

7"

7"

#4CR 6

#4CR 12

207

9" 9""2
14 "2

14

STR 2
12-0

2
13-4 7"

C2

C1

B5

B4

B3

B1

B100 120-0 114-10 60-0

207 2
13-4 2

12-9

STR 2
12-0

T1 4-10 "2
14 9" 9" "2

14

114-10 60-0120-0

2
11-3 2

11-3 2
11-3 2

11-3

4" 4"
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MDT STRUCTURE

A

B4

EXISTING SBBR RAIL AND CURB SECTION

Scale ~ 1" = 1'-0"

Face of existing curb

Top of existing curb

Top of existing deck

coat with cold galvanizing

Cut off existing bolts and 

posts, blockout and rail

Remove existing 

" Chamfer (Typ.)4
3

10"

" CI.2
11

(Typ.)

1
0
"

and elevation may vary

at face of curb, slope

New finished grade 

3
-0

B

B4

NEW BARRIER SECTION

Scale ~ 1" = 1'-0"

Existing curb reinforcing (Typ.)

of existing curb

Match slope profile 

B100~#5CR Top longitudinal barrier bars

Bottom barrier bars

B100~#5CR Middle & 

anchor 10" into curb

B1~#5CR L-bars, adhesive

" Cl.2
11

B3~#5CR

Double L-Bars

TYPICAL BARRIER END DETAIL

Scale ~ 1" = 1'-0"

(Typ.)

of existing curb

Finished grade at face 

Top of existing curb

NOTE: Adjust spacing as necessary of Double 

L-Bars to clear 11
2" Ø pipe sleeves.

" Cl. (Typ.)2
11

" Cl. (Typ.)2
11

1-7 8"

4"

"16
133

"16
133

1-5

1
-9

BARRIER END CONNECTION DETAIL

(Typical for approach and departure ends)

Scale ~ 1" = 1'-0"

face of existing curb

Finished grade at

Top of existing curb

" Chamfer (Typ.)4
3

on Sheet No. B4)

end (see New Curb End Detail

Barrier end & new concrete curb 

"16
133

"16
133

Place with

new curb

length with interior barrier lap splices.

to lap with B4~#5CR bent bars. Adjust overall 

B100~#5CR Top longitudinal reinforcement bars 

" bolts (Typ.)8
7sleeve cast in place for 

" Ø galvanized standard pipe2
1 1|

(see Sheet No. B4 for details)

New concrete curb end

B1~#5CR

this sheet (Typ.)

see New Barrier Section detail,

Longitudinal Reinforcement,

spa. at about 53
4" ctrs.

2-B4~#5CR Bent bars

B5~#5CR U-Bar

adhesive anchor

10" into existing curb

  
  

BARRIER REINFORCING STEEL PLACEMENT DIAGRAM

T
o
p
 o
f

B
a
rr
ie
r

at roadway
Face of curb 

Face of barrier (bottom)

Face of barrier (top)

(Typ.)

3-B5~#5CR U-Bars " Cl.2
11

1
0
"

" Cl.2
11

curb at end of bridge

End of barrier and 

B
a
rr
ie
r

N
e

w

Scale ~ 1" = 1'-0"

 

B1~#5CR L-Bars spa. at about 1-3 ctrs.

 

B1~#5CR L-bars spa. at about 1-3 ctrs.

B1~#5CR L-bars

B1~#5CR L-bars

6-5

See Barrier End Connection Detail, this Sheet.

Top of barrier sloped at bridge end only. (Typ.)
"4

35

" ctrs.4
3spa. @ abt. 5

6-5

"2
17 "2

17

PLAN
end of bridge
and curb @
End of barrier

"4
35

NOTE: B4~#5CR Bent bars not shown.

See Typical  Barrier End detail, this sheet.

" ctrs.4
3spa. @ abt 5

B1~#5CR L-Bars 

3-B5~#5CR U-Bars

" ctrs.4
3@ about 5

B1~#5CR L-bars spa.
" ctrs.4

3spa. @ abt. 5

B3~#5CR Double L-Bars

Spa. at about 53
4" centers

(Typ. other end of barrier)

b

b

b

b

b

b
b

b

E

N = Number of Laps

TYPE 27

D

C

B

b

b

b

b

C

B

TYPE 37

B

BB

B
B

B

B

TYPE 28

C

A

D

b

b

b

b

b

b

B

C D

TYPE 17

b

b

TYPE STR

Length

cb

b

b

b

b

b

b

b

G

A

EC

TYPE T1

B

D

(ALL DIMENSIONS ARE OUT TO OUT)

DC E NGLengthType

BILL OF REINFORCING STEEL

BANo.SizeMark

01203 - Wolf Creek Interchange - NB Barrier and Curb Reinforcement 01204 - Wolf Creek Interchange - SB Barrier and Curb Reinforcement

FOR TWO SEPARATE BARRIERS AND CURBS

 Bill of Reinforcing Steel is for informational purposes only.NOTE:

materials and fabrication.

  Verify all dimensions in the field before ordering NOTE:

unit price bid for Revise Concrete Barrier Rail - Br.

existing rail, and placing new concrete barrier rail in the 

replacing curb ends (including reinforcing steel), removing 

 Include all costs associated with removing and NOTE:

been provided.

 Lap #5CR longitudinal bars minimum 2-11.  5-2 Lap has NOTE:
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MDT STRUCTURE

71-3

2
11-768-02

11-7

Northbound Roadway

33-6

  

2-0

Southbound Roadway

32-6

| Median

4
136-2

Construction Zone

4
335-0

  

2
11-7

Deck Milling and Overlay  (Northbound Roadway)

4
133-5  

2
11-7

Temporary Two-way Traffic  (Southbound Roadway)

4
331-6

  

2-0

  

1-0

Median Barrier

Temporary

4
335-0

Construction Zone

4
136-2

 

2
11-7

Deck Milling and Overlay  (Southbound Roadway)

34-6

  

2
11-7

Temporary Two-way Traffic  (Northbound Roadway)

4
130-5

 

2-0

 

1-0

71-3

Northbound Roadway

33-0

  

2-0

Southbound Roadway

33-0

| Median

Barrier

Concrete

New 

| Median

Median Barrier

Temporary

| Median

Barrier

Concrete

New 

Median Barrier

EXISTING STRUCTURE

PHASE I CONSTRUCTION

COMPLETED STRUCTURE

PHASE II CONSTRUCTION

Median Barrier

New

2
11-768-02

11-7

" longitudinal4
3New 
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MDT STRUCTURE

N
N

NOTE: See Road Plans for

Temporary Barrier.

1
1
"

To Wolf Creek Int.

To Wolf Creek Int.

To Recreation Rd.

To Recreation Rd.

1
-7

New deck drain (Typ.)

NOTE: For bridge rail post spacing,

see Completed Plan View, Sheet No. B8.NOTE: For deck drain locations,

see Completed Plan View, Sheet No. B8.

Ahead on Line

Ahead on Line
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Remove existing deck, 

Phase line

Existing roadway| 

Bent No. 1| 

existing curb

Face of
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 z
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e

sidewalk

existing

Edge of

Bent No. 2| 

1
3
-0

1
-7
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2
1

1
9
-8

1
2
-3

Phase line

existing curb

Edge of
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Existing roadway| 

Bent No. 1| 

Bent No. 2| 

9
"
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-0

1
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Temporary barrier T
e

m
p
o
ra
ry
 L
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e

2
-0

PHASE I - PLAN VIEW

Roadway| 

Temporary Barrier
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PHASE II - PLAN VIEW

bridge rail and parapet

Face of new 
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MDT STRUCTURE

N

N

NOTE: For bridge rail post spacing,

see Completed Plan View, this Sheet.

NOTE: See Road Plans for

Temporary Barrier.

* *8 spaces @ 8-0 ctrs. (Typ. both sides)

(Typ. both

sides)

(Typ. both

sides)

rail end post

 Bridge|

rail end post

 Bridge|

*  NOTE: Field measure the actual longitudinal finished distance between the bridge rail parapets.  

Use the dimensions on the Standard Bridge Rail Type Open Rail 42” standard drawings to 
determine the bridge rail end post spacings. The estimated spacing for the bridge end rail posts is 

5-91
2.  Fabricate all hardware to fit the constructed post spacing.

To Wolf Creek Int.

NOTE: For deck drain locations,

see Completed Plan View, this Sheet.

To Wolf Creek Int.

| Deck drain| Deck drain

| Deck drain
| Deck drain

rail and parapet

Face of bridge 

rail and parapet

Face of bridge 

To Recreation Rd.

To Recreation Rd.

New Deck drain (Typ.)

** NOTE: Match existing distance.  

See Sheet No. B20 for details.

****

** **

Ahead on Line

Ahead on Line
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Roadway| 
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COMPLETED PLAN VIEW

Roadway| 
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PHASE III - PLAN VIEW
bridge rail and parapet

Face of new 
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Type 3 anchors.

to existing deck using Type 2 or

 Anchor temporary barrierNOTE:

in the unit price bid for Remove Deck.

existing bridge rail and sidewalk

 Include cost of removingNOTE:

price bid for Remove Deck.

existing diaphragms in the unit

 Include cost of removing NOTE:
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Phase line

bridge rail
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and sidewalk

Remove existing deck 

diaphragms in girder bay

intermediate and end
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G1

G2G3G4
G5

Looking Ahead on Line Near Intermediate Diaphragms

Existing roadway| 

PHASE I - DECK REMOVAL

Temporary Lane

Existing deck

G5
G4

Phase line

G1
G2G6G3

Looking Ahead on Line Near Intermediate Diaphragms

PHASE I - ERECT NEW GIRDER

Existing roadway| 

G3| 
G6| 

G2| 

G1
G2G6G3G4

G5

Existing deck

Phase line

New deck

Construction Zone

Temporary Lane

1-61-72-013-02
11-7

PHASE I - DECK REPLACEMENT

1-72-013-02
11-7

Existing roadway| 

Temporary Barrier

Temporary Barrier

Temporary Barrier

New bridge rail

(See New Girder Erection Plan, Sheet No. B17)

Erect new girder and diaphragms 

Modify backwalls for new girder end embedment, see Sheet No. B12.

 Not Shown: Install new bearings for new girder, see Sheet No. B16. NOTE:
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 Include cost of removing NOTE:

to new deck using type 2 or type 3 anchors. 
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11"
1-7

17-61-2 1-6

1-21-617-6

15-0 2-6

1-2

2-0 12-39"

12-32-09"

12-32-09"

2
118-2

16-22
119-8

Construction Zone

bridge rail

Remove existing

deck and curb

Remove existing 

Phase line

Looking Ahead on Line Near Intermediate Diaphragms

G1
G2G6G3G4

G5

PHASE II - DECK REMOVAL

Existing roadway| 

Temporary Lane

Phase line

Temporary Lane

New deck

Construction Zone

Looking Ahead on Line Near Intermediate Diaphragms

G2G6G3G4
G5

20-2 16-2

Existing roadway| 

Roadway| 

PHASE II - DECK REPLACEMENT

G1

20-2 16-2

Construction Zone

Temporary Lane

Phase line

pour

Closure 

G1
G2G6G3G4

G5

Looking Ahead on Line Near Intermediate Diaphragms

PHASE II - CLOSURE POUR

Roadway| 

Temporary Barrier

New bridge rail
Temporary Barrier

Temporary Barrier

(See New Girder Erection Plan, Sheet No. B17)

Erect new diaphragms in girder bay
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barrier to bridge deck for Phase III
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PHASE III - SIDEWALK REPLACEMENT

15-015-0

4-030-0

36-4
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Face

sidewalk

Face of Face of rail

Edge of deck

Edge of deck

Looking Ahead on Line Near Intermediate Diaphragms
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Roadway| 
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line

Phase 

(Partial depth)

Backwall removal 

deck above backwall

Top of existing 

roadway

Existing| 

paving notch)

(At bottom of existing 

Removal line 

(Partial depth)

New backwall

Construction joint
(Full depth)

New backwall 

backwall

above 

New deck

New girder

line

Phase 

roadway

Existing| 

Temporary Barrier

construction joint

Existing backwall

(Including sidewalk)

Deck removal

rail parapet

New bridge

for Remove Deck.

construction joint the in the unit price bid

and sidewalk above the existing backwall

 Include cost of removal of deck NOTE:

Temporary  Barrier

joint located under sidewalk)

(At existing construction

Removal line

(Backwall near Bent No. 1 Looking Back on Line, opposite hand)

bid for Concrete Class Structure Low Slump.

above construction joint in the unit price 

 Include cost of new deck concreteNOTE:

(Backwall near Bent No. 1 Looking Back on Line, opposite hand)

Sidewalk

~~

for Revise Structure.

removal in the unit price bid 

 Include cost of backwallNOTE:

bid for Revise Structure.

backwall concrete in the unit price

 Include cost of placing newNOTE:

"
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1
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"
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1
±
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1-72-013-02
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3
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Construction zone

G1
G2G3G4

G5

(Looking ahead on line)

PHASE I  - BACKWALL REMOVAL

3
-9

2-62-4

13-0 1-72-0

18-5

20-02
116-7

Construction zone

(Looking ahead on line)

G1
G2G3G4

G5

PHASE I  - BACKWALL REPLACEMENT

15-01-6 1-22
11-7

Temporary Lane

±
 1
-0

Temporary Lane

(Backwall near Bent No. 2 near face shown)

(Backwall near Bent No. 2 near face shown)
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existing paving notch)

(At bottom of 

Removal line 

joint located under curb)

(At existing construction

Removal line

vertical construction joint)

(Beyond existing 

Backwall removal 

deck above backwall

Top of existing 
| 

roadway

Existing

Phase line

Construction joint

above backwall

New deck
| Roadway

Phase line

Closure pour

| Existing roadway

Temporary Barrier

rail parapet

New bridge
Temporary Barrier

bid for Remove Deck.

construction joint the in the unit price

and curb above the existing backwall

 Include cost of removal of deck NOTE:

bid for Concrete Class Structure Low Slump.

above construction joint in the unit price 

 Include cost of new deck concreteNOTE:

(Including curb)

Deck removal

construction joint

Existing backwall

removal (Typ.)

Backwall

(Backwall near Bent No. 1 Looking Back on Line, opposite hand)

(Backwall near Bent No. 1 Looking Back on Line, opposite hand)

in the unit price bid for Revise Structure.

 Include cost of  backwall removalNOTE:
"

2
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"
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(Looking ahead on line)
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1-21-61-7

Construction zone
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(Looking ahead on line)

1-2

1-7

1-6

PHASE II  - BACKWALL REPLACEMENT

PHASE II  - BACKWALL REMOVAL

12-32-09"

Temporary Lane

12-39"

Temporary Lane

(Backwall near Bent No. 2 near face shown)

(Backwall near Bent No. 2 near face shown)

~~
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 Existing deck reinforcing steel not shown.NOTE:  Existing deck reinforcing steel not shown.NOTE:

out from removal line)

(Leave minimum 8" length 

for new girder end clearance

Trim existing #4 stirrups 

from removal line) (Typ.)

minimum 8" length out

clearance (Leave 

for new girder end 

Trim existing #4 bars 

Remove existing #4 bar

bars at removal line

Trim existing #4 bent 

Remove existing #6 bars Remove existing #6 bars

bars at removal line

Trim existing #4 bent 

Remove existing #4 bar

4"
*

*
"

2
1

±
 9

"
2

1
±
 2 stirrups at removal line

Trim existing #4 

vertical corners of interior removal face.

 Construct same notch forNOTE:

Backwall removal line

Interior removal face

removal line

Backwall

construction joint

Existing
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existing #6 and #4 bars

Trim and remove 

| 

roadway

Existing

removal line (Typ.)

#4 bent bar at 

Trim existing 

at removal line (Typ.)

Trim existing #4 stirrup 

depth backwall removal

Removal line for partial 
of existing paving notch

Removal line at bottom 

minimum 8" length out from removal line)(Typ.)

for new girder end clearance.  (Leave 

Trim existing #4 stirrups and #4 bars 

20-017-1

D

B14

E

B14

NOTE: For backwall removal phasing details,

See Sheets No. B12 and B13.

NOTE: Temporarily remove any riprap or fill

against the near face of the backwall to gain

access to the backwall removal area if needed.

Return riprap and fill to original location after backwall

work is complete. Include cost in the unit price bid for Revise Structure.
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BACKWALL REMOVAL AT NEW GIRDER EMBEDMENT SECTION

Scale ~ 1" = 1'-0"

o
v
e
r 
b
a
c
k

w
a
ll

D
e
c
k
 r
e

m
o
v
a
l

re
m

o
v
a
l

B
a
c
k

w
a
ll

BACKWALL REMOVAL SECTION

Scale ~ 1" = 1'-0"

Existing construction joint

" deep notch4
3" wide x 4

14

B14

B14

girder end embedment prior to placing concrete.

reinforcing bars in backwall at new

 Clean exposed existingNOTE:

of backwall

Fill Face

of backwall

Near Face

of backwall

Near Face

of backwall

Fill Face

D
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15-pound class or smaller to remove concrete beneath

class or smaller and chipping hammers in a nominal

are limited to  jackhammers of a nominal 30-pound

 Power-driven tools for removal of backwall concreteNOTE:

fill face of backwall at no cost to the Department.

that is broken loose or cracked full depth through to the

 Repair any concrete on backwall interior removal faceNOTE:

8
-8
-1

9

"2
14"2

111

G1
G2G3G4

G5

NOTE: Existing sidewalk and bridge rail curb 

reinforcing steel above the backwall is not shown.

(Looking ahead on line)

Scale ~ 12" = 1'-0"

BACKWALL REMOVAL ELEVATION

(Backwall near Bent No. 2 near face shown)

(Backwall near Bent No. 1 Looking Back on Line, opposite hand)

NOTE: Provide12" deep saw cut along

backwall removal lines.
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Type Length AMark Size No. E G NB C D

(ALL DIMENSIONS ARE OUT TO OUT)
BILL OF REINFORCING STEEL

BW50 5E 4

BW55 4E 3

BW65 4E 2

BW66 4E 2

BW67 4E 2

BW70 4E 2 28

BW10 4E 13 37

BW11 4E 13

BW20 4E 3 37

BW21 4E 2

BW30 4E 3

STR. 17-5

421 3-010"3-10

1-11 3-04-11

353 1-22
12-8

353

1-8 3-04-8

11"2
12-5

STR. 6-11

STR.

STR. 1-9

2
14-5

1-0 1-02-0

STR. 2-4

FOR ONE BACKWALL ONLY

PHASE I

PHASE II

BW71 4E 2 3-1STR.

BW72 4E 2 STR. 2-10

BW10 4E 13 37

BW11 4E 12

BW20 4E 4 37

BW21 4E 3

BW30 4E 15

BW31 4E 2 T1

BW32 4E 2 T1

1-11 3-04-11

353 1-22
12-8

353

1-8 3-04-8

11"2
12-5

STR. 2-4

3-4 3-4

2
12-12

12-1

8-9

6-4

BW55 4E 3 421 3-10 10" 3-0

BW60 5E 4 STR. 19-11

BW65 4E 4 STR. 6-11

BW70 4E 2 28 2-0 1-0 1-0

"2
14

8" 8" "2
14"2

14

"2
14

6"

6"

6"

6"

5"

5"

8"

"2
18

5"

5"

"2
18 "2

18

"2
14

"2
17

"2
17

"2
18

"2
17

"2
17 4"

4"

8"

4"

4" "2
14

"2
14

"2
14

"2
14

"2
14

1" Chamfer

3" Fillet

New girder G6

of backwall

Fill face of backwall

Near face 

1" Chamfer

BW10~#4E L-bar

BW11~#4E Bent bar

BW31~#4E Hoop

of backwall

Fill face 
of backwall

Near face 

of backwall

Fill face 

of backwall

Near face 

3" Fillet

BW30~#4E Bars (Typ.)

existing backwall)

(Adhesive anchor into 

ABT2~#5E Parapet Bars 

existing backwall)

(Adhesive anchor into 

ABT1~#5E Parapet Bars 

into existing backwall)

(Adhesive anchor 

BW20~#4E L-bar 
BW72~#4E Bars (Typ.)

girder end hole)

BW30~#4E Bar (Through 
btwn. girders G2 & G6 

BW66~#4E Bar 
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MDT STRUCTURE

H

Rdwy.| 
(Typ. over girders)

BW55~#4E hooked bar 

New girder

Hoop

BW32~#4E

Hoop

BW31~#4E
Bars

2 - BW66~#4E 

4
1

and edge of deck) 
bars are located) (Typ. btwn. girder G5

" ctrs.)(Omit where parapet4
1@ abt. 10

(Alternate with BW21~#4E Bent bars spa.

" ctrs.BW20~#4E L-bars spa. @ abt. 10

spa. @ abt. 1-0 ctrs.) Adhesive anchor into existing backwall

BW10~#4E L-bars spa. @ abt. 1-0 ctrs. (Alternate with BW11~#4E Bent bars

2-BW60~#5E bars at closure pour)

2-BW50~#5E bars (1-4 Lap splice with
B15

2-BW50~#5E bars at closure pour)

2-BW60~#5E bars (1-4 Lap splice with 

existing backwall) (Typ.)

(Adhesive anchor into

2- BW70~#4E Bent bars 

and Detail this Sheet)

No. SBR-OR42-PP

backwall (See Std. Dwg. 

parapet bars into existing

ABT1~#5E & ABT2~#5E

Adhesive anchor

B15

B15

end holes)

(Typ. thru girder

BW30~#4E Bar 2-BW71~#4E Bars

2-BW72~#4E Bars
2-BW67~#4E Bars

2-BW30~#4E bar (Typ.)

G3 & G4 and G4 & G5)

(Typ. between girders

2 - BW65~#4E Bars 

NOTE: Thoroughly coat all existing concrete in contact 

with new concrete with an epoxy bonding agent (AASHTO M 235 Type V) 

immediately prior to placing new concrete. Include all costs associated with 

providing and applying the epoxy bonding agent in the unit price bid for 

Concrete Class Structure Low Slump.

2% Slope2% Slope

F

G

NOTE: Use Class Structure or Class Structure Low Slump Concrete

for backwall replacement.  Include all costs associated with furnishing

and placement of the backwall replacement concrete in the lump sum bid

for Revise Structure.

5"5"

2
1

1
-2

Embedment

D
e
c
k

H
a
u
n
c
h

D
e
c
k

6"

E
m

b
e
d

E
m

b
e
d

BACKWALL REPLACEMENT SECTION

Scale ~ 1" = 1'-0"BACKWALL REPLACEMENT AT NEW GIRDER SECTION

Scale ~ 1" = 1'-0"

PARAPET AND BACKWALL REINFORCEMENT

Scale ~ 1" = 1'-0"

between girders

BW65~#4E Bars 

B21 for details)

(See Sheet No.

reinforcement

Longitudinal deck 

B21 for details)

(See Sheet No.

reinforcement 

Transverse deck 

B21 for details)

(See Sheet No.

reinforcement

Longitudinal deck 

B21 for details)

(See Sheet No.

reinforcement 

Transverse deck 

(Typ. over girders)

BW55~#4E Hooked-bar 

(Typ. over girders)

BW55~#4E Hooked-bar 

BW32~#4E Hoop

into existing backwall)

(Adhesive anchor 

BW11~#4E Bent bar

anchor into existing backwall)

BW10~#4E L-bar (Adhesive 

girder end holes)

(Typ. through 

BW30~#4E Bars

BW60~#5E Bars (Typ.)

B15

BW50~#5E Bars (Typ.)BW50~#5E Bars (Typ.)

(See Sheet No. B14 for details)

Existing #4 bars (Typ.)

(See Sheet No. B14 for details)

Existing #4 stirrup. 

B15

B15

into existing backwall)

Adhesive anchor

BW70~#4E Bent bar

H

G

F

b

b

TYPE STR

Length

b

b

b

b

b b

A

D

B

TYPE 421
b

b

b

b

C

B

TYPE 37

B

B

B

B

B

B

B

B

B
B

E

BD

C

TYPE 353

G

A

B

BB

B
B

B

B

TYPE 28

C

A

D

cb

b

b

b

b

b

b

b

G

A

EC

TYPE T1

B

D
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NOTE: For backwall replacement phasing details, See Sheets No. B12 and B13.

Sheet No. B20 for detail)

into existing backwall (see

& ABT12~#5E parapet bars

Adhesive anchor ABT11~#5E

6"

"2
14"2

111

V
a
ri
e
s

6"

1
-0

"2
14

"4
37

8
"

8
"

"4
18

"4
13

 Deck reinforcing not shown.NOTE:

1-11-1

8" Girder

 Existing reinforcing other than within girder end embedment area not shown.NOTE:
 Existing reinforcing not shown.NOTE:

 Existing reinforcing not shown.NOTE:

V
a
ri
e
s

backwall.

 See Bill of Reinforcing Steel on Sheet No. B22 for parapet bars embedded into existing NOTE:

G5
G4 G3 G6 G2

G1

(Looking ahead on line)

NOTE: Sidewalk and parapet above the backwall is not shown.

Scale ~ 12" = 1'-0"

1-
0

1
-0

E
m
be

d

(T
yp
.)

E
m

b
e
d

(T
y
p
.)

BACKWALL REPLACEMENT ELEVATION

(Backwall near Bent No. 1 Looking Back on Line, opposite hand)

(Backwall near Bent No. 2 near face shown)

AWARD COPY
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MDT STRUCTURE

2-6 4-10

"
8

5
5

"
8

5
5

"4
17"4

17

1
-3

1
-3

Face of bent

elastomeric bearing pad

New steel reinforced 

Face of bent

Bent | Brg. at| 

| Existing girder G2

| New girder G6

| Existing girder G3

Edge of beam seat

BEARING LOCATION PLAN

" = 1'-0"2
1Scale ~ 1

"4
17"4

17

"4
18"4

18

2
11-4

| New girder G6

Existing concrete surface

Gel (or approved equal)

using Sikadur-31 Hi-Mod 

pad to concrete beam seat 

Anchor elastomeric bearing 

1"1"

BEARING ELEVATION
Scale ~ 3" = 1'-0"

I
B16

12"

12"

"2
1

"2
1

€

" deep milled recess2
1Sole plate with 

" 4
3 x 14

1 x 1-12
1 1-4

reinforced elastomeric bearing pad

" Steel 2
1" x 14

1 x 112
11-2

"4
18"4

18

2
11-4

"
8

5
6

"
8

5
6

4
1

1
-1

BEARING PLAN
Scale ~ 3" = 1'-0"

 || 

| 

 BentBrg. &

Bearing pad at 

| | New girder G6 Bearing pad at 

reinforced elastomeric bearing pad

" Steel 2
1" x 14

1 x 112
11-2

€

" deep milled recess2
1Sole Plate with 

"4
3 x 14

1 x 1-12
1 1-4

Scale ~ 6" = 1'-0"

SOLE PLATE SECTION

New girder G6| 

 Sole plate at|

J

B16

" deep milled recess2
1Sole plate with 

" 4
3 x 14

1 x 1-12
1 1-4€

"
2

1
1

BEARING PAD SECTION
Scale ~ 1" = 1"

"
8

1
"

8
1

" x 1-2 (Typ.)4
3" x 108

1 €

J

SOLE PLATE PLAN
Scale ~ 3" = 1'-0"

recess edge

" Deep milled 2
1 

B16

 Bent |Brg. &| 

 Sole plate at|

New girder G6| 

 Sole plate at|

milled recess

" deep 2
1Sole plate with 

" 4
3 x 14

1 x 1-12
1 1-4€

Stiffener Plate

bottom flange

New girder G6 

Gel (or approved equal)

using Sikadur-31 Hi-Mod 

pad to concrete beam seat 

Anchor elastomeric bearing 

Existing concrete surface

1""8
55"8

551"

4
11-1

BEARING VIEW
Scale ~ 3" = 1'-0"

| | BentBrg. at 

I

B16

anchoring new bearing pads to existing concrete.

of dirt, debris, oils and other foreign material prior to

 Thoroughly clean beam seat concrete surfaceNOTE:

€

" deep milled recess2
1Sole plate with 

" 4
3 x 14

1 x 1-12
1 1-4

reinforced elastomeric bearing pad

" Steel 2
1" x 14

1 x 112
11-2
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Elastomeric Bearing Devices.

adhesive anchor in the unit price bid for

including the bearing pad, sole plate, painting and

fabrication and installing the bearing assemblies

Include all costs associated with furnishing,

Bearing Design Table.

estimated service design loads shown in the

AASHTO M251.  Perform test based on the

Test elastomeric bearing pads according to

to the Department.

welding process.  Repair damage at no cost

Do not damage bearing assembly during  the

ahead on line.

the bridge and a direction arrow that points

is installed.  Include the bearing locations on

marks permanent and visible after the bearing

Mark all bearings prior to shipping.  Make all

plate for bearing at Bent No. 1.

for bearing at Bent No. 2.  Do not bevel sole

 Bevel top of sole plate 0.85% ahead on line

Paint Sole plates per Standard Specifications.

of AASHTO M 270 Grade 36 for sole plates. 

Use structural steel meeting the requirements

NOTES:

"
4

3
1

"4
37"4

37

2
11-3

"
2

1

2
11-4

"2
1 "2

1

"
4

1
"

4
1

"
4

3

" (Typ.)4
1

"
8

1
6

"
8

1
6

4
1

1
-0

4
1

1
-1

"4
37"4

37

2
11-3

2
11-4

"2
1 "2

1

"
2

1
"

2
1
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MDT STRUCTURE

N

Existing girder G2| 

(W36x150 rolled shape)

New girder G6| 

Existing girder G3| 

 
Structure| 

Roadway| 

New diaphragms (Typ.)

Bent No. 2| 
Bent No. 1| 

9-4

23-4

70-0

23-423-4

9-4

NEW GIRDER ERECTION PLAN

" = 1'-0"4
1Scale ~ 

at support

End Diaphragm | 

Diaphragm

Intermediate| 

at support

Diaphragm 

End | 

 Only the existing girders adjacent to new girder G6 are shown.NOTE:

V
a
ri
e
s

1" Ø Shear stud (Typ.)| 

Top flange

Girder| 

Scale ~ 3" = 1'-0"

SHEAR STUD CONNECTOR DETAIL

* NOTE: See Table of Shear Stud Heights

TABLE OF SHEAR STUD HEIGHTS

(Symmetrical)

Mid-spanEnd of girder

No Scale

SHEAR STUD GIRDER REGION

1"

shear connector

New stud | 

top flange

Existing girder 

connector (Typ.)

channel shear  

Cut existing 

NOTE: For dimension of 6" or greater, cutting 

existing channel shear connector is optional.

SHEAR CONNECTOR MODIFICATION FOR EXISTING GIRDERS

Scale ~ 3" = 1'-0"

NOTE: Locations of the new stud shear connectors for 

the existing girders are the same as for the new girder.

NOTE: Do not remove existing channel shear connectors with flame-cut.

NOTE: Use shear studs meeting the requirements of AASHTO M 169 

Grades 1010-1020 and the mechanical requirements for Type B studs

in accordance with AWS D 1.5 Table 7.1.

NOTE: Include cost of removal of existing channel shear connectors 

and all costs associated with placement of new stud shear connectors

on existing girders in the lump sum bid for Structural Steel - Girder.

ctrs. = 1-10

2 Spa.@ 11"

new girder

End of 

splice region

Permissible shop 

W36x150 Rolled steel girder

(Symmetrical)

Girder span | 

connector spacing

Stud shear 

 Bent |Brg. at | Stiffener at| Stiffener| 

Use as few shop splices as is practical.

      Denotes regions where welded shop splices are not allowed. NOTE:

GIRDER ELEVATION
" = 1'-0"2

1Scale ~ 

Sheet No. B18

End Detail,

See Girder

to the girder flanges.

 Fabricate all stiffeners perpendicularNOTE:
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to be entirely supported by existing girders.

 Existing backwall dead load assumedNOTE:

Phase I and Phase II.

assume the deck is placed in one continuous pour for both

 The values listed in the Dead Load Deflection TableNOTE:

D
E

F
L
E

C
T
IO
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 T
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E
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IO
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L
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N
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G
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E

R

F difference in temperature.
o

length for every 10

" per 80 feet of girder16
1F.  Correct length used in fabrication 

o

of 60

 Dimensions shown in the plans are at an ambient temperature NOTE:

Account for grade during fabrication.

 Dimensions shown are horizontal.NOTE:

"4
1" / -8

1L.L.+IM Deflection = 

"16
7D.L. Deflection = -

CANTILEVER END

L.L.+IM Shear = 64/-44 Kip

D.L. Shear = 27 Kip

L.L.+IM Reaction = 75/-4 Kip

D.L. Reaction = 35 Kip

L.L.+IM Moment = -224 Kip-ft

D.L. Moment = -38 Kip-ft

SUPPORT

"16
11L.L.+IM Deflection = 

"8
1D.L. Deflection = 1

L.L.+IM Moment = 643 Kip-ft

D.L. Moment = 434 Kip-ft

 MAIN SPAN

New Girder G6 Only (service loads)

LRFD DESIGN INFORMATION

L
-2

5
-2

4
1

accordance with the Standard Specifications.

 Paint new structural steel components inNOTE:

See Special Provisions.

 For deck placement requirements,NOTE:

4
-1

0
2
-0

2
-6

G1

G2

G3

G4

G5

G6

4"

0 1 2 3 4 5

4" 6" 6" 6" 6" 6"

4" 4" 6" 6"4"

6" 6" 6" 6" 6"6"

4" 4" 6" 6" 6" 6"

4" 4" 6" 6" 6" 6"

6"6"6"6"6"4"

*

4"4"

7-07-07-07-07-09-4

543210

GIRDER REGION TABLE

~ ~

"16
1

"16
9-G1

CANT. 0.1 0.2 0.3 0.4 0.5

DECK AND COMPOSITE D.L. DEFLECTION

TOTAL D.L. DEFLECTION

G2 DECK AND COMPOSITE D.L. DEFLECTION

TOTAL D.L. DEFLECTION

G6 DECK AND COMPOSITE D.L. DEFLECTION

TOTAL D.L. DEFLECTION

G3 DECK AND COMPOSITE D.L. DEFLECTION

TOTAL D.L. DEFLECTION

G4 DECK AND COMPOSITE D.L. DEFLECTION

TOTAL D.L. DEFLECTION

G5 DECK AND COMPOSITE D.L. DEFLECTION

TOTAL D.L. DEFLECTION

0.0

SYMMETRICAL ABOUT 0.5 POINT

NEGATIVE VALUE IS UPWARD

0

0

0

0

0

0

0

0

0
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0
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0
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"16
11

"16
5

"16
13

"8
11

"16
9-

"2
1-

"8
3

"8
3

"4
3

"4
3

"16
11

"16
11

"4
11

"4
11

"16
51

"16
51

"8
5-

"16
9-

"16
7

"16
7

"8
7

"8
7

"16
31

"16
31

"8
31

"8
31

"16
71

"16
71

"8
5-

"16
9-

"2
1

"2
1

"16
15

"16
15

"4
11

"4
11

"16
71

"16
71

"16
91

"16
91

"2
1-

GIRDER, DIAPHRAGM, BACKWALL DEFLECTION

GIRDER, DIAPHRAGM, BACKWALL DEFLECTION

GIRDER, DIAPHRAGM, BACKWALL DEFLECTION

GIRDER, DIAPHRAGM, BACKWALL DEFLECTION

GIRDER, DIAPHRAGM, BACKWALL DEFLECTION

GIRDER, DIAPHRAGM, BACKWALL DEFLECTION

DEAD LOAD DEFLECTION TABLE

TENTH POINT

Less than 6" Less than 6"

1
" 

M
a
x
.

44-4

11-823-49-4

2-6

12-612-610-09-4

9 Spa. @ 10" ctrs. = 7-61-6 12 Spa. @ 8" ctrs. = 8-0 3 Spa. @ 1-8 ctrs. = 5-0 3 Spa. @ 2-0 ctrs. = 6-0 4 Spa. @ 2-8 ctrs. = 10-8 1-4

WWW

W
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MDT STRUCTURE

new girder

End of 

GIRDER END DETAIL

Scale ~ 11
2" = 1'-0"

 hole through web•" 4
3| 

NOTE: Both girder ends are the same.

NOTE: See Sheet No. B17 for locations.

1" (Typ.)

2
" 
(T

y
p
.)

"
1
6

3
6

"16
51

"4
31

"16
151

"16
152

"16
12

"
1
6

1
5

5
"

2
1

4
"

2
1

4
5
"

2
" 
(T

y
p
.)

@
 2
  
 "

4
 S

p
a
.

1" (Typ.)"16
51

"4
31

"16
151

INTERMEDIATE DIAPHRAGM 

STIFFENER DETAIL

END DIAPHRAGM AT SUPPORT 

STIFFENER DETAIL

1
4

1
4

@
 2
  
 "

4
 S

p
a
.

Finish to

bear (Typ.)

Finish to

bear (Typ.)

NOTE: Terminate welds 14" 

from edges of stiffener plate.

Scale ~ 11
2" = 1'-0"

Scale ~ 11
2" = 1'-0"

" (Typ.)16
5 5" x €

" (Typ.)16
5 5" x €

5
16"

5
16"

(Typ.)

(Typ.)

1
4"

1
4"

(Typ.)

5
16"

5
16"

(Typ.)
5
16"

5
16"

1
4"

1
4"

(Typ.)

5
16"

5
16"

(Typ.)

"4
11

stiffener for existing girder G2

Match hole pattern in 

"4
11

in existing angle 

Match hole pattern 

girder G3

Existing| New girder G6| Existing girder G2| 

2-6 4-10

2
1C15 x 33.9 x 4-8

existing angle

pattern in 

Match hole 

girder G3

in stiffener for existing 

Match hole pattern 

2
1C15 x 33.9 x 2-4

Scale ~ 11
2" = 1'-0"

END DIAPHRAGM AT SUPPORT DETAIL

Existing angle

plate

connection

Existing

details, this sheet.

Connection Plate 

See Angle and 

See Angle View detail, this sheet.

Match hole pattern in new angle.

field marked (Typ.)

Level when holes are

Shown at Bent No.1, Looking Ahead on Line

(Opposite hand at Bent No.2, Looking Back on Line)

phase II and before closure pour.

and bridge rail is replaced on 

on new girder G6 after deck 

align with holes in stiffener 

Field mark and drill holes to 

load is placed on girders G1,G2 and G6

position and before any additional dead 

girder G6 after girder is set in 

with holes in stiffener on new 

Field mark and drill holes to align 

Existing angle

plate

Existing connection

NOTE: All bolted connections are designated slip critical.

"
4

1
1

"
4

3
2

"4
11

ANGLE DETAIL

4"
"4

13
"4

13

4""4
15

Scale ~ 11
2" = 1'-0"

"
1
6

5
1

4""4
13

Scale ~ 11
2" = 1'-0"

"4
13

K

K

B18

new connection plate

align with hole in

Locate hole to 

NOTE: Shown for girder G2 side at Bent No.1 and for girder G3 side at Bent No.2.

Opposite hand for girder G3 side at Bent No.1 and for girder G2 side at Bent No.2.

NOTE: Shown for girder G2 side at Bent No.1 and for girder G3 side at Bent No.2.

Opposite hand for girder G3 side at Bent No.1 and for girder G2 side at Bent No.2.

B18

this sheet for requirements

and drill. See Angle Detail,

 hole. Field mark|
"4

15 4" "4
11 "

1
6

1
1

1

"2
1" x 1016

5L3" x 4" x "2
1" x 1016

5L4" x 3" x 

"4
11

"4
15 "

1
6

3
1

"
1
6

1
1

2

1
6

1
5

1
-0

"
4

1
1
0

"8
76

"2
110

CONNECTION PLATE DETAIL

4"

"8
53

Scale ~ 11
2" = 1'-0"

€" 16
5 

placed on girders G1,G2 and G6

any additional dead load is

is set in position and before

on new girder G6 after girder

to align with holes in stiffener

Field mark and drill holes

NOTE: Shown for girder G2 side at Bent No.1 and for girder G3 side at Bent No.2.

Opposite hand for girder G3 side at Bent No.1 and for girder G2 side at Bent No.2.

"4
11

girder G3

existing 

stiffener for 

pattern in 

Match hole

"4
11

existing girder G2

in stiffener for 

Match hole pattern 

girder G3

Existing| 

New girder G6| Existing girder G2| 

4-102-6

2
1C15 x 33.9 x 2-4

2
1C15 x 33.9 x 4-8

Scale ~ 11
2" = 1'-0"

INTERMEDIATE DIAPHRAGM DETAIL

field marked (Typ.)

Level when holes are

phase II and before closure pour.

and bridge rail is replaced on 

on new girder G6 after deck 

align with holes in stiffener 

Field mark and drill holes to 

any additional dead load is placed on girders G1,G2 and G6

on new girder G6 after girder is set in position and before

Field mark and drill holes to align with holes in stiffener

Shown nearest to Bent No.1, Looking Ahead on Line.

(Opposite hand nearest to Bent No.2, Looking Back on Line)

Weld access hole (Typ.)

Stud shear connector| 

Welded shop splice| 

Stiffener| 

*

*

WELDED SHOP SPLICE DETAIL

Scale ~ 11
2" = 1'-0"

NOTE: Intersecting complete-joint-penetration shop splice welds 

are not permitted. Use access hole meeting the requirements

of A.W.S. to perform quality weld.

NOTE: Use any type complete-joint-penetration groove weld

permitted by A.W.S. for shop splices.  Submit shop drawings

showing complete details of complete-joint-penetration welds.
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Specifications for the requirements on nuts, washers and direct tension indicators.

 Provide bolts in accordance with ASTM F3125, Grade A325 Type 3.  See Standard NOTE:

" high strength bolt (Typ.)4
3 hole for •" 16

13 Use NOTE:

L
-2

5
-2

4
1

for Structural Steel - Girder.

and installing diaphragms in the lump sum bid

 Include all costs associated with furnishingNOTE:

"
1
6

5
2

"
1
6

5
2

"
1
6

1
3

4
 S

p
a
. 

@
 7

"4
34

Min.

6"

Min.

6"
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MDT STRUCTURE

| New girder G6
| Existing girder G2

| Existing girder G1

9 spa. @ 8" ctrs. = 6-0

S300~#4E Bottom longitudinal bars

@ abt. 8" ctrs.

Edge of deck

Face of rail

bars 6 spa. @ 7" ctrs. = 3-6

S300~#4E Bottom longitudinal

Level

| Roadway

PHASE I - DECK REPLACEMENT TRANSVERSE SECTION

Shown Near Bents (Similar elsewhere, except as noted)

Looking Ahead on line

9 spa. @ 8" ctrs. = 6-0

S320~#4E Bottom longitudinal bars9 spa. @ 8" ctrs. = 6-0

S320~#4E Bottom longitudinal bars

| Existing girder G5
| Existing girder G4

| 

girder G3

Existing 

| Roadway

Top transverse bars

to match S150~#5E

S170~#4E U-bars

this sheet)

joint (See detail,

construction 

Closure pour

C100~#5E Curb bar (Typ.)

Face of rail

Edge of deck

Level

@ abt. 8" ctrs.

Looking Ahead on line

PHASE II - DECK REPLACEMENT TRANSVERSE SECTION

| " Continuous drip groove2
1

| 

drip groove

Continuous

"2
1

(See detail, this sheet)

construction joint

Closure pour

Top transverse bars

and S101~#6E

to match S100~#5E

S120~#4E U-bars

Plan, See Sheet No. B21.

Reinforcing Steel Placement 

bars spa. as shown in

S100~#5E Top transverse 
C100~#5E Curb bar (Typ.)

S300~#4E Bottom

longitudinal bars spa.

S320~#4E Bottom

longitudinal bars spa.

Shown Near Intermediate Diaphragms (Similar elsewhere, except as noted)

" centers4
1C11~#5E Curb bar spaced at 4

" ctrs.2
1@ 9

transverse bars spa.

S100~#5E Bottom
•** | 

threaded inserts

" 8
5

•** |

threaded inserts

 " 8
5 

" ctrs.2
1bars spa. @ 9

S150~#5E Bottom transverse 

3"

(T
y
p
.)

bars @ each rail post

2-C12~#5E Curb

Over End Diaphragm Detail, Sheet No. B20.

not shown. See Deck Replacement

deck located over end diaphragms

S25~#4E Reinforcing bars in 

 S20~#6E, S21~#6E & NOTE:

Phase I bridge rail, picket panel and curb details.

No. SBR-OR42-PK and  Sheet No. B20 for 

 See Std. Dwg. No. SBR-OR42 and NOTE:

Top Transverse bars.

location and spacing of S101~#6E

 See Sheet No. B21 forNOTE:

cost of the inserts in the unit price bid for Concrete - Class Structure Low Slump.

reinforcing. Minimum safe tension working load (capacity) for inserts is 2000 pounds. Include the 

 Match rail post spacing. Offset insert longitudinally to avoid embedded rail post plate and NOTE:
**

 See Std. Dwg. No. SBR-OR42 for Phase II bridge rail and curb detailsNOTE:

 See Sheet No. B22 for Bill of Reinforcing Steel.NOTE:

3"

(T
y
p
.)

at each rail post

2-C2~#5E Curb bars 

 See Sheet No. B20 for Phase II Closure Pour Transverse Section.NOTE:

 See Sheet No. B20 for Phase III Sidewalk Replacement Transverse Section.NOTE:

  See D Depth Table, This Sheet.

 Dimension D varies.Note:
*

(Typ.)

shown on Sheet No. B21. 

S110~#4E Hooked bars spaced as

See D Depth Table, This Sheet.

 Dimension D varies.*Note:

(Typ.)
Plan, Sheet No. B21

- Deck Reinforcing Steel Placement

bars spaced as shown in Phase II

S150~#5E Top transverse 

for location and spacing.

near bents are not shown in detail. See Sheet No. B21

 Top longitudinal bars S10~#6E & S11~#6ENOTE:

SLAB CONSTRUCTION JOINT
No Scale

through the joints.

minutes prior to placing concrete. Continue slab reinforcing 

AASHTO M 235 (Type V).  Apply the bonding agent within 30 

epoxy resin bonding agent which meets the requirements of 

 Thoroughly coat the slab construction joint with an NOTE:

"
4

1
1

"
8

3

"
8

3

"4
3

2
"

"
4

3
3

V
a
ri
e
s

V
a
ri
e
s

Phase II - Closure Pour Transverse Section, Sheet No. B20.

 Girder top flange at construction joint not shown. See NOTE:
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deck is placed in one continuous pour for both Phase I and Phase II.

 The values listed in the D Depth Table assume theNOTE: 

L
-2

5
-2

4
1

G1

CANT. 0.1 0.2 0.3 0.4 0.5

G2

G6

G3

G4

G5

0.0

SYMMETRICAL ABOUT 0.5 POINT

"8
19 "8

59 "16
110 "16

710 "4
310 "16

1510 11"

"2
18 "16

158 "16
59 "8

59 "16
159 "8

110 "16
310

"8
59 "16

110 "8
310 "4

310 11" "8
111 "16

311

9" "2
19 "8

79 "4
110 "16

910 "4
310 "16

1310

"4
38 "16

59 "4
39 "16

310 "2
110 "16

1110 "4
310

"8
39 "16

159 "16
710 "8

710 "16
311 "8

311 "2
111

D  DEPTH TABLE

TENTH POINT

*

(Typ.)

*

2
1 " ctrs.S220~#4E Top longitudinal bars spa. @ abt. 11

8"

2"

1-0 8"

4-6 4-10 7-4 3-6

8
"

2%

8
" D

2
11-4

1
6

7
1
-4

16-2

4-0

" centers over bents. (Alternate with S200~#4E Top longitudinal bars)8
7S10~#6E and S11~#6E Top longitudinal bars spaced at 11

8
7 " centersS200~#4E Top longitudinal bars spaced at 11

8"

(Typ.)

2
11-4

2%2%

8
"

D

8" 1-0

2"

2-0
7-47-43-6

9
"

8
"

2-6

18-8

spaced at 6" centers
C1~#5E Curb bar 

1-215-0

15-01-2

AWARD COPY
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MDT STRUCTURE

Looking Ahead on line

Shown near intermediate diaphragms (Similar elsewhere, except as noted)

New girder G6| 
girder G3

Existing | 

Scale ~ 1" = 1'-0"

Roadway| 

bar (Spa. as shown)

S195~#5E LongitudinalClosure pour

Section, Sheet No. B19)

Replacement Transverse

(See Phase II - Deck

S170~#4E U-bars 

Section, Sheet No. B19)

- Deck Replacement Transverse

S120~#4E U-bars (See Phase I

spa. @ about 6" ctrs.

S190~#4E U-bars 

bars spaced at 1-0 centers

SW2~#4E Transverse sidewalk 

bars spa. @ 10   " ctrs.

SW3~#4E Longitudinal sidewalk

Looking Ahead on line

Shown Near Bents (Similar elsewhere, except as noted)

Scale ~ 1" = 1'-0"

1
2

NOTE: Broom finish top of sidewalk in accordance with standard specifications.

NOTE: Thoroughly clean surface of dirt, debris, oils and

other foreign material prior to placing new concrete.

SW1~#4E Bars into deck 

Adhesive anchor  

NOTE: Deck and curb reinforcing not shown, 

See Phase I - Deck Replacement Transverse

Section, Sheet No. B19 for details.

NOTE: Thoroughly coat all existing concrete in contact with 

new concrete with an epoxy bonding agent (AASHTO M 235 Type V)

immediately prior to placing new concrete. Include all costs

associated with providing and applying the epoxy bonding

agent in the unit price bid for Concrete Class Structure Low Slump.

BRIDGE RAIL PARAPETL

 Deck and backwall reinforcing not shown.NOTE:

5"5" 6"

Hoops

PT11~#5E

2
1

1
-2

PHASE I - BRIDGE RAIL PARAPET DETAIL

" = 1'-0"4
3Scale ~ 

" = 1'-0"4
3Scale ~ 

PT6~#5E Bars

to match PT13~#5E

PT11~#5E Hoop 

PT5~#5E Bar (Typ.)

to match PT13~#5E.

PT14~#5E L-bar 

" ctrs.4
1spa. @ 4

PT13~#5E L-bar 

1
0
"

PT12(1-10)~#5E Hoops

existing backwall)

(Adhesive anchor into

ABT12~#5E Bar

E
m

b
e
d

PT13~#5E L-bars

Top of deck

B20

& ABT11~#5E bars

to match PT13~#5E L-bars

to match PT13~#5E L-bars

existing backwall

Near Face of

B20
 For Bill of Reinforcing Steel, see Sheet No. B22.NOTE:

Elevation, Sheet No. B15.

and ABT12~#5E bars, See Backwall Replacement

 For additional details for ABT11~#5ENOTE:

" ctrs.4
1spa. @ 4

PT14~#5E L-bars

existing backwall)

Adhesive anchor into

ABT11~#5E Bar

L

V
a
ri
e
s

8
"

135°

Top transverse bar (Typ.)

Top longitudinal bar

Bottom transverse bar (Typ.)

Bottom longitudinal bar

Scale ~ 1" = 1'-0"

S25~#4E Bent bar spa. @ abt. 1-0 ctrs.

Top of deck

NOTE: Omit bars over end diaphragm in closure pour.

DECK REPLACEMENT OVER END DIAPHRAGM DETAIL

NOTE:  

S25 - 7 Bent bars in the bays between existing girders.

S25 - 4 Bent bars  in the bay between girders G2 and G6.

S21~#6E Bars btwn. G2 & new G6 girders.

S20~#6E Bars btwn. existing girders.

NOTE: See Sheet No. B21 for transverse 

and longitudinal reinforcing bar details.

End diaphragm channel

G5
G1

Scale ~ 1" = 1'-0" Scale ~ 1" = 1'-0"

Scale ~ 1" = 1'-0"

 

bottom of girder (Typ.)
3" minimum below

bottom of girder (Typ.)
3" minimum below

 

Block out & flare three sides 45° while placing deck concrete
 

steel strap

galvanized

"8
32" x 

steel strap

" galvanized8
32" x 

steel strap

" galvanized8
32" x 

(Place after forms are removed)

the Standard Specifications

of Subsection 708.05 of

pipe meeting the requirements

 Schedule 40 PVC•4" 

(Place after forms are removed)

the Standard Specifications

of Subsection 708.05 of

pipe meeting the requirements

 Schedule 40 PVC•4" 

this sheet

shown in detail,

replace strap as 

connection angle, 

Use existing strap 

PHASE II - DECK DRAIN DETAIL PHASE I - DECK DRAIN DETAIL

connection angle

Existing strap 

DRAIN STRAP DETAIL

NOTE: Solvent cement all pipe joints.

NOTE: Include all costs for furnishing and installing 

PVC drains and straps in the unit price bid for

Concrete Class Structure Low Slump.

" below finish deck surface)2
1(Set 1

 PVC pipe with standard slip coupling•4" 

 holes in strap•" 4
3thru 

" Bolt (ASTM A 307)8
5

 hole)•" 16
11angle (

existing strap connection

" bolt to8
5Clamp 

B20

B20

NOTE: Replace all existing deck drains,

See Completed Plan View, Sheet No. B8

for locations.

 holes in strap•" 2
1thru 

" Bolt (ASTM A 307)8
3

" 
±

8
1

1

" 
±

8
1
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PHASE II - CLOSURE POUR TRANSVERSE SECTION

PHASE III - SIDEWALK REPLACEMENT TRANSVERSE SECTION

1-2

1
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7
4
-1

1
6

7
4
-1

"4
14

1
6

7
3
-3

5-0

2
-P

T
5
~
#
5
E

3-6

Replacement Transverse Section, Sheet No. B19 for details.

 Deck reinforcing not shown. See Phase I - DeckNOTE:

 Sidewalk not shown. See Details, This Sheet.NOTE:
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12

6
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7
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2
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MDT STRUCTURE

Bent No. 1| Bent No. 2| 

Structure| 

construction joint

Deck closure pour Roadway| 

Face of curb

Edge of deck

2
1

2
1

PHASE II - DECK REINFORCING STEEL PLACEMENT PLAN

S170~#4E U-bars to match S150~#5E top transverse bars

s
p
a
. 

@
 a

b
t.
 1

1
  
 "
 c
tr
s
. 
(2

0
 l
in
e
s
)

S
2
2
0
~
#
4
E
 T

o
p
 l
o
n
g
it
u
d
in
a
l 
b
a
rs

C100~#5E Curb bars

S150~#5E Top transverse bars spaced at 6" centers (139 spa. @ 6" ctrs. = 69-6)

2
1 " ctrs. (111 lines)S150~#5E Bottom transverse bars spa. @ 9

ctrs. = 8-8)

(26 spa. @ 4"

spa. @ 4" ctrs.

transverse bars

1-1 1-1

ctrs. = 8-8)

(26 spa. @ 4"

spa. @ 4" ctrs.

transverse bars

S150~#5E Top

9-65-6

S150~#5E Top

C1~#5E Curb bent bars spaced at 6" centers

2-C2~#5E Curb bent bars @ each rail post (11 rail posts. See Sheet No. B8 for rail post spacing.)

12-08-0

End of Deck

(T
y
p
. 
o
v
e
r 
b
e
n
ts
)

S
2
2
0
~
#
4
E
 T

o
p
 l
o
n
g
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u
d
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a
l 
b
a
rs
.

S190~#4E U-bars in closure pour spaced at about 6" centers End of deck

S
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 c
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S
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9
5
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#
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E
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n
g
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u
d
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T
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n
s
v
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e
 S

e
c
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o
n
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S
h
e
e
t 

N
o
. 

B
2
0
)

longitudinal deck reinforcing bars.

 Alternate lap splice locations forNOTE:

Deck closure pour construction joint

b
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p
a
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@
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1
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S
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#
6
E
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1
1
~
#
6
E
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o
p
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o
n
g
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u
d
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a
l

at rail post (Typ.)

bent bars

2-C2~#5E Curb 

 Deck reinforcing bars S20~#6E & S25~#4E located over end diaphragm not shown. See Deck Replacement Over End Diaphragm Detail, Sheet No. B20.NOTE:
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D
e
c
k
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e
p
la
c
e

m
e
n
tElevation, Sheet No. B15)

and Backwall Replacement 

Std. Dwg. No. SBR-OR42-PP

Concrete parapet (Typ.)(See 

Deck closure pour construction joint9-65-6

12-08-0 Roadway| 

Face of curb

Edge of deck

(T
y
p
. 
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v
e
r 
b
e
n
ts
)

T
o
p
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g
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u
d
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a
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b
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a
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e
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a
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n
g
 b
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S
2
0
0
~
#
4
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"
8

7
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n
g
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d
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a
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b
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 s

p
a
. 

@
 1

1

Bent No. 2| 

Bent No. 1| 

" 
c
tr
s
. 
(1

7
 l
in
e
s
)

8
7

s
p
a
. 

@
 a

b
t.
 1

1

6"6"

PHASE I - DECK REINFORCING STEEL PLACEMENT PLAN

S
2
0
0
~
#
4
E
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p
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n
g
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d
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a
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b
a
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S
3
0
0
~
#
4
E
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o
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m
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o
n
g
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u
d
in
a
l 
b
a
rs

S
1
0
~
#
6
E
 &
 S

1
1
~
#
6
E
 T

o
p

2-C100~#5E Curb bars

S120~#4E U-bars to match S100~#5E and S101~#6E Top transverse bars

End of deck

S100~#5E Top transverse bars spaced at 6" centers (138 lines)

2
1 " ctrs. (111 lines)S100~#5E Bottom transverse bars spa. @ 9

S110~#4E Hooked bars spaced at 6" centers. Alternate with S100~#5E top transverse bars with equal spacing btwn. bars.

4
1 " ctrs.C11~#5E Curb bent bars spa. @ 4

  

2-C12~#5E Curb bent bars @ each rail post (11 rail posts. See Sheet No. B8 for rail post spacing.)

bars with equal spacing btwn. bars

with S101~#6E top transverse

" ctrs. Alternate 4
3spa. @ 5

End of deck

bars with equal spacing btwn. bars.

with S101~#6E top transverse

" ctrs. Alternate 4
3spa. @ 5

1-1 1-1

S101~#6E Top transverse

S110~#4E Hooked bars

bent bars @ rail post (Typ.)

2-C12~#5E Curb 

2-S102~#4E U-Bars

S110~#4E Hooked bars

Parapet Detail, Sheet No. B20)

(See Phase I - Bridge Rail

Concrete parapet (Typ.)

S101~#6E Top transverse

 Deck reinforcing bars S20~#6E, S21~#6E & S25~#4E located over end diaphragm not shown. See Deck Replacement Over End Diaphragm Detail, Sheet No. B20.NOTE:

2-S102~#4E U-Bars

S
e
c
ti
o
n
, 
S
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e
t 

N
o
. 

B
1
9
.
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k
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m
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t 
T
ra

n
s
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e
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e

s
p
a
. 
a
s
 s

h
o

w
n
 i
n
 P

h
a
s
e
 I
 -

" ctrs. (19 Lines)4
3bars spa. @ 5 " ctrs. (19 Lines)4

3bars spa. @ 5

Face of sidewalk

| Bent No. 2| Bent No. 1

Face of curb

SW2~#4E Bars Spa. @ 1-0 ctrs. (90 spaces)

S
W

3
~
#
4
E
 S
id
e

w
a
lk

" 
c
tr
s
.

2
1

s
p
a
. 

@
 1

0

lo
n
g
it
u
d
in
a
l 
b
a
rs

End of sidewalk

End of sidewalk

Adhesive anchor SW1~#4E bars into deck spa. @ abt. 2-0 ctrs. (45 spaces)

PHASE III - SIDEWALK REINFORCING STEEL PLACEMENT PLAN
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Type Length AMark Size No. E G NB C D

(ALL DIMENSIONS ARE OUT TO OUT)
BILL OF REINFORCING STEEL

S100 5E

S101 6E 38

S102 4E

S110 4E

S120 4E

S200 24E 17 27

S300 24E 22 27

22 41

C100 15E 4 27

S10 6E 16

S11 6E 16

S20 6E 4

5E 4

5E 4

PT5 20

PT6 4

PT11 5E 8 T1

5E 2 T1

5E 2 T1

5E 2 T1

5E 2 T1

5E 2 T1

5E 2 T1

5E 2 T1

PHASE I

STR. 15-10249

STR. 15-10

175 421

4 6-10

421 4-0 2
13-92

17-9176

2-3 88-8 26-7 40-093-2

93-2 2-3 88-8 26-7 40-0

C1

11" 1-9 1-9 10"526 5-3225

C2

11" 11" 1-11-12
11-62

13-4

2-8 79-4 60-0 22-0

STR. 20-0

STR. 15-0

ABT11 STR. 2
15-1

ABT12 STR. 2
14-2

11" 3-10 11" 3-10

PT12-1

PT12-2

PT12-3

PT12-4

PT12-5

PT12-6

5E 2 T1

5E 2 T1

5E 2 T1

PT13 5E 24 37

PT14 5E 24 37

PT12-7

PT12-8

PT12-9

PT12-10

11"11"

11"11"

11"11"

11"11"

11"11"

11"11"

11"11"

11"11"

11"11"

11"11"

2
13-1

2
13-3

2
13-4

2
13-6

2
13-7

2
13-8

2
13-9 2

13-9

2
13-8

2
13-7

2
13-6

2
13-4

2
13-3

2
13-1

2-0

10"

2
13-6

2
12-82

13-6

2
15-6

10-4

10-2

10-0

9-10

9-8

9-6

9-4

9-2

9-0

8-10

10-5

Type Length AMark Size No. E G NB C D

S150 5E

S190 4E

S170 4E

S220 24E 20 27

S320 24E 25 27

5E

5E

22

C100 15E 2 27

S10 6E 20

S11 6E 18

4

4

PT5 16

PT6 4

PT1 6

2

2

2

2

2

2

PHASE II

STR.303

175 2
12-1 1-3

421 4-0 2
13-92

17-9192

2-3 88-8 26-7 40-093-2

93-2 2-3 88-8 26-7 40-0

160

2-8 79-4 60-0 22-0

STR. 20-0

STR. 15-0

PT2-1

PT2-2

PT2-3

PT2-4

PT2-5

PT2-6

PT3 14

PT4 14

18-4

35

S195 5E 278 91-4 2-8 88-8 60-0 31-4 1

C11

C12

ABT1

ABT2

PHASE III

22754ESW3

914ESW2

37464ESW1 11"

STR. 3-8

2-3 89-8 40-0 14-294-2

S25 4E 22

STR. 5-11

S21 6E 4 STR. 3-5

615

S20 6E 8 STR. 5-11

S25 4E 28 615

FOR DECK, SIDEWALK, CURBS AND PARAPETS

5-8 7" 5-1 4"

"2
14

82-0

2-8 "2
14 "2

14 7" 5"

"2
15

"2
15

"2
15

"2
15

"2
15

"2
15

"2
15

"2
15

"2
15

"2
15

"2
15

2
13-0

2
13-2

2
13-5 2

13-5

2
13-2

2
13-0

"2
15

"2
15

"2
15

"2
15

"2
15

"2
15

"2
15

"2
15

"2
15

"2
15

"2
15

82-0

2-8

"2
15 "2

15

"2
14 "2

14 7" 5"

4""2
12"2

16

"2
14

4-10 1-0 1-017

4
32-6 11"

11"

11"

10"2
14-0 4

31-1 4
31-1

"4
38 "4

16 "4
16

5E

5E

526

41

5E

5E

STR. 4-8

28 2
13-5 2

11-4 2
13-4 "4

394-10

5E

5E STR.

STR. 4-6

3-7

5E

5E

T1 9-3 "2
15 11" 3-3 11" 3-3 "2

15

5E

5E

5E

5E

5E

5E

5E

5E

5E 28

37

37

T1

T1

T1

T1

T1

T1 7-8

7-11

8-6

8-9

4-11

2-11

4-8

4-10

"2
15

"2
15

"2
15

"2
15

"2
15

"2
15 11"

11"

11"

11"

11"

11"

2-0

10"

2
13-4

4
33-1

2
12-10

4
32-8

2
12-5 11"

11"

11"

11"

11"

11" 4
33-1

2
12-10

4
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2
12-5 "2

15

"2
15

"2
15

"2
15

"2
15

"2
15

2
18-2

2
19-0

2
13-5 2

11-4

2-1

2-11

3-0

2-7

"4
39

3-0

2-7
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b

b

b

b

b

b
b

b

E

N = Number of Laps

TYPE 27

D

C

B

b

b

TYPE STR

Length

b

b

b

b

b b

A

D

B

TYPE 421

b

b

b

b

b

b

b

b

C

E

TYPE 526

D

B

Db

b
Cb

b

E
b

b

Ab

b

B

TYPE 41

cb

b

b

b

b

b

b

b

G

A

EC

TYPE T1

B

D b

b

b

b

C

B

TYPE 37

B

B

B

B

BB

B

B

C

A

B

TYPE 35

E

b

b

b

b

b

b

b b b b

b b b b
BB

D

C

TYPE 615

C

D

A

b

b

b

b

b

b

B

C D

TYPE 17

B

BB

B

B

B

B

TYPE 28
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Type Length AMark Size E G NB C D

(ALL DIMENSIONS ARE OUT TO OUT)
BILL OF REINFORCING STEEL

"4
38

11"

FOR ONE CURB ONLY

C1

C2

#5E

#5E 41

526 2
14-0

4
32-6 11"

4
31-1 4

31-1 10"

11" "4
16 "4

16

B
R
ID

G
E
 B

U
R

E
A

U
D

R
A

W
N

C
H

E
C

K
E

D

A
P

P
R

O
V

E
D

DRAWING NO.

R
E

V
I
S

E
D

R
E

V
I
S

E
D

R
E

V
I
S

E
D

R
E

V
I
S

E
D

$
D

A
T

E
$

$
T
IM

E
$

$
F
IL

E
A

B
B

R
E

V
$D

E
P

A
R

T
M

E
N

T
 O

F
 T

R
A

N
S

P
O

R
T

A
T
IO

N

M
O

N
T

A
N

A

2
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SECTION A

"
2

1
1

"4
11

"2
13

4
1HSS 6 x 2 x 

16
3 x 2

1HSS 4

& Face of curb

Face of rail

Anchor Plate

" Chamfer4
3

C100~#5E

Rail Bolt detail) (Typ.)

Rail bolt assembly (See 

required per post)

washer (2" thread, wrench tight, 4 

heavy hex nut and galvanized hardened 

bolts (ASTM F 3125 Grade A325) with 

" Galvanized high strength 2
1" � x 118

7

Fiber reinforced pad

NOTE: Finish the top of slab under each rail post to a 

smooth and uniform surface to assure a proper alignment 

of the post and a tight fit between the fiber reinforced 

pad and concrete.  Bush hammering is acceptable only to 

remove high spots.

NOTE: Use fiber reinforced pads meeting the requirements 

of subsection 711.16 of the Standard Specifications.  Size 

and position the pads such that not less than 12" of the 

pad protrudes on all sides of the base plate.  Punch 

slotted holes in pads to match base plate.

about 6" centers

C1~#5E at

at each rail post

2 - C2~#5E at

"2
14

"
2

1
3

2
" 

T
h
r
e
a
d

RAIL BOLT DETAIL

1
"

R

or AASHTO M 270 Grade 36

" � bar (AASHTO M 164 Type 3) 2
1

Heavy hex nut (Typ.)

Lock washer (Typ.)

per rail bolt) (Typ.)

" � hole centered (2 required16
9

" x 2" x 2" washer with16
5¢ 

4
1

2
-
7

2
-
8

"
8

1
6

8
"

"
8

3
9

"
8

1
2

"
8

1
2

"
4

1
1

"
4

1
2

"
4
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RAIL POST DETAIL
SIDE VIEW FRONT VIEW

1
-
1

1-0

"2
12 "2

1

4
1

1
-
6

"8
3 "8

3

1-2

"4
12

8
1

1
-
1

"
8

1
1
0

"
1
6

3
7

2
-
8

"2
14"8

34 "8
34

4
11-19"

"
4

3
"

1
6

1
3

"4
31

"
4

1

Slotted holes

"4
3" x 116

15¡ 

1
4

G

(Typ.)
1
4

1
4

(Typ.)
3
8

(Typ.)
1
4

3 Sides
1
4

4
1" x 9" x 2-74

3¢ 

(Straightened)

" x 1-2 x 1-04
3¢ 

"4
3" x 2" x 114

3¢ 

" x 2" x 1-24
3¢ 

"4
13 "2

13

SECTION B

"8
53

1"

"8
52

3
"

3
"

1-0

8
"

7
"

7
"

1
-
2

"8
55 "4

34

"8
38

1-2 Curb

¡ Rail post

Face of curb

" � Holes8
1¡ 1

(Anchor bolts not shown)

(Straightened)

" x 1-2 x 1-04
3¢ 

SLEEVE FABRICATION DETAILS

" x 2-44
1HSS 4" x 

" Bent16
3¢ 

" Bent16
3¢ 

" (Typ.)16
3

Radius

"8
35

"
8

3
14

"

(Typ.)
3
16

of rail)

(Locate pin on back

" protruding)4
1fit) (

" � Pin (Driving8
3

" protruding)4
1fit) (

" � Pin (Driving8
3

NOTE: Locate 38" � Pin at mid-length of sleeve.

"2
16

"8
7 "8

7"4
34

"
2

1
1

"
2

1
1

8
"

1
1
"

5
"

"2
12

ANCHOR PLATE DETAIL

" Radius (Typ.)8
3

" � Hole (Typ.)16
15

NOTE: Anchor bolts may be tack 

welded to anchorage (shop or field).

"
2

1
5

"4
13

" x 11"2
1" x 64

1¢ 

INSIDE ELEVATION OF RAIL

8-0 Maximum spacing (Typ.) 2-8

2-4

1-21-2

2" at splice

Varies at

expansion joint

NOTE: Fabricate rail tubing on a curve when 

face of rail radius is 600 feet or less.

NOTE: Locate the splice on either side of 

post.  Tube shop splices are not allowed.

C
u
r
b

9
"

¡ Rail post

side only) (Typ. all rails)

" � Holes in rail (Post 16
11

¡ Rail splice

Bridge Rail - OR42

each rail post

C2~#5E at

C1~#5E Spaced at about 6" centers

NOTE: Show vent and pickup holes in rails and sleeves 

on Fabricator's shop drawings.  Place vent holes on 

the underside of the rail members as installed.

NOTE: Attach panel lengths of tube members continuously 

to a minimum of two posts (except at abutments with 

expansion joints).

NOTE: Do not provide a tube splice in first panel unless 

it crosses an expansion joint.

NOTE: Place expansion splice in rail such that it is 

positioned between the same rail posts as the 

expansion joint.

2"

TUBE CAP DETAIL

Drain hole

" � 16
11¡ 

4
1

45°

0

"16
3¢ 
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Db

b
Cb

b

E
b

b

Ab

b

B

TYPE 41

b

b

b

b

b

b

b

b

C

E

TYPE 526

D

B

bars required and longitudinal bars.

 See Bridge Plans for number of NOTE:

meet MASH TL-4 criteria.

strength to railings with like geometry, which have been crash tested to 

 This rail has been evaluated and approved to be of equal CRASH TEST:

in the Bridge Plans.

 See Std. Dwg. No. SBR-OR42-PK for rail pickets when called for PICKETS:

Rail weight = 52.9 lb/ft

Curb volume = 0.875 cu. ft / ft

Curb weight = 131.3 lb/ft

approximately:

 For informational purposes only, the rail weight is RAIL WEIGHT:

AASHTO/AWS D1.5 apply.

considered an ancillary item.  The requirements of subsection 1.3.7 of 

 For the purposes of fabrication, this rail system is FABRICATION:

in these details.

project. Anchorage details may vary. Refer to other drawings for variations 

 Use details shown on this drawing only as they apply to the EXCEPTIONS:

allowed.

structural tubing and plates in accordance with AASHTO M 111 will be 

accordance with the Standard Specifications. Galvanizing the posts, 

 Paint all posts, structural tubing and plates (except as noted) in PAINTING:

roadway grade and vertical in relation to roadway cross slopes.

 Place rail posts as shown in details, perpendicular to adjacent ERECTION:

structural tubing.

AASHTO M 270 Grade 50 for all other plates and ASTM A500 Grade B for 

plates and base plates conforming to AASHTO M 270 Grade 50 T3. Use 

number of linear feet for payment of 42 IN Open Rail - BR. Use rail post 

resources necessary to complete the work. See the General Layout for the 

compensation for the cost of Concrete - Class Deck in the curb and for all 

 Payment for 42 IN Open Rail - BR per linear foot includes PAYMENT:

IN Open Rail - BR.

approved adhesive. Include the cost of reflector in the unit price bid for 42 

No. 605-00 for reflector detail. Mount the reflector on the tube rail with an 

spacing (not to exceed 30 foot spacing) between ends of rail. See Dtl. Dwg. 

 Place a white reflector on top of the top tube rail at equal REFLECTORS:

accordance with ASTM F 2329. 

 Galvanize all bolts, nuts, washers and pipe sleeves in GALVANIZING:

compressive strength or without approval from the Project Manager.

the deck until the concrete has reached 90% of its specified 28-day 

 Do not place construction vehicles or equipment on CONCRETE STRENGTH:

 Do not disturb the deck cure to construct the curb and rail.PLACEMENT:

B
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RAIL POST DETAIL

"8
75 "8

75"
4

1
1

(Typ.)
3
16

(Typ.)
3
16

4
3" x 2-38

5Sq Bar 

4
3" x 2-38

5Sq Bar 

8
16-1

6"

"
4

1
5

"
2

1
1

"
2

1
8

8
5

1
-
1 "

2
1

1

8
3

2
-
6

PICKET PANEL DETAIL

1
"

2-63-0 "16
93"16

93

(Typ.)

"4
1

(T
y
p
.)

"
4

3

Looking at back of picket panel

3" 3"

8
3" X 2-58

5Sq Bar 

"16
3L 2" x 2" x 

Slotted hole (Typ.)

"2
1" x 316

9¡ 

NOTE: ¡ Bolt locations for attaching picket panel must always be 

in next adjacent picket panel bay from end of sleeve members to 

allow for joint movement, when sleeve members are present.

"2
1" x 18

3¢ 

PICKET PANEL RAIL SECTION

"
1
6

7
3

"
4

3
8

"
4

3
1
0

"
1
6

5
8

4"5"

detail this sheet)

Picket panel (See

plate for picket end panel attachement (Typ.)

" � Holes in end plate of the end post 8
5¡ 

DETAIL A

"4
31

2
"

1
"

1
"

4
1HSS 6 X 2 X 

"8
5Sq Bar 

Face of rail

Traffic

washers and one heavy hex nut

with two hardened

" � Heavy hex bolt2
1

" � hex head bolt as shown2
1with each 

.  Center access hole4
1HSS 6 x 2 x 

¡ 2" � Access hole in bottom of

"2
1" x 18

3¢ 

PICKET END PANEL DETAIL

16
11-3

"16
9 "2

156" 3"

8
7

2
-
5

"
2

1
4

"
8

1
7

3
"

3
"

4
1

1
-
0

"
4

3
1
1

"
4

1
"

4
1

"8
5Sq Bar 

8
3L 4 x 3 x 

NOTE: Attach picket end panel to post with 12" � 

heavy hex head bolts, with two hardened steel 

washers, one lock washer and one heavy hex nut.

"2
1" x 18

3¢ 

"2
1" x 18

3¢ 

8
7

2
-
5

"
4

1
"

4
3
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1

"2
11

5
"

"
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3
8

"
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3
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"
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1
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"
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SECTION C

4"

"4
3

3
"

3
" "

8
1

7
"

2
1

4

8
3L 4 x 3 x 

"8
5Sq Bar 

picket end panel attachement (Typ.)

" � Holes in end post plate for 8
5¡ 

"2
1" x 18

3¢ 

"2
1" x 18

3¢ 

4
"

"
2

1
1

"
4

3
"

4
3

16
11-3

6""16
9

SECTION B

8
3L 4 x 3 x 

" (Typ.)8
5Sq Bar 

1
4

G

(Typ.)
3
16

(Typ.)
1
4

1
4

1
4

Trim bar

around

angle (Typ.)

"2
1" x 18

3¢ 
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SBR-OR42-PK
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1
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approximately 10.1 lb/ft for the pickets panel.

 For informational purposes only, the rail weight is RAIL WEIGHT:

1.3.7 of AASHTO/AWS D1.5 apply.

considered an ancillary item.  The requirements of subsection 

 For the purposes of fabrication, this rail system is FABRICATION:

these details.

apply to the project. Refer to other drawings for variations in 

 Use details shown on this drawing only as they EXCEPTIONS:

AASHTO M 111 will be allowed.

the posts, structural tubing and plates in accordance with 

noted) in accordance with the Standard Specifications. Galvanizing 

 Paint all posts, structural tubing and plates (except as PAINTING:

Use angles and sq. ars conforming to AASHTO M 270 Grade 36.

Picket - BR. 

installing picket panels in the unit price bid 42 IN Open Rail 

 Include all costs associated with furnishing and PAYMENT:

in accordance with ASTM F 2329. 

 Galvanize all bolts, nuts, washers and pipe sleeves GALVANIZING:

SBR-OR42.

 For additional rail notes and details see Std. Dwg. No. GENERAL:

A

B
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SECTION B

43

1-
3

"
4

3

2
11-1

"2
15

1
4

1
4

"2
1¢ 

"8
3¢ 

4
3 x 1-32

1" x 68
3¢ 

" x 3"2
1" x 52

1¢ 

 x 1-02
1" x 1-32

1¢ 

1"

"
2

1

DETAIL F

1
4

(12)

43

1-
3

"
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1
7
"

"
2

1
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1
-
0

"
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2
11-1

SECTION C

1
4

1
4

4
3 x 1-32

1" x 68
3¢ 

 x 1-02
1" x 1-32

1¢ 
"8

3¢ 

PARAPET SHOE ELEVATION

2
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1
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"
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1
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1
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1-27" 5"

9
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VIEW E

" � bolts8
7for 

" � Holes 8
1¡ 1

4
3" x 1-32

1" x 68
3¢ 

4
3" x 1-32

1" x 68
3¢ 

 x 1-02
1" x 1-32

1¢ 

1-0

2
1

1
-
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"
2

1
6

"
2

1
6

"
2

1
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VIEW D

"2
1¢ 

" (Typ.)8
3¢ 

4
3" x 1-32

1" x 68
3¢ 

4
3" x 1-32

1" x 68
3¢ 

2
1" x 1-0 x 1-32

1¢ 

" x 3"2
1" x 52

1¢ 

SECTION G

"
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" (Typ.)8
3¢ 

"2
1¢ 

2
1" x 1-0 x 1-32
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"
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1
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1
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2
-
8

3
-
6

5-0

1-63-6

1
0
"

INSIDE ELEVATION OF PARAPET

8"1-7

2-0

"2
12

Pipe Sleeve (Typ.)

" � Galvanized2
11

Parapet Shoe

Bridge Rail - OR42Bridge Rail Parapet

¡ End Rail Post

1-2

3
-
6

SECTION A

Roadway Width

"2
13

Bridge Width

roadway rail

Face of 

bridge rail

Face of 

to match PT3~#5E

at Barrier end clip

PT1~#5E or PT2~#5E

about 6" centers

PT3~#5E at

match PT3~#5E

PT4~#5E to

PT6~#5E

PT5~#5E (Typ.)

" (Typ.)2
11

~ ~ ~

7" PT1~#5E

PT3~#5E & PT4~#5E

PARAPET REINFORCING ELEVATION

NOTE: Reinforcing steel shown is for a typical stub abutment.  For 

turnback wingwalls substitute ABT1~#5E bars for PT3~#5E and 

ABT2~#5E bars for PT4~#5E bars shown for the parapet.

2" Cl.

2" Cl.

embedded in backwall

ABT2~#5E Bars

ABT1#~5E &

PT5~#5E

PT6~#5E

PT2~#5E(1-6)

SECTION I

PT5~#5E (Typ.)

PT6~#5E

about 6" centers

ABT1~#5E at match ABT1~#5E

ABT2~#5E to

match PT3~#5E

Barrier end clip to 

PT2~#5E at 

" (Typ.)2
11

9
"

2
1

1
-

"4
18"4

35

"4
11

2
1

1
-
8

VIEW H

and one hardened steel washer

rods with one heavy hex nut 

" fully threaded 4
3" � x 98

7¡ 

NOTE: Embed threaded rods into 

parapet 8" (See Special Provisions 

for Adhesive Anchor specifications)

NOTE: Use threaded rods meeting the 

requirements of ASTM F1554 Grade 105.  

Use washers meeting the requirements of 

ASTM F436 and nuts meeting the 

requirements of ASTM A563.

F

F

DE

B

C

G

HA

I

A

Type Length AMark Size E G NB C D

(ALL DIMENSIONS ARE OUT TO OUT)
BILL OF REINFORCING STEEL

T1

T1

37

37

#5E

#5E

#5E

#5E

#5E

#5E

STR

28

PT1

PT3

PT4

PT5

PT6

STR

#5E

#5E

ABT1

ABT2 3-7

STR 4-6

"2
15

"2
15

"2
15

"2
15

FOR ONE PARAPET ONLY

3-3 3-3

2
11-42

13-54-10 4
392

13-4

2-0

10"

2-114-11

2-12-11

7-8

T1#5E "2
15 "2

157-11 2-7 2-7

T1#5E "2
15 "2

15

T1#5E "2
15 "2

158-6

T1#5E "2
15 "2

158-9 3-0 3-0

T1#5E "2
15 "2

15

PT2-1

PT2-2

PT2-3

PT2-4

PT2-5

PT2-6

Rw

Lc

Mc

86 kips

6'-2"

292 kip*in/ft

CAPACITY

RAIL DESIGN

Parapet

2
12-52

12-5

4
32-84

32-8

2
12-102

12-10

4
33-14

33-1

2
18-2

11"

11"

11"

11"

11"

11"

11"11"

11"

11"

11"

11"

11"

11"

9-3

4-8

2
19-0

ISOMETRIC VIEW

" (Typ.)8
3¢ 

"2
1¢ 

 x 1-02
1" x 1-32

1¢ 

 (Typ.)4
3" x 1-32

1" x 68
3¢ 

"2
1" x 3" x 52

1¢ 
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b

b

b

b

C

B

TYPE 37

cb

b

b

b

b

b

b

b

G

A

EC

TYPE T1

B

D

b

b

TYPE STR

Length

B

BB

B

B

B

B

TYPE 28

C

A

D

2
-
7
-
1
9

Parapet Volume = 18.7 cu. ft

Parapet Weight = 2807 lb

  For informational purposes only.RAIL WEIGHT:

variations in thise details.

project.  Anchorage details may vary.  Refer to other drawings for 

  Use details shown on this drawing only as they apply to the EXCEPTIONS:

Estimated weight = 78.7 lb / per shoe

parapet shoes in the unit price bid for 42 IN Open Rail Parapet - BR.  

M270 Grade 50.  Include all costs associated with furnishing and installing 

Use structural steel for the shoes meeting the requirements of AASHTO 

Deck in the parapet in the unit price bid for 42 IN Open Rail Parapet - Br.

Include all costs associated with furnishing and placing Concrete - Class 

Epoxy Coated.

reinforcing steel in the parapet in the unit price bid for Reinforcing Steel - 

 Include all costs associated with furnishing and placing PAYMENT:

 All parapet reinforcing steel is epoxy coated.REINFORCING STEEL:

 See Std. Dwg. No. SBR-OR42 for additional rail details. GENERAL:

AWARD COPY
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