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BASIS OF PLAN QUANTITIES
(QUANTITIES FOR ESTIMATING PURPOSES ONLY)
COMP. AGGREGATE WEIGHT = 3,625 LBS. PER CUBIC YARD
COMP. WEIGHT OF PL. MIX BIT. SURF. = 4,167 LBS. PER CUBIC YARD
ASPHALT BINDER - GRADE S - 3/4" AGG. = 5.0% OF PL. MIX BIT.SURF.
HYDRATED LIME = 1.4% OF PL. MIX BIT.SURF.
BITUMINOUS MATERIAL = 8.5 LBS. PER GAL.
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OTHER NOTIFICATION SYSTEM FOR THE MARKING AND LOCATION OF
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DEPTHS PROVIDED FOR UTILITIES ARE FROM EXISTING GROUND LINE.

NOTES

AS-BUILTS
STATIONING RUNS IN SAME DIRECTION AS REFERENCE POSTS. FOR 
HORIZONTAL ALIGNMENT AND STATIONING, REFER TO THE 
FOLLOWING "AS-BUILT" PROJECT(S):

F-256(17) (ORIGINAL CONSTRUCTION 1951)
F-256(18) (ORIGINAL CONSTRUCTION 1954)
F-RF-256(36) (ORIGINAL CONSTRUCTION 1954)
RTF 57-4(8)157 (OVERLAY 1997)
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WETLANDS
     WETLANDS MAY EXIST ADJACENT TO THE ROADWAY AND BEYOND THE

PROJECT LIMITS. A WETLAND DELINEATION HAS NOT BEEN
COMPLETED FOR THIS PROJECT. IMPACTS TO WETLAND AREAS ARE
NOT ANTICIPATED IN ASSOCIATION WITH THE PROPOSED WORK. NO
PERMITS HAVE BEEN OBTAINED. ANY ACTION IMPACTING WETLAND
AREAS WITHOUT THE APPROPRIATE PERMITTING IS THE
RESPONSIBILITY OF THE CONTRACTOR.
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96+45.00 BEGIN PROJECT
96+45.00 TO 102+54.88 BE TYP. NO. 1

104+38.88 BE TO 654+85.98 TYP. NO. 1

TYPICAL SECTION NO. 2
MAINLINE

EXISTING EXISTING

℄

12.0'
TRAVEL LANE

12.0'
TRAVEL LANE

24.0'

26.8'

 SEAL & COVER

0.20' COLD MILL
0.20' PL. MIX BIT. SURF.

13.4' COLD MILL
MATCH EX. CROSS SLOPE

13.4' COLD MILL
MATCH EX. CROSS SLOPE

TACK

EXISTING EXISTING

℄

12.0'
TRAVEL LANE

4.0'
SHLD

12.0'
TRAVEL LANE

32.0'

34.8'

 SEAL & COVER

0.20' COLD MILL
0.20' PL. MIX BIT. SURF.

17.4' COLD MILL
MATCH EX. CROSS SLOPE

17.4' COLD MILL
MATCH EX. CROSS SLOPE

4.0'
SHLD

TACK

EXISTING GRADE =
FINISHED GRADE

EXISTING GRADE =
FINISHED GRADE

TYPICAL SECTION NO. 1
MAINLINE

654+85.98 TO 786+27.67 TYP. NO. 2
786+27.67 END MILL / FILL
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STA. 96+45.000
BEGIN MILL / FILL

STA. 104+38.88
EAST BRIDGE END

P00057145+03141
STR. ID #06007

 0.20' MILL / 0.20' FILL

STA. 102+54.88
WEST BRIDGE END
P00057145+03141
STR. ID #06007

0.20' MILL / 0.20' FILL

STA. 96+45.00
BEGIN MILL / FILL

COLD MILL BOUNDARY
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0.20' MILL / 0.20' FILL
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20

'

STA. 786+27.67
END MILL / FILL
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R
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STA. 790+22.17
EAST BRIDGE END

P00057158+03721
STR. ID #06008

COLD MILL BOUNDARY

BRIDGE APPROACH SLAB / BRIDGE DECK

STA. 786+47.67
WEST BRIDGE END
P00057158+03721
STR. ID #06008

STA. 786+27.67
WEST BRIDGE
APPROACH END
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MT HWY 200 MOSBY

STA. 786+27.67
END MILL / FILL

STA. 786+27.67
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WEST BRIDGE END
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EAST BRIDGE END
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STR. ID #06008
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NOTE:

FINAL DIGOUT LOCATION, LENGTH, AND DEPTH IS AT THE PROJECT MANAGER'S DISCRETION.

373+37.80 TO 373+45.00 BEGIN DIGOUT NO. 1 TAPER
373+45.00 TO 391+25.00 FULL DEPTH DIGOUT NO. 1
391+25.00 TO 391+32.20 END DIGOUT NO. 1 TAPER

7.2'1780.0'7.2'
DIGOUT TAPER

LENGTH
FULL DEPTHDIGOUT TAPER

LENGTH

0.20' PLANT MIX MILL / FILL STABILIZATION GEOTEXTILE

EXISTING SURFACING

1.00' DIGOUT EXCAVATIONOVERLAP GEOTEXTILE IN
LONGITUDINAL DIRECTION

A

A

8:1±

E
N

D
 D

IG
O

U
T

B
E

G
IN

 D
IG

O
U

T

8:1±

SECTION A-A

6:1±

12.0'
TRAVEL LANE

GEOTEXTILE
STABILIZATION

0.90' CRUSHED AGGREGATE COURSE

0.20' PL. MIX BITUMINOUS SURFACING MILL / FILL
(NOT INCLUDED IN DIGOUT QUANTITIES)

0.10' PLANT MIX BITUMINOUS SURFACING

6:1±

VARIABLE

3.0'

TACK14.0'

VARIABLE

37
3+

37
.8

0

37
3+

45
.0

0

39
1+

25
.0

0

39
1+

32
.2

0

6.1'
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NOTE:

FINAL DIGOUT LOCATION, LENGTH, AND DEPTH IS AT THE PROJECT MANAGER'S DISCRETION.

7.2'515.0'7.2'
DIGOUT TAPER

LENGTH
FULL DEPTHDIGOUT TAPER

LENGTH

0.20' PLANT MIX MILL / FILL STABILIZATION GEOTEXTILE

EXISTING SURFACING

1.00' DIGOUT EXCAVATIONOVERLAP GEOTEXTILE IN
LONGITUDINAL DIRECTION
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SECTION A-A

6:1±
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VARIABLE

0.20' PL. MIX BITUMINOUS SURFACING MILL / FILL
(NOT INCLUDED IN DIGOUT QUANTITIES)

0.10' PLANT MIX BITUMINOUS SURFACING

6:1±

VARIABLE
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611+67.80 TO 611+75.00 BEGIN DIGOUT NO. 2 TAPER
611+75.00 TO 616+90.00 FULL DEPTH DIGOUT NO. 2
616+90.00 TO 616+97.20 END DIGOUT NO. 2 TAPER
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SECTION A-A

NOTE:

FINAL DIGOUT LOCATION, LENGTH, AND DEPTH IS AT THE PROJECT MANAGER'S DISCRETION.

6:1±

0.90' CRUSHED AGGREGATE COURSE

4.0'
SHLD

0.20' PL. MIX BITUMINOUS SURFACING MILL / FILL
(NOT INCLUDED IN DIGOUT QUANTITIES)

0.10' PLANT MIX BITUMINOUS SURFACING

7.2'50.0'7.2'
DIGOUT TAPER

LENGTH
FULL DEPTHDIGOUT TAPER

LENGTH

0.20' PLANT MIX MILL / FILL STABILIZATION GEOTEXTILE

EXISTING SURFACING

1.00' DIGOUT EXCAVATIONOVERLAP GEOTEXTILE IN
LONGITUDINAL DIRECTION
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723+65.00 TO 723+72.20 END DIGOUT NO. 3 TAPER
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MT HWY 200

DIGOUT NO. 1

STA. 373+37.80
BEGIN DIGOUT NO. 1

WESTBOUND LANE

WINNETT

DIGOUT NO. 1

STA. 391+32.20
END DIGOUT NO. 1
WESTBOUND LANE
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MT HWY 200

STA. 616+97.20
END DIGOUT NO. 2
EASTBOUND LANE

DIGOUT NO. 2

STA. 611+67.80
BEGIN DIGOUT NO. 2

EASTBOUND LANE
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WINNETT

STA. 723+07.80
BEGIN DIGOUT NO. 3
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END DIGOUT NO. 3
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Ï

▲

«

█

FY

FYG

BBR

RSFO

MBB

AIR

NOTES AND ABBREVIATIONS:

MOUNTING HEIGHT REQUIREMENTS: MOUNTING
HEIGHTS SHOWN REFER TO THE BOTTOM OF
THE MAJOR PANEL. SEE DETAILED DRAWINGS
619-00 & 619-08

ALL MARKINGS ARE PAINT, EXCEPT AS NOTED.
WHERE SPECIFIED ON THE PLANS AS PLASTIC,
INSTALL INLAID HOT EXTRUDED HYDRO-CARBON
THERMOPLASTIC PAVEMENT MARKINGS.

SEE LOCATION AND SPECIFICATION SHEETS FOR
PORTIONS OF PROJECT NOT INCLUDED WITHIN
SIGNING PLAN SHEETS.

SIGN POSTS SYMBOLS SHOWN ARE FOR
REFERENCE ONLY TO SHOW EXISTING SIGNS
THAT REQUIRE NO ACTION.

SIGNING LOCATIONS ARE APPROXIMATE.
ENGINEERING PROJECT MANAGER TO FIELD
ADJUST AS NECESSARY.

ADOPT A HIGHWAY: IF SIGNS N7-1/N7-1P EXIST,
CONTRACTOR WILL CONFIRM THAT THE GROUP
NAME ON THE SIGN(S) EXISTING AT THE TIME OF
CONSTRUCTION CORRESPONDS TO THE GROUP
NAME ON THE SIGN(S) SHOWN IN PLANS. IF
NAME IS DIFFERENT, ENGINEERING PROJECT
MANAGER WILL CONTACT TRAFFIC & SAFETY
BUREAU SIGNING SECTION WITH THE CORRECT
NAME AND A NEW SIGN DESIGN WILL BE
PROVIDED.

STANDARD BREAKAWAY DEVICE:
· FOR WOOD POST SEE

DETAILED DRAWING 619-20.
· FOR STRUCTURAL STEEL SEE

DETAILED DRAWING 619-13.

SINGLE SQUARE TUBE REQUIRED.
MOUNTED IN HEAVY DUTY STUB.

TELESCOPED SQUARE TUBES
(2-1/4" & 2-1/2") WITH SLIP
BASE BREAKAWAY REQUIRED.
MOUNTED IN HEAVY DUTY STUB.

FRANGIBLE SIGN POST.
BREAKAWAY DEVICE REQUIRED.

ANGLE IRON REQUIRED
2 1/2" x 2 1/2" x 3/8" x 6'-4"  (37 lbs.)

BACKBRACING REQUIRED:
· FOR WOOD POLE SEE DET.

DWG 619-22
· FOR STEEL POST 2" X 2" X 1/4"

REQUIRED. SEE DET. DWG
619-16

· FOR STRUCTURAL STEEL POST
2 3/4" X 2 3/8" EXTRUDED "T"
SECTION BACKBRACE
REQUIRED. SEE DET. DWG
619-19

· FOR CANTILEVER POST, SEE
DET. DWG 619-18

· FOR GUIDE SIGN PANELS, USE
EXTRUDED "T" SECTION
BACKBRACE. SEE DET. DWG
619-04

USE HARDWARE MEETING
REQUIREMENTS OF SECTION 704

BEHIND GUARDRAIL

MOUNT BACK TO BACK

REPLACE SIGN FACE ONLY

BGR

=

=
=

=
=

=

=

=

=

=

=

FLUORESCENT YELLOW SHEETING
REQUIRED

FLUORESCENT YELLOW-GREEN
SHEETING REQUIRED
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DOUBLE YELLOW TURN LANE RUMBLE STRIP

DOUBLE YELLOW BULLNOSE ISLAND RUMBLE STRIP
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SINGLE NO PASS RUMBLE STRIP

DOUBLE YELLOW BULLNOSE ISLAND RUMBLE STRIP

DOUBLE YELLOW TAPERED ISLAND RUMBLE STRIP

24" YELLOW (TYP)

YELLOW SKIP RUMBLE STRIP

DOUBLE YELLOW RUMBLE STRIP
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12"
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4"
12"

TWO WAY LEFT TURN LANE RUMBLE STRIP
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TYPICAL RURAL CENTERLINE PAVEMENT MARKINGS AND RUMBLE STRIPS.
SEE ROAD DESIGN PLANS FOR RUMBLE STRIP QUANTITY (IF USED)

NO SCALE

TYPICAL RURAL
PAVEMENT MARKINGS
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4"YELLOW 500'(TYP.)

4"YELLOW BROKEN LINE (TYP.)

4"WHITE (TYP.)
24"WHITE

4"DBL YELLOW MIN 500'(TYP.)

24"WHITE

4"YELLOW 500'(TYP.)
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NOTES:

SEE CENTERLINE RUMBLE STRIPS DTL. DWG. NO. 411-05 FOR
ADDITIONAL INFORMATION.

30'12
'

10'

R1-1DESIGN "D"
DELINEATOR
TYPICAL

ALL PAVEMENT MARKINGS
TO BE EPOXY UNLESS
OTHERWISE SPECIFIED.

FINAL CENTERLINE CONFIGURATION
AND NO PASSING ZONES
TO BE DETERMINED BY THE
PROJECT MANAGER.

ALL PAVEMENT MARKINGS ARE TO CONFORM TO THE REQUIREMENTS OF
THE "MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES" AND "STANDARD
HIGHWAY SIGNS" PUBLICATIONS, FROM THE FEDERAL HIGHWAY
ADMINISTRATION.

SEE CENTERLINE PAVEMENT MARKINGS FOR RURAL HIGHWAYS MEMO
DATED JUNE 18, 2019 FOR APPLICATION METHODOLOGY

DASHED LINES WILL HAVE A 10:30 SKIP IN RURAL LOCATIONS, AND A 9:15
SKIP IN URBAN LOCATIONS4
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ASSOCIATED PROJECT
AGREEMENT NUMBERS
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MDT STR ID NBI NUMBER

BRIDGE IDENTIFICATION

MONTANA DEPARTMENT OF TRANSPORTATION
BRIDGE PLANS AND QUANTITIES
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BRIDGE WORK SUMMARY

MDT. I.D.
STRUCTURE

NUMBER

NBI
STRUCTURE

NUMBER

REMOVE GUARD
ANGLE

REVISE JOINT TO
POLYURETHANE

JOINT SEAL

REVISE JOINT TO
PRECOMPRESSED

JOINT SEAL

REVISE JOINT TO
EXPANSION JOINT

STRIP SEAL

BRIDGE DECK
CRACK SEAL

POLYURETHANE
JOINT SEALS AT

APPROACH SLABS

REVISE BRIDGE
RAIL - THRIE BEAM

CLASS A BRIDGE
DECK REPAIR

CLASS B BRIDGE
DECK REPAIR

REVISE CONCRETE
BARRIER RAIL END

06007 P00057145+03141 ✔ ✔ ✔ ✔ ✔ ✔ ✔
06008 P00057158+03721 ✔ ✔ ✔ ✔ ✔ ✔

ESTIMATED BRIDGE PLAN QUANTITIES

MDT STR
ID

FEATURE
INTERSECTED

GENERAL
LAYOUT

DRAWING
NUMBER

REMOVE
GUARD
ANGLE
(LN.FT.)

REVISE
JOINT

(LN.FT.)

***BRIDGE
DECK CRACK

SEAL
(YD²)

JOINT SEALS -
POLYURETHANE

(LN.FT.)

REVISE
BRIDGE RAIL -
THRIE BEAM

(LN.FT.)

*CLASS A
BRIDGE DECK

REPAIR
(YD²)

**CLASS B
BRIDGE DECK

REPAIR
(YD²)

REVISE
CONCRETE

BARRIER RAIL
END - BR
(EACH)

06007 BOX ELDER CREEK 3305 56.0 102.0 576.3 4.0

06008 MUSSELSHELL RIVER 10815 36.2 1397.7 72.4 750.3

PROJECT TOTAL 138.2 1974.0 72.4 750.3 5.0 5.0 4.0

* NOTE: Bridge deck repair areas were not measured for this project. The Project Manager will identify the deck repair areas.

** NOTE: Specific Class B deck repair areas are not identified in the contract. Class B deck repair quantities are provided as a contingency. The Project Manager
will identify any Class B deck repair areas if they are needed.

*** NOTE: Bridge deck crack seal quantities do not include approach slabs, if present.

20934

20935

20936

20937

20938

20939

20940

B4

B5

B6

B7

B8

B9

B10

CONCRETE BARRIER END REVISION DETAILS

EXPANSION JOINTS BOX ELDER CREEK

EXPANSION JOINT DETAILS BOX ELDER CREEK

REVISE BRIDGE RAIL - THRIE BEAM

REVISE BRIDGE RAIL - THRIE BEAM DETAILS

THRIE BEAM RAIL POST SPACING DIAGRAM

EXPANSION JOINT MUSSELSHELL RIVER

06007 P00057145+03141

P00057158+0372106008
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WORK SITE VERIFICATION:

· Plans were prepared from original drawings and as-built drawings. Survey
information was not collected for this project and existing structure dimensions
may vary from those shown on the drawings. Field verify dimensions before
ordering materials. Notify the Project Manager and provide recommended plan
revisions if the existing structure does not represent what is shown on the
plans.

· 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.

SPECIFICATIONS:

· The design was performed in accordance with the AASHTO LRFD Bridge
Design Specifications, 9th Edition, 2020.

· The Montana Department of Transportation Standard and Supplemental
Specifications for road and bridge construction 2020, and the Special
Provisions govern unless otherwise noted. The awarded contract will specify
the version of the Standard Specifications used on this project.

NEW REINFORCING STEEL:

· Unless specified otherwise on the drawings, the minimum concrete cover
measured from the face of the concrete to the face of any reinforcing
steel is 2" except as noted below:

Bottom of Slab       1"
Top of Slab               23

8"  (Existing)
Bottom of Abutment Caps       3"
Concrete Barriers and Curbs       11

2"

Concrete cover to any tie bar is 12" less than what is listed above.

· Use new deformed type reinforcing steel meeting the requirements of
AASHTO M 31 Grade 60.

· The suffix "E" denotes epoxy coated reinforcing steel.

· Minimum Lap Splice Length:
#4E = 28"
#5E = 32"

EXISTING REINFORCING STEEL (To Remain):

· Remove hardened concrete and all other bond inhibiting materials from
the existing reinforcing steel before placing fresh concrete.

· Replace existing reinforcing steel that is damaged during construction at
no additional cost to the state. A bar is considered damaged if less than 75%
of the bar diameter remains.

· Replace all existing reinforcing steel that has corroded to the point that
less than 75% of the bar diameter remains.

· Repair damaged epoxy coating on the existing reinforcing steel with a
coating that is specifically designed for repairing epoxy coated reinforcing
steel.

· Include the cost of cleaning existing reinforcing, replacing corroded
reinforcing, and repairing epoxy coating in associated items of work.

ACRONYMS AND ABBREVIATIONS:

· N.F. Denotes Near Face.

· F.F. Denotes Fill Face.

· E.F. Denotes Each Face.

· Cl. Denotes Clear Cover

OPENING TO TRAFFIC:

· Do not allow traffic onto the bridges until all concrete has reached a
minimum compressive strength of 3500 psi or as approved by the design
engineer.

BRIDGE DECK REPAIR:

· See the Standard Specifications for allowable deck repair concrete
options.

· Field measured deck repair quantities may vary from the quantities
shown on plans.

CONCRETE CONSTRUCTION JOINTS:

· Roughen all construction joints to a minimum 14" amplitude prior to
placing new concrete.

· Avoid feathered edges by saw cutting 12" minimum before removing
existing concrete.

MATERIALS:

· Standard Specifications, Division 700 - Materials controls unless specified
otherwise.

· Wide Flange Beams and Plates: AASHTO M 270, Grade 50

· Anchor Bolts: ASTM A 449, Type 1

· Heavy Hex Nuts: ASTM A563, Grade DH.

· Fiber reinforced pad: Furnish in accordance with Section 711.16 of
Standard Specifications.

· Thrie beam bridge rail: AASHTO M 180, Type 1, Class B

· Pipe sleeves: ASTM A53, Grade B

·  Hex Nut: ASTM A563, Grade A / Flat Washer: ASTM F844.

SURFACE FINISHES:

· Galvanize all bolts, nuts, washers, and pipe sleeves in accordance with
ASTM F2329.

· Rail posts, structural tubing, and plates must be either painted in
accordance with the Standard Specifications or Galvanized per AASHTO M 111.
Remove burrs and high spots from around all holes before applying the surface
finish.

ERECTION:

· Set rail posts perpendicular to top of curb and parallel to roadway grade.
Hold anchor bolts assemblies in position as shown on Sheet B11 while pouring
curb to obtain correct alignment.  Utilize vertical slots in rail posts to adjust
and fit to roadway grade.

BRIDGE RAIL FABRICATION & CONSTRUCTION:

· Shop drawing approval from the Department of Transportation must be
received before beginning fabrication.

· This bridge rail is considered to be an ancillary item as it pertains to
AASHTO/AWS D1.5, subsection 1.3.7.

· Remove existing bridge rails, rail posts, and hardware as shown.

· Place a reflector on the rail posts at the ends of the bridge. Place
reflectors at a spacing not to exceed 25 feet between the bridge ends. Mount
reflectors with the reflectorized face towards oncoming traffic. Pre-drill the rail
post webs for reflector mounting bolts before surface finish application (See
section 606 of the Detail Drawings for reflector details).

GENERAL NOTES
AWARD COPYDocusign Envelope ID: BAAA8AB0-DBE7-484A-81E0-57CAB5588F81
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 =
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0"

EXISTING BARRIER END ELEVATION

4'-0"
EXISTING BARRIER REMOVAL

Remove existing
approach guard
rail, rail posts,
and curb taper

2'
-0

"

EXISTING BARRIER SECTIONA

B3

2'
-8

"

2'
-0

"

Fi
el

d 
V
er

ify

Reuse all barrier reinforcing

NEW BARRIER END ELEVATION

4'-0"

2'
-0

"

NEW BARRIER REPLACEMENT

MGS Thrie Beam Bridge Approach Section
(See Road Plans and Detail Drawings)

Finished grade at
face of barrier

NEW BARRIER SECTIONB

B3

B1~#4E U-bar  to
match existing U-bars

Vertical
barrier face

3
4" Chamfer (Typ.)

Match slope of
existing barrier

B3~#4E
(Typ.) Existing

reinforcing

2'
-0

"

Field bend
(Min 2" Cl.)

Finished grade at
face of barrier

4" Concrete curb
(See Road Plans)

111
2"

B3

B

B3

A

EX
IS

TI
N

G
 B

A
R
R
IE

R
 R

EM
O

V
A
L
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BARRIER REINFORCING PLAN VIEW

End of barrier

B3#4E

B2~#4E U-bar

B1~#4E U-bars

to match existing U-bars

Toe of existing barrier

Transition to existing
barrier surface

Existing barrier
reinforcing (Typ.)

4'-0"

1'-51
2"2'-61

2"

2'
-0

"

B1~#4E U-bars

to match existing U-bars

B2~#4E U-bar

Top of
existing
barrier

Existing barrier
reinforcing (Typ.)

End of barrier

4'-0"

BARRIER REINFORCING ELEVATION VIEW

Top of finished grade at
face of barrier

1'
-9

"

End of barrier

℄ 11
2" Ø Galvanized standard pipe

sleeve cast in place for 7 8" Ø bolts.

APPROACH RAIL ATTACHMENT
 ELEVATION VIEW

SHEET NOTES:

1. Barrier reinforcing shown is typical for both bridge ends, left side and right side.

1'-7" 8"

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

Mark Size No. Type Length A B C D E G N

STRS1 28'-0"6#5E

(FOR INFORMATION PURPOSES ONLY)

(FOR ONE LOCATION ONLY)

TYPE STR

L

PIERS

BARRIER ENDS

TYPE 17

 C

B

D

TYPE 28

D

C

A

B

17B1 1'-91
2"0'-71

2"0'-9"3'-2"3#4E
17B2 0'-71

2"3'-0"1#4E
28B3 1'-4 12"3'-9"3#4E 1'-5"

1'-91
2"0'-7"

0'-4 12"2'-4"

75
8"

75
8"31

3
16

"
31

3
16

"

B
3~

#
4E

 E
ve

nl
y 

sp
ac

ed

Field cut

Field bend

5"

1'-0"
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 =

 1
'-

0"

EXISTING EXPANSION JOINT REMOVAL

9" 9"

61
2"

9" 9"

2'
-8

"

EXISTING EXPANSION JOINT REMOVAL IN BARRIER

Deck
removal

area

Reuse existing
longitudinal
reinforcing steel

Remove existing
joint

Deck
removal

areaTop of deck

* NOTE: See Table of Expansion Gaps this sheet.

Barrier
removal

area

Top of deck

Top of barrier

Barrier
removal

area Remove
joint

R
eu

se
 lo

ng
itu

di
na

l
ba

rr
ie

r 
re

in
fo

rc
in

g 
st

ee
l (

Ty
p.

)

(T
yp

.)

61
2"

Reuse existing U-bars

C

B6

Piers No. 2, 3, and 4

NEW POLYURETHANE JOINT SEAL

9" 9"

9" 9"

2'
-8

"

NEW POLYURETHANE JOINT SEAL IN BARRIER

Reuse existing
longitudinal
reinforcing steel

New polyurethane joint seal
(See Special Provisions)

Top of deck

S1~#5E

Top of deck

Top of barrier

New polyurethane
joint seal
(See Special
Provisions)

R
eu

se
 lo

ng
itu

di
na

l
ba

rr
ie

r 
re

in
fo

rc
in

g 
st

ee
l (

Ty
p.

)

61
2"

Reuse existing U-bars

D

B6

Pier No. 3

NEW PRECOMPRESSED JOINT SEAL

9" 9"

9" 9"

2'
-8

"

NEW PRECOMPRESSED JOINT SEAL IN BARRIER

Reuse existing
longitudinal
reinforcing steel

New precompressed
joint seal
(See Special Provisions)Top of deck

Top of deck

Top of barrier

New precompressed
joint seal
(See Special
Provisions)

R
eu

se
 lo

ng
itu

di
na

l
ba

rr
ie

r 
re

in
fo

rc
in

g 
st

ee
l (

Ty
p.

)

61
2"

Reuse existing U-bars

E

B6

Piers No. 2 and 4

Piers No. 2, 3, and 4 Pier No. 3 Piers No. 2 and 4

*

Match existing opening

NOTES:
Include all costs associated with removing existing parts, concrete and
cleaning exposed reinforcing steel in the unit bid price for Revise Joint.
Include all costs associated with furnishing, placing new concrete and
reinforcing steel in the unit bid price for Revise Joint.

Include all cost associated with furnishing and installing new expansion
joint in the unit price bid for Revise Joint.

Replace existing reinforcing steel damaged during construction that is called
out to remain in place at no additional cost to the State.

Use Concrete - Class Structure Low Slump for new expansion joint and
barrier work. Include the cost in the unit price bid for Revise Joint.

See Sheet B4 for Bill of Reinforcing steel.

S1~#5E

TABLE OF EXPANSION JOINT GAPS

LOCATION

TEMPERATURE (°F)

ADJUSTMENT FOR 1°F
TEMPERATURE

CHANGE (in./°F)

TOTAL
MOVEMENTJOINT

OPENING
(-40)

JOINT
OPENING

(60)

JOINT
OPENING

(120)

PIER NO. 2 25
16" 15

8" 11
4" 0.00684 11

16"

PIER NO. 4 25
16" 15

8" 11
4" 0.00684 11

16"

AWARD COPYDocusign Envelope ID: BAAA8AB0-DBE7-484A-81E0-57CAB5588F81



9" ± Removal

4"
 ±

R
em

ov
al

Remove existing
guard angle (Typ.)

1
2" Sawcut

Existing concrete
deck surface

Cut anchors at
removal line (Typ.)

Reuse existing reinforcing
steel. Clean prior to
placing new concrete (Typ.)

Existing concrete
Do not disturb

3
4" Chamfer

New concrete

F.F. Backwall

F.F. Backwall

GUARD ANGLE REMOVAL DETAIL
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4"
 =

 1
'-

0"
 (

Ex
ce

pt
 a

s 
no

te
d)

Scale: 11
2" = 1'-0"

Bent No. 1 and Bent No. 5

New precompressed seal

Top of
existing curb

 
EXISTING EXPANSION JOINT REMOVALC

B5  
NEW POLYURETHANE JOINT SEALD

B5  
NEW PRECOMPRESSED JOINT SEALE

B5

Match profile
of the existing barrier

Top of
existing curb

Top of
existing curb

Match profile
of the existing barrier

New polyurethane seal

NOTES:
If two transverse reinforcing bars are not present within 3" of the top of the
slab, place new epoxy coated #4 transverse bars as necessary so there are
two bars within the repair area. Ensure new bars have a minimum 1 12"
clear cover.

Include all costs associated with removing the existing guard angle, placing
new concrete and reinforcing steel, and removing and replacing any
asphalt that is required to complete the work in the unit bid price for
Remove Guard Angle.

Remove Guard Angle
pay limit

Remove existing joint and
concrete per the limits shown
on Sheet B5
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4"
 =

 1
'-

0"

End of curb

Remove concrete end posts

Top of deck at
face of curb

Top of curb

Remove all guard rail and rail posts

3'-0" 1'
-0

"

Curb removal limits

EXISTING PARTIAL ELEVATION

Remove existing
approach guard
rail and rail posts

NEW PARTIAL ELEVATION

End of new
concrete curb

Top of curb

Top of deck at
face of curb

MGS Thrie-Beam Bridge Approach Section (See Road Plans)

3'-0"

1'
-0

"

New concrete curb end

11"

Revise Bridge Rail - Thrie Beam

3'-0"

NOTES:

Lap splice all thrie - beam rail in the direction of traffic.

Thicker block outs may be required to install the thrie beam bridge
approach rail over the existing approach slab curb. Field verify the
required thickness to ensure the posts are set back enough to avoid
conflict with the approach slab. See detailed drawings for thrie beam
terminal connection.

See Sheet No. B9 for thrie beam bridge rail length and rail post
spacing and Bill of Reinforcing steel.4"

End of HSS 4" x 3" x 14"

B7

I

B7

H

B7

G

B7

F

Remove concrete and
longitudinal reinforcing steel

Trim vertical reinforcing steel
2" below top of new curb

EXISTING CONCRETE ENDPOSTF

B7

Remove guardrail
and rail post

Trim anchor bolts
flush with the top of
curb and epoxy coat

EXISTING GUARDRAIL ON CURBG

B7

Top of deck
at face of curb

4 
sp

a.
 @

3 
13

16
" 

ct
rs

 =
 1

'-
31

4"

2'
-1

"

5"

2"
2"

℄ 5 8" Ø oval shouldered
buttonhead bolt with one hex
nut, one lock washer, one
flat washer and one plate
washer (2 per post)

℄ 5
8" Ø Hex head bolt with

one hex nut, one lock
washer and one flat washer

New W6x20 post

New 3 4" Ø stud bolt
(Drill and epoxy into curb.
Embed 10")
(See Special Provisions)

 
NEW RAIL AND CURB SECTIONH

B7  
NEW RAIL AND CURB SECTIONI

B7

4" x 3" x 14"
Structural tubing
(ASTM A500,
Grade B)(Typ.)

1 14" x 2 3 4"
Galvanized extra
strong pipe
sleeve (Typ.)

Standard Thrie
Beam guardrail

10" x 9" x 1"
Steel base plate

Fiber reinforced
pad

Top of new
finished grade at
face of curb

C2~#4E Hoops

C1~#4E

C2~#4E Hoops

C1~#4E

Protect curb
taper in place

Protect curb
taper in place

Existing reinforcing steel
to remain in place (Typ.)
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Scale ~ 1/2" = 1'-0"

RAIL POST DETAIL

INTERMEDIATE POSTEND POST

℄ Post

15
8"

℄ Post

℄ 11
16" Ø x 1"

Vertical slotted
holes in post flange

4"

15
8"

℄ 11
16" Ø x 1 14"

Horizontal slotted
holes in post flange

℄ 11
16" Ø Holes in tubes

(Drill or punch) If
punched place the first
surface penetrated
next to post

End of 4" x 3" x 14"
Structural tubing

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

TUBE SPLICE DETAIL

1'-4" to 2'-0"

1'-0" 1'-0"

15
8" at splice

(varies at exp. joint)15
8"

4" x 3" x 14"
Structural tubing

Sleeve member

1
4" Ø Pin (driving fit)

or welded lug

15
8"

℄ Post

J

B8

TUBE CAP DETAIL
Scale ~ 1" = 1'-0"

SLEEVE FABRICATION OPTIONS
Scale ~ 1" = 1'-0"

23
8"

(Typ.)

33
8"

(T
yp

.)

4" x 3" x 14"
Structural Tubing

Sleeve member

1
4" Ø Pin (driving

fit) or welded lug

3
16" PL

2"
℄ 11

16" Ø Drain hole
1

4 0
45°

Scale ~ 1" = 1'-0"                 
TUBE SPLICE SECTIONJ

B8

NOTE: Fabricate sleeves using channels,
angles, plates, or bent plates meeting the
dimensions shown. Weld and grind smooth
as required. Fabricate sleeves using no more
than four welds. Fabricate sleeves with a
minimum wall thickness of 14".

RAIL POST SHIM DETAIL
Scale ~ 1" = 1'-0"

STEEL BASE PLATE DETAIL
Scale ~ 1" = 1'-0"

9"

11
2"

6"
11

2"

1"
1"

3"

10"

31
4" 5" 13

4"

9"6"
11

2"
11

2"

1
2"

10"

1" Ø x 1 12" slotted holes
for 3 4" Ø stud bolt (Typ.)

1
4

1
4

45°
1

4

Front flange
of post

Except face
of post

1
8" Steel shim

NOTE: Furnish shims as
necessary to adjust rail to grade.
Place shims between fiber
reinforced pads. Place shims with
slots toward roadway centerline.

RAIL SPLICE DETAIL

1'-01
2" Lap

2"
2 3 4"

41
4"

3 12"

41
4"

3 12"
2"

2 3 4"

At regular splices
At expansion splices

Scale ~ 3 4" = 1'-0"

At splices between posts
eliminate post slots or
provide buttonhead bolt
(Typ.)

℄ 3 4" x 2 12" Regular post slot
℄ 3 4" x 3 3 4" Expansion post slot

℄ 29
32" Ø x 1 18" Slots at regular splices

℄ 29
32" Ø x 2 12" Slots at expansion splices Traffic

5"

6"
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RAIL POST ANCHOR BOLT ASSEMBLY
Scale: 1 1/2" = 1'-0"

2

1
8 2

3
8" P

1
1 4"

11
4"

2
1 2"

3 7
8 "

1 1
4"

1 1
4"

3 7
8 "

1'
-1

1
2"

Heavy hex nuts (Typ.)

3
4" Ø Ancher bolts

Heavy hex nut and
standard flat washer

21
2" Threaded (Typ.)

23
16

"

Top of curb

L

Centered
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4'-8" 29 spaces @ 6'-3" = 181'-3" 1'-8"

℄ Structure &
℄ Pier No. 3

℄ Pier No. 2

℄ Rail post (Typ.)

RAIL POST SPACING DETAIL
Scale ~ 1" = 15'-0"

11"

℄ Bent No. 1
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NOTE: Do not exceed 6'-3" post spacing. NOTE: Rail post spacing is symmetric
about centerline structure.

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

Mark Size No. Type Length A B C D E G N

STRC1 2'-10"8#4E
T1C2 0'-9"3'-6"4#4E

STRS1 33'-6"4#5E

(FOR INFORMATION PURPOSES ONLY)

1'-0"1'-0"

(FOR ONE LOCATION ONLY)

TYPE STR

L

D

B

EC

STRJ1 33'-6"4#5E

TYPE T1

0'-9"

CURB ENDS

PIER NO. 3

T1C2 0'-9"3'-6"4#4E 1'-0"1'-0" 0'-9"
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STEEL EDGE MEMBER
AND ANCHORAGE SYSTEM

Scale ~ 3" = 1'-0"

NOTE: Set steel edge
members 18" below
finished grade of deck.

31
4"

1"

7
8"

23
4"

℄ 12" Ø Vent holes at 1-0
centers between studs

℄ 516" Ø Holes at 1-0 centers
between studs for 14" form bolts

1
2" Ø x 6" Studs at 6"

alternate centers

WABO steel edge member
Type M steel shape or
approved equal

45°

1
2

JOINT SEALANT DETAIL
No Scale

Backer rod

Joint Sealant

Joint
Opening

1
2"

 R
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um

)
3

8"
 -

 1
2"

S
ea
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nt

th
ic
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s

NOTE: Install polyurethane joint sealant according to the Special
Provisions and manufacturers recommendations.

NOTE: Include all costs associated with providing and placing
new joint seal in the unit price bid for Joint Seals - Polyurethane.
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Tube splice (See Tube Splice
Detail Sheet B8)

Top of
existing curb

Top of
existing deck

1'-1" ± 1'-1" ±

1'-8"

51
2"

 ±

CL Expansion
joint

Reuse existing
longitudinal curb
reinforcing (Typ.)

Reuse existing
longitudinal slab
reinforcing (Typ.)

EXPANSION JOINT REMOVAL

Removal Limits

Removal Limits Removal Limits

Pier No. 3

NOTE: Clean and reuse any deck
or curb longitudinal reinforcing steel
in removal area.

NOTES:
Include all costs associated with removing existing parts, concrete and
cleaning exposed reinforcing steel in the unit bid price for Revise Joint.
Include all costs associated with furnishing, placing new concrete and
reinforcing steel in the unit bid price for Revise Joint.

Include all cost associated with furnishing and installing new expansion
joint in the unit price bid for Revise Joint.

Replace existing reinforcing steel damaged during construction that is
called out to remain in place at no additional cost to the State.

See Sheet B9 for Bill of Reinforcing steel.

Top of new rail

Top of
existing curb

New Concrete - Class
Structure Low Slump

New Concrete -
Class Structure
or approved rapid
setting concrete (Typ.)

New WABO SE-500
expansion joint
or equivalent

Finished grade at
face of curb

See Table of Expansion

S1~#5E

S1~#5E

CL Expansion joint

C2~#4E
Hoops

J1~#5E Tie to top
of joint anchors

EXPANSION JOINT REPLACEMENT
Pier No. 3

Joint Gaps this sheet

NOTE: Curb reinforcing omitted for clarity.

J1~#5E Tie to top
of joint anchors

B10

K

EXPANSION JOINT SECTIONK

B10

New WABO SE-500
expansion joint
or equivalent

Finished grade
at face of curb

Top of new rail

1'-0"

Fabricate steel members and seal splice
per manufacturers recommendations

TABLE OF EXPANSION JOINT GAPS

LOCATION

TEMPERATURE (°F)

ADJUSTMENT FOR 1°F
TEMPERATURE

CHANGE (in./°F)

TOTAL
MOVEMENTJOINT

OPENING
(-40)

JOINT
OPENING

(60)

JOINT
OPENING

(120)

PIER NO. 3 45
16" 15

8" 0" 0.026964 45
16"

Bents No. 1 & No. 5

Do not disturb
existing guard angles
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