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3,990
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4,870
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27.1%

70 MPH
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MONTANA DEPARTMENT OF TRANSPORTATION

MILL, OVERLAY, CROSSOVER, GUARDRAIL
GARRYOWEN -SOUTH

BIG HORN COUNTY
LENGTH   7.4  MILES

FEDERAL AID PROJECT IM 90-9(141)517
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STA 432+00.00, RP 520.3
41.3' X 78.0' BRIDGE
MDT ID 01824
NBI I00090520+03611
EB SEP COUNTY ROAD

STA 432+00.00, RP 520.3
41.3' X 78.0' BRIDGE
MDT ID 01825
NBI I00090520+03612
WB SEP COUNTY ROAD

STA. 604+95.00, RP 523.6
41.3' X 78.0' BRIDGE

MDT ID 01827
NBI I00090523+06361

EB SEP COUNTY ROAD

STA 605+05.00, RP 523.6
41.3' X 78.0' BRIDGE

MDT ID 01828
NBI I00090523+06362

WB SEP COUNTY ROAD

STA 285+32.25, RP 517.5
28.0' X 156.0' BRIDGE

MDT ID 01819
NBI I00090517+05021

EB LITTLE BIGHORN RIVER

STA 285+23.35 RP 517.5
41.3' X 161.6' BRIDGE

MDT ID 01820
NBI I00090517+05022

WB LITTLE BIGHORN RIVER

STA 301+51.00, RP 517.8
41.3' X 100.0' BRIDGE
MDT ID 01821
NBI I00090517+08091
EB SEP RENO CREEK ROAD

STA 301+51.00, RP 517.8
41.3' X 100.0' BRIDGE
MDT ID 01822
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WB SEP RENO CREEK ROAD
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BASIS OF PLAN QUANTITIES
(QUANTITIES FOR ESTIMATING PURPOSES ONLY)
COMP. AGGREGATE WEIGHT = 3625 LBS. PER CUBIC YARD
COMP. WEIGHT OF PL. MIX BIT. SURF. = 4167 LBS. PER CUBIC YARD
ASPHALT CEMENT - GRADE S - 3/4" AGG. = 5.2% OF PL.MIX BIT.SURF.
HYDRATED LIME = 1.4% OF PL.MIX BIT.SURF.
BITUMINOUS MATERIAL = 8.5 LBS. PER GAL.
EMULSIFIED ASPHALT - TACK (ALL OTHER SURFACES) = 0.05 GAL. PER SQ.YARD (UNDILUTED)
EMULSIFIED ASPHALT - FOG SEAL (RUMBLE STRIPS) = 0.10 GAL. PER SQ.YARD (UNDILUTED)
SEAL = 0.42 GAL. PER SQ.YARD
COVER = 25 LBS. PER SQ.YARD
CRACK SEALING = 1.5 LBS. PER FT.
CRACK FILLING - MASTIC = 2.0 LBS. PER FT.

WETLANDS
WETLANDS MAY EXIST ADJACENT TO THE ROADWAY AND MAY EXIST 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 AREA WITHOUT THE
APPROPRIATE PERMITTING IS THE RESPONSIBILITY OF THE CONTRACTOR.

UTILITIES
CALL THE UTILITIES UNDERGROUND LOCATION CENTER (811) OR OTHER
NOTIFICATION SYSTEM FOR THE MARKING AND LOCATION OF ALL LINES
AND SERVICES BEFORE EXCAVATING. ALL CLEARANCES OR DEPTHS
PROVIDED FOR UTILITIES ARE FROM EXISTING GROUND LINE.

AS-BUILT
          FOR HORIZONTAL ALIGNMENT AND STATIONING, REFER TO THE
          FOLLOWING "AS-BUILT" PROJECT(S):
          I 90-9(28)509 (PLANT MIX SURFACING - 1979)

NOTES
ROAD PLANS SHEET NO.

TITLE SHEET 1

TABLE OF CONTENTS    2

NOTES     2

CONTROL DIAGRAM      3

TYPICALS 4

SUMMARIES 5-8
SURFACING 5

ADDITIONAL SURFACING 5

COLD MILLING 6

CRACK SEALING 6

DIGOUT EXCAVATION 6

EQUIPMENT 6

RUMBLE STRIPS 6

SPECIAL BORROW 6

GRADING 6

GUARDRAIL 7

GUARDRAIL END SECTION WIDENING 7

TEMPORARY GUARDRAIL 8

TRAFFIC CONTROL 8

WIDE LOAD MARSHALLING 8

REVEGETATION 8

PAVEMENT MARKINGS 8

MEDIAN CROSSOVER 8

DETAILS 9-15
FULL WIDTH DIGOUT 9

BRIDGE END ADDITIONAL SURFACING 10

U-TURN MEDIAN OPENING 11

PROJECT BEGIN CONNECTION 12

PROJECT END CONNECTION 13

NEW MEDIAN CROSSOVER AT RP 516.1 14

EXISTING MEDIAN CROSSOVER AT RP 524.0 15

PLANS 16-21
               STRAIGHT LINE DIAGRAM 16-21

SIGNING PLANS
SIGNING PLANS S1-S3

BRIDGE PLANS
BRIDGE PLANS B1-B9

TABLE OF CONTENTS

          IR 90-9(71)509 (OVERLAY, WEIGH STATION REVISION, BRIDGE - 1992) 
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CONTROL DIAGRAM

NOTE:
THIS PROJECT IS ON THE MONTANA COORDINATE SYSTEM NAD83-
NORTHING AND EASTING COORDINATES ARE EXPRESSED IN UNITS OF
INTERNATIONAL FEET AND ELEVATIONS ARE IN UNITS OF U.S. SURVEY FEET.
DIMENSIONS SHOWN ON THE PLANS ARE GRID. ALL SURVEY AND STAKING
REQUIRE THE USE OF A COMBINATION SCALE FACTOR (CSF) TO CONVERT GRID
DIMENSIONS TO GROUND DIMENSIONS (GRID DISTANCE / CSF = GROUND
DISTANCE).  THE CSF FOR THIS PROJECT IS

2011

0.99958507

BEARING SOURCE
GRID -- MONTANA COORDINATE SYSTEM NAD 83-2011

LEVEL DATUM SOURCE
ELEVATIONS DERIVED FROM DIFFERENTIAL LEVELS, HOLDING NGS PUBLISHED

ELEVATION AT: T486

CONTROL ABSTRACT
POINT

NAME/NUMBER
N OR Y

COORDINATE
E OR X

COORDINATE POINT ELEVATION

A10066 467,818.349 2,505,151.672 3,127.32
B10066 466,298.193 2,505,982.136 3,133.82
C10066 465,720.447 2,506,577.760 3,137.74
D10066 464,791.497 2,506,885.790 3,140.88

T486 466,885.100 2,505,431.384 3,135.52

STA 624+15.00
EXISTING CROSSOVER

STA 212+90.25
NEW PERM. CROSSOVER

T466

B10066

D10066

C10066
A10066

ADVERTISED COPY



VARIABLE VARIABLE

TYPICAL SECTION NO. 1
EASTBOUND

237+68.00 TO 240+00.00 PROJECT BEGIN CONNECTION
240+00.00 TO 284+53.25 BE THEN LITTLE BIGHORN RIVER BRIDGE
286+11.25 BE TO 300+99.50 BE THEN RENO CREEK ROAD BRIDGE
302+02.50 BE TO 431+60.75 BE THEN COUNTY ROAD BRIDGE
432+39.25 BE TO 604+55.50 BE THEN COUNTY ROAD BRIDGE
605+34.50 BE TO 624+15.00 END PROJECT

QUANTITIES

UNIT

AGGREGATE

UNIT

BITUMINOUS MATERIAL
COLD

MILLINGCOVER PLANT
MIX

ASPHALT
CEMENT

EMULSIFIED
ASPHALT

SEAL

EMULSIFIED
ASPHALT

TACK*
AREA square feet 5.00 square yards PER STATION 422 278 278
cubic yards PER STATION 18.5 tons PER STATION 2.00 0.75
tons PER STATION 38.5 gals. PER STATION 14
square yards PER STATION 422
* BASED ON ONE APPLICATION

WESTBOUND
237+83.00 TO 240+00.00 PROJECT BEGIN CONNECTION
240+00.00 TO 284+41.05 BE THEN LITTLE BIGHORN RIVER BRIDGE
286+05.65 BE TO 300+99.50 BE THEN RENO CREEK ROAD BRIDGE
302+02.50 BE TO 431+60.10 BE THEN COUNTY ROAD BRIDGE
432+39.90 BE TO 604+65.45 BE THEN COUNTY ROAD BRIDGE
605+44.55 BE TO 624+15.00 END PROJECT

℄

12.0'
TRAVEL LANE

4.0'
SHLD

12.0'
TRAVEL LANE

10.0'
SHLD

38.0'

25.0'

25.0'

COLD MILL

SEAL & COVER

0.20' MILL

16.0'
CROSS SLOPE = MATCH EXISTING

22.0'
CROSS SLOPE = MATCH EXISTING

0.20' PL. MIX BIT. SURF.

TACK

(REVERSE FOR WESTBOUND)

I-90

0.5'0.5'
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NOTES:

1. DISTANCE BETWEEN BRIDGE END STATIONS MAY NOT  MATCH
BRIDGE LENGTHS CALLED OUT ON TITLE SHEET AS OVERALL
BRIDGE LENGTHS ARE MEASURED FROM CENTERLINE-OF-BEARING
TO CENTERLINE-OF-BEARING OF THE ABUTMENTS.

2. FINAL MILL LIMITS AND DEPTH MAY BE ADJUSTED BASED ON
FIELD CONDITIONS AS DIRECTED BY THE PROJECT MANAGER.
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A

A

DIGOUT TAPER
LENGTH

SECTION A-A

6:1

EXISTING SURFACING

OVERLAP GEOTEXTILE IN
LONGITUDINAL DIRECTION

4.05' DIGOUT EXCAVATION (TRAVEL LANES)

0.20' PLANT MIX
BITUMINOUS SURFACING
WITHIN TRAVEL LANES
INCLUDED IN MAINLINE
TYPICAL SECTION

21.9' VARIES

6:1

21.9'
DIGOUT TAPER

LENGTH

B
E

G
IN

 D
IG

O
U

T

E
N

D
 D

IG
O

U
T

EXISTING GRADE =
FINISHED GRADE

12.0' TRAVEL LANE12.0' TRAVEL LANE

1.65' CRUSHED AGGREGATE COURSE

STABILIZATION GEOTEXTILE

0.40' PL. MIX SURFACING

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

PMS, CAC, AND SPECIAL BORROW INLOPES OF 6:1 ASSUMED IN QUANTITIES

VARIABLE

±6:1

VARIABLE
±6:1

10.0' SHLD4.0' SHLD

EDGE OF
GEOTEXTILE 3' FROM

DAYLIGHT

0.5'0.5'

0.20' PL. MIX SURFACING (NOT INCLUDED IN DIGOUT QUANTITIES)

12.5' TACK (INCLUDED IN MAINLINE)12.5' TACK (INCLUDED IN MAINLINE)

0.60' PL. MIX SURFACING

2.00' SPECIAL BORROW

EDGE OF
GEOTEXTILE 3' FROM

DAYLIGHT

22.0' SEAL AND COVER (INCLUDED IN MAINLINE)

45.2' TACK

16.0' SEAL AND COVER (INCLUDED IN MAINLINE)

17.2'

65.0'

23.2'

89.0'

4.25' DIGOUT EXCAVATION (SHOULDERS)
STABILIZATION GEOTEXTILE

square yards PER STATION
tons PER STATION

QUANTITIES - FULL WIDTH DIGOUT

UNIT
ASPHALT
BINDER

UNIT

tons PER STATION
cubic yards PER STATION
AREA square feet

AGGREGATE

square yards PER STATION
gals PER STATION

EMULSIFIED
ASPHALT

TACK *

73.6
  50

19.86

153.3

CRUSHED
AGG.

COURSE

* BASED ON TWO APPLICATIONS
**INCLUDES SHOULDER

345.3
93.23

PLANT
MIX**

8.28

BITUMINOUS MATERIAL

922.2

STAB.
GEOTEXTILE

SPECIAL
BORROW

162.96
603.6
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± 6:1 ± 6:1

℄

12.0'
TRAVEL LANE

12.0'
TRAVEL LANE

10.7'

25.0' COLD MILL (INCLUDED IN MAINLINE)

25.0' TACK (INCLUDED IN MAINLINE)

0.20' MILL

16.0'
CROSS SLOPE = MATCH EXISTING

22.0'
CROSS SLOPE = MATCH EXISTING

PROFILE GRADE =
FINISHED GRADE

0.20' PL. MIX BIT. SURF.

0.5'0.5'

COLD MILL

10.7'  TACK

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

4.7' TACK

4.7' COLD MILL

square yards PER STATION
tons PER STATION

QUANTITIES

UNIT
ASPHALT
BINDER

UNIT

tons PER STATION
cubic yards PER STATION
AREA square feet

AGGREGATE

gals PER STATION

EMULSIFIED
ASPHALT

TACK *

32.00
  8.56

2.88

66.67

* BASED ON ONE APPLICATION

PLANT
MIX

3.47

BITUMINOUS MATERIAL

  171.11

NOTE: FINAL LENGTH OF BRIDGE END ADDITIONAL SURFACING IS AT PROJECT MANAGER'S DISCRETION.
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EASTBOUND
282+53.25 TO 284+53.25 BE THEN LITTLE BIGHORN RIVER BRIDGE
286+11.25 BE TO 288+11.25
298+99.50 TO 300+99.50 BE THEN RENO CREEK ROAD BRIDGE
302+02.50 BE TO 304+02.50
429+60.75 TO 431+60.75 BE THEN COUNTY ROAD BRIDGE
602+55.50 TO 604+55.50 BE THEN COUNTY ROAD BRIDGE
605+34.50 BE TO 607+34.50

WESTBOUND
286+05.65 BE TO 288+05.65
298+99.50 TO 300+99.50 BE THEN RENO CREEK ROAD BRIDGE
302+02.50 BE TO 304+02.50
429+60.10 TO 431+60.10 BE THEN COUNTY ROAD BRIDGE
432+39.90 BE TO 434+39.90
602+65.45 TO 604+65.45 BE THEN COUNTY ROAD BRIDGE
605+44.55 BE TO 607+44.55
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 266+55.00 CONSTRUCT & PAVE NEW U-TURN OPENING R.P. 517.1
 325+60.00 REMOVE EXISTING U-TURN OPENING R.P. 518.3
 386+35.00 PAVE EXISTING U-TURN OPENING R.P. 519.5
 510+00.00 PAVE EXISTING U-TURN OPENING R.P. 521.8

1. LOCATE AND CONSTRUCT TURNOUT AT STA 266+55 TO BE USED AS A
DITCH BLOCK ON THE NORTH SIDE OF THE EXISTING MEDIAN INLET AT
STA 267+50 TO PREVENT PONDING NEXT TO THE TURNOUT.  DO NOT
DISTURB OR OBSTRUCT EXISTING MEDIAN INLET.

2. FINAL LOCATION TO BE DETERMINED BY PROJECT MANAGER.

MEDIAN WIDTHS 36' TO 76'

PROFILE

PROFILE GRADE
SAG

PLAN

0.45' PLANT MIX BITUMINOUS SURFACING

PROFILE GRADE

10:1 SLOPE MIN.
20:1 DESIRABLE

RADIUS =
WIDTH - 32'

VARIES
(SEE TABLE)

2
WIDTH

(℄  TO ℄  )

-3% -3%

LOCATION

1.25' CRUSHED AGGREGATE COURSE STABILIZATION
GEOTEXTILE2.00' SPECIAL BORROW
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OPENING WIDTHS
LOCATION WIDTH (FT)

266+55 (RP 517.1) 90

386+35 (RP 519.5) 24

510+00 (RP 521.8) 24

QUANTITIES FOR U TURN MEDIAN OPENINGS

NOTE:  SEE ADDITIONAL SURFACING AND
GRADING SUMMARY FRAMES FOR QUANTITIES.

QUANTITIES MEASURED ON C.A.D.
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238+00

239+00

240+00

241+00

242+00

243+00

STA 237+68 CL I-90 BEGIN MILL/PMS WB I-90

STA 237+83 CL I-90 BEGIN MILL/PMS EB I-90

STA 240+00 CL I-90
BEGIN CONNECTION EB & WB
(PROJECT LIMITS)

0.2' MILL/FILL

I-90 FRONTAGE ROAD

GARRYOW
EN ROAD

EX. PLANT MIX SURFACING

TYP. NO. 1

0.20' MILL

0.20' PLANT MIX SURFACING

EX. SURF. BOUNDARY
STA 237+83 CL I-90 BEGIN WB

EX. PLANT MIX SURFACING

STA 237+68 CL I-90 BEGIN EB

NEW PLANT MIX BIT. SURF.

EX. PLANT MIX BIT. SURF.

SHEET NO.

P
R

O
JE

C
T 

ID

C
O

U
N

TY

U
P

N

P
R

O
JE

C
T 

N
A

M
E

M
O

N
TA

N
A

D
ep

ar
tm

en
t o

f T
ra

ns
po

rt
at

io
n

D
E

S
IG

N
E

D
 B

Y

R
E

V
IE

W
E

D
 B

Y

C
H

E
C

K
E

D
 B

Y

PR
O

JE
C

T 
B

EG
IN

C
O

N
N

EC
TI

O
N

 D
ET

A
IL

12

G
A

R
R

YO
W

EN
 - 

SO
U

TH

B
IG

 H
O

R
N

IM
 9

0-
9(

14
1)

51
7

10
06

60
00

R
O

A
D

 P
LA

N
S

7/
20

/2
02

6 
8:

19
 A

M
10

06
60

00
R

D
D

E
T0

02
.D

W
G

B
 L

A
N

G
E

L
05

/2
02

6

C
 H

O
P

K
IN

S
05

/2
02

6

04
/2

02
6

J 
C

E
R

E
C

K

T. 4S R. 35E

PROJECT BEGIN CONNECTION - PLAN VIEW

PROJECT BEGIN CONNECTION -PROFILE VIEW
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STA 620+15 CL I-90 END MILL/PMS EB I-90

619+00

620+00

621+00

622+00

623+00

0.2' MILL/FILL

STA 620+15 CL I-90 END MILL/PMS WB I-90

I-90 W
B

I-90 EB

EX. PLANT MIX SURFACING

TYP. NO. 1

0.20' MILL

0.20' PLANT MIX SURFACING

EX. SURF. BOUNDARY STA 620+15.00 CL I-90

EX. PLANT MIX SURFACING

NEW PLANT MIX BIT. SURF.

EX. PLANT MIX BIT. SURF.
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PROJECT END CONNECTION - PLAN VIEW

PROJECT END CONNECTION - PROFILE VIEW
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6+
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21
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21
5+

00
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6+

00
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7+

00
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8+

00

21
9+

00

22
0+

00

A

A

GRADE
LONGITUDINAL
SLOPE 20:1

EASTBOUND

WESTBOUND

10
.0

'
10

.0
'

4.
0'

4.
0'

DI

GRADE TO DROP INLET
APPROX. 20:170

.0
'

724.5'
12:1 TAPER

38
.3

'

STA 209+28.00 TO 216+52.50
(EASTBOUND LANES CLOSED, REVERSE FOR WESTBOUND) T.

 4
S

R.
 3

5E

SE
C.

 0
4

STA 207+90.47 TO 217+55.78
CONSTRUCT RECTANGULAR CROSSOVER

STA 207+90 TO 212+60
MEDIAN CABLE RAIL

STA 213+10 TO 217+55
MEDIAN CABLE RAIL

EXISTING ±6:1

EXISTING ±9:1

STRAIGHT GRADE ±-3%

16.0'
15.7' SEAL AND COVER 22.3' SEAL AND COVER

16.0'

31.7' 38.3'

1.25 ft CRUSHED AGGREGATE COURSE
0.45 ft PLANT MIX. BIT. SURF.

V
A

R
IE

S

SECTION A-A
WESTBOUND

℄
MEDIAN
℄

EASTBOUND
℄

STABILIZATION GEOTEXTILE

14 ft LANE WIDTH

3 ft SHOULDER

3 ft SHOULDER

TYPICAL CROSS - OVER SECTION

15.7' TACK 22.3' TACK

2.00 ft SPECIAL BORROW
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NOTES:
1) STATIONING IS APPROXIMATE, FIELD ADJUSTMENT MAY BE NECESSARY AS

DIRECTED BY PROJECT MANAGER, AVOID EXISTING MEDIAN DRAIN INLETS.
CONTRACTOR TO PROVIDE POSITIVE DRAINAGE FOR THE WORK ZONE.
MEDIAN INSLOPES 20:1 FOR PERMANENT CROSSOVER.

2) CABLE GUARDRAIL TO BE NCHRP 350 APPROVED FOR USE IN MEDIANS FOR
BOTH TEMPORARY AND PERMANENT APPLICATIONS.

3) 50 FT OPENING TO BE LEFT IN CENTER OF CABLE GUARDRAIL UPON
CLOSURE FOR USE AS A MAINTENANCE TURNAROUND.

QUANTITIES FOR ONE MEDIAN CROSSOVER
(FOR INFORMATIONAL PURPOSES ONLY)

PLANT MIX BIT. SURF. GR. S-3/4" = 1,247 TONS
ASPHALT BINDER 58V-34 = 65 TONS
CRUSHED AGGREGATE COURSE = 1,671 CU YD
SPECIAL BORROW = 2,674 CU YD
UNCLASS. EXCAVATION = 1,604 CU YD
STABILIZATION GEOTEXTILE = 4,010 SQ YD
CABLE GUARDRAIL = 915 FT
EMUSLIFIED ASPHALT - TACK = 798 GAL (2 APPS.)
SEAL = 1,676 GAL
COVER = 3,390 SQ YD

DO NOT OBSTRUCT
DROP INLET

DESIGN SPEED = 45 MPH
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800'

225'

125' CABLE GUARDRAIL

68
.0

'

10
0.

0'

(FOR INFORMATIONAL PURPOSES ONLY)
QUANTITIES FOR ONE MEDIAN CROSSOVER

12 ft LANE WIDTH

3 ft SHOULDER

3 ft SHOULDER

TYPICAL CROSS - OVER SECTION

NOTES:

1)     STATIONING IS APPROXIMATE, FIELD ADJUSTMENT MAY BE NECESSARY AS DIRECTED
       BY PROJECT MANAGER, AVOID EXISTING  MEDIAN DRAIN INLETS. CONTRACTOR TO PROVIDE
       POSITIVE DRAINAGE FOR THE WORK ZONE. MEDIAN INSLOPES 20:1 FOR PERMANENT CROSSOVER.

2)     CABLE GUARDRAIL TO BE AN NCHRP 350 APPROVED FOR USE IN MEDIANS FOR
       BOTH TEMPORARY AND PERMANENT APPLICATIONS.

3)     REMOVE AND STOCKPILE EXISTING LENGTH OF MEDIAN CABLE GUARDRAIL & RESET UPON
       COMPLETION OF PROJECT.

4)    50 FT OPENING TO BE LEFT IN CENTER OF CABLE GUARDRAIL UPON CLOSURE FOR USE AS A MAINTENANCE TURNAROUND.

CABLE GUARDRAIL = 250 ft.

STA. 620+15.0 TO 628+15.0
(EASTBOUND LANES CLOSED, REVERSE FOR WESTBOUND)

10:1 TAPER

WESTBOUND

EASTBOUND

125' CABLE GUARDRAIL
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MILE

R.P. 516.1, STA 209+28.00 TO 216+52.50
NEW PERM. CROSSOVER.

SEE DETAIL

Note:  I-90 CL alignment derived from as-built geometry being used for
new construction items (median crossover, median U-turn).  Stations may
vary from EB and WB stationing used for updates to existing features.

I-90 WESTBOUND

I-90 EASTBOUND

 W.B. 240+00.00
 E.B. 240+00.00
 BEG. PROJECT
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MILE

 W.B. 237+68.00
 E.B. 237+83.00 BEG. CONNECTION

I-90 WESTBOUND

I-90 EASTBOUND
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3.

25
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25
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0+

00
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0+

00

29
0+

00

EB 282+00.00 TO 284+50.00 LT.
REMOVE GUARDRAIL
EB 282+15.63 TO 284+50.00 LT.
NEW GUARDRAIL

EB 282+25.00 TO 284+50.00 RT.
REMOVE GUARDRAIL
EB 282+40.63 TO 284+50.00 RT.
NEW GUARDRAIL

WB 286+00.00 TO 288+50.00 LT.
REMOVE GUARDRAIL
WB 286+00.00 TO 288+34.38 LT.
NEW GUARDRAIL

WB 286+07.40 TO 290+07.40 RT.
REMOVE GUARDRAIL
WB 286+07.40 TO 289+91.78 RT.
NEW GUARDRAIL

EB 296+84.50 TO 300+84.50 LT.
REMOVE GUARDRAIL
EB 297+00.13 TO 300+84.50 LT.
NEW GUARDRAIL

EB 296+35.80 TO 300+85.80 RT.
REMOVE GUARDRAIL
EB 296+51.43 TO 300+85.80 RT.
NEW GUARDRAIL
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R.P. 517.1
CONSTRUCT NEW MEDIAN U-TURN OPENING.

SEE DETAIL

WB 282+70.92 TO 284+42.80 RT.
NEW GUARDRAIL

1

WB 283+51.03 TO 284+35.40 LT.
NEW GUARDRAIL

2

EB 286+14.50 TO 286+98.88 RT.
NEW GUARDRAIL

EB 286+14.50 TO 287+86.38 LT.
NEW GUARDRAIL

5

6

9

10

10

WB STA 282+92.60 TO 284+42.60
BE FULL WIDTH DIGOUT

SEE DETAIL
STA 284+35.40

STA 283+51.03 STA 286+00.00

STA 286+07.40
STA 284+42.80

STA 282+70.92

STA 288+34.38

STA 289+91.78

2

3STA 282+15.63

STA 282+40.63 STA 284+50.00

STA 284+50.00 STA 286+14.50

STA 286+14.50

STA 286+98.88

STA 287+86.38

STA 299+13.92

STA 297+00.13

STA 296+51.43
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I-90 EASTBOUND
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EB 302+16.20 TO 303+88.08 LT.
NEW GUARDRAIL

WB 302+19.80 TO 305+69.80 LT.
REMOVE GUARDRAIL
WB 302+19.80 TO 305+54.18 LT.
NEW GUARDRAIL

WB 302+18.50 TO 306+18.50 RT.
REMOVE GUARDRAIL
WB 302+18.50 TO 306+02.88 RT.
NEW GUARDRAIL

R.P. 518.3
REMOVE EXISTING MEDIAN U-TURN OPENING.

SEE DETAIL

11

12
13

14
15

16

WB 299+13.92 TO 300+85.80 RT.
NEW GUARDRAIL

11

WB 300+01.43 TO 300+85.80 LT.
NEW GUARDRAIL

12

13

14

15

EB 302+16.20 TO 307+78.70 RT.
REMOVE GUARDRAIL
EB 302+16.20 TO 307+68.08 RT.
NEW GUARDRAIL

16

STA 307+68.08

STA 300+01.43
STA 300+85.80 STA 302+19.80

STA 302+18.50

STA 300+85.80

STA 305+54.18

STA 306+02.88

STA 300+84.50

STA 300+85.80

STA 302+16.20

STA 302+16.20

STA 303+88.08
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I-90 WESTBOUND
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R.P. 519.5
PAVE EXISTING MEDIAN U-TURN OPENING.

SEE DETAIL
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STA 433+38.08STA 431+46.30

STA 431+46.30

41
0+

00

42
0+

00

43
0+

00

44
0+

00

B
.E

. 4
31

+6
0.

10

B
.E

. 4
32

+3
9.

90

B
.E

. 4
31

+6
0.

75

B
.E

. 4
32

+3
9.

25

41
0+

00

42
0+

00

43
0+

00

44
0+

00

2
0

5
MILE

 427+46.30 TO 431+46.30 LT.
REMOVE GUARDRAIL
EB 427+61.93 TO 431+46.30 LT.
NEW GUARDRAIL

EB 429+33.80 TO 431+46.30 RT.
REMOVE GUARDRAIL
EB 429+49.43 TO 431+46.30 RT.
NEW GUARDRAIL

WB 432+54.30 TO 434+66.80 LT.
REMOVE GUARDRAIL
WB 432+54.30 TO 434+51.18 LT.
NEW GUARDRAIL

WB 432+54.30 TO 436+54.30 RT.
REMOVE GUARDRAIL
WB 432+54.30 TO 436+38.68 RT.
NEW GUARDRAIL

WB 426+95.70 TO 431+45.70 LT.
REMOVE GUARDRAIL
WB 427+11.33 TO 431+45.70 LT.
NEW GUARDRAIL
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24

17

19
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23

24

18

WB 429+73.82 TO 431+45.70 RT.
NEW GUARDRAIL

18

EB 432+53.70 TO 433+38.08 RT.
NEW GUARDRAIL

EB 432+53.70 TO 434+25.58 LT.
NEW GUARDRAIL

21

22

21

22

EB STA 432+39.25 BE TO 435+39.25
DRIVING LANE DIGOUT

SEE DETAIL

STA 427+11.33

STA 429+73.82

STA 431+45.70

STA 431+45.70

STA 432+54.30

STA 432+54.30

STA 434+51.18

STA 436+38.68

STA 427+61.93

STA 429+49.43

STA 432+53.70

STA 432+53.70

STA 434+25.58

STA 444+86.73

I-90 WESTBOUND

I-90 EASTBOUND

EB STA 419+50.00 TO 421+50.00
FULL WIDTH DIGOUT

SEE DETAIL
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EB 444+74.23 TO 456+03.73 RT.
REMOVE GUARDRAIL
EB 444+86.73 TO 455+92.98 RT.
NEW GUARDRAIL

WB 449+50.00 TO 463+37.50 LT.
REMOVE GUARDRAIL
WB 449+62.50 TO 463+31.25 LT.
NEW GUARDRAIL

25

26

26

25

STA 449+62.50 STA 463+31.25

STA 455+92.98
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R.P. 521.8
PAVE EXISTING MEDIAN U-TURN OPENING.

SEE DETAIL

I-90 WESTBOUND

I-90 EASTBOUND
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00
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0+

00
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00
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0+

00
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0+

00

EB 526+57.50 TO 539+20.00 RT.
REMOVE GUARDRAIL
EB 526+76.25 TO 539+07.50 RT.
NEW GUARDRAIL

WB 534+42.15 TO 545+73.40 LT.
REMOVE GUARDRAIL
WB 534+42.15 TO 545+60.90 LT.
NEW GUARDRAIL

27

28

28

27

STA 534+42.15 STA 545+60.90

STA 526+76.25 STA 539+07.50
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WB STA 560+50.00 TO 561+75.00
FULL WIDTH DIGOUT

SEE DETAIL

I-90 WESTBOUND

I-90 EASTBOUND

STA 607+15.88

STA 605+44.00

STA 604+46.00

STA 602+49.13

STA 602+83.52

STA 611+25.88STA 605+54.00
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W.B. 624+15.00
E.B. 624+15.00
END PROJECT
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EB 600+46.00 TO 604+46.00 LT.
REMOVE GUARDRAIL
EB 604+61.63 TO 604+46.00 LT.
NEW GUARDRAIL

EB 602+33.50 TO 604+46.00 RT.
REMOVE GUARDRAIL
EB 602+49.13 TO 604+46.00 RT.
NEW GUARDRAIL

EB 605+44.00 TO 609+94.00 RT.
REMOVE GUARDRAIL
EB 605+44.00 TO 609+94.00 RT.
NEW GUARDRAIL

WB 605+54.00 TO 611+41.50 LT.
REMOVE GUARDRAIL
WB 605+54.00 TO 611+25.88 LT.
NEW GUARDRAIL

WB 605+54.00 TO 609+54.00 RT.
REMOVE GUARDRAIL
WB 605+54.00 TO 609+38.38 RT.
NEW GUARDRAIL

29

30

36

35

33

29

30

33

36

35

WB 602+83.52 TO 604+55.40 RT.
NEW GUARDRAIL

WB 603+71.03 TO 604+55.4 LT.
NEW GUARDRAIL

31

32

31

32

34

EB 605+44.00 TO 607+15.88 RT.
NEW GUARDRAIL

34

STA 620+15.00 TO 628+15.00
CROSSOVER - MAINTAIN & CLOSE

 W.B. 620+15.00 CL I-90
 E.B. 620+15.00 CL I-90 END MILL, OVERLAY

STA 604+55.40
STA 603+71.03

STA 609+38.38STA 605+54.00
STA 604+55.40

STA 600+61.63

STA 604+46.00

STA 605+44.00

STA 609+94.00
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MBB

NOTES AND ABBREVIATIONS:

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

SIGNING AND PAVEMENT MARKING LOCATIONS
ARE APPROXIMATE. PROJECT MANAGER TO
FIELD ADJUST AS NECESSARY.

MOUNT BACK TO BACK

BACKBRACING REQUIRED:
· FOR WOOD POLE SEE DET. DWG.

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

REQUIRED. SEE DET. DWG.
619-19

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

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

USE HARDWARE MEETING
REQUIREMENTS OF SECTION 704

REPLACE SIGN FACE ONLY

BEHIND GUARDRAIL

=
BBR =

RSFO =
BGR =
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FEDERAL AID PROJECT IM 90-9(141)517
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FULL SIZE PRINTS ARE APPROXIMATELY TWICE
ORIGINAL SCALE

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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ESTIMATED BRIDGE PLAN QUANTITIES

MDT STR
ID FEATURE INTERSECTED

GENERAL
LAYOUT

DRAWING
NUMBER

REMOVE GUARD
ANGLE
(LN.FT.)

BRIDGE DECK
CRACK SEAL

(YD²)

REVISE
BRIDGE RAIL -
THRIE BEAM

(LN.FT.)

CLASS A
BRIDGE DECK

REPAIR
(YD²)

CLASS B
BRIDGE DECK

REPAIR
(YD²)

REVISE CONC
BARRIER RAIL

END - BR
(EACH)

01819 LITTLE BIGHORN RIVER 3719 56.0 485.3 319.0 5.8

01820 LITTLE BIGHORN RIVER 11160 83.9 749.5 0.7 4.0

01821 SEP RENO CREEK ROAD 11170 82.7 463.9 4.0

01822 SEP RENO CREEK ROAD 11170 82.7 463.9 4.0

01824 SEP COUNTY ROAD 11176 82.7 363.6 0.1 4.0

01825 SEP COUNTY ROAD 11176 82.7 363.6 0.1 4.0

01827 SEP COUNTY ROAD 11179 82.7 363.9 0.1 4.0

01828 SEP COUNTY ROAD 11179 82.7 363.9 0.3 4.0

PROJECT TOTAL 636.1 3617.6 319.0 7.1 5.0 28.0

01820

01821 I00090517+08091

01822

01824 I00090520+03611

01825

01827 I00090523+06361

01828

I00090517+05022

I00090517+08092

I00090520+03612

I00090523+06362 LIST OF DRAWINGS

B1 21230 LIST OF DRAWINGS AND ESTIMATED BRIDGE PLAN QUANTITIES

B2 21231 GENERAL NOTES AND DECK REPAIR DETAILS

SHEET NO. DWG. NO. TITLE

LITTLE BIGHORN RIVER (01819 EB)

B3 21232 PARTIAL EXISTING & NEW ELEVATION VIEWS - NEW THRIE BEAM RAIL

B4 21233 REVISE BRIDGE RAIL - THRIE BEAM DETAILS 1

LITTLE BIGHORN RIVER (01820 WB)

B6 21235 EXISTING & NEW ELEVATION VIEWS - CONCRETE BARRIER ENDS

B7 21236 BARRIER END REINFORCING DETAILS & BILL OF REINFORCING STEEL

SHEET NO. DWG. NO. TITLE

SEP RENO CR RD (01821 EB & 01822 WB), SEP COUNTY RD (01824 EB & 01825 WB) & SEP COUNTY RD (01827 EB & 01828 WB)

B8 21237 EXISTING & NEW ELEVATION VIEWS - CONCRETE BARRIER ENDS
B5 21234 REVISE BRIDGE RAIL - THRIE BEAM DETAILS 2 B9 21238 BARRIER END REINFORCING DETAILS & BILL OF REINFORCING STEEL

NOTE: Specific Class A Deck Repair areas are not identified in the Contract. See additional notes on Sheet No. B2.
The Project Manager will identify any Class A Bridge Deck Repair areas if they are needed.

*

NOTE: Specific Class B Bridge 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 Bridge Deck Repair areas if they are needed.

**

* **

ANDIN CULLISON
39000 PE
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GENERAL NOTES

WORK SITE VERIFICATION:

Plans were prepared from original drawings and as-built drawings.  No
additional survey information was procured for this project, unless otherwise
noted.  Existing structure dimensions may vary from those shown on the
drawings.  Verify all dimensions necessary to complete the work.

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.

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, Ninth edition - 2020.

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         2 12"
Bottom of Abutment Caps       3"
Concrete Barriers and Curbs       1 12"

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.  Include all costs associated with furnishing and
placing new reinforcing steel in the unit price bid for Revise Concrete Barrier
Rail End - BR.

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.

The suffix "E" denotes epoxy coated reinforcing steel.

GUARD ANGLE REMOVAL:

If two transverse reinforcing bars are not present within 3" of 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 removal of existing guard angle, placement
of new reinforcing steel and concrete in the unit price bid for Remove Guard
Angle.

Include all costs associated with removal and replacement of asphalt and
subgrade necessary to perform guard angle removal in the unit price bid for
Remove Guard Angle.

BRIDGE DECK REPAIR:

See the bridge deck repair section of the Standard Specifications for allowable
repair concrete options.

Quantities shown for Class A and B Bridge Deck Repair may vary from actual
field quantities.

Do not allow traffic onto the repaired deck until the repair concrete has
reached 3500-psi compressive strength minimum.

Submit for approval any substitution of rapid setting Portland cement
concrete for Concrete Class Deck or Concrete Class Structure.  Traffic will not
be permitted on concrete repairs until the specified strength is attained.

A bridge deck condition survey was performed on structure 01819 & 01820.
This information is available for review upon request. Contact Jin Nelson at
phone (406)444-7610. Bridge deck condition surveys are not warranted to be
representative of the actual conditions.

REVISE THRIE BEAM BRIDGE RAIL:

Use fiber reinforced pads meeting the requirements of subsection 711.16 of
the Standard Specifications. Size and position the pads so that not less than
1

2" of the pad protrudes on all sides of the base plate. Punch slotted holes in
pads to match base plate.

Use posts and plates conforming to AASHTO m 270 Grade 36T3. Use metal
guardrail conforming to AASHTO m 180 and lap in direction of traffic.

Galvanize all bolts, nuts, washers and pipe sleeves in accordance with
ASTM F 2329. Galvanize metal guardrail in accordance with ASTM
Specifications A 653 or AASHTO M111.

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.

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

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).

ACRONYMS AND ABBREVIATIONS:

F.F. Denotes Fill Face

C.I. Denotes Clear Cover

CL Denotes Centerline

3
4" Chamfer

Fill face
of Backwall

Fill face
of Backwall

9" ± Removal

4"
 ±

R
em

ov
al

Remove existing
guard angle (Typ.)

Cut anchors at
removal line (Typ.)

1
2" Saw cut

Existing bridge deck surface

Leave all existing
reinforcing bars in place.
Clean prior to placing new
concrete (Typ.)

Existing concrete
Do not disturb

EXISTING GUARD ANGLE REMOVAL NEW BRIDGE END DETAIL

GUARD ANGLE REMOVAL DETAIL 1

Remove Guard
Angle pay item

New Concrete
(See Std.
Specifications
Section 551)

Broom finish

(01819, 01820, 01821, 01822)

3
4" Chamfer

Remove Guard
Angle pay item

New Concrete
(See Std.
Specifications
Section 551)

Broom finish

Fill face
of Backwall

Fill face
of Backwall

9" ± Removal

4"
 ±

R
em

ov
al

Remove existing
guard angle (Typ.)

Cut anchors at
removal line (Typ.)

1
2" Saw cut

Existing bridge deck surface

Leave all existing
reinforcing bars in place.
Clean prior to placing new
concrete (Typ.)

Existing concrete
Do not disturb

EXISTING GUARD ANGLE REMOVAL NEW BRIDGE END DETAIL

GUARD ANGLE REMOVAL DETAIL 2
(01824, 01825, 01827, 01828)
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Remove existing bridge
guardrail and rail posts (Typ.)

Remove existing approach
guardrail, rail posts, and curb taper

Top of curb

Top of deck at
face of curb

MGS Thrie-Beam Bridge Approach Section

(See Road Plans and Detail Dwg. No. 606-23)

159 '-6" Included in the unit price bid for Revise Bridge Rail - Thrie Beam

4"

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

4'-9" 6'-3" * Varies

* NOTE: See Rail Post Spacing Detail, this sheet.

Top of curb

Top of deck at
face of curb

2'
-1

"

PARTIAL EXISTING ELEVATION

PARTIAL NEW ELEVATION

RAIL POST SPACING DETAIL
Scale: 18" = 1'-0"

1'-71
2" 4'-9" 3 spaces at 6'-3" = 18'-9" 4'-3" 2 spaces at 6'-3" = 12'-6" 4'-3" 4'-3" 6'-0"

Curb drain (Typ.)

C Post at C Pier No. 2L

2 spaces at 6'-3" = 12'-6" 2 spaces at 6'-3" = 12'-6"

C Pier No. 1L

L

NOTE: Do not place post centerline within 12" of edge of a curb
drain. Field adjust as necessary. Do not exceed 6'-3" post
spacing.

NOTE: Rail post spacing is symmetric
about C Pier No. 2.

REVISE BRIDGE RAIL NOTES:

1. Include all costs associated with removing the existing bridge
guardrail, rail posts and related hardware in the unit price bid for
"Revise Bridge Rail - Thrie Beam."

2. Include all costs to furnish and install new metal thrie beam,
tubing, posts, anchor bolts, hardware and all labor, other materials
and equipment necessary to complete the item in the unit price bid
for "Revise Bridge Rail - Thrie Beam."

3. Set the rail parallel to the roadway grade. Adjust rail to proper rail
height using vertical slots in rail post or rail post shims.

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

5. Right and left side of structure is referenced to traffic flow.

6. See Sheet No. B2 for additional notes.

B

B4

A

B4

Left side of structure shown (Right side of structure similar)

Left side of structure shown (Right side of structure similar)

(Left side of structure shown, Right side of structure similar)

C

B4

End of curb &
concrete end post

C Rail post (Typ.)L

End
of curb

1'-71
2"

C Rail post (Typ.)L

L
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Concrete end post

Remove guard rail & wood block out (Typ.)

Cut anchor bolts flush with concrete

Top of Curb

Top of deck
at face of curb

Remove existing rail, post,
and mounting hardware

Leave existing
anchorage in place

Remove guard rail & wood block outs

Existing curb reinforcing (Typ.)

C 5 8" Ø Hex bolt with hex
nut, flat washer and lock
washer (Typ. @ tubing)

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

11
4" Ø x 113

16" Galvanized
extra strong pipe sleeve

Standard Thrie
beam guardrail

10" x 9" x 1"
Steel base plate

C 5 8" Ø Oval shouldered
buttonhead bolt with hex
nut, lock washer, flat
washer and plate washer.

Fiber
reinforced
pad

L

L

2'
-1

"

E

B5

B4

D5"1'-17
16"

2'
-0

"

2'
-1

"

EXISTING GUARDRAIL AT END OF CURBA

B3
EXISTING GUARDRAIL ON CURBB

B3

Scale: 1" = 1'-0"
NEW RAIL & POST SECTIONC

B3

3"
3"

11
2"

11
2"

9"

13
4"5"31

4"

1
2"

10"

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

1
4

Except face
of post

45°

Front flange
of post

1
4

1
4

6"

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

Top of deck
at face of curb Scale: 1 1/2" = 1'-0"

STEEL BASE PLATED

B4

6"
11

2"
11

2"

9"

3"

10"

1"
1"

RAIL POST SHIM DETAIL
Scale: 1 12" = 1'-0"

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

1
8" Steel shim

W6 x 20 Rail Post
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C Post

15
8"

4"
15

8"

C Post

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

2"
4 

sp
ac

es
 a

t 
3 

13
16

" 
=

 1
'-

31
4"

2"

C 11
16" Ø x 1 14" Horizontal

slotted holes in post flange

C 11
16" Ø Holes in tubes

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

C 11
16" Ø x 1" Vertical

slotted hole in post flange

END POST INTERMEDIATE POST

NOTE: Thrie-beam bridge rail
not shown for clarity.

C Rail post
15

8"

1'-4" Min to 2'-0" Max

1'-0" 1'-0"
4" x 3" x 14" Structural tubing

Sleeve member

F

B5

15
8"

15
8" at splice

1
4" Ø Pin (driving fit) or welded lug (Typ.)

TUBE SPLICE DETAIL

RAIL POST VIEWE

B4

1
4" Ø Pin (driving fit)

or welded lug

4" x 3" x 14"  Structural tubing

Sleeve member

Scale: 3" = 1'-0"
TUBE SPLICE SECTIONF

B5

33
8"

(T
yp

.)

23
8"

(Typ.)

SLEEVE FABRICATION OPTIONS
Scale: 3" = 1'-0"

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".

Direction of Traffic Flow
C 29

32" Ø x 1 18" Slots at regular splices

C 3 4" x 2 12"
Regular post slots

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

RAIL SPLICE DETAIL

NOTE: Provide 5 8" Ø oval
shoulder buttonhead bolts with
hex nuts at all splice slots.

2" 41
4" 41

4" 2"

1'-01
2"

(Lap)

At Regular splices

2"
C 11

16" Ø Drain hole

3
16" P

1
4 0

45°

L

TUBE CAP DETAIL
Scale: 6" = 1'-0"

L

L

L

L

L

L L

L

L

ADVERTISED COPY



EX
IS

TI
N

G
 &

 N
EW

 E
LE

V
A

TI
O

N
V

IE
W

S
 -

 C
O

N
C

R
ET

E 
B

A
R

R
IE

R
EN

D
S

21235

10066000

B6

G
.J

.N
.

G
.J

.N
.

D
.C

.M
.

01
-2

3-
26

01
-2

3-
26

04
-0

7-
26

G
A

R
R

Y
O

W
EN

 -
 S

O
U

TH

0
1

8
2

0
 (

W
.B

.)

IM
 9

0
-9

(1
4

1
)5

1
7

B
IG

 H
O

R
N

DRAWING NO.

UPN NUMBER

D
E
S
IG

N
E
D

D
R
A
W

N

C
H

E
C
K
E
D

R
E
V
IS

E
D

R
E
V
IS

E
D

R
E
V
IS

E
D

R
E
V
IS

E
D

SHEET NO.

S
C
A
LE

:

PR
O

JE
C
T 

N
A
M

E

M
D

T 
S
TR

U
C
TU

R
E 

ID

FE
D

ER
A
L 

A
ID

 P
R
O

JE
C
T

C
O

U
N

TY

6/
3/

20
26

 9
:5

0:
23

 A
M

10
06

60
00

B
R
R
EH

00
1.

dw
g 

\ 
R
EH

00
4

M
O
N
TA
N
A

D
ep

ar
tm

en
t o

f T
ra

ns
po

rta
tio

n

B
R
ID

G
E 

B
U

R
EA

U
1/

2"
 =

 1
'-

0"

Remove existing approach guardrail, rail
 posts & curb taper (See Road Plans)

EXISTING ELEVATION VIEW

B6

G

B6

H

4'-0"
Existing barrier removal

4'-0"
Existing barrier removal

Previous
removal line

New
removal line

B6

I

4'-0"
New barrier replacement

B6

J

4'-0"
New barrier replacement

NEW ELEVATION VIEW

Left side of structure shown, Right side of structure similar

Left side of structure shown, Right side of structure similar

1'
-9

"

Finished grade
at face of barrier

2'
-0

"
2'

-0
"

For barrier to approach rail
connection, see Approach Rail
Attachment Detail on Sheet No. B7

MGS Thrie-Beam Bridge Approach Section

(See Road Plans and Detail Dwg. No. 606-23)

2'
-0

"

Removal line

Existing reinforcing to
remain in place. Clean
prior to placing new
concrete (Typ.)

EXISTING BARRIER SECTIONH

B6
EXISTING BARRIER SECTIONG

B6

Existing reinforcing (Typ.)
(Clean remain in place
Longit. reinforcing, prior
to placing new concrete)

REVISE CONCRETE BARRIER RAIL END NOTES:

1. Include all costs associated with removing existing barrier end, cleaning
exposed reinforcing steel, preparation of surfaces, placing new reinforcing
steel and barrier end hardware, and placing new concrete in the unit price bid
for Revise Conc Barrier Rail End - BR.

2. See Road Plans for payment for removal of existing approach rail, rail posts
and curb tapers.

3. Right and left side of structure is referenced to traffic flow.

4. Place a 12" deep neat saw cut at the removal line around the perimeter of the
barrier.

5. See Sheet No. B2 for additional notes.

6. See Sheet No. B7 for Barrier End Reinforcing Details, and Bill of Reinforcing
Steel.

Removal Area

Existing Concrete

New Concrete

NEW BARRIER SECTIONJ

B6
NEW BARRIER SECTIONI

B6
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"

Match profile
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barrier back face
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4" Chamfer (Typ.)

Vertical
barrier face

B2~#4E U-Bar to
match existing
U-Bars
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(Typ. this face)
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Reinforcing (Typ.)

Finished grade at
face of barrier

31
2"

111
2"

Finished grade at
face of barrier

Match profile
of existing
barrier back face

3
4" Chamfer (Typ.)

Vertical
barrier face

B2~#4E U-Bar to
match existing
U-Bars

B4~#4E Bent Bars
(Typ. this face)

31
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111
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B100~#4E Longit.
Bars cut to fit (Typ.)2'
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"

Fi
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ify
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Reinforcing (Typ.)

B1~#4E U-Bar to
match existing
embedded reinforcing
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TYPE STR

L

TYPE 17

 C

B

D

TYPE 28

D

C

A

B

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

Mark Size No. Type Length A B C D E G N
33B1 2'-5"2'-4"51

2"5'-11
2"8#4E

B2 17 81
2"3'-1"12#4E

FOR INFORMATION PURPOSES ONLYBARRIER END REINFORCING DETAIL NOTES:

1. Additional existing barrier and slab reinforcing omitted for clarity.

2. Verify all dimensions in the field before ordering materials and fabrication.

3. The suffix E denotes epoxy coated reinforcing.

B3 17 51
2"2'-10"4#4E

B100 STR 3'-81
2"16#4E

1'-9"71
2"

B4 28 6"1'-3 12"2'-4"1'-5"3'-9"12#4E

B2~#4E U-Bars
to match B1~#4E U-bars

B100~#4E Longit. Bars (Typ.)
(Cut to fit when required)

B1~#4E U-Bars

B3~#4E
U-Bar

3-B4~#4E Bent Bar

2'-61
2" 1'-51

2" Transition to
existing barrier surface

4'-0"

Toe of existing barrier

2'-61
2"1'-51

2" Transition to
existing barrier surface

4'-0"

B2~#4E U-Bars
to match existing U-barsB3~#4E U-Bar

Existing
U-Bars (Typ.)

Existing Longit. Bars (Typ.)

BARRIER REINFORCING PLAN VIEW
Left side of structure shown, Right side of structure similar

BARRIER REINFORCING ELEVATION VIEW
Left side of structure shown, Right side of structure similar

B2~#4E U-Bars
to match B1~#4E U-bars

B1~#4E U-Bars

B3~#4E
U-Bar

4'-0"

2'
-8

"

2" Cl.

3-B4~#4E Bent Bar

Existing barrier reinforcing (Typ.)

Top of existing barrier B2~#4E U-Bars
to match existing U-bars

4'-0"

B3~#4E
U-Bar

Top of finished grade
at face of barrier

B4~#4E
Bent Bars
(Evenly
spaced)

B100~#4E Longit. Bars
(Cut to fit when required)

B4~#4E
Bent Bars
(Evenly
spaced) 2'

-0
"

1'-7" 8"

2'-3"

 11
2" Ø galvanized standard pipe

sleeve cast in place for 7 8" bolts

1'
-9

"

75
8"

75
8"

31
3

16
"

31
3

16
"

33
8"

53
8"

APPROACH RAIL ATTACHMENT
ELEVATION VIEW

Approach end shown (departure end similar)

Finished grade at
face of barrier

2'-4" 9"11
2"

1'-9"71
2"

End of
barrier

End of
barrier End of

barrier
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Remove existing approach guardrail, rail
 posts & curb taper (See Road Plans)

EXISTING ELEVATION VIEW

4'-0"
Existing barrier removal

4'-0"
Existing barrier removal

Previous
removal line

New
removal line

Left side of structure shown, Right side of structure similar

2'
-0

"

K

B8

L

B8

4'-0"
New barrier replacement

4'-0"
New barrier replacement

NEW ELEVATION VIEW
Left side of structure shown, Right side of structure similar

1'
-9

"

2'
-0

"

For barrier to approach rail
connection, see Approach Rail
Attachment Detail on Sheet No. B7

MGS Thrie-Beam Bridge Approach Section
(See Road Plans and Detail Dwg. No. 606-23)

M

B8

N

B8

REVISE CONCRETE BARRIER RAIL END NOTES:

1. See Sheet Nos. B2 & B6 for additional notes.

2. See Sheet No. B9 for Barrier End Reinforcing Details, and Bill of Reinforcing
Steel.

Finished grade
at face of barrier

End of
Wingwall

End of
Wingwall

End of
Wingwall

End of
Wingwall

EXISTING BARRIER SECTIONL

B8
EXISTING BARRIER SECTIONK

B8

Existing reinforcing (Typ.)
(Clean remain in place
Longit. reinforcing, prior
to placing new concrete)

2'
-0

"

Removal line

Existing reinforcing to
remain in place. Clean
prior to placing new
concrete (Typ.)

NEW BARRIER SECTIONM

B8

Match profile
of existing
barrier back face

3
4" Chamfer (Typ.)

Vertical
barrier face

B2~#4E U-Bar to
match existing
U-Bars

B4~#4E Bent Bars
(Typ. this face)

31
2"

111
2"

B100~#4E Longit.
Bars cut to fit (Typ.)2'

-8
"

Fi
el

d 
V
er

ify

B1~#4E U-Bar to
match existing
embedded reinforcing

Existing
Reinforcing (Typ.)

2'
-0

"

Match profile
of existing
barrier back face

3
4" Chamfer (Typ.)

Vertical
barrier face

B2~#4E U-Bar to
match existing
U-Bars

B4~#4E Bent Bars
(Typ. this face)

Existing
Reinforcing (Typ.)

31
2"

111
2"

NEW BARRIER SECTIONN

B8
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TYPE STR

L

TYPE 17

 C

B

D

TYPE 28

D

C

A

B

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

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

33B1 2'-5"2'-4"51
2"5'-11

2"8#4E
B2 17 81

2"3'-1"12#4E

FOR INFORMATION PURPOSES ONLYBARRIER END REINFORCING DETAIL NOTES:

1. Additional existing barrier and slab reinforcing omitted for clarity.

2. Verify all dimensions in the field before ordering materials and fabrication.

3. The suffix E denotes epoxy coated reinforcing.

B3 17 51
2"2'-10"4#4E

B100 STR 3'-81
2"16#4E

1'-9"71
2"

B4 28 6"1'-3 12"2'-4"1'-5"3'-9"12#4E

2'-4" 9"11
2"

1'-9"71
2"

FOR 01821 E.B.

33B1 2'-5"2'-4"51
2"5'-11

2"8#4E
B2 17 81

2"3'-1"12#4E
B3 17 51

2"2'-10"4#4E

B100 STR 3'-81
2"16#4E

1'-9"71
2"

B4 28 6"2'-4"1'-5"3'-9"12#4E

2'-4" 9"11
2"

1'-9"71
2"

FOR 01822 W.B.

33B1 2'-5"2'-4"51
2"5'-11

2"8#4E
B2 17 81

2"3'-1"12#4E
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FOR 01825 W.B.
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2"5'-11
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FOR 01828 W.B.

B2~#4E U-Bars
to match B1~#4E U-bars

B100~#4E Longit. Bars (Typ.)
(Cut to fit when required)

B1~#4E U-Bars

B3~#4E
U-Bar

3-B4~#4E Bent Bar

2'-61
2" 1'-51

2" Transition to
existing barrier surface

4'-0"

Toe of existing barrier

2'-61
2"1'-51

2" Transition to
existing barrier surface

4'-0"

B2~#4E U-Bars
to match existing U-barsB3~#4E U-Bar

Existing
U-Bars (Typ.)

Existing Longit. Bars (Typ.)

BARRIER REINFORCING PLAN VIEW
Left side of structure shown, Right side of structure similar

3-B4~#4E Bent Bar

BARRIER REINFORCING ELEVATION VIEW
Left side of structure shown, Right side of structure similar

B2~#4E U-Bars
to match B1~#4E U-bars

B1~#4E U-Bars

B3~#4E
U-Bar

2'
-8

"

2" Cl.

Existing barrier reinforcing (Typ.)

Top of existing barrier B2~#4E U-Bars
to match existing U-bars

4'-0"

B3~#4E
U-Bar

B100~#4E Longit. Bars
(Cut to fit when required)

B4~#4E
Bent Bars
(Evenly
spaced) 2'

-0
"

End of
barrier End of

barrier

4'-0"

TYPE 33
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Bent Bars
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spaced)

1'-3 12"

1'-3 12"
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