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THIS PROJECT

MONTANA DEPARTMENT OF TRANSPORTATION

ROADWAY & ROADSIDE SAFETY IMPROVEMENTS
SF 189 SOUTH D5 SAFETY IMPRV

CARBON, STILLWATER, & YELLOWSTONE

FEDERAL AID PROJECT  HSIP STWD(817)

LENGTH N/A MILES

SITE 1
SEC 20, T2S, R20E

S-306 / RAPELJE RD
C000306 - RP 1.095 TO RP 1.295

SIGNING, LIGHTING, RUMBLE STRIPS

SITE 3
SEC 23, T4S, R18E

S-419 / NYE RD
C000419

RP 0.000 TO RP 3.098
RUMBLE STRIPS

SITE 2
SEC 36, T7S, R20E

S-308
C000308

RP 2.400 TO RP 3.000
SIGNING, FLASHERS

SITE 7
L-56-505 / NEIBAUER RD

C056505 - RP 3.708 TO RP 4.108
L-56-530 / S 72ND ST W

C056530 - RP 2.950 TO RP 3.350
INTERSECTION SIGNING

SITE 5
L-56-527 / DANFORD RD

C056527 - RP 1.765 TO RP 2.165
L-56-530 / S 72ND ST W

C056530 - RP 1.952 TO RP 2.352
INTERSECTION SIGNING

SITE 4
L-56-530 / S 72ND ST W

C056530 - RP 0.948 TO RP 1.348
L-56-507 / LAUREL AIRPORT RD
C056507 - RP 2.802 TO RP 3.202

INTERSECTION SIGNING, LIGHTING

SITE 6
L-56-507 / S 64TH ST W
C056507 - RP 4.742 TO RP 5.142
L-56-527 / DANFORD RD
C056527 - RP 0.804 TO RP 1.204
INTERSECTION SIGNING

SITE 8
L-56-505 / NEIBAUER RD
C056505 - RP 2.738 TO RP 3.138
L-56-507 / S 64TH ST W
C056507 - RP 5.740 TO RP 6.140
INTERSECTION SIGNING

SITE 11
L-56-530 / S 72ND ST W

C056530 - RP 3.948 TO RP 4.348
L-56-526 / HESPER RD

C000679 - RP 5.195 TO RP 5.595
INTERSECTION SIGNING, LIGHTING

SITE 12
L-56-526 / HESPER RD

C000679 - RP 4.220 TO RP 4.620
L-56-507 / S 64TH ST W

C056507 - RP 6.741 TO RP 7.141
INTERSECTION SIGNING, LIGHTING

SITE 15
L-56-1324 / S 72ND ST W

C226028 - RP 0.000 TO RP 0.200
S-532 / KING AVE W

C000532 - RP 13.350 TO RP 13.750
L-56-530 / S 72ND ST W

C056530 - RP 4.950 TO RP 5.150
INTERSECTION SIGNING

SITE 16
L-56-507 / S 64TH ST W
C056507 - RP 7.744  TO RP 8.144
S-532 / KING AVE W
C000532 - RP 14.115 TO RP 14.515
INTERSECTION SIGNING, LIGHTING

SITE 13 - BY OTHERS
L-56-506 / S 56TH ST W
C056506 - RP 2.800 TO RP 3.200
L-56-526 / HESPER RD
C000679 - RP 3.223 TO RP 3.623
INTERSECTION SIGNING

SITE 14 - BY OTHERS
L-56-526 / HESPER RD
C000679 - RP 2.224 TO RP 2.624
L-56-525 / S 48TH ST W
C224862 - RP 2.799 TO RP 3.199
INTERSECTION SIGNING

SITE 10
L-56-505 / NEIBAUER RD
C056505 - RP 0.739 TO RP 1.139
L-56-525 / S 48TH ST W
C224862 - RP 3.801 TO RP 4.201
INTERSECTION SIGNING, FLASHER

SITE 9 - BY OTHERS
L-56-505 / NEIBAUER RD
C056505 - RP 1.740 TO RP 2.140
L-56-506 / S 56TH ST W
C056506 - RP 3.802 TO RP 4.202
INTERSECTION SIGNING

SITE 18
SEC 07, T2S, R24E

19TH AVE / OLD US 10
C105208 - RP 0.400 TO RP 0.464

SIGNING, FLASHER

MONTANA
DEPARTMENT OF TRANSPORTATION

RECEIVED   :

TRAFFIC & SAFETY ENGINEER DATE

DATE

BY

BY

SITE 17 - BY OTHERS
L-56-525 / S 48TH ST W
C224862 - RP 1.799  TO RP 2.199
S-532 / KING AVE W
C000532 - RP 16.361 TO RP 16.761
INTERSECTION SIGNING

ADVERTISED COPY
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TABLE OF CONTENTS
ROAD PLANS SHEET NO.

TITLE SHEET 1

TABLE OF CONTENTS     2

NOTES     2

SUMMARIES 3
PAVEMENT MARKINGS 3

RUMBLE STRIPS 3

DETAILS 4

SIGNING PLANS
SUMMARY S1

SPECIFICATIONS S2-S10

PLANS S11-S24

ELECTRICAL PLANS
SUMMARY E1

DETAILS E2-E8

PLANS E9-E15

BASIS OF PLAN QUANTITIES
EMULSIFIED ASPHALT - FOG SEAL (RUMBLE STRIPS) = 0.10 GAL. PER SQ.YARD (UNDILUTED)

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.

WETLANDS
WETLANDS MAY EXIST ADJACENT TO THE ROADWAY AND BEYOND THE
PROJECT LIMITS. ANY ACTION IMPACTING WETLAND AREAS IS THE
RESPONSIBILITY OF THE CONTRACTOR.

NOTES
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DIRECTION OF TRAVEL

LANE EDGE
STRIPE

SPAN

RADIUS DEPTH

EDGE OF
TRAVEL
LANEDIRECTION OF TRAVEL

LANE EDGE
STRIPE

12"

COLD MILLED
RUMBLE STRIP

NARROW SHOULDER INSTALLATION
(ASPHALT PAVEMENT)

6"

EDGE OF PAVEMENT

2'

DETAIL MODIFIES MDT STANDARD DETAIL 411-03 FOR SITE SPECIFIC CONDITIONS

12"

6"

ISOMETRIC VIEW

B

B

A A

PLAN

DEPTH

SECTION B-BSECTION A-A

SPANRADIUS

6 7/8" TO 8 3/8"12" MAX.

DEPTH

ASPHALT 1/2" TO 3/4"

2'

CONTINUOUS
RUMBLE STRIPS

20'45'

DISCONTINUE RUMBLE STRIPS FOR PUBLIC APPROACHES

RADIUS POINT

2'EDGE OF
PAVEMENT

12"

SITE 3
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NOTES

1. DO NOT INSTALL RUMBLE  STRIPS OVER CONCRETE BRIDGE DECKS OR WHERE OBSTACLES, SUCH AS
CONCRETE BARRIER RAIL, PREVENT PROPER PLACEMENT.

2. IF SHOULDER IS LESS THAN 2' WIDE, CONSULT WITH PROJECT MANAGER.
3. DISCONTINUE CONTINUOUS RUMBLE STRIPS IN FRONT OF GUARDRAIL.
4. CONTINUE RUMBLE STRIPS ALONG THE FULL LENGTH INCLUDING ANY TAPERS, OF MAILBOX TURNOUTS,

SCENIC TURNOUTS, HISTORIC MARKER TURNOUTS, FIELD FARM APPROACHES, ETC.
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NOTES:
· LT. AND RT. SIGN ORIENTATION BASED FROM WEST TO EAST AND SOUTH TO NORTH.
· MOUNTING HEIGHT MEASURED FROM THE BOTTOM OF THE PRIMARY SIGN.

= FRANGIBLE SIGN POST
   BREAKAWAY DEVICE REQUIRED.

R.S.F.O. = REPLACE SIGN FACE ONLY

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

SP
EC

IF
IC

A
TI

O
N

S
D

E
S

IG
N

E
D

 B
Y

S
M

M
02

/2
9/

20
24

R
E

V
IE

W
E

D
 B

Y
LJ

F
03

/0
1/

20
24

C
H

E
C

K
E

D
 B

Y
R

C
L

03
/0

4/
20

24

 
 

 

 
 

 

 
 

S2

SF
 1

89
 S

O
U

TH
 D

5 
SA

FE
TY

 IM
PR

V

C
A

R
B

O
N

, S
TI

LL
W

A
TE

R
, &

 Y
EL

LO
W

ST
O

N
E

H
SI

P 
ST

W
D

(8
17

)

99
12

00
0

SI
G

N
IN

G
 P

LA
N

S
3/

7/
20

24
 9

:2
7 

A
M

99
12

00
0S

IS
U

M
Z0

1.
D

W
G

SITE 1

SITE 2

SITE 4

X = STANDARD BREAKAWAY DEVICE:
-FOR WOOD POST SEE DETAILED DRAWING 619-20
-FOR STRUCTURAL STEEL SEE DETAILED DRAWING 619-13
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NOTES:
· LT. AND RT. SIGN ORIENTATION BASED FROM WEST TO EAST AND SOUTH TO NORTH.
· MOUNTING HEIGHT MEASURED FROM THE BOTTOM OF THE PRIMARY SIGN.
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R.S.F.O. = REPLACE SIGN FACE ONLY

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

SP
EC

IF
IC

A
TI

O
N

S
D

E
S

IG
N

E
D

 B
Y

S
M

M
02

/2
9/

20
24

R
E

V
IE

W
E

D
 B

Y
LJ

F
03

/0
1/

20
24

C
H

E
C

K
E

D
 B

Y
R

C
L

03
/0

4/
20

24

 
 

 

 
 

 

 
 

S3

SF
 1

89
 S

O
U

TH
 D

5 
SA

FE
TY

 IM
PR

V

C
A

R
B

O
N

, S
TI

LL
W

A
TE

R
, &

 Y
EL

LO
W

ST
O

N
E

H
SI

P 
ST

W
D

(8
17

)

99
12

00
0

SI
G

N
IN

G
 P

LA
N

S
3/

7/
20

24
 9

:2
7 

A
M

99
12

00
0S

IS
U

M
Z0

1.
D

W
G

SITE 5

ADVERTISED COPY



NOTES:
· LT. AND RT. SIGN ORIENTATION BASED FROM WEST TO EAST AND SOUTH TO NORTH.
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SITE 7

ADVERTISED COPY



NOTES:
· LT. AND RT. SIGN ORIENTATION BASED FROM WEST TO EAST AND SOUTH TO NORTH.
· MOUNTING HEIGHT MEASURED FROM THE BOTTOM OF THE PRIMARY SIGN.
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NOTES:
· LT. AND RT. SIGN ORIENTATION BASED FROM WEST TO EAST AND SOUTH TO NORTH.
· MOUNTING HEIGHT MEASURED FROM THE BOTTOM OF THE PRIMARY SIGN.

= FRANGIBLE SIGN POST
   BREAKAWAY DEVICE REQUIRED.
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· LT. AND RT. SIGN ORIENTATION BASED FROM WEST TO EAST AND SOUTH TO NORTH.
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NOTE: LT. AND RT. SIGN ORIENTATION BASED
FROM WEST TO EAST AND SOUTH TO NORTH

12" OFFSET (TYP)

12'
LANE

WIDTH

CENTERLINE
OF PAVEMENT

A A

EDGE OF
DRIVING

LANE

17'-8"

PLAN VIEW
N.T.S

SHOULDER
(TYP)

EDGE OF
DRIVING LANE

(TYP)

12'

250'

STOP AHEAD

STOP SIGN

SEE DETAIL
BELOW

12'

24'

8'-4"

8'-4"

17'-8"

24'

17'-8"

88'-8"

STOP

AHEAD

5
16"

4" (TYP) 4' (TYP)

SECTION A-A
N.T.S.

6'-0"

1'-2" 3'-8" 1'-2"

M
O

U
N

TI
N

G
 H

EI
G

H
T

7'
0"

3'
-6

"

W1-7a

SLOPE TOP

SIGN FACE

GAIN

BARN POLE (TYP.)
5" DIA. TREATED TIMBER

TWO-DIRECTION LARGE ARROW DETAIL

NOTE: MOUNT 60"X30" W1-7
TWO-DIRECTION ARROW DESIGN
CENTERED ON A 72"X42" ALUMINUM
INCREMENT TO PROVIDE A 6" WIDE
DIAGONAL BORDER AROUND THE
PERIMETER. BLACK DIAGONAL
STRIPES ARE 3" IN WIDTH APPLIED
AT A 45 DEGREE ANGLE ON A
YELLOW BACKGROUND.

NOTE: DETERMINE POLE LENGTHS IN
THE FIELD TO COMPLY WITH
MOUNTING HEIGHTS AND
EMBEDMENT DEPTHS.
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RP 3.141
END SHOULDER
RUMBLE STRIPS

RP 0.18
BEGIN SHOULDER

RUMBLE STRIPS
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250'175'

100'

100'

STOP AHEAD
PAVEMENT
MARKING

STOP AHEAD
PAVEMENT

MARKING

STOP AHEAD
PAVEMENT
MARKING

STOP AHEAD
PAVEMENT
MARKING

STOP BAR (TYP.)

STOP
ALL WAY

ST
OP

AL
L 

W
AY

ST
OP

AL
L 

W
AY

STOP
ALL WAY

STOP
ALL WAY

STOP
ALL W

AY

STOP
ALL W

AY

STOP
ALL WAY

STO
P

AHE
AD

STOP

AHEAD

STOP

AHEAD

STOP

AHEAD

NOTE: LT. AND RT. SIGN ORIENTATION BASED
FROM WEST TO EAST AND SOUTH TO NORTH
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REPLACE
15H
W3-1
LT.

NEW
15I
W3-1
RT.

REPLACE
15G
R1-1
LT.

NEW
15F
R1-1
RT.

REPLACE
15C
R1-1

LT.

NEW
15B
R1-1

LT.

REPLACE
15O

D3-1 (2)
D3-1 (2)

R1-1
RT.

NEW
15N
R1-1

LT.

REPLACE
15K
R1-1
RT.

NEW
15J
R1-1
RT.

REPLACE
15L
W3-1
RT.

NEW
15M

W3-1
LT.

REPLACE
15P

W3-1
RT.

NEW
15A

W3-1
LT.

NEW
15D

W3-1
LT.

NEW
15E
W3-1
RT.

450'
400'

175'

400'

STOP AHEAD
PAVEMENT
MARKING

STOP AHEAD
PAVEMENT

MARKING

STOP AHEAD
PAVEMENT
MARKING

STOP BAR (TYP.)

STOP AHEAD
PAVEMENT
MARKING

REPLACE
15Q
R1-2
RT.

STOP

ST
OP

ST
OP

STOPSTOP

STOP

STOP

STOP

STO
P

AHE
AD

STOP

AHEAD

STOP

AHEAD

STOP

AHEAD

NOTE: LT. AND RT. SIGN ORIENTATION BASED
FROM WEST TO EAST AND SOUTH TO NORTH
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PBPB

ICTCICTC

ICTC

PWR-OH

PWR-OH

PWR-OH

PW
R-OH

PW
R-OH

PWR-OH

PWR-OH

PWR-OH

PWR-OH

PWR-OH

PWR-OH

PWR-OH

PW
R-OH

PW
R-OH

PWR-OH

PWR-OH

PWR-OH

PWR-OH

PW
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S
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S
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S
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REPLACE
16C

W3-1
LT.

NEW
16D
W3-1
RT.

REPLACE
16B
R1-1

W4-4P
LT.

NEW
16E
R1-1
W4-4P
RT.

REPLACE
16H
R1-1
W4-4P
RT.

NEW
16K

D3-1 (2)
D3-1 (2)

R1-1
W4-4P

LT.

NEW
16A

W2-1
W16-8P

LT.

REPLACE
16L
W2-1
W16-8P
RT.

REPLACE
16F

W2-1
W16-8P

LT.

NEW
16G
W2-1
W16-8P
RT.

REPLACE
16I
W3-1
RT.

NEW
16J

W3-1
LT.

400'

250'

250'

400'

STOP AHEAD
PAVEMENT
MARKING

STOP AHEAD
PAVEMENT
MARKING

STOP BAR (TYP.)

PB

PB

PB

SEE ELECTRICAL PLANS

TYPE A DELINEATOR (TYP.)

STOP
CROSS TRAFFIC
DOES NOT STOP

STOP
CROSS TRAFFIC
DOES NOT STOP

STOP
CROSS TRAFFIC
DOES NOT STOP

STOP
CROSS TRAFFIC
DOES NOT STOP

STOP

AHEAD

STOP

AHEAD

NOTE: LT. AND RT. SIGN ORIENTATION BASED
FROM WEST TO EAST AND SOUTH TO NORTH
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PB

PB

PB

REPLACE
18A

D3-1 (2)
D3-2 (2)

R1-1
LT.

INSTALL FLASHING RED
BEACON ON SIGN (TYP.)
SEE ELECTRICAL PLANS

REPLACE
18B

D3-1 (2)
D3-1 (2)

R1-1
RT.

STOP
STOP

NOTE: LT. AND RT. SIGN ORIENTATION BASED
FROM WEST TO EAST AND SOUTH TO NORTH
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ITEM NO. MATERIAL UNIT #1 #2 #3 #4 #5 #6

616 343 920 CONDUIT - PLASTIC 2 IN

TOTAL

LNFT 245 215 240

1.4 1.2 1.2 1.2

580 445 580

0 0 445 0

1 0 0 1 0

2 0 2 0 2 2

0 3 0 8 0 0

0 0 0 0 1 1

8

13

2,105 0 175 825

11 1.2 3.8

3,370 0 505 840

445 0 0

3 0

1

SITE 1
    

OLD
 US10

 & RAPELJ
E RD.

ELECTRICAL QUANTITY SUMMARY

SITE 2
    

  S
-30

8 C
URVES

SITE 4
    

  L
AUREL A

IRPORT RD. &
 72

ND ST W

SITE 10
    

  N
EIBAUER RD. &

 48
TH ST. W

SITE 11
    

  H
ESPER RD. &

 72
ND ST. W

SITE 16
    

  K
ING AVE. W

 & S 64
TH ST. W

616 783 007 PULL BOX - COMPOSITE TYPE 2 EACH

617 000 000 FOUNDATION - CONCRETE CUYD

617 123 108 CONDUCTOR - COPPER 8 AWG - 600V LNFT

617 123 110 CONDUCTOR - COPPER 10 AWG - 600V LNFT

 617 033 212 CABLE - COPPER 3AWG12 - 600V LNFT

617 033 314 CABLE - COPPER 5AWG14 - 600V LNFT

617 333 000 SERVICE ASSEMBLY - MODIFY EACH

617 333 100 SERVICE ASSEMBLY EACH

617 183 056 STANDARD - STL TYPE 10-A-500-6 EACH

617 303 300 HIGH EFFICACY LUMINAIRE LED EACH

617 483 110 SIG-TRAF 1 COL-1 WAY-12 EACH

617 673 200 SIG STANDARD TYPE I-200 EACH

617 763 410 RADAR VEHICLE DETECTION EACH

617 781 000 REMOVE AND SALVAGE MISC ELECTRICAL LS

20

5,355

535

3

10

8

9

2 2 30 2 8

515 445 5050 370 2,415

75 160 1800 120 0

0 1 10 1 0

0 0 00 0 8

2 2 20 2 0

0 0 03 0 4

617 523 010 SOLAR SIG-TRAF 1 COLOR-1 WAY 12 EACH 3 0 0 03 0 0

#7

405

1.0

420

0

2

0

0

1

SITE 18
    

  O
LD

 U.S.10
 & 19

TH AVE. W

3

1,105

0

0

2

0

2

0

0 0 0 0 1 12617 909 110 SERVICE CONNECT EACH 0
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PULL BOX - COMPOSITE
MINIMUM DIMENSIONS

TYPE 1 TYPE 2 TYPE 3
L
W
D
I D L
I D W
C L
C W

=
=
=
=
=
=
=

L
W
D
I D L
I D W
C L
C W

=
=
=
=
=
=
=

L
W
D
I D L
I D W
C L
C W

=
=
=
=
=
=
=

3"

23"

CONCRETE SIDEWALK OR ASPHALT

STUB CONDUIT 4" TO 6"
ABOVE BOTTOM OF PULL BOX

1" CLEAN STONE
DRAINAGE NO HIGHER
THAN 2" INSIDE
BOTTOM OF PULL BOX

12"

23"

CONCRETE PAD

STUB CONDUIT 4" TO 6"
ABOVE BOTTOM OF PULL BOX

W
L

D

CWCL

IDLIDW

20"
13"
12"
17"
10"
18"
11"

25"
15"
12"
21"
11"
23"
13"

32"
19"
12"
28"
15"
30"
17"

1" CLEAN STONE
DRAINAGE NO HIGHER
THAN 2" INSIDE
BOTTOM OF PULL BOX

CONDUIT IN PLACE
AS REQUIRED

CONDUIT IN PLACE
AS REQUIRED

12"
3"

ELECTRICAL BOND. NO.6 AWG
COPPER OR EQUAL IF METAL CONDUIT

ELECTRICAL BOND. NO.6 AWG
COPPER OR EQUAL IF METAL CONDUIT

NO SCALE

12"

PULL BOX-COMPOSITE
TYPE 1,2 & 3

PULL BOX INSTALLED IN A SIDEWALK OR ASPHALT

PULL BOX INSTALLED IN DIRT
INSTALL ANTI-ABRASION BUSHINGS
PRIOR TO INSTALLING CONDUCTOR.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

8 8

8

8

8
8

8
8

8
8

8

10

10

10

10

10

10

4

4

4
4

4

10

10

10

10

10

10
10

10

IDENTITY

NO.

DESCRIPTIVE

SYMBOL &

WIRE SIZES

10
10

10

17

18

19

20

16 10 10

NON-FUSED BREAKAWAY FUSED BREAKAWAY

FUSED BREAKAWAY

NON-FUSED BREAKAWAY

NON-FUSED NON-BREAKAWAY

PROVIDE A PLUG AND RECEPTACLE HOUSED IN WATER-
RESISTANT, SYNTHETIC RUBBER CAPABLE OF BURIAL
IN THE GROUND OR INSTALLATION IN SUNLIGHT.
THE HOUSING, CONSISTING OF 2 SECTIONS, PROVIDES
A WATERTIGHT SEAL AROUND THE CABLE AND A
WATERTIGHT SEAL BETWEEN THE TWO SECTIONS AT
THE POINT OF DISCONNECTION. SUPPLY EACH KIT WITH
SUFFICIENT SILICONE COMPOUND TO LUBRICATE METAL
PARTS AND THE RUBBER HOUSINGS FOR EASY ASSEMBLY.

WHERE INDICATED, CRIMP A COPPER PIN AND A COPPER
RECEPTACLE TO THE CABLE. THE RECEPTACLE IS TO
ESTABLISH CONTACT PRESSURE WITH THE PIN THROUGH
THE USE OF A COPPER BERYLLIUM SPRING AND BE
EQUIPPED WITH A DISPOSABLE MOUNTING PIN. THE PIN
IS TO BE CONSTRUCTED OF AT LEAST HALF-HARD
MATERIAL. THE CRIMPING PORTION IS TO BE FULLY
ANNEALED WHILE THE REST OF THE PIN IS MAINTAINED
IN ITS ORIGINAL STATE OF HARDNESS. THE RECEPTACLE
IS TO BE FULLY ANNEALED. THE PIN AND RECEPTACLE
ARE TO LOCK TOGETHER SO THE CONNECTION IS
MAINTAINED WHEN A MINIMUM FORCE OF 20 POUNDS
TENSION IS APPLIED TO THE ATTACHED CABLES.

PROVIDE FUSED CONNECTOR KITS CONTAINING A PAIR
OF SPRING LOADED 90% CONDUCTIVITY CONTACTS FOR
GRIPPING A STANDARD MIDGET FERRULE TYPE FUSE.
THE CONTACTS MUST BE FULLY ANNEALED AND
ADAPTED TO BE CRIMPED TO THE CABLE.

21

TYPE 21

VARIES
VARIES

VARIES

COPPER SPLIT BOLT -
MAKE WATERTIGHT USING
SELF ADHERING MASTIC

4

4

4

4

4

4

6

6
6

6

6

6

6

6
6

6

6 6

NO SCALE

TYPES 1, 6, 11 & 16 TYPES 2, 7, 12 & 17

TYPES 3, 8, 13 & 18

TYPES 4, 9, 14 & 19

TYPES 5, 10, 15 & 20

WATERTIGHT CONNECTORS

WATERTIGHT CONNECTORS
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SERVICE

INSULATED CLEVIS
120/240 VOLT

ENTRANCE FITTING
WEATHER HEAD

CONDUIT & WIRING
AS REQUIRED

1 BARE NO.6 AWG
PLASTIC CONDUIT

STAND-OFF BRACKETS

SPACING AS
NECESSARY TO
SUPPORT METER

REQUIRED FOR CONDUIT,
METER BASE, AND CABINET

GROUND ROD
COPPERWELD

(REFER TO THE NORTHWESTERN
ENERGY NEW SERVICE GUIDE)

3 OF NO.2 AWG

TREATED TIMBER
POLE

SERVICE RATED
200 AMP METER
MAIN

MAIN AND CABINET

FRONT SIDE

N.E.M.A. TYPE 3R
CABINET

6'

6' MAX.
5' MIN.

6'Min.

3" Min.

3' MAX.

10' MAX.

2" RIGID STEEL CONDUIT

30' CLASS 4

2" CONDUIT BODY

2" RIGID STEEL CONDUIT
WIRING AS REQUIRED

2" RIGID

6"

TWISTLOCK TYPE
PHOTO-ELECTRIC
CONTROL

NO SCALE

3
4" SCHED. 80

5 8" x 8'

3
4" STEEL CONDUIT

3 OF NO.14 AWG

SERVICE ASSEMBLY DETAIL
WOOD POLE

EXPANSION JOINT

CONDUIT & WIRING
AS REQUIRED

1 BARE NO.6 AWG
PLASTIC CONDUIT

GROUND ROD
COPPERWELD

SERVICE RATED
200 AMP METER
MAIN

FRONT SIDE

120/240 VOLT
UNDERGROUND
SERVICE

N.E.M.A. TYPE 3R
CABINET

3'

6'Min.

3" Min.

2" RIGID STEEL CONDUIT
5' MIN.
6' MAX.

2" CONDUIT BODY

2" RIGID STEEL CONDUIT
WIRING AS REQUIRED

6" x 6" PRESSURE TREATED
WOOD POST 10' IN LENGTH.

NO SCALE

3
4" SCHED. 80

5
8" x 8'

UNDERGROUND SERVICE
ASSEMBLY DETAIL

UNDERGROUND SERVICE ASSEMBLY DETAIL

EXPANSION JOINTEXPANSION JOINT

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

EL
EC

TR
IC

A
L 

D
ET

A
IL

S
D

E
S

IG
N

E
D

 B
Y

TJ
H

02
/2

9/
20

24

R
E

V
IE

W
E

D
 B

Y
JA

D
03

/0
1/

20
24

C
H

E
C

K
E

D
 B

Y
R

C
L

03
/0

4/
20

24

 
 

 

 
 

 

 
 

E3

SF
 1

89
 S

O
U

TH
 D

5 
SA

FE
TY

 IM
PR

V

C
A

R
B

O
N

, S
TI

LL
W

A
TE

R
, &

 Y
EL

LO
W

ST
O

N
E

H
SI

P 
ST

W
D

(8
17

)

99
12

00
0

EL
EC

TR
IC

A
L 

PL
A

N
S

3/
5/

20
24

 1
0:

01
 A

M
99

12
00

0E
LD

E
TZ

01
.D

W
G

ADVERTISED COPY



ANCHOR BOLT
CIRCLE

(8 TYPICAL)

ANCHOR BOLT
(4 TYPICAL)

SECTION A-A

3"

2" 6"

FO
U

R
 #

4 
R

EB
AR

 H
O

O
PS

#4 REBAR HOOPS AT

#6 REBAR (3'7" LONG)

1 '4 " LAP

AA

CLASS GENERAL
CONCRETE
FOUNDATION

4'
 0

"

3'
 0

"

2' 0"

1' 0" CENTERS

COPPER GROUNDING STRAP BETWEEN
ANCHOR BOLT, CONDUIT (IF METAL) &

PIGTAIL EXTENSION.
NO. 6 AWG BARE GROUND WIRE OR

212"  CLEARANCE

IF APPLICABLE, SEE SIGNING PLANS

CAST ALUMINUM BASE

MOUNTING HUB ASSEMBLY

ELBOW

EDGE OF
PAVEMENT

12" RED OR AMBER TRAFFIC SIGNAL
WITH OPEN BOTTOM TUNNEL VISOR
AND 5" BORDER BACKPLATE

MOUNTING HARDWARE
PER MANUFACTURER'S
RECOMMENDATIONS

POLE & BASE
COLLAR ASSEMBLY

412" O.D. STANDARD
STEEL PIPE, POLE
LENGTH WILL VARY

TERMINAL COMPARTMENT

SEE SIGNING PLANS

NOT LESS
THAN 4' *

TERMINAL
COMPARTMENT

RADAR DETECTOR

USE GRADE 60 REINFORCING STEEL

PROVIDE 10' MIN. SIGN CLEARANCE FROM EDGE OF
PAVEMENT TO CLOSEST SIGN EDGE. DO NOT PLACE
FOUNDATION IN TOE AND/OR FLOWLINE OF DITCH.

TRIM TOP OF PIPE TO MEET BEACON MOUNTING
REQUIREMENTS.

NO PART OF THE FOUNDATION OR ANCHOR BOLTS MAY
PROTRUDE MORE THAN 4" ABOVE GROUND AFTER
BREAKAWAY.

*PROVIDE MOUNTING HEIGHT ABOVE FINISHED ROAD
SURFACE. LENGTH OF SUPPORT SYSTEM WILL VARY
BASED ON LOCATION AND CROSS-SLOPE OF NEW
FINISHED GRADE. CONFIRM LENGTH WITH PROJECT
MANAGER PRIOR TO ORDERING.

** SEE SIGN LOCATION AND SPECIFICATION
SHEETS FOR MORE INFORMATION

RADAR DETECTOR

D3-1

D3-2

NOT LESS
THAN 5' *

SEE SIGNING PLANS

IF APPLICABLE, SEE SIGNING PLANS

CAST ALUMINUM BASE

POLE & BASE
COLLAR ASSEMBLY

3" Min.

COPPERWELD

6'Min.
BARE
NO.6 AWG

GROUND RODS

SEE SIGNING PLANS **

51"

WP13-1P

1"

5'-0" *

24"

5
8" x 8'

41
2" O.D. STANDARD

STEEL PIPE

EXISTING GROUND

1

SOLAR PANEL

SOLAR POWERED

W1-11

36"

AMBER TRAFFIC SIGNAL
WITH OPEN BOTTOM TUNNEL VISOR
AND 5" BORDER BACKPLATE

2 AC POWERED

RADAR DETECTOR
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2" SCHEDULE 40 A53 PIPE
(BREAK SHARP EDGES FOR
WIRE PROTECTION)

WELD HOOK TO POLE
SHAFT FOR SUPPORT
OF WIRE CLAMP

REMOVABLE
CAP

14" PLATE TOP,
BOTTOM AND SIDES

LS

HAND HOLE & COVER

AT THE TOP TO

SEE POLE SCHEDULE

MAST ARM LENGTH

SINGLE MEMBER TYPE
MASTARM (TYPICAL)

(8 TYPICAL)

GROUNDING LUG

ANCHOR

NO. 6 AWG BARE GROUND WIRE
OR PIGTAIL EXTENSION

COPPER GROUNDING STRAP BETWEEN

ANCHOR BOLT CIRCLE
ANCHOR BOLT
(4 TYPICAL)

CAST ALUMINUM
FRANGIBLE TRANSFORMER
BASE WITH ACCESS DOOR

BOLT COVER

BREAKAWAY BOLT
COUPLING (ONE
OF FOUR)

NOTE

TYPICAL OF ALL FOUNDATIONS

1'-6"

FOR MOUNTING HEIGHT
SEE POLE SCHEDULE

BASE TYPES FOR LUMINAIRE STANDARDS

MAKE THE TOP OF THE CONCRETE FOUNDATION
FLUSH WITH THE GROUND LINE.

HOLDER DETAIL (FOR GROUNDING) .

# 4 HOOPS AT

2-1/2"  CLEARANCE

# 6 BARS (4'-7" LONG)

1
' -

4" LAP

2" BEVEL

6" TO BE FORMED

A 2'-3" DIAMETER

2' MIN.

4" x 6" REINFORCED

USE GRADE 60 REINFORCING STEEL

ANCHOR BOLT, CONDUIT (IF METAL) &
NO. 6 AWG BARE GROUND WIRE OR
PIGTAIL EXTENSION.

TRANSFORMER
(BREAKAWAY TYPE)

BOLT COUPLING
(BREAKAWAY TYPE)

BREAKAWAY BOLT
COUPLING

NO SCALE

PROVIDE A HANDHOLE DETAIL AND A 12" NUT

TYPE 10-A LUMINAIRE STANDARDS,
POLE BASES & FOUNDATION DETAILS

TYPE l0-A POLE

SECTION A-A

2'-0"

2'-0"

PROTRUDE CONDUIT FROM FOUNDATION

3"

3"

2"

NOT MORE THAN 3"

AA

CLASS GENERAL
CONCRETE
FOUNDATIONS

IX
 #

 4
 H

O
O

P
S

5'
-0

"

4'
-6

"

ABOUT 10 3/4" CENTERS

FOR FUTURE INSPECTION PURPOSES, FILL MATERIAL
IS NOT TO COVER THE TOP OF THE FOUNDATIONS

(DOUBLE NUT
CONNECTION REQUIRED)

NOTE INSTALL AND PRETENSION ANCHOR BOLTS
PER THE STANDARD SPECIFICATIONS

CJP WELD WITH BACKER RING
(TYP. ALL BASE CONNECTION)
SEE DETAIL 4.4 IN TABLE 11.9.3.1-1

WELDING INSPECTION REQUIREMENTS:
25% OF ALL PARTIAL PENETRATION GROOVE AND FILLET WELDS PER
PIECE REQUIRES MAGNETIC-PARTICLE TESTING PER AWS D1.1.

100% OF ALL FULL PENETRATION GROOVE WELDS, INCLUDING BASE
CONNECTION WELD REQUIRE MAGNETIC-PARTICLE TESTING PER
AWS D1.1.

10 GAGE MIN. WALL THICKNESS
FOR 15 FT LUMINAIRE ARM AND
40 FT MOUNTING HEIGHT,
7 GAGE MIN. WALL THICKNESS
FOR LARGER POLES.

DESIGN, FABRICATE, ERECT, AND INSPECT STANDARDS IN ACCORDANCE
WITH THE CURRENT EDITION AASHTO LRFD SPECIFICATIONS FOR STRUCTURAL
SUPPORTS FOR HIGHWAY SIGNS, LUMINAIRES AND TRAFFIC
SIGNALS (AND ANY AMENDMENTS THERETO).

DESIGN PARAMETERS:

DESIGN WEIGHT = DEAD LOAD, ICE.

DESIGN AREA = AREA WITH MAXIMUM WIND LOAD (WIND IS
PERPENDICULAR TO STANDARD, AS SHOWN).

DIRECTIONAL FACTOR Kd = 0.95, GUST FACTOR = 1.14 DRAG
COEFFICIENTS LFRD TABLE 3.8.7-1

HEIGHT AND EXPOSURE FACTOR Kz
zg = TAKEN AS 900 FEET FOR EXPOSURE C
ά= 9.5
z = 16 FEET

DESIGN WIND VELOCITY 700 YEAR MRI BASIC WIND SPEED
(115 MPH)

LUMINAIRE ARM CONNECTION
REQUIRES 4 BOLT DESIGN WITH
A325 BOLTS, NUTS AND WASHERS
(FULLY TENSIONED)
TUBE TO PLATE CONNECTION
TO BE SOCKET TYPE CONNECTION
WITH TWO FILLET WELDS PER 14.4.4.6
OF THE SPECIFICATIONS.

FACTORY INSTALLED CANISTER
VIBRATION DAMPER TO BE
INSTALLED INSIDE THE POLE
TWO THIRDS POLE HEIGHT
FROM THE BASE.
PROVIDE MANUFACTURER'S
PRODUCT DATA SHEET FOR
MDT APPROVAL.

BASE PLATE REQUIREMENTS:
BASE PLATES TO BE 1" THICK AND MEET
THE REQUIREMENTS OF AASHTO M270
GRADE 50.  HOLES TO ACCEPT 1" DIA.
ANCHOR BOLTS WITH A BOLT CIRCLE OF
13 1/2" FOR STANDARDS WITH 15 FT. ARMS
AND A MOUNTING HEIGHT OF 40 FT.  USE
A BOLT CIRCLE OF 15" FOR STANDARDS
WITH ARMS UP TO 25 FT. IN LENGTH AND
MOUNTING HEIGHTS OF UP TO 45 FT.

NOTE FOR ARMS BETWEEN 16 FT. AND 25 FT. IN LENGTH, USE AN 11" SQUARE
PLATE WITH A BOLT SPACING OF 9 IN. VERTICAL AND 9" HORIZONTAL

REVISED 18-NOV-2022

1" PLATE

7"
7"

34"- 10 UNC - 3"  A325 (TYP.)

34" PLATE

9"

1"

9"

1"

11"

LUMINAIRE POLE

TWISTLOCK TYPE
PHOTO-ELECTRIC
CONTROL

CONDUIT OUTLET
BODY

FIELD DRILL AND
TAP HOLE IN POLE
FOR 1/2" PIPE

INSTALLATION DETAIL FOR
PHOTO-ELECTRIC CONTROL
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CONNECT GROUND WIRE TO GROUNDING
LUG IN POLE BASE (TYP.)

NO.10 AWG LIGHT DROPS
TO CONNECTORS IN
POLE BASE (TYP.)

WATERTIGHT CONNECTORS (TYP.)

LUMINAIRE POLE (TYP.)

NEW PULL BOX (TYP.)

INDICATES WATERTIGHT CONNECTOR PER DETAIL ON
THIS SHEET.  UTILIZE FUSES RATED AT 6 AMPS.
WIRE NUTS ARE NOT ACCEPTABLE.
UTILIZE NO.10 AWG LIGHT DROPS TO WATERTIGHT
CONNECTORS IN POLE BASE (TYP.)

#

#
#

#

ALL CIRCUITS FROM S-2A AND S-2B TO BE LABELED IN
ACCORDANCE WITH NATIONAL ELECTRIC CODE (NEC)
AND CITY OF BILLINGS REQUIREMENTS FOR
EQUIPMENT FED FROM MULTIPLE SOURCES.

1

3

3PULLBOX (TYPICAL)

LEGEND
AWG NO. 12
AWG NO. 10
AWG NO. 8
5 AWG NO. 14

SERVICE (S-1)

PC

PHOTOCELL MOUNTED
TO POLE 1

LUM SERVICE WIRING DIAGRAM (S-1)

SERVICE
120/240 VOLT

GROUND ROD
BARE AWG NO.6

SERVICE RATED
200 AMP METER
MAIN

MAIN DISCONNECT
200 AMP

NEW CIRCUIT BREAKER
20 AMP,2 POLE,
SINGLE THROW

EXISTING SERVICE WIRING DIAGRAM (S-2)

LIGHTNING
ARRESTER

SERVICE
120/240 VOLT

GROUND ROD
BARE AWG NO.6

SERVICE RATED
200 AMP METER
MAIN

MAIN DISCONNECT
200 AMP

N.E.M.A.TYPE 3R
CABINET

AUTO-OFF-MANUAL
SWITCH

TO GROUND LUG
OF EACH POLE

CIRCUIT BREAKER
20 AMP,2 POLE,
SINGLE THROW

TO LUMINAIRES 1 THRU 2

PHOTO-ELECTRIC
CONTROL MOUNTED
ON LUMINAIRE POLE 1

20 AMP CONTACTOR
2 POLE, SINGLE THROW

CIRCUIT BREAKER
20 AMP,1 POLE,
SINGLE THROW

AWG NO.12

(240 V)

LIGHTNING
ARRESTER

CIRCUIT BREAKER
20 AMP,1 POLE,
SINGLE THROW

2

2
2

TO FLASHING BEACON CONTROLLER

7

2

2

PULLBOX (TYPICAL)

SERVICE (S-2)

PC

PHOTOCELL MOUNTED
TO POLE 7

6

2
2

EXISTING SERVICE
MOUNTED TO TRAFFIC

EXISTING SIGNAL POLE.

21

N.E.M.A.TYPE 3R
CABINET

AUTO-OFF-MANUAL
SWITCH

TO GROUND LUG
OF EACH POLE

TO LUMINAIRES 6 & 7

PHOTO-ELECTRIC
CONTROL MOUNTED
ON LUMINAIRE POLE 7

20 AMP CONTACTOR
2 POLE, SINGLE THROW

AWG NO.12

(240 V)

CIRCUIT BREAKER
20 AMP,1 POLE,
SINGLE THROW

INSTALL CONTACTOR
ENCLOSURE ON EXISTING POLE.
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SERVICE
120/240 VOLT

GROUND ROD
BARE AWG NO.6

SERVICE RATED
200 AMP METER
MAIN

MAIN DISCONNECT
200 AMP

TO GROUND LUG
OF EACH POLE

CIRCUIT BREAKER
20 AMP,1 POLE,
SINGLE THROW

TO STOP FLASHING BEACON
CONTROLLER (POLE 13)

SERVICE WIRING DIAGRAM (S-3)

CIRCUIT BREAKER
20 AMP,1 POLE,
SINGLE THROW

LIGHTNING
ARRESTER

SERVICE (S-3)

21

21

TO INTERSECTION FLASHING
BEACON CONTROLLER (POLE 14)

SERVICE WIRING DIAGRAM (S-4)

SERVICE
120/240 VOLT

GROUND ROD
BARE AWG NO.6

SERVICE RATED
200 AMP METER
MAIN

MAIN DISCONNECT
200 AMP

N.E.M.A.TYPE 3R
CABINET

AUTO-OFF-MANUAL
SWITCH

TO GROUND LUG
OF EACH POLE

CIRCUIT BREAKER
20 AMP,2 POLE,
SINGLE THROW

TO LUMINAIRES 16 & 17

PHOTO-ELECTRIC
CONTROL MOUNTED
ON LUMINAIRE POLE 17

20 AMP CONTACTOR
2 POLE, SINGLE THROW

CIRCUIT BREAKER
20 AMP,1 POLE,
SINGLE THROW

AWG NO.12

(240 V)

LIGHTNING
ARRESTER

CIRCUIT BREAKER
20 AMP,1 POLE,
SINGLE THROW

TO EXISTING FLASHING
BEACON CONTROLLER

SERVICE (S-4)
17

22
PC

PHOTOCELL MOUNTED
TO POLE 17

LEGEND
AWG NO. 12
AWG NO. 10
AWG NO. 8
5 AWG NO. 14

21

CIRCUIT BREAKER
20 AMP,1 POLE,
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EXISTING OVERHEAD
SERVICE (S-2)  MOUNTED ON

FLASHING BEACON POLE

PHOTOCELL
MOUNTED ON POLE 7

PULL BOX
TYPE 2

PULL BOX
TYPE 2

CONDUIT & WIRING SCHEDULE
1 OF 2 IN PLASTIC CONDUIT
2 OF AWG NO. 8 CONDUCTOR (LIGHTING)
1 OF 3 AWG NO. 12 CABLE (PHOTOCELL)
1 OF AWG NO. 10 CONDUCTOR (GROUND)

1 OF 2 IN PLASTIC CONDUIT
2 OF AWG NO. 8 CONDUCTOR (LIGHTING)
1 OF AWG NO. 10 CONDUCTOR (GROUND)
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NEW UNDERGROUND
SERVICE (S-3)

PULL BOX
TYPE 2

PULL BOX
TYPE 2

PULL BOX
TYPE 2

PULL BOX
TYPE 2

PULL BOX
TYPE 2

PULL BOX
TYPE 2

PULL BOX
TYPE 2

PULL BOX
TYPE 2

CONDUIT & WIRING SCHEDULE
1 OF 2 IN PLASTIC CONDUIT
2 OF AWG NO. 8 CONDUCTOR (LIGHTING)
1 OF 3 AWG NO. 12 CABLE (PHOTOCELL)
1 OF AWG NO. 10 CONDUCTOR (GROUND)

1 OF 2 IN PLASTIC CONDUIT
2 OF AWG NO. 8 CONDUCTOR (LIGHTING)
1 OF AWG NO. 10 CONDUCTOR (GROUND)

1 OF 2 IN PLASTIC CONDUIT
8 OF AWG NO. 8 CONDUCTOR (BEACON CONTROLLER)
1 OF AWG NO. 10 CONDUCTOR (GROUND)

1 OF 2 IN PLASTIC CONDUIT
2 OF AWG NO. 8 CONDUCTOR (BEACON CONTROLLER)
1 OF AWG NO. 10 CONDUCTOR (GROUND)

1 OF 2 IN PLASTIC CONDUIT
2 OF AWG NO. 8 CONDUCTOR (BEACON CONTROLLER)
1 OF 5 AWG NO. 14 CABLE (FLASHING BEACON)
1 OF AWG NO. 10 CONDUCTOR (GROUND)

1 OF 2 IN PLASTIC CONDUIT
1 OF 5 AWG NO. 14 CABLE (FLASHING BEACON)
1 OF AWG NO. 10 CONDUCTOR (GROUND)

1 OF 2 IN PLASTIC CONDUIT
4 OF AWG NO. 8 CONDUCTOR (BEACON CONTROLLER)
1 OF AWG NO. 10 CONDUCTOR (GROUND)

1 OF 2 IN PLASTIC CONDUIT
6 OF AWG NO. 8 CONDUCTOR (BEACON CONTROLLER)
1 OF AWG NO. 10 CONDUCTOR (GROUND)
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