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EXISTING 

LINETYPES ABBREVIATIONS 

GRADING PLAN 

CATCH CURB TOP OF CURB - 0.375' = LIP 
TOP OF CURB - 0.50' = FLOWLINE 

SPILL CURB TOP OF CURB - 0.625' = LIP 
TOP OF CURB - 0.50' = FLOWLINE 

SYMBOLS 

WATER METER 

YARD HYDRANT 

EXISTING SANITARY SEWER MANHOLE 

PROPOSED SANITARY SEWER MANHOLE 

PROPOSED SANITARY SEWER CLEAN OUT 

EXISTING STORM DRAIN MANHOLE 

PROPOSED STORM DRAIN MANHOLE 

EXISTING CATCH BASIN 

PROPOSED CATCH BASIN 

PROPOSED ROOF DRAIN 

PROPOSED STORM DRAIN CLEAN OUT 

PROPOSED 

TELEPHONE BOX 

TELEPHONE MANHOLE 

TELEPHONE PEDESTAL 

COMMUNICATIONS MANHOLE 

COMMUNICATIONS PEDESTAL 

FIBER OPTIC PEDESTAL 

GAS MANHOLE 

GAS METER 

GAS WELL 

GAS VALVE 

ELECTRIC JUNCTION BOX 

ELECTRIC PEDESTAL 

TRANSFORMER 

POWER MANHOLE 

POWER METER 

POWER POLE 

GUYWIRE 

LIGHT POLE 

SIGN 

BOLLARD 

EXISTING MONUMENT BOX 

PROPOSED MONUMENT BOX 

IRRIGATION BOX 

AC = FINISHED GRADE AT ASPHALT 

BC = FINISHED GRADE AT BUILDING CORNER 

BRK = GRADE BREAK 

BFV = BUTTERFLY VALVE 

BVC = BEGIN VERTICAL CURVE 

CS = CURB STOP 

EA = FINISHED GRADE AT EDGE OF ASPHALT 

EC = FINISHED GRADE AT EDGE OF CONCRETE 

EVC = END VERTICAL CURVE 

EW = FINISHED GRADE AT EDGE OF WALK 

EX = APPROXIMATE EXISTING ELEVATION 

FL = FINISHED GRADE AT FLOWLINE 

FT = FEET 

FG = FINISHED GRADE 

GR = EXISTING GRADE AT GROUND 

GV = GATE VALVE 

HP = HIGH POINT 

LF = LINEAL FOOT 

LT = LEFT 

KEYNOTE CALL OUT 
(SEE KEYNOTE LEGEND) 

CATCH CURB 

SPILL CURB 

TRANSITION FROM CATCH 
TO SPILL CURB 

TAPER CURB HEAD 3' 

IRRIGATION VALVE 

BUSH 

CONIFEROUS TREE 

DECIDUOUS TREE 

SIGNAL POLE 

FOUND CORNER MONUMENT AS NOTED 

SET CORNER MONUMENT, REBAR WITH CAP 

BENCHMARK 

SECTION QUARTER CORNER 

SECTION CORNER 

PC = POINT OF CURVATURE 

PI = POINT OF INTERSECTION 

POC = POINT ON CURVE 

PRC = POINT OF REVERSE CURVE 

PT = POINT OF TANGENCY 

PVI = POINT OF VERTICAL INTERSECTION 

RED = REDUCER 

RT = RIGHT 

SD = STORM DRAIN 

SDI = STORM DRAIN INLET 

SDMH = STORM DRAIN MANHOLE 

SRVC = SERVICE 

SS = SANITARY SEWER 

SSMH = SANITARY SEWER MANHOLE 

TC = FINISHED GRADE AT TOP BACK OF CURB 

TW = FINISHED GRADE AT TOP OF WALL 

WTR =  WATER 

(TYP.) = TYPICAL 

NOTE: 

-EXISTING UNDERGROUND INSTALLATIONS & PRIVATE UTILITIES SHOWN ARE INDICATED ACCORDING TO THE BEST 
INFORMATION AVAILABLE TO THE ENGINEER. THE ENGINEER DOES NOT GUARANTEE THE ACCURACY OF SUCH 
INFORMATION.  SERVICE LINES (WATER, POWER, GAS, STORM, SEWER, TELEPHONE & TELEVISION) MAY NOT BE 
STRAIGHT LINES OR AS INDICATED ON THE PLANS. STATE LAW REQUIRES CONTRACTOR TO CALL ALL UTILITY 
COMPANIES BEFORE EXCAVATION FOR EXACT LOCATIONS. 

-ALL IMPROVEMENTS SHALL BE PERFORMED IN ACCORDANCE WITH MONTANA PUBLIC WORKS STANDARD 
SPECIFICATIONS 6TH EDITION, APRIL, 2010, AND THE CITY OF BILLINGS STANDARD MODIFICATIONS, DATED 
JANUARY, 2021. 

-UNLESS OTHERWISE SPECIFIED, ALL CONSTRUCTION LAYOUT AND STAKING SHALL BE PERFORMED UNDER THE 
RESPONSIBLE CHARGE OF A LAND SURVEYOR LICENSED IN THE STATE WHERE THE PROJECT IS LOCATED AND BY A 
PARTY CHIEF OR ENGINEERING TECHNICIAN EXPERIENCED IN CONSTRUCTION LAYOUT AND STAKING TECHNIQUES 
AS ARE REQUIRED BY THE SPECIFIC TYPE OF WORK BEING PERFORMED. 
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10 0 20 40 

HORIZONTAL SCALE:1" = 20' 
VERTICAL SCALE:   1"=5' 
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10 0 20 40 

HORIZONTAL SCALE:1" = 20' 
VERTICAL SCALE:   1"=5' 
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20 10 0 20 40 

HORIZONTAL SCALE:1" = 20' 
VERTICAL SCALE:   1"=5' 
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HORIZONTAL SCALE:1" = 20' 
VERTICAL SCALE:   1"=5' 
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HORIZONTAL SCALE:1" = 20' 
VERTICAL SCALE:   1"=5' 
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HORIZONTAL SCALE:1" = 20' 
VERTICAL SCALE:   1"=5' 
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C5.1 
10 5 0 10 20 

HORIZONTAL SCALE: 1" = 10' 
VERTICAL SCALE:   1"=10' 
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HORIZONTAL SCALE: 1" = 10' 
VERTICAL SCALE:   1"=10' 
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5" DIAM. POST 
FOOTING 
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POST 

7'-
0"

 

2'-
6"

 
4'-

6"
 

2' 

RAIL 

POST 

12
" 

4"
 12

" 
4"

 
12

" 
4"

 
4"

 

RAIL 

NATURAL GRADE 

FOOTING 
FOOTING 

1' 

FOOTING 96" RAIL (4-INCH DIAM.) 

3 RAIL FENCE SECTION 3 RAIL 8 FT. SPACING FENCE ELEVATION 

SOUTH 
SIDE 

WEST SIDE 

SOUTH 
SIDE 

NOTES: 
1. POSTS AND RAILS SHALL BE PRESSURE-TREATED WOOD 
2. CONCRETE FOR FOOTINGS TO BE MINIMUM COMPRESSIVE STRENGTH OF 4000 PSI AT 28 DAYS. 
3. INSTALLATION TO BE COMPLETED IN ACCORDANCE WITH MANUFACTURER'S SPECIFICATIONS. 
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12

14

34

38

REMOVABLE CAP

A

MIN.

12' 6"

6"

10' 0"

19' 0"

7' 0"

4' 0"
2' 6"

2' 6" ± 1' 6"

7

3

2
1 2' 6"

3' 0"

8 IS ELEVATION AT BOTTOM OF TRAF.
  SIGNAL HEADS (FIELD MOUNTED)

9 IS ELEVATION AT BOTTOM OF PED.
  SIGNAL HEADS (FIELD MOUNTED)

10 IS ELEVATION AT BOTTOM OF
  CONTROLLER CABINET (BAND MOUNTED)

3A
3B

3C

REBAR HOOPS SPACED
EQUALLY AT ABOUT

A

MOUNTING POINTS

9.0 SQ.FT. 9.0 SQ.FT.

105 LB.

3.3 SQ.FT.

210 LB.

3.0 SQ.FT.

200 LB.

D

SIGNAL ARMPOLE SHAFT

E F G H J

FOUNDATION

K L M NANCHOR BOLTS

80 LB.

4.72 SQ.FT.

50', 55' & 60'

 7
LUMINAIRE

 8
SIGNALS

 9
PED. SIGNAL

 10
CONTROLLER CAB.

30', 35', 40' & 45'

3412 516

516

22" SQ.

24" SQ.

23"

25"

12

12

12' 0" 3' 0"

12' 0" 4' 0"

77LB.

11' 6"

11' 6"

12

12

TYPICAL SIGNAL MOUNTINGS

55'

60'

12.60'

12.60'

BASE SECTION END SECTION

SIGNAL ARM SLIP JOINT

SPAN LENGTH LENGTH
45.00'

50.00'

58

58

34 58

NOTES

CURB

SIGNAL

45° (TYP.)

5

J

H

E

A36 PLATE

F

LOWER SHAFT

58 12

(TYP.)G

CJP

DETAIL 1 SIGNAL ARM CONNECTION

UPPER SHAFT

A36 PLATE

A36 PLATE

45° (TYP.)

LOWER SHAFT

34

13" SQ.

15"

34

DETAIL 2

14

14

34

10"

12

1" PLATE

34

7"

7"
12

DETAIL 3 LUMINAIRE ARM CONNECTION

C

D

LOWER SHAFT

FOR GROUNDING

NOTE A HANDHOLE DETAIL
AND A NUT HOLDER

B

45° (TYP.)

A36 PLATE

DETAIL ARE REQUIRED.

HANDHOLE
AND COVER

14

18"

12

CJP

DETAIL 6 BASE

SIGNAL MAST ARM

2"
12

1"
2

3, 3A ,3B ,3C

DETAIL 5 ARM TENONS

1212

7

DETAIL 4 LUMINAIRE TENON

2, 3, 3A, & 3B 1, *1A, *1B, *1C, 2, 3, 3A, *3B, & *3C

1B
1A

1C

1, *1A, *1B, & *1C

3' 0"

3' 0"

3' 0"

12' 0"
12' 0"

15' 0"

1C
SIGNAL

12

-
-

-
-

-
-

-
-

-
-

MIN. MIN. 
"- 11 UNC - 2 "  A325 (TYP.) 

BASE WALL 
DIA. THICK. 

2" 13 " " 1 " x 48" 1 " - 6 UNC - 6" A325 2" 2" 

2" 15" " 2" x 48" 1 " - 6 UNC - 6" A325 2" 2" 

" PLATE 

2" SCHEDULE 40 A53 PIPE 
(BREAK SHARP EDGES FOR 

DESIGN STANDARDS IN ACCORDANCE WITH THE 2015 AASHTO LRFD SPECIFICATIONS WIRE PROTECTION)* * * * FOR STRUCTURAL SUPPORTS FOR HIGHWAY SIGNS, LUMINAIRES AND TRAFFIC
SIGNALS (AND ANY AMENDMENTS THERETO). 

DESIGN PARAMETERS 
UPPER SHAFT 

DESIGN WIND VELOCITY 700 YEAR MRI BASIC WIND SPEED 

FATIGUE CATEGORY 2 

HEIGHT AND EXPOSURE FACTOR Kz 
z = 16 FEET 
ά = 9.5 
zg = TAKEN AS 900 FEET FOR EXPOSURE C 4" x 6 " 

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

* * * * * * * NO ICE LOADS OR GALLOPING 
PROVIDE A REMOVABLE 

DESIGN AREA = AREA WITH MAXIMUM WIND LOAD (WIND IS PERPENDICULAR COVER PLATE WITH 
TO STANDARD, AS SHOWN). EACH POLE SHAFT. 

" PLATE TOP, COVER PLATE DETAIL 
" PLATEDESIGN WEIGHT = DEAD LOAD. BOTTOM AND SIDES IS REQUIRED. 

DESIGN ALL TYPE (A) LOWER SHAFTS FOR   A   = 40' AND A MOUNTING HEIGHT OF 45'. 

DESIGN ALL TYPE (B) LOWER SHAFTS FOR   A   = 60' AND A MOUNTING HEIGHT OF 45'. 
END SECTION WITH BASE SECTION WITH PROVIDE ANCHOR BOLTS CONFORMING TO ASTM F1554 OR EQUAL. GALVANIZE AND

" HOLE FOR " FIELD DRILLED HOLE THREAD THE TOP END (12" MIN.).
BOLT FOR " BOLT 

CALL OUT WELDING PROCEDURES, SYMBOLS, BASE METAL SPECIFICATIONS AND
GRADES PRIOR TO FABRICATION OR APPROVAL. 

"THRU GALVANIZE POLE SHAFTS, ARMS, AND ACCESSORIES PER ASTM A123.  GALVANIZE SHAFT TO SHAFT
BOLT HARDWARE PER ASTM F2329.FIELD ASSEMBLED 

TO ACHIEVE A SNUG 
TIGHT JOINT (MIN.
OVERLAP NOT LESS 
THAN 2.5 FT). 

ELEVATOR PLUMBIZER 
MAST ARM MOUNTING "- 10 UNC - 3"  A325 (TYP.) 

REMOVABLE 
CAP* 2" SCHEDULE 40 A53 PIPE 

2" SCHEDULE 40 A53 PIPE (BREAK SHARP EDGES FOR14 " 
(BREAK SHARP EDGES FOR WIRE PROTECTION)

2 " WIRE PROTECTION) 
LUMINAIREFILLERSIGNAL STANDARD TYPE MAST ARMMATERIALDETAIL 4 

9 " WELD HOOK TO POLE 

MIN. 11 GAUGE 
LUMINAIRE ARM 

SHAFT FOR SUPPORT * 
OF WIRE CLAMP 

1 " 6 " 2 " 
DETAIL 3 " PLATE TOP, 

" PLATE BOTTOM AND SIDES 

HEIGHT MEASURED 
FROM THE NEAREST TYPE 2A TYPE 3A 
ACCESSIBLE SURFACE 

UPPER SHAFT 
MIN.11 GAUGE 

35', 40' & 45' 
MOUNTING 

HEIGHT 
DETAIL 1 & 2 

* 
* 

2" SCHEDULE 40 A53 PIPE 
(BREAK SHARP EDGES* 4" x 8" FOR WIRE PROTECTION)* " THREADED SCHEDULE 40 

DETAIL 5 
* 

A53 PIPE (BREAK SHARP EDGES* * FOR WIRE PROTECTION) *" NUT HOLDER
* 

* SIGNAL ARM 

LOWER SHAFT **

TYPICAL ORIENTATION FOR PIPE PEDESTRIAN PUSH * 1 " SCHEDULE 40 A53 PIPE 
(BREAK SHARP EDGES FOR
WIRE PROTECTION) 

BRACKET MOUNTED SIGNALS BUTTON SIGN 
6 " 

* 
ARROW TO BE LEFT OR RIGHT,

TERMINAL OR BOTH AS REQUIRED.COMPARTMENT 
* 9" x 12" ALUMINUM 

SIGN, BLACK LETTERS 
ON WHITE BACKGROUND. 

POLE 
SHAFT BACK OF CASTING SHAPED TO 3" THREADED SCHEDULE 40 A53 PIPE,FIT CURVATURE OF POLE. SLOT = ANCHOR BOLT + " (TYP.)PROJECTING FROM SHAFT 2", WITH 

REMOVABLE CAP.  BREAK SHARP EDGES 
FOR WIRE PROTECTION. 

7 " DIA. HOLE 
IN BASE PLATE 
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DETAIL 6 

https://21001.14


TYPE 1 TYPE 2 TYPE 3

CONCRETE SIDEWALK OR ASPHALT

PULL BOX INSTALLED IN A SIDEWALK OR ASPHALT

12

12"

23"

CONCRETE PAD

PULL BOX INSTALLED IN DIRT

12"
3"

PULL BOX-COMPOSITE
TYPE 1, 2 & 3

-
-

-
-

-
-

-
-

-
-

L 20" L 25" L 32"= = = 
W = 13" W = 15" W = 19" 
D = 12" D = 12" D = 12" 
I D L = 17" I D L = 21" I D L = 28" 
I D W = 10" I D W = 11" I D W = 15" 
C L = 18" C L = 23" C L = 30" 

= = =C W 11" C W 13" C W 17" 

CONDUIT IN PLACESTUB CONDUIT 4" TO 6" 
AS REQUIREDABOVE BOTTOM OF PULL BOX 

CONDUIT IN PLACE 
AS REQUIRED 

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

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

UNDERGROUND SERVICE ASSEMBLY DETAIL 
NO SCALE 

PULL BOX - COMPOSITE 
MINIMUM DIMENSIONS 
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NOT TO SCALE 

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

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

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

" 

https://21001.14
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