
Material Data

See Note 6

See Note 5

See Note 4

Grade 36 or 50

See Note 3

See Note 2

See Note 1

Notes

Luminaire locations and orientation angles.8.

Caisson pay length.7.

Pole height at each corner.6.

Lane line locations under span wires.5.

Span wire and tether cable sizes.4.

Traffic sign and signal size and locations along each span wire.3.

Length of span wire between each set of strain poles.2.

Strain pole sizes and locations (intersection, x & y coordinates).1.

Double Span Span-wire Diameter Selection Charts (2 Of 2)13.

Double Span Span-wire Diameter Selection Charts (1 Of 2)12.

Double Span Strain Pole Selection Charts (4 Of 4)11.

Double Span Strain Pole Selection Charts (3 Of 4)10.

Double Span Strain Pole Selection Charts (2 Of 4)9.

Double Span Strain Pole Selection Charts (1 Of 4)8.

Single Span Selection Charts7.

6.    Examples

Foundation Details5.

Span Wire Details (3 Of 3)4.

Span Wire Details (2 Of 3)3.

Span Wire Details (1 Of 3)2.

Span Wire General Notes1.

Caisson Concrete

Poles

Poles, Bars And Plates

Hardned Washers

Nuts

Bars, Plates and Curved Washers

Eyebolts

Strain Pole

Span and Tether Wires

Element

CDOT

Various

Various

F436

A563/M-291

A709/M-270

A307

Various

A475

(ASTM/AASHTO; CDOT)

Standards

General Notes:
-Span Wire General Notes-

NPS = nominal pipe size

O.D.  = outside diameter

I.D.  = inside diameter

9.    Definitions:

Subsection 105.02 of the Standard Specifications.

withaccordanceinreviewforEngineerthetosubmittedbeshalldrawingsWorking8.

applicable electrical codes.

withaccordanceingroundedbeshallsignalsthetoconnectionselectricalAll7.

specified above.  Maximum weld undercut shall be 0.01 inches.

asinspectedbeshallweldsgroovepenetrationfullandweldsgroovecircumferential 

in Table 6.1 of ANSI/AWS D1.1. All longitudinal welds within 6 inches of full penetration 

Subsection 509.18 (D) of the Standard Specifications.  The acceptance criteria is stated 

destructively tested using the enhanced magnetic particle method in accordance with 

complete before any material is galvanized. All circumferential welds shall be non-

welded shall be ground to bright metal. All welding and required testing shall be 

Welding of steel shall conform to the requirements of ANSI/AWS D1.1. All areas to be6.

and tether cables.

wirespaninstallingtopriorstrengthrequiredtheof80%reachshallconcreteCaisson5.

a casing.

ofusethewithoutperiodcuringdaythreeaafterredrilledandfillflow-withbackfilled 

Caissons shall be placed against undisturbed earth. Wet or caving holes shall be4.

Specifications as called for on the roadway plans.

Standardtheof509.24Sectionwithaccordanceingalvanizeddiphot-beshallPoles3.

Orient span wire holes on a straight line between poles without kinks.2.

drilling holes for tether and span wire eyebolts.

toprior13of2SheetonshownasrequirementsclearanceCDOTthemeetssurface 

The contractor shall field verify that the height of the signals above the roadway1.

Design Data

Single Span Double Span

Roadway Traffic Signal Plans Shall Show:

ß

An importance factor of 0.71 was used in the design.

A design wind velocity of 110 mph was used in the design.

Fourth Edition, 2001 with current interims (2006).

Signals,TrafficandLuminaires,Signs,HighwayforSupportsStructuralforSpecifications 

StandardAASHTOthewithaccordanceindesignedbeenhavestructureswireSpan 

(e) Firm bedrock is encountered.

(d) The foundation soils are not homogenous.

(c) The site won't support the weight of the drilling rig.

(b) The soil has a high organic content or consists of saturated silt and clay.

(a) Strain poles will not be installed within the roadway prism.

drilling:

duringencounteredareconditionssoilfollowingtheofanyifEngineertheContact 

S.F.= 2.0 for flexural resistance (overturning)

 angle= 30 deg. for medium dense cohesionless soilSoil 

Soil cohesion= 750 lb./sq.ft

Soil density= 110 lb./cu.ft

following soil parameters:

thewithprismroadwaythewithininstalledaresignalsthatassumehereindesignsThe 

Span wire loading is based on the sign and signal locations shown on Sheet 2. 

Index

ßß

ß

accordance with Section 503 of the Standard Specifications.

Caissons shall be constructed with air entrained (5 to 8%) Class BZ concrete in6. 

frequency test requirements in AASHTO T243 (ASTM A673). 

and 65 steel shall have a minimum value of 15 ft-lbs at 40°F as per the H 

soon as they become available. CVN test results for ASTM A572 Grades 42, 55 

submitted to CDOT Staff Bridge, 2829 W. Howard Pl., Denver Colorado 80204 as 

inspection reports and enhanced magnetic particle test reports shall be 

Certified mill test reports including Charpy V-Notch (CVN) test results, weld5.

specified in ASTM A500, A501, 595 or A6, as applicable.

Poles, bars and plates shall comply with the dimensional tolerances that are4.

..  Tether wire eyebolts shall be ¾ inchSpan wire eyebolts shall be 1 inch3.

specifications of ASTM A53 Grade B, A500 Grade B, or A106 Grade B.

Strain pole shall be welded or seamless steel pipe conforming to the2.

wire, utilities grade or better.

, seven wire strand, zinc-coated steelbetter.  Tether wire shall be ⅜ inch 
Span wire shall be seven wire strand, zinc-coated steel wire, utilities grade or1.

Notes:
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AT FINISHED GRADE

TOP OF CAISSON15
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Elevation
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STRAIN POLE (TYP.)

( Ò EYEBOLT TO Ò EYEBOLT )

 SPAN LENGTH

 

TETHER WIRE

SPAN WIRE

SAG (TETHER WIRE) = 2% X SPAN LENGTH

SAG (SPAN WIRE) = 5% X SPAN LENGTH
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Foundation

Lower control cable penetration

Pull box

Optional structural welded splice location.

Luminaire arm, see luminaire arm notes on Sheet 4 of 13.

Removable raintight cap.

Optional welded splice location for pole extension.

 weatherhead 1 per pole at upper control cable penetration.4 inch 

span wire eyebolt connection on secondary span.hole for 1 inch1⅛ inch 

span wire eyebolt.hole for 1 inch1⅛ inch 

hole for ¾" ß tether cable eyebolt connection on secondary span.⅞ inch 

tether cable eyebolt.hole for ¾ inch⅞ inch 

hole for pole mounted traffic signal(s).  See roadway traffic signal plan for locations.inch16
11

 hole for pedestrian signal.  See roadway traffic signal plan for locations.inch16
11

 hole(s) for pedestrian push buttons.  See roadway traffic signal plan for locations.¾ inch 

Handhole.

Sag Diagram

4

5
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CONTROL CABLE

SPAN WIRE

GALVANIZED CABLE RING
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PUSH BUTTON

STREET

TO CROSS

WALK SIGNAL

WAIT FOR

PUSH BUTTON

STREET

TO CROSS

-Span Wire Details (1 of 3)-

A = 7 SQ. FT.

P = 28 LB

A = 15 SQ. FT.

P = 60 LB

A = 8.67 SQ. FT.

P = 48 LB

A = 8.67 SQ. FT.

P = 48 LB

A = 14 SQ. FT.

P = 63 LB

A = 8.67 SQ. FT.

P = 48 LB

A = 8.67 SQ. FT.

P = 48 LB

A = 7 SQ. FT.

P = 28 LB

A = 7 SQ. FT.

P = 28 LB
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SPAN WIRE

SECONDARY

SPAN WIRE

HOLE (TYP.)

WASHER WITH 1⅛" ß
3" X 3" X  ½" CURVED 

⅞" ß HOLE (TYP.)
CURVED WASHER WITH 

3" X 3" X  ½" 

Structural Welded Splice

Notes:

 Coating Grade 75.
 provide a minimum coating thickness of 3.0 mills in accordance with Table 2 for 
solder as per ASTM A780 Annex A1 or sprayed zinc metallizing as per Annex A3 to 

1.    Optional field weld:      Repair damaged hot-dip galvanizing with zinc-based alloy 

Span Wire Orientation

Ò
HANDHOL

E

W
IR

E
S
P
A
N
 

P
R
IM

A
R
Y

STRAIN POLE

HANDHOLE

(Eyebolts and washers not shown for clarity)

Tether Wire Connection to Strain Pole

STRAIN POLE WITH LUMINAIRE ARM EXTENSION

CABLE STRANDVISE

CONTROL CABLE

FOR SECONDARY SPAN WIRE
NUTS AND CURVED WASHERS 

EYEBOLT, HEX AND JAM 

HEX NUT

JAM NUT

CABLE STRANDVISE

TETHER WIRE

CURVED WASHER

HEX NUT

JAM NUT

Span Wire Connection to Strain Pole

1" MIN. TO 2" MAX.

6
"

6
"

1" MIN. TO 2" MAX.

CURVED WASHER
3" X 3" X  ½"

ANGLE
"Þ"/

2

A
N

G
L
E
"Þ"

/
2

⅛ Inch Thick Cover Plate ¼ Inch Thick Ring Plate

Handhole Details

"Þ"

-Span Wire Details (2 of 3)-

1" ß EYEBOLT

¾" ß EYEBOLT

(Bend to fit ring plate curvature) (Bend to fit pole curvature)

BACKING RING
1¼" X ¼"

 

SEE NOTE 1

SEE NOTE 1

(TOT. 3 MIN.)
SET SCREWS

REMOVABLE RAINTIGHT POLE CAP

CABLE STRANDVISE

SPAN WIRE

CONTROL CABLE

SECONDARY SPAN WIRE
AND CURVED WASHERS FOR

EYEBOLT, HEX AND JAM NUTS

HEX NUT

JAM NUT

Strain Pole Without Luminaire Arm Extension

CURVED WASHER
3" X 3" X  ½"

6
"

6
"

1" MIN. TO 2" MAX.

1" ß EYEBOLT

FOR LUMINAIRE ARM
OPTIONAL EXTENSION 

WITH 1⅛" ß HOLE (TYP.)
3" X 3" X ½" CURVED WASHER 

¼

¼

PIPE WALL

TYP.

CURVATURE
BEND TO FIT POLE 

¼" RING PLATE,

CABLE RING
GALVANIZED 

CABLE RING
GALVANIZED

 

POST

8
"

T
Y

P
.

½
"

 

TOTAL 2
¼" ß CAP SCREW,

¼" RING PLATE

⅛" COVER PLATE

Ò HANDHOLE = Ò PIPE

BOLT, TYP.
COVER PLATE
FOR ¼" ß
�" ß HOLE

1
'-
0

"

T
Y

P
.

¾
"

Ò HANDHOLE / PIPE

Ò HANDHOLE / PIPE Ò HANDHOLE / PIPE

8½"

5½"

9
"

1
'-
0

"

T
Y

P
.

¾
"

4½"

TYP.

½"

8½"

(TYP.)
1⅞" RADIUS

(TYP.)
1⅜" RADIUS

(TYP.)
3⅜" RADIUS  

COVER PLATE BOLTS (TYP.)
THREADED HOLES FOR ¼" ß EDGES TO ⅛" RADIUS

GRIND INSIDE/OUTSIDE EXPOSED 
HANDHOLE IN POLE WALL -
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PRIOR TO WELDING, TYP.
PLATE AFTER BENDING AND 

BOLTS, TAP THREADS IN RING 
HOLES FOR ¼" ß COVER PLATE 



CABLE RING

GALVANIZED

LUMINAIRE ARM

SPAN WIRE

LUMINAIRE ARM

13.7° FOR 15'-0"

LUMINAIRE ARM

18.2° FOR 10'-0"

�

0.1793

�

�

(Bottom plate shown; top plate similar)

OPTIONAL WELDED SPLICE

 A
 Section

 B
 Section

 1
 

 

C
 Section

�

 1
 Detail

 B
 

A
 

A
 

B
 

C
 

C
 

Luminaire Arm
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ARMS LENGTHS
FOR BOTH LUMINAIRE

= 2.796". TYPICAL
TAPERED SECTION
TIP DIAMETER OF

END OF GUSSET PLATE
POINT OF TANGENCY AT

STRAIN POLE

GUSSET PLATE

Ò 2"ß ACCESS HOLE

TOP PLATE

Ò 2"ß ACCESS HOLE

GUSSET PLATE

BOTTOM PLATE

POLE SIMPLEX PLATE

STRAIN POLE
PLATE

POLE SIMPLEX

PLATE
ARM SIMPLEX

2"ß ACCESS HOLE

AND ACCESS HOLE
Ò LUMINAIRE ARM, 

POLE CAP
REMOVABLE RAINTIGHT 

2'-0" HORIZONTAL SECTION

2
'-
0

"

GUSSET PLATES
 ¼" THICK

AND BOTTOM PLATES
 ¼" THICK TOP

4⅜" (TYP.)

½" (TYP.)

1
" 

(T
Y

P
.)

1" (TYP.)

WITH 8" PROJECTION
PIPE 2" STD. X 10"

⅝"

‡"

1„"

4
¼

"

1
0

"

8
"

6ƒ"

8ƒ"

¼
"
(t
yp
.)

M
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"

 

3"

STRAIN POLE

bolt holes.
Stop all welds ½ inch short of plate edges and

TO SECONDARY SPAN
EYEBOLT CONNECTING

-Span Wire Details (3 of 3)-

1" ß EYEBOLT

Luminaire Arm Notes

BOTTOM PLATE

POLE SIMPLEX PLATES
ACCESS HOLE AND 
Ò LUMINAIRE ARM, 

SIMPLEX PLATE
TAP HOLES IN POLE
SIMPLEX PLATE (TOTAL 3).
⅞"ß HOLE IN ARM
¾"ß H.S. BOLT THROUGH

CABLE
Ò CONTROL

1
'-
0

"

(SEE LUMINAIRE ARM NOTES BELOW)

10'-0" OR 15'-0" NOMINAL

CABLE STRAND VICE

WEATHERHEAD
4" CLAMP-ON 

1
'-
0

"

WIRES ARE PULLED 
TO PREVENT WIRE DAMAGE WHEN 

GRIND TO ROUND INSIDE EDGES 

(6" CENTERLINE RADIUS)
4" O.D. PIPE, 90° ELBOW

Upper Control Cable Penetration Detail
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3.

2.

1.

luminaire. 
permissible mast arm rise of 2 feet from top of pole to center of 
shall be at sufficient length to obtain mounting height, with max. 
or guter flow line to the center of the luminaire. Pole assembly
The 30 foot or 40 foot height is measured from the edge of shoulder 

Linear taper = 0.14 in./ft.; diameter at arm simplex plate = 4.679 inches.
15 foot luminaire arm shaft: wall thickness = 0.1793 inch;
 
Linear taper = 0.14 in./ft.; diameter at arm simplex plate = 4.066 inches
10 foot luminaire arm shaft: wall thickness = 0.1793 inch;

 

LUMINAIRE ARM

REMOVABLE RAINTIGHT POLE CAP
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14 x 0.500

16 x 0.500

18 x 0.500

20 x 0.500

24 x 0.500

Caisson Details

12.75 x 0.500

SOIL (FT.)

COHESIVE 

SOIL (FT.)

COHESIONLESS 

3'-0"

14.5
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22.5
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16.524 x 0.688
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POLE SIZES

 STRAIN CAISSON DEPTHS

(¼ inch thick)

(IN.)

"H"

1
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D
 R

O
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K

3
"
 M

IN
.

TOP OF CAISSON
STUB FROM PULL BOX INTO POLE

4" ß SCH. 80 PVC CONDUIT

6" MIN.

(¼ inch thick)

10¾

10⅛

9⅛

8⅛

7⅛

5⅛

5⅛

¾" RIVER ROCK
6" THICK MAT OF

- SEE DETAIL
BEARING PLATE

 and pull box not shown for clarity)
(Optional centralizer with shoe and fin plates, 

STRAIN POLE

FIN PLATE

SHOE PLATE

1
'-
0

"
1

"

"H"

T
Y
P
.3
"

30°(TYP.)

�"
TYP.

1
"

Ò STRAIN POLE

�"

TYP.

½"

4"

 

½
"

BEARING PLATE

BEARING PLATE

1
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0

"
3

'-
0

"

T
Y
P
.

4
"

FINISHED GRADE

TOP OF CAISSON

Ò STRAIN POLE / CAISSON

3'-0" ß CAISSON

PLATES (TYP.)
SHOE AND FIN 

�"

CONDUIT
4" ß SCH. 80 PVC

WITH 3" THREAD)
NIPPLE, 4" EXTENSION 

PENETRATION (4" ß 
LOWER CONTROL CABLE

COUPLER

PLATE (TOT. 3)
¼" THICK SHOE 

PULL BOX

-Foundation Details-

Ò STRAIN POLE / CAISSON

PLATE (TOT. 3)
¼" THICK FIN

�"
TYP.

A A

A
Section  

Detail
1

 

STRAIN POLE

CAISSON CONCRETE

2
'-
2
"
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Span Wire Pole Caisson

Shoe And Fin Plate Details

SIGNAL ITEMS
3"ß RIGID CONDUITS FOR 
FOR LUMINAIRE AND TWO 
ONE 2" ß RIGID CONDUIT 

Bearing Plate Details



A

3 SIGNALS, 3 SIGNS

Ò EYEBOLT TO Ò EYEBOLT

L = 172 FT. 

3 SIGNALS, 2 SIGNS

Ò EYEBOLT TO Ò EYEBOLT

L = 135 FT. 

3 SIGNALS, 2 SIGNS

Ò EYEBOLT TO Ò EYEBOLT

L = 122 FT. 

4 SIGNALS, 3 SIGNS

Ò EYEBOLT TO Ò EYEBOLT

L = 153 FT. 

4 SIGNALS, 4 SIGNS

Ò EYEBOLT TO Ò EYEBOLT

L = 153 FT. 

3 SIGNALS, 3 SIGNS

Ò EYEBOLT TO Ò EYEBOLT

L = 122 FT. 

4 SIGNALS, 3 SIGNS

Ò EYEBOLT TO Ò EYEBOLT

span installation founded in cohesionless soil as shown above. 

singleafordepthcaissonanddiameter,wirespan-size,polestraintheSelect 

ß

ß

ß

The required caisson depth is 14.5 feet.

pole.straininch18andsoilcohesionlessfordepthcaissontheupLook 

Determine the caisson depth by using the table on Sheet 5.4.

.inch16
7vertically to meet with line 4. The required span wire diameter is

 Find the 143 foot span length on the horizontal axis of the chart, then go 

diameter selection chart on Sheet 7.

wirespan-spansingletheusingbydiameterwirespantheDetermine3.

pipe.

 XSinch18issizepolestrainrequiredThe4.linewithmeettovertically 

Find the 143 foot span length on the horizontal axis of the chart, then go 

chart on Sheet 7.

selectionpolestrainspansingleusingbysizepolestraintheDetermine2.

 4 signals and 3 signs =  4 (loads for 4 signals and 4 signs max.)

 Determine the load key as shown hereon or on Sheets 7 to 13.1.

span (L-plan box) founded in cohesive soil as shown above. 

doubleafordepthscaissonanddiameters,wirespan-sizes,polestraintheSelect 

(rectangular plan box) founded in cohesionless soil as shown above. 

spandoubleaforcaissonsfordepthscaissonanddiameterswirespansizes,polestraintheSelect 

ß

ßß

ß

ß

ß

ß

ß

ß

<ÞÌ

 strain pole C is 18.5 feet.17.5 feet, and the required depth for 18 inch 

isBpolestraininch16fordepthrequiredthefeet,20.5isApolestraininch 

Look up the caisson depth for cohesive soil. The required caisson depth for 20 

Determine the caisson depths by using the table on Sheet 5.4.

.inch16
7 

Span AB:  do the same for the 135 foot long Span AB. The required span wire is

.inch16
7vertically to meet with line 3.  The required span wire diameter is 

gothenaxis,horizontaltheonlengthspanfoot172thelocateAC:Span 

pole A on Sheet 13.selection chart for 20 inch 

diameterwirespan-spandoubletheusingbydiameterwirespantheDetermine3.

 XS pipe for strain pole C . 

inch18andBpolestrainforpipeXSinch16issizepolerequiredthelogic,this 

the same logic as shown on Step 2 of Example 1 to determine the pole size. Using

 For poles B and C , use the single span pole selection chart on Sheet 7 and follow 

XS pipe.to the square box. The required pipe diameter for pole A is 20 inch 

verticallyandhorizontallygopoints,interceptiontheseFrom3.linewithmeetto 

with line 3. Locate the 135 foot Span AB on the vertical chart then go horizontally 

locate the 172 foot Span AC on the horizontal chart then go vertically to meet 

AB. Using the horizontal chart for Span AC and the vertical chart for Span AB, 

Either the horizontal chart or the vertical chart can be used for Span AC or Span 

 

Sheet 9: 

on90°80°forchartselectionpolestrainspandoubletheusingApoleFor 

Determine the sizes of strain poles A , B and C .2.

 Span AB:  3 signals and 2 signs =  3 (loads for 3 signals and 3 signs max.)

 Span AC:  3 signals and 3 signs =  3 (loads for 3 signals and 3 signs max.)

 Determine the load keys as shown hereon or on Sheets 7 to 13.1.

ß

ß

ßß

ß

ßß

ßß

ß

Ì Þ <

ß

Þ <Ì

 strain poles B and D is 14.5 feet.strain poles A and C is 15.5 feet, and the required depth for 20 inch 

inch24fordepthcaissonrequiredThe13.SheetonsoilcohesionlessfordepthcaissontheupLook 

Determine caisson depth by using table on Sheet 5.4.

 

for span CD., and ½ inchinch16
7diameters for Spans AD and BC is 

wirespan-requiredthekeys,loaddifferentforABSpanforassamethedoingCD:andBCAD,Spans 

.required span-wire is ½ inch 

the4.linewithmeettoverticalgothenline,horizontaltheonlengthspanfoot153thelocateAB:Span 

strain poles A and C control the design.pole on Sheet 13. For this case, the 24 inchinch 

24forchartselectiondiameterwirespan-spandoubletheusingbydiameterwirespan-theDetermine3.

 XS pipe.XS pipe and strain pole D is 20 inchLikewise, strain pole C is 24 inch 

XS pipe.square box. The required pipe diameter for pole B is 20 inch 

thetoverticallyandhorizontallygopoints,interceptiontheseFrom3.linewithmeettohorizontally 

then go vertically to meet with line 4. Locate the 122 foot Span BC on the vertical chart, then go 

chart for Span AB and the vertical chart for Span BC, locate the 153 foot Span AB on the horizontal chart, 

Either the horizontal chart or the vertical chart can be used for Span AB or Span BC. Using the horizontal 

 

110° on Sheet 10:For pole B using the double span strain pole selection chart for 100° 

XS pipe.square box. The required pipe diameter for pole A is 24 inch 

thetoverticallyandhorizontallygopoints,interceptiontheseFrom3.linewithmeettohorizontally 

then go vertically to meet with line 4.  Locate the 122 foot Span AD on the vertical chart then go 

chart for Span AB and the vertical chart for Span AD, locate the 153 foot Span AB on the horizontal chart 

Either the horizontal chart or the vertical chart can be used for Span AB or Span AD. Using the horizontal 

 

80° on Sheet 8:For pole A using the double span strain pole selection chart for 70° 

Determine the size of poles A , B , C and D .2.

 Span AD:  3 signals and 2 signs =  3 (loads for 3 signals and 3 signs max.)

 Span CD:  4 signals and 4 signs =  4 (loads for 4 signals and 4 signs max.)

 Span BC:  3 signals and 3 signs =  3 (loads for 3 signals and 3 signs max.)

 Span AB:  4 signals and 3 signs =  4 (loads for 4 signals and 4 signs max.)

 Determine the load keys as shown hereon or on Sheets 7 to 13.1.
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 size using span length increasement of 5 feet. 
= Typical jump caused by change in pole*
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EXAMPLE 3, STEP 2
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EXAMPLE 3, STEP 3FOR SPAN AC
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